THE UMNIVERSITY OF

NEWCASTLE

AUSTRALIA

Big Data, Black Boxes and Bias:

The Algorithmic Identity and Educational Practice

Janine Aldous Arantes
B.Sc. (University of Melbourne), Grad. Dip. Ed. (Monash University),

M.Ed. (Monash University), Grad. Cert. Marketing (Deakin University)

A thesis submitted in fulfilment of the requirements for the degree of
Doctor of Philosophy in Education

The University of Newcastle, Australia, Faculty of Education and Arts, School of Education

Dr Rachel Buchanan and Dr Kathryn Grushka

August 2020
This research was supported by an Australian Government Research Training

Program (RTP) Scholarship



Copyright notice

© Janine Aldous Arantes (2020). Except as provided in the Copyright Act 1968, this thesis may
not be reproduced in any form without the written permission of the author.



Statement of Originality

I hereby certify that the work embodied in the thesis is my own work, conducted under normal
supervision. The thesis contains no material which has been accepted, or is being examined, for
the award of any other degree or diploma in any university or other tertiary institution and, to the
best of my knowledge and belief, contains no material previously published or written by another
person, except where due reference has been made. I give consent to the final version of my thesis
being made available worldwide when deposited in the University’s Digital Repository, subject to
the provisions of the Copyright Act 1968 and any approved embargo.

<<Signature>>

Janine Aldous Arantes

<<Date>>



Authorship Statement

Throughout my candidature I have published research articles and delivered conference
presentations. Both drew directly from my doctoral project and were used to express my ideas in
formation, as well as communicate the findings from the research. The publications are listed
below, followed by presentations and Doctoral Program Participation.

Publications during enrolment

Arantes, J. A. (2020). Review of Christian Fuchs (2019). Rereading Marx in the age of digital
capitalism. Postdigital Science and Education (1-6). https://doi.org/10.1007/s42438-020-
00101-y

Arantes, J.A. (2020). The servitization of Australian K-12 educational settings. Postdigital
Science and Education. https://doi.org/10.1007/s42438-019-00097-0

Arantes, J. A. (2019). Equity implications of predictive analytics in K-12 classrooms. Ubiquitous
Learning. An International Journal, 12(2), 63-84. https://doi.org/10.18848/1835-
9795/CGP/v12i02/63-84

Arantes, J. A. (2019). Big data, black boxes and bias: The algorithmic identity and educational
practice. In E. Misfeldt, & A. Siebert-Evenstone (Eds.), First International Conference
on Quantitative Ethnograohy: Conference Proceedings Supplement - Doctoral
Consortium (pp. 63-65). Published at http://icqe19.epistemicanalytics.org/wp-
content/uploads/sites/9/2019/11/ICQE-2019-proceedings-supplement-final2.pdf

Arantes, J. A. (2019, 12 August). Ban smartphones in schools. Not because they’re disruptive,
but because of this [Web blog message]. Australian Association for Research in
Education (AARE): EduResearch Matters. Published at
https://www.aare.edu.au/blog/?p=4307.

Arantes, J. A. (2018). Algorithmic identity and educational practice. In A. Pardo, K. Baltimore,
G. Lynch, S. Shum, R. Ferguson, A. Merceron, & X. Ochoa (Eds.) Companion
Proceedings of the 8th International Conference on Learning Analytics & Knowledge
(LAK’18) (pp. 180-189). Published at http://bit.ly/lak18-companion-proceedings.



Presentations and Doctoral Program Participation during enrolment

Arantes, J. A. (2020). Consumer Culture Theory, Doctoral participant by application. Consumer
Culture Theory (CCT) Conference. Melbourne, Australia

Arantes, J. A., & Buchanan, R. (2019). Say goodbye to 'Teacher Influencers' and hello to
'Educational Data Advocates.” Presentation at the Australian Association for Research in
Education (AARE) Conference, December 2019, Brisbane, Australia.

Arantes, J. A. (2019). The servitization of Australian K-12 educational settings. Presentation at
the Australian Association for Research in Education (AARE) Conference, December
2019, Brisbane, Australia.

Arantes, J. A. (2019). Doctoral participant by application. The Association of Internet Researchers
Doctoral Colloquium (AoIR19), 2-5 October 2019, Brisbane, Australia.

Arantes, J. A. (2019). Big data, black boxes and bias. Poster Presentation at /ICQE19 — The First
International Quantitative Ethnography Conference, 20-22 October 2019, Madison,
Wisconsin, USA,

Arantes, J. A. (2019). Big data, black boxes and bias. Poster Presentation at the 2nd Heidelberg
Computational Humanities Summer School (HCH19), 15-19 July 2019, Heidelberg,
Germany. Abstract Published at https://docplayer.net/153665749-Summer-school-of-
computational-humanities-book-of-abstracts.html

Arantes, J. A. (2019). Potential implications of predictive analytics in K-12 education.
Presentation at Twenty-sixth International Conference on Learning: Learning to make a
social difference, 24-26 July 2019, Belfast, Ireland. Abstract published at
https://thelearner.com/assets/downloads/learner/L 19FinalProgram.pdf

Arantes, J. A. (2019). Algorithmic logics and K-12 pedagogies. Paper presented at the /2th
International Conference on e-Learning & Innovative Pedagogies, 2-3 May 2019 Hobart,
Australia. Abstract published at https://ubi-learn.com/assets/downloads/e-
learning/Q19FinalProgram-1.pdf

Arantes, J. A. (2019). Provocation, The platformization of education. Presentation at the Digital
Educational Futures Workshop, 15 February 2019, Melbourne, Australia.

Arantes, J. A. (2018). Snapshot, algorithmic identity and educational practice. Presentation at the
CODE2KIS8 - A Media Conference of Platforms, Devices and Screens, 19-20 November
2018, Hawthorn. Australia.

Arantes, J. A. (2017). The algorithmic future of education. Research presentation at the EdTech
Talkfest, 6 December 2017, Newcastle, Australia.



Acknowledgements

Firstly, thank you to my husband and my two boys. You are the reason for this PhD. There is not
a single word more needed — you know. Thank you to my most amazing and wonderful father.
You passed too soon. Thank you for making every day an adventure during the short time we
had together as adults. I miss you more than the sun shines — every day. Thank you to my
mother, who has always supported me. Thank you to my brothers, and my sisters-in-law for
always being there. Thank you to all my friends and extended family. Now we can catch up! And
of course, thank you to my PhD dog, Kelsey, who will always be an old soul in a young Kelpie’s
body. You made it feel like Dad was always with me on this journey.

Thank you to Dr Rachel Buchanan and Dr Kathryn Grushka for your boundless wealth of
knowledge, support and professionalism. Two better supervisors could not be possible.
Supervisors are not only academic guidance; they are humans who know how to talk, guide,
shape, support and criticize. You made my PhD journey possible, despite the challenges I faced.
Thank you, sincerely to the generosity of the participants. I am so deeply indebted to the
generosity of all the participants who volunteered their time for interviews. Without your voice,
this dissertation and would not have been possible.

This research was supported by an Australian Government Research Training Program (RTP)
Scholarship, which made this all possible. Thank you to the University of Newcastle, your
support for an online, distance PhD student is very much appreciated. In 2018, I was supported
by the Learning Analytics and Knowledge community to attend the doctoral consortium. My
attendance at this consortium proved to be an opportunity that I am very grateful for. It was here
that my understanding of algorithmic fairness and how its impacts in education may remain
relatively intangible were formulated. The discussions and knowledge gained in this experience
was directional in my thoughts. In 2019, I was supported by The University of Newcastle to
present at the Learner Conference in Dublin, the AoIR Conference and AARE in Brisbane, and
the eLearning Conference in Hobart. These opportunities allowed my thoughts to be
constructively critiqued and were instrumental in cementing my understandings.

In 2019, I was also supported by the University of Heidelberg and the University of Wisconsin to
attend the Computational Humanities Summer School in Germany and the first Quantitative
Ethnography Doctoral Consortium in the US respectively. These programs allowed my thoughts
to mature and were influential in my theory development. Your combined support allowed me to
meet with academics on a global scale, and it will always remain a unique and prized opportunity
afforded to me. The depth and breadth of this transdisciplinary research was only possible as |
participated in various programs and sought counsel with various people through this process.
This was not possible without your support.

And finally, thank you to the burgeoning Postdigital Science and Education community, the
Consumer Culture Theory community, the Platform Pedagogies Reading group members and Dr
Yi-Shan Tsai for your time in discussion, thought sharing and advice.



Contents

CONTENT S oottt ettt e e e e e e et e e eeeeeesae et eeeessesseaaaateeeessssseaasaaeeeessessannsasseeeeeesnnas VII
TABLES ..ot ettt e e et e ettt e e e e e e ————teeeeeaa——————tteeeseaaa—————ateeeseaaaa——taeeeeenaaas XII
FIGURES ...ttt ettt e e e et e et e e e e e e s e et et eeseeesaeaaaateeeessessanssaaeeeesssssnanaseeeeennas XIII
GO S S A R Y ettt et e e e e e e et e e e e e e e e e e ——tee e e e e e e e e —————eeeeeaaaaa——————aaeeeeeaan——————aaaan XVI
ABSTRACT ..ottt e e et e e e e e e e e e et eeeeeeae e e eeeeeeseaaareaeeeeeeseaaareereeeeesaasanerraeeas XXI11
CHAPTER 1 BIG DATA, BLACK BOXES AND BIAS. ......oooooiiieeeee e XXI11
1.1 INTRODUCTION ..ottt et e e e e e e e e e et e e eeeseaaeeeeeeeeeeeaaeeaaeeeeeesesaserreeeeeeeessaaananes 1
1.2 STUDY OVERVIEW ...ttt ettt e e e e e e e et e e e e e s eae et teeeesesaseraaeeeeeesssannnnees 4
1.2.1 RESEARCH QUESTION ...................................................................................................................... 5
SUD QUESTIOMS ..ottt ettt ettt ettt e te e e tb e eab e esbe e bt e e aeeeateeebeesbeesbeeseeesaeesbeesbeesseesseenseas 5
1.2.2 STUDY RATIONALE ...ttt e e e e e e e e ee e e e e e e e e e aae e s e e e e e aaeeeeeeeenannaaeeeeeeennnns 5
1.2.3 MOTIVATIONS AND POSITIONING . ... etttuueeetteee et e eeeeeeeeeeeeeeeeaeeeeeanaesetaaeeeeenaeeetenaeeeeaaeseeenaaesenanns 7
1.2.4 CONTRIBUTION. ...ttt ettt e et e e e eeee e e e eeee e et e e e et aeeeaaeeeeaaaaeeaanaeeaeanasesaaaeeaenaeeeeenaeeeeaneseeenaasenanns 8
1.2.5 ORGANIZATION OF THE DISSERTATION ....ittitettteeeeteee e et e e eeeaeeeeeeeeseeaaaeseaenaeeeeaneeseenaeeeenaaeeenanns 10
1.3 SETTING THE SCENE: CONTEMPORARY AUSTRALIAN CLASSROOMS ......cooovvvviiiiiiiiennnnn. 10
L3 ] K EY TIOPICS .ottt e e e e e e e e e e e e e e e e e e e e e e e e e e aaeeeeeeeaannaaeeeeeennnes 13
BUG DAIA.........ooooeeieieee ettt e et e e tb e bt e e abeeebaeentbeeeaaeanes 13
Black Boxes: AIGOFItRIMIC SYSIEIMS ............ccoovuveieiiiiieeiieeie et eieeete ettt ese s be e eteeeraeeaveenaeen 14
Bias: Commercial and AIGOFIIAIMIC ...............cc.cccoovvviviiiiiiiiiie ettt 16

The AIGOFItRMIC IACTILILY ......c.eoiueie ettt ettt et et e et e e te et eeneeenneeeneas 18
Educational Practice: PerSONALIZAION ..................ooueueuuiiieeeeeeeeeeeeeeeeeeeeeeeeeee, 19

1.4 CONCEPTUAL TOOLS ..o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e renens 20
1.4.1 THE POSTDIGITAL ...eeeeeeeeeeieeeee ettt e e e e e e et e e e e e e e et e e eeeeeeeeeaaaaeaaesesesesanaaeseeeeeennes 21
1.4.2 DELEUZE AND CONTROL SOCIETIES ....cceeiiiiiiuuueeteeeeeeieiiieeeeeeeeeeesssneeeeeesssessssssseesesssssssnssseesesssnnns 23
TRE RIIZOMIC. ..o 25
SOOI SPACES ...ttt ettt ettt e et e e et e et e e e sba e e tbe e esbeeeareeenns 26
1.4.3 CONSTRUCTIVISM......cetttiuuueeeeeeeeieieiiteeeeeeeeeesesaseeeseeeesesstaseeeeeesssasssaeseesessseassresneeseesseanssranreeseesennns 30

1. 4.4 INTERPRETIVISM. ...couueet ettt et ee e e e e e e e et e e e e e e e e e et e eeeeeeeeeeaaa e aaaeeeeeeesaaaaaeseseseaanaeseeeeeennes 32
CHAPTER 2. LITERATURE REVIEW ..ottt ettt e e s e saaeeee s e s e ssaanes 34
2.1 INTRODUGCTION ....oooiiiiiiiceieeeee ettt ettt e e e e e e ettt e e e e e e s esaaateeeesseesessaaeeeeessssssnnssaeeeesssnnas 34
2.1.1 REVIEW METHODOLOGY: IDEAL-TYPE TRANSDISCIPLINARY LITERATURE REVIEW ..........ccc....... 35
2.2 RE-CONCEPTUALIZING THE ROLE OF THE TEACHER .....coooeoeeiee et 37
2.2.1 TECHNOLOGICAL FACTORS ....vvviiiiiiiiieiieeeeeeeeeeeesitaereeeeeeeessasaeeseeessesesasessessesssssssssesseesesssssnssesseees 39
2.2.2 COMMERCIAL FACTORS ....uutitieiiie ettt ettt e e et e e e e s eeenaaaaaeeeeeesesensaaaeeeeeeessenssaereeeeas 41
2.2.3 SOCIAL FACTORS. ....evtiiiiiiieeeeeeeee e eeeeeeee et e e e e e e e e e e e e e et aae e e e e e s eeeaaaeaeeeeeesesassaaereeeeessennsaaereeeeas 43

Vii



2.3 THE ‘POSTDIGITAL TEACHER IDENTITIES” PRAXIS .....cooiiiiiiiiiiiececeeeeeeeeeee e 44

2.3.1 LENS 1: LEARNING ANALYTICS (LA), DRAWING ON SCIENCE & TECHNOLOGY STUDIES (STS)

RESEBARCH .....cutttiiiiiieiiiiite et e e e eestttteeeeeeessaataaeeeeeeeasssssssasaeeesaassssssssaeaesaasssssssssaeeessssssssssnsaeeeesssssssssnseees 49
Tension 1: Re-conceptualising, the role of the teacher as @ SENSOF..............cccccoovceevcieiciiciiciaeannee 53
Becoming 1: The teacher-sensor beCOmMing @ MUMGAN .................cccccoeeieeiiiiiiiiieeeee e 55
2.3.2 LENS 2: MEDIA AND COMMUNICATIONS” RESEARCH.......ccceiuiiiiiiiiiiiiiiiiiiiic et 56
Tension 2. Re-conceptualizing the role of the Teacher, as a sales conduit. ...............cc.ccccccevevnncanne. 62
Becoming 2: The teachers-sales becOMING @ CONSUMET .............cc.ccvevveeveeiiieiriiiiieeiieeiieeie e ere e 65
2.3.3 LENS 3: EDUCATION RESEARCH. ......cuttiiiiiiiieiiiiee e eeitee e eettee e eteeeeesvaeeeeataeeeeeassaeeesnrsaeesnsseeeennseeas 66
Tension 3. Re-conceptualizing the role of the Teacher, as a commercially profiled staff member. ... 70
Becoming 3. The teacher-staff becoming an employee................c..cooevevvieciiiiiiianieniesieeieeie e 71
2.4 RE INTEGRATING NEW KNOWLEDGE INTO THE CONTEXT OF AUSTRALIAN K-12
CLASSROOMS ...ttt ettt e ettt e te st e st e beestensaeseessesseessensesssansanseessensessaensenseansansesseansessenssans 73
2.4.1 COMMERCIALIZATION .....coiiiutttteeeeeeeeeeittreeeeeeeeeeeitaareeaeeeeeeetsraseseaaeeeeaesatsssseseeeeaansstssseeaeeeeanssrsreseens 74
2.4.3 ALGORITHMIC BIAS ...ooiiiiiiiiiiiiieeeeeeeeecttteeeeeeeeeeetaaeeeeeeeeeeetsraseseaaeeeeetarssseaeeeeeeassstsssaaaeeeeannssreresenns 77
2.5 NEW OUTICOMES ...ttt ettt sttt e a et e st et e bt et e st e s et et e eseente st eneenteaneenean 79
2.5.2 GONSKI’S CALL FOR PERSONALISED LEARNING IS INCREASING THE METADATA ........ccoevvuvvvneen... 84
2.5.3 SUPPORTING K-12 EDUCATION TO INTEGRATE LEARNING ANALYTICS INCLUDES IDENTIFYING
WHEN TECHNOLOGY SHOULD NOT BE USED ....cuuiiuiiiiiiiiiiiiiiiiiiiii ittt et e et en st eaneanenns 86
2.6 CONCLUSIONS. ... .ottt sttt ettt et et et e b e sseesse st e estesseesaessesseassessesssansesseessensesssensesssensas 87

2.6.1 AN IDENTIFIED GAP DEMANDING RESEARCH .......uuvviiiiiiieiiiiiiieeeeeeeeeeiiieeeeeeeeeeeeeareseeaeeeeeeneanneseeeens 88
CHAPTER 3. RESEARCH METHODS ........ccoiiiiiieeete ettt ettt et aesreennens 89
3. I RESEARCH AIMS ...ttt ettt ettt ettt et et b e e s essessaessesseesaensassaensenseassessesssansensennsans 89

3.1.2 RESEARCH QUESTION .....utiiiiiiuiieeeeiiteeeeeiitreeeestseeeessseseeassseseeassesasassesaeassesesassssesanssssssesssseesssseens 90
SUD GUESTIONS ..ottt ettt et e et e e s ab e e e bt e e eabeeeabaeeesbeeeabaeetbeeenbeeensaeeenns 90

3.2 RESEARCH DESIGN: A MIXED METHODS APPROACH ......cccoooiiiiieieieieeeeeeeeee e 90

3.2.1 SAMPLING DESIGN ..ottt 92

3.2.2 ETHICAL CONSIDERATIONS .....uutttiiittteeeittteeeirreeeessseeeesssseeesssseeesssssessssssssssasssssessssssssssnsssesssnsssees 93

3.2.3 THEORETICAL RESEARCH APPROACH.........ccoiiiiiiiiiiiitiitiitiicie ettt 93

33 RECRUITMENT ...ttt ettt ettt ettt b et e bt s bt et bt et e bt eat e tesbeenaenaeeneens 96
3.3.1 UTILIZING THE ALGORITHMIC IDENTITY FOR RECRUITMENT PURPOSES .......cccuvvviieeeeeeeirrrreeeeeeeenns 97
3.3.2 REFINING THE RECRUITMENT TO CONVERT SURVEY RESPONDENTS TO INTERVIEWS PARTICIPANTS

.............................................................................................................................................................. 100

3.4 RESEARCH PROCESS ...ttt ettt et ettt et e et eneeaesneetesseeneenseeneenes 101

AT PHASE o s 105
SUFVEY ...ttt ettt ettt reen 105
PRASE 1 INICTVIEWS ...ttt ettt ettt ettt 107
Thematic Analysis Of INTEFVIEW AAIA.............c..coccoiiiiiiiiiee et 108
PLAtfOrIm ANGLYSTS ...ttt ettt et sb e sbt e tbesabeeabeebeeebeenseeeees 111

N o & 7N S USSP 113



PRASE 2 INICTVIEWS ... e e et 113

TREMALIC ATALYSTS ...ttt ettt et sb e e sbeesbeeesaeesbeeabeesbeasaensaenens 113
Epistemic NetwWork ARGIYSIS ...........c..cccuoiiaviiiiieiie ettt ettt saae v ebe s e esae s 114
3.3 META-SYNTHESIS «.eoeeeeeeeeeeeeeeeee e ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeseeeeeeeseeeeeseseeeaeeseeeeeeereseeenanenaes 117
3.4.4 POSITIONING THE RESEARCHER WITHIN THE RESEARCH METHODS ...ooeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeenn 118
3.5 METHODOLOGICAL RIGOR ... .ttt e e eeeeeeeeeee e e eeeeeeraeeeeesseesessenneeeeseeaaas 120
3.5.1 DEPENDABILITY eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeseeeeeseseeeseseeeseseeseeeesesseseseeeeesereseeenenenans 120
3.5, 2 CREDIBILITY «.uvttttteeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeesseenaaateeeessesseaassseeessssasaaaseseeessssasasssaeseesssssannssseeeeessnnas 121
3.5.3 TRUSTWORTHINESS ....uutetiteeeteeeeeeeeeeeeeeeeeseesesteeeessesseaseseeessssssessseseesssssessssssesessssssmssrsseeessssnnns 121
3.5.4 ATUTHENTICITY evveeeeeeeieeeeeeeeeeeeeeeeeeeeaeeeeeeeeeseeseaaeeeeesseaaeeaaaeeesessasasareseesssssaesssseeeesssssaenaseeeeesssnnns 122
3.5.5 METHODOLOGICAL LIMITATIONS ...evvtttettteieeeeieeeeeeeeeeeeeeeeeeeeeseeseeasesesessssasssssseseessssssssssnseeeesssnnns 122
3.6 MOVING FORWARD ...ttt e e e e e e e e e e e e et e e e e e e e e e e e raeeeeeeseeaessenaeeeeeeeaaas 123
CHAPTER 4. FIRST ORDER RESULTS ...ttt et e e e eeeeeeeeeeeeeeeeesseeeeeeeseeaeas 124
4.1 INTRODUCTION ..ottt e et e e e e e e e e e teeeeeeeeasreteeeeeeeeaasraeeeeesesesassrenaeeeeseaaaas 124
4.2 FIRST ORDER RESULTS ..ottt e e et e e e e e eeeeeeeeeeeeeeeassaeeeeesseeseaseneeeeeeeeaaas 127
4.2.1 EDUCATIONAL RECRUITMENT DATA ...cooiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et eeeeeeeeees 128
PersSona DEVEIOPIMENL ...............cc.occuiiiiiiiieiiieii ettt be e sae et eabe e beeeaeeetee e 134
4.2.2 MEDIA AND COMMUNICATIONS DATA: HOW ARE TEACHERS AWARE OF HOW THEIR DATA IS
USED? ettt ettt et e e e e et e e e e e e e e e et eeeeesaa s e —ateeeeeaaaea———teeeeeaaaaa————eeeesaaaaa———aeeeeeraaan————aas 138
4.2.3 ANALYTICS DATA: A SNAPSHOT OF PREDICTIVE ANALYTICS IN K-12 CLASSROOMS. .....uuuueeee... 141
4.3 FIRST ORDER RESULTS SUMMARY AND CONCEPTUAL STATEMENTS ....ccoovvviiiiiviiieennnns 146
A4 SUMMARY oottt 147
CHAPTER 5. SECOND-ORDER RESULTS ... 149
5.1 INTRODUCTION ..ottt et e e e e e e e e et eeeeeeeeeeesaaeeeeesseeseesaaeeeeesssesessanaeeeessnanas 149
5.1.1 ORGANIZATION OF THE CHAPTER: SECOND-ORDER SYNTHESIS ...ooeeiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeen 150

5.2 RQ1.1 HOW DO TEACHERS UNDERSTAND THE RELATIONSHIP BETWEEN THE
COMMERCIAL USE OF ALGORITHMIC SYSTEMS AND PERSONALISED LEARNING TOOLS?

.................................................................................................................................................................. 151
5.2.1 COMMERCIALIZATION AND PERSONALIZATION.......ccciiiiuiiieeiiieeeenieeeesereeeeesreeeeesnreeesennssesesssnsens 151
5.2.2 PERSONALIZATION, CLASSIFICATION SITUATIONS AND SALES STRATEGIES .......ccooevvvvvreeeeeeennn. 153

SOMUIION SALES ... et 156
INSTGNE SALES STFALEZIES ...ttt e et e et e et e e sabeeenbaeetseeenneeas 157
5.2.3 COMMERCIAL PROFILING OF TEACHERS.........utiiiiiitiieeeitieeeeeieeeeeeteeeeeeteeeeeeteeeeeevaeeeeeavaeaeeenreeas 158
DIAEG.........ooooo e 160
Cookies and other tracking A@VICES ................cccoovvuieviiiiiiieiiiieeie ettt s 161
DIALA USE ...ttt nnnsnnnnnnnnnn 164

5.3 RQ1.2 WHAT PRACTICES OR ASSUMPTIONS ARE TEACHERS MAKING THAT DISRUPT
OR RESIST THE COMMERCIALIZATION OF EDUCATION?.......oooiiieieeeteeeeeeeee e 168

5.3.1 BEING SMOTHERED BY A QUILT: THE NORMALIZATION OF DATA COLLECTION AND BIG TECH IN
EDUCATION ..oiiiiiiiiiiieeeeeeee ettt ettt ettt e e ettt e e e et e e e et e e aeeea e e et eeteeeeeeseeeeeaeeesereeeeeeeaeeaaees 169



5.3.2 THE COMATOSE TEACHER: TRADE-OFFS AND HANDSHAKES ....ceottuuueeeeeeeeeeeeeeeeeeeeeenaaaeseeeeeennes 173

5.3.3 RESISTANCE IN THE WORKPLACE .....vvvtiiiteiieeeeeieeeee e et eeeeeeeeeeeeeseeeeeaeeseeesessessssseseesssssassnssseeesssssnas 176
5.4 RQ1.3 HOW ARE TEACHERS AWARE OF ASSOCIATED IMPLICATIONS OF ‘BRINGING IN’
THESE SYSTEMS IN THEIR CLASSROOMY ....coooooiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeanees 180

5.4.1 PREDICTIVE ANALYTICS AND ALGORITHMIC BIAS....cccooioieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 181

5.4.2 PRESCRIPTIVE ANALYTICS AND NUDGING......ceettteeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeenenenanas 184
5.5 SECOND-ORDER SYNTHESIS INTERPRETATIONS .....cooiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 187

5.5.1 INTERPRETATION 1: TEACHERS ARE FREE, BUT CONSTANTLY CONDITIONED USERS OF

COMMERCIAL PLATFORMS (MODULATORY CONTROL) ....ceeuvieeiieeeieenreeeireesieesereesnseessnesssseesseesnnnes 188

5.5.2 INTERPRETATION 2: DATA STEWARDSHIP WAS INSUFFICIENT, RESULTING IN TEACHERS’ DATA

BEING USED WITHOUT THEIR EXPLICIT CONSENT (STEWARDSHIP, CONSENT) ...ccccvterrireirreereeeneeeennnes 188

5.5.3 INTERPRETATION 3. COMMERCIAL PLATFORMS PRESENCE IN THE WORKPLACE WAS NOT

PROPORTIONATE TO NEED. (DISPROPORTIONATE PRESENCE).......cccvieerieeniiienireeeneeesreeeseeesereeenvesenenes 189

5.5.4 INTERPRETATION 4: PREDICTIVE ANALYTICS IS PRESENT IN THE CLASSROOM. (ALGORITHMIC

BIAS AND INSUFFICIENT DISCOURSE) ....veiitiieitiieeteeeitteeeteeestseeesseeesseesssesessseesssesesseesssessssssesssssssssesnnes 190

5.5.5 INTERPRETATION 5. MENTAL HEALTH AND WORKPLACE VICTIMIZATION (WORKPLACE

VICTIMIZATION) ....vteutieieresereaereesseesseesssesssessseasseesseesseesssesssessseasssesssssssesssesssessseessesssessssesssssssessseessessseessns 190
5.6 SUMMARY .ottt et et e e et ettt e e e e e e e e e e e et e essesseeraaeeeeessssseaaaareeeesssesessaaaeeeeeenaaas 190
CHAPTER 6. THIRD-ORDER RESULTS: THE META-SYNTHESIS......ccoooieeiiieeceeeeeeee, 192
6.1 INTRODUCGTION ... e e e e e e e e e e e e e e e e e e e e e e e e e e eee s 192

6.1.1 ORGANIZATION OF THE CHAPTER: THIRD ORDER SYNTHESIS ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenens 194
6.2 POSTDIGITAL TEACHERS IN COMMERCIALIZED CLASSROOMS AND BRANDED
SCHOOLS .ottt e essnnnssmessssmanansnennnnnan 196

6.2.1 COMMERCIALISED CLASSROOMS ....vvvttteeteeeeeeeeeeeeeeeeeeeeeeieeeeeeeeseeeeeseeresesessasssareeeesssssaesrnreeeesssanns 196

6.2.2 BRANDED SCHOOLS ....eeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeteeesessasesreeseeessssaessaeeeeesssssassrnreeeesssanas 197

6.2.3 POSTDIGITAL TEACHERS ....eeteettteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeseseeeaeereeessssessraaeeseesssssaeraseeeeesssanas 198

DIMDBIE. ... 199
LIRISTIING oo e e e 199
OSSPt Error! Bookmark not defined.
6.3 INTERPRETATIONS ..ottt ettt e ettt e e e e e e et et e e e e e s e s seaaaaaeeeeesssssenasaeeeeesesanas 202

6.3.1 INFORMED CONSENT AND INDIRECT WORKPLACE DISCRIMINATION........ccooevviiiiiiiiiieiieeeeeeenennnn. 202

6.3.2 REASONABLE MITIGATION OF PSYCHOSOCIAL HAZARDS IN THE WORKPLACE ....ccccvvvuueeeeeeeannnn. 207
6.4 A DEVELOPING THEORY EMERGES....... ettt e e e eeeeeeenneeeeeeeeeas 211

6.4.1 INTRODUCING EMORPHEUS LEADERSHIP THEORY ....coeiieieieeeieeeeeeeeeeeeeeeeeeeeeeeee e 213
6.5 SUMMARY .ottt et e e e e e e ettt e e e e e e e e e et e eeeseaaear e eeeesseesaasrareeeesssesessanaeeeeesnanas 218
CHAPTER 7 REFLECTIONS AND RECOMMENDATIONS .. ..ot e e 220
T.1INTRODUCTION ...oooiiiiiiieeieie ettt ettt e e e e e e ettt e e e s e e s e aaeeeeessssseaesteeeesssssennsasseeeesesnnas 220

7.1.1 THE REFLECTIVE PERSPECTIVE . .....uuuutiiiiiiiiiieiieeeeeeeeeeeeeereeeeeseeseaseseesssssessssseseesssssssnsssseessssnnns 222

7.1.2 RECONNECTING WITH THEORY: TOWARDS POSTDIGITAL TEACHER IDENTITIES .........ccccccvvvvee..... 226



7.2 IMPLICATIONS: LOOKING FOR NEW WEAPONS .......cciiiiiiiieiicetceeseee e 229

7. 2.1 SIGNIFICANCE .....cetttittieeeeeeeeeee et e et eeeeeeeeeeeeeeseereaeeeeessessseaateeeesssasaaaeteeessssassssaeseesssssassasseeeeessnnas 230
7.3 BECOMING EMORPHEUS ....ooiiiioieiiee ettt ettt e ettt e e e s e e seeaaaaeeeessessenaanaeeeeeennnas 231
7.3.1 THE EMORPHEUS FRAMEWORK .....eeeieieeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e neneneeas 232
7.3.2 RECOMMENDATION 1: A NATIONAL STRATEGY FOR K-12 EDUCATIONAL SETTINGS ................ 234
7.3.3 RECOMMENDATION 2: POLICY AND LEGISLATION ...ooeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 235
7.3.4 RECOMMENDATION 3: CO-REGULATION AND SELF-REGULATION ....ooovieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 236
7.4 SUMMARY OF CONTRIBUTIONS .....coittttiieieeeee ettt ettt e e e s e e s eeeaaeeeesssssesaasseeeesesnnas 239
7.5 FURTHER RESEARGCH ...ttt e e ettt e e e e s e e e e eaaaeeeeessessesaaaeeeeesennas 241
T. 5.1 OTHER LENSES ..oeeetitttiieeeeeeeee et ettt e e e et eeeeeaae e eeeeseeseeaaseeeeessaseeaaeteeessssassaaeeeeesssssaenaseeeeeessanas 242
T.5.2 UNLAWEFUL ACTIVITY .eeuueeeiteeeeeeeeeeeeeeeee e et eeeeeeeeeeeeesesseesaeseeessssasesasesessssssaesssseseessssssssrssseeeesssnnns 243
7.5.3 MAPPING PROFESSIONAL LEARNING ...ceetteeeettteeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeseesasseeeeeeesssesassreneeeeeessans 245
7.6 CONCLUSIONS ..ottt e e e e e e e e et e eeeeeeeea et eeeeeseeeassaeeeeeeseesasnenaeeeeeeaaaas 246
REFE RENCES ... et e ettt e e e e e e e e e e e eeeeseea s eeteeeeeeeaaareeeeeeesesaasreaeeeeeeenaaas 248
APPENDICES ... e e e e e e e et ee e e e e e e e et e eeeeseaa s eeteeeeeeeaaarereeesesesansreaeeeeeeenaaas 271
APPENDIX 1. INCLUSION AND EXCLUSION CRITERIA.......ccoottiiieieeee e eeeeeeeeeeeee e 271
APPENDIX 2 PARTICIPANT INFORMATION STATEMENT AND CONSENT FORMS................ 272
APPENDIX 3 RECRUITMENT MATERIAL ...ttt e e e e e eeaaeeeeeeseeeas 276
APPENDIX 4. RESEARCH PROCESS AND DATA ANALYSIS. oottt eeeeeeeeeee e 280
APPENDIX 5: NOTES FROM PILOT STUDY AND SUBSEQUENT CHANGES..........ccceeeviienen. 284
APPENDIX 6. ONLINE SURVEY ..ottt eee e eeeeeeeeeeeeeeeeees 291
APPENDIX 7. INTERVIEW SCHEDULE ........oooitiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeees 297
APPENDIX 8. CODE BOOK AND EVIDENCE OF CODING FOR THE THEMATIC ANALYSIS..310
APPENDIX 9. EDMODO BLOGS INCLUDED IN ANALYSIS ..cooiiieiooeeee et eeeeeeeeeeeee e 318
APPENDIX 10. AUDIT TRAIL CHECKLIST ...ttt ettt e e eeeeeeeeeeeeeeeseeseaeeeeesseeeas 320
APPENDIX 11. SAMPLE NCODER CODING .....uuiieiteeee oot eeeeeeeeeeeeeeeseesreaeeeeesseeeas 321
APPENDIX 12. LIST OF COMMERCIAL APPS AND PLATFORMS MENTIONED BY
RESPONDENTS ...ttt ettt e e ettt e e e e e e e et a et eeeesesasa st teeeeesessanesaeeeesssssannsssseeeeessnsas 322
APPENDIX 13. SYNTHESIS, INCLUDING CONCEPTS, AND SECOND AND THIRD-ORDER
INTERPRETATIONS ..ottt ettt e e e e ettt e e e e e e e s et e eeeeeeesssnnaaaeeeesesssenseaaeeeeessanns 323
APPENDIX 14, OVERVIEW OF THE METASYNTHESIS FROM CHAPTER 4 TO CHAPTER 6
USING INTERVIEW DA T A ..ottt e e e 324

Xi



List of Tables

TABLE 1: BROAD OVERVIEW OF THE STUDY ....uvttiiiiuiiieeeiiiieeeeeiiteeeeeeureeeesssseeeessssseesssssssseesssssseseanns 4
TABLE 2: BRIEF OVERVIEW OF THE DISSERTATION’S SEVEN MAIN CONTRIBUTIONS ............c..uu...... 9
TABLE 3: EXAMPLE OF TWITTER TARGETED ADVERTISING CATEGORIES AND VARIABLES............ 99
TABLE 4: SHEILA ELEMENTS AND THEMES .....ouuttiiiiiiiiiiiiiirieeieeeeeeeciiiteeeeeeeeseennraseeseeeeeeeeennnseens 106
TABLE 5: THEMES OBSERVED IN PHASE 1 AND PHASE 2 INTERVIEWS ....cccooiiiiiiiiirreneeeeeeeennnnne 110
TABLE 6: DEVELOPING THEMES ‘LEADERSHIP’ AND ‘WORKING CONDITIONS’ .......cceveeeeeernnnnnen. 116
TABLE 7: SAMPLE, DATA COLLECTION AND ANALYSIS . .uuuturreiiieeeeieeiirrereeeeeeeeeieineeeeeseeeeesnannnees 127
TABLE 8: DESCRIPTIONS OF SURVEY PARTICIPANT DEMOGRAPHICS .....cceeeeeeeeeiinirrreeeeeeeeeeennnnn 130
TABLE 9: META-DATA FOR INTERVIEW PARTICIPANTS ....uuvvvvveiiieeeeiiiiireeeeeeeeeeeesinneeeeeeeeeeenanneees 132
TABLE 10: FIRST ORDER CONCEPTUAL STATEMENTS ......cuututiiiieeeeeieiiirieeeeeeeeeeeieirneereeeeeeeeennsnnns 147
TABLE 11: ONLINE TRACKING TECHNOLOGIES........cuvtiiiitreeeeeiireeeeeireeeeessreesesssseeesssassesessssseeens 162
TABLE 12: DEVELOPING THEMES.......uuuttiiiiiiieiiiiieieeeeeeeeeeeiarreeeeeeeeeeeissasseesaeeseesensssseseseeeessessseens 179
TABLE 13: SYNTHESIS, INCLUDING CONCEPTS, AND SECOND AND THIRD-ORDER INTERPRETATIONS
............................................................................................................................................. 219
TABLE 14: THE EMORPHEUS FRAMEWORK .......occiiiiiiiiiiiiiiieeeeeiteeeeecreeeeeetveeeeeereeeeeeanaeeeeensee s 233
TABLE 15: OVERVIEW OF DISSERTATION’S SEVEN MAIN CONTRIBUTIONS AND THEIR
SIGNIFICANCE ......eeiieeiiteeeeeetteeeeete e e e eettteeeeestaeeeeeeaaeeeeeessaeeeaassssaeaassseeeeassseeseannssseesassseeeanns 240

Xii



List of Figures

FIGURE 1: THE TRANSDISCIPLINARY LITERATURE REVIEW PROCESS .......ccvvvviiiieiieiiiiiiiieeeeeeeenes 36
FIGURE 2: THE POSTDIGITAL IDENTITY PRAXIS ....ouuttiiiiiiieiieieiirieeeee e e e eeeeiireeeeeeeeeeeeennreeeeeseeeeennns 45
FIGURE 3: OUTLINE OF THE LITERATURE REVIEW INCLUDING TENSIONS, NEW KNOWLEDGE AND
INEW OUTCOMES......uutiiieiiiieeeeeiiteeeeeetteeeeetreeeeaasseeeaaesssseeeasssseeeaassssasassssseeesssssesesasssseeesasses 48
FIGURE 4: OVERVIEW OF POTENTIAL TEACHER DATA COLLECTED THROUGH SENSORS................ 50

FIGURE 10: CATEGORIZATION OF DEMOGRAPHIC TARGETING .....ceetueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennns 98
FIGURE 11: SCREEN GRAB OF APPS IN AUSTRALIAN CLASSROOMS DASHBOARD ON TWITTER ..... 99

FIGURE 12: VARIATION OF TAGLINES USED TO MITIGATE BIAS IN THE RECRUITMENT PROCESS 100

FIGURE 13: TIMELINE OF DATA COLLECTION ......oiiiiiiiiiieeeiiieeeeeiieeeeeeireeeeeeitaeeeesnnseeeesnaseeaeennnns 104
FIGURE 14: BROAD OVERVIEW OF THE RESEARCH METHOD AND DATA PROCESSING................. 105
FIGURE 15: ORGANIZATION OF THE FINDINGS .....cooiiiiiiiiiiiiiiie ettt et 126
FIGURE 16: RECRUITMENT RESULTS .....uuttttiiiiiiiiiiiiiiieeeeeeeeeeectiteeeeeeeeeeeeettrrreeeeeeeeeeeansreneseseeeennnns 129
FIGURE 17: PATCHWORK QUILT OF COMMERCIAL APPS AND PLATFORMS .......covvvvveeniieeieeennien. 133
FIGURE 18: APPS IN AUSTRALIAN CLASSROOMS PARTICIPANT PERSONA ......ccoeeevviiiirririeeeeeeenn, 134
FIGURE 19: ROLE COMPARISON OF SURVEY, PHASE 1, AND PHASE 2 PARTICIPANTS.........ceuuun.... 135
FIGURE 20: SCHOOLING SYSTEM COMPARISON OF SURVEY, PHASE 1, AND PHASE 2 PARTICIPANTS
............................................................................................................................................. 136
FIGURE 21: YEARS OF TEACHING EXPERIENCE COMPARISON OF SURVEY, PHASE 1, AND PHASE 2
PARTICTPANTS ..etttiiiiiiee ettt e e e e e ettt e e e e e e e e e e tttaeeeeeeeeseeasastaesaeaaeeaeanssssaaaaeaeeesaannssraneaaaens 136
FIGURE 22: GEOGRAPHICAL LOCATION COMPARISON OF SURVEY, PHASE 1, AND PHASE 2
PARTICTPANTS ..etttiiiiiee ettt e e e e e ettt e e e e e e e e etttaeeeeeeeeeeeaaaabaesaeeeeeaeannstaaaeaeeaseeaaannssreneaaaens 137
FIGURE 23: FREE APPS AND TO WHAT EXTENT THEY ARE USED .......ccoovviumriiiieeeeeeeiiiirereeeeeeeeeans 142
FIGURE 24: EDUCATOR AUTONOMY IN FREE APP USE IN THE CLASSROOM .......cvvvvvvvvrvrerernennnnnnns 142
FIGURE 25: EDUCATOR UNDERSTANDING OF DATA COLLECTION AND DATA USE ......uvvveieeeennn. 143
FIGURE 26: COST NEGOTIATION ACCORDING TO THE SCHOOLING SYSTEM......ccceveeeuvrrirereeeeeenns 145
FIGURE 27: CONNECTING THE PHYSICAL LEARNING SPACE THROUGH MULTIMODAL LEARNING
ANALYTICS ... ittteeeee e e e ettt ee e e e e e e eeebaeeeeeeeeeeaettaareeaaaeeeaasastassasaaaeaeaansssasasaeaseeeaassssasaaaaens 165

xiii



FIGURE 28: EPISTEMIC NETWORK GRAPH FOR PHASE 2 INTERVIEW DATA, INDEPENDENT,

GOVERNMENT AND CATHOLIC SCHOOLING SYSTEMS ....eeeeiiieeeeeeeeeeeeeeeeeeeeeeieeeeeeeeeeeenaneeneseeas 178
FIGURE 29: PARTICIPANT PERSONA FOR DIMBLE, LINSIMMA AND CSSH ....cooeeeeeeeeeeieeeeeeeeeeeann. 199
FIGURE 30: THE EMORPHEUS THEORY ....ccoovvoeeeeeeeeeeeee e eeeeeeeeeeeeseeeeeeeeeeeeesesesesesaneeesessessesnnnnnnns 216

FIGURE 31: RECOMMENDATIONS TO ADDRESS NEW FORMS OF WORKPLACE RISK IN AUSTRALIAN
CLASSROOMS ...cooeeeeee e eeeeeeeeeee e et e e e e s e e e e et e eae s e s e e e ta e e aeseseeetaaaaaaeseseeereaaanaeseseserenes 238

Xiv



Abbreviations

AACP The Apps in Australian Classrooms Project

ACCC Australian Competition and Consumer Commission
ACEL The Australian College of Educational Leadership
AHRC Australian Human Rights Commission

Al Artificial Intelligence

API Application Programming Interface

ATSI Australian and Torres Strait Islander

BETA (Australia’s) Behavioural Economics Team

ENA Epistemic Network Analysis

HCII Human-Computer Interaction Institute

HR Human Resources

HREC Human Research Ethics Committee

ICT Information and Communications Technology

LA Learning Analytics

NAPLAN The National Assessment Program — Literacy and Numeracy
NSW New South Wales

OHS Occupational Health and Safety

PIA Privacy Impact Assessment

PISA Programme for International Student Assessment
QLD Queensland

SA South Australia

SHEILA Supporting Higher Education to Integrate Learning Analytic

STS Science & Technology Studies



Glossary

Term Description

Aggregated data Data that is created by compiling and clustering together personal
and/or non-personal data of multiple individuals from both local and
global contexts

Algorithm “a set of instructions programmed into a computing system” (AHRC,
2018, p. 26)

Algorithmic bias The interactions between aggregated de-identified data and

Algorithmic identity

Algorithmic fairness

Algorithmic governance

Algorithmic system

Application
Programming Interfaces

Australian Privacy
Principles

Audio beaconing

personalized data that make up the decision matrix or pipeline for
insights and recommendations which contain an inherent tradeoff
between accuracy and bias. Also referred to an algorithmic fairness.

An identity formation that works through mathematical algorithms to
infer categories of identity on otherwise anonymous beings (Cheney-
Lippold, 2011, p. 160).

The interactions between aggregated de-identified data and
personalized data that make up the decision matrix or pipeline for
insights and recommendations, which contain an inherent tradeoff
between accuracy and bias. Algorithmic fairness is mostly used in
technology field, and it is also known as Algorithmic Bias.

A form of ordering or sorting teachers, based on their data and the
algorithmic rules that are incorporated into the complex infrastructure
within and around classrooms.

In this study, ‘algorithmic systems’ is used to represent any
commercial digital tool, platform or app that uses big data and
predictive or prescriptive analytics. It is an algorithmically informed
digital system that can according to a set of human or computer
defined goals and objectives, make predictions, recommendations or
provide insights that influence decisions in real or virtual
environments such as the classroom, school, or teachers’ personal
spaces. It uses computational or human input to infer categories of
identity on de-identified and anonymized datasets, to formulate
options for potential actions.

These are tools that allow software to be built, so that software
interacts with other software.

Regulated under the Privacy Act (Australian Government, 1988), the
principals guide privacy legislation and recommendations in Australia

Audio beaconing drops a cookie onto a teacher’s personal device,
which enables the playing of inaudible ultrasonic code through the
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Automation

Back-end

Becoming eMorpheus

Behavioural micro-
targeting

Big data
Big tech

Biometric software

Black boxes

Branded schools

Chatbot

Cloud

Comatose teacher

teacher’s personal device’s speakers. This code “can be picked up by
other smart devices with appropriate software installed and used to
link the devices being used by the same person.” (ACCC, 2019, p.
389)

A process operated without direct human input or supervision.
Automation can be indirect or without human supervision.

The part of a platform or application that performs a task not apparent
to the teacher.

A teacher or member of the school community that may or may not
embrace technology and is aware of how technology is modulated
through commercial and state intent that provide a constant means of
communicating benefit and solutions. By becoming eMorpheus, they
are aware that they are developing an understanding of both benefits
and risks associated with its use from transdisciplinary perspectives.

A form of targeted advertising that uses a proxy for the individual they
represent, and the “information about millions of people is collected
for behavioural targeting, a type of marketing that involves tracking
people’s online behaviour for targeted advertising” (Borgesius, 2016,

p. 1)
Data too large to be processed by mainstream databases (Power, 2014)

Largest and most dominant technology companies in Australian K-12
educational school settings

The collection data related to patterns of how teachers use a device,
which enables identification of a specific teacher.

A ‘black-boxed’ algorithm is described as a system viewed in relation
to its inputs and outputs that lacks explicit knowledge of its internal
workings - proprietorially protected, complex and increasingly
automated. That is, how the algorithm effectively functions, lacks
transparency.

Schools who have big tech as a dominant source of technology as part
of their educational practice.

A machine learning algorithm, which enables software to interact with
humans by initiating and responding to conversations using natural
language programming. In this study, chatbots are referred to in a
discussion of Edmodo's developing offerings, called 'AskMo.' AskMo
is a conversational intermediary between student and Edmodo,
circumnavigating the teacher.

A method of storing data and applications in external data centres
rather than on the teachers' personal device.

A teacher that may or may not embrace technology, but not as a result
of informed choice about resisting it. The way they perceive
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Commercial bias

Commercial platforms

Commercialized
classrooms

Concealed data practice

Consumer Culture
Theory

Cookie

Cross tracking device

Data

Data analytics

Datafication

De-identified data

technology is modulated through commercial and state intent that
whisper benefits and solutions, all the while keeping them from
‘waking up’ to risks associated with its use.

Commercial bias relates to content integrity (the alignment of the
content to understood intent by the teachers), commercial conflict of
interest influences the role of the teacher more for-profit, than for
educational outcomes.

Digital platforms including edtech, search engines, social media
platforms and other digital platforms that collect data and/or use data
analytics underpinned by commercial goals and drivers

A classroom environment that is connected to the broader
infrastructure of commercial data flows due to the presence of
commercial apps and platforms that collect, share and use data via
cloud technology.

It “occurs when suppliers’ terms provide weak privacy protections
for consumers while the extent of those terms, the resultant data
practices and the consequences of these data practices are concealed
from consumers” (Kemp, 2019, p. 11)

A relationship as “a social arrangement in which the relations between
lived culture and social resources, and between meaningful ways of
life and the symbolic and material resources on which they depend,
are mediated through markets” (Arnould & Thompson, 2005, p. 376).

A text file that collects data from websites such as personal
information and de-identified data collected from the teacher. This
may include location, device, engagement and browsing history. First-
party cookies are used by an app chosen by the teacher to recall
information about the teacher. See Web beacons for third party
cookies.

Multiple methods are combined to identify an individual teacher
across different devices. This may be the teacher’s log-ins, combined
with de-identified data to create connections between separate
devices.

Quantified information that is stored digitally.

Tools used to measure and track the behaviours of teachers online.
Tools include those that collect, cleanse and model data.

The conversion of the teachers’ digital interactions into data that can
be stored and repurposed, which in this study is for profit.

Data collected from teachers that have had personally-identifying
information removed.
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Device or browser
fingerprinting

Educational Technology

eMorpheus Theory

Freemium

Google classroom

Governance

Ideal-typical
transdisciplinary
approach

Immanent ethical
differences

Information
asymmetries

Information asymmetry

IoT

An embedded technology on the app or email, deliberately not visible
to the teacher. “This technology can be used to recognise the same
user across multiple online sessions even if cookies are deleted, user
login changes or IP addresses are hidden or changed” (ACCC, 2019,
p. 388).

It refers to the process and practices of educational practice
necessitating technology.

A theory that acknowledges that intangible digital identities are
present in educational settings, and flags a need to actualize them
according to established guidelines, policy and legislation to make
them tangible.

A business model where both free and paid services and/or content is
provided. In the case of edtech, this may be free to use with the
monetization of the data collection, or a free trial leading to a
subscription model with or without data monetization.

The Google platform which is used in K-12 settings.

The overarching ecosystem that supports the regulation and oversight
of educational practice in the classroom. In this study, it includes
commercial algorithmic systems and the regulatory and oversight
systems aligned to a consumer, human rights and workplace law,
policy and education.

An approach to the literature review that adopts reflectivity, to
consider interdisciplinary literature beyond education, then re-
integrates it into the Australian classroom context to look for new
outcomes.

Practical reasoning is an ethical approach, and by experimentally
approaching and evaluating (not judging) decisions, a negotiation or
understanding of the forces at play can be illuminated.

When individuals cannot access the information, they need to make
informed choices about their privacy when negotiating digital
platforms.

An informational knowledge malalignment between teachers and
commercial platforms. In this study, an information asymmetry
includes the teacher negotiating educational pedagogies, and the
commercial platform negotiating monetizing of the engagement with
the platform as a result of educational use of the platform.

"Internet of Things — the use of internet-connected technology in
physical devices that have not traditionally featured such technology,
such as cars, household appliances and speakers. This allows these
devices to collect, share and make use of data" (ACCC, 2019)
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Learning Analytics

Machine learning

Mobile device tracking

Multi-modal data

Nudge

Personal information

Personalized learning
Personalization
Privacy Impact

Assessment

Platform capitalism

Postdigital

Postdigital Teacher
Identities

The measurement, collection, analysis, and reporting of data about
learners and their contexts for understanding and optimizing learning
and the environments in which it occurs. (Siemens, 2013, p. 1382).

“computing system[s] used to make predictions and conclusions on
the basis of data” (AHRC, 2018, p. 26)

The teacher, as a prosumer, can be tracked on their personal mobile
device, including the location that tracks the movement of the device,
that can then use radio signals to communicate with mobile devices
passing nearby.

Fine-grained measurements of educational traces [and there are] many
sensors [that] can be now used in the domain of education to collect
data... across physical and digital spaces (Di Mitri, Schneider, Specht,
& Drachsler, 2018, p. 338)

A “liberty-preserving approaches that steer people in particular
directions, but that also allow them to go their way” (Sunstein, Reisch,
& Rauber, 2017, p. 2)

"Information or an opinion about an identified individual, or an
individual who is reasonably identifiable: f whether the information
or opinion is true or not; and f whether the information or opinion is
recorded in a material form or not" (Australian Government, 1988).

Tailoring of educational practice to the individual student. It does not
necessitate technology.

Tailoring of educational practice to the individual student, through the
algorithmic analysis of big data. It does necessitate technology.

A tool to assess privacy implications

“Whereby platforms enrol users through a participatory culture and
mobilize code and data analytics to realize a business model that
prioritizes rapid upscaling and the extraction of revenues from users’
data trails” (Williamson, 2017b, p. 63)

Postdigital theory has emerged in an attempt to make sense of an
increasingly digitalized society. Trying to explore what it means to be
human in a digital world, it explores the changed relations between
humans and technology.

A teachers’ identity actualization that works through algorithmic
systems to infer categories of identity on de-identified or anonymized
data and is positioned within current policy and guidelines. The
teacher has limited to no control over its construction and how it is
used.
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Proxies

Science and Technology
Studies

Surveillance capitalism

Targeted advertising

Teacher-deficit disorder

Teacher identity

Techno-solutionism

Thick description

Transcendent moral
opposition

Web beacons or pixel
tags

A proxy is the representation of an attribute. They can be non-
sensitive, such as location data, but exploited to derive sensitive
attributes such as race and ethnicity.

A field of research that shows “how (rather than merely tell that)
educational practices and actors are relationally composed, assembled
and configured. (Decuypere, 2019, p. 136).

Whereby data collection that relies on mass surveillance is a
commodity (Zuboff, 2019).

A form of online advertising, whereby advertisers use data collected
about teachers, such as age, gender, education, race, socio-economics,
online activity) to more precisely target teachers with advertising with
which they will most likely to engage.

The state of confusion evident as a result of the process of using data
about a teacher that positions them in the deficit. For personalization,
disruption occurs as deficits are perpetuated into insights and
recommendations, although not necessarily representative of an
individual teacher.

An identity built on personal autonomy and dependent on agency
(Zembylas, 2003).

The idea that technology can solve any of education’s perceived
problems.

The detailed interpretation of qualitative data, in which the researcher
makes clear the patterns of relationships, and then places them in
context.

Where there is a ‘good teacher’ vs ‘evil corporation’ discourse. This
is seen to be inaccurate, as many teachers run Youtube channels and
hence make them the commercial platform or 'evil corporation'.

Third-party cookies: set by companies other than the app chosen by
the teacher and often used for advertising / to track the teacher across
different sites.
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Abstract

This dissertation adds to a burgeoning conversation in education about the implications of
commercial platforms being embedded in classrooms and educational practice. Drawing on a
postdigital Deleuzian perspective, the study explores how Australian K-12 teachers are
negotiating their educational practice as part of a broader data-driven infrastructure which
includes predictive analytics and algorithmic bias. It does this by considering the changing role
of the teacher’s digital profile through a transdisciplinary lens derived from Education, Media

and Communications, and Learning Analytics.

Drawing on twelve months of data generation, consisting of an online survey (N=129), two
phases of interviews (N=40) with 23 educators from across Australia, and a platform analysis
(Edmodo), the study illuminates a startling correlation between the commercial profiling of
teachers and relatively intangible workplace hazards. The findings show that teachers are
negotiating commercial platforms as a form of psychosocial risk in the workplace, yet not

discussing their concerns due to fears of workplace victimization.

As such, the study uses the findings to offer theoretical and practical approaches, aimed at
improving workplace conditions for teachers. Introducing the eMorpheus Theory - a series of
practical recommendations for teachers, schools and Australian Departments of Education, the
study details a National Strategy in K-12 Educational Settings, suggests Policy and Legislation,
and advises methods for Co-regulation and Self-regulation of commercial platforms and data
stewardship in schools. The study concludes by detailing recommendations for further research

as a result of the workplace issues identified in Australian educational settings.
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