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https://www.flickr.com/photos/leeperryphd/21518508244
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https://www.flickr.com/photos/leeperryphd/21518508244
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Executive Summary Introduction Georgia Tech Commitment Initiatives \
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http://www.provost.gatech.edu/educational-innovation/reports/lifetime-education/executive-summary

Executive Summary

I'his moment is ripe for change in higher education. Scores of iechnology entrepreneurs, foundatiors, and policymakers are a'ready trying

tc shape what the future looks like for botn learners and ‘nstitutions.JThe message for colleges and universities is clear; they can either sit
idly by or join in to design tneir own destiny.JAs a selective public instzution with a history of educatioral innovation, the Georgia 'nstitute
cf Technology sits squarely in the middle of the ferces sheping higher education. It is uniquely positioned t¢ madel what the university of

the future might look like

This report of the Georgia Tech Commission on Creating the Next in Education (CNE) is an effart to d-aw with hroad stro<es the nature
ct education tha: detines the technological researcn university ¢t the year 2040 and beyond. The Commiss cn was formed tecauss many
wilhin e inslilution arg convinced Lthal by the second hall 07 Lhis cenlury Georgia Tech will be d Teren. from Lthe universily thz! malured
and prospcred in the nincicenth and twenticth centuries. Georg a Tech's mission sccms to demand that the Institute examine the choices
that lie anead and maxe plans for a “uture that, however uncertain, is bound to present oppor:unities and challenges that cannot be
understood as incremental changes ir the status quo.

Drivers of Change

In a prior report titled Discovering the Drivers of Change in Higher Education (Georgia Tech 2076), the Commission outlinec the forces
likely to affect Georgia Tech, including a mrew and éccelerzzing revolution characterized by techno cgy-driver disruptive change throughous
society, shifting public gttitudes about the role of public universities, and demographic trends that challenge long-held assumptions about

Abelardo Pardo



Recommend: Commitment to a Lifetime Education

* Redefine approach: eliminate artificial barriers college-
precollege, flexible pathways and credentials, reinvent
physical presence, provide advising and coaching
networks

e Some Initiatives
* \Whole-person Education: need cognitive sKills,
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Mazur, E. (2009). Farewell, lecture. Science, 323(5910), 50-51.
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https://www.flickr.com/photos/36453784@N00/470295396
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. robust correlations between student
involvement in a subset of ‘educationally
purposive activities’, and positive outcomes of
student success and development, including
satisfaction, persistence, academic achievement
and soclal engagement”
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Trowler V. (2010) Student engagement literature review. York, UK: The H|gher Educatlon Academy'_‘
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https://www.flickr.com/photos/jganderson/3477778127
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https://www.flickr.com/photos/live-by-the-ocean/889324885

"... teaching in higher education will
necessarily shift the balance of its efforts
towards a greater investment in design
as a way of coping with otherwise
intolerable pressures on staff and
resources.”

Goodyear, P. (2015). Teaching as Design. HERDSA Review of Higher Education, 2, 27-50.
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https://www.flickr.com/photos/jacksonlavarnway/32642516942
https://www.flickr.com/photos/jacksonlavarnway/32642516942
https://www.flickr.com/photos/jacksonlavarnway/32642516942

"People make good choices In contexts in
which they have experience, good
'mormatjon and prompt feedback
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https://www.flickr.com/photos/derekbruff/5583561290
https://www.flickr.com/photos/derekbruff/5583561290
https://www.flickr.com/photos/derekbruff/5583561290
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Thaler, R. H., & Sunstein, C. R. (2008). Nudge. Great Britain: Yale University Press.
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https://www.flickr.com/photos/jeremybrooks/5021239786
https://www.flickr.com/photos/jeremybrooks/5021239786
https://www.flickr.com/photos/jeremybrooks/5021239786

* Understand human
memory and learning

WOO O]} S80J0] oSUsja(] 1[o8IS|

e Know usefu { TR
techniques to study ) Wy
v,;,‘

e Know how to monitor

* Understand existing
NIasSes

ez,
/

Bjork, R. A., Dunlosky, J., & Kornell, N. (2013). Self-regulated learning: beliefs, techniques, and illusions. Annu Rev Psychol, 64, =
417-444. doi:10.1146/annurev-psych-113011-143823
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https://www.flickr.com/photos/idfonline/16016366406
https://www.flickr.com/photos/idfonline/16016366406
https://www.flickr.com/photos/idfonline/16016366406
https://www.flickr.com/photos/idfonline/16016366406
https://www.flickr.com/photos/idfonline/16016366406
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https://www.flickr.com/photos/leeperryphd/21518508244

If You Could Choose One...

TEACHING EFFECTS

Influences and effect sizes related

* More than 500 meta-analyses

of student achievements {o student achievement

Sourca: Hatie [200%) Visible Leaming
Diagram. wwvi visible-d2aming.org

* 100 factors with potential ”;"ojfojjhf:;j:'j:::j::
inﬂuence for learning disabled students
Reciorocel teeching

Feecbhack

* Feedback in top five Spaced vs. mass praciics
Meta-cognitive strategies

(74 meta-analyses) Most o
effective form: video, audio, ”°°'em's°'”""*”““"‘."g
computer-assisted oot e
instructional feedback, and/or ekl
related goals Direct Instruction

Hattie, J. A. (1999). Influences on student learning. Inaugural professorial address, University of Auckland, New Zealand



_Q Feedback Leve\s

1. Task Level (understanding, performance)

2. Process Level (what to do to understand, perform)

.
3. Self-requlation level (detecting and directing effort)

4. Self level (personal evaluation and affect)

Hattie, J., & Timperley, H. (2007). The Power of Feedback. Review of Educational Research, 77(1), 81-112.
doi:10.3102/003465430298487

Abelardo Pardo



https://www.flickr.com/photos/sunnyuk/2239134269

¢

‘Feedback is a process to positively influence how students
engage with their work in a learning experience so that they can
improve its overall quality with respect to an appropriate reference

and increase their self-evaluative capacity”
2% !

E
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Pardo, A. (2017). A feedback model ch earning experiences. Assessment & Evaluation in Higher Education, 1-11. doi:
10.1080/02602938.2017.135690
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https://www.flickr.com/photos/kurafire/250686996
https://www.flickr.com/photos/kurafire/250686996
https://www.flickr.com/photos/kurafire/250686996
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https://www.flickr.com/photos/pnnl/4295162815
https://www.flickr.com/photos/pnnl/4295162815
https://www.flickr.com/photos/pnnl/4295162815

‘Learning at a glance”
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Schwendimann, B., Rodriguez-Triana, M., Vozniuk, A., Prieto, L., Boroujeni, M., Holzer, A., . . . Dillenbourg, P. (2016). Perceiving
learning at a glance: A systematic literature review of learning dashboard research. IEEE Transactions on Learning Technologies.

doi:10.1109/tlt.2016.2599522


https://www.flickr.com/photos/29233640@N07/32557107754
https://www.flickr.com/photos/29233640@N07/32557107754
https://www.flickr.com/photos/29233640@N07/32557107754

(1) methodologies for learning analytics dashboards
feedback currently based on pertormance indicators only,
(2) feedback automation methodologies (to our

knowledge inexistent).

\. .
-

Reacurnes

7(7 Sedrakyan, G., Jarveld, S., & Kirschner, P. (2017). Conceptual Framework for Feedback Automation and Personalization for

~ Designing Learning Analytics Dashboards. Paper presented at the EARLI Conference, Tampere, Finland.
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https://www.flickr.com/photos/beantin/37530935671
https://www.flickr.com/photos/beantin/37530935671
https://www.flickr.com/photos/beantin/37530935671

They do engage with teedback when properly deployed
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Zimbardi, K., Colthorpe, K., Dekker, A., Engstrom, C., Bugarcic, A., Worthy, P, . .. Long, P. (2016). Are they using my feedback? &=

The extent of students’ feedback use has a large impact on subsequent academic performance. Assessment & Evaluation in ;:
Higher Education, 42(4), 625-644. doi:10.1080/02602938.2016.1174187
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https://www.flickr.com/photos/salzburgglobal/16568185047
https://www.flickr.com/photos/salzburgglobal/16568185047
https://www.flickr.com/photos/salzburgglobal/16568185047
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= Carless, D. (2016), Feedback as Dialogue Encyclopedia of Ed Philosophy and Theory (pp. 1-6): Springer. doir ~ &
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https://www.flickr.com/photos/pp_pilch/7928408706
https://www.flickr.com/photos/pp_pilch/7928408706
https://www.flickr.com/photos/pp_pilch/7928408706
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https://www.flickr.com/photos/leeperryphd/21518508244

~eedback in technology-

medalated scenarios

Agent A Agent B
(instructor, expert, peer, algorithm) o = (Learner)
WA ~ (2,
> %:)sdlg Knowledg-e, beliefs
Measure and attitudes
P
_ _ 6) (3)
(gf) N '§, \ T Regulation J—;[ (Goals }‘_
Ana]_ysis & < Measure & |« ("z“-:, ¢
\ Prediction I Compare In ‘Multimodal 3y T \, :3
Evidence _‘[ Proccss} Stratcgics |
T & Tactics
10 - ) ’
Information ] Used
& Delivery J

Pardo, A. (2017). A feedback model for data-rich learning experiences. Assessment & Evaluation in Higher Education, 1-11. doi:

10.1080/02602938.2017.1356905
Abelardo Pardo



Large number of events per user

2016-08-09 00:05:43.124199+00,989,129.78.56.144,"{""outcome"": ""incorrect"", ""assessment"":
""summative"", ""score"": 44.4444444444444, ""exercise"": ""/data2u/static/exco_exc/DRM/
problem 13 c.html"", ""sequence"": ""DRM-exco-C""}",abelardopardo,196619,exco-answer

2016-08-09 00:05:44.140307+00,989,129.78.56.144,"{""score"": 44.4444444444444, ""exercise"": ""/data2u/
static/exco_exc/DRM/problem 03 c.html"", ""sequence""° " "DRM-exco-C""}",abelardopardo, 196620, exco-view
2016-08-09 00:05:47.76122+00,968,49.182.128.186,"{""question id"":""COD-numberofwires-eqt 1"",""answer"":

1}",abelardopardo, 196621, embedded-question

2016-08-09 00:05:48.861036+00,806,129.78.56.151,"{""question id"":""COD-encodeintegers-section-
egt 4"",""answer"":0}",abelardopardo, 196622, embedded-question

2016-08-09 00:05:48.959791+00,989,129.78.56.144, {""outcome""° ""correct"", ""assessment"":

summative score"": 50.0, exercise"": ""/data2u/static/exco exc/DRM/problem 03 c.html"",
""sequence"": ""DRM—exco—C""}",abelardopardo,196623,exco—answer

2016-08-09 00:05:49.539162+00,989,129.78.56.144,"{""score"": 50.0, ""exercise"": ""/data2u/static/
exco _exc/DRM/problem 14 c.html"", ""sequence"": ""DRM-exco-C""}",abelardopardo,196624,exco-view
2016-08-09 00:05:49.571138+00,1311,129.78.56.159,"{""url"":""https://flip.ee.usyd.edu.au/elecl601/
Material/COD/index.html""}",abelardopardo, 196625, resource-view

2016-08-09 00:05:50.050035+00,1069,129.78.56.199,"{""question id"":""COD-integerencoding-videoeqt-
eqt 3"",""answer"":0}",abelardopardo, 196626, embedded-question

2016-08-09 00:05:51.709295+00,806,129.78.56.151,"{""question id"":""COD-encodeintegers-section-
eqt 4"",""answer"":0}",abelardopardo, 196627, embedded-question

2016-08-09 00:05:51.962474+00,1069,129.78.56.199,"{""question id"":""COD-integerencoding-videoeqt-
eqt 3"",""answer"":0}",abelardopardo, 196628, embedded-question

2016-08-09 00:05:52.0819+00,806,129.78.56.151,"{""question id"":""COD-encodeintegers-section-

eqt 4"",""answer"":""-1""}",abelardopardo, 196629, embedded-question

2016-08-09 00:05:53.025356+00,1069,129.78.56.199,"{""question id"":""COD-integerencoding-videoeqt-
eqt 3"",""answer"":1}",abelardopardo, 196630, embedded-question

2016-08-09 00:05:54.756229+00,1311,129.78.56.159, "{ "url ":" "https://flip.ee.usyd.edu.au/elecl601/
Material/COD/COD notes.html#range-accuracy-and-precision-of-the-floating-point-
representation""}",abelardopardo,196631,resource-view

2016-08-09 00:05:54.856333+00,989,129.78.56.144,"{""outcome"": ""incorrect"", ""assessment"":
""summative"", ""score"": 50.0, ""exercise"": “"/data2u/static/exco exc/DRM/problem 03 c.html"",
""sequence"": ""DRM-exco-C""}",abelardopardo,196623,exco-answer




Combine logs with design

4187,

2016-07-14 00:56:46.341946+00,
{"time”":0,"id" : "xEJtdMQMcrs", "event": "PLAY"},
https://mycourse.com/Material/HLP/HLP notes.html,
embedded-video

Abelardo Pardo



Unvelling learning strategies

Intensive group Strategic group
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Median num. of sequences

Course weeks Course weeks

Highly Stategic group Selective group
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Median num. of sequences

Course weeks Course weeks

Highly Selective group
Learning stralegies

o focus on formative assessment
& focus on summative assessmen!

¢ focus on reading materials
— focus on wdeos
/8 9 10 11 12 13

Median num. of sequences

Course weeks

Jovanovic, J., GaSevic, D., Pardo, A., Dawson, S., & Mirriahi, N. (2017). Learning Analytics to Unveil Learning Strategies in a
Flipped Classroom. The Internet and Higher Education, 23(April), 74-85. doi:10.1016/j.iheduc.2017.02.001

Abelardo Pardo
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Combining Observations with Self Reports
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Ellis, R. A., Han, F., & Pardg, A. (2017). Improving insights from learning analytics - the value of combining observational and self-
report data on university student learning. Educational Technology & Society, 20(3), 158-1 69.

Abelardo Pardo
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https://www.flickr.com/photos/xmex/33714609216
https://www.flickr.com/photos/xmex/33714609216
https://www.flickr.com/photos/xmex/33714609216

Support teaching and learning in active learning

(a)

(b)

(d)

———— -y

Informing

o -

g

Selected data sources
(e.g. learner trace dala,
performance data)

Design-based
* - | research

Features

. Learning theory :
\:nmlnq design e _ 7| (Winne & Hadwin, 1998) | .
e e e .- o -‘_r__.—-————— v
ooooooooooooooooooooooooooooooooooo . \'\.\ ' K
.................................. ;0-‘...'.... L .....\l.\....".I‘I‘.II...
N
\ -——::'—4-"/’\*\ ~, :
- ’ / \.' v
: u
Model £ Interpretation i
building | ynsupervised of the results | |,5ionts about

(variables)
(1 Output of one analytical stage

analytical model

ey SO —_as an input for the next -

learning strategies

 Detecting strategies and strategy changes at the week level (Section 2.2)

Learning events data for
individual course weeks

Leaming action

counts per week,
per student

Student clustering

Weekly leaming

models - one
e

/

( Sequerces of weekly

=~ leaming strategles
(one seq. per student)

strategies

Strategy trajectorics:

LCA moadel

groups of similar
sirategy sequences

Stage 1:
detection of
weekly strategies

Stage 2:
detection of
trajectories of

strategy changes :

. Detecting strategies based on learning session analysis (Section 2.3)

Learning session data
for the whole course

Leaming

sequences

Sequence

clustering modal

/

/:;:;:,

stratagies + total
engagement

Student clustering

Learning strategies

Strategy-based

model

student profiles

Stage 1:

detecting strategies

as clusters of

learning sequences

Stage 2.
identifying
strategy-based

student profiles

General analytical
framework

Instantiations of the analytical
framework

Jovanovic, J., Gasevic, D., Pardo, A., Mirriahi, N., & Dawson, S. (In Press). An analytics-based framework to support teaching
and learning in a flipped classroom. In J. M. Lodge, J. Cooney Horvath, & L. Corrin (Eds.), Learning analytics in the classroom:

translating learning analytics research for teachers. United Kingdom: Taylor & Francis.
Abelardo Pardo
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https://www.flickr.com/photos/abchuell/35233229232
https://www.flickr.com/photos/abchuell/35233229232
https://www.flickr.com/photos/abchuell/35233229232
https://www.flickr.com/photos/abchuell/35233229232
https://www.flickr.com/photos/abchuell/35233229232

~eedback in technology-

medalated scenarios

Agent A Agent B
(instructor, expert, peer, algorithm) (Learner)

N f“ N NS
Goal

Task

\Measure

Knowledge, beliefs
and attitudes

te 1 v

R N (, ’ 1 )

{g() L8 . T gulation H Goals I"
i Measure &

Analysis & L [ (7) ¢
Prediction Compare |« ‘Multimodal 2y @
\ S \ >, . :) .
Evidence - StratcgIcs | g
<— Proccss |«— .
(g )....(g) & Tactics
— — — . A
10,
Information Used

& Delivery

Pardo, A. (2017). A feedback model for data-rich learning experiences. Assessment & Evaluation in Higher Education, 1-11. doi:

10.1080/02602938.2017.1356905
Abelardo Pardo



Instructor — per task
Technology — per student

Instructor

- 1
. N
Goal [ Indicator

Task 1
Measure lQl Q2|Q3 Q4J

(Measure

Q1 Sentence 1

Q2 Sentence 2
Q3 Sentence 3
Q4 Sentence 4

Abelardo Pardo



Instructor — per task
Technology — per student

Instructor

[ Goal ) -
L [ Indicator

Task 1 lQl Q2[Q3[qQa

Measure

(Measure

Q1 Sentence 1
Q2 Sentence 2
Q3 Sentence 3
Q4 Sentence 4

/

™

Goal ([ Indicator

Task 2
Measure [Ql Q2|Q3|Q4

-

Q1 Sentence 1
Q2 Sentence 2
Q3 Sentence 3
Q4 Sentence 4

/

~

Goal
03 Indicator

Task 3 LQI Q2]Q3 Q4J

Measure
Q1 Sentence 1
Q2 Sentence 2
Q3 Sentence 3
Q4 Sentence 4

’

Abelardo Pardo



Goal
Task 1
Measure

Ty

Instructor — per task
Technology — per student

Instructor

Indicator

f
1Q1/Q2(Q3

Q4

Technology

o5

Sentence 1

Q2

Sentence 2

Q3

Sentence 3

LQ 4

Sentence 4

e 1)
Goal

Task 2

Measure

ey

([ Indicator

1Q1/Q2(Q3

Q4

Dear {{ Given Name }}

Here are some comments about the
activities for this week.

* Task 1

le

Sentence 1

Q2

Sentence 2

»SENTENCE 1

* Task 2

Q3

Sentence 3

LQ4

Sentence 4

Goal

Task 3

Measure

-

Indicator

» STENTENCE 3

* Task 3

»SENTENCE 2

1Q1{Q2|Q3

o1

Sentence 1

Q2

Sentence 2

Q3

Sentence 3

&

Sentence 4

Let us know if you have any further
questions.

Kind regards.
Abelardo Pardo
Course Coordinator

Abelardo Pardo




Hi = =
Here are some comments and feedback about your lecture preparation in ELEC1601 during Week 2. AUtO matl C

Activity VIDEQ: Encoding in base 2, 8 and 16 Emai |

* Make sure you review again the whole content explained in the video of the activity. You could use a piece of paper and try to
replicate the developments that are explained in the video.

* Give another round to the questions next to the video in this activity until you answer all of them correctly at the first attempt
and without looking at the solutions.

VIDEO: Review of natural and integer number encoding

* Make sure you review again the whole content explained in the video in the activity. Encoding naturals is a procedure that you
will be using very frequently in the following weeks.

VIDEO: Encoding Integers

* Review again the 2s complement encoding explained in the video in the activity. Repeat the procedure until you are able to do

it very fast.
* You should give it another try to the questions next to the video in this activity. Try to work in the encoding until you have no
incorrect answers in a full round.

Read about the floating point representation

* Good work with the questions in the section. You may take some of them and create variations (change number of hits for
example) to make sure you fully understand the concepts.

* You should give it another try to the questions about range, accuracy and precision in section 2.7.2.

* Good work with the questions in section 2.7.3.

Sequence of problems about information encoding

* Good work with the exercises in the sequence. You may want to review it in a few days, or perhaps before the midterm.

Regards

Abelardo Pardo
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Effect size (Cohen’s d) = 0.49
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Pardo, A., Jovanovic, J., Dawson, S., GaSevi¢, D., & Mirriahi, N. (In press). Using Learning Analytics to Scale the Provision of
Personalised Feedback. British Journal of Educational Technology. doi:10.1111/bjet. 12592
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~OCUS groups

* "It helps me to validate where | am; do | need to
freak out right now”?”

e “ ..glves you a nudge — Stop procrastinating and
playing games!”

- ¢ Areminder to study "across the board” (flow-on
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Web page embedded
in the LMS
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course material
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e Support instructors to » Scale to large and highly
manage personalised diverse cohorts
feedback processes

e Open-source project

e Simple rule-base

knowledge encoding e Pilots In 2018 running

» Provide appropriate » Contact us if interested
view of data sources
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Conclusions

e Blended Learning calls for new design approaches

 Embrace the coach role to support students

* Target decision-making processes =

i- Feedback is one vehicle to provide effective support

'- Technology can help to explore conceptual exoskeletons
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