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’ Agenda

* Introduction: Scaling Informal Workplace Learning

* System Design: Designing a flexible framework for informal workplace learning
— Theoretical Underpinning
— Design Principles

e System Implementation: SOA for a Hybrid Knowledge Representation
— Software Architecture
— Services

* Applications: B&P, KnowBrain & Bookmarker/ Attacher
* Conclusion on the Support of Informal Learning

* Future Work: Next Steps & What else can be achieve by the $SS?
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Learning Layers Project:
Scaling Informal Learning

* Looking at Learning in Work
Practices

— [Eraut and Hirsch 2007, Maier
2009, Attwell 2003, Kooken et al.
2009, Collin 2006]

* Unlock Peer Production @

— [Schmidt et al. 2009, Maier & ®
Schmidt 2007] .

* Scaffolding for Meaningful Learning ()

— [Ley et al. 2010, Lindstaedt et al. ggg
2010, Siadaty et al. 2010, Pata,

2006] @‘g &
 Scale through Regional Clusters N
— [Deitmer and Attwell 2000]
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Making video material available

Use of video recording and on site through QR tags

annotation
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i.* X3-P0Z  PLC Equipmen
Explaining the use of a new Straw Building

X3-PiIC  X3-PVQ

How To

construction technique and
materials on site

Collection transformed into
instructional material to
enhance traditional training
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Further questions on the use of
the technique connected to site

W ! =

Material, questions and best
practices collected and
discussed
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Workplace Learning Layer

Integration through Workplace Learning Practices

Interaction Layers: An Ecosystem of Tools

« Interacting Interacting with 600
with People Digital Materials iﬁb ﬁ

Social Semantic Layer
Integration through Shared Meaning

PLC Equipment 1
How To @ I

X3-PVQ

Architecture & Integration Layer
Integration through Common Infrastructure

Deployment & Sustainability
Scaling in Regional Clusters
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Scaling Informal Learning: Project
Architecture

Workplace Learning Layer
Integration through Workplace Learning Practices

Interaction Layers: An Ecosystem of Tools
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L
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Social Semantic Layer
X3-pic  X3-PVQ ) .
Integration through Shared Meaning
X3-POZ PLC Equipment
Straw Building How To
\. J
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Architecture & Integration Layer
Integration through Common Infrastructure, Software Development and Tools

Deployment & Sustainability
Scaling in Regional Clusters
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’ Theoretical Underpinnings

* Individual knowledge is constructed through
collaborative knowledge building via artefact
mediated communication (Cress et al., 2013;
Stahl, 2000; Suthers, 2005)

e Community of learners is considered as a
distributed cognitive system (Hollan et al., 2000;
Hutchins, 2000)

* Social construction of meaning in a distributed
cognitive system, meaning making (Suthers,
2005)
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How shared meaning emerges in
Artefact-Mediated collaboration

X3-PJC

Lightning Solution

* Artefact-mediated PLC Equipment
communication needs minimal
shared understanding, i.e., a

common ground
(Clark & Brennan, 2003; Cress & Kimmerle, X3-POz
2013)

* Shared Meaning is a result of

social practices and negotiation
(Wenger, 1998)

How To Toilet

=
o

* Actors, artefacts,
interpretations and their
reifications co-evolve in a
constant dynamic process of
meaning making

o
=]

e
=)

— Tag streams (Twitter user)
— Word streams (Twitter user)
== Random power law baseline
= Random uniform baseline

semantic stability k

1
S

e
[N
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nr. of consecutive tag assignments t
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’ Goals of the Research

* Develop a framework and services that make
available a network composed of learners and
their shared artefacts

* Network is built by capturing how these
artefacts are used in workplace activity

* Services expose particular structural aspects
of that network in the learning context
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Knowledge is built by people

1 interacting with other people and artefacts
. New Information displayed to

5 Support User Interactions

2 Each interaction
increases the network ...

3 ... andis tracked in the history
Traces of the Network History

An Artefact
Actor Network

4 Intelligent Services
derive new information

Trust and Social Recommended User Resource Topic
Network Resource Profile Profile Modeling

°9®. ©
- - ) ‘
GG GGG

Whom to ask? What to read and watch? Who are the experts? What'’s the quality? What do people talk about?
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Persons interact in a small group or the * DP1: The SSS establishes a hybrid network of persons and artefacts built up by the
whole community of learners via shared interactions of persons and artefacts.
artefacts.

* DP2: The SSS creates and infers groups of users to let learners interact in trusted
learning settings.

* DP3: The SSS removes possible inherent boundaries from existing tools.
The situational context in which knowledge « DP4: The SSS can track the physical, time, social and semantic context in which
construction and application takes place is interactions have taken place.
important both for individual learning as ,
well as for establishing shared
understanding.
People (i.e. their interpretation) and artefacts * DP6: The SSS makes persons aware of collaborators’ interpretations via services.
influence each other in a dynamic process of
coordination of representational states.

DP5: The SSS can provide cues/recommendations (e.g., tags, artefacts, etc.) to remind
users of the context in which an interaction has taken place.

DP7: The SSS allows persons to express their interpretations that lead to manifestations
in artefacts via services (e.g., discussion, tagging).

Cognition represents a “cultural process” that = DP8: The SSN tracks the history of network interactions and can store different states of
allows access to the history of the that network.

translations between artefactual, internal

and physical structure.

Internal, digital and physical environment is * DP9: The SSS can represent different knowledge structures in different levels of
connected so that there is a constant maturity.

exchange between internal and external ,

DP10: The SSS provides a mapping to physical objects.
structures.

* DP11: The SSS supports different formality levels of metadata.
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’ Software Architecture

e SSS follows ideas of Service-Oriented Architecture (SOA) and
Microservices

* Functionality is divided in services that can be easily maintained, tested
and combined to new services or more powerful ones
* Key benefits:
— Loose coupling
— Abstraction
— Reusability
— Autonomy
— Statelessness
— Composability

* This architecture design aims at supporting various tools with common
functionality

e SSS is open-source software and available from the Learning Layers GitHub
— https://github.com/learning-layers/SocialSemanticServer
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| REST API I

Service Registry

Service Registry Ly

— Forwards requests from =

REST AP ¥

Service
— Implements interface
— Provides its datatypes,

\

Service
Implementation

/

<

1; I Service
L Configuration

|

Data Access Functions

Hybrid data persistence

/

— Mysal

— Apache Solr "
u@-

— External datasources (e.g.,

Evernote) Apache Solr

MySQL DB

Ext. Datasources
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’ SSS Services

e Metadata

— (1) formal (e..g, time, location), (2) domain specific (e.g., from ontology), (3) user provided
metadata (e.g., tags)

* Activity
— Trace users’ interactions with resources (e.g., log files)
e Search

— Full-text searches based on metadata (e.g., tags) or content (via SOLR)

e  Recommendations

— Tag-, resource-, user recommendations based on semantic, social and location-based context
(e.g., Seitlinger et al., 2013; Kowald et al., 2014)

* Gardening Knowledge Structures
— Topic Modelling (via LDA) and tag recommendations
* Discussion
— Discuss around entities and multimedia Q&A
* Access Restrictions
— Build groups of learners and share learning material with others

* Collection
— Organize data in collections or learning episodes
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Applications of SSS and Its Services

* Backend technology for various Learning Layers tools in
Healthcare and Construction domain

* Examples:

— Bits & Pieces
* sensemaking of learning experiences

— KnowBrain
* Collaborative organizing and discussion of learning material

— Bookmarker / Attacher
* Exploration of topics on the Web and formalization into blogs

e Others:
— e.g., Living Documents, AchSo!, DiscussionTool, Learning Toolbox
— see: https://github.com/learning-layers/

TZ .“”“““"‘“*w http://Learning-Layers-eu — Scaling up Technologies for Informal Learning in SME Clusters — layers@learning-layers.eu

16


http://learning-layers-eu/
https://github.com/learning-layers/

e

Bits and Pieces

¥ Bits And Pieces  Menu ~

Browse

Jump To Date” 4
Thursday 24 September 2015

Social Computing | shared | author: bn-testuser7 @know-center at | contributors: mar7in_bachi@gmail. com, bn-testuserS@know-centerat | (1)

Friday 25 September 2015

¥ 4 bn-testuser7@know-center.at @

Saturday 26 September 2015

08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00
2 bits
Crganize
Theories Tools and algorithms -
Social Theories
Cartography
The Charles S. ..
Tarja KuuttilaP33v01340
4 »
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Bits and Pieces

Notifications Search Context Sharing

# Bits And Pieces  Menu~  DES | private|

[aTa] =] [a T o

Browse Activity Stream Search Bit Episode info

clalml=]+]c/[n]

Jump To Date: T
2014 2015 Show in toolbar: Search with tags: it Title:

Su Mo Tu We Th Fr Sa 1ag Bit Title: private |

Sej Nov Dec Jan .
] 23 Activities 2-Triggers Episode Title:
s s 7 8 9 10 m
} } tessages Description DES
12| 03] 4] 15[ 16 17 18
ol ol 21l 2l 5l 2l 2 g = [¥] Recommengations
BIC - $t3-TriggerA Word cAn imageA taggedReview dUntitiedRecent cThoughtHealthca Description
OEEEREE
Dementia Enhancement Services

[&]

Organize

Allows input of up to 5.000 characters.
07.04.2015 09:51

DES o br-testuser8@know- =

center.at updated bit A

Word document of episode Date: 23112014

activityTest Search in labels and descriptions: In episodes:

Author: pn-testuser7@know-center.at Allows input of up to 5.000 characters.

01.04.2015 12:20 Enhanced ® Share Episode
| sent message got your Thumbnail
message. thx. to Results found:
sdennerlein@know-
Nindruiness use center.at

Dementia DES Po
BIWC - Stakeh

P i
Dementia DES Po Dementia Sehvic For co-editing

A5 3 separate cof
3-Triggers P Y

30.02.2015 14:28
The evemcte resource
1I_logo tif is recommended -

ementia Enhanc

Selected bits only|_|

Dementia

ja Enhanc

Things to consider
Share with:

Virite new message to: Enter username to search

Enhanced Services Guidance

Dementia Enhanced Service -
Specification
Open Episode

Sidebars =

Dementia Briefing Presentation

Properties Search Episodes:
Importance: fmeds @
Dementia Enhanced Service - -
5 .
ummary | 1 m ¥ My Episodes
User's tags: e = Relation to patient

Recommended tags (click to add):

=

7 DO
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& KB Dropbox Circles Q&A searc Q l

root collection

[

k

dieter
SharedWithMeFiles ectel preparation

ectel group

preparation

& &x 0 @

.... sebastian dieter

Resources

Alltags

A A ?
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& KB Dropbox Circles

L o

ectel2015_kbdemo... ectel2015_kbdemo

Lo

ectel2015_kbdemo... ectel group

L o

ectel2015_kbdemo... ectel homepage

=

ectel ectel preparation

4

Q&A ectel

L

ectel preparation

ectel2015_kbdemo

ectel 2015

what do u think abou this conf?

@ share

Answers (0) sorted by Dpate ~

Reply

@ dieter
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’ Bookmarker / Attacher

Bookmarker

s

Title
[Learning Layers | Scaling up Technologies for Informal Learning in SMl

Tags (separated by comas ",")
|bookmark, layers, project] I

bookmark TLU dont_know_what_to_include lets_check random biog
the best web osge sver my blog ssved random psge

[ Save Bookmark ]

Attacher

Attacher

& Tagcloud select
® My tags All the tags

Tags

bookmark (3)TLU (2) dont
know what to include (3)
lets check (2) random (2) blog (1) the
best web page ever (1) my blog (1) saved (1) random
page (1)

E= Your resources related to this tag;

Blog Numismatico

Tallinna Ulikool

E Other people also used this tag to
describe the following resources:

Centre for Educational Technology |
Haridustehnoloogia Keskus

- .““““‘""““"w http://Learning-Layers-eu — Scaling up Technologies for Informal Learning in SME Clusters — layers@Iearning-layers.eu

PROGRAMME

21


http://learning-layers-eu/

’ The SSS ...

* ...is a flexible technical infrastructure to integrate
tools for informal workplace learning.

* ... has been conceptualized and designed based on
principles gained from theories of Distributed
Cognition and Meaning Making.

* ...supports meaning making in artefact-mediated
communication.
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Future Work:

Workplace Learning Analytics

Giving learners the power to understand and analyse their learning process!

Adolfo A

Filterred -

Choose a tag to filter events:

course_design

Choose an artifact to filter events;

http:/ /www.ncbi.nlm.nih.gov/pubr

Filter Events

321 events are shown

El

M

onitoring

Activities

USET-CEMETEN_COWIZE_Design meetod ——
wel ﬁuimlflimmw P ————_L
Wit ganicaion HESISN E-Gppe_plussid_ja_milnused
consulting CTEalNIly MANY pupjic jearning olmdcomies outsomcs
st otwcagon ¥4 Stulenmls_health ... muwmud_piksitus
stutia_senersia  SMAFhone  [IMEIMETUNANISUS  ssissicetans

wrsmse yumomine S3f@ IGT_USAYE weswe  §-0SHUS meos worwason mose
T © MOtALe SMUHENtS "™ TG s newa
et ontine_courses  COUTSE™ HESIGN oo

eriajaiusesa_dppiia = .
seremaremen UAALIUSPIAKLKA instructional_design

Sat Oct 18

mieracton I- innouasioon  gutentimine
=== counseling

voustus pedagogy !earnerfmmmallnn_:wm_mmm

Exploring

Topics
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- - Gpetamine teshnalogy
ek
Iuidance

e noustamistehnikad 5om™
momate_teacgers = counseling_siudents m...:,..

teacher_motiation
evabentil  maairivs

video s

anvutigraaiia B X W online_counseling
technology_integration *** oniine_learning wrses
digivahendid_opimotivatsioonis liended learning

higher_education training

wozerz J@CTUEE ™  rototiitins [ -
e-learning_sustainability
digitaaine_jdentiteet
innwatsivoniosak comnseling
-~ - EAUISES  leamers_mobuation

evesaare

There are 12 documents related to the tag motivation

http:/ /exitticket.org/does-technology-
make-less—_.

ttp:/ [abcnews.go.com/blogs /lifestyle/2014 /05
fed...

E http:/ /www.educationrethink.com/2012 /07

f11-reaso._.

http:/ /www.tandfonline.com.ezproxy.tiu.ee
/doi/pd..

ttp:/ fwww.tandfonline.com/doi/abs/10.1080
[02671...

4 users employed the tag metivation
1 [lfikesa 0000000000000 ]
erkkipung
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Future Work:
Workplace Learning Analytics

Filter Events Social Network Tag Cloud

Represent all types of uptake events A

Number of uptakes events needed to represent a link:
3

[ Represent new network ]

The users evesaare and aivireimand did not
shared any file

The users evesaare and aivireimand shared 8
mg's

. 1 ecinoiogy inegraton 8
Understanding Gl ey

eXp“C.'t =i |r_an|C|t E
social relations
T -
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’ Coverage of Informal Learning?

The resulting tools
demonstrate that
the SSS is capable
of supporting
different informal
learning practices
at the workplace
(Ley et al., 2014).
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