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Learning analytics

« the measurement, collection, analysis and reporting of data
about learners and their contexts, for purposes of
understanding and optimizing learning and the
environments in which it occurs

« Workflow of Learning Analytics Systems
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Reference model

« an abstract framework or domain-specific ontology
consisting of an interlinked set of clearly defined concepts

e a standard model used to specify system requirements in
an implementation- independent manner

: Input data items for learning analytics\l
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Learning analytics system project

: Area of LET data generation (Test bed I) s
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Requirements for the reference model

« Open and extensible:
— new sensors, new task workflows
 Distributed:

— multiple sources of data and functionalities distributed over
multiple systems.

* Interoperable:
— various learning platforms or virtual learning environment
 Reusable and configurable:
— modular building blocks
 Real-time and predictable:
— real-time constraints, estimate the time to completion.
» Usable:
— data visualization and monitoring
« Secure and traceable:
— privacy, data governance



Workflow Example

- Inforgraphics
- Presentation

- High Performance Distributed File Processing

(Hadoop) Tech
- Data Extracting and Filtering ZURCh as 3D and
r - LTI(Learning Tool Interoperability), IMS Caliper
Learning Data Data Storing o
- : & Visualization
Activity Collection :
Processing
A
T Policy: Privacy, Governance
- Structured: DB, Spreadsheet, etc - Analytics Algorithm
- Semi-structured: XML, HTML, etc (Schema based - Natural Language
Markup) Processing,
- Unstructured: Text, Image, Video, Voice Data, etc Emotion Analytics, etc

- Data Masking

- Analysis Algorithm
Selection

- Privacy Policy
Implementation



Proof of Concept for the Reference Model

Application
Input Data Items for Learning Analytics
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Data collection
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Data storing/filtering
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Data storing/filtering
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Data Analysis
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Analyzing
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Visualization
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11-01 & 11-02. Assessment using ICT
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Visualization
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Details — Visualization Manager

work flow
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Feedback
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Reference Architecture
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Deployment architecture

Visualization Tool
(i.e. Chart.js)
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Reference Architecture: Sequence Diagram
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Test Scenario

Learning activity:
— open digital textbook on Readium-JS viewer
Data Collection:

— IMS Caliper sensors capture data and send to an event
store

Data storing/filtering

— data are transformed into uniform RDF triples and stored
to the analytics data store

Analyzing

— statistical analysis performed using the R
Visualization

— dashboard showing real-time student activity data



[DEMO] 1. open digital textbook on Readium-JS viewer
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[DEMO] 2. Reading activities on Readium-JS viewer
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[DEMO] 3. Reading activity data converted to the RDF format

"@context”:"http:i//purl.imsglobal. urgfctxfcal|Derfu1f¥|ewEvent

}

I

“Btype” {httpif/purl insalobal .orafcal iperdvl ViewEvent”
“actor”:
“@id" http Ffwww, intercaode. krfuserfuseradl ™,
"@type "http://purl. imsglobal orafcal iper/vl /1l is/Person”
“name” tester .
“Broperties” i},
“"lastModifiedTime” 1 1413283997368

“action” Uwiewad”,

"abject”

: httpiffwww.intercude.krfcuntentsfa.html",
"http A purl. imsalobal .ora/cal iper /vl /Reading”.

“name” "B Sectjon”

“properties”ir

“objectType” :[].

“alignedlearningdbjective” :[].

“kevward”:[],

“partQfT i},

"lastModifiedTime” = 1418283397268,

http:/Afwww. intercode. krfcontents/a-1 . html ",
“Btype” :"http:/fpurl.imsslobal .orgfcaliper/vl /Frame”,
“name” "B Sectjon”

“properties” i},

“objectType”:[].

"aI|gnedLearningObJective":[],

"keyword

"Bart0f”: htip: Ffwww. intercode kr/contents/a.html”
"IastMDd|f|edT|me - 1418283337868,

“index” 1
F
Qenerated null,
"edhp

@|d “http:/fwww. intercode.kr/software/contents—viver”
"@type':"httpiffpurl imsglobal orafcal ipersvl/Softwaredpplication”,
“name” :"Contents Yiwer”

“Broperties’ 1},
“lastModifiedTime” 1141 3283997568

group” i
"Bid" " "http:/www. intercode. kr/araup’
"@type':"httpiffpurl imsglobal . orgfcal|perfvlfﬁroup .
“name” "group”,
“properties” i},
“lastModifiedTime” 1 14138283997568,
"0rgan|zat|0n :
"Bid” http Sfwww . intercode. kr/part’
"@type ‘http://purl . imsglobal orgfcal|per/vlfllsf0rgan|zat|0n
“name” T team a’,
“Broperties” it
"lastModifiedTime” - 1415283997365,
“parentOrg”:{}

cuurseSectan A1
“@id” httD SAwww . intercode. krfcourse/sectionl”
"@type “http:/fpurl.insglobal. arascal iperfvl/1is/CourseSection”,
“name” I 'course 17
“properties” i},
“lastModifiedTime” 1 141382839975638,
“parentCourse” :{}

}

“startedatTime” :0,
“endedAtTime™ 0,
“"duration”:0

khttp://purl.imsglobal.org/ctx/caliper/vl/ViewEvent/1>

tactor <http://www.intercode.kr/user/user@els;

rstartedAtTiem @™

rcontext <http://purl.imsglobal.org/ctx/caliper/vl/ViewEvents;
raction "wviewed™;

ttype <http://purl.imsglobal.org/caliper/vl/ViewEvent:;
:object <http://www.intercode.kr/contents/a.html>;

redApp <http://www.intercode.kr/software/contents-viwers;
:group <http://www.intercode.kr/group>.

<http:/ fwww.intercode.kr/user/usereals

:lastModifiedTime "1418283997868";

:name "tester™;

ttype <http://purl.imsglobal.org/caliper/vl/lis/Personz:.

<http://www.intercode.kr/contents/a.html>
:lastModifiedTime "1418283997868";

:name "B Section™;

ttype <http://purl.imsglobal.org/caliper/vl/Readings;
:frame <http://www.intercode.kr/contents/a-1.html>.

<http://www.intercode.kr/contents/a-1.html>

ipart0f <http: /v, intercode.kr/contents/a.html>;
:lastModifiedTime "1418283997868";

:name "B Sectian™;

:index "1"

ttype <http://purl.imsglobal.org/caliper/vl/Frame:>.

<http://www.intercode.kr/software/contents-viwer:
:lastModifiedTime "1418283997868";

:name "Contents Wiwer";

rtype <http://purl.imsglobal.org/caliper/vl/Softwarefpplication:.

<http://www.intercode.kr/group>

:courseSection <http://www.intercode.kr/course/sectionl>;
:lastModifiedTime “1418283997868";

rorganization <http://waw.intercode.kr/parts;

tname “group”;

:type <http://purl.imsglobal.org/caliper/vl/Group>.

<http://www.intercode.kr/course/sectionl>

:lastModifiedTime “1418283937868";

iname "course 1";

rtype <http://purl.imsglobal.org/caliper/vl/lis/CourseSectionz.

<http://vwwa.intercode.kr/part>

:lastModifiedTime "1418283997868";

:name "team a";

ttype <http://purl.imsglobal.org/caliper/vl/lis/Organizationz.

ViewEvent data in JSON format

ViewEvent data in RDF format



[DEMO] 4. Collected data on event store

s

p

http://demo.uos.ac.kr/sample.userg0l

http://demo.uos.ackr/name

"Son"

http://demo.uns.ac.kr/software/testapplication

http://demo.uos.ac.kr/name

"TestApplication”

http://demo.uos.ac.kr/readingl6 http://demo.uos.ac.kr/name "Page7"”
http://demo.ues.ackr/readingl0 http://demo.wos.ac.kr/name "Pagef”
http://demo.uos.ac.kr/readingd http://demowos.ac.kr/name "Paged”
http://demo.uos.ac.kr/readingld httpy//demo.uos.ac.kr/name "Paged”
http://demo.uos.ac.kr/readingl8 http://demo.uos.ac.kr/name "Pagel0"
http://demo.uss.ackr/readingl http://demo.uos.ac.kr/name "Pagell”
http://demo.uos.ac.krfreading2 http://demo.ucs.ac.kr/name "Pagell”
http://demo.uos.ac.kr/readingd http://demowos.acki/name "Pageld”
http://demo.uos.ackr/reading? hitp://demo.sos.ac.kr/name "Pagel5"
http://demo.ucs.ac.kr/readings http://demo.uos.ac.kr/name "Pagelb"
http://demo.uos.ac.kr/reading3 http://demo.uos.ac.kr/name "Pagel?"
http://demo.ucs.ac.kr/readingd http://democ.uos.ac.kr/name "Pagel8”
hitp://demo.uos.ac.kr/readingb http://demowos.ackr/name "PageZl”
http://demo.ucs.ackr/readingls hitp://demo.uos.ac.kr/name "Pagel”
httpe/fwwweintercode. kr/contents/assessment |http://demo.uos.ackr/name "TestContents”
http://demo.uos.ac.kr/sample.userli2 http://demo.uos.ac.kr/name "Kang”
http://demo.uos.ac.kr/readingll http://demo.uos.ac.kr/name "Pageq”
http://demo.wes.ackr/readingl2 hitp://demo.uos.ac.kr/name "Page2”
http://demo.uos.ac.kr/readingl3 http://demo.uos.ac.kr/name "Paged”
http://demo.ucs.ac.kr/readingl? http://democ.uos.ac.kr/name "Pages”
http://demo.uos.ac.kr/sample.user003 http://demo.uos.ac.kr/name "Bae”
http//demoucs.ackr/sample.user004 http://demo.uos.ac.kr/name 1a”
http://demouos.ackr/sample.user00s http://demowos.ackr/name "Byun"
http://demo.uos.ac.krisoftware/keris lems http://demo.uos.ackr/name "KERIS_LCMS"

http//demo.uos.ac.krievent40

http://demo.uos.ac.kr/actor

http://demec.uos.ac.kr/software/testapplication

http://demo.ucs.ackr/event3d]

http://demo.uos.ac.kr/actar

http://demo.uos.ac. kr/software/testapplication

http://demo.uos.ackrfeventsl

http://demo.os.ackr/actar

http://demo.ucs.ac kr/software/testapplication

http://demo.uos.ac.kr/eventds

http://demo.uos.ac.krfactor

http://demc.uos.ac kr/software/testapplicaticn

http://demo.uos.ac.krfeventl103

http://demo.uos.ac.kr/actor

http://deme.uos.ac kr/software/testapplication

http://demo.uos.ackr/event104

http://demo.uos.ac.kr/actar

httpy//demo.os.ac kr/software/testapplication

http://demo.uos.ac.kr/event]1 25

http://demo.uos.ackr/actar

http://demo.ucs.ackr/software/testapplication

http://demo.uns.ac.krfeventl 50

http://demo.uos.ac.kr/actor

http.//demo.ucs.ackr/software/testapplication

http://demo.uos.ackrfeventl65

http://demo.vos.ac kr/actar

bttp://demo.uos.ac kr/software/testapplication

http://demc.ucs.ackrievent189

http://demo.uos.ac.kr/actor

http://deme.uos ackr/software/testapplicaticn




[DEMO] 5. Dashboard showing engagement profile

Summary for [Son]

Subscription Period Page Views

7 74

DAYS PAGES

Trends number of Page Views

15

Total Session Average Session

982 35

MIN MIN

Quiz

12.5
Correct
10
[=)
o
v 75
&
5
255
Incorrect
0
2015-06-14 2015-06-16 2015-06-18 2015-06-20
2015-06-15 2015-06-17 2015-06-19 2015-06-21
Days
Top 5 most viewed Page Most active Users
1 Page8 1 Cho 2015-06-21
2 Page9 2 Jung 2015-06-20
3 Pagell 3 Son 2015-06-21




[DEMO] 5. Dashboard showing engagement profile

@ Summary for Son
Recent Activity

Total Session

200 w»

Reading

Trends number of Page Views
3.25

25 A

Page no

225

1.75

BOTE-05-05 2015-05-10 B1s-03-11 2015-05-12

Days

Assessment

Percentile Rank

59 0thers—

1.50m

Most Viewed Page

.H Pagei3
.u’ Psgelf

25

20

wn

75

50

Score

25

Most Active Students
._A Son

= | ast Visit: 2015-09-15

'_A Kang

Views Comparison

x

Aszessment

W 150n M 99 Others

Score Comparison

&

Assessment

W 15on W 99.0Others

Lt L

= st Visit 2005-09-14

™ pae
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Conclusion

* Need for Learning Analytics Interoperability

* Need for a Reference Model

Explicit specification of the learning analytics systems!

29



Future Work

« Standard data exchange model beyond information model

* Policy specification (in conjunction with ISO/IEC JTC1
SC36)

— Privacy
— Data governance

 Integration of the LOD of achievement standards
- LOD for curriculum knowledge

* Open and extensible system
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