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Ocpata

A gvotnta

* Oplopoi MaBnowaknic Avaiutikic (MA) (5')

* Awaotaoelc MA (107)

* MabOnoakn AvaAutiki & Aveotpappevn Tagn (57)

* Mabnotakr AvaAutikni kat AutoppuBulopevn Madnon (57)

* Motivational Interviewing (5’)

* [ebila MaBnoaknc AvaAutikig (text analytics) (10°)

B Evotnta

* EpyaAeia MaBnotaknc AvaAutiknc (MA) — Instructional Design (45')
[ Evotnta

e Abaktika Zevapla epnAdoutiopéva pe MA (Movtédo Gagne) — Learning Design (307)
e ZntAiuota HBwkNAG kat MA (10°)

» State of the art (SoLAR) (10')

* Emoduevo BrApua (Orange3, Anaconda) (20°)
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/\ECELC KAELOLOL

e 2XOALKN TAEN

e Emetepyaoia, avalvon kat aflomoinon Ekmatdeutikwy AsSopEVWVY

Data literacy skills
* Wndlaka epyaieia MA

e ALOOKTLKA OEVAPLO

* [MpoKANOELC
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OEQPHTIKO YINMOBAGOPO

What are learning analytics?

Learning analytics are software algorithms that are used to predict or detect unknown aspects of the

learning process, based on historical data and current behavior. There are four main categories of
learning analytics:

* descriptive (what happened?)

* predictive (what will happen next?)
« diagnostic (why did it happen?)

* prescriptive (do this to improve)

Most commercial solutions are descriptive only. Those that are predictive or proactive make certain
assumptions about learning that don't apply to everyone.

Reading data is like reading the digital body language of
your audience.

«Aibaoxw NAnpodopixn 1o 2021 yia tov noAitn Tou 210v awbvas|
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Texvikec Avalvonc Aedouevwy
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Oplopot MA (Background)

* Impact (satisfaction, performance, motivation, engagement, behavior change)
e Actionable LA

Learning analytics (LA) collects, analyses, and reports big data about learners to optimise
learning. The Society for Learning Analytics Research (SoLAR) (Lang et al., 2017) defines LA
as “the measurement, collection, analysis, and reporting of big data about learners and
their contexts and behaviours, for purposes of understanding and optimising learning and
the environments in which it occurs” (Siemens & Long, 2011, p. 33). Learning analytics
combines information retrieval, machine learning (ML), data visualisation, and statistical

algorithms ... human-centered design perspective for Learning Analytics.
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Analytics

Cognitive
sclences Text mining
Computer—based information systems NLP
Educational psychology
Knowledge—based

systems
Big data

Computers
and education
Knowledge discovery in

databases )
Data sciences

Learning
sciences

Machine learning Data mining

Pedagogy

Human computer
interaction



Analytics Model

Depends on purpose:
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q - Institutional Research
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|
Data Sources
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Human-centered Design Principles for Actionable Learning Analytics 9

Actionable LA

Finding the right balance between humans and
digital tools with respect to the orchestration load and
agency can be challenging.

3 Principles for the process of Human-Centered Design

After providing a brief view of what have been the main trends of LA research, and
based on the aforementioned literature survey and authors’ first-hand experience in
co-designing LA innovations with teachers and other stakeholders (to be presented
below ), we can conceptually distil three basic HCD principles to govern the process
of designing actionable LA solutions:

Agentic positioning of teachers and other stakeholders

Integration of the learning design cycle and the LA design process

Reliance on educational theories to guide the LA solution design and implemen-
tation.

R

The three principles reflect a human-centered perspective, since learning design
and orchestration are typically carried out by teachers and instructional designers,
and educational theories are produced bv researchers.

CREATION

LA
VENT soLuTio

Fhe integration of LA development into the learning design cycle. 1 — LA design: learning
lements selected as targets for LA solution; 2— LA implementation: a.) data from LA targets
zed by the LA tool, and the resulting LA informs: b.) orchestration, c.) and assessment

11 March, 2021




Approaches to LA

Which of the following statements best describe how your institution is attempting to solve the
identified problems?

We measure learning performance.

We try to understand how students learn.

We try to identify learning bottlenecks.

We produce reports based on institutional data.

We measure teaching performance.

We send alerts to students based on analytics results.

We send alerts to teaching staff / tutors based on analytics results.
We predict learning outcomes based on institutional data.

What are the motivations for your institution to adopt learning analytics
Counts % (Nn=4(

To improve student learning performance.
To improve student satisfaction.
To improve teaching excellence.
To improve student retention.
To explore what learning analytics can do for our institution/staff/students.
To provide personalised learning support.
To increase learning motivations.
To inform curriculum.
B _ To encourage self-regulated learning
b R R st To improve student-teacher communication.

1. Nanaddxng, L Tuppi, . TiApag, £ Awxonod Ao
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XpovoeteALtn tnc MA

Generation of LA Important points Time-slot
Pre-LA based Education One-size-fits-all learning, based on binary decisions. -2011
The first generation of LA-based Personalized, adaptive diagnosis, support & feedback. LMS centric -2013
Education approach.
The second generation of LA Instructional interventions, behavior change, what should learners do -2017
Ubiquitous, holistic, pedagogic, trusted LA with sophisticated, 2017+

Next generation of LA

"
‘@’ NMEKEX mmm
< \d AR T 4. MaxeSoviac. Nedonowricou

Nanabdxng, L Tuppic, A. TiApag, £ Awxonoltlov
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interdisciplinary, plug and play LA products, based on new advanced
types of datasets (e.g., emotional); learning meta-analytics; Integration
with Conversational Agents; From processing to understanding.




Background

Imagine if you knew...
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Average session time Preferred devices Locations to target When your content
is likely to be used

PLUS:

+ H + D +

Preferred formats Optimum video length How to get them to What your learners
come back for more actually want and need!




© Help me!

§ Projects

Background i

Your course name: Analysis

RISl How your questions were answered  Page progress  Your data
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The object of analysis — predictors

Alootaoelc MA

Interaction type

Use of serious games (engagement)
Click-stream behavior (login frequency) / low-level data activity
Assessments

SNA parameters

Demographics / student characteristics

Forum use

Video-based

Teacher guidance (intervention/feedback type)
Behavioral indicators

Quiz activity

Wiki metrics

uvepyaola e MEKE SN T
Péh AW YT a.M [ Py NeA
L Nanabixng, L Tuppis, A TiApag, L Aaxonodlov
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Alootaoelc MA

uvepyaoia pe NEKEJJENCIUT TN
LN e aasas a.M Sovi: NeA A

L Nanabixng, L Tuppis, A TiApag, L Aaxonodlov

Dependent variables

Student performance (binary or in grades)
Personalized (timely) feedback

Engagement

Prediction (of performance)

Motivation

SRL (self~-monitor/manage/reflect/assessment)
Collaboration / teamwork

Intervention

Assessment of mass projects

Retention / risk profiling / drop-out reduction
Monitoring

Class tracking-orchestrating / teacher awareness (TA)
Learning satisfaction

Critical thinking / implicit deeper learning
Adaptation/modeling of learning behavior and strategy

Time management

T PR @ l_
D & 144
YR @ Confidence
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Success stories

e https://www.cmu.edu/datalab/research/success-story-c-at-cm.html
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https://www.cmu.edu/datalab/research/success-story-c-at-cm.html

Nedilo MA

* Learning analytics

e Teaching analytics

* Academic analytics

* Text analytics

* Video analytics (https://bit.ly/2NfNIGXx)
* Content analytics

* Context analytics

* Visual LA

 Social LA

5:":( nEKE; My.-,'nm;uﬂi ki wyaiou,
v
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https://bit.ly/2NfNIGx

Video LA

* This amount of learning activity might be converted via analytics into useful information for the benefit of all video learners. As the
number of learners' watching videos on Web-based systems increases, more and more interactions have the potential to be
gathered. Capturing, sharing and analyzing these interactions (datasets) can clearly provide scholars and educators with valuable

information. In addition, the combination of learner profiles with content metadata provide opportunities for adding value to
learning analytics obtained from video based learning.

(PDF) Analytics on video-based learning. Available from:
https://www.researchgate.net/publication/262318264 Analytics on video-based learning [accessed Mar 14 2021].

Tasks: Analysis,
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Awareness etc.
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https://www.researchgate.net/publication/262318264_Analytics_on_video-based_learning

Wearable LA
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>0voeon MA pe AANEC OLOOKTLKEC TEYVLKEC
Labnong
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MaBnolakn Avalutikn & Aveotpaupevn Tagn

* Pre-class guidance
e AVixvEuOon MPOOVOTTOPACTACEWV — TIPOTEPNC YVWONG
* XpOvoC MEAETNC

e AvaAuon napakoAouBnonc dtadpaoctikwyv Bivieodlaleéewvy
(https://bit.ly/3tglUB9)

* MMpooeAkuon evoladEpPovVTog

* Forum topics extraction (avaotoxaopoc)

\-'.‘-, nEKEZ T AR B. Awyaiou,
I.w_\ ANTiEmE FAARAMD M. Kol NeA "
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https://bit.ly/3tglUB9

MA & Aveotpoppevn Taen
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Figure 5 Time spent on each topic. Exercise time in blue and video time in red.
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MaBnotokn AvaAuTikn & Atadopomolnpevn
AldaokaAla

* ALAPpOPETIKEC EPYAOLEC
* EueAiktec opadeg
* JUVEXNG aéloAoynon ko puBuLoN (exkmatdeutikol Kot podntn)
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MoaBnolakn AvaAutikn kot AutoppuBulopevn
MaBnon
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MaBnolakn AvaAutikn kot Motivational Interviewing

Informing (reflection - affirmation)

Asking open-ended questions (avaotoxaopoc)
Listening (summaries)

Commitment talk: end of meeting

> W

{-’.‘-, nEKEz b uvepyaoia e NEKENNE TR
/— 3 AATIENE FAARARD M Sovi: NeA A
W 1 8. Tefpac, E. Auax

11 March, 2021

< K L Aaxonoblow
«Aibaoxw NAnpodopixn 1o 2021 yia tov noAitn Tou 210v awbvas|
PER D @ i



MaBnolokn AvaAuTikn & 2UVEPYATLKOG
[TpOoyPOUULATIOMOC

* Google Colab
* repl.it (https://docs.repl.it/Teams/InputOutput)

"
7 MR A A S B, Awyaiou,
502 [IEKEE TN v

L. Nana G L Tupphis, Usag, L Aaxonoblou
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https://docs.repl.it/Teams/InputOutput

Eovalelta MA

* LAMS

* OpenEclass (OpenEclass)

* Google Classroom

* Moodle analytics (https://docs.moodle.org/310/en/Analytics)

* repl.it

* Google Colab

e LearnWorlds (https://youtu.be/q9tox3tz51Q)

* Open EdX (https://youtu.be/hhn-INn2drk & https://youtu.be/420370fcgmw)
* Khan academy

* Edmodo Insights

11 March, 2021


https://kastoria.teiwm.gr/edetclass/modules/usage/userduration.php?course=DIE150
https://docs.moodle.org/310/en/Analytics
https://youtu.be/q9tox3tz5IQ
https://youtu.be/hhn-INn2drk
https://youtu.be/4zO3Z0fcgmw

Moodle

(Evowpatwon o€ epyaleia Aélohoynonc, Ponc, Avatpododotnonc Kal 2uvepyaoiac)

* https://moodle.org/plugins/block configurable reports (empine: orov

exnaldevtiko va 0ol dragopa kprrnpla avaloong t@v oxediowv pabdnpartog (yra napdadetypa, ti €idovg dpaotnprotnteg
¢xel oopnepAdPet, MG TIg £XEL KATAVELPEL, T E1000G EKIAIOEDTIKOVG MOPOVG £XEL EVOMPATMOEL) KAl IAPAYEL YPAPHATA T
OIIOLd AVAIIAPLOTOVV TO AIOTENEOPA T1)G avAaNvorg )

 https://moodle.org/plugins/report engagement Engagement Analytics avarses
aovtopata dwd@opeg mToxeg ¢ enidoong tov pabnt (yra napadeiypa, oovenela otnv vIoBoAr] TOV EPYACIOV TOD
pabnpartog xat coxvOTNTA COPHRETOXIG OTIG OV{NTHOELS TOD PABpATOg) KAl HAPEXEL OTOV EKMALOEDTIKO Pl EKTIPNOT] Yid TO
‘pioko’ oo avtpetownifel o kabe pabntng va éxer yapnAn tehikn enidoon oto pabnpa.)

* https://moodle.org/plugins/gradingform erubric empine orov exmasevas va
Onpovpynoset yneuaxkég poopnpikeg (rubrics) afroAoynong towv padnrev - teAikog padpog pe Paon ta kprrippra
adloAoynorng Snplovpyeital avtopata amno to epyaleio)

¢ httpS://mOOd|e.0rg/p|ugin5/b|OCk heatmap (ooxvotnta epnAokng Twv pabnrov too pe

Kale exnmadevTikn OpaoTNPLOTNTA KAl EKIAOELTIKO ITOPO TOL OXedioD pabnparog).

" )
{‘.‘, n EKEZ b uvepyaoia ye N8 KE N T
2O TmNEET ) Maxeboviac fiek
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https://moodle.org/plugins/block_configurable_reports
https://moodle.org/plugins/report_engagement
https://moodle.org/plugins/gradingform_erubric
https://moodle.org/plugins/block_heatmap

LA AoyLlopLKQ

e RapidMiner, WEKA, KEEL, KoNstanz Information MinEr (KNIME),

Orange, and Python packages (Anaconda), Tableau, D3.js,
InfoVis, LAD, Concept Trail, Progress Statistics, LOCO-Analyst,
EduAnalysis, SoftLearn, Cloud-AWAS, ALAS-KA, Ignite teaching,
SmartKlass, SNAPP.



https://www.knime.com/knime-analytics-platform

>uvelodpopd MA oe SLOAKTIKA OTAOLA/TEYXVIKEC

* Video LA -> AlayvwoTtikn aéloAoynon

* Automated essay assessment -> AéLloAoynon

* MetplKeC Kat KatwdAla -> AtapopPwTikn aftoAoynon
e Text summarization -> Z0voyn gvotntog

* Sentiment analysis -> Ikavomnoinon podntwv

* Eykaupn avadpaon (m.x. RGB model) -> Auénon
OUMMETOXNC/EUTAOKAC Hadntwv/-Tplwv

* MA & MI -> change behavior

11 March, 2021



ALOQKTIKA 2evapLa epmAovTIopEVO e MA
(Movteho Gagne) — Learning Design
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[TpokAnoeLc - Zntnuata “HBwnc” kat MA (10)

* LA ethics is an interdisciplinary field of study that addresses moral, legal, and social issues;
therefore, institutions are responsible for implementing frameworks that integrate these topics.
Many of the ethical issues raised apply equally to educational data sets of any size.
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State of the art (107)

 https://www.solaresearch.org/events/lak/lak21/ (6teBvnc kowotnta)

* https://educationaldatamining.org/edm2021/
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Enopeva Bripoata (Orange3, Anaconda) (20°)

» Text/code classification-clustering
* Topic modeling

* Text extraction-summarization

e Semantic analysis

* Sentiment analysis

*ML&DL ...
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Euyoplotw moAv !

* Anuntpng TZnpag
dtzimas@sch.gr & blogs.sch.gr/dtzimas

2uvtoviotn ¢ EkmatdeutikoU Epyou MAnpodopiknc (ME86) Autikng Makedoviag
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