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ABSTRACT

MathematicsTeacheiEducatos (MTES) argue that mathematics education needs mesearch
that investigateand characterizMTESO p r alcoshi etak, 2Q14 particularly to
conceptualize pedagogies of teacher education (Ghousseni & Herbtz, 2016) and to support MTEs
in their professioal development (Doerr & Thompson, 2004). Researchers have used different
perspectives to descaland analyze the work of MTEs and have focused primarily on
documenting MTEsO Kk nowRegadligss of theirperspéciivesgierer, and r o
reseachers agrethat it is important for MTESprofessionafrowthto be part of collaborative
conmunities (Wilson & Franke, 20080ne practicédentified in the literaturéhat provides an
opportunity forteacher educators to wairk collaborative learningommunities is cglanning
(Albrecht, 2003). Despite the role of collaborative planning in professional development (Bleiler,
2015),the field knows littleabout the structure and nature ofmannirg (Wilson, 2016),
particularly in teacher education (NeyThousand, & Villa, 2009). To better understand the
collaborative practices of MTE®is studyi nvest i gat edintMcawedofgor act i ce
planning a methods course &¥condarynathematics PTs organized around iteratiyel€s of
Enactment antinvestigations (CEls; Lampert et al., 2013%ingdatafrom co-planning meetings
of the communities of practice formed by four MTESs, giigyle embedded case styahgsents
findings of eoplanningdhyough the ldvidek of thkilk, theirroles and their
knowledge Results showhat collaborative planning imathematicseacher education provides
opportunities f orteadhiogoracticasdhy ainging togethedlying skibis,
knowledge, and roles (Sztajn, Ball, & McMahon, 2pafd supporting MTExprofessional
growth by offering rich learning experiencge., amalysis, inquiry, and reflectior(Jaworski,
2008). Findings from this study support furtimrestigat o n s o tolladoraive practices

by providing guiding frame&orks for such studie@.e., usingype of talkas a tool for analysis) as



well as providing practical eplanning activities that can be used to groprafessional

development of future and current faculty involved in mathemgdashereducation.



TABLE OF CONTENTS

LIST OF FIGURES. ......outiiiiiee ettt ieeetie ettt e e e e sttt e e e e ammme e e e e s e e e e e e s e nnsamnnnsssneneeeas iX
LIST OF TABLES ... eeeeee e e e e et e e e e et s emneeeeeeaannaeaees Xi
ACKNOWLEDGEMENTS ....oui i eeer et eeeer e s et e e e e e e e e e s Xi
Chapter Introduction and Study Rationale................uuviiiiiiimmiiiiseeeee e 1
Theoretical Framewokké é é ¢ é e ééééeééeéeéeeéeéeed
ComMMUNItIES OF PraCliCe.......c.eviiiiiiie e eeeee e 5
MTE Knowledge in Ceplanning............covvviiiiiiiiiiiceeeiveene e 8
MTES Roles in CPIanNiNg .......cooooeeme e 15
Other Constructs used in this StUdY.............uevviiioiii e 17
Chapter CONCIUSIQN.........uuiiiiiiieiieee et e e e e rmmne e 18
Chapter 2Relevant LItEIratUre............ooiiiiiiiiiie et ee e 20
Characterization of TES KNOWIEAGE...........cceeiiiiiiiie e eeee e 20
Characterization of MTES Knowledge............cooooiiiiiiiiccceeeeeeeeee e eeeeas 26
Knowledge Development fOr TES.......cccciiiiiiiiiene e eee e 31
Professional Development of TES.......ccoooov i 32
Professional Development Of NEB..........ccooooiiiiiiiiiiiicein e e e eeeeeeveen e 36
S o = o o =SSR 42
Collaborative Practices in Higher EQUCAUON.............ouviiiiiiiicmnniiiiiieeeeee e 45
Roles in Collaborative PractiCes...........cooooiieiiiiiiceee e 46
MTESs Roles in Collaborative PractiCes...........ccccceviiiiimmmniiiiiiiieee e 47
Collaborative PIaNNING............euueiiieiieeeiieeeiees s mmme s s e e e e e e e e aaaaaaaaaaaaas 49
Chapter 3Methods and ProCeAUIES...........uuiiiiiiiiiiiieee e 52
DeSIgN Of the STUAY . ... s 52
CoNtEXt OF tNE STUAY......eeeeiiiiiieeeee e 55
1] 111 Lo F TSP PPPPPPRTPPPP 55
PATICIPANTS. ...eei ettt e e e s annr e e e e 56
My Role as ReseargbartiCipant.............ooooiuviiiiiiieeeeeee e eeee e 57
D= U= @0 | =T 1T o USRS 58
D= Utz WY 0= 1Y ] TP 59
Phase 1: REVIEW @Nd PrePaArE.......covviiiiiiiiiieeeeeianmere e e e e e e 60
Phase 2: PranalysSiS. ..o e e 60
Phase 3: CodinNg Data.......cccccoiooiimme e een 61
Data Analysis for Types Of Talk..........ccouiiiiiiiiiiieenieee e 61
Data Analysis for Professional KNOwIggEg................evveviiiiieeceeiiiiiiiieen 62
Data ANalysis fOr ROIES...........cooiiiiiiiiieeeiieee e 63
Phase 4: Assembling Coded Data..........c..covveviiiiceciiiniiiiiiieree e 64

Phase 5: Interpretation Of Data............ceveeiiieiiiieeeiiicirene e e 64



vi

ShariNG FINGINGS . ...eeeiiiiiiiiie e meee e reeesnnrnee e 65
Trustworthiness and Credibility...............ueereeeiie e 66
Chapterd Types of Talkn Coplanning.............cccooo oo 68
Categories oTypes Of TalK.......cooooeiiiiii e 69
Analysis of PTSIEarNING........cccovvviiiiiiiiiiiiiies e e eeeeeeevvinsssmmmrennn s e e e eeseeennnnnd O
Discussing Curricular MaterialS.............cooooiiiiiimemiiiieeee e 71
Determining Instructional Details..............uevviiiiiiiicce e 73
Analysis of and Reflection on PractiCe...............uuuviviiiimmeneiiiii e 75
Evaluating and ReVvising ACHIVITIES.........ccoceiiiieeee e 76
Assertion 1. Co-plannig provided opportunitig® makeMTEs' knowledge
KNOWADIE 10 OLNET.......eeiiiiiiiiiiiieiie e 78
Analysis of PTs' learningroviding opportunities foMTES' professional
(0232 o] o] 1 1T o A 79

Discussing curricular materigtsoviding opportunities foMTES'

,,,,,,,,,,,,,,,,,,,,

Determining instructional detailgroviding opportunities foMTES'

professional development..........ccoooei i 86

Assertion 2: Ceplanning provided opportunities for MTES to reflect on practice..88
ChapterSUMMANY .......oooiiiiiiii e e e e aneeeeeas 91
Chapters5 MTES' ROI& N COPlanNiNg.......cceiiieiriiieeiiiirmreiiin e e e e e e eeevea s smmmrenn e 93

Assertion 1: MTES' work could be less demanding and more effective with
MTEs taking on different roles in collabor

== o [ 94
OFQANIZEN. ..ottt ettt erer e e e e e e s s e e e e e e e s rmmne e e 97
L0 g1 (o 1 o {11 = SRR 98
E XL e 102
BIOKET ...t 106
F N =174 O 107

,,,,,,,,,,,,,,,,,,,,,,,,,,,

membheééééécéééeéeécéeeeéeécéeeeéeeéece 109
ChapPLeISUMMATY ...cooiiiiiiiiiiie e ee et erer et e e e e s s e e e e e e s smmne e e 112
Chapter 6MTESs' Knowledge that Surfaced in @tanning.................c.ooo oo, 114
Knowledge Categorie®istributions, and Contributions.............cccccccvvvimenneeeeennn. 114

Assertion 1: Ceplanning provided opportunitiesfi mpor t ant MTEs 0
professional knowledge (i.e., CK, PCK, and SMK) to be brought into

o PR RRERR 117
Curricular Knowledge for Teaching PTS........ccooiiiiiiiiiiiieaneeeeiieeeeeee e 117
KNOWIEdge Of TO0IS......cccoiiiiiiiiiiiie e 118
Knowledge of course materials and artifacts............cccccecvvvineeeneennenn. 120
Knowl edge of mathematics tasksélegléééeééeécéeé
Knowledge Of FESOUICES.........ccooiiiiii i eee e 121

Knowledge of course design............coooi i e 121



Vii

,,,,,,,,,,

Knowledge of PTs' learning about students' thinking....................vuueee 127
Knowledge of PTs' learning about responding to students' thinking....127
Knowledge of PTs' perception about teaching.............ccccccocennennnnn. 128
Knowledge of PTs' inderstanding of mathematics..............cccccovveeninnne 128
Knowl edge of MTEs' teaching prat2ices ¢éé.
Subject MatteKnowledge for Teaching PTS'........cccccooiiiiiiiimnnre e, 130
Knowl edge of students' mat hemati cal unde
Student s' approaches éééééééce dFeéeéééééc
Students' difficulties ééééééccdlRreécéccecéc
Knowl edge of pedagogical constriB8ts éeééeé.

Knowl edge of mathematics related to cour
Knowl edge of secondary curriculum éééeéecé.
Knowl edge of students' behaviors éééeéeééé
Me mber s Knowl edge and Participation in Prac
Assertion2: Cepl anni ng provided a space for MTEs gai

,,,,,,,,,,,,,,,,,,,,,,,,,,

Chapter Summary eeeeeeeeeeeceeceeceeeeeeeeceeeeeee.

Chapter7 Discussion, Implications, and ConclusiQn...............oovviviiieeeeeciiciieeiees 139

Assertion 1: MTEs' work could be less demanding and more effective with
MTEs taking on different rolesnd contributing different areas of expertise

,,,,,,,,,,

tocol |l aborative practiegééseéééééééééedi

Assertion 3: Ceplanning provided rich opportunities for MTES' to enagage in

learning experiences that support their professidmalv e | o pment ééééé.
Assertion 4: Types of talk provided a structureNBrEs' participatiorin COP

andmediaed theinteractions between MTE)les, knowledge, and

practice éééeéécéécéeéécéecéecéeéedéee. . . 14
| mplications for MTEs' Professional 8Devel opm
|l mplications for Research ééééeéééeceéexpéeeeéeéceeé

,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,

Conclusion éééééeééeécéeécéecéeéeeéceéeeeeeedecee 15

References éeééééecéééeececeéééecééeeceéépdbbeéé

,,,,,,,,,,,,,,,

PTs' criterisf or judging the validity of prdof ééeéé



viii

ee 83
S

Appendix D Examples of Mathematics Tasks and Student Soléieng 1
S d stude

é
Examples of mathematics ta n

é é
k a

7

Appendix EData Analysis é ¢ ¢ é 6 66 ééééééééééeéééeéeéeée. 618
Data Analysis Exampl es eéééééeeeebeceeeeé
Examples of Memos from my Research Jour

D D



LIST OF FIGURES

Figurel-1: MTEsd® Communities of Pract..ce..abnd

Profes

Figure2-1: The categorization of TEsO®O competences.

Lunenber g5 ... (..2.0.0.2.) e 21
Figure2-2: A model of PCK for teaching science teachers. Reprinted from [title of
work] by Abell et al., 2009..........uuumiiiiiiiiiiiirre e 24
Figure2-3: Knowledge in teacher education. Reprinted from [title of work] by Jaworski
201013 ] o TSR ROPPRPRP 30
Figure2-5: MTEs iterative process of designing, enactmentrafidcting on math task.
Adopted from ZaslavsKy (2007)-.........uurmeiieeaiiiireeiireee e 37
Figure2-6: A model for ceplanning. Reprinted from [title] by Wilson (2016)................ 50
Figure3-1: Data analysis phases in the StUdy..........cccccuiiiimmmiiiiiiiie e 61
Figure3-2: Excel sheet for Knowledge AnalysSis..........cccccvvviiiiiiceeiiiiiiiiiveeeees 65
Figure4-1: Code window for collective analysis activity..................cccevveeeceveeveeeeeeeeee, 72
Figure4-2: Instructionsfor analyzing representations of practice.............cc..oeeevvvieennnen. 73

Figure4-3: The relationship between types of talk and MTES' professional development

IN COPIANNING ..o r e e e e e eeer e e e e e e e e 79
Figure4-4: The list of number theory statements for rehearsal planning..................... 84
Figure5-1: An example ofStudioCode timeline............ccccoeiiiiiiiiicmniiii e 103
Figure6-1: The distributions of knowledge domains (i.e., CK, PCK, SMK, CX) emerged

T oT0z o] F= Vg 1o 11 o PP 118
Figure6-2: Subcategories of CK surfaced in MTES @anning.............cceeevevvvvnnnmcmmeeennnn. 118
Figure6-3: Subcategories of PCK surfaced in MTES@anNINg...........ccccevvvvvieineeieeennn. 124
Figure6-4: Subcategories of SMK surfaced in MTES @anning.............ccccvvvvveeeeenieeen. 131
Figure6-5: Student solutions generated by MTES to prodse mis even.............c..ccoe...... 132

Figure6-6: A student solution generated by MTESs to prove the sum of three consecutive

0ddS iS IVISIDIE DYB. ... 134



Figure7-1: MTEs' professional development in the@anning .........ccccccovvviiiiieiiceeennnn. 146

FigureA-1: Curricular knowledge of MTES.......ccccciiiiiiiieene e 176
FigureC-1: PTs' criteria & norcriteria for jusding the validity of proof......................... 182
FigureD-1: First rehearsal problem set, page. L ..o e 183
FigureD-2: First rehearsal problem set, Page . 2.........coooiiiiiiiieeriiieeeee e 184

FigureD-3: Student solution examples to prove "A perfect square times a perfect square
IS @ PEITECT SQUATIE"...... et e ettt e s rens e e e e e et e e e e emmreeeeeas 185



LIST OF TABLES

Tablel-1: Adapt ed Mmodel for MTE knomledge @G08) & (2009).......... 11
Table2-1: Components of c@lanning epPiSOUE.............c.uveiiiiieiiiiieee e 51
Table3-1: Dat@ RESOUICES. ......cviiiiiiiiiiii ittt rmme e e e e e e snenan 58
Table3-2: Example for type of talk analysSiS...........ceveeeiieiiiiiieeeiieeee e 61
Table3-3: Analysis table of planning meeting with clustered codes...............ccvvvveee.. 63
Table3-4: Roles of MTEs in CegplanningMeetingF 9, Peer teaching planning................... 64
Table4-1: Co-planning types of talk.............uiiii i e 69
Table5-1: The roles emerged in GUANNING.........couiiiiiiiiiiiiiiiieeeeeeee e 94
Table6-1: Brief descriptions for CK, PCK, & SMK for teaching PTs...........ccccvvvveenee 115
Table6-2: MTEs' knowledge surfaced inquanning............ccccveeriieeiiicccen i 116
Table6-3. Knowledge of tools and examples............cccoiiiimmmniiiiieee e 119
Table6-4: Knowledge of course materials and artifacts............cccccooevvieeeiiviviiiniinnnnn, 120
Table6-5: Knowledgeof mathematics tasks and examples.........cccccvvvviiiimenneeeeeeeeeenn, 121
Table6-6: Knowledge of CElI models & decopmposition of practice...............c.cvvvuueee 123
Table6-7: Knowledge about PTfearning of practice..............ooooeeiiii e 126
Table6-8: Knowledge of PTs' understanding of mathematics & examples................ 129
Table6-9: Examples of PCKM from coplanning............cceeeeeiiiiiiiimemiiiieeee e 130
Table6-10: MTEs' knowledge of mathematics areas and examples.............c.occvveeenne 134
Table6-11: Members' knowledge participation in theglanning................................... 136
TableB-1: Standards for teacher educators (by ATE)...........ccoooiiiiireecieeeeeeee 177
TableC-1: The modifed CEl used in the COUISE..........cuvviiiiiiiiiiceen e 180

TableE-1: An example of relationship table between MTigpe of talk and knowledge 186

Xi



Xli

ACKNOWLEDGEMENTS

I would not be able to complete my dissertation and Phitbout the suppordf my
mentors, colleagues, friends, and familyowe you all more than you could imagine.

First, thank yoy Fran for being the besitdvisorandmentor | will alwaysbe grateful for
your continuoussupporf neverendingpatienceandencouragemen¥.ou believed in manore
than | believed in myselff ou havegiven meyour time, generousdvice, and warm suppognd
alwaysprovided with opportunitieso become a better educat@ithoutyour guidance and
persistent helg would not be able tmake this far.You have been and will be such an integral
part of not just my career but my life.

To my favorite dissertation committeédyndrea, George, an@wen,| sincerelythank you
for yourtime, insightful feedbackandencouragemenin addition toyour questions which
pushed mehink critically and to become a better researcher and wAdrea, | also want to
thank you for being a great supervisor.

Thank you taall C&I faculty, especiallyKathy andRoseg for everything you taught me.
Thank you 6 C& | staff, especially Bonnie for yotirelpthroughout the program. A huge thank
you toall my colleagues at Penn Stdte your support and friendship special thank you to
Duare, BenArzu, Younhee, Courtneyrernandaand LeeAnnal cannot express how much |
learned from you all.

To mylifelong friends| made inState Collegeyou became my second family and made
this townhome for meThank you for being there for me whenever | rezbgu. | would not be
beable list your names herbut | have been bésed to have you all in my lifehopeto be
together hereafter.

Thank you to aliny teachers, for youwwisdom and teachings.

And, thank you tamy family, no matter hoviar we are apart, | always feel and receive
your love. | missyou!

Last butthe mostthank youto my Lord,the Merciful andthe Compassionatéor
making this happen.



Chapter 1

Introduction and Study Rationale

If it is true that teaching is specialized, professional work that requires knowledge and
skill (and I believe that it is), then teaching teachers must also be a kind of professional

work that requires knowledge and skidind | believe that it is{Wilson, 2006, p. 316)

To understand the nature of teacher educa(dEss) professional wotkhere isan
increasingeffortin making pedagogies of teacher educationraathematics teacher educators
(MTESs) practicemorevisible and accessible.(g, Standards foPreparing Teacher of
MathematicsAMTE, 2017 to the communityThe work of teacher educatds very complex
and requires multiplekills andareas oexpetise (Knight et al.2014; Zaslavsky, 2008)
however very little work has investigatel and characterizBMTEsO practice (Appova & Taylor,
2017;Even 2008Tirosh et al., 2014). Thigeld of mathematics education still needs
theorizationof the work of MTESs to understand how those practices and skillstdideili
pedagogies of teacheducation (Ghousseni & Herb2016) and to support MTHR their
professional development (Doerr & Thompson, 2@dperfine & Li, 2014

Addressing this request, researchers characterize the intricate work diyMd&using
on different aspects dfierole. While some focus on MTEsknowledge (e.g Chauvae, 2009)
othersfocus on MTES8practice (e.g Zaslavsky, 2007). In general, thgistingliterature focuses
on four main dimensionsf MT Es 6 w o r l&dgeaoiMTHs (Ad®BEY 2008 Approva & Taylor
2017;Chauva, 2008; 2009Garcia, Sanchez, & Escudero, 208tperfine & Li, 2014; Zbiek &
Hirsh, 2008), b) practices of MTEs (Doerr & Thompson, 2004; Ghousseni & K 204i&;
Llinares & Krainer, 2006; Taylor, 2013), pyofessbnal growth of MTEsCampbell & Malkus,

2014;Peled & Hershkovitz, 2004; Tzur, 200&filson & Franke 2008;Zaslavky & Leikin,



2004;) and d) roles and responiiies of MTEs (Jowarski & Huang, 2014;i & Superfne,
2018 Zaslavsky, 2001

Resarchers have developdifferent perspectives to describe and anatjiese four
dimensions oMTEs workand their professional growtkivhile some takenorea cognitive
approach (Superfine & Li, 20149 investigate MTESlearning others take aocicconstructive
and sociecultural stand in doing so (Jaworski & Huang, 20RBsearchersho take a
sociocultural approach studyingthe professional development of MTEs argue that in addition
to completing an appropriate amount of theory and rekaatated coursework, it is critical to
engage ineflective practice (Zaslavsky, 2008), collaboration (Ble2&15 Jaworski, 2008 and
community building (Llinares & Kraine006.

The professionalearningcommunity could be named as trmramunityof inquiry
(Tirosh et al. 2014 or community of practic€COP)(Wilson & Franke, 2008depending on the
nature of the collaboration. Studies have shown the positive impact of communities of inquiry
and practice in MTEsprofessional growth (Even, 2008anticularly where teachers and MTEs
work collaboratively (Kieran et al2013 Zaslavsky2008. Wilson and Franke (2008) emphasize
the importance of MTES engaging in apprenticeship opportunities within their corieaohit
practice. They suggest buildiagcollaborative environment for MTES by bringing new faculty
with diverse background and experiences into the program. Wenger EL@8@rtsheir
argumenby addressing the benefits of collaborative communities.

Collaboration in COP provides resolutioto conflicts and contradictions; supports a

communal memory, allows individuals to their work without needing to know

everything; helps newcomers to join the community by participating in practice;

generates specific perspectives, terms enable to adsbimglwhat needs to get done;

and creates rituals, customs, storiegrgs, rhythms of community lif¢p. 46)



One practice that enablé®e establishment @llaboratve communitieghat facilitate
professional developmeist cateaching anado-planningin teacher education

Researclon team planning shows that collaborative teaching and planning supports
faculty professional learninghlbrecht, 2003; Bleiler2015. Co-planning would provide
opportunities for a ricleollaborative setting (Gege & DavisWiley, 2000 Gray & Halbert
1998. Combining different skillsareas oexpertiseand perspectives not only suppdit$Esd
professional growth (Sztajn et al., 2Q1dut alsofunctions as assisted performance for mentoring
novice MTEs (FeimaiNemser & Beasley, 1997). Although tliterature in the field oéducation
emphasizes thiemportance of collaboratiowery little of this existing worlexamines the nature
of collaboration in higher education, particularly collaborative efforts leadisgdcessful
instruction (Bleiler, 2015).

The purpose of this study is to examine and describe the collaboration among four
mathematics teacher educators as theplao for teaching a secondary mathematics methods
course in which course activities aresdmed around pedagogies of practi&aumberof studies
haveexamined the professional growth of teachers and MTEs® wiey work collaboratively
(e.g.,Campbell &Malkus, 2014; Huang et al., 201¥gwarski & Huang2014; Kieranet al.,
2013;Krainer 199; Sakonidis & Potari, 2014&ztajn et al., 2014adavsky, 20®), but there are
no wellestablished models or guidelines for when teacher educators work collaboratively (Nevin,
Thousand, & Villa, 2009). Specifically, we do not know much about the steuahd naire of
co-planning Lynch, 2017Wilson, 201§ when MTEs ceplan mathematics methods courses.

This study addresses the following questions:

1. What types dinowledgesurfaced and were used during theptanning sessions?

2. Whattypes otalk did the MTEs engage in during-gtanning sessions?

3. Whatolesdid the MTEs adopt during eglanning sessions?

4. Inwhat ways are these three phenomena connected?



This study willenable mathematics teacher educators and researchershar teac
education to better understand the practice of MTESs in the contextpidicoing a methods
course. In additiorthis study willcontribute tahe fieldby proposingvays to think about the

professional developme(®D) of future and current faculty wolved in mathematics educati

Theoretical Framework

My theoretical framework consists of three main partee firstpart introduces

on.

communities of practice perspective to describe the practice of Mfiessecond paexpands

on existing modelsfotsudyi ng MTEs 6 k Alewhirdeddaysses the sdructure bfe s .

co-planning activities and how those activities facilittf€Esd professional developmerée

Figure 11). My description of development draws from theories of communities of practi

ce

(COP)(Lave & Wenger, 1991; Weng@008 and communities of inquiry (Cochr&mith, 2003)

underpinned by social constructivist theories of learning (Vygotsky, 19h@fse theories

emphasize reflection, inquiry, and professional dialogue between colted@gieng a

sociocultural standpoint, | examine the practiceplamning, and social interactiogm whichCOP

members engagéalsoc onsi der MTEs &6 part i cherpificationahey

i n joini

produce bothindicators of professionaevelopmentEngestrom, Miettinen, & Punamaki, 1999

Farnsworth & Wengefrayner, 2016|.ave & Wegner, 1991; Weng@008 Rogoff, 1994). In
describing knowledge for MTEsta c her s 6 k n o wl Grasgman, 1880dHill| Ba
& Shilling, 2008; Shulran, 1986), TE knowlige (e.g., Cochra8mith; 2003; 2006, an
knowledge models (e.gJaworski, 2008bSuperfine & Li, 2014), particularly Chauvod s
model, inform my framework. Similarly, moddisr theroles of TEs and MTEs in COP (e.q.,
CodhranSmith, 2005; Jaworski & Huang, 2014; Zaslavsky, 300fbrmed my

conceptualization of MTEsoles in ceplanning practice.

n, (e. g.,
d MTEs®

(2009)



MTES' Roles

MTES' MTES'

Knowledge Practice

Figurel-1: MTEsGcommunities ofpractice angrofessionadevelopment

Thistheoretical frameworkection is organized in the following way. First, | describe
core concepts and ideas from communities of practice theory and explain how those constructs
assist usn understanding MTE practice and professional development. Next, | summarize
important conepts and idea® examine and describe the structure eptanning activities.
Finally, | discuss modelfor the knowledge and roles of mathematics teacher edseatdr
emphasize importamntdeas from studiesf@ollaborative practices, eieaching, an@ducator

learning from thosstudies.

Communities of Practice

In this section, | introduce my approach to exangiwhatideas or practicefacilitate
MTEsbOlearning. First | introduce core concepts frtiracommunities of practiceCOP)
(Wenger,2008 perspectivewhichhelpassist meo descrite and analye the COP. Then, |

explain how and why the COP framework informs my study.



Although other sockzonstructivist and socioulturaltheories (SCT)nformed my
researchl mostly base my study on t¥OP frameworkFarnsworth, Kleanthous, & Wenger
Trayner,2016 Wenger,2008). This model is appropriate for my study due to its emphasis on
collaboration and engaging in practices, which are determined as two significant contributors to
MTEs 6 pr adveapreentdamadki, 2008; Wilson & Franke, 2008)his model does not
focus justoninitial and end produstof learning processes, buatthera new understanding
formed by collaborative efforf.his model allows individuals toontribute to the colladrative
practiceinstead of being passive recipieitighe group Also, this modeprioritizesthe
investigaton of professional development in authentic settings (Rogoff, 199%COP
perspective emphasizeur experiences and complex and dynamic relations (Wenger, 2008).
Building on other SCT, an#&/e n g enodél ®fLegitimate Peripheral Participatiob®P) which
describes how newcomers become experienced members of collaborative préetiger
developed OP model(Omidvar & Kislov, 2014. In his model of COPWengeruses dual
processes such as participatendreificationd conceptual and physical artifacts produced by a
COP as they engage in a joint practicdo examine professional development anchities
(FarnsworthKleanthous& WengerTrayner, 2016)

Taking this approachgne could sayhe more MTESs participate in the joint activities of
MTE, the moretheyproduce reification's The groupproducel conceptualndphysical artifacts
astheyengagd in planningandenacting a methods course. This dynamic relationship ehable
the groupto learn about teaching teachers and becoming MTEs.

Community of Practice. One fundamentalonstruct in COP model sommunity.With
varying levels of participationndividuals are involved in multiple commuias of practice
(Wenger2008 . Lave and Wenger define community of

an understanding of what they are doing and what that means for their livescamdmu ni t i e s 0




(1991, p.98), andlearn how to do it kteer astheyinteract regularlf{Wenger,2008. In this
theory, communities are where learnamjuallyoccurs as individuals pagtpate in practices and
produceboundaries of practice. Through participation in collaborgiraetices, members of the
community develop a shared understanding and repetiaitbind these individuals together as
a social entity (Wenge2008. Although social constructivistebatevhetherresearchersould

talk about the mind of an individuat a society, they all agree that learning occurs through

individuals interactingvitheachot her ( Nort on & D&éambrosi o, 2008)

regardless ofiis or herexpertise, participates in joint activities to some degieé the group
continues to develop new knowledge as they interact each other and work collaboratively.

Wenger defines two audiences in describingsigalinteractionsand relationgn COP:
individuals and communityThese twaudiencs facilitateeacho t h profé@ssional growth
through the processes of participation and reification. On the one hand, we engage directly in
activities, conversations, reflections, and other forms of personal participation in socaidife
learn from those interaction®n the other hand, we produce physical and conceptual a#ifacts
words, tools, concepts, methods, stories, documents, links to resources, and other forms of
reificationd that reflect our shared experience and around which we organize our partidipation
the COPO6s | oMeaningfupleamiogini soc&l contexts requires both participation and
reification to be in interplay (WengerQ@s).

In this study, our community of practigecludesa group of MTEs working together in
various group practices. Below, | explain what constitutes those group practices.

Joint Practice. Wenger (200Bdescribs thatcollaboration in COP provides resolutions
to conflicts and contradictionsupports a commmal memory, allows individuals to their work
without needing to know everythinggelps newcomers to join the community by participating in
practice generates specific perspectives, terms enable to accomplishing what needs to,get done

andiicreatesrituals cust oms, stories, events, rhythms

of
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Vygotsky takes individual behavior as the unit of analysis, activity theorists see joint activity or
practice as the unit of analysis for analyzing human development (Engestrém, Mje&tine
Punaméaki, 1999).

In this studywhich viewsthe community as central to the process of making and
interpreting meaning, | take the joint practice as the unit of analysixémniningas ubj ect 6 s
growthin professional knowledg&pecifically, thisstudy examines theint activity of co-
planning Co-planningis generally defined as a process where instructors who teach together
"decide how they will implement instruction to meet the needs of all students" (Wilson,R2016,
120). Here, | define cglanning as collective activitythat involveshe participants in designing
the mathematics methods courBg collective activity, | do not mean an activity where the
MTEs were solely physically together and engaged in an actRéther, all worketbwards a
particular goal while continuously interacting with each other.

Within this context, I define an Man&Eds know
increasen his or herparticipation in the cglanning a methods coursdiich focusedon
teaching pactices.Their shared activityncluded a mentor, beginning MTEs, and PEs)devery

participant has a role.

MTE Knowledge in Co-planning

Chauvotds (2008; O6ROWelge informad eny descriptioMdr E s
knowledge in this studyChauvot(2009)conducted a seffiarrative inquiry to identify the
knowledge she drewponto fulfill her role as an MTE and researcher (MIRE After teaching
several mathematics methods and content courses, Chauvot examined professional development
from her doctoral prgram into her third year of a faculty position. She used multiple frameworks

of teacher knowledge to investigdhe knowledge content, structure, and growth of a novice
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MTE-R. Chauvot 6s mlcombinedré&easch oh tedchee kndwledge, explici

drawing onthe frameworks oShulman (1986) and Grossman (19%0jdon thethreelayer
model of professional growth through practibat Zaslagky and Leikin(2004) developShe
us ed S hul6ytatagories of khdvigddge and the notion of knowéedfjcontext
(Grossman 1990) to identify and organize knowledge for MITis studyprovides a useful
structurefor studyingM TEsbknowledge.

To identify and organize the components of each category, Chauvot adoptedlayttree
model proposed by Zaslaviand Leikin(2004) consisting of childreim grade-12, PTs and in
service teachers, and doctoral studentgainght in her classes antentored (See Figure2).
Chauvot argued that teaching each layer of students required different components efi¢gaowl
Chauvot 6 s nRamsistts obkhowldg&Eof SMCKITE (subject matter knowledge
for mathematics teacher educators), PRBKE (pedagogical knowledge for mathematics teacher
educators), CKMTE (curriculum knowledge for mathematics teacher educatansl CXKMTE

(context knowledge for mathematics teacher educators).
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SMCK for a MTE-R

Context 1: Teaching University Courses Context 2: Meatoring Doctoral Students
Algebra |
e
Research content:
2 X History of math education
Measuremen mecclmns_. Probability Research design &
‘ch'r:’?ntr.mnone \ methodologies Lagw)
SMCK-MT . I\\\L\m\‘:lfgﬂ‘l l : Role of theary p R I
PCI-MT Sttistics l"ﬁl:i‘ll -L‘i"l\" ) Number ) Candidate’s research topic f,_.,;;",:;,e,‘ ,-.4:;,‘,’:',;..“
CK (with CXK)-MT R':m:'ri]r““ ing Concepls Teacher educator content: TR <
o SMCK - MTE Qb
Geomelry Other PCK - MTE
CK (w/CXK) -MTE
Proportional Reasoning
Research CK for a MTE-R
Knowledge
PCK for a MTE-R : Cfmf(t“ 1: '|§;-.c|1ing Unrversity (‘(!?ll\‘is :
Curricular materials for teaching about mathematics teaching
Context1 &2 Experts in the department, college & field (CXK)
College Student Leaming Accreditation, state, university, & department standards and
Epistemological Development requirements (CXK - V&L CK)
Reflection | MT preparation & M.Ed Programs (CXK — V&L CK)

Context 2: Mentoring Doctoral Students
Curricular materials for doctoral students about:
(Mathematics education) research designs & methodologics

7? Appropriate Instructional Strategies ??

Context 1: Confext 2: . - : : )
Teaching Univessity Cousses  Mentoring Doctoral Students The role of theory in (mathematics education) research
Teacher Learning Doctoral student varied backgrounds/goals GRS U] o _
MT Leaening/Change Community college instructors Experts in the department & college (dissertation cominittees)
Beliefs Prof developers of education centers (C'\.k = “_&L _(l‘)A 5
Content Knowledge Academia Experts in the field (candidate’s research interes()
Doctoral student conceptions Department, college, university policies & procedures (CXK -
22 Integrating Content & “Methodology before the question™ V&L CK)
Pedagogy?? About theory Ed.D and Ph.D programs (CXK - V&L CK)
Missing historical perspective of Professional Organizations
_tathematics education Funding Opportunitics

Figurel-2: Knowledge map of SMCK, PCK, CK, and knowledge of context (CXK) for MR)E
where V & L CK refers to vertical and lateral curricular knowled®eprinted fronfiGrounding
practice in scholarship, grounding scholarship in practice: Knowledge of a mathematics te
educatorr e s e a byd. B.€hadvof 2009 Teaching and Teacher Education, p5363
Copyright 2008 by Elsevier Ltd.

I chose Chauv gsinilar tormg resedrch Questidien vBokk investigates
theknowledge an MTE needs to haweorderto design a particular cour§i@ her casa
Aproporti onal).Inadditom buildnguponaroexistisgenodel allows me to
formulatean initid ideaof thespecific knowledge | shoulldok for. Although Chauvot describes
theknowledge of MTER required as a mentor for doctoral students, for my study, | specifically
focus on her categoridésr and descriptionsf instructor knowledgg¢hatdoctoral studentseek

and usdo plan learning activities for preservice teachers (FTaysouse her studyo identify

what knowledge the mediators (i.e., expert MTRE)gto the table as teacher educators. Below,
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| explain the knowledge areas Il use to identify, observe,
knowledge.
Tablel-1: Adapted from Chauvotds model for
SMK-MTE Teaching | Knowledge about relevant math
the course .
Impact the Anything Knowledge about how children develop math
content we could be Knowledge about curricular materials for students (Vertical & Lateral
teach taught in CK)
the course
Teaching | Mentoring doc students: a) history of mthed, b) research design, ¢) r
doc of theory
students Knowledge about the work of MTEs (assisting TEs in their work &
design PDs and curriculum for TES)
PCK-MTE Teaching | Knowledge about how PTs (college students/teachers) develop mat
the course | undestanding
Impact the Retrieved
way we teach | from Knowledge about how PTs develop PCK
research &| Knowledge about PTs beliefs/conceptions
practice Knowledge about instruction, teaching models
Mentoring | Knowl edge about doctoral stude
dodoral goals
students . . .
Knowledge about problems/issues/needs emerged in the conversati
Knowledge about TEs education, doctoral programs, academia
CK-MTE Teaching | Curricular materials for teaching about mathematics tea€hing
the course
Impact the Human resources experts in the department, college & fié€X)O
materials we Accreditation, state, university, & department standards and
use to teach requirement§CXi V&L CK) O
Interpreting MT preparation Program(€X 1 V&L CK) iwhat PTs are doing & wha
research PTs have learned and will learn
i";\bout how the Mentoring | Curricular materials about (mathematics education) research design
_e?rnert ith dodoral methods
interacts wi students

curricular
materials

Curricular materials about the role of theory in (mathematics educati
research

Curricular materials about teaching (mathematics) teachers

Human resource@Experts in the department & college (dissertation
committees)CXK i V&L CK) Expertsinthefiel (candi da
interest)

Department, college, university policies & procedy(@xK i V&L CK)
Ed.D. and Ph.D. program€XK i V&L CK) & Professional
Organizations Funding Opportunities

and
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Subject matter knowledge (SMKMTE). The first category of MTER knowledge is

SMCK-MTE. Chauvoffoundthat as an instructdrwhereshe taught a magimaticscontent
cours@ that she needed SMGKITE, which she defined as a combination of the knowledge that
a mathematics teacher should hés®ICK-MT, PCK-MT, and CKMT, with MT indicating
Mathematics Teacher). She describes the subject matter of her course under two areas:
mathematics and mathematics education. Regarding mathematics, an MTE should know
axiomatic systesiand rules of logic. Regding mathematics education, an MTE should know
theoriesresearchand practicén mathematics education. Some potential questions this
knowledge addresses are: what does a particular concept mean in mathematics? What are crucial
concepts an@vhatskills children should learn abothioseconceps? What ideagrethese
concepts and skills related to within the domain of mathematics and across other disciplines?
What instructional strategies and curricular matedagseffectiveand how do they support
student learning?
Pedagogical content knowledge (PCHWMTE). Another knowledge category for MTE is
PCK. Chauvot (2009) describes PCK in two domains: a) knowledge of teachirgmasitisin
K-12 contexs, and 2) knowledge of teaching preservice teachers (Rmejledgeof
mathematicsteaching includeanderstandindpow children learn mathematiasidhow they
develop matbmaticsconcepts. Chauvot descriktbés areaas the knowledge of research about
childrenés | earning of mat hsdeachdr édacationirKladesw| e d g e
how PT$ andcollege studentsoregenerallyy learn about mathematics education concepts.
Chauvot explains this knowledgeas he knowl edge of rasgviear ch about
teachers6 concept i on s, mathdmaticetbaching, and mdthematics mat h e m
learningandhow their conceptions and beliefs impact students learbhtheknowledge of
P T s 6 ematicaldxperiences and understandalglh ow educat ors can advanc

experiences and understanding of matagcs. In additionChauv o tth@ayof this knowledge
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includes knowing appropriate instructional stu
practice and to assigiemasthem c cess and build upon their inst
(Hill, Ball, & Shilling, 2008).

Curriculum knowledge for MTE. Chauvot 6s third category of
MTE. Although CK for teacheris sometimes considered a component of PCK (Cochrar,; 199
Grossman, 1990; Hill, Sleep, Lewis, & Ball, 2007), CK is sdized for teacher educatoriie to
its historical, socialand political aspecti® addition tothe different theoriesipon which
curricular designs are based. Chauvot described CK in a context where the teacher isRn MTE
She identified three hypothegiccases to redefine CK whettee MTE is a universitybased
faculty member teaching mathematics methods courses, a unihmasiy faculty member
serving as a mentor for doctoral students, and a curriculum supervisor within a school district.
She describefour components of CK across three different roles of MTE. Although the
knowledge of case 1 and case 2 are not distinguisHahik use her description of CK for case 1
(See Appendix A).

In general CK for mathematics teacher educatlas been destxéd ashow
matrematicseachers learn about mathaticseducation concepts, which emphasize research
based knowledge. Some specific examples of CK for teaching teachers include; knowledge of
available textbook and curricular materials for teaching a methadsi r s e ; knowl edge o
interaction and use of curricular materials (e.g. Lloyd, 1999; Remillard, 1999); and knowledge of
effectiveness of training programs, PDs, workshops, teacher education programs, and field
experiences.

Chauvot included anoéin component of CK that is specific to the educational setting,
institutions, teacher education programs, and school districts. This knowledge includes knowing
theprevious, current, and future coursework that PTs take. Lateral CK is knowing the coursework

that PTs take simultaneousijth a methods course ad@terminingf those other courses are
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addressing any common or related topics such as instructionalstfardielaching Vertical CK
in contrasincludesthe knowledge of PST courses compleied whetherthey have discusséd
or will havediscussed j oi nt or rel ated topics such as asse

Context Knowledge for MTE. The notion of knowledge of context (CX) was first
introduced by Grossman (1990). She described CX for teacherslkamthiedge about the rae
of students and teachers in the classroom. Chauvot expands the scope of CX for teacher
educators. In addition to the context of a classroomMIE means knowing external resources
of TE knowledge. She argues that TEs should kswayect curriculan a broader contexhat
includeslaw, guidanceand counseling (O6Sullivan, 2010). TI
themselves with state certification requirements, teacher education program requirements, and
departmental requirements.

Overall, Chauvot (2008) argued that engaging in course development activities and
curricular materials for PSTs furthered her-®E. As Van Zoest, Moore, & Stockero (2006)
recommend, Chauvot also agidhat doctoral studentsarticipatingin activitieswhere they
analyze PSTs0o t hi nMTEHig., hewASasHeara and thimke Chauvd® C K
emphasizd that social interactions, particularly collaborations (Pellegrino, Sweet, Kastner,
Russell, & Reese, 2014; Swennen, Shagrir, & Cooper, 2009; dest,AMoore, & Stockero,

2006) and reflective analysis (Cochv@mith, 2003; Murray & Male, 2005play a significant

role in the professional growth of MTESs. In addition, she needed and sought new knowledge
whenever she was faced with a challenge whitggiéng or teaching a course. Based on her
arguments, three attributes come forward in the professional development of an MTE: social
interactions, participation (and/or collaboration), and reflection. | discuss how these three

attributes support MTEs predsional growth in the following chapters.
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MTESs Roles in Ceplanning

Il ndi vidual s roles in a COP influence the |
Wenger 2008 defines knowledge as not only our experiences of meamdgompetencebut
alsoour positions that orient our practice. Members of a group work toward a shared a goal with
everyone taking different roles depending on their expertise. The participants switch roles as they
become more independent in delivering the task (Rogoff, 19@diger emphasizes that identity
formation as an ongoing progress and they form trajectée&e®/enger explaing) An i dent i t vy
a layering of events of participation and reification by which our experiences and its social
i nterpretati on008np 15T). Werger definesthree enodés of belonging to the
COP:
T engagement (fiactive involvement in negoti at
1 imagination ficreating images of the world and seeing connections through time and
space by extrapol at i 1thgyniay be ooing thesaneeshimgbaitx per i e
their perception, meanifigmage of what they are doing and how they are doing is
different);
9 alignment ficoordinating our energy and activities in order to fit within broader structures
and contribute to ,prii3a7der enterprisedo) (200
In his model, the relationship between members can take multiple forms such as agreement,
disagreement, antbnflict. Wenger finds it challenging to separate boundaries between collective
and individual identities. Thus, he suggests focusing on the mutual constitution between t
instead of one. Wenger addresses these roles as complementary commuhdtieied i vi dual s 6
competence and experiences shape the contriswfondividuals He argues that belonging to
the COP (participating the work of COP and interacting with membheg)es identitieyet

membersretain Auni que i denti ty WNergerd00B)Ihnoisgeu eil uenxi pgeurei e r
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identitiesodo ar e detparticalariynteed chargcteristicand eapertemcésinu t e s

addition to belonging to multiple C@Rither in the pasir currently.

In this study, despite diverging roles individualgght play, each MTE contributes to the
joint activityofcop| anni ng. Activity theord swhi auls emeaahres ti
shared participation responsibilities-in the a
Lynch & Haudenschild2009, p.508t o descri be group membersd coni
community works toward a particular goal, individuedsitake separate actions. The division of
labor in a CORanbe moreor less structuredndexplicit or implicit.

The COP modeintroduces three main roles individaglay: oldtimers new-comers
and brokers. As researchers study the practice of MTEs using COP perspectives, they define
additional roles. While Cochra@mith (2005) and Jaworski (280describehe MTE as an
inquirer, Zaslavsky (2007 & 2008) describes MTEs as designers and fac#litditalearning
activity in which they engage in reflective practicealcommunity of inquiry formed by MTEs
and teachers, MTEs develop professional knowledge through their pctioey engage in the
joint activity. In their model, MTE design an instructional activithatfacilitates PTs
engagement in the activity, and reflect on the practice.

Jowarski and Huang (2014) used the télidacticiardto characterize the role of an
MTE, includinguniversity faculty, education researcher, curriculum develapenathematics
coach. They define 6didacticsdé as Atransfor mat
whi ch |l earners can devel op t)hewanskiankHuagng ons of t
explainthafi Di dact i ci a n $seduvdioss wark wath praetiaing lorgprospective
teachers to enable a transformation of theoretical ideas and research findings into modes of
teaching that are i nf p i78dndhisldescriptibnetleraythora nd r es e a
emphasizeéhe MTES role is nobnly to transfertheoretical perspectivelutto facilitate teachers

in learninghow to implement thosgerspectivein practice.Theroles introducedy MTE
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researchers (Jowarsk)08; Zaslavsky, 2008) in addition @OP model (Wenger, 2008)

informed my characterization of COP membeotes andyuided my investigation dfow they

contributel to the community.

Other Constructs used in this Study

Co-planning. In co-planning two or more educators decide together how they will
implement instruction to meet the needs of all studéfilson, 201§. Although different
structures and models exist in the literature, all sugbasto-planning is complex, time
consuming workAlbrecht, 203; Waters & Burcoff, 200yand should follow a routine to lead a
successful practicé/(lla, Thousand, &\evin, 2013). Collaborative planning supports MBEs
professional learning (Albrecht, 2003; Bleiler, 2015) by surfacing expert knowsedidpat it is
visible toanovice (George & DavidViley, 200Q Gray & Halbert, 1998and providing
opportunities for MTES to engage in professional discussions (Goodchild, Fuglestad, & Jaworski,
2013)

FeimanNemser and Beasley (1997) definemanning as an assistpdrformance where
novice teachers learn from an expert as the mentor shares her knowledge, thimkidecision
making. The authors identified patterns of activitremelykind of talk dominating ceplanning
episodes: exploring content, designing téag activities, coaching, and clarifying rele
Likewise,Lynch (2017 investigated MTEs eplanning practices and defined three main types of
activities MTEs engage in: establishing goals, determining instructional details, and
brainstorming.

Three models inform my analysis in determining types of talking taking place in-the co

planning meetings: Feimaemser and Beasley (1997), Lyn@0{17, andWilson (2016.
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Defining those patterns as sub joint activities COP engage in, | describe tiginred MTES
expertise and examine how those ypktalk facilitate MTE learning.
Broker. Communities of practice approach defines a brokemnasdividual that
introduces new constructs to the community. Wenger stdtels r a@ requires the ability to
manage carefully the coexistence of membership andmambership, yielding enough distance
to bring a different perspective, but also eno
We n g e r Q the bsokeuekamples Ipeovides are nomembers of the focus CORowever
Wenger did not specifically define that the broker has to be ansnber of the focus group.
Based on his definitiondfr ok er i ng as Aconnections provided b
elementsofonepcat i ce i nt o anqgandtebboke@0b00608, rplelf@S)tran
coordinating knowledge from one COP to another, | identify the actual members of the COP as
brokers as well. A broker in this study brings new knowleaiggacts dominantly in nesjiating
the meaning of core conceptithough they are part of the COP examined in the study,atey

also members of different COPs with varying expertise in differensarea

Chapter Conclusion

In this study, | analyze the work of MTEs as theyptan a methods course. | consider
the group of MTEs aa COP sincen this study theyngage in a joint practiasf, co-planning.
Taking a communities of practice standpoint derived from studies on dff&stice, | test three
different lenses to examine MTork: knowledgd doles anddype of talkdl believe looking
at work of MTEs through multiple lenses provédes with a thicker description (Geertz, 1973) of
MTEs practice. Considering social interaction, collaboration, reflective practices, and productive

learning experiences play a crucial role in the professional development of Kikksef, 2008;
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Sanchez, 201; Van Zoest, Moore, & Stockero, 2006; Wilson & Franke, 2008; Zaslavsky &

Leikin, 2004), an analysis of the work of MTEs in a collaborative setting and describing their co
planning through the lenses of their talk, their roles, and their knowledge @ @pdertunities

to understand the practice of MTEs. These findings could open a door for possibilities to think
about the professional development of future and current faculty involved in mathematics

education.
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Chapter 2

Relevant Literature

For my literature synthesis, | discuss main approaches and major findings from the areas
of MTE knowledge, practiceandroles, and explainhow they help me to frame my study. First,
| investigate lierature on TE and the subarea of MTE knowledge. Next, | review the literature on
TEs and the subarea of MTEsd professional deve
Then, | summarize tharevious research diTEsAroles and practices. Last, | ftcon MTE$
co-planning practice. After each section, | discuss emerging questions in the literature and how

this study will address those questions.

Characterization of TEs Knowledge

Educators emphasize the need for research about educating thadaors, yet little
empirical work has been conducted on what specific knowledge TEs need (Lunenberg, 2002;
CochranSmith, 2003). Overall, researchers have based their conceptualization of the knowledge
of TEs on five main resources: a) the Standard3 s (ATE, 2008; Koster & DengeringD@8
2008; Lunenberg, 2002), b) literature on professional knowledge (Labaree V2i¥zh, 2000,
c) TEsd® experiences and proanc200R)deramewdke &out & Tho
teacher knowledge (Chauv@t,0 08; 2009; Superfine & Li, 2014),
essential THweray &Male M0D5Skagrie, 2007; 20901n the next section, |
elaborate on thdetaik of each approacgtexplain what they are looking at and how, discuss the

differences among the approaches, and highlight common themes across all.
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Standarddased approaches for determining essential knowledge for TE are being
used globally. Researchers use standards for teaching teachers to identify required knowledge for
TEs. For instance, Lunenberg (2002) used VEEDINch standards for TEs to describe the
professional competences a TE should have when designing a curriculum for TE. He identified
competencies for TEs in six different domains: subject matter, pedagogyuodacation,
organization, reflective practicand curriculum (See FigureD). Using these competencies as
measur es, Lunenberg et al., (Lunenberg, Denger
in three different countrie®etherlandslsrael, and Bgland. Despite the cultural differences, he

found the need for competences in similar areas.

TABLE L.

Groups of competences Examples mentioned above

Subject competences The teacher educator is able:

* To maintain knowledge and skills concerning the
own subject

* Tointegrate the complexity of the school practice
with the content of the own subject

Pedagogical and didactical competences The teacher educator is able:

* To adapt a series of lessons to a new curriculum,
together with colleagues

* To create a stimulating learning environment for
student teachers

® To differentiate between individual students; he
or she can coach students with different compe-
tencies towards the teaching profession

® To explain the didactical choices he or she makes
to student teachers

® To stimulate students to reflect on their experi-
ences and to self-assess their suitability for the
teaching profession

Organisational competences The teacher educator is able:

* To follow actively the vision and policy develop-
ment of the own organisation

Communicative competences The teacher educator is able:

® To deal with student teachers and with experi-
enced teachers in schools

Competences for learning and growing The teacher educator is able:

® To reflect on his or her own teaching in relation
with students and colleagues

Institute specific competences The teacher educator is able:
® To carry out a problem-centred curriculum
® To carry out a computer-steered curriculum

Figure2-1: Thec at egor i zat i on .BdprinfEE@mDesignimyp.
Curriculum f or byMdeénberg2d2Eum@eanaoumnal
Teacher Education, 282&3), p.269.Copyright2002 by Association for Teach
Education in Europe.
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The Assaciation of Teacher Educators [ATE] (2008) identified nine standards in different
domains for accomplishetEsin addition to indicadrs and artifacts that measure how much a
TE meets those standards (See Appendix B). Those standards are products of several research
findings, evaluationgheoretical analyseand ongoing discussions, atheyaddress various
aspects/requirements of hgia teacher educator. The US standards, except for the last three
bullet points, address competencies for TtRat are very similar tthe Dutch standards
(Lunenberg, Dengering, & Korthagen, 2014)

The two examples illustrate some crucial components ifgba teacher educator not
only for teaching teachersut alsowhen adopting/arious roles as a leader, researcher, and
educator. Although the standards are more-skiinted than knowledgeriented, we could use
standards to inform our understandinckkoh o wl edge f or TEs. Similar to
classification of competences, by looking across TE standards proposed by The Association of
Teacher Educators, we could identify essential knowledge to fulfill requirements for each
category. For instanct)e Teaching standard requires TEs to develop knowledge about content,
instruction, technology, and assessment; the Cultural Competence standard requires knowledge
about studentearningand instructioal modelsthe Scholarship standard requires knogked
about research methodologies and inquiry; the Professional Development standard requires
knowledge about reflective practice; the Program Development standard requires knowledge
about teacher education programs; the Collaboration standard requiresdg®about relevant
stakeholders to educaticend the Vision standard requires broader knowledge about different
issues relevant to education. In suhey arestandards generated for educating TEs to address
crucial aspect sknoovedgde Es 6 pr of essi onal

Some researchers offer a mor ethdtdomtrasisiwithe desc
a standardbased approaclror example, Wilson (2006) suggested raising inquiry questions

regarding essential knowledge for TEs before generating assasptiout it. She categorized
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what knowledge TEs need in two main areas: a) understanding the practice of teacher education,
and b) the practice of teacher education research, which includes: knowledge of theory,
knowledge of the discipline, knowledge (gor@ctice in) of teacher education, and knowledlige
research methodologies. Likewise, Labaree (2004) catedaszential knowledge for future
education researchers in four main areaangknowledge of the methods and theories of
relevant disciplineslL@baree, 2004), b) knowledge of theory, c) expertise and knowledge in
research methodologies: depth and breadth, and d) expertise and knowledge in teacher education.
Although these two suggest taking a more ingbiageds t and i n studyihayg TEs 6
both consider educating teachers and research as complementary and emphasize the role of theory
in both.

In contrasttheoreticalandpracticeoriented approaches have identified vital aspects of
TEs® knowledge that emerged from TEs®6 practice
practices of six TEs as they worked with student teachers and provided a detailed description of
anMTEs® experiences and knowledge. Al tchough Joh
intentionality, practicality, subject specificity, and ethicditshey all highlight the knowledge
that i s necessary t o andtheseappaihEsimdto@geataat i ces cr
framework for professional knowledge that is specific to TEs.

Rat her than generating new constructs from
some researchers use existing models about teacher knowledge (Abell et aihrBaod,
Nolan, Mark, & Burns2012 Liu, 2013; Superfine & Li, 2014). Focusing on the core concepts
such as PCK and Ckat thetwo practiceshare they extend teacher knowledge frameworks in
the context of K12 to college and upper levaurses Taking thisapproach, Abell and her
colleagues (2009) proposed a trajectory model for the knowledge of science teacher educators.
They believed that explicit attention should be given to developing components of PCK for

teaching science teachers. Their definition©f®®, si mi | ar t pisabiggerhr ands (1
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umbrella that consists of other categories of teacher educator knowledge. The researchers argue
that a TEb6s PCK must include knowledge of curr
supervise PSTs. Alsa science teacher educator should know abeutX t eac her s 0
conceptualization of science teaching, potential struggles they might have while developing those

concepts, and alternative strategies to promote their understanding of science education (See

Figure 22).
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Figure2-2: A model of PCK for teaching science teach&sprinted fronfiPreparing the Nexl
Generation of Science Teachgtucators: A Model for Developing PCK for Teachi®gence
Teacherg by S. K. Abell et al., 2009Journal of Scienc&eacher Education, 2. 80. Copyrigh
2008by Springer.

Framing his study on the concept of PCK, Liu (2013) conducted an empiricalsazgle
study on what PCK an expert English as a Second Language (ESL) TE has,dishée
developed that PCK, awthat components of PCK were actively used. The researcher identified

what had been covered in the course content both theoretically and practically and what strategies

and pedagogiethe TE used while teaching the course. Similar to Abell et al. (2009),2013)
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concludsthat although formal education is essential, PCK is gained mostly by experiences in
classroom teaching. He identifipedagogical knowledge #® most active component of PCK

Although the research on teacher knowledge is informatingdeuseful in framing the
necessary knowledge for TEs, the nature of teacher knowledge and teacher educator knowledge is
different (CochrarBmith, 2003). For instance, many studies that analyze identity transition from
being a teacher @ TE have conclued thatfiBeing a good teacher does not prepare you to be a
good teacher educatofDinkelman, Margolis, & Sikkenga, 2006; Murray & Male, 2005;
Zeichner, 2005) . Murray and Male (2005) wuse th
emphasizethateachi ng experience does not guarantee s
knowledge using only teacher knowledge models limits addressing the amidireclusive
(FerrinktMundy & Fl oden, 2007; Fey, 2001) nature of

Apart from studies thdiase their framewoson what researchers consider vital
knowledge, some researchers identify essential knowledge for TEs by focusing on what TEs
foresee as essential knowledge. As a part of PD in Israel, Shagrir, (2007; 2010) investigated what
knowledgeand skills the beginning teacher educators wanted to develop. Analyzing the
guestionnaires filled by novice TEs, Shaqgrir concluded that TEs would like to learn the language
essential for the profession. They want to develop a repertoire of solutionssongleproblems
and difficulties that arise in practical work. They would like to develop a rich understanding of
research, theories, and existing approaches to teacher education. Their identification of essential
TE knowledge reflects central aspectsBf Ts ki | | s i denti fied by ATEOGS
Similarly, Smith (208) asked Israeli and Swedish novice teachers and TEs about the
characteristics of good TEs, the professional knowledge of TEs, and the professional knowledge
of teachers. She fodrthat the participants see distinct differences between teacher knowledge
and TE knowledge. They classified essential knowledge for TEs in seven categories: a)

interpersonal communication knowledge, b) SMK, c) P@&positional, d) knowledge about
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assesseant, e) knowledge about research, f) knowledge about the school syatig),
knowledge about students and adult learning. Despite slight differences, both studies illustrate
that TEs consider practical and didactical knowledge about learning, teactdngsaarch
essential in educating teachers.
Although they have taken different approaches, these studies all illustrate that TEs need
to develop knowledge in multiple domaitiat extend beyond the knowledgachers needn
my study, | provide detaildlao ut t he nature of TEso® knowl edge i
essential knowledge for TEs in general, in the next section, | review literature in the context of

mathematics education and identify essential knowledge for MTESs.

Characterization of MTEs Knowledge

TEs, teachers, and MBE&hare overlapping domains of knowledgéile considering
MTEsOknowledge as an expansion of mathematics teacher knowleddes and Prestage (2008)
describe MTEs knowledge as specialized knowledge of TEs (Jaworski,)20@8ipite the
intersecting domains, the nature of the knowledge domains is different from otheCfidzaf &
Lewis, 2008 Zaslavsky, 2004 The essential knowledge for MTEs is also different from the
knowledge of mathematics teachers (Jowarski & Huadty Tirosh et al., 201/ In this
section, | focus on existing literature that descrifbbe«knowledge MTEs should develpp
including SMK, CK, and PCK.

In recent decades, researchers in the fieladsadthematics education have worked
identify crucialknowledge for MTEs (e.gAppova & Taylor, 2017; Chazan & Lewis, 2008;
Doerr & Thompson, 2004; Ferrihilundy & Floden, 2007Superfine & Li, 2014 Sztajn, Ball, &
McMahon, 2006 Zbiek & Hirsch, 2008 While some havproposedssential mathematical

knowledye, others have investigated overall knowledge MTEs develop in order to teach teachers.
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This group of studiesontends thathe first type of knowledge that is essential for MTEs is the

content knowledge of the discipline. Despite the amount of work aknmadledge (e.gBall,

Thames& Phelps,2008 Hill et al., 200§ for teachers, few studies have sought to conceptualize
content knowl edge f or t2eeporttPanciples b Guide theDesign AMTE 0
and Implementation of Doctoral PrograrimsMathematics Educatioemphasizethe

importance of developing mathematical knowledgedfmgtoral students ahathematics

education. The documentstgtBsMTEs need a b rematichlknawliedigedathdop mat h
identify the big ideas in the #¢-14 matlematicscurriculum and to examine how these ideas

devel op throughout the curriculumd (p. 4). Van
emphasize that the mathematical knowledge requireééohing teachers is beyond the

knowledge for teachingH2. Chazan and Lewis (2008) provide more details about the depth of
essential content knowledge and described the degree of mathematics knowledge MTEs need to

have for teaching teachers of differgmade bads. They suggest developing a strong CK i X

curriculum for teaching elementary teachers. For teaching middle school teachers, Chazan and

Lewis (2008) suggest that TEs have a strong mathematical backgwhiledfor teaching high

school teacérs they arguthata n equi val ent t o a master6s degr e
essential. Last, in order to teach mathematitBeaindergraduate level, the authors suggest

acquiring mathematical knowledge at least at a MS level. Superfine and 4) @6ét

investigated what mathematical knowledge TEs should have in order to support PTs' thinking at a

high level of cognitive complexity. As a part of the Mathematical Knowledge for Teaching

Teachers (MKTT) Project, the authors proposed a professionalloggnent model for teacher

educators who teach mathematics content courses for elementary teachers. They argue

ifmat hemati cs teacher educators need to under st
themselves and should be knowledgeable about waysstm nect preser vi ce teacl

mathematical learning to the practice of teachiny B s t u d e 4130)s Their(mpdell 2 9
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combines work on teachersdé6 knowledge, particul
Mathematical Knowledge for Teaching (Hét al, 2008) model, and features higjuality
professional development programs (PDs) (Stein, Smith, & Silver, 1999). Superfine and Li
(2014) concludethat,in addition to learning the content that PTs need to know, MTEs need to
learn how PTs use that knowledgetiéaching so that they could anticipate challenges PTs might
encounter when learnirig teachmathematics. Masor2(008 conceptualizes this additional
knowledge as mathematical knowledge for teaching (MKT), which relates learning to teaching.

In additionto a strong math background, MTEs need rich curricular knowléBgewick
& Chapman, 2013Chauot, 2008; Zbiek & Hirsch, 2008). ATE (2008) defines essential
components of curricular knowledge as knowledge of curriculum framevimrkgsigning and
implemeanting programs, knowledge of hantegratedcurricula and technology support
mathematicdearning, and knowledge of relevant topics in the curriculum and how they develop
across grades. Zbiek and Hirsch (2008) offer a more detailed description and modet fo
curriculum knowledge required in mathematics education, including multiple perspectives,
principles, and models for designing currgwnd understanding the developmergahctedand
evaluaive processes d curriculum. Also, the authors highligthat TEs should be able to
conceptualize, design, conduct, and evaluate research oemaditscurriculum development,
which requires knowledge beyond theory. Despite overlapping domains,adiiEsular
knowledge is different from teachers of math&éos For instance, MTEs do not need to know
the daily implementation of a particular curriculum but should know the theory and design that
determined the context and the structure of that particular curriculum (Be&vitlapman
2013).

Similar toteachers and teacher educators, MTEs also need to have strong PCK, including
knowing their studentsd (PSTs6) devel opment, <c

(Chauvot, 2009). PCK is considered fundamental knowledgeoidce TEsSn particulr due to
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their limited experience in teaching teach@schranSmith, 2003). Researchers describe the
nature of PCK for MTEs using what MTEs consider and report as essential knowledge (Appova
& Taylor, 2017), and by examining MTEs practice (Jaworski &hig2014). Arbaugh, Nolan,
Mar k, and Burns (2012) interviewed seven el eme
how they conceptualized mentoring using teaching practices. The mentors emphasized knowing
thestrengths/weaknessaad the needs of thraioteacherandknowinginstructional strategies
to support their planning and noticing skills. Appova and Taylor (2017) also interviewed ten
expert MTEs as they desigdand implemergdK-8 mathematics content courses. Researchers
examined the purposasd reflections associated with their PCK. Their findings suggest four
components of PCKknowledge of instructional strategies, knowledge of curriculum, knowledge
of student understanding, and knowledge of assessment.
While some studies have focused oeona s pect of Maepyobtherkined wl e d ge
to capturevariousdimensionsf it. Chauvot (2009) for instance, conducted a-stifly to
identify the knowledge she drew from to fulfill her role as an MTE and researcher. She used
multiple frameworks (., Grossman, 1990; Leinhart & Smith, 1985; Ma, 1999a; Shulman, 1986)
of teacher knowledge to investigate knowledge strustamned the development of a mathematics
teacher educataesearcher (MTER). Her work provides a detailed investigation of the
knowedge an MTE needs to have while teaching a ¥
doctoral students, and researching PCK. Jaworski (3088bcribe three types of essential
MTE knowledge knowledge of secondary schools and students, knowledge abktruttion,

and knowledge about PTs and researahathematics educatiqee Figure 3).
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Systemic and cultural settings and boundaries within which leaming
and teaching are bocatsd

Educators” Knowled Teachers
knowledge of 5_]1';:'“.';1 b &8 knowledge
theory, research fed by of students
and systems educators and and echools

teachers

Figure2-3: Knowledge in teacher educatidReprinted fronThe international handbook of
mathematics teacher education volume 4: The mathematics teacher educator as a develc
professionalp. 336)by B. Jaworskj 2008h Rotterdam, Copyright by SenBeiblishers

In addition,the previous literature discussesv er al ot her aspects of MTEs
including:

A Knowl edge of resear c¢ch -Muedy2098) Maray® Male t h o d o |

2005)

A Knowl edge of t e c¢dnadoihgomgpthematios (Seeteid B Len,g, | ear

2008)

A nowledgeof strategiesor promoting diversity and equity (See Taylor & Kitchen, 2008)
A Knowl edge of policy regarding teacher edu
professional developmerand research (See Silver & Walker, 2008).
In conclusion, the work of MTEs is very complicated (Cocksanith, 2005) and
requires advanced knowledge in multiple domains (Chauvot, 2009; JaworskiZ2608/sky,
2008. Although research has identified some aspects of essential knowledge for MT&s ther
less empirical research that examines the specific knowledge MTEs need to design a mathematics

methods course for PTs (Even, 2008). Recent studies offer innovations and new constructs, such
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as pedagogies of practice (Grossman & McDonald, 2008) aednsais (Lambert et al., 2013) to

facilitate teachersd preparation. To integrate
acquire new knowl edge. AnWe know very |little ab
implement what Grossman and McDonal@@8) have callegedagogies of enactmeénKazemi,

Ghousseini, Cunard, & Turrou, 261 p . 189). With this study, -

for MTEs®6 knowledge based on these novel i deas

Knowledge Development forTEs

Experts identified professional skills and expertise TEs should develop during training.
iSchools of education that train doctoral stud
articulate the competencies those graduates should know and beabknih design their
programs to enable students to develop them. o
National Research Council suggest, how could doctoral programs support teacher educators?
Scholars have been discussing how we could ingealucational researaigenerale.g.,

Labaree, 2004;.agemann2002 NRC, 2002; 2005)but have focusegrimarily ondoctoral

programs for educating researchers (Lagemann, 2002). Different approaches have been offered to
support initial and continuingpacher education based on the context where TEs develop

professional knowledgachootbased TE development and univerdigsed TE development.

Studies investigating schebhsed TEs are interested in how TEs professionally grow in a school
environmentsuch as programs designed to work with teachers who will lead professional

learning groups in their schodlsoughran, 2014) Although the schoeled programs are

informative, Ithink universitybased programs, particulady the doctoral leveprovidemore

structured training for future TEs. Thus, inthisstudy,d cus on TEs &6 pr ofessi on

in a universitybased environment
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Professional Development of TEs

As discussed in the previous sectithre knowledge of TEs influences the outcomes of
teacher education (Feuer, Floden, Chudowsky, & Ahn, RNdhetheless, not many studies
investigate how we educate TEs and how we could improve the quantity of that professional
training (Murray & Male, 2005; Cochra@mith, 2003). In addition, beginninges report that it
is challenging to establish their professional identities as teachers of teachers in higher education,
particularly when becoming an educatesearcher (Murray & Male, 2005), and developing
higher education pedagogy (Lunenberg & Hamil@008). For TEs to develop essential
expertise and knowledge, they need to go through particular experiences, including research and
teaching. Howevemls Wilson (2006) argues)ostTES are not provided with opportunitits
learnaboutteaching teachers

| do not think that many scholars of this new generation have opportunities to learn to

teach teachers in structured and scholarly apprenticeships; instead, they are thrown into

the practice of teacher education, either as doctoral students or asgmietely PtD.s.

(p. 315)

Similar to Wilson (2006)some TEsd.g.,Abell et al.,, 2000Mur r ay & Mal e, 2005;
2010) highlight the lack of experiences TEs have through their doctoral programs

Even though 100% of the doctoral program heads e¢x@ebeir graduates to be able to

teach methods courses and supervise student teaching, only 34% required their graduates

to be involved in the mentored teaching of a methods course, student teaching, or in

service workshops. Fortyvo percent said thewdents could do this as an elective and

24% said their graduates had no opportunity to be mentored in any of these skills (Jablon,

2002, p. 17)

(
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The literature discusses® primary resources that contribute to sustainable support for
TEs: theory and expeamce. In addition to theoretical support for educating TEs, research on the
devel opment of teacher educators has focused o
(Llinares & Krainer, 2006). Practideased learning opportunities would benefit TEsenwhen
reflective practices (Cochrg®mith 2003; Gallego, 2014; Murray & Mal2005 Zaslavsky,
2007 and collaboration (Graziano & Navarrete, 2012; Van Zoest, Moore, & Stockero, 2006)
become a natural aspect of their practice (CocBmith, 2005; Luneperg, 2002). For instance,
in a hybrid case study, Di nkel man, Mar gol i s, a
experienced doing, thinking, reflecting, and interactidgand documented the resources of their
knowledge in two main categories: theayd experience. They concluded that reflecting on the
interactions between TEs and preservice teachers and challenges that emerged in practice were
powerful tools for professional development. Their findings support the role of reflective practice
i n TeBrsiny.

In addition to the reflective nature of learning in practice, research shows that
collaboration amonthe TE community increases the acquisitions from those experiences.
Graziancand Navarrete (2012) developed and implemented a Language Acquisition,
Development, and Learning course for PTs. The authors argue that collaboration between
instructors with differenaireas oexpertise and perspectives on teaching supported their
profesional learning, particularly in the areas of stud@mé®ds and teaching strategies. Vogler
and Long (2003) examined their experience as they te@arateaching a social studies/art
methods course for teacher candidates. Toegd thatnstructos learnfrom one another as they
pl an together and observe one anotherés practi
(2009) reviewed the sefitudy, interview, and narrative case literature of TEs to synthesize the
rewards and challenges of beginniegcher educators. They found the common theme across

studies is the positive impact of building a community of practicengthetransition from being
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teachers to TEs. Likewise, Pellegrino, Sweet, Kastner, Russell, and Reese (2014) invélstigated
journey ofthree doctoral studentshile becoming music teacher educators within a professional
development community. Parallel to previous findings, these researchers highlight the importance
thatestablishing a community of practibelds fore n r i ¢ h iexpgrientek. Aldell et al.
(2009) argue that doctoral programs should function as conmissfifpractice where TEs
develop crucial knowledge and expertise for teaching teachers. These studies all agree that
support for TEs should not be limited to the toal programs but should be sustained
throughout their careers (Abell et al., 2009; CoctBamth 2003; Shagrir, 2010).
Abell et al. (2009) also argue that doctoral students, thrthejhdoctoral program and
into the beginning years of being a TE, diddae provided with a sequence of meaningful
opportunities to develop PCK. It is very crucial for TEs to engage in a diversity of experiences,
such as observer of methods instructionteaching or independent teaching experiences,
supervising field exp@&nces, and work in science teacher education research to develop adequate
knowledge for teaching teachers (Abell et al., 2009). Van Zoest, Moore, and Stockero (2006)
suggest that these educational experiences should follow a trajectory. For instansegdgesy
thatdoctoral students edesign methods coursesly afterthey develop a robust understanding
of PTsdé thinking, similar tSwmitht he foll owing sug
| suggest that the education of teacher educators in different contextsdififeramnt
entry points over the course of the professional career is substantially enriched when
inquiry is regarded as a stance on the overall enterprise of teacher education and when
teacher educators inquire collaboratively about assumptions and,yaiofessional
knowledge and practice, the contexts of schools as well as higher education, and their
own as well as thei r-Snith, Q00 m213 6 | earni ng. (C
Abell et al.bé6s work is differentptiohofessentialt her s i

learning experiences for TEs. While most studies focus on one particular experience, Abell and
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her colleagues suggested a list of necessary experiences TEs should have during their doctoral
programs. Emphasizing the role of various eigrares in doctoral programs, they offer a model,
whi ch explains TEs6 | earning trajectories thro

learner roles they take (See Figuré)2
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Posxible Trajectory
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PCE Development
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Baginning of Middle of the Exd of the Beginnizg of the
the docborzl doctomal doceoral prolssnriste
program program program

FHASE IN PROFESSIONAL CONTINUUM

Figure2-4: A model for the professional growth of TER e p r i n t Rrebarihg the Mexfi
Generation of Science Teachgtucators: A Model for Developing PCK for Teachi®gjence
Teacherd 8.K. Abell et al., 2009]Journal of Science Teacher Education, @B7. Copyright
2008by Springer.
Identifying essential learning experiences for TEs raises another quéstiwoould TE
programs provide TEs with rich learning experiefices

Various studies have been conducted on how to design PDs (i.e., uniledsigghool
led and partnership models) and doatgrograms for TEs to address different needs of TEs
(Koster &Dengerink 20; Lunenberg, 2002; Shagrir, 20@010) and offer continuing support
for them. Programs that center on practice and reflection in educating TESs received positive
feedbackKorthagen, Kessels, Koster, LagerwemdWubbels(2001) designed a course for TEs

using the Realistic Approach. The model focuses on gaining expertise by working with real

context problems and systematically reflecting on practice. They analyzed the ifrpaetioing
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course on TEs using a reflection model, the ALACT Model (Action, Looking back, Awareness of
essential aspects, Creating alternatives methods of action, Trial) for supervision. Lunenberg
(2002), in the Netherlands, designed a curriculum foirméigg TES both in the context of

university programs and schools. Instead of taking a particular educational approach, this design
was informed by various resources includihgDutch professional standard for TEs, literature
review, case studies, andgming conversatiswith experts.

Despite the existence of various training programs for TEs around the world, the vast
majority of TEs in the US and UK are graduates of doctoral programs related to teacher education
(Lunenberg & Hamilton, 2008). While s of the programs specialize in teaching in one
discipline such as Mathematics or Science Education, some programs, such as one at Stanford
University, offer a general Ph.D. in teacher education. Similar to PDs and training programs,
doctoral programsshu |l d of fer mul ti pl e experiences to suUf
study, | aim to describe the nature of learning experiences for MTEs and investigate in what ways
those experiences support MTEs® deseagchessp ment .

conceptualize professional growth of MTEs and what they suggest to promote that development.

Professional Development of MTEs

A~

The majority of the studies conceptualizing professional growth of MéttectM T E s 6
own expeiences and practiceBlgir, 2015; GarciaSanchez, &Escudero2007 Krainer, 2008;
Mohammed, 2008; Tzu2001; 2008\Watson &Mason 2008; Zaslavsky, 2007; Zeichner, 2005).
Zeichner (2005) for instance, workedth teachers from various disciplines including
mathematicaindreflected on his transition from being a classroom teacher to TE. He identified
specific experiences that helped him to grow professionally in four categories: a) teaching PTs, b)

supervising PTs in their field experiences, c) inquiring into his praatcEE d) developing a rich
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repertoire of TE literatureSimilarly, Garcig Sanchez, anBiscuderd2007) looked at their

knowledge growth as they engaged in teaching and research. They analyzed and reflected on their
actions after teaching a methods codmsd®Ts. The authors concluded that ongoing reflection

and analysis of their practices in addition to knowledge of theory were the leading resources for
them to develop their professional knowledge. Likewise, Zaslavsky (2007) fourahttertitive

process of designingenacing, and reflecting on challenging matimaticstasks improvel their

selection and implementation of tasks as they support PTs learning. Zaslavsky formed a
community of inquiry with a group of MTEs and teachers. MTEs develop profassion

knowledge through the processes of designing an instructional activity, facilitate PTs engagement
in the activity, and refleain the practice (See Figures?. Similarly, Wu, Huang and Cai2017)

found thatMTEs develop strategies to deal with chafles that emerge as they fulfill their

responsibilities by reflecting on their practice.

Design
MTEIAs

Reflect on
PTs Facilitate
learning & MTEIAs
practice

Figure2-5: MTESOiterative process of designingnactmet) and reflecting omathematicstask
(Zaslavsky 2007).

Krainer (2008) and Tzui2001) wrote a reflective analysis of their professional growth as
MTEs . Based on his reflection on his experienc
devel opment in four main domains. He added two

list: learnng mathematics and mentoring MTESs. In anotherstelly, Mohammed (2008) wrote
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her personal story of becomiagMTE in Pakistan. Different from previous studies, she defined
knowledge growth as gaining skills to deal with conflicts emerging from heauiiens with
teachers and schools. Tirosh et al. (2014) used videos as a tool to support teacher learning and
inquiredabouttheir uses of video in professional development. The authors documented their
own professional growth as MTESs in using video asialyo support teachédevelopment
These reflective studies show us, as in teacher education (Hiebert et al., 2007), inquiry and
reflection playsanessential role in understanding MTsactice and professional growth.
Similarly, Doerr and Thompson@24) looked at understandings of MTEs as they work with PTs.
Unlike the previous studies, these authors did not reflect on their own practice but atfayzed
practices of four expert MTE®s they used video case analysis with PTs. The participants stated
that video case analysis helped them to develo
pedagogical knowledge in addition to unpacking the concept of professional knowledge for
MTEs. They concluded that video case analysis was a useful tool for sngploetiprofessional
development of MTEsAnother PD designed thhe Netherlands (Dolk, den Herto§,
Gravemeijer, 20023lsoused video case analysis to support MTEs for learningematticsand
teaching matbmatics These researchers documentedthe agdvame nt i n MTEs ® Anot i
skills. Based on their findings, the authors proposed-atage model for MTES to learn from
their own practice: a) observing, noticing multiple aspects of teaching; b) sharing and discussing
their observations; ¢) analyzing theactice; d) reflecting; e) developing narrative knowledge
(generating stories of classroom practices); and f) generating statements about teaching. Two
common themes arise across all these reflective studikese need f or MTEOGs devel
multiple aeas and theorrelation betweenssential experiences aadvancement of MTEs
growth.

Similar to other TE programs, experts emphasize the role of experiences in developing

essential knowledge and skills for MTEs (Superfine & Li, 2014). Wilson and F(20R&)
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of fered a model named Atension in preparing MT
In their model, they emphasize the importance of MTES engaging in apprenticeship opportunities

within their community of practice in addition to completang appropriate amount of theory and

research related coursework. They also point out the importance of building a collaborative

environment for MTEs by bringing candidates with diverse backgsoaund experiences into the

program. Inthe words of Roth (189 A Knowl edgeabil ity comes from
communityds ongoing practices. Through this pa
communityds conventions, behaviors, viewpoints

participationodo (p. 12) .

A numberof empirical studies in the mathematics education literature have shown the
positive impact of communities of practice in MTEs professional developiBenél, 2015;
Kieran,Krainer,& Shaughnessy, 2013irosh et al, 2014). The communities of practices
described in the literature vary. While some documented Npisessional growth as they
work with teachers collaboratively, mostly in PDs (elgeran,Krainer,& Shaughnessy, 2013
Sakonidis & Potari, 20)4some researchers examined their learningaching a mthematics
course Bleir, 2015;Rowland, Turner, & Thwaite2014). Bleir (2015) studied experiences of a
mathematiceducatioranda matrematicsfaculty as they teafsteach a content and methods
course for PTs. The author argues that crossingderies of communities of practice offered
rich opportunities for both educataadprofessional learning. While magimaticsfaculty
developed a better understanding about students and gained new instructional for his practice, the
mathematics educatidaculty learnedhe skills ofrationalizing her instructional moves and
reflecting on her practice. Tirosh et ¢2014) designed a PD for sixteen preschool practicing
teachers. The authors used video analysis as a tool to support teachers learnihingf teac
mathematics. Throughout the PD, five MTEs established communities of inquiry where they

examine their practice. Researchers reported increasing professional le@oungsing
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representations of practices in teaching teach

communities of practice. Even (2008) designed a two year long PD, the MANOR Piagram
national program for mathematics teachdor MTES. This projecintended to educate a
professional group of mathematics educators (75 experienced mathematics teachers) whose role
wasto support professional development okiervice teacher& v e n 6 s in¢irkgf illustrpte f
that through engaging in an active comntyif practice, MTEs gained knowledge, skills and
practices that are required to teach teachers. Similarly, Zaglawsk_eikin (2004) investigated
the conditions that contributed to their own training and professional growth within the
community of mathmatics educators. They attended a PD for M{Idesisisting of 120 teachers,
20 TEs and a TE educa}a@s a part ol 5-year long project. In their findings, Zaslaysknd
Leikin (2004) introduced a thrdayer model of growth through practice to descrikee th
professional development of beginning MTEs. They highlighted the role of reflective practices
and collaboration in the developmerftppofessional growth.

In a different PD setting, Van Zoest, Moore, and Stockero (2006) examined the
professional growthfahree beginning MTERs under the mentorship of a more experienced

MTE in the context of teaching a midedehool mathematics methods course. These researchers

suggested two main categorigbereMTEs need suppara) under st anding PTso

bal anci n @ sliating thdiriexpagiénces asteaceiasnd fAidgpuomgding PTsb

ability to inquire and reflect on mathematics and teaching practices. Providing support for novice
MTEs is essential to change their percepiofithe instructionactivities and to use those

activities purposefully. In this study, for instance, the mentor used video cases to engage PTs
productive discourse around practice éewthing analysidHowever, the novice MTE initially
assumed the goal of the activity wasmodel an ideal instruction. To develop required expertise,

Van Zoest, Moore, and Stockero (2006) recommend doctoral programs provide opportunities for

t
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MTESs to engage in conversations about the professional identities and practiegs of
colleagueswhere they could work collaboratively with other novice and experienced MTEs.

The literature on team planning shows that collaborative teaching and planning supports
faculty professional learning (Albrecht, 2003; Bleiler, 2015). Experts highlight the aeed f
collaboration among athematics educatiaand matlkematicsfaculty (CBMS 2001, 2012).
Bleiler (2015) explored magimaticsand nathematics educatiann st r uct or s 6 per cept
development during their teat@aching collaboration. The instructors fouhdrhselves deeply
engaged in contemplation and rationalization of their practice and incrélasingflective
practices. While mathematics educatidna c ul t i es f ound fAparticipati on
importance of being able to provide explicittius f i cati ons f or her instruc
the matematicsf acul t y f ound A p-#eachingcollgbardtiontedtohisn t he t ea
increased understanding of student needs and a renewed vision for mathematics instruction in his
cl as s(p. &4Q-248).

Another attribute that supports MTa&garofessional growth is bringing research into
teaching. Adopting researdfased intervention in instruction increa3&ss capacityto solve
problems in the classroom (Villa, Thousand, & Nevin, 2013). One deaphgmpirical workis a
studyconducted during a PD in which 65 MTEs with different backgrounds worked together to
design a matbmaticscontent course for PTs (Sztajn, Ball, & McMahon, 2006). The researchers
reported that the framework of Mathematicalddhedge for Teaching (MKT® which was
particular to the focus content coufseprovided a common language for participants to work
productively in designing and teaching the course. Similarly, Rowland et al. ([@&4)igated
their professional develomnt as they plan and enact a course for novice teachers that is
designed around the Knowledge Quartet (KQ), a theoretical framework to analyze mathematics
teaching. Their findings show that using a KQ in their design and teaching supporteddWTrEs

professional learning.
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To summarize, there is an increasing interest in the field about how to educate MTEs
and design programs to support their professional growth. They all address the need for MTEs to
engage in rich learning opportunities inditog collaborative practices and reflective practices to
develop expertise and skills to teach PTs. | believe there is a need for more studies that describe
those experiences in detail. Masingila et al. (2012) found that many novice MTEs who teach
future eachers felt unprepared and reported receiving limited support from their institutions. By
providing a detailed description of the nature of M@f=ctice as they design and enact a
methods course, | aim to contribtitethe ongoing discussiaof facilitating T E fducation

particularly MTE$professional development.

MTEs6Practice

As discussed in the introduction chapter, the work of MTEs is complex and there is
limited research on the practices of mathematics tebetiecators (Doer& Thompson, 2004
Tirosh et al., 2014 Educators suggest different ways to increase our knowledge about MTEs
practice. Even (2008) argei¢hatresearchers should study mathematics tedehdru c at or s 0
practices crossulturally while Bergsten and Grevholf2008) and Superfine and Li (2014)
emphasize the importance of studying the relation between 8Kfigsvledge andheir practices.
In order to study and describe the work of MTES, researchers focus on various
decompositions/aspects of their practice, sicMdEs noticingstudent learning (Amador,
2016), MTEs determininggoals @Appova & Taylor, 2017Li & Superfine, 2018), MTE selectng
and implemening matrematicstasks (Zaslavsky, 2007), MBHEacilitating PTs kBnowledge of
students (Taylor, 2013), MTEsgmoting equity Han, Vomvoridil v a n daeadbd, Karanxha,
& Feldman 2017), MTEs usig video analysis in teaching (Doerr & Thompson, 2004; Tirosh et

al., 2014); MTEs preparing novice teachers to lead discussions (Baldinger, Selling, & Virmani,
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2016; Moss2011), and MTEs facilitating PTs posing purposeful question (Arbaugh, Freeburn,

Graysay, & Konuk2018.

Addressing various aspects of MTdpsactice, these studies illustrate some limitations
currentpractices and suggest ways to improve MdiBstruction. Zaslavsky (20073lemonstrates
thatMTEGs practices of selecting, designing, and implementing challenginggmaticstasks
facilitate PTélearning of deeper mathematics and teaching of mathematicsefiridings show
that designing a high quality task that offers rich learning opportunities for PTs is a challenging
task and requires time for MTEs to develop this skill. Vomvelrdnovic and McLeman (2015)
investigatedheinstructional practicesf MTEswho adopted equity lersto promote equity in
their classrooms. The authors presented twdnge MTE$selfreports about the challenges
they encountered and the resolutions they implemented when teaching mathematics methods
courses. Similarly, theiiridings suggest that MTBEpractices are limited in implementing equity
principles and MTEs need more support to build a robust understanding of equity and how to
implement in their practice. Another aspect of MTES practice is noticing students learning.
Kazemi et al. (2011), during a PD on mathematical tasks for teacher leaders, examined what
expert MTEs noticeandhow their noticings impact their practicdhe authors themodified the
structure of PD to address teacher |lea@iatsrests and needs. Defent from Kazemg t sal . 6
work, Amador (2016) examined the professional noticings of novice MTEs as they taught PTs or
conduct PDs for practicing teachers. Each MTE selected one student and focused ordstudents
mathematical thinking. They observed andextied data about their selected student and shared
their noticings and analysis with other MTEs. They found limitations in MhBScingsthe
connection ofmathematicalthinking and general principles about learning. Basedbserved
trends and levelshe authors suggestatnovice MTEs should engage in more noticing activities

followed by reflections.
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Appova and Taylor studied how MTEsticulategoals and what challenges they
encounter executing those purposes as they design and enact elemetgatycoomnses. The
authors reported six expert MTEs® perspectives
instructional decisions through the course. They documented differences in MTEs purposes and
found how these differences influence the opportunities ta liea PTs.This study shows us the
impact of MTEs goals on their choices, instructional decisions,@adtice.

In addition to these studies, MTEs also shared different aspects of their work in
practitionerds jour nal sndHdllebrands (8B04Q) shared¢heir L e e | v
experiences as they designed a-fiveek unit on data analysis and probability in the methods
course focusing on teaching statistics with technology. They listed the elements of technological,
pedagogical, and statistidatowledgethat MTES usel in designing a statistics method course.

Similarly, Steele (2008 designed a ma#maticscontent method course on geometry and
measurement. Although he focused on the context knowledge, he addressed other types of
knowledge (i.e.PCK) that MTEs need in order to design a mathematics content course.
Likewise, Mathews (2004) reported her experiences and observations in teaching a calculus
course for middle school mathematics teachers. She shared her analysis of student thinking
processes (inductive more than deductjw#jered strategies to promote deductive thinking
(exploring connections between concéptsdsuggested ways for MTES to gain expertise (whom
to consult for course designing and implementing course activities andnegpts). This study
contributes to the field by sharing MT&sxperiences and different aspects of their practice as

they coplan a methods course.
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Collaborative Practices in Higher Education

The studies around collaborative teaching in higher educativtogprovide theoretical
lenses for collaboration, describe team teaching models and implementations, and evaluate the
collaborative experiences (Nevin, Thousand, & Villa, 2009)héliterature there existvarious
models of team teaching in higher edtion:collaboration of a special educator and general
instructor (e.g, Kluth & Straut, 2003pculty developing and teaching a course together (e.qg,
Waters & Burcroff, 2007)co-planning and teaching sections of the same course Aébgecht,
2003;Vogler. & Long 2003) faculty team teaching with doctoral students (e€2gorge
Davis-Wiley, 200Q Gray & Halbert 1998 and faculty collaborating with teachers (e.g., Kieran et
al., 2013).

Collaboration in mathematics teacher education is stronghme®nded by experts,
particularly among sithematics educaticand matlematicsnstructors (CBMS, 2001; 2012). As
discussed in the professional development section, collaboration provides plentiful opportunities
for professional development of teacher edmisa In addition, collaborative work between
faculty and their graduate assistants (George & Ddlilsy, 200Q Gray & Halbert, 1998
illustrates that cglanning and cdeaching can be used fibre promotion of doctoral student
professional developmerilthough the importance of the collaboration is emphasized in the
literature, there is not much work that examines the nature and process of collaboration,
particularly the ones that lead to successful practices for future teachers (Bleiler, 2015). Nevin,
Thousand, and Villa addressed timited conceptualization and resources for collaborative work
in higher educatian

Within the social psychological framework of cooperative group learning, there are two

major processes, goal and resource interdependElnatis, there exists no curriculum

for teacher educators to becometeachers with others in higher education. There is no
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information about how department chairs or deans might work together to establish the
culture for ceteaching to thrive. There an® models for research that assess the impact
on student achievement when professorseaah. (2009p. 572
Even thought is givenless attention, collaboration in teacher education is essential
because it models team teaching strategies and modélguiar teacherto meet the needs ah
increasing diversity of students (Graziano & Navarrete, 2B&®in, Thousand, & Villa, 2009
This is the casespecially if modehg different coteachingstructures andhaking the
collaboration explicit to the stlents while shaing different perspectiveandcontroversiesin
addition toachievingconsensus with the students (Kluth & Straut, 2003). Collaboration between
instructors with different skills, expertise, and perspectives predidieh learning expéence for
students (Vogler & Long2003 andprovides effectivedifferentiated instruction (Graziano &
Navarrete, 2012).
To provide details about the nature of collaborative practices, experts use different lenses.
One way to describe the collaboration typbyisdentifying the roles each member takes in

teaching teams.

Roles in Collaborative Practices

A majority of collabaative teachingakesplace in educational settings where educators
focus on meeting the individual needs of studesttadiesof these settingdescribewo primary
roles: the general instructor who plans a lesson and a special educator who makes some
acommodation based on students need (Graziano & Navarrete, 2012). With the recent emphasis
on collaboratie practices in educatipteam teaching firgimplications in other educational
settings especially teacher education (Coch&mith, 2005) Wilson (20.6) categorizes five

different ceteaching models based on the types of roles team members take: one teach/one
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supportteaming ("pingpong"), alternative ("backable”) mode| parallel (two heterogeneous

groups of learnersand station (rotation of learmy groups). Her model has been widely

implemented in various e@aching settings including higher and teacher education. Villa,

Thousand, and Nevin (2013) pomitthat the roles team members takeyaased on the group

of learners and collaboration@each that dominates the teamwdFke authors identify

individual membes of the groups such as teacher, special educator, paraprofessional, speech and
language therapisand supervisorTheyalsointroduce four main types of collaboration models

suppative coteaching (i.e., one takes the lead, the others provide support for learners, mostly
oneone) parallel ceteaching (i.e., two or more instructors work with different groups of
learners)complementary cteaching (i.e., one teacher supports tistruction with expending

ideas and providing additional strategies), and team teaching (i.e., instructors share

responsibilities and authority in making decisions, planning instruction, assessing equally). The

roles they describe are very similarto Wiloe model (2016). The authors
flexibility of roles enables teachers to adapt
creates confusion for students. They argue it is essential to make the roles of team members clear.

In anothe study, Waters and Burcoff (2007) described three models-t&faahing parallel

teaching, station teaching, and one teach/one assist teaching. In all these models, collaboration
approaches are dominantly shaped by the roles and responsibilities tedrarmara assigned.

In the next section, | will discuss the literature about MarBkes in collaborative practices.

MTEsORoles in Collaborative Practices

Researchers discuss multiple roles MTEs take under the categdtieg of
responsibilities, identities, arfdnctionin their professional communities. An MTE could be a

university facultymembefinstructor, education researcher, curriculum developer, supervisor, or
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mathematics coach (Jowarski & Huang, 2014) with the primdeyafofacilitating teacher

learning (Zaslavsky, 2007). Based on surveys gathered from sesmmy Chinese MTEs, Wu

and Huang (2017) described four main responsibilities for Migashing pedagogical courses,
teaching problersolving courses, teachinglEage mathematics courses, and supervising student
teaching. Two common identities that have been used to describe MTEs in literature are experts
and novices. Despite varying characteristics, an MTE with a depth of knowledge in the profession
and expertisén teaching PTs is usually defined as an expert. Appova and Taylor (2017) describe
the characteristics of an expert MTE as: (a) h
mathematics education (b) having at least fifteen (15) years of combiti@ddaching

experience and teaching mathematics content courses for PTs at the university level and (c) being
professionally active in the field by attending/presenting at local, state, and national professional
meetings in addition to teaching mathematicarses for PTs.

Anot her term used to characterize the role
2008b).Jowarskiand Huang (2014 e f i ne di da c tiedecatasnwerkwith At eacher
practicing or prospective teachers to enable a transformdtibearetical ideas and research
findings into modes of teaching that are infor
studied mathematics teachers learning with video anaysiadded another role for the
didactician a heightened listenem khe literature, MTEs are also identified as designers. While
Zaslavsky (2007) describes the role of MTEs as designers oématitstasks as they work to
provide rich learning opportunities for PTs, Li and Superfine (2018) identify MTEs as designers
of the learning goals for instructional activities. As the authors conduct acasssanalysis of
six expert MTEs who design elementary neattiaticscontent course¢hey define MTEs as
fdesigners who | everage their ies)tha@rkmowledgedi ng of
of learners (i.e., preservice teachers), as well as their beliefs about teaching and learning to create

l earning experiences t h(p181-188.dwo othenterms commoriyt r uct i
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used to describe MTEs work arejinirer and reflective practitioner. These two roles are mostly
emphasized in the literature that takeS@Papproach to teacher education. MT&S inquires

and reflective practitionertearn together and from one another (Coctsanth2003 Jaworski
2004). Zavlasky (2007) adds ofieal role to communities of inquidy critics, in whichMTEs
analyze their own anthe practice of othensith a critical lens. With this study, | descriliiee

predominant roles MTESs take as theyptan a course for PTs.

Collaborative Planning

Coteaching experts find epglanning an essential component forteaching. They argue
that without ceplanning, lessons often remain unchang&lt€rt, 2003).Combining different
skills, areas oexpertiseand perspectives providediah learning experience for students
(Vogler & Long 2003). Collaborative planning provides the opportunity for teachers to engage in
natural discussions of pedagogical content knowledge. Collaborative planning creates the
environment for teachers to disss and broaden their pedagogical content knowledge because
they may be asked to make their knowledge and understanding knowable to others (e.i.,
Goodchild, Fuglestad, & Jaworski, 20Bpth McDuffie,Mather, & Reynolds2004). Thevast
amount of timeco-planning requires is a challenge for the instructit, Thousand, &\evin,
2013; Waters & Burcoff, 2007). One way to minimize the time devoted fptazming is
establishing productive routines.

Examining daily routines and establishing rolespansibilities, and cteaching models
increase efficient cplanning. No matter how good the intentions of théeachers, cglanning
every aspect of every lesson is daurdirifjnot impossible. By concentrating on the class
elements that are routine,cathen identifying ways to make the-taaching of these elements
routine, ceteachers minimize the amount ofplanning that is needed andn thugnaximize

the effectiveness and efficiency of their partnership (Wilson & Blendick, 2011).
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The literaturadiscusse different formats (models) for eplanning and provideplanning
tools such as eplanning templates. Mogirevious studiefocusdon the ceplanning structure
between a general instructor and special educator. These models explain difféiees snd
suggest strategies to increase the efficiency giflanning meetings as well as meeting each
student 6s need. Wi |l sphlanning rAuBtbesdpne soutigetyarslt s t hat
str at e(p B9tmHave g productive and effective-plannirg. The authors propose a-co
planning routine where instructors create, organize, plan, look, anticipate, and notice (See Figure
2-6). Successful eplanning practices require explicit, clear determined objectives and rationale

to for coplanners to commuaate Yilla, Thousand, &evin, 2013).

The Road To Co-Planning

Create a co-teaching team based on trust, hard work, reflection, and
an openness to new ideas, and understand that a co-taught inclusive

classroom is substantially ditferent from a solo-taught classroom.

Organize teaching time by analyzing routines and incorporating pow-

erful co-teaching models such as parallel and station.

Plan to scrutinize the efficacy of the strategies that you teach and that

students use.

Look at technology as a way for students to access the complex compo-

nents of learning.
Anticipate increased attainment of goals by students.

Notice that by varying the co-teaching models used, adjusting strate-
gies, and incorporating technology into routines, student learning and

knowledge is enhanced.

Figure2-6: A model for ceplanning Reprinted fromCo-planning for Ceteaching: TimeSaving
Routines Tat Work inInclusive Classroomigy Wilson 2016 p.608, Alexandria, VA: ASCD.
Copyright 2016 by ASCD.

FeimanNemser and Beasley (1997) seeptanning as an assisted performance, a form
of mentoring for novice teachers. They argue

Through joint planning, a mentor can model an approach to planning, make explicit her

thinking and decision making, share gifeal knowledge about students, subject matter

and teaching. By participating with the mentor in the activity of planning, a novice can

gradually construct a framework for planniag ( p. 110) .
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Their work shows that eplanning practice provided noviceachers with an opportunity beyond
observing a worikig model of planning but rationalizing instructional decisions and developing

their own ceplanning practice.

Table2-1: Components of eplanning episode

Table 6 1: Components of a Co-planning Episode

Segment Focus Kind of Talk
1 Sharing 1st impressions c

2 How to begin the unit D
3 Studying Up in the Air C

4 Summarizing key ideas D
5 Reading Storm on the Jetty C/D
6 Gathering up ideas D

7 Studying Boxes; how 1o use it C/D
8 Studying Number Art C

9 Designing culminating activity D
10 Clarifying roles R
1 Planning 1st lesson D/T
12 Blocking out unitfanthol. project o7

Notes: C = Exploring content D = Designing learning activities T = Coaching for teaching
R = Clarifying roles

Note. Reprinted fromMentoring as assisted performance: A case gflanning.Constructivist
teacher educatiorby FeimanNemser & Beasleyl997 p. 112. Washington, DC: The Falmer
PressCopyright 1997 byfaylor Francis Inc.

As they describe the structure ofplanning,they identified patterns of activities taking place in
co-planning episodes (See Tabld @ and how those components assisted nodieasning. The
authors broke the conversation between teachers into segments based on the focus and the
purpose of theidialogue and identified patterns, namely kind of talk. Lyr&i{) investigated
MTEsbco-planning practices by gathering data from planning sessions and interviewing the
members of the eplanning group. In her description of theglanning structure, Lych 017
defined three main types of activitigmtMTES performas members of COP: establishing goals,
determining instructional details, and brainstorming.

Similar tothe characterizatiowf co-planning activities byreimanNemser and Beasley
(1997)and Lynch 2017, in this study, | describe galanning activities in a different context. |
describe patterns of talk taking place in theptanning meetings. Studying patterns of talk COP
engage in their practice not only ena@eucatordo establisteffective ceplanning structures

but alsohelpsthemlearn more about MTE practice as they design methods courses.
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Chapter 3

Methods and Procedures

The purpose of the study isitovestigatehe work of MTEs in the context of gdanning
a methods courder mathematics PTs. The gmmof MTEs forms a COP since the groemgage
in a joint practice, in this study, gqdanning. Taking &£O0Pstandpoint and derived from studies
on MTEs practice, | test three different lenses to examine MTE wiarkwledgedGolesdéand
&ype of talkbl begin this chapter with a description of the design of the study and how it
informed data collection and analysis. Then, | explain the context of the study followed by the
methods for data collection and data analysis. | lcoiecwith a description of how | established

trustworthiness for this study.

Design of the Study

In order to documentknowledgeddolespanddype of talkdbl use existing models for
TEs® knowl edge, r oldpmctie.nndddite tapatyzepatentiall i t i es, an
opportunities for MTEs® pr of e-plannirgadcitesdevel op me
basing my analysis iaCOP perspective. My research questions are:

In the context of planning a secondary mathematics method course odgaminad
iterative Cycles of Enactment Instructiq@Elg(as descri bed bel ow in the
Appendix A),

1. What types dinowledgesurfaced and were used during theptanning sessions?

2. Whatypes of talldid the MTEs engage in during-gptanning sessions?

3. Whatrolesdid the MTEs adopt during eglanning sessions?

4. Inwhat ways are these three phenomena connected?
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| collect and analyze data from a single embedded case study with four patdicipathpresent
findings from this studyCase study is a methodology used in descriptive res€avemsson,
1984).A case study is defined aghe documentation of some particular phenomenon or set of
events, which has been assembled with the explicitin view of drawing theoretical
conclusions from @ (Stake, 1995, p. 6).
A case study approach allows me to address my research questions in this particular
context forthreereasons. First, a case stu@yms to delineate the nature of contemporary
phenomena through detailed investigation of a case or cases and within a specifio (6intext
2013 p. 18).Researching participants in theatural settingis an essential aspect of qualitative
studies. Creswelnd Creswel{2018)explain,ii s e gartitigants behave and act within their
context is a major characterissfagual i t ati ve approacho (p. 181) .
document evest rather than abstract concgpuithin real life situations (Yin, 2013 andthey
enablemeto observe, desibe, and document dimensiolBE practiceas it naturally occurs. In
my study, |l investigate aspects of MTEs®O6 profe
planning a methods cowdor preservice teachers (rdif context). As in all descriptive
approaches, case study enabled mietbi scover new meanings, describ
determine the frequency with which sDubekt hi ng o
1993.
Second, | use a case study becaumead the most powerful charadsdics ofthis
methaodis to illuminate relationships between constructs that are impossible to discern from large
scale correlational research (Stake, 1995; 2@1,3. A case study reveadssociations or
relationshipga mong sel ect ed v ar idadwledgeddype ohtalkbamddslesic as e MT
andanswers fiwhat o, Ahowo and A wh-gndeffecevalidaion.c h qu e
I am more interested i msthanhnevajpatiptioeefestieenessoof MTE s 6

success of their worlBecausecase studies are n@xperimental but observational designs
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requiring limited researcher manipulation (Y2913, | havelittle control over the occurrence of
events and attributes this studyAlthough conducting neexperimental studies may seem less
scientific, they pabautanattororconktiuat dnd gkreesate théoges i o n o
and hypotheses that are valuable even though they are not univers20d3dn,Thick
descriptionexplans a phenomenon in detail withits context (Geertz, 1973). It offers multiple
perspectives about a theme and makes the findiclgsr and moreealistic and (Creswell, 2018).
Thus, case studies6 descripti vemewdedcribex pl anator
characteristics of MTEs eplanning practice from multiple lenses in my study. Furthermore, a
case study approach enables me to discuss the behavior of a gkdlpsihstead of one
individual inthatgroup (Yin, 213).

Last, a case study wgather data from a wide variety of sourdasjuding
documentation, direct & participant observation, interviews, archives, and artifact2Q¥8),
Instead of relying on one source of data, its findings rely on triangulation ofrdétes study, |
use multiple sources of data, including audind videerecordings and field notes, whialork
to reveala deeper meaning olie data (Patton, 2002andfacilitate the verification of myesults
(Creswell& Creswell 2018)

Yin (2013) details five crucial components for research design in a case study: a)
identifying the research question,fofmulatinga hypothesis, ¢) defining the case and
boundaries, d) connecting data and the initial hypothesis, €) interpreting the resuiésstiuncjy
I foll owed an approach si 2018 @ecommends ¥eledliigea s ugges
case thae i t (aepredidis similar results (a literal replication) or (b) produces contrasting
results but for predictable reasons (a theoreticdlieg at i on) 6 (p. 46) . I pr ec

structure of MTEs®6 professional knowl edge by r
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existing literature and empirical studies, which is a preferred strategy for case study analysis (Yin,
2013. Yin (2013 also advises defining a unit of analy8ithe casé that can answer the core
research questionStake (1995) further clarifies this, adding that the she®ild be an object
(event, ation, or construct) that takgdace in a certain time and specificétion Here, | defined
the intrinsic caseasthedM TEs ® nat ure of work as they collabo
course for secondary mathematics preservice tegclidiish isbounded by the method course.
In the following sectionl first descibe the context of the study. Next, | describe data
resources. Then, | explain how | analyze the data. | conclude with a description of limitations of

the study and how | establish trustworthiness

Context of Study

Setting

This study took place ia collatorative secondary mathematics methods course
planning/enactment group that met on a weekly basis at a larg&tMiatic university during the
Fall 2013 and Spring 2014 semesters. The members of the group were three mathematics
education doctoral studerdaad an expert MTET he gr oupés joint -activity
design one of three secondary mathematics courses that PTs at this institution take in their
mathematics teacher preparation program. This particular methods course for teaching
mathematicstahe secondary level aimsitont r oduce and s ulpghleverageP Ts 6 | €
practices fomambitious mathematics teachiagd focuses particularly on eliciting student
thinking and posing purposeful questions (NCTM, 20T4ie participants of the sty adopéeda

pedagogies of practice approach (McDonald, Kazemi, & Kavanagh, 28@i8)orked

Sintrinsiccasea c as e st reskarchev tvamts ® undesstand a particular case (Stake, 1995, p.
437)
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collaboratively to design instructional activities to support PTs learning to.tEaei use a

Cycles of Enactment and Investigation (CEls; Lampert et al., Z¥B)ture for engaging PSTs

in learning to teach through the use of representations, approximations, and decompositions of
practice (Grossman et al., 20q9ee AppendixC). The group metveeklyto discuss and plan the
content, materials, and activitig® the course. During these regular meetings, indivitaalk
variousresponsibilities as they planned, evaluated, and revised the instructional activities. These
meetings weraudicrecorded through two consecutive semesi#ns group, which | definas

the community of practice in this study, consists of four MTEs, which | describe in the next

section (using pseudonyms for the participants).

Participants

Dr. Finn (F)is an experienced and awanihning mathematics teacher educator. She
taught high scbol mathematics for 11 years before completing her doctoral work in Curriculum
& Instruction with an emphasis in mathematics education. She was awarddl anFPrecember
2000 and has been a faculty member in mathematics education since that time.hdtiebgs
taught numerous methods courses for secondary mathematics education majors, Fall 2013
represented the first semester that she designed the course around pedagogies of practice
(McDonald, Kazemi, & Kavanagh, 2013). Her area of scholarship is¢eaducation; she
regularly publishes her scholarship in research journals, practitimatéie maticgournals, and
books. Dr Finnrecently completed a fivgear term as ceditor of the leading research journal in
teacher education.

In the semesters duag whichthis group did their work, Bruo@) was pursuing a Pb.
in mathematiceducation. He completed his degree in 2016. He earned a BS in Secondary

Education and a M.Ed. in Curriculum andtiruction. Prior to enrolling ithe doctoral program,
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Brucetaught mathemids at the secondary level for fiyears. In addition to his teaching
experience in high schodrucewas an instructor for the same mathematics methods course
prior to this st udy dvishhisuwgngthat BreFmadspteda s, and it
pedagogies of practice approach for the Fall 2013 offering of the courde. Bkiiceworked
actively in other research groups with different foci during his doctoral studies, his primary
research interest was in pservice mathematics teachetucation.

Dan(D), the third participant, was also a doctoral student in mathematics education. He
earned a BS in Secondary Education and a M.Ed. in Curriculum and Instruction prior to his
arrival in the PhD program, and taught multiple mathematics esumsa public high school for
11 years. He also complethis MA in mathematics concurrently with his Phin Curriculum
and Instruction/Mathematics Education. LIBauce,Dan also contributed to several research
groups during his doctoral program, wodkes an assistant editor for a leading mathematics
education research journal, and taught coursesfes e vi ce teachers. Danods
mainly focuses on the mathematical understaraddfigindergraduate and graduate students. Dan

completed hi®hD. in the Summerof 2016.

My Role asParticipant -researcher

I (Norah)am the fourth participant in this study andefine my role as a participant
researcher (Creswell Creswell 2018). Iwas a seconglear doctoral student in the same
programas B and DI earned a BS in secondary mathematics educatiardifferent university. |
earnedV.Ed. in mathematiceducationprior to arrivalin the program | taught mathematics at the
secondary leveDuring my doctoralprogram | taughta mathematicsnethods course for
elementary preservice teachers. My primary interest is in teacher education, specifically
educating preservice teachefsmathematicsl address participastesearcher biases in the

trustworthiness section at the end of this chapter.
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The data collection occurred in Fall 2013 and Spring 2014camponenbf a larger

research projectlesigned to address the broad question: What outcomes occur for PTs and MTES

when a mathematics methods course is designed from a pedagogies of practice peripective?

important to note that this group not only planned/designed and enacted the at@@themathods

courses across these two semesters, members of the group have also conducted a humber of

research studies from this project. As a result, my dissertation study draws from the data corpus

that was generated by the group in those semestadfiGydly, my studyfocuseson data that

was collected as the participants engaged in thglasming meetings. Below, | describe each

data source.

Table3-1: Datasources

sessions

Type 613 F 614 S
Course syllabus and a listinstructional activities | 1 document 1 document
with detailed description&See AppendixXC)
Audio recordings of group meetings 10 meetings 9 meetings
Meeting minutes and memos from planning 10 meetings 9 meetings

Course materials and artifacts including assignm
descriptions an®Ts work (See Appendix C)

Math tasks &Student solutions generated by MTE
for rehearsals problems, including their memos

(See AppendiD)

2 sets of solutions
for each problem

2 setsof solutions
for each problem

Audio-recordings of planning meetings The doctoral students and Biinn met weekly

or biweekly to design the curriculum for the course. These meetings typically last®d 60

minutes. Each of the meetings was audicorded | transcribed all the recordings.
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Planning meeting notesDuring each meeting, participants recorded main points of the
discussion on a Google word document and took notes about their analyses of the aativities
plan instructional activities for the following week.

Course materials and artifacts Two types of course materials and artifacts were used:
curricular documents including instructions for activities (icellective analysis reading
promptreactian questions, mamaticstasks, assignments, and Code Window; artifacts created
during and oudideof classroom activities, including coded instances, GeidioCoddimelines)

andcriteria for proof.

Data Analysis

As described in previous chaptensy goal was to provide a thick dedption of the ce
planning pactice of MTES using different perspectivéss qualitative research experts
recommengdl used a reursive and iterative process famalyzing data. Patton (2002) describes
inductivedasabyseibngspéatterns, themes, and cat
analysis as generating categories beforehand i
usel both inductive and deductive thinking in my analysis. dysedetermined coddsom
existing literature, identifiedxpected coddsased on existing literature and common sense
(Creswell& Creswell 2018). Then| workedinductively, looking for patterns, and categories,
organizing data inta meaningful unit of analysis. As | contindito develop patterns, | woekl
back and forth between codes and categories until | estattistomprehensive set of codes and
themes. Later switching into deductive lenses again,d eserging codes to go back to the data
andto seek more evidence fthemes (Creswe8 Creswell 2018).
Data analysis for this study occurred in five phases Bgure 3l) (Creswell&

Creswel] 2018). In this sectign explain those five stages déta analysis. First, | describe my
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procedure for identifying and orgaing relevant data sources for this study. Then, | report my

initial analysis to make sense of data and generate a structure for coding. Next, | explain my
procedure for coding data sources, variations in coding process, and products generated from this
stage of analysis. Next, | report the fourth stage, assembling categories, clustering codes, and

creating definitions for patterns. | conclude with my fifth stage, which intergega.

Phase 1| Reviewing, organizing and preparing data for analysis

Phase€ | Summarizing data and planning for coding

Phase 3| Coding data, usingredetermined & expected codes and generating
additional codes

Phase 4| Assembling data & writing descriptions for categories

Phase 5| Looking for patterns, Interpreting data,g&nerating statements

Figure3-1: Data analysis phases in the study

Phasel: Review and Prepare

First | organized and prepared data for analysis. | reviewed the data soulcasanged
data into different sources of information. The course syllabus and course agenda informed data
sdlection. | identified the segments in the group meeting argiordings thatverededicatedo
planning the course activities and transcribed all thos@gasct

Phase 2: PreAnalysis

To createa general impressiaof thedata, | summarized the focus and the content of
each meeting ia table | documentedhe activities taking placand questions being addressed
andbrokeeach meeting into segments basedhenprimary focus of the conversatidriollowed
a chronological order in analyzing the-planning meetingsThis stage helped me to plan a

structure for coding data.
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Phase 3:Coding data

| started coding with the transcript. | marked data segmeiite iword documenadded
commentsandwrotea word or phrase that represesithe category in the margin (Rossman &
Rallis, 202). For each construct (i,&knowledge, type of talk, and roles) | usedifferent
strategy for coding.
Data Analysis for Type of Talk (Ceplanning structure)

| used Type of Talk model to describe the structure and activitiespfaooing. My
analytical strategyasto break the conversation during each meeting into segments based on the
focus and the purpose of the dialogunel look for patterns in the structure of the epiq&ie
Table 32). | used a similar strategy EeimanNemserandBeasley(1997)in the analysisl used
predetermined codder thetype of talk introduced in the literature on-planning:designing
learning activity (FeimanNemser & Beasley, 199,7determining instructional detafléLynch,
2017, and content & assigningsponsibilities (Friend, 2014)also generated additional
categories in my analysis based on the emerging talk patseisisa discussing curricular

materials and analysis of Fdllearning.

Table3-2: Examples of type oftalk from Co-planning F2
Event: Type of Talk
Planning the ollective analysisiodefor theCEl - preparingmaterials
Coll ectivespmpantiael ysi s of F©O Establishing goals &
-What is hegoal of theactivity (both for the research and instructional Determining
purposes) Instructional details
-Instructions for collective analysis.@.,demonstréing coding,forming
studentgroupy
Preparing contenhaterial €.g.,representation of practice amalyze) fothe Preparing&
class Discussed; discussing curricula
-How to code on Studiotiie(i.e., codes tdoeusal A.A.T. & other) material
-Selecting sgmentsf the representation of practif@ coding
(the groudistened excerpts Bhose fo students to analyze frompractice)

‘“starting with fApieces of ideasod and creati-ng actiyv

Nemser & Beasley, 1997, p. 116)
Sdi scussing Ahow the activity would play out in

t

he
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Data Analysis for Professional Knowledge

Tocharacterize MTEsO®O professional knowl edge,
C h a u vioedelb I$oded the transcripts of audio recordings and written documents based on
Chauvot 6s knowl e-MTEeSMK-MTEe QXaMTE, ansl CKMAE dhd other
expected coddsased on existing literature (Cresw&lCreswell 2018) such as Research
Knowedge for MTEs. I used an airdidateprofessioral code as
knowl edge that has not been captured in Chauvo
2013), described above, | used descriptive cddiviges, Hubarman, & Salan, 2013) to identify
subcategories of knowledge domains that emerge when designing and teaching the course. In the
processl revised my codes multiple times. | also noted what type of knowledge contributes
producing groupeifications such as coursmaterials, artifacts, and discourgeaddition to
which member brought that knowledge to the surf&wene of the knowledge for MTE has been
coded twice based on the conteatgldepending on the audience: araglingis in the context of
designing andmacting a course for PTs; the otlsedingis in the context of teaching doctoral
students. For instance, theokersof the COP introduce new constructs to the grsuph as
advancing questionsyhich counts as SMK in the etext of course teachinghis also shows the
broker 6s experti,hascodadas @Keln another esample; as the wterain
MTE shares her knowledge of the role of instructors in engaging Rfis analysis of student
generated matmaticalargument, she mentors do@l students to focus on monitoring BTs
ideas rather than intervening to change their conceptibproof.

First, | createdables with data segmengssummary of data, codes, potential subcodes
and contributorgor each meetingSeeTable 33). | dustered and combined similaodes to have

fewer categories (Creswdl Creswel| 2018) (Table 31). | also combined relevant research and

% type of open coding: assignitapels to data that describes it in short phrases
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CX Knowledge under CK.

Table3-3. Example analysis table of a planning meeting with clustered codes

131003 | Event:Cr eat i ng st ud e ndhsafsal2sLergth:t66 Mimutes f or R
Meeting | Knowledge | Type Details Member
F7 PCK PTslearningto If solutionscouldcreate opportunitie®r PTsto BD
teach & practice AA.T. & Predictiors for what A.A.T. PTs
instruction would ask &How to create opportunities for PTs to
ask AA.T. in the inductiorproof
F7 SMK Pedagogy Examples of assessing 4g8B
Constructs
F7 CK Tasks The matlematicalg oal of t he tas|B
F7 PCK PT9understanding Knowledge of PT&conception of proofe.g.,PTsdo | D
of math notpay attentiorio defining variables atheywrite
proof9
F7 PCK PT9understanding PTOpossiblestruggle: They might struggle D
of math understanding studemtdolutions ifthey aretoo
obscure
F7 SMK Studentémath Studens difficulties; wherestudentamight get stuck | D
understanding in writing proofs
F7 SMK Math Knowledge aboutathrepresentatiothatcan be N
used inwriting proofs
F7 PCK PT9understanding What representations students are likely to use in | D
of math calculus

Data Analysis for Roles

To characterize theoles MTESs toolas they collaboratively planned the course, | looked
for patterns of actions and responsibilities of group membeosled theranscripts of audio
recordingausingexpected coddsased on existing literature (Cresw&ICreswell 2018) Three
of the expected categories are derived from COP framework; expert, novice, and broker (Wenger,
1999). Some codes are based on common kngelaout social group structures, such as
leader. The rest of the codes emerged from data through the processes of inductive analysis based
upon repeated actions of group members, such as constructive critic and analyzer. Then, | created
tables for each neding that include possible roles and evidence that supports each role (See

Table 34)
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Table3-4. Roles of MTEsduringco-planningF9 (Peer teaching plannihg

D as OBSERVER Shares

ObservationgboutPTs perceptios of mattematicstask$and theipurposs
Observations about PTsd6 understa
Obsevations about P§ perception®f proof (e.g.proving is not a math

contenj
D as Shares;
CONSTRUCTIVE Concerns about tharucture of theehearsalg¢e.g., the timgiven to PTs for
CRITIC the rehearsals is not realistic
Concerns about theelectedasks; they arenot being problematienoughfor
PTs
Fas EXPERT TE: Knows learning goals of instructional activiie

Makes finalrevisionsin the learning activitiebased omeflections

Expert in instructionamodels knowswhatmodelworks bet for the purpose
instructional activity i e. launchexploresummarizg

Expertin seondarymathematicsextbooks assists the group selecting
appropriateasksfor PTs

(i.e., Thecognitive demanaf the tasksn CMP & CORE+textbooks&

ta s kagpfopriataessfor thepeer teachingctivity

FasLEADER Assigns responsibilitie® the grougdor preparing materialgi.e., assigns to
find reasoningasks forthe rehearsals)

Phase 4: AssemblingCodedData

In this phase, |ssembld the data that belongs to the same categbtsansferred data
from each ceplanning session based on categories. Next, | wrote a description for each category
andcreatel abbreviations for codg$ee Appendix E)As a result, | generadea list of categories

for knowledge, roles, and type of talk

Phase 5 nterpretation of Data

At this stage, | sought patterns and explanations. | taught what | could say about this data
and howthose statements could be supported either fimmature or theoryl transferred data
tables to Excel and searched for patterns, (i.e. created frequency tables (See-BigRettGn
(2002) describes interpretation as fiattaching

findings, offering explanations, drawing conclusions, extrapolating lessons, making inferences,
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not only to revise my definitions for emerging categories but also to make sense of and rationalize

i der

ing

the relations between them.

meani

ngs,
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a 48&D) Lookiny éor patiersiseenabledpne s i n g

1

23
24
25
26
27
28

A B c D
meet knowledge  |type ¥ | details ¥ | person
F1 PCK PTs understanding of math Knowing PTs experiences in learning math F
F1 SMK Students math understanding Strands of math proficiencies N
F1 PCK-M instruction Strategies: how to give feedback to PTs F
- PCK Instruction Debriefing solutions for ;ta]Fcasc -Analyzing .st:urc ase using math proficiency F
framework-Sketches from history of math & intro to the history assignment
- PCKM instruction How to communicate the goal of an.assignmcnl: share experiences as TEs how F
history of math supports math teaching

F1 CK Materials Knowledge of course readings (assessing & advancing) F
F1 CK Resources Knowledge of equipment available and whom to ask for F
F1 CK Tesources Facilities around/rooms to use for analysis F
F1 CK Tesources knowing whom to consult for tech support B
F1 CK Tools knowledge about using studiocode to analyze practice B
F1 CK Tools knowledge of tools to teach the content: how to analyze practice using studiocode  |B
Fl CK Tools Use flash drive: Loading and sharing studiocode files B
F1 RE-M Research what data to collect and how F
F1 CK Resources & Tools Tools to use and whom to ask for support: Laptops with studio codes, speakers BF
F CK tools Instructions for video analysis activity B

) . CK tools Software: studiocode —creating code window and coding B
2 CK tools Efficient way to set up studiocode coding customs B
F2 CK tools Writing instructions for the coding activityv: How to code B
F2 CK tools Knowledge of o unit analysis in studiocode B
F2 CK (ioals & Desipn Knowledge of the purpose of the coding activity FB
F CK-M Tools Knowledge about different analysis tools, nvivo F
F2 CK Materials Artifacts: How to use coded instances later in the course F
F2 CK tools Knowledge of editing instances in studiocode N
F2 CK tools Identifying a problem with the curricular material: Studiocode instances are not saved|B
F1 CK tools Knowledge of studiocode: setting up hot keys B

Figure3-2. Knowledgeanalysisassemble on Excel.

Sharing Findings

The final part of the case study is the reporting of#selts and findings. To report the

case lusal the linearanalytic approach (Yin, 20B), which starts with introducing the problem

and reviewing relevant literature, proceeds with the methods uskttha findings from the

analysis, and ends with the conclusions and implications from the findihgdnal product of

this study consist of threma i n

parts: a concept

ma p

or

(0]

MTEs 6
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designing and teaching a method course, a list and descriptiole®MTESs take as they plan

collaboratively, andype of talk that describes the structure of MTE$tamning practice.

Trustwor thiness & Credibility

Two major categories of problems could emerge in this study due to: a) potential
researcher bias and b) general concerns about the rigor of the research. In thisl sisstovitne
my role and explain howdddresedthese issues.

| wasa participantobservelin this study meaning that as the researcher | vimgolved
in the culture and the practices of the participants to some degree (Collins,2043).
participantobserver, my observation role was secondary to my participantCreswell&
Creswel| 2018).Although observations can be both dirantiparticipantlevel in a case study
(Yin, 2013), the level of involvement in the context correlates to the quality of the data being
collected (Kawulich, Garner, & Wagner, 2009).ilgpa member of the communigiowed me to
understand the events in the context more cl ea
in describing the context, this raises concerns regarding the objectivity of the study and researcher
bias (Denzn & Lincoln, 2005 Yin, 2013).

My interest in studying the galanningof MTEs started afteébeinga part of the COP.
The ceplanning meetings were recorded as a paattfger studydesigned to investigate the
development and implementation of a se@gdnathematics methods course grounded in
iterative cycles of enactment and investigation. For my dissertation $inggstigated the co
planning meetings and materials that were already gathered. Being a partimipaiot a
researchegyet), in the ceplanningminimizedthe researcher bias in the data collection process.

During the analysis procesme technique | used to addrélse researcher biassue was
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reflexivity.” | wrote memos about my experiences in the study aecordedand rélectedupon
my thoughts, decisionand actions during thesearch procegMarshall & Rossman, 2006
(See Appendix E)Reflexivity not only enabled me tmake my decisions visible to mys&lfo
consider how mgexperiences and relationshipith the parttipants influencemy interpretation
(Marshall & Rosmann, 2008) but alsato make these decisions visilitethe audience and
distinguish evidence from interpretation (Y2Q13.
Despite precautions, | accept thanight haveminimized the researcher bidmit not
removed it completelyHowever asMehra(2002) pointsout e gar dl ess of researc
with participants, researcher bias isia@vitable aspect of research:
The researcher can't separate himself or herself from phegeople he or she is
studying; it is in the interaction between the researcher and researched that the knowledge
is created. So the researcher bias enters into the picture even if the researcher tries to stay
out of it. (p. 1).
In addition to the coneas regarding participanbbserver bias, there exigher potential
limitations onthe trustworthiness and credibilibf the research
| establiskedthe trustworthiness of the findings by triangulatidgta,which means that
lookedat the relationsipis, overlapsand dscrepanciefetween different data typ€gin, 2013.
Evidence analyzed from one set ofajatuch as audio recordinggaschecked usingneeting
notes(Bogdan& Biklen, 2006). Comparing multiple sourcaowedme to display multiple

realities of the context simultaneougenzin & Lincoln, 2005).

‘"Airesearchers reflect about how their role in the s
experiences hold potential for shaping their interpretation such as the themes they advance and meaning
they ascribe to the data (Creswell & Creswell, 2018, p. 182)
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Chapter 4

Types of Talk in Co-planning

In this chapter, | discuss the structure ofpt@nning meetings. | categorize planning
activities into ten groups based on the kind of gatkund whichthe conversationenters
Although the group addressed various topics, they engaged in ten general typethaf talk
formed a routine for the eplanning meetingsdiscussing curdular materials, determining
instructional details, analyzing Pdlearning, reflecting on practice, evaluating & revising
activities, designing learning activities, discussing goals, organizing, assigning responsibilities,
and discussing course contene€STable 41). While the first fivetypes of talkdominated the
conversation, the other five took place less frequently and were mostly nested in the first five. In
this section, | first describe the types of talk categories. Next, | explain the relgiibesieen
types of talk and MTEsprofessional development. Findings suggestéhagging in different
types of talk provide opportunities for MTE knowledge development (Bleiler, 2012) (See Figure
4-1).The types of tal k pr onicipatiendnthe cgdanming.ct ur e f or
Furthermoreco-planning offeednatural opportunities for collaboration and reflection, which are

described as core experiences for MTEsgssional growth (Krainer, 2008).

Categoriesof Types of Talk
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MTEs engaged in ten types of talk during theptanning meetingsut their talk

predominantly fell under five typeanalyzing of H's learning discussing curricular materiajs
determining instructionatietails reflecting on practiceandevaluating and revising activities
Although the sequence of the talk categories varied, they established a structuneldonaug.
Below, | describe the nature of each type of thikemergedas the COP engageddo-

planning.

Table4-1. Co-planningtypes oftalk

Types of Talk

Description

Discussing Curricular
Materials (DCM)

Discussing resources & course content
Creating, selecting, preparingndevaluating curricular materials

Analyzing PTs Learning
(APTsL)

i) Sharing observations & analysis & noticgwpout PTélearning,
understandingandperformance in the courslkdthin classand in
theassignments)

i) DiscussingPTslearningin generaltheir experiences,
perceptions, knowledgandstruggles

Reflecting on practice
(RoP)

Analyzing teaching and reflecting on practice

Determining
instructional details
(DID)

Determining the structurir theinstructional activities and
planning the details dheenactment

Evaluating & Revising
Activities (ERA)

Evaluatingthe course activities & materials
Suggesting revisions and mogifg course activities

Discussing Goals (DG)

Setting/revisiting/revisinghe learning goals of the course,
assignmentsand instructional activities

Designing Learning
Activities (DLA)

Designing additional learning activities based on analysis of PT
learning and reflections on practice

Discussing Content (DC|

Discussing the mathematical & pedagogmalirsecontent

Assigning (A)

Listing things to dandassigning/clarifying responsibilities

Organizing (O)

Writing & presenting meetingagendan d me ets ngs §
Organizing the structuref meetingandsummarizing meeting
decisions

and

Analysis of PT9L earning

The first predominant focus of the conversation ifpaoning was sharingbservations

anal ysi s

of PTso6 | earni both in

ng

t

he

cour
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place at the begimmg of each meeting and also throughout the session. Meetings often began

with Finn inviting MTEs to share their observa
during instructional activities. MTEse,shared t
themesand i ssues they noticed in PTs6 small group
This type of talk included but was not | imited

of teachersdé questions, vPisésatanblbgesst owaPds
of mathematical concepts, and PTso6 disposition
These types of talk most often started with fltrahd observations from the course but were then
enriched with researdbasedck nowl edge and MTEs® previous exper
t wo example of episodes after PTs analyzed Fin
members of the MTE group to share their exper.i
of practice.
Finn: So what do you have to say about what you experienced this week?
Norah | heard this comment. | realized that the assessing and advancing questions are
highly tied to the context. So having one person who was present Wwiren F
posed the a®ssing or advancing question in the grbalped the group identify
which onewaswhat. They gave more in depth thought what was happening in
the context.
Dan | heard a very similar comment in the group that | was obggrizor them the
effect of thequestion is part of what they were using to determine what type of
question. Not just their perception of what the instructor purpose was but what
actually happened. That sounds to me what you were desdqi@t®gdlaming
F3)
In this excerpt, MTEs sharethat they had noticed about PTs understanding of A.A.T., which
was highly tied to the context. Two members noticed that PTs determined type of teacher
guestion as A.A.T. based not on the intention of the instruotitithe consequences of the
gquestio® theywer e most attuned to how the question in
Similarly, in the following meeti nAnygereiann open

impressions you would like to talk aboat? T h i s inifiates & tiscussioof reflections on

PTsd understandings and i mplementation of A.A.
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Dan | was hearing a lot of questions: assessing and some advancing. It seems to be
oriented to not telling to the students so the example | was thinking of was
Ranold It wasduring the first half, when&was acting like having difficulties

and whoever was working withthataski d oes t hi s equation yol
is it correct Thé xedponsbewasai iwhat coul
correct?0 shemesaryg fibht.bel recognize hc
teacher approaching and telling to stud:e
0,soyouneedtofindawaytofixdt It i s just a slight shi
it caught my attention andstarted noticing it in other people as well. {Co

planning F5)

Here, Damoticedthat teacher questions started to shapé® pEstices. Rather than
pointingout student mistakes directly, PTs tended to prompt students to figure out their own
mistakes and think about ways to correct their errors. The group found this interesting due to their
knowledge about PB®verall experiences with instructional models. Thgyeed thaa majority
of PTs had seen mostly direct instruction rather than indpased models.

Discussing Curricular Materials

Another primary type of talk emerged during the planning meetings thatimeeel to
prepare curricular materials for the ceel During these conversations, the group created,
discussed, and revised course artifacts. The MTE group talked about PT assignments and
readings, selected mathematical tasks and activities for PTs, created student solutions for
rehearsals, and discusgedources and tools available for the course activities. The group also
talked about and prepared materials for assignments and assessments, including the assigned
readings and prompting questioasdassessment instruments. They also discussed theféwcus
each assignment and assessment. As they create curricular materials, the group revisited the
learning goals of instructional activities.

Two other main topics related to materials were: Creating representations of practices for
PTs to analyze and gparing written instructions to gle PTs as they analyze representations of
practices. The group decided what the PTs would need to code, what codes they should have in

the CodeWindow, and what portions of video PTs should focus on. For instance, mnajioepa
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for the 1st collective analysis of a Staircase problem, the COP selected episodes where Finn used
A.A.T. and created four codes for A.A.T. and Others (See FigljePhe group generated

written instructions to hand PTs for collective analysis,civldisked PTs to codel® minute of
Finnds practice an d2).0VakEsasked PT toTvrite tlefeestionfhieygyur e 4
heard and determine tipairpose of the question and t hen analyze how it
thinking in the practice. Below immaexample where the group watched and selected episodes

from a representation of practice for PTs to analyze and worked on writing instructions for PTs to

code representation of practice on StudioCode.

e 0 0 Code window

soh OO0 A NI D 229 & Qe
Capture Code Label Edt  Matrix Enter (TAB) Clear (ESC) Reset Button Keys Links
Default lead O

Went wWerm
@ Advancing .2 W

Figure4-1: Code Window fotthe collectiveanalysisactivity (codes AssessingAdvancing
Telling, andOther.
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Read the Case of Edi t h Telag Statemahiff\sskssingQeeatidns n
andAdvancing Questions.

One way Hiebert and Wearne (2003) described problemmatibematics s fist udent s
struggle with challenging problems if the
your previous reading of their chapter, our recent work in class, and your analysis of the Case
of Edith Hart, answer the faWing question:

What is the instructional purpose thelling statements, assessing questioramdadvancing
guestionsserve for a teacher whose goal is to allow mathematics to be problematic for studer
a. The instructional purpose télling statementsi s é

b. The instructional purpose asessing questions s é

c. The instructional purpose aflvancing questiond s é

Figure4-2: Instructions foranalyzinga representation of practice

Finn: So they are going to pause and talk to each other?

Dan: Inmost cases, | think they have to go back to the point they think they heard an
assessing question. So it might make sense just to say roughly get to the middle
of the where that happened and then click to code it. Because the code should
capture that, buf they wait until to the end. They might be ready at the end for
the statement to code.

Finn: How do we instruct them to when to click the button?

Bruce: | was going to instruct them along the lines of similar instruction. Essentially |
was going to havethem listen to telling statements, assessing questions, and after
hearing that pause move the slider back and forth and move to the middle of the
statement, move to the beginning, and move to the end, and hit it.

Finn: So, listen to it, pause, decide whas, go back to the middle of it, and hit the right
code. Is that what we want to tell them? | am asking authentic questions. | have
never coded using these. (Blanning F2)

Determining I nstructional Details

Another dominant type of talk was determining instructional details for learning
activities. Thesediscussion included focus, structure, timeframe, launching, forming groups,
arranging settinganddiscussing tools to be used in activitiesod¥of the ime was devoted to
planningthe details of rehearsals and joint analysis of representations of practice. The group
talked about the scenario for the rehearsal, the length of each releaisaknecessary and

available rooms and equipment for the atyivAlso, the COP discussed how to spthe
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rehearsal, such as forming student and feedback groups, presenting studeahetarigeting
chosen pedagogical ided$e conversation also addressedabions of TEs in rehearsalad
consideredow to ceate a realistic studetgacher conversatiandyet more opportunities for
PTs to practice A.A.TThe MTEs discussed théEsdrolesin rehearsa, includng how much to
say/explain as a student, how to respond t@dBdsestionsandwhat to attend tsoas to best
support PT8learning.These meetings also plannesty detailed descriptiaof the setting. For
instance, the group discussed where PTs and students would stand or the peterring
student solutions.

In oneepisodeMTES brainstormed sequence of student solutions to be displayed in
rehearsals. The group decided that each TE would share one of the three solutions to the same
task in varying order.

Norah My question would b&hetherthose groups plan together for each question, are
you proposing that one student show all 3 responses to the same question?

Finn: Yes.

Dan We could do that. We are not sure it is necessary. Let studeRtsCAvork
together to plan together. For question 1. Student A does the first rehearsal then 6
reharsals later B gets up and C after 6 rehearsals.

Finn: Ahh.

Dan: They do not have to go in a row

Finn: | agree with that but it would be nice to get it in order the questions in order content

wise.

Dan: Then it would be wise to switch the studeetausene student representing 3
different ways of thinking is challenging and might cause audience to think that
is one per soplawngSA2) nki ng. (Co

Bothinstructos of the course started the conversation by listing his/her initial plans and
inviting the other members to answer specific questions about the instructions, followed up by the
group brainstorming ideas.

Dan: On Tuesday. Debrief with them about where they are in the process of preparing for
this. Deal with some logistics, such as how are getting out there, what time
are you supposed to be there? Remind them that ... No, I'm not even going to do
that. I'm not going to remind them about professional dress, because we already
had the conversation. Then if they need more time to work gpldheaing and
the after part, then I'm going to spend that time because the goal is they'd written
it. I'm not sure that all of them really could say what it would look like for that
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goal to be met, so that's where we need to dig on on Tuesday. There's th
time, to bring in a list of teaching actions and start trying to kick that back to the
list of principles that they started to develop a couple of weeks ago. There's
plenty to do on Tuesday, but it's not so much that we can't make 15 minutes for
youto come in, talk to them about those, and get them to ... Could we just do the
SRTEs at that same time? (@lanning SP7)

As they plannedheanalysis of practice, MTEs first talked about the learning goal of
collective analysis, how it was situated withhe CIE modelpnwhat PTs would focysandwhat
MTEs expecedPTs to learn from this experience. Next, we brainstormed the logistics for the
analysis activityresources and equipment needed and avajliaicleding labs with computers
that support StudCode.Also, we planned detailsf how PTs would analyze representations of
practice on StudioCod@cluding start and stop coding an instance using hotkeyimadit
instances, and addy memos to codes. Once the analygsivity wascomplete, the group
brainstormed how to disseminate videos, Code Windows and StudioCode timEfiegsieeded
to find platforms to sharkargesize of coding filesvith PTs. B u c exf@edise and knowledge
about analysis tools enabled the group to think about best possildeto engage PTs in the
collective analysis.

Analysisand Reflection on Practice

In addition to the analysis of PTs learning, the group engaged in analyzingwineir
practices as they ceplamed MTEs talked about what they diahd did not davell, what
challenges they faced, what they learned from this experience, and what they might repeat and
change in the future. One example of this type of talk was comparing the alignment between
course goals and instructor enactment. For instancetdesd dout theextentto whichhe
addressed the goals written in the syllabus and course description. He shared his experiences in
writing a syllabus and reflected on higcisionmaking

Dan Well, no. I think there are a couple that we're really not addiggs8s an example,

one of the first items was learning something about skills and concepts that are
important for secondary mathematics. We really don't address that very well.
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Dan | can now understand better why ... I'm just thinking about how to fthise
mathematically. While one instructor might have chosen a different set of goals
to emphasize than another, and then maybe wonder why those goals are no
longer going to be emphasized. Like if you really set that first one as a big part of
understandingkills and concepts, as an example, and suddenly somebody else is
emphasizing a different part of it, then it can seem a little surprising.

Dan They probably are because | copied and pasted it, but what I'm saying is, | haven't
been deliberate about payi attention to whether those goals are really framing
what I'm doing because | believe in what I'm doing, and that's, with me, always
been the problem with syllabus writing, is the syllabus outline is something that
is a bureaucratic document and whatdeen the classroom is not often driven
by this. It's not a statement of my beliefs as an instructor about what matters, it's
a statement of the stuff that I've been told | have to make surdCegjanning
SP6

The other focs of this type of talk washaringanalysof ot her MTEs® pract
provided feedback on t he iDansharedhistolsenatonseboatct me n
Finnds use of her voice. He noticed that the v
them inmovingtoward matkematicalgoak.

Dan Which is one of the things one group was arguing. That is started as assessing and

eventually become advancing. | was act ueé
had a little sharpton®@ When | wa s gréupssvhatlmwasrepringo t h e
was a tone of challenge. How do you know that isZkich to me sounded
like an advancing question, challenging students to explain. None of them came
up. It was about what was the question and what was the response nabaugll
how the question was aské@o-planningF3)

Evaluating & Revising Course Activities

Since this was a design study and a new approach implemented in a methods course, the
group continuously engaged in evaluating and revising course activities. They discussed the
implementation of instructional activities, what worked well, what did nat,veimat possible
modi fications could be made. This type of talk
learning or analysis of practice. The revisions addressed the structure, length, setting, tasks,
groups, equipment, or instructions used in thé @&del, particularly around the rehearsals.

For instance, seeing that three minutes was not enough for PTs to analyze student work

and pose teacher questions, the MTE group decided to change the scenario for the rehearsal and
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post student solutions tméght before the rehearsal (@tanning F6). In the following semester,
based on PTsb6 feedback, the group d-elaznhirped t o e
SP2). The group also talked about possibly revising the focus of each rehearsal bidmged on
knowledge about recent studies in the next iteration of the course. They considered implementing
two consecutive rehearsals, one focused on assessing questions and the other focusing on
advancing (Ceplanning 7). A couple of other suggestions conaatmehearsals, such as
changing the language for observation sheets to missed opportunities and successful, moments
while another revision for the rehearsals scrutinized the tasks used in the rehearsals. The group
noted that creating valid arguments was Ivig for PTs to practice A.A.T. and decided to select
tasks that relate to PTsd experiences in other
generalizations (Gplanning $3).

Based on the evaluation, MTEs discussed changing structures andtiosg tor
activities and assignments in the next iterations of the course. For instance, experiencing the
heavy content of the course and observing the
practice instead of peer teaching. Since they arehemhand receive immediate feedback, MTEs
decided to approach peer teaching as extended reheargalb(@ing F9, 82, & SP3).
Observing PTsdé | imited attention to student th
with student work. MTEs suggestedadyzing student thinking in other teaching episodes,
bringing real secondary students for one rehea
misconceptions and errors (@@anning$3 ) . Observing PTsod6 frustratioc
discussed breaking assigants (i.e., a madmaticshistory assignment) into parts (i.e. reading,
solving sketches, and reflection) and providing feedback along the wagld@aing $6).

In addition to these five major types of talk, the group engaged in five other less frequen
types.As MTEsdiscussed learning goalghey established goals for a new activity or made the

purpose of learning activities explicit to other MTEs. Members of the group did not always know
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the learning goals of the planned activities. The group disduse purpose of an activity and

how it serves in CEl, such as rehearsal or collective analysis. In addition to talking about specific
activities, they discussed the overall goals of the course and evaluated the match between learning
activities and theaurse goals. Based on the evaluations of IAs, MTEs sometimes made revisions
and narrowed the focus or decided to emphasizeormeore aspectd.his conversation was

embedded in mostly determining instructional details.

As MTEsassigned responsibilitiesthey discussed TEs roles and responsibilities in
teaching, how they could contribute to PTsb
instructional activity, and what work TEs needed to complete before the next meeting.
Organizing was whenhe group talked about the agenda for each and purpose for each meeting.
This type of talk also included debriefing meetings and group decisions. Although the CIE model
and course activities were mostly planned before the semester begandésidredadditional
learning activities to support PT learning based on performaneiections on practice, and
emerging concerns. As MTEs designed learning activities, they discussed what PTs needed to
practice more, how to engage them in that practice, tlwatieoncepts and skills, the theory that
should be embedded in the activity, and how the new activity fits the course structure.

The group alsdiscussedoth mathematical and pedagogicalrrse content.This type of talk
was primarily nested in discussicurricular materials. The group needed to revisit and review
the definition of decompositions of practices like assessing and advancing questions frequently,
in addition to revisiting and reviewing mathematical ideas such as representations and forms of
proofs.

In this study, | observed two significant relations between types of talk and MTEs
professional development, which | assert in the next section.
Assertion 1: Coplanning provided rich opportunities for MTEs to make their knowledge

knowable to othes.
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Aligning with the literature, my analysis found thatlaborative planning providetthe
opportunity forMTEsto engage in natural discussiangolving knowledge and expertise
necessary for teaching teachers, particularly PG&odchild, Fuglestad, &aworski, 2013; Roth
McDuffie & Mather, 2009. Collaborative planning created the environment for MTES to discuss
and make theiknowledge and wterstanding knowable to otheParticularly analysis of PT
learningandpracticeallowedmembers place to rka their PCK visible to other members of the
COP. The participants engaged in contemplation and rationalization of their gdatice
particular, instructors were pushed to be able to provide explicit justificatiotisefor
instructional decisiamn Theresults in this study show that analysis of PT learning and teaching
led toanincreased understanding of PTs, their neadd,theibehaviorsBelow, | discuss how

di fferent types of talk provided opportunities

MTEs
Knowledge

MTEs
professional
development

Types of Talk bECOMes

visible

Figure4-3: The relation between types of talk & MTa&gwofessional developmeit the
co-planning

Anaysis of PT@earning provided opportunities fdid TEsknowledgeand professional
development

Analysis of PT | earning enables MTEs to sh:

knowledge about PTs; this practice makes PCK visible for the group members and supports
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MTEs® understanding of PTs. This ongmi ng analy
provided opportunities for MTEs to develop better understandings of PT learning to monitor their
developmental progress regarding learning about teaching practices; particularly teacher

guestions.

The analysis was not o0 nhgagementduttlsofhgdis 6 per f or
dispositions toward engaging in particular activities. For instance, as PTs completed the collective
analysis using StudioCode, Finn asked COP memb
to the activity. Although members agikthat PTs were mostly nalemonstrative at showing
their interest in StudioCode analyses of their own rehearsals, they seemed to have different
opinions regarding their engagement in the activity

Finn: What are your impressions about their engagemigimtiivs and their interest in
this?
Dan: Engagement was there. They seem to be completely engaged with the task, kind of
willing to do it. Whether they are interestedtins a little different. Seems a
little bit like this was the task they are beirgkad to do, they have to doit. | am
not sure they got the sense they are doi
cool 60 t hey a-demonatiatveoin tatsensd. y n o n
Finn: Because they are studemight? They are not supposed to be interestedthat
they are learning.
Norah: It is obvious to see the difference when | compare their engagement with the
staircase task, how motivating and interesting it fsa®Ts They spend a lot of
time on this task. | do nahink it was due to the time speor the nature of the
task.
Bruce: | cannot really tell, agree with yoal But as far as the whole group, you saw
them hands are going up every single time. Seems like they wanted to get in to
the conversation at a couple of different locations-amning F5)
With these conversations, MTEs practiced analyzingdRBsk and different indicators
for PTs kearning. Sharing the analysis of Bperformance gave opportunities for exgMTE to
mentor doctoral studentsarticularly during the spring sexster when the primary instructor of
the course switched. For instance, MTiggicedthatPTshadlimited understanding of what

constitutes as a proof. PTs seemed to consider &matltalargument with mostly an algebraic

structure as a valid proof. Héag that observation, Finn suggested designing an instructional



81

activity to challenge PTBgerceptios about proofs. She proposed postponing rehearsals and
devoting more time to PBsinderstanding of what constitutes a proof so that PTs would be ready
for the rehearsal. She suggested showing PTs-algebraic valid proof, discussing why it is
accurateand revigng the criteria for proobased on the discussion.

Finn: So take them back to that one and say, this is a valid proof. It is a proof by
exhaustion. Now, does this have formulas in it? Does this use corollaries, does
this use, | mean you don't have time to, like in the CORP class, we would unpack
this and unpack it and unpack it. You need to now just confront the things that
are on their bt that don't make any difference.

Dan: Mmhmm (affirmative). Yeah, that works. Yeabh, I'll go back through what they said
was and was not and come up with some ways of pushing on that so that they
start to look a little differently at the role of formulasd theorems play.

Finn: And that you postpone rehearsals for a day and go back in and reschedule the ... |
just, don't rush into this, because they won't get what they need to without
unpacking this a little bit. | didn't realize it was quite that seri@@s-planning
SP2)

As MTEs shared their analyses of PTs learning, they also made assumptions about
underlying reasons behind PTsé thinking. Durin
observations abolRTHunderstandingjof percertdecimal relatbnshigs.

Dan The more complicated ... The one that's embedded in the case where they're
describing the faction percent and decimal areas for shaded regions, not where
they're trying to shade a region because we didn't get to that in class, I'm not sure
that that's even on their radar (@anningSP7)

Beyond practicinghe analysis oPT learning, these conversations helped MTEs to see

how to use those analyses as tools for their instruction. Finn continuously commented that
instructorsshould revise thiesson planandchange the schedule of activititksas s ed on PTs 6
progressHer suggestions emphasized the importance bE&itered learningndproviding
opportunities for PTs tquestiont hei r per cepti on instead of Atell
Finn mentored MTES to use their observation of Farning, performance, and engagement in

class as a pedagogical tool to support their instruction.

Finn: I am wondering if. Are we keeping notes/recording of these observations?
Dan Should we start keepirrecords of these observations?
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Finn: I think we could lecauseve could use that as a pedagogical tool. So Christy, seems
to making an argument of bila bila. Talk about that in your tables a little bit. Or
Nursen wondered if | had purposefully arrangieel groups? | did it totally
alphabetically. It just happened that they got good mix up. | am not sure if we
have a person from each staircase group
google doc that has observations on it. | might regularly look at@shtbethat
document. | think that could be nice collective things we might be noticing. (Co
planning F3)
In the meetings as seen above, the MTEs regularly analyzedeRiihing and thinking.
Based on their analyses and their prior experiences with PTIEsdIso made generalizations
about PTsd thinking. They enhiicaodlearsirgdandiviiat 6 exper
research says about PT6s percepti onssfearniagk per ti s
in the course and conversationomeoon PE B hi nki ng assisted MTEs i n ¢
performances and struggles and determining instruction to support their learning. The group
constantl y t al dmatdsexpeiiences andPhbws that woald irhpact their practice.
Forinstance,dr i ng meeting F7, as the group planned t
understanding of proofs: their understanding of what constitutes as a proof and where they might
struggle as they write proofs. Aekwithexhaudion gr oup
and pictorial proofs, and their familiarity with induction and algebraic proofs rooted in their
college matematicsc our ses. Similarly, in meeting SP4, tt}
mathematicalideas such as the quadraticrfmia, Cramer's rule, Series, and integrals. One MTE
shared research findings on PTsd struggles wit
connections between integral of variations ainddriared. These conversations again helped the
groupmembers n s el ecting tasks, anticipating PTsd ac
Discussions around PT learning also provided an opportunity for the veteran MTE to mentor

doctor al student s. For instance, reacBonsttdae gr oup

challenging but seemingly easy matmaticsproblem, Finn shared a common perception PTs
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hold about what secondary students can do. Tha
6th graders will struggle too. 0
Finn: One of the tmgs that typically comes out about fgervice and in service
teachers, when they are challenged mathematically by what they think is simple
mathematics. Lik@ercentand decimals and fractions, when they get challenged
conceptually one of theyproductsof that sometimes is, well if this is so hard for
me, there's no way a sixth grader could do it. Could think this way. You might
bring that upfiHow many of you are thinking, if | can't understand this how will
a sixth grader understand thisTo make thegoint and what we know from
research is when people learn the algorithm first, it is very hard for them to then
come back and build in the conceptual pie¢€s-planningSP5)
Discussing Curricular Materialprovided opportunities foMTEOknowledge angrofessional
development
Within each episode of preparing curricular materials, the group benefitted from the
multiple areas of expertise the members offer. These conversations invited the COP to share and
use their knowledge and experiens i n teaching and research. The
in secondary settings, as well as their SMK as MTEs, helped them to think about secondary
students and curricul&or instanceasthe group worked on generatiagthenticstudent
solutions numbetheory proof tasks (See Figure8¥, they benefitted from their knowledge about
secondary studentsOdo mat hemati cal understanding
solutions they discussed the following:
1 How secondary students wouhttempt to solveumber theory tasks; what
representations they might use; awvitht pictorial solutiog numerical solutins, and
algebraic solutions they miggenerate
T How secondary studentsd mat hemati cal t hi nki
misconceptions thegnight have, and the mathematical ideas they struggle with.

1 The mathematical experiences students engage in ffarade to 9 grade, and the

experiences their curriculum would address.
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1. The product of any two perfect squares is a perfect square.

2. The aum of any two positive consecutive odd numbers is divisible by 4.

3. The product of two positive even numbers is even.

4. The sum of any three positive consecutive odd numbers is divisible by 3.
5. The product of any three positive consecutive numbers is alwadtiple of 6.

6. For every counting number N (1, 2,

Figure4-4: The list of number theory statements fioe rehearsal planning

The group benefitted from its membersé math
algebra, generalizing, reasoning, and multiple representations in generating incomplete or
inaccurate proofs. While creating incomplete student solutions, the group memmbdesl to
consider what opportunities each solution provides PTs to implement teaching practices. In doing
s0, they benefitted from both their knowledge and experiences of PT learning and teacher
guestions literature. The MTEs discussed what an incompiétaccurate student solution
would look like so that it would be realistic and still would provide opportunities to implement
A.A.T. for PTs.

Discussing appropriate mathematical tasks for PTs opened conversations about not only
the nature and cogiie demands of tasks but also mathematical and social learning goals
targeted in those activities. For instance, as the MTEs selected tasks for peer teaching, they talked
about available resources to find tasks, such CLP, Core+ textbooks, and pragtitiomedr
articles (e.g., Calendar problemgiire Mathematics Teachgrin selecting the task, determining
the target learning was fundamental. The group had an ongoing conversation about the features of
the desired task in a particular instructional agtivoeing mathematically challenging and novel
for PTs or being most suitable to practice talk moves such as having multiple solution strategies.

In addition, the group discussed what opportunities tasks should offer for PTs to explore and use



85
pedagogicalools the course introduced. One suggestion was to investigate enmsitts
procedure PTs already knew (e.g., the quadratic formula) but had not explored in the conceptual
meaning. In deciding the tasks, the MTEs benefitted from their knowledge abdut PTs
experiences with magimaticsa | gor i t h ms. For instance, PTs | ear
rule in matrices but did not explore why they work.

The enactment and analysis of the rehearsal portion of the CEI model pushed the group to
seek out and use ntigle tools and equipment for presenting and recording rehearsals, and then
saving, disseminating, and analyzing recordings. The conversation included access to available
computers, rooms, labs outlets in the classrooms, external drives, recorders, ,camderas
dissemination platforms. The platform used for analysis of practice was StudioCode. The group
interacted with the program occasionally to learn how to use the program and how PTs should use
it in their analysis. During their engagement, the membecsissed and learned about functions
of StudioCode such as creating code windows with labels and timelines, coding instances and
adding memos, and stacking and comparing timelines. During this type of talk, Bruce's CK on
analysis tools became apparenthe group members. Below is an episode where the group
worked on producing curricular materials tbecollective analysis activity: a video, a Coding
Window, and instructions. Bruce insttad group members how to code on StudioCode.

Bruce: With the actuatudio | have created a movie. Audio from your practice. What

they would do is: we have each one of the laptop will have unique c@ddt is

the same code but this allows us to do when we come together as a whole group,
we can stack all the time lis@n each other, they have that individual

codenames, otherwise it just blinks together.

3 codes; telling assessing and advancing. We can call telling something else.

Finn: I think telling is just fine.

Bruce: 3 basic codes and Dan, have you used StadmGefore?

Dan: | have not. | think | will be learning as they [students] do.

Bruce: Ok. That will be fine. After getting the program, they will open up their code
window. | am on laptop 1, | will use codes 1. We will go to the file, we will go to
the newand we want to do is to create a timeline and

Finn: Will you write up these directions?

Bruce: | will [took a note]. So will choose class 1 for the timeline. That is the movie |
created.
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This is our time and it allows us to code. And what we do to begin the coding
process to press code on our code window

Finn: You have a video. It will show up here. If we do not have a video what will show

?

LI_;,Fr)ﬁce: I think it is going to be blank we ddumove anywhere on the audio

Dan: Is the audio already attached to the timeline?

Bruce: No it is not. Letds start coding, pr

because the volume is not turned on.-fflanning $2)

As the group continued digssing curricular materials, the members gained experience in
creating purposeful curricular materials for the course. This type of talk invited group members to
explain their pedagogical decisions and to make their rationalization apparent to the whple gr
For instance, as the COP planned the rehearsals, they developed observation sheets for PTs to fill
out as they watched their peers. The group identified the purpose of observation shgdéts as
keep PTs attentive toswulpepiortpedsdd umneaacihstmag,di a
guestions as they hear examples of A.A.T. and observe how they work out. Based on these goals,
the group decided what questions to pose and what language to use in the observation sheets (See
AppendixC).

During discussions on curricular materials, MTES encountered various resources to teach
PTs and engaged in designing and selecting curricular materials. Thus, it provided opportunities
for MTEs to develop CK and PCK.

Determining instructional detailgrovided opportunities for MTEs to develop professional
knowledge

As the group talked about the specifics of instructions, the conversation provided
opportunities for the veteran MTE to mentor doctoral students about teaching PTs. Across this
convers#ons, her PCK became visible to the members of the group. For instance, the group
sought matamaticgtasks that would facilitate PTs developing PCK but also would be appealing

for PTs. Finn suggested designing an activity where PTs could first develogptoal

understandings about a mathaticstopic and then generate an algorithm related to that topic.
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While doing so, she advised encouraging PTs to see how course constructs like procedural
fluency and conceptual understanding play out in ematiticstasks (Coplanning SP4). Another
mentoring opportunity emerged when the group planned a trip to a high school as the third
approximation of practice. Finn shared her experiences in organizing school visits and different
ways to integrate school visits to s@ppPT learning practice. By doing so, she informed the
MTEs about getting permission for recording kids in schoolsg@oning F5).
As MTEs discussed ways to support PTsdé anal
instructor would support BT kearningof reflective practices more by monitoring progress with
less instructional intervention. She suggested that MTEs should provide opportunities for PTs to
learn to interrogate their own teaching (@lanning F6). Finn explained how she used peer
feedback a a learning tool to support PTs practicing inquiry into teaching. As PTs filled out
rehearsal observation sheets and provided feedback to their peers about things that went well and
things they needed to work on, PTs not only gained experience in agadyt@aching episode
but also saw different examples of teacher questiongp(@ming $1). In another example,
MTEs were discussing PTs who were not ready for rehearsing proof tasks. They were seeking
ways to support PTsd usrdaes saapdoofy. oFi n'winast toen
progress, a TE should revise the lesson plans. Finn suggested generating a whole group
discussion and provided details for the activity: go back to class criteria for proof, show a non
algebraic valid proof, dcuss with the group why it is valid, and revise their criteria for valid
proof based on the discussion.
Finn: And that you postpone rehearsals for a day and go back in and reschedule the ... |
just, don't rush into this, ‘cause they won't get what tleey no without
unpacking this a little bit. | didn't realize it was quite that seriSogake them
back to that one and say, this is a vali
does this have formulas in it? Does this use corollaries, does thismsan you
don't have time to, like in the Corp class, we would unpack this and unpack it and

unpack it. You need to now just confront the things that are on their list that don't
make any difference.
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Dan Mm-hmm (affirmative). Yeah, that works. Yeah, gtb back through what they said
was and was not and come up with some ways of pushing on that so that they
start to look a little differently at the role of formulas and theorems play. (Co
planning SP2)

She provided a number of instructional suggestionseiaching PTs such,ag assign

independent work for making up a missed class meeting@uwming F6), b) model

implementing A.A.T. in your own practice (§danning $3), andc) engage PTs in creating

their own liss of teaching practices by analyzing a rich narrative casepl@uming $4). In

addition, Finn listed practical ideas based on her experiences in teaching methods courses such as
a) use the last 10 minute of class for getting SRTEs dongl@ming $6 & SP7), andb)

design an interesting activity for PTs during the scheduled final time. She also shared her
knowledge about the university and department policy regarding is¥lladds, signature

assignmerg and grading (Gelanning $6). For instance, Fmshared her experiences in

teaching a scripted coue dataanalysiscourse for secondary mathematics P3lse explained

how she negotiated with the department:

Finn: | got challenged about the way | was teaching it and the activities | was designing. |
had to go back to the course goals and highlight things andisdie
document s, I was gi ven,-planhingSR/) are t he cc¢

She mentored the doctoral students about how to negotiate their personal vision and the
i nst i wigion foraenchisg PTs.

These example excerpts show ttet different expertise of MTESs enabled the group to
consider multiple perspectives and to plan rich learning activities for PTs. In addition, these
conversations invited Finn to share her knowledge aadenher PCK visible to the members of
the group.

Assertion 2: Co-planning provided natural opportunities for MTEs to engage inreflecting

on practice.
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The collaboration led torichandthe pt h refl ecti on on practice
(2012) argument,foundcep| anni ng served as a fAcatalyst for
MTEs reflected on their own teaching, PTsd per
instructional activities. I n addition, they pr
Two instructors of the course reflected on their instructional decisions regularly. For
instance, as the first semester was about to end, Finn reflected on her focus as an instructor during
peer teaching activities. She was not pleased with her chibicefoocusi ng on PTsd8 ma
learning rather than their development of PCK in the previous semesters of the methods course.
Finn: | feel likel focus so much on what the audience is going to get this mathematically.
That | have not been focusing oretteaching and | think that is why | have not
been satisfied with what | had®ne so far with peer teaching (@@anning F9)
This realization madkerpurposefully chose moments to support PTs learning of
practice rather than their learningrofthematics. These reflections allowed novice MTEs to
access an i nsnaking process it additibreta rioticé therimportance of reflective
practice.
The other instructor of the course, Dan, critically reflected on his practice as well. His
reflections were more activity specific andnsideredhowthoseexperiences shaped his
instruction. He found himself doing a limited job in coaching PTs during their rehearsals (Co
planning S3). He talked about how his learning from coaching the rehearddlimfluencehis
upcoming pedagogical decisions.
Dan: | am thinking one of the things | learn from here is if | am doing another rehearsal, |
might tell them what math goal is. This is the goal and you design your questions
toward t hat ét owamgettirg Areargumsent haseg onatle criteria
that developed. It is clear that their enactment goal is getting symbolic expression
argument. (Ceplanning F8)
Dan found himself enacting teacher moves that were not dedicahke nathematics

educatiorexperts. He realized his tendency to make tasks easier for PTs when they felt frustrated

working on a matématicsproblem. For instance, as PTs were challenged by a task that asked
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them to creata mathematical model to explain the relationship betweemdésiand
percentages, Dan shared his desire to make the task less problematic

Dart Not only for them, but as they started to get more frustrated, | started wanting to

make it easier. Had to try to let them kndithis is okay, this is we mean by a

lot of mathematics can be problematic. It's all right to be frustrated, without

saying here's how to dodt(Co-planning $6)

Initially, he was not expecting PTs would struggle in making sense of percentage
and decimal converon.But, as he worked on the mathaticstask, he realizethatseeing the
connection between decimals and percentage on a particular model is not an easy task and
requires some time.

Dan: Honestly, Bruce warned me about it and | looked at it and filedtin't understand

what it is thaBruce thinks is going to be so hard about ti$en | started

reading through the case and Randy ddidiant them to not just convert

between these but to understand whyhought,iwhat would it mean to

actually understand what a percent is throtggh context and how to compute it

without0. | sat in here before class for 20 minutes finally realizing that this was
going to be difficult. Finally realizing that we weren't going to get through both
sets of tasks in one class period. {@@anning $6)

The members also provided feedback on the i
PTsdé collective analysis of Finnbés representat
from the activity.The group shared their observations abouttheinst t or 6 s use of her
its impact on studentsd responses. As Finn ref
Finnds wuse of \pashedsadentdo mevetavardthe mathenaticaigeal

The group alsdiscussed what challengiey facedas they ceplamedthe courseThe
challenges varied from the cognitive demand of teaching to the vague course goals. For instance,
asMTEs planned actingsfistudenté dur i ng the rehearsals, they t
difficulties of the ask:

Dan This is going to be difficult for us.

Bruce | think this is going to be difficult and | think what we are planning will probably

go out the door ing minutes. | think that will just hold throught to..yuest need
to react what they are saying. | think that will be the big thing-flaaningF4)
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After the first semester, the COP discussed the content that needed to be covered in the
course. Finn found that theisking content was a lot to capture ire@emester and decided to

focus on fewer ideas.

Finn: | think we don't have time to do it alCause we missed some pretty big chunks of
content last semester. Well, | mean just the principles and trying to get, you
know, focusing on teaching moves angrg to get it pulled together a little
better. (CeplanningSP2)

Similarly, Dan found the work demand required for teaching this course very high. He
noticed that the heavy content limited opportunities for PTs to generate examples of A.A.T. as
well asto make connections between other constructs taught in the courseotedii Ther e ' s
no time to really go back and | ogauningd®3).any det a

Another challenge was the limited literature on teaching practicésyut this,PTs did
not have enough opportunities to learn about different decompositions of practice. The group was
able to benefit from the literature around teacher questions. However, to communicate other
decomposition of teaching practices, the groupddetthey needed a broader repertoire of

resources and tools.

Dan:We're still in the process of trying to settle. But | don't ... Okay so Gatz said all
we've been doing so far is that these readings really help them to build a
framework that allows thenotmake sense of this idea of teacher talking, or
make sense of the types of future questions, not by generating their own
typology, but by giving them one somebody else has created. But then if | were
to shift to teaching practices teaching roles, wouldaloe other focus, | don't
believe | have a sense of what that framework would look like, in a way that
would allow me to communicatéCo-planning $4)

As seen in the excerpt, the group found it challenging to have limited resources and tools on

decompsitions of practice in the field of mathematics education

Chapter Summary
In this chapter, | described ten types of talk the COP engaged in as thieyredthe

courseFive types of talk occurred consistently and frequently across two semesters: discussing
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curricular materials, determining instructional details, analyzing PT learning, reflecting on
practice, and evaluatirmndrevising activities. After discussing thosedtypes oftalk, |

explained the contribution of types of talk to MTE professional development. Results show that
the types of tal mainly discussing curricular materials, determining instructional degants,
analyzing PTs learnirdg provided opportuni@is for MTES to develofknowledge. In addition, the
results show that eplanning enabled MTES to engage in collaboration and reflection practices
naturally, whichcan help tsupport their professional developmehiconclusion | return to in

the discussio chapter ishat compared to th&knowledgé&anddolesbframework,&ypes of tall

provided a more detailed description of MBsrk in coplanning practice.
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Chapter 5

MTEs 6 Rolpasiing n Co

In this chapter, Hescribe sixdifferent rolesMTEs took within the COPleader,
organizer, criticinquirer, expert (and broker), analyzemdnovice(See Table 8), anddiscuss
howthosed f f er ent r ol e s ceptanningpiadiices amaisuppatedNhEiE s 6
professional knowledge
Assertion 1: The complex work of MTEs could be less demanding and more efficient with
MTEs taking on different roles in collaborations that contribute to their practice.

Planning and designing a methods course is ffatedwork and demands multiple
roles. In his study, individuals taking different responsibilities not only reduced the complexity
of the work but also enabled opportunities to enhance the practice. In a collaborative setting,
membergook on multiple rolesand responsibilitiesver the semestedowever, MTES presented
some of the roles more dominantly based on ihdividual expertise, experiences, and
competencéWenger, 2009)Each rolehatemerged in the eplanning meengs advanced the
COPO6 s pTalkang differers roles enabdl each mmber to contribute ttheco-planning
practie in multiple ways. Wenger (2009) contends that development of collaborative engagement
requi r es ldat makes engageynent ii practice possible and productisenisch a
matter of diversity asitismat t er of h o m@bile exgeitsing rokdrdpaught7 5 ) .
their expertise, skills, and knowledge to inform the practiggcs-inquirers extended ideas,
offered alternative waysind made theéhought process visible;analyzes evaluated the
instruction and contributed to revisig@sd leaders and organizers made decisions to maintain
the work progress. In the next section, | describe these rolatismugshow the work of each

role ownercontributel to theM T E s éplarmiag practice.
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Table5-1: The roles that emerged in-ptanning

Leader Definedthe learninggoalsfor the course and activities, decided meeting
agendas, proposed ideas and solutions to emerging issues, established b
betweercommunitiesmadefinal instructionaldecisionsdistributed the work
amongthe group members

Organizer | Scheduled group meetingeminded members of upcoming meetings; kept
meeting notes;ollected, organized, and shafRd®®d wor k and ¢
noted worksneaded to be completed, bieefedprevious meetingand
decisions made; and informéte group about upcoming events and importa
deadlines

Expert Negotiated theiexpertise by sharing persdrexperiences, stories, and
knowledge, which contributetd the COB knowledgeand asistedthe group
innegotat i ng t he pr acimplenentaboa and grafessiofal |
modelsof practice

Broker.

Broughtnew knowledgeoffered novel ideas and tools, and aaedinantly in
negotiating the meaning of course concewig practices of teaching.

Critici Voiced possible issues and limitations of instruction he/she noticed and
Inquirer provided alternative forms of instruction

Posed questions about instruction, particularly the purpose and rational be
pedagogicatiecisions.

Analyzer Monitored PTs®é performance and fo
certain PTs6 |l earning and disposi
Novice Showed limited knowledge, contributed least to the practice, and asked

verification and clarification questiomsostly

Leader. The leader of the COP provided general guidance for the practices of the group.
He/she defined and redefined the instructional goals for the course, determined the agenda for
group meetings, suggested solutions to emerging issues, dtldg€OP with other
communities, proposed new ideas, made final instructional decisions, assigned responsibilities to
the group members, and scheduled group meetings. Except for a fewséssinheld the
leader position athe veteran MTE. If Finn wasot present, Bructok this role

One of the practices of the leader was to determine the group work and divide the work
labor. The leader initiated the discussion by defining the purpose of the meeting. Knowing how

each COP member could contributeaddition to being an expert practitionenabled the leader
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to distribute the labor among group members. She/he assigned responsibilities to individuals

based on their expertise and the work that needed to be completed. These assignments were either

preparing curricular materials for the course or arranging course activities. For instance, during

the 3rd planning meeting, Finn asked two of her mentees to construct a list of features of A.A.T.

based on PTalefinitions and examples.

Finn: | am sendinggu the chart today [talking about the charts students filled out where
they [PTs] wrote their definition and rationale and purpose of assessing
advancing and telling questions from my practice. See if you can-putivllets
that are pretty consistent. @are what they had to say. Put it all one document
that | just send. Dan and Norah, you could work on that and get that done by
Tuesday. They [PTs] printed out what they have written and they wrote on that
today. So you will be able to see what they cameavith themselves and what
they added to their charts. We need to get their notebooks.

Bruce: If they submit it electronically?

Norah: Do you want us to have rationale and purposes separately?

Finn: They [PTs] should have just done the features. | geatsré also includes
purpose, right? Letés just see what
need to do later. (Gplanning F3)

In another meeting, Finn assigned doctoral students to genereaiesbstudent solutions. She
instructed them abathe desired features of student responses for the rehearsal andeekplain
how those solutions would be used in the instruction

Finn: Il 6d I i ke you to prepare a response
poster. Now the response needs to haveething that they can advance you. So
it needs to be not perfect, right. There needs to be some kind of flow in your
response. So, what I envision is for
responses oposters. Instructor 1 and Dfdrawing] instructorl talks to you
about 3 minutes about your response. Then instructor 2 talks to you about 3
minutes about your response. {(@lanning F6)

As the primary instructor, she decided how to structure the collective analysis activity, what
materialswereneeded for the activity, and what another member would do to facilitate PTs
learning.
Finn: No.We are going to use the 4 computeiat the have Studio@le on and we will
put students in groups, we probably need. I think that we can gather students
arourd 4 computers. Two groups of 5 and 2 groups of 4. If we have 4 computers

they can be looking at those computers while you [Bruce] are running a demo.
(Co-planning F2)

t hey

e a (
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The leader also invited members to share their reflections and observations regnalstily at
the beginning of group meetings. She encourage
performances and the instructional activities. For instance, after the peer teaching, she started the
group conversation by asking the group membeshare their impressions about the peer
teaching activity. Finn: AANyYy geneepaining mpr es s
F10). She devoted a considerable amount of tim
Finn posed questions suchdsSo what do you have to say about
week?0 and AWhat are your impressions about th
practice acti vit yglanningER). Eniplasizing thenimpertamcs df reftectiie C o
pracie, she requested an ongoing analysis of <coul
suggested strategies for recording these reflections and observations.
When the primary instructor of the course was absent, the leader position switched to
another goup member, Bruce. As the leader, he initiated the conversation and decided the agenda
for the group meeting. For instance, as the COP worked on generating student solutions for the
rehearsal, he started the session briefly with listing the work to bel etehp
Bruce We need to decide what roles we are going to play for this activity. | work through
the problems as if | was trying to do this to teach it. | started sometidng
think might be worthwhile to, there might be gooiges we can try perturlgn
whoever is teaching with some studdrgsror or wha problems may be fruitful
forst udent sé6 err or.&&o@annihghd) sconceptions
His decisions assisted the group in completing the work. For instance, after creating visual
solutions to number theory statements the group wondered who would be presaciing
solution in the rehearsals. Bruce suggested deciding that later
Dan: Whose wrk is this?
Bruce: Letds decide that at the end. What I

will stay visual.
Dan: Sounds good. (Gaanning F7)
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Bruce decided when to pause and when to move on to the next topic using statements such as

iBef ové nm into the next question, Let 6sédo and
addition to scheduli ng anot hemnuteneeeting aftaythe f nece
class, and you wil/ be r egadmngk7p pack up right

Organizer. The organizer scheduled group meetiagd sent reminderspllected
organi zed, and s laaalysisdnddeurse artifacteandrrezaedecnmedting
notes. During the eplanning meetings, the organizer listed the wbe¢needed to be
completed, debriefed decisions made in previous meetingsreminded the group about
upcoming events and i mportant deadlines. The o
consecutive semesters. Being the primary designer of the course adivitiegpert on the
analysis of practice, Bruce did most of the organizing. He saved assignments, course artifacts, and
student workand sharethese itemsvith the group members:
Bruce Norah | need to show you how the dageorganized on the computsi that
more than one of us will know where they are located. What | am going to do is
on flash drive 3 there will be folder called Torris folder.
He organized those documents to be easily accessible to the other members of the COP.
He informed MTEs abdthow to read his recordingsidcharts and how to find specific
materials and notes. Below is an example of Bexg#aining where and how he recorded course
materials and artifacts. He shared his organization strategy for the documents
Bruce: In the F&l2013 study folder, there's an Excel Spreadsheet called class activities.
That has a list of the class activity and the homework assignment if you want to
pull that up to look to see what data might be. What | can do is for this chart,
what I'm going to pt into this chart is going to be the name for the specific
activity. (CoplanningF7)
He stored the course materials (e.g., readings, assignment descriptioesnatizdiasks) and
made them accessible to the group members. As the lead instructocofitbe changed, he

served as a mediator between two instructors. Knowing the course design and materials enabled

him in informing and guiding the COP to gather necessary curricular materials anétools.






