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"Anyone who has ever been in a classroom — where as a student or instructor —
knows that not all students procced at the same pace.” <Tyton Partners>
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Adaptive learning is

“dynamically adjust to the level or type of course content based
on an Iindividual’s abilities or skill attainment, in ways that

accelerate a learner’s performance with both automated and
Instructor interventions."
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<Horizon Report 2017 — HE edition >

<Source: http://er.educause.edu/articles/2016/10/adaptive-learning-systems-surviving-the-storm>



“Enabled by machine learning, adaptive learning technologies
can adapt to a student in real time, providing both instructors
and students with actionable data.
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The goal is to accurately and logically move students through
a learning path, empowering active learning, targeting at-risk
student populations, and assessing factors affecting
completion and student success.
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<Horizon Report 2017 — HE edition >

<Source: http://http://er.educause.edu/articles/2016/10/adaptive-learning-systems-surviving-the-storm>
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Figure 1. Adaptive Logic Model
Source: The Action Lab, EdPlus, Arizona State University

<Source: http.//er.educause.eduy/articles/2016/10/adaptive-learning-systems-surviving-the-storm>
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== Continual feedback provided by study
technology helps students learn better

of students using adaptive
learning technology report
that it is most helpful in
making them better aware of
concepts that they do not

of college students report
that access to learning
analytics can positively
impact their learning
experience

know yet
of students without access to of students using adaptive learning
analytics say that this data would technology report that it is “very
have a "very positive" or helpful” or “extremely helpful” in aiding
"extremely positive" impact on their ability to retain new concepts

their performance

Source: McGraw-Hill Education’s 2015-2016 Digital Study Trends in Higher Education Survey, fielded by Hanover Research.



Some students response ...

“The Impact of Technology on College Student Study Habits:
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<McGraw-Hill Education and Hanover Research>



Technology improves all aspects
of the student experience

Technology increases i
Very engagement with...

1))
)

Important! 6L

50*

% of students report that % of students using
adaptive capabilities in a adaptive technology
digital study tool are indicate a moderate or
“important” or “very major improvement in
important” their grades
e
v 1]
86" 2 s
o @ =
3 S £
I a ©
. G t4 a
say technology makes students reduces increases 2 s %
helps them be more feel better stress confidence ° & o
effective and prepared for class

efficient students

Source: McGraw-Hill Education’s 2015-2016 Digital Study Trends in Higher Education Survey, fielded by Hanover Research.



Case Study: CogBook

“After using CogBooks for one semester, student success
rates rose from 76% to 94% and the dropout rate reduced

from 15% to 1.5%. "

Would you like to have this system for other modules or
courses you are studying?

Navigating the course was easy.

The system looks and feels modern.

The system was easy to use.
The system helped with deeper understanding of the
subject.

CogBooks gave you useful feedback after answering a
quiz.

0% 10% 20%

Agree W Neither Agree nor disagree

Yes, 81%

81%

92%

81%

84%

68%

30%  40%

Disagree

50%

60%

70%

No, 19%

14% 5%

5% 3%

C11% 8%
8% 8%
24% 8%

80% 90% 100%

<Source: https://www.cogbooks.com/2016/02/04/improve-student-success-and-retention-with-adaptive-courseware>
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<Source: Horizon Report 2015 — Higher Education Edition
http://www.nmc.org/publication/nmc-horizon-report-2015-higher-education-edition/>
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media

<Source: Prospects for the application of learning analytics — Use cases and Service Mode
Yong-SangCho, Journal of Information and Communication, 2014>
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| Input data items for learning analytics

N
1~ “1
@rning & Teachi@
Activity * lecture
* material
* learning tool
* Reading * quiz/assessment —_
* Lectures « discussion forum .
. Quiz | - message Data ata Processing &|__ N
* Projects - social network Collection Storing 2
* Homework * homework 3
* Media * prior credit 3
. Tutoring o ACHIEVEMENT  frrrrreessrrrrses e s R R R e, . &
. Research « system log secured data exchange =1
+ Assessment | | ... Privacy S
+ Collaboration Policy 3
* Annotation ®
+ Gaming T weers S ; >
» Social Messaging >3
* Scheduling g
+ Discussion F k . . . .
< eedback & Visualization Analyzing

K ------ / Recommendation —

personalization, intervention
and prediction, etc
|< >

Outcomes from learning analytics

<Source: ISO/IEC TR 20748-1:2016 Learning Analytics Interoperability — Part 1: Reference model>
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Analysis
Algorithm

— \
~N N f \ Data Analysis \ g

Analytics Data Store —> |9 : ; 9{’ —> | Analytics Data Store

(Micro Data) & Analysis Analysis Output g (Analyzed Data)
—— S Interface  :: Processing i Generation c
= )

\_// el T T g

Constant Information \ .................... /

(Curricula, Learning | | [ | , .7
Resources, Preferences) | | - f [‘

Statistic Analysis Pattern Analysis Dashboard Integration
Topic Analysis Dynamic Modeling Content Recommendation
Network Analysis Association Analysis Learning Path Recommendation

Social Analysis (Curriculum Support)

<Source: ISO/IEC TR 20748-1:2016 Learning Analytics Interoperability — Part 1: Reference model>
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Reporting
lool

Transcript/learning data
can be delivered to LMSs, LRSs
or reporting tools

Learning data
is delivered to
an LRS.

Experience data

(11

LMS: Learning Management System
LRS: Learning Record Store




IMS
Caliper

- Learning Data \
IMS Caliper Framework el
Solutions
Learning Platforms / Apps
/ Caliper LTI Consumers | Providers > Dashboards
Metrics Profiles > Gradebooks
> Assessment > Analytics
> Media > Adaptive
Leam
> Reading "9
> Credentiali
> Writing » e
) > Personalization
> Messaging 3 p g .
> Discussion < ~ Analytlcs
> tore > Content
> Collaboration 2 S Curation
> Soclal > Authoring
> Lectures \_/ > Curriculum
Services
> Tutoring
> Learni
> Web Content DOliVOl’nyo
> More... > Reporting
IMS Services .
(LTI, LIS, CP, QTI etc integrated / leveraged) b = Sensor Endpoint

Source: New Architect for Learning (Rob Abel, 2014)
http://www.slideshare.net/JEPAslide/day3-edupub-tokyoims?qid=76ce5d4a-1ccf-468f-a428-c652584c395a&v=default&b=&from_search=4



Case Study: xAPI and Caliper utility for single LRS

L

."' "4 XAPY/
\ar O Caliper
Canvas Data Utility
CENTRAL XA.PV
nstrumented Caliper
R Utility
SuiteC XAlPV
nstrumented Caliper
R Utility
XAPI/
Utility

Etc...

xAPI|/Caliper

xAPI/Caliper

xAPI/Caliper

xAPI/Caliper

Native xAPI support

Native xAPI support

External predictive
Other data analysis engine

prOVider e.g. Intellify, Civitas,
e.g., SIS Blue Canary

Internal predictive
Other data analysis engine
prOVider e.g Apereo Learning

Analytics Processor

Data
processor
Learning
Record
Store
@
Local or cloud hosted R -
esearch
e.g. Learning Locker, \dminstrator I o
Watershed LRS
i
i

Enterprise

R R R R R R R

Data
Warehouse

Etc..

<UC Berkeley at LAIS- Asia 2016>

<source: http://www.lasi-asia.org:8080/wp/?page_id=660>
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<IMS Caliper properties of assignable>

‘ Property | Data Type | Description | Source
}Assignable
Date that th ignabl
ateCreated 1S0-8601 timestamp awe thal the assignable schema.org/CreativeWork
object was created
Date that th ignabl
dateModified 1S0-8601 timestamp ate that the assignable schema.org/CreativeWork

object was modified

datePublished

1S0-8601 timestamp

Date that the assignable
object was published

schema.org/CreativeWork

dateToStartOn

-8601 timestamp

Date that the assignable
object is allowed to be
started by Agent

dateToActivate

1S0-8601 timestamp

|

dateToShow

1S0-8601 timestamp

Date that the assignable
object shows to studkents

dateToSubmit

1S0-8601 timestamp

Date that the assignable
object should be submitte

~

maxAttempts

Maximum number of
attempts

maxSubmits

6_\Mammum number of

wacore double |Mammum score a\loN \
-\
Event Attribute | Required | Details /7\\\ Comments
actor Yes |Ferson, EdApp ‘

|action

H&-—’Iﬁmm}uve

thject

Yes |A55|gnable Digital Resource,N/A
2

HlO|E{e] FEX/TEH D

El

<xAPI Statement properties>

Property
id
r——

actor

verb

object

)

result

context

[Penerated

Yes Attempt,N/A

|targe| N/A |

federatedSession | No |sessmn id ‘Opt\una\. but recommended
edApp No |edApp ‘Opr‘:na\. but recommended
|group e_ﬂn_—"im | ‘Opmna\. but recommended
IL bership y No |Memhersh|’p T ‘Opnuna\. but recommended

|eventTIme

Yes i[vem Time

V

timestamp

stored

authority

Type
uuID

Object

Object

Object

Object

Object

Date/Time

Date/Time

Object

Description
UUID assigned by LRS if not set by the Activity Provider

Who the Statement is about, as an Agent or Group Object.
Represents the "I" in "I Did This"

Action of the Learner or Team Object. Represents the "Did" in "I
Did This"

Activity, Agent, or another Statement that is the Object of the
Statement. Represents the "This" in "I Did This". Note that Objects
which are provided as a value for this field should include an
"ohjectType" field. If not specified, the Object is assumed to be an
Activity.

Result Object, further details representing a measured outcome
relevant to the specified Verb

Context that gives the Statement more meaning. Examples: a
team the Actor is working with, altitude at which a scenario was
attempted in a flight simulator

Timestamp (Formatted accarding to 1SO 8601) of when the events
described within this Statement occurred. If not provided, LRS
should set this to the value of "stored" time.

Timestamp (Formatted according to ISO 8601) of when this
Statement was recorded. Set by LRS

Agent who is asserting this Statement is true. Verified by the LRS
based on authentication, and set by LRS if left blank

Required

Recommended

Required

Required

Required

Optional

Optional

Optional

Set by LRS

Optional
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Curriculum standard per school grade

First criteria of science subject (top level)

Second criteria of science subject (second level)

Goal of achievement

Praperties af Marter -

How does the structure af matter affect the properties and nses of materials?

FPREEINDERGARTEN &—— School level

\

PE.1 - Objects have properties that can be ohserved and used to describe similarities and differences ¢

Core Science
Curriculum
Framework

Preschool Curriculum Framework

Grade-Level Expectations

Students should be able fo:

Preschool
Aszzessment
Framework

PE.1.a. Some
properties can be
observed with the
senses, and others can

simple tools or tests.

be discovered by using

Cognitive Development: Logical-
Mathematical 'Scientific Thinking -

1. Ask guestions about and comment
on observations and
experimentation;

Collect, describe and record
information;

Use equipment for investization;
Usze commen instruments to
measure things;

Demonstrate understanding of one-
to-one correspondence while
counting;

Order several objects on the basis
of one attribute;

Sort objects by cne or more
attributes and regroup the objects
based on a new attribute;

Engage in a scientific experiment
with a peer or with a small group.

[y

P

1aa

=~

n

Use senses to make observations of objects and
materials within the child’s immediate environment.

Usze simple toels (e.g.. balances and magnifiers) and
nonstandard measurement vnits to observe and compare
properties of objects and materials.

Malze comuments or express curiesity about cbserved
phenomena (e g.. “I notice that. . or “T wonder if. ™).

Count, crder and sort objects (e.g. blocks, crayons,
toys) based on one visible property (e.g., color, shape,
size).

Conduct simple tests to determine if objects roll. shide
or bounce.

COG 1 Engages
in scientific
nguiry

COG 3 Sorts
objects

COG 5 Compares
and orders objects
and events

COG 6 Relates

number to quantity

Achievement statement (third level)




Primary school 3-4 grade group Primary school 5-6 grade group

Area of content

Section




Content of
curriculum

Core achievement criteria
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PRIVACY AND DATA PROTECTION



Unlawful

Learning Analytics? =& :
I 0P/ )pER
=l s [UF P8
imitati SR Yol
Lawfuln.efs,sz Purpose limitation, &L /f
Data minimisation, Consent, etc. LR - Ji ke

«learning analytics will be unlawful and the
school owner will not be able to maintain the
most vital data protection principle: the data
principal (the student) will not have control of
and a say concerning the use of his or her
own iInformation» (IKT-senteret, Norway )

< Jore Hoel at LAIS- Asia 2016 >

<source: http://www.lasi-asia.org:8080/wp/?page_id=660>



What is the Law?

secure _organization

pay mentd | g |ta |E UG en -eegpaer\encé

te@t
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pank 'Companles
EuropeanpseUd
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< Jore Hoel at LAIS- Asia 2016 >

<source: http://www.lasi-asia.org:8080/wp/?page_id=660>



The DELICATE Check”st
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trusted

Learning .
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Drachslcr, H & GruHer. W. (201
to establish tru

~Nvolve 5 stakeholders andt
prrva:y concerns (of
ersong| dats

€ da
data subjects}
Collec
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ergy Direct;

Privacy, regulz tions (new Consent needed)
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th externalproviders
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e
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6). Prlvacy andAnaIylics =it’s 5 DELICATE ISSue, A Chc-cklist
Sted Learn ing Analvtics. th Loarning Ana)ytics and Knov.'ludgu Confcrence
» 2016, Edinburgh. Uk,

2016, April 25 29, 2

a 201
Tore Hoel at LAIS- Asia
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