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what is UTS:CIC? ' Vice-Chancellor |

: : i DVC/VP
University of Technology Sydney bverve overve Gorparate
Connected Intelligence Centre

= UTS innovation lab specialising in
Learning Analytics

Faculty

= provides in house data science
consultancy

= academics teach data science
and perform research

= trains PhD students in Learning
Analytics

Buckingham Shum, S., & Mckay, T. (2018). Architecting for Learning Analytics: Innovating for Sustainable Impact. Educause
Review, 53(2), 25-37.



what is learning analytics? (LA)

Learning analytics is the measurement, collection, analysis
and reporting of data about learners and their contexts, for
purposes of understanding and optimising learning and the
environments in which it occurs

SolLAR definition
O

SOCIETY for LEARNING
ANALYTICS RESEARCH



traditionally EdTech has focused upon
providing analytics within the confines
ot specitic systems built by vendors...

(e.g. LMSs, eBooks, SIS)
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and

learning
OCCUrs
over a
ifetime!

Susie's journey
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so how can we *®

help our learners

to succeéd? . .
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especially in the light of the
fourth industrial revolution! &

Figure 4: Employment effect of drivers of change, all job types

Compound growth rate, 2015-2020, %’

Drivers of Change, overall
Drivers of Change, technological
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but tirst!
what type of learning
are we talking about?

are students acquiring:
content and skills?
or
learning to learn?




content and skills are well suited to adaptive
learning and intelligent tutoring systems
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but in an age of workforce
disruption content and skills will
quickly become outdated! &
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a “go look at it” approach tends to fail

= students don't apply knowledge

» |imited reflection

= often blindly believe LA instead of
qguestioning it and reinterpreting

» and it can be hard to use (Learning
Design is essential!)




example 1: learning to write

Vid
shoe | b o)o‘(‘ f’(' rrasen ‘j
Weshold not make wiggmdnwlmm As you proq'bly know in the fo m
hands thay can be Sowﬁnedmlan)wmgonngwhavelo@lherstoﬁhns
MMI‘D@/c_te o o Ang
Fotoneumobo(oouldhawatmgandamae(men)ﬂungcugmh*donusmot
work at all. Alllhetdnnglsdnuhnymay lhc onl¢ be bad¢ in
somem\y_glunlebodnfmhasabugﬁoold emorwnhmcm&!Nowl
( kmwﬂud:u@gpmlmtolkmgiﬁa.lnmhowmldn ¢ mor of its
it colud rerite uther nanobots programs Wcllsomcslewwstsmmngtoﬁgya
howtomakllpggnbulforthemtoeopyﬂmuellegommngmbeablelobmwo
Alaodnymphmngtomd&cthemchlkbnkmmmuuynughlwamy
at the intestens insted. But don’t be werryd thay mite make it so that thay will go throw the body
with the rest of th fogl Also thay might program them to temn of afier a serten amout of time.
Thay are also planing to make smal traking divises so kids wont get lost. I just hope thay
are haker safe and thay aren’t over used. | don’t want the goverment to know to much. | also
don’t want some sikeco thraking me.
So as you can see there are lots of problems. There is bugs, hakers, goverment overyuos,
and faling into the rong hands. There is good noos | think we are stile alitaule fare frome geting a
lot of nanobots just yet. AEWS



feedback — reflective writing

© One or more koywords missing

§ Semence 120 long, might

S3engage he reader. Try treaking
£ o smaller semiences

B sl thoughts and feslegs about
a sgnfcant eapenence

©® The challonge of new surprising
or usfamilar Kdeas, probiems or
BaMING CporeNcos

Deeper reflection, personally
appled

a How new knowledge can ead 0 2
change

sty had nO iGea what son of

ity Pharmacy seting. It has

| ™o axpactations of a pharmacst as
1 28 8 journay which axposed my
20r 35 S0OMOONe WhO gUcod me o
9N 10 roalse that the was ony 10 8
o thase exdoronces & hat |
KA 1 the pharmacy by

Product of My NS DRSSION and

o Various encountens along My

B with a now challenge. | intaly
pombors of the communty wern.
Ing undlarstanding of thew condition. |
10 300 things rom & parspective hat
Jratn thesn noBoms., | Rave decded

had signiicantly developed durng

35 when | dspensed rosuvastatin for
joal placemont and by this Sme | had
joss. A fermale patient came n with a
| his medication, | Meraly just

ot axtromely nervous. $he iold me
s the fegt e she was about 1o

] o o ron | 5 [BEmennror [ o
Feedback (Refective)

@0 Prior 10 starting my chnical placement, | honestly had o idea what sort of
challenges / would have 10 face in a Community Pharmacy seting it has
essontially provided me with & pernpective of he expeciations of & pharmacist as
a hoalth care professional (B | personally saw it as 2 joumey which exposed my
srengihs and weaknesses @ | saw My precepior &S SOMOONe who Quided me 10
help address my weaknessos i However, | 2ogan 10 roalse that this was only 10
2 certan exient B The mest important thing | lsarnt from these experiences
s that | can only develop my skdlls If | actively contribute to the pharmacy
by demonstrating initiative. « THhis INtathve was & product of my NN DaSSIOn
ANd MOvation 10 practise 88 & pharmacist in e @ Virlous encounters
along my journey proved 10 me that every day presents with a new
challenge. @ « / nbaly could not comprenend just Mow Ghverse e members of
the communly were, PAtICUafy I fegards 15 Nheir hoalth issues and
undersiandng of thar condton @ | found hat my clinical placement
aliowed me 10 see things from a perspective that | would sever have
Magined. @@ In order 10 Hlustrate these notions, | have decided 10 reflect
wPOn two major ideas.

Efoctve pationt communication wits & skl | had sigaificanty Sevelcped during
My cinical placement. A spoofic axampie wirs whan | dispensed rosovastatin for
a pasent (D ! wis 00 of the frst weeks of chinical placament and by this tme |

l ||||I | | : mmmndmmmﬁwmA“wmn



LA must be linked to the pedagogical purpose!

retlective writing research writing (CARS model)

Move 1 — Establishing a research territory:
E — Emphasis of a significant or important idea

e | o e bat? B — Background information and reviewing previous work
i e SeERST | W | Move 2 — Establishing a niche:
R What do twse kg | How 8 7 ptien Howcan! . . . . .- L
- { == || mesene S C - Contrasting idea, tension, disagreement or critical insight

What does it mean for
It epretaton "

il Q - Question or gap in previous knowledge

= . .
| ~— o || o | mmmny|  Move 3 — Occupying the niche

CONTEXT CHALLENGE CHANGE

N — Novelty and value of your research

Narrative

S — Summary of the authors goal, nature of the research or
structure of the paper

Gibson, A., Aitken, A., Sandor, A, Buckingham Shum, S., Abel, S., Kitto, K., Knight, S., Buckingham Shum, S. (2018).
Tsingos-Lucas, C., & Knight, S. (2017, March). Reflective Designing personalised, automated feedback to develop
writing analytics for actionable feedback. In Proceedings students’ research writing skills. In Proceedings ASCILITE 2018.
of the Seventh International Learning Analytics & In Press.

Knowledge Conference (pp. 153-162).

i See www.heta.io for more details



feedback — reflective writing
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feedback — research writing

Analytical Report Feedback Resources

Move 1: Establishing a research territory

(E Emphasis of a significant or an important idea
(B Background information and reviewing previous work

Move 2: Establishing a Niche

(€ Contrasting idea, tension, disagreement or critical insight
(@ Question or gap in previous knowledge

Move 3: Occupying the Niche

N Novelty and value of your research
©Summary of the author’s goal or nature of the research, or structure of the paper

(E/(B) ABSTRACT:
It is now widely accepted that timely, actionable feedback is essential for effective
leaming. In response to this, data science is now impacting the education sector,
with a growing number of commercial products and research prototypes providing
“leaming dashboards"”, aiming to provide real time progress indicators. (EME) From
a human-centred computing perspective, the end-user’s interpretation of these
visualisations is a critical challenge to design for, with empirical evidence already
showing that ‘usable’ visualisations are not necessarily effective from a learing
perspective. Since an educator’s interpretation of visualised data is essentially the
construction of a narrative about student progress, we draw on the growing body of
work on Data Storytelling (DS) as the inspiration for a set of enhancements that could
1 be applied to data visualisations to improve their communicative power. o We
present a pilot study that explores the effectiveness of these DS elements based on
educators’ responses to paper prototypes. @) The dual purpose is understanding

Analytical Report Feedback Resources

Thank you for submitting your draft to AcaWriter.Quality writing comes from revision.
Research shows that writing drafts and revising your text helps improve the quality of
your writing.

Remember AcaWriter is a machine — so it may not highlight all your moves correctly and could give
you incorrect feedback. So, don't be afraid to disagree with the feedback, if you believe you have
included all three moves in the correct order.

O It seems you have stated how your research fills the gap and/or solves the
research problem [Move 3 — Occupying the niche (S or N sentences)] before you
have indicated the gap and/or explained your research problem [Move 2 Establishing
a nice (C or Q sentences)]. It is more effective to indicate the gap and explain the
research problem before you state your solution and aim of your study. Acawriter
suggests putting Move 3 — Occupying the niche (S or N sentences) after Move 2
Establishing a nice (C or Q sentences).
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example 2:
learning to open

the black box

THE
BLACK BOX
SOCIETY

The Secret Algorithms
Tht Comtrol Mosey

and Infermanxon




active learning squared (AL?)

Col Classifier
K-—» ML Algorithm
cm!mu
a learning design we are starting to use: —
Classified
Posts

the student trains the classifier...
...while it is training the student...

Posts
(w Reclassifies Selects least certain
netecs | |
L Student Dashboard

A

Kirsty Kitto, Mandy Lupton, Kate Davis, and Zak Waters. 2017. Designing for student-facing learning analytics.
21 Australian Journal of Educational Technology, 33, 5 (2017), 152-168.



cognitive presence

“extent to which the participants in any particular
configuration of a community of inquiry are able to
construct meaning through sustained communication.”

Triggering

l

Exploration

v

Integration

A 4

Resolution

Garrison, Anderson, Archer (2001) Critical thinking, cognitive presence,
and computer conferencing in distance education. American journal of
distance education, 15(1):7-23

) Problem presentation,
Triggering phase

Relation to previous post,

Triggering phase

Shared resource,

Triccerin phase
gEernng pnhase

u ~ . Sewt
Insight, Opinion,
riggering phase
- Related video,
- - TG Mt Pocie .
- — ! Reference to previous post,
L4
¥ - S
Related original content,
| R
Insight, opinion,
x

https://plus.google.com/u/0/+StefanPSchmid/posts/4wrUbFzFwpJ



Towards Automated Content Analysis of Discussion
Transcripts: A Cognitive Presence Case

we can use machine | ————

Schocl of Iormancs Moray House School of Queesiand Unwersty of
The Unsvensty of Edetusgh Excaton Y-:-rocqy
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Kovanovié, Joksimovié, Waters, Gasevié, Kitto, Hatala, Siemens (2016). e
Towards automated content analysis of discussion transcripts: a cognitive TR i e T
presence case. In Proceedings of the Sixth International Conference on AT R e o e e e el i
Learning Analytics & Knowledge (LAK '16). ACM, New York, NY, USA, 15-24.



Connected Learning Analytics Toolkit

Community of Inquiry Classification
W Communty of Ingury Classficatons

Mbmmmmmmmm
When yOou SIFt TS SCtvly, you Wil 500 0N Of yOur DOSES. We Pave LSed MAChne BEr ng 10 CEIONSE yOur CODNING Dresence B00OSng he Communty of Ingury model.
HOowever, O MAChing ledrming 1001 1 S8 arming 80d 1 CouMd Do wetng. W woul Bes you

1. Think about how your post was classfed

2. Choose what Category you Belleve your POt Delongs ©
3.1 you Bee, you My NgNENT Saxl SOM your DOST TNAE yOU LSS IN MENING YOuUr GOOINON, O MO0 MMArkS 10 Ihe Ml -DOX ADOUL What NaiDad yOu COME 10 yOur CONCRSION
4. You can vew your Nstory Delow

What is Cognitive Presence?

Cogrtve presence has fowr phases: Trigoerng Exdlontion, Integration. and Resolton.

Trgoenng Phase Mtates GaCuaadn SO § DETCUE BSUe0DC or Ny

Exploration Phase 006S exDione e 5508 &1 PaNd Dy esCNangng oW e0ge DEtween MemDers Of The COMmunty.

Ntegration Phase meactons Duld wpon e 0eas Shard and exponed N The EXpioration phase and DEgn 10 CONSINUCT UNCENSaNGINg Or 3 SORSON ADOWE & 10D OF BSUe.
Resohubion PRase e messa)es r 3 OSCUSSOr T3’ 168! T SOANONS O NOErSLarang Oevecosd N The e 3o Drase



Connected Learning Analytics Toolkit

Community of Inquiry Classification
W Communty of Ingury Classficatons

Want to learn about your participation within your leaming community?
When yOu STt Tha BCIVy, you Wil 500 070 Of yOur DOSES. We Pave LSeC MECHNe BEr g 10 CEIJOFSE yOur (oG VIV Crimerco BOCORING The Lo rrunty of Maury Mmodel.

HOWever, Our MAChIng ledrming 1001 & 858 Barreg °d 1 COUd Do weong. W woult les you ¥

T 1. TRINK SDOUT NOW YOUF DORE WES CIRSSRNG
2. Choose what Category you Belleve your POt Delongs ©
3.1 you Bee, you My NgNAONT Sl SO your DOST TNAL yOU LSS I MENNG YOur G0N, O A00 MMAS 10 The Jeal-DOX ADOUL Whal NiDad yOu COMe 10 YOur CONCRSON
4. You can vew your Nstory below

What is Cognitive Presence?
Cogntve presence has ‘o phases: Trgoeng Exdionaton, Integraton. and Resowtonr.

Trggenang Phase rtates GucCuaeon SO & DO SSUe 0D 1o NOUry.

Exploration Phase 0067 esliore Ne 5508 & PaNd Dy estNangng aNow'e0ge Detween MemOers Of The COMmunty

Ntegraton Phase meacions Dudd JDON e Keas Shared 3D exDOomd N The EXpioraton phase and DEgr 10 CONSIUCT UNCENZINGNG OF 3 SORSO0N ADOWE 3 100N OF BSLe.
Resohution PRase e ™essades 1 2 OSCUSSON TN 108! The SOANONS Of UNOErIlErang Oeveo0ed N T™e e ioN Drase



Connected Leaming Aralytics Toolkat &~

Community of Inquiry Classification
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y, J. (2010). Open learner models. In Advances in
elligent tutoring systems (pp. 301-322). Springer, Berlin, Heidelb

Darren Hopes https://www.newscientist.com/article/dn24466-the-halloween-trick-that-conjures-ghosts-of-the-m



example 3:
personalised
messaging
to students
based on
activity In
class




weekly personalised feedback to 800+ students

(Acknowledgement: Jurgen Schulte, UTS Science)

Lecture Assignments Laboratory Exams Dashboard
Response Exams

Participation Selected Engagement

Participation Material S
Attendance P Time Participation

Comprehension
Engagement men .
Engagement Bag Management Working

Understanding Solving Skills Solving Skills Pattern

Workload Time Reporting Solving Skills
Management Skills Engagement




rapid, personalised feedback at scale to students
(developed by Jurgen Schulte, UTS Science)

End of week 3 feedback

wnd1  Dear Osiri,

Quite a few students had to move lab classes the past two weeks. This is just to confirm
that | have you on record that your are now in lab Group 18 and that your online lab
report should be submitted at our Group 18 pages.

You had a good start with Physical Modelling and seem to be well on track.

You managed to achieve 9 out of 10 marks in your WileyPLUS assignments.

Your lab reports came back with 7 out of 7 marks.

| noticed you are a keen participant of our lecture exercises. Did you know that they can
be accessed before as well as after the lecture, not just during lecture?

You seem to have had problems with one of the forces questions. Please have a look at
HRW Chapter 3.2.2 where this case is discussed in more detail.

Please don’t forget that the our third homework assignment has been released already.
This assignment will be due 11.00 pm Friday next week.

Kind regards,
Jurgen Schulte



scaling up via Australian national funding...

1
INSTITUTIONAL DATA SOURCES

J

Moodle
Eche360 STUDENT MATRIX PROCESS & ACTION
- 5 R ociovces NN N :
> | Oatain > [ ... — > Rdes + Email
M:: <—i Data Out j@ Chis | | | Joeeeee %i Rules s HTML |
Demsgrphies Analyse | <o o [ mules+ CRM
PLUG-INS

.
mlcxrom(}

WEB INTERFACE

8 Qi= Qo Qe

RULE
if this then that

-
IF. Aand

(not B)

-

Hi [ name ).
Here are
some tips:
~Tip1
~Tip2
“Tip3




Home TheTeam Scenarios CaseSoudies  Tool  Instiutional Adopsion  Dissersination  News  Costact

Providing personalised,
timely support actions to
large student cohorts.

http://ontasklearning.org
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example 4: navigating workforce transition

Digital Business

. - 7\\ et . ,:_\ -
Motivate Employees m R !
to Reskill for W
» the Digital Age i

Smarter With Gartner
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qualitications frameworks are too broad

Australian é q\

Qualifications ﬂ
Framework

The AQF Is currently undergoing a review. More information can be found on the Department of Education and Training website,

Australian
Qualifications A

Framework

https://www.aqgf.edu.au/



datasets exist that provide sophisticated mappings

~ § ABOUT £SC0 & CLASSIFICATION B TOOLS & RESOURCES Q
Q G sdent trginh (en) @

data scientist o

L OCCUPATIONS >’

Dola sOentisns Fnvd 00 Mierpret AOh Gola SOurtes, Manage e amounts of
ota, merge dels sources, ensure coranlency of dela ety and Create
DArTChoG it viwasimetions o ad In undertandng deta. They Sulid mathematical modeh
Wing Sata, prewert and communicate data nuights and Mndings to specialints
B0 SCRTSTS W T 100 a0 if reguired, 10 3 NON-EapaYT Sudenie, o



a prototype tool

UTS:Burning Glass.

Content Tagger/Similarity

Enter sutyect numbernts) ComMma separated

Entor sutjoct numbents)

Occupations Subjoct

Data Scortist us
26100 Data
Science for
Data /7 Data
Mining Anatyst .-
Statistcian aan
Database Acchitect
ol
Data Engineer . s PAbwe
IT Prgject Manager =
Data Warehousing Specklst e Deta,
and
U1/ UX Designer / Developer aw O
Financial Quantitative Analyst e
Chiaf information Oficer / Director of
en 38101 Leading
Information Technology Data Sclence
Intiatives
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UTS:Buming Glass

Content Tagger/Similarity

Enter sutyect nurmberis) comma separatd

Entor subject rumber(s)

Data / Data Mining Analyst

Oata Scertint

Product Marager

Software Developer / Enginoer

Market Research Aralyst

Sockal Scence Researcher

Natural Scence Reseasch Manager

82539 Impossiblities.
to Ponubistion

83540 Techology.
Methods and Creative:

Potential Skils

YT ) I (ST
T ) ) T
TN YN e G
oD I C D GRS

sgeting 30

T CEITS () () (T
T ) ) (T
e e e e e o)

[ oo oo g ] ovtoontrg st 100 w110
CETTTIT) CTTEET T

I () G Ty
I I CTrT ey
T e ey

oI I Y D (T
Y T T CT




so can we use this to help people identify new
opportunities when they are returning to university?
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CareerHub

Career Action Plan

r

Opportunity Decision-

Awareness Making

Throughout your career, you'll go through a
number of different stages......

Self - Awareness, Opportunity Awareness, Decision - Making and Take Action.

Cxpiore these stages through the activities Below
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but that requires an ecosystem of tools!
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data interoperability and portability are
: essential in a litetime of learning!
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what | have learned... and often wish that EdTech would too:
learning happens everywhere — so we need to enable that
learning happens over a lifetime — so over many systems!

we must establish the type of learning we are hoping to enable
we must focus on solving actual problems!

data interoperability and portability are essential!

technology alone is never enough
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