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Part One: Mobile Learning




1.1 What is Mobile Learning?

e The mobility of the device - includes learning
enabled with mobile phones, tablets, laptops, and
other devices

e The mobility of the learner - includes the
“embeddedness of the learner in the real
environment or in context”

e The mobility of the information - includes the
concepts of just-in-time learning and performance
support
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http://www.slideshare.net/larux/affordances-short-introductionlarulet2011

Adoption of Mobile Learning

More than Half of Smartphone Owners
Have Used Their Phone to get Health
Information, do Online Banking

% of smartphone owners who have used their phone fo

do the following in the last year

Get infoabout &
health conditicn

Lock up real estate
listings or infoabout &
place to live

-
B

Look up info about a job - 43

Lock up government
servicesor info - 40
Take a classor get
educational content - 30
Submita job
application - 18
Pew Research Center American Trends Panel sur

2014,
PEW RESEARCH CENTER

vey, October3-27

30% or more of smartphone owners used their
device to access a class (Pew)

74% of learners used mobile devices for eLearning
(Ambient)

Mobile learning is one of the top three learning
priorities for companies in the coming year

But companies are lagging; 30 percent have limited
mobile learning while 25% have none at all
(Brandon Hall)



s 79

0.23 .88 7"Mobile leamingy
026-»@-35 self-efficacy ]

(SE) &1

A a
0%'?3@. ;
0a1->{Xio]é 7 .

(SA) £3 94+

U 81
0.21 89
43 .76

Park, Nam and Cha

0.23 017 032 0.41

73 .86 N

+~
ro4

047 0.26 017

—— significant influence

....... > not significant influence

What factors
are relevant
to technology
acceptance
of mobile
learning”?


https://www.researchgate.net/publication/230551056_University_students'_behavioral_intention_to_use_mobile_learning_Evaluating_the_technology_acceptance_model

Mobile Learning Policy Framework

Rationale

Roadmap

Partnerships
Access and Security
Devices

Pedagogy
Resources
Assessment

Administration




Mobile Development and Delivery Standards

Delivery: Development:
IEEE 802.11 (wifi) iIOS (Apple)
3G, 4G, LTE (mobile) Android (Google)
Windows (Microsoft)

Web / HTMLS

sl




Mobile App Technology Stacks
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Mobile Device Management

WindowsIT Pro

BYOD - Bring Your Own Device
COPE (CYQOD) - Corporate Owned Personally Enabled

DBYOD - Don’t Bring Your Own Device


http://windowsitpro.com/byod/bring-your-own-acronym

BYOD policies will vary across departments and institutes

Mobile learning policies will need to anticipate and adapt to a
wide range of devices and associated policies

Limit Basic Advanced Embrace

Environment requires Basic access for Any device, anywhere, Any device, anywhere,
tight controls additional devices enchanced security anyone

A 4 ) 4 A 4 A 4

IT chosen devices Eroader device set Wide range of devices Wide range of devices
Corp and employe
owned devices with full
on-5ite and off-5ite access

IT managed devices IT managed devices Corp and employee
with mainly on-site with mainly on-site owned devices with
access access full on-site and off-site :
; ACCBES Device-side security
All other devices Employee owned and =

prohibited Guest devices with Device-side security
internet only

Customar devices
with enchanced services
Guest devices with

Custom Native applications
Internet only b

Global Knowledge



https://www.globalknowledge.net/Certifications/Cisco-Certifications/Bring-Your-Own-Device-BYOD-Cisco-Training/

Learning With Mobile Technology

Students cannot be
assumed to have
mobile-learning skills
based on their
experience with other
forms of learning.
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CC BY-SA bilder.tibs.at, Clemens Locker| L3T | http




Nl et e * Planning learning experiences
S T «  Using personal mobile devices

professionally and safely
RESOURCES | ACTIVITY e :
~ * Initiating dialogue
W/ « Establishing networking activities

SUPPORT : : i
EVALUATION » Creating learning activities on the go

o * Deepening reflection
ot « Considering issues of time and place

synchrongus tools * Reponts

Churchill, Fox & King, 2013

Mobile Learning Framework


http://www.doiserbia.nb.rs/img/doi/0579-6431/2013/0579-64311302404C.pdf

Content Authoring for Mobile

Gotifredson & Mosher

Rosenberg
Dick, Carey, & Carey |\ Rossett & Schefer

ADL

Instructional Design
Gioer Process Model

Heoker
JIsC
Quinn

Udell S
Learning Activity Dabbagh
Development de Waerd
Dennen & Hao Models . Van Merrienkoer
Koole
Park

Berking & Haag, 2015

Mobile Learning Resource Authoring Systems

- Adobe Captivate

- Articulate Storyline 360

- Composica

- Elucidat

— iSpring Suite

— Lectora Inspire / Online

- Microsoft (LCDS)

- Raptivity

- Xerte - Apereo Foundation



https://adlnet.gov/adl-assets/uploads/2015/12/A_Reference_Model_for_Designing_Mobile_Learning_and_Performance_Support_Haag_Berking.pdf
http://www.adobe.com/ca/products/captivate.html
https://articulate.com/award-winning-storyline-360
https://composica.com/
https://www.elucidat.com/
http://www.ispringsolutions.com/ispring-suite
http://trivantis.com/adwords/lectora-online
https://www.microsoft.com/en-ca/learning/lcds-tool.aspx
http://www.raptivity.com/
http://www.xerte.org.uk/
https://www.apereo.org/

Criticisms and Failures

» Need to verify learning
effect

« Questionable claims
by vendors

* Need learner-
generated content

* Need to structure
student experiences

Brain Profile

 Overall BPI : 1336

®

Speed BPI : 1436
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Memory BPI : 1420
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Attention BPI : 1181
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Flexibility BPI : 1324

Problem Solving BPI : 1320
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Lumosity, 2010


http://news.softpedia.com/news/Free-Lumosity-Brain-Training-App-Released-for-iPhone-iPod-touch-132748.shtml

Future of Mobile Learning

» Development of context-based applications

« Embedding of mobile technology in applications
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https://wise.vub.ac.be/content/context-aware-mobile-application-development

Research Questions

*  What elements defined mobile learning for CSPS?

* What data is there on mobile device employment in the Canadian public service

* Are mobile policy frameworks in place, or, what would the process be for developing one?

+ Has CSPS adopted mobile delivery standards? Are others extance in the Canadian public service?

+ Do the resources exist for device provision, or can accommodations be made for BYOD (Bring Your Own Device)?
*  What pedagogical principles inform CSPS, and are they consistent with mobile delivery?

+ Does CSPS have the capacity and tools to author for mobile (eg., for Apps? for HTML5)?

* Do existing CSPS assessment and quality control standards map to mobile learning?

+ Does CSPS have the capacity to adapt to future technologies, such as embedded software or context-aware devices?



Part Two: Personalized Learning

Gates Foundation



http://k12education.gatesfoundation.org/student-success/personalized-learning/

What is Personalized Learning?

Practices:
» Moving content broadcast out of the classroom

e Turning homework time into contact time

 Providing tutoring

“...a delicate balance
between student
autonomy and instructor-
led direction and
scaffolding...”

+ Offload tutoring for subset of topics
+ Interactive feedback to student
v Vil cfprogsess ioieaches * Make homework time contact time

co NTENT * Help teacher observe studenrt] work

Improve opportunity to coac

+ Move content broadcast out of classroom
+ Allow student to control pacing

MENOWIRES

Feldstein & Hill (2016)


http://er.educause.edu/articles/2016/3/personalized-learning-what-it-really-is-and-why-it-really-matters

A range of approaches (after
Dana Fichtman, Thomas &
Boynton, 2011, Inquiry: a
districtwide approach to staff
and student learning)
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Innovation and Investment Drivers

» more frequent employee check-ins PERFORMANCE
* better employee/manager communications

* increased peer-to-peer feedback and engagement
« addition of more social and informal feedback support

« improved goal visibility

TOOLS * new tools for coaching and mentoring, for social and
video-based learning
* new platforms that support the capture and sharing of
recognition moments and/or foster wellness



Competencies and Talent Management
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Composed of four or more of the following
applications:

» Workforce Planning

* Recruiting and Onboarding

» Performance and Goal Management
 Learning Management

» Career and Succession Planning

« Compensation Management



Wants to know
whether a
learner holds
competency C

Learning

System

Learning System
provides ID of
learner & asks if
learner holds
Competency C

If evidence exists,
it is returned to
CASS

™

CASS asks other
systems if they
have evidence

about the learner

=

F

CASS returns answer to
learning system

o

CASS examines and processes
evidence to determine answer

“Ecosystem”

CASS:
Competencies
and Skills
Systems

ADL, 2016



http://www.cassproject.org/

Competency Frameworks

» Australian qualifications framework

* General capabilities in the Australian Curriculum

» Australian curriculum

* NRC Competency Profiles

* OECD Core Competency Framework - (Also)

» European Competency Framework

» |EEE Software Engineering Competency Model - Presentation
* IBM Kenexa Competency Frameworks

* ONet Online & CareerOneStop

» Competency Model Clearinghouse

» CareerOneStop pyramid model

« National Occupational Classification 2011 the authoritative resource on occupational information in Canada
* Mission essential competencies. Air force- Marine operations

* TRADEM-SEM - - validate domain and expert models

» Association of American Colleges & Universities - Value Rubrics



http://www.aqf.edu.au/
http://www.australiancurriculum.edu.au/generalcapabilities/general%20capabilities.pdf
https://atomqld.files.wordpress.com/2011/07/australiancurriculum.pdf
http://www.nrc-cnrc.gc.ca/eng/careers/behavioural_competencies/index.html
http://www.oecd.org/careers/oecdcorecompetencies.htm
http://www.oecd.org/careers/oecdcorecompetencies.htm
http://www.oecd.org/careers/competency_framework_en.pdf
http://ec.europa.eu/social/main.jsp?catId=1042&langId=en
https://www.computer.org/web/peb/swecom
http://conference.usu.edu/SYSTEM/Uploads/pdfs/14612_1926DickFairley.pdf
http://www-03.ibm.com/software/products/en/ibm-kenexa-talent-frameworks
http://www.onetonline.org/
http://www.careeronestop.org/
http://www.careeronestop.org/CompetencyModel/
http://www.careeronestop.org/CompetencyModel/competency-models/building-blocks-model.aspx
http://www5.hrsdc.gc.ca/NOC/English/NOC/2011/Welcome.aspx
http://www.dtic.mil/dtic/tr/fulltext/u2/a474546.pdf
https://www.regonline.com/custImages/270000/272784/FPReadAhead_19Oct09.pdf
http://eduworks.com/current-projects.html#educationProjects
http://eduworks.com/current-projects.html#educationProjects
https://www.aacu.org/value-rubrics

Personal Learning Plan & Learning Path

llluminate Education - data-based learning path

. Yy FilterED Global Filter - specializes in rapid
personal path creation

MICLUES - creates personal learning paths
through museums and exhibits

Chloe ltsLearning - learning platform

Apereo OpenSSP - student success plan



https://www.illuminateed.com/
https://filtered.com/
https://www.ucl.ac.uk/museums/research/share-academy/miclues
http://www.itslearning.eu/
https://www.apereo.org/projects/student-success-plan/student-success-plan-ssp-included-apereo-project
https://www.unicon.net/sites/default/files/pdf_files/ssp_2_0_brochure_Final.pdf
https://prezi.com/9i69gkg75eqc/copy-of-chloe/
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Resource Recommendation
- Collaborative filtering

- Human cognitive modeling
- Content analysis

- Self-assessment

- Sensor & data analysis


http://www.sciencedirect.com/science/article/pii/S0169023X13000736?np=y

Adaptive Learning

Intelligent Adaptive Learning - Prodigy - math game that adjusts questions (Prodigy Blog, 2016)
- ClassK12 - prepare for standardized tests such as SBAC, PARCC
- McGraw-Hill - has included products like ALEKS and Connect

-_—
d:;a.l::::re Database
. _— P of | .
S —oa%u""i"—* Sl - Knewton - adaptive learning path platform
solutions,
Embedded’ Adapﬁve’ eml:?:tions

Continuous Assessment*

|

Adapt sequencing,

Modular Curriculum*

- Brightspace LeAP - spots difficulties and recommends resources

- Dreambox - presentation of materials based on student input

- LoudCloud - collaborative open content recommendation

navigation, pace, pedagogy,
and presentation® I i )
| Contiuous - Realizelt - mastery-based personal learning path
Intelligent feedback ata fee
to system t

- Fulcrum - competency-based premium content

I

Cognitive Model/

Data Analysis

*Designed pedagogically to engage students.


https://www.prodigygame.com/
https://www.prodigygame.com/blog/adaptive-learning-technology-guide/
https://www.classk12.com/
http://www.mheducation.com/blog/thought-leadership/adaptive-learning-technology-insights.html
https://www.aleks.com/
http://www.mheducation.ca/connect/
https://www.knewton.com/
https://www.d2l.com/products/leap/
http://www.dreambox.com/adaptive-learning
http://www.bnedloudcloud.com/
http://realizeitlearning.com/
http://www.the-fulcrum.com/

Informal Learning

® Formal \
Learning _
Opportunity AYTRIOtle MWOK... Ve
WORK CONTEXT
» Informal
Learning

Opportunity

Trigzered by Josdh Bersin comment su “Futare of Eudmess of Learning — July 2%, 2009

Jarche, 2012



http://jarche.com/2012/01/informal-learning-the-95-solution/

Credentials and Badges

Issuer

Criteria

Evidence 3

Badge

Endorsement \ﬁ.}x

Open Badges are the substratum from which
ePortfolios grow organically, like a beehive out of the
activity of the bees — bee-badges for hive-portfolios!

Ravet, 2016
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DOUG BELSHAW

Mathers, 2016


http://bryanmmathers.com/the-badge-and-the-blockchain/
http://www.learningfutures.eu/2016/06/from-blockchain-to-badgechain-2-the-chained-badge/

Personal Learning Records

Student
Information

System (SIS)

(LRS)
LearningLocker, Intellify, Activity

Rustici, WaxLRS, .. Data E DU;er
(rﬁ";' Activities e ‘ - l a
oo 4 4
Learning Data
‘ IMS LTI Communication Analysis
LS, CMS, Sakal, Results

Dashboard, Stats, ...

Learner
Status
efc.

SSP PET,
recommendations, ...

Drupal, uPortal, .. Data 0AAI, weka, R, model...

At-risk
learmers
el

Learner
Stentus
efc.

4

Gilbert, 2015


https://www.unicon.net/about/articles/getting-started-open-learning-analytics-storage

Personal Digital Archiving

Description of store

Description of collection

Why it has been put here

PC with new upgraded hard drive; the PC has a
OVD burner

Photo collection; other local files are pending restoration after webcam is
installed

This is the computer she uses to edit photos
and connect to the Internet

Mac (not currently working)

Novel in progress

This is where she worked on the novel

Personal website

Web pages and photos

She publishes material related to her
performance art

DvVD Files that used to be on her PC Files backed up pending installation of new
hard drive and webcam
Secondary website Celebrity-related art project (she manipulates the photos of the celebrity in Material specific to the project

question)

Old hard drive now installed on another friend's
PC

All of the files that used to be on her PC, including her photo collection and
digital videos

Hard drive was too small to support her current
projects

At least three email separate accounts on
Yahoo, AOL, and HotMail

She attaches photos to email messages and emails material for her websites as
attachments; She has also emailed her novel to a friend so he could print it for
her

This is how she shares photos with individuals
and collaborates on websites with her partner

DV tapes

She has video projects she stores on the tapes; they're on her old hard drive
too

She finds the tapes easy to manipulate and
thinks of them as a secure store

A friend's Macintosh

Digital music she composed

Friend's computer is powerful enough and has
the right apps to compose computer music

Paper

Photos are printed; novel is also stored on paper

The photos go into a scrapbook; the novel is
printed as backup

Marshall, 2008



http://www.dlib.org/dlib/march08/marshall/03marshall-pt1.html

PLE and Personal Assistant

! L

Cortana Alexa Google Now

CNN, 2015



http://money.cnn.com/2015/07/28/technology/digital-assistant-interview/

Research Questions

* how does CSPS define personalized learning, or is there a working definition in place?

* what existing tools does CSPS employ for performance management, and learning and development?
* has CSPS adopted a talent management framework or management system?

+ what definitions or management frameworks (if any) for competencies does CSPS employ?

+ are CSPS talent and competency management systems linked to external services, such as job or placement-finding
sites?

+ can CSPS support and manage personal learning plans or learning paths? Automated?
+ what approach to and/or technology does CSPS support for content & learning recommendations?
*  What support does CSPS currently provide to support informal learning?

+ does CSPS support personal learning records, and to what granularity (eg., do they store activity records? personal
portfolios?)

+ does CSPS provide upload or storage for personal profiles or personal data archiving?

» are there automated mechanisms in place for profile creation and assessment?



Shared Learning Space / Crowd-Sourcing

FT - Owen Humphreys/PA W



http://blogs.ft.com/photo-diary/tag/murmuration/

What is Shared and Crowdsourced Learning?

« Open learning A Spectrum of Open Authority

 Shared environments

Contributory

» Social networks

Collaborative Co-Creative

Crowdsourcing

Tagging
Voting

Identifying
Transcribing

Participatory
Community Sourci
tty ne Interpretation

Memory Sharing Reggio Emilia
Community Blogging

Idea Generation / Dialogue

Sharing Media

Phillips, 2014


http://redarchive.nmc.org/news/why-youll-never-hear-me-call-wikipedia-crowdsourcing

The Wisdom of Crowds

Autonomy Openness
- Choice of - Open access
contents /| - Open content
- Personal [+"@ - Open activities
learning \ W - Open
- No curriculum
Diversity :
R e Interactivity
: . - Encourage
?i;sr?:{?t {I:Eitent communication
- Cooperative learning

- Emergent knowledge

http://itforum.coe.uga.edu/paper92/paper9?2.htmil




Models

Client interface Server side apps Databases
(browser) " (Apache Tomcat)
Dataiin JSON format “" Agg te -
M id
e Bl e
MasteryGrids Interface L= - -~ ~
P e
PP P g t perstate ~, o
= o e Tel - -
S) %
Content popout iframe ~ ~ oo
ADL, 2016
Videos Upd: ther |
- services calls poate therearers

Seek Sense Share framework - (Jarche, 2014)
ADL Open Social Learner Model (OSLM) - (ADL, 2015)

IEEE Resource Aggregation Model for Learning, Education and Training (RAMLET) -
(Verber, et.al., 2016)

ARRFF - Aggregate, Remix, Repurpose, Feed Forward (Downes, 2016)



http://jarche.com/2014/02/the-seek-sense-share-framework/
https://www.adlnet.gov/oslm/
http://www.dlib.org/dlib/march16/verbert/03verbert.html
http://www.downes.ca/post/65705
http://adapt2.sis.pitt.edu/wiki/Image:Mg_1.png

Environments

Open learning, eg., Apereo Open
Academic Environment

Cloud Technologies, eg. IBM Kenexa,
Oracle Taleo

Virtual Classrooms, eg. Connect,
Collaborate, Cisco (Spark, WebX)

Social networks for learning, eg. Elgg

MOOQOCs, eg. gRSShopper, Udemy

Various contribution-based open course libraries
(via MOOCLab)

Coursmos -micro-learning
platform

Eliademy - free & paid online courses with real-
time discussions and task management

iTunes U - free educational app with audio and
video resources from top universities

Open Education powered by Blackboard - Free
online courses from Blackboard's global
community of clients

Openlearning create, run and enrol in a course.

Udemy create and run online courses.
YouTube Edu - video-based courses



http://www.mooclab.club/showcase/category/crowdsourced-education-platforms.9/?prefix_id=15
https://coursmos.com/
https://eliademy.com/
http://www.apple.com/education/itunes-u/
https://openeducation.blackboard.com/
https://www.openlearning.com/
https://www.udemy.com/courses/
https://www.youtube.com/channel/UCSSlekSYRoyQo8uQGHvq4qQ

Social Network Formation and Management

Q @ Actor Node

\. ‘ @ @ Event Node

IbAE (Link between
\ Actor and Event Node)

Qﬂ-\
: IbEE (Link bet
@/_ ' \ % = Ever':': Nod;;aen
.* ek é’
A significant area of research exists in the area of automated social network

creation and management. There are two major approaches to automated social
network formation: collaborative filtering, and privacy preserving.




Applications of Crowd-Sourcing

: . _ eCredibility
» Crowdsourcing for publicengagement [ eAvailability

¢ Information :j"l sRelevance

» Social bookmarking and search Usefulness : — ' eCumency
|\._ People — -I:.|x:t:._x.1:|1l'||r1fﬁ.*=

 Social learning, properly so-called I Pl xpainc
* Project teaming and collaborative learning S — enie |

Ease of use ( Technology  +—  * '\nhl]'_!-"_, [

. . . . . o, e |- o Accessibility

» Social media for research dissemination SIS
» Supporting shared spaces -, J--:ggg:;;g

Subjective nurms(ﬂ Consequence l}—-l\ eSelfidentity
» Scientific research =

— eBeing motivated

Zhang, 2013


http://www.informationr.net/ir/17-3/paper523.html#.WIj-Slw6aUk

Social Presence

Supporting
Discourse

SOCIAL
PRESENCE

COGNITIVE
PRESENCE

=Setting

- Selecting
Climate

Contenl

TEACHING PRESENCE
(Structure/Process)



Technology standards for collaboration in learning

Things like.... Input A

Open CODECs

Output
= pLs

B

|

- Signal envryption
- Echo cancellation
- Screen sharing

- Video smoothness

WebRTC, 2016



https://webrtc.org/

Privacy and Security Issues
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Research Questions

*  What principles underlie the CSPS understanding of crowd-sourcing? Open, shared, social and crowdsourced?
+  If there familiarity with crowd-sourcing models (eg. Open Social Learner Model), or endorsements of any?

+ What open, shared, social and crowdsourced learning environments are currently supported?

* Are there tools and/or support for automated social network formation and management?

* What applications of crowd-sourcing are envisioned? (eg. public engagement, problem solving, knowledge bank)
+ Does CSPS employ teaming environments (Jira, Slack, Git, Trello) and/or offer support for these?

«  What provisions are there for authorship, sharing, annotation and ratings within the CSPS social environment?

+ What role does social presence and/or social presence theory play in CSPS pedagogical approaches?

* Does CSPS support common messaging, communications, or other networking protocols?

*  What security and privacy constraints apply to CSPS and other GoC environments? Bilingualism?



Second Life


http://www.secondlifeupdate.com/virtual-world-experiences/virtual-libraries-month-in-second-life/

What is a Virtual Library?

» Acquisitions & Deposits - eg. GoC Depository Services

 Recommendations and surveys - eg. Hill Noters

» Browse categories - eg. McGill's Ecological Agricultural

» Search - eg., IEEE Xplore at Athabasca University
 Classifications - eg. WWW Virtual Library - http://vlib.org/
 Inquiry - eg. Library of Congress Ask a Librarian

» Tools - eg., Public Health Ontario MediQAT critical
appraisal tool

» Read / View - eg. the British Library’s Turning The Pages



http://www.publications.gc.ca/site/eng/programs/aboutDsp.html
http://www.lop.parl.gc.ca/Content/LOP/ResearchPublications/PublicationsWS.asp?Language=E
http://eap.mcgill.ca/General/browse.htm
http://library.athabascau.ca/
http://vlib.org/
http://www.loc.gov/rr/askalib/ask-contactus.html
https://www.publichealthontario.ca/en/ServicesAndTools/Pages/Critical-Appraisal-Tool.aspx
http://www.bl.uk/onlinegallery/virtualbooks/viewall/

Some Canadian Examp

+ Canada Revenue Agency - virtual reading room
* Open Government VL component - 2012
» Canadian Armed Forces virtual library -
* Department of fisheries and Oceans Virtual
Library and WAVES access point
 Judicial Affairs - virtual library
* National Research Council
+ nPARC - staff publications
+ CODES /GUIDES
* Virtual store
» Library and Archives Canada (LAC)
» Library and Archives Canada Action plan
on open government -
» Virtual Gramophone - Canadian Historical
Sound Recordings

esS

» Federal Science Library (FSL) portal

* Agriculture and Agri-Food Canada
(AAFC)

* Environment and Climate Change
Canada (ECCQC)

* Fisheries and Oceans Canada (DFQO)

» Health Canada (HC) / Public Health
Agency of Canada (PHAC)

» National Research Council Canada
(NRC)

» Natural Resources Canada (NRCan)

» Health Canada (HC) / Public Health
Agency of Canada (PHAC)

» Vital Statistics - births, marriages and deaths



http://www.cra-arc.gc.ca/gncy/tp/vrr/menu-eng.html
http://www.opengovpartnership.org/country/commitment/virtual-library
http://www.cfc.forces.gc.ca/188/223-eng.html
http://www.dfo-mpo.gc.ca/libraries-bibliotheques/index-eng.htm
http://waves-vagues.dfo-mpo.gc.ca/waves-vagues/
http://www.fja-cmf.gc.ca/home-accueil/index-eng.html
http://nparc.cisti-icist.nrc-cnrc.gc.ca/eng/home/
http://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/online_codes_library.html
http://www.nrc-cnrc.gc.ca/eng/virtual_store/index.html
https://www.canada.ca/en/library-archives.html
http://open.canada.ca/en/content/canadas-action-plan-open-government-2014-16
http://www.bac-lac.gc.ca/eng/discover/films-videos-sound-recordings/virtual-gramophone/Pages/virtual-gramophone.aspx
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#aafc_header
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#ec_header
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#dfo_header
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#hc_header
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#nrc_header
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#nrcan_header
http://fsl-bsf.scitech.gc.ca/eng/intranet/about/#hc_header
https://www.bac-lac.gc.ca/eng/discover/vital-statistics-births-marriages-deaths/Pages/births-marriages-deaths.aspx

The long view of the Virtual Library:

Open Information

Federated....

/
/ Open Dialogue *,

St

TBS, 2009

Open Government

Open data and open
information

Use of open data on
GoC websites

Inventories of data
and information

Removal of access
restrictions


http://www.tbs-sct.gc.ca/pol/doc-eng.aspx?id=28108

Standards and Metadata

Metadata Type Example Properties Primary Uses * Government of Canada Core

Descriptive metadata | Title Discovery Subject Thesaurus

Author Display

Subject Interoperability * Library and Archives Canada

G .

Poblication date Controlled Vocabularies
Technical metadata File type Interoperability N . :

File size Digital object management The DGDOSltOI’V Services Proqram

Creation date/time Preservation (DS P)

Compression scheme
Preservation metadata | Checksum Interoperability * About ISBNs

Preservation event Digital object management

Preservation « About Government of Canada

Rights metadata C:::-pyright status [rL_te.ropera_l:ai lity Cata|oq ue Numbers

License terms Digital object management

Rights holder e |[SSNs
Structural metadata Sequence Navigation . . . .

Place in hicrarchy  Cataloguing in Publication (CIP)
Markup languages Paragraph Navigation

Heading Interoperability

List

Name

Date



http://www.thesaurus.gc.ca/recherche-search/thes-eng.html
http://www.bac-lac.gc.ca/eng/services/government-information-resources/controlled-vocabularies/pages/controlled-vocabularies.aspx
http://www.publications.gc.ca/site/eng/programs/aboutDsp.html
http://www.publications.gc.ca/site/eng/isbn/aboutIsbn.html
http://www.publications.gc.ca/site/eng/isbn/aboutCatalogueNumbers.html
http://www.bac-lac.gc.ca/eng/services/issn-canada/Pages/issn-canada.aspx
http://www.collectionscanada.gc.ca/cip/index-e.html

Resource Profiles

1st Party 2Znd Party 3rd Party
Metadata Metadata Metadata
o CrelEE T —— -_Ttl . Book
Canct ' ERA Reader .
Name ar Passport - Review

Age

Drivers
License
School /

Grades

Criminal
Reacord

o

\ Shoe

10

Size

|

Price E A Class
—T : Text
\
// Content
ISBN Rating
Amazon
Listing

Downes, 2006


http://www.slideshare.net/Downes/cooperation-and-competition-national-learning-object-repositories

Metadata Representation / Serialization

Any UNICODE character except
" or \ or control character

* Plain text (eg., VCard) string [

» Databases (relational databases
(MSSQL, MySQL, PostGre), non-
relational database (Mongo), graph
databases (Neo4J)

« XML

* Linked Data and Resource Description
Format (RDF)

» Javascript Object Notation (JSON)

-~ quotation mark

reverse solidus

solidus

backspace

formfeed

newline

carriage return

horizontal tab

4 hexadecimal digits

JSON


http://www.json.org/

LOD Cloud, 2014

ked Data

270a.info

Governmen

In

'eb Integration

Asturias

Web of L



http://lod-cloud.net/

Metadata and Resource Aggregation

» Spiders and crawlers / scrapers

« RSS/AtomPub

* Open Archives Initiative / DSpace

» Application Programming Interfaces (APIs)

» Integration Systems (eg., IFTTT, Zapier)

il
SoundCloud

IFTTT Channels, 2017



https://ifttt.com/create/if?sid=0

Content and Information Management

* CMSs, such as OpenText, Lexmark

» eBooks and Textbooks / Open eBooks

» Databases — Proquest, JSTOR, etc etc

» Course Libraries

» GCcampus tools (Moodle, Drupal, Saba)
* EPSS - Electronic Performance Support

 Media servers, such as Plex, Kaltura, Kodi

* App Marketplaces and Servers

(hosted application)

How CMS Works

£ website

(http://www.ubc.ca/okanagan/someurl)

Brainsins, 2017



http://www.brainsins.com/en/blog/ecommerce-cms-what-is-a-cms/2421

Virtual Library Platforms

* ACM - Association for Computing Machinery - proprietary system that is wholly
developed, hosted, and maintained by ACM - open source (?)

» EPrints - open source software used to manage the EPrints publication library
 Fedora - modular open source repository platform

* Library for All - cloud-based low-bandwidth virtual library system

» Greenstone - can publish on DVD or USB stick

» MyCoRe - open source framework for management of digital content

 Public Knowledge Project - Open Journal Systems

» Omeka - designed for scholars, museums and libraries


http://librarians.acm.org/platform-and-features
http://files.eprints.org/
http://www.fedora-commons.org/
http://www.libraryforall.org/
http://www.greenstone.org/
http://mycore.org/
https://pkp.sfu.ca/ojs/
http://omeka.org/

Assessments and Quality Control

identifiedBy — = F::::I':"'I‘:’:

hasFormat —h- expressionOf

llllll

T hasAnnolation oe e Ihginn. v
T hasMetadats — [—] Ontology
— describadBy ___
| w |l o | exprossadBy \3
\ Digital Library l JK_ J
"';j'ltimm Rr;a:n:. = o e IHINM“ITE{# 4— expressed By
Gazan, 2008

Social annotations in a virtual library


http://www.dlib.org/dlib/november08/gazan/11gazan.html

Rights / Language / Accessibility

Government  Gouvernement
of Canada du Canada

Web Experience Toolkit

Canada.gc.ca | Services | Departments | Frangais

Canadi

I T

Home Drupal WCMS GitHub Example Pages

Headlines

WetKit Features

Drupal is open source software maintained and
developed by a community of 630,000+ users
and developers. It's distributed under the terms
of the GNU General Public License (or "GPL"),
which means anyone is free to download it and
share it with others. This open development
model means that people are constantly working
to make sure Drupal is a cutting-edge platform
that supports the...

WetKit Collaboration

A major goal of the WetKit Drupal Variant is to
enable and encourage collaboration on various
activities involving the Web Experience Toolkit
and in particular the Drupal platform.This
project is always looking for contributors in a
wide array of areas. If you are designer or
developer then we could use your help!We

Videos

< > » 00:00:00 WENNN 00:00:05 cc =

Web Experience Toolkit Video

This section is for video related content. Often
this is the best place to introduce your
department or organization.

Multimedia Help
Transcripts and Alternative Formats

Priorities

Priority 1

Priority 2

Priority 3

The Honourable
minister name

About the
minister
His portfolio



Research Questions

* How does CSPS define a virtual library, and what major functions does it envision a VL supporting?

+ To what degree does CSPS leverage and/or is integrated with existing VLs in the GoC

*  Would CSPS consider a VL to be part of Canada's wider Open Government initiative?

*  What linkages does CSPS have to the GoC and wider library community?

+ Has CSPS adopted internal resource metadata standards and/or tools for implementing those?

+ Can other CSPS tools read, recognize and employ VL metadata records?

+  Whatis CSPS's information and/or content management environment?

* Does CSPS employ or provide access to publication databases? If so, which?

+ Does CSPS employ and/or provide access to internal and external course libraries?

+ To what degree does CSPS employ open educational resources, and is there a policy regarding them?
* Does CSPS currently participate in shared library services?

*  What mechanism, tools and/or standards does CSPS provide for material assessment and quality control?

+ How does CSPS manage Rights / Language / Accessibility



Integration with Social and Collaboration Platforms




What Does Integration Mean?

. ) i e | * Full integration into a single
management system
Jm\! <‘ Security integration > ]m\ll g y . .
N i » Platform-based integration, with

Dl integratan external services

B B
' <. | _ | -> ' « Custom integration with specialized
. Logic integration y bUS
| l # % : |
: Data integration :
\ / services and APIs

* Cloud-based integration with

lesf i ' ' '
Salesforce * Loose integration with services,

APls and middleware


https://developer.salesforce.com/page/Integration

E-Commerce

* Inbound and outbound messaging
« SOAP APIs and toolkits, such as the

- P

Mobile SDK, AJAX Toolkit, Java, .NET, @ @
PHP and Adobe Flex integrations U Enterprise Service Bus

« HTTP and REST integration using T 1r 1
Application Programming Interfaces [ @ .
(APIs) e :

- Data aggregation and syndication using cu:m Sanalyet
RSS, JSON, Open Archives Initiative reeters Conteractive
(OAI)

 Authentication and identity federation


http://www.centeractive.com/content/enterprise-service-bus

GoC Platforms — what’s out there

BuyAndSell - single source for government contracting, sales and services -
https://buyandsell.gc.ca/

GCCampus - the Canada School of Public Service online learning platform,
front-ended with Drupal and incorporating Saba, Kaltura, and other back-end
services - https://learn-apprendre.csps-efpc.gc.ca/

GCPedia - Wikipedia-like repository of information and resources, accessible to
members of the public service - http://www.gcpedia.gc.ca

GCConnex - Elgg-based social networking service for members of the public
service - https://gcconnex.gc.ca/splash/



https://buyandsell.gc.ca/
https://learn-apprendre.csps-efpc.gc.ca/
http://www.gcpedia.gc.ca/
https://gcconnex.gc.ca/splash/

GCCollab - Newly launched Elgg-based social networkings service for
members of the federal public service, provincial public service, and college
and university members - https://gccollab.ca/newsfeed/

National Science Library - as described in the “Virtual Libraries’ section above,
a single interface to virtual libraries hosted by six of Canada’s science-based
departments - http://fsl-bsf.scitech.gc.ca/eng/intranet/home/

GoC webex - common conferencing system used by many government of
Canada staff and departments - https://pwgsc-nh.webex.com

Open government portal - access to data sets, dialogue on open government,
and information requests - http://open.canada.ca/en

Job Bank - www.jobbank.gc.ca



https://gccollab.ca/newsfeed/
http://fsl-bsf.scitech.gc.ca/eng/intranet/home/
https://pwgsc-nh.webex.com/
http://open.canada.ca/en
http://www.jobbank.gc.ca/

Integration Drivers

-~

Making Data
Available

"'I

Access (o
Information

Open

Government

il N

Dialogue and
Collaboration

N v

* Engages staff and partners
« Enhances service delivery

 Makes smart use of new
technologies

 Creates a high-performing workforce
Blueprint 2020

Canada’s Draft Plan on Open Government
(2016-2018) (GoC, 2016) initiative also envisions
linking services and opening access to the public,
as evidenced by the 2016-2018 roadmap



http://www.clerk.gc.ca/eng/feature.asp?pageId=400
http://open.canada.ca/en/consultations/canadas-new-plan-open-government-2016-2018

Employment and Occupations

' ™
» Employee's work objectives
and learning and development
plans are set or updated for the
forthcoming fiscal year, and the
performance agreement is
signed

> Manager/supervisor develops
a talent management plan or

action plan with the employee if
applicable

At beginning
of year

At mid-year

P Manager/supervisor reviews the employee's
progress in achieving work objectives and
competencies, provides feedback, and adjusts
the performance agreement if required or
action plan if one exists

» Employee identifies any issues affecting his
or her performance

P Manager/supervisor reviews the learning
and development plan with the employee and
updates it if required

Continuous feedback and coaching, employee recognition, performance development through the employee’s learning and

> Manager/supervisor
conducts formal year-end
assessment and rates

employee's performance

By year-end

development plan, and development of action plan or talent management plan if required

>

TBS, 2017

Job Bank Canadi

I
XPLORE CAREERS

carch - Explore Careers - Employers -~ Job Market Trends

99,365 jobs availab
E:

le

Viaw ol Jobs | Moce Search Options

Subscribe to Job Alerts! E a

EMPLOYERS JOB MARKET TRENDS JOB SEEKER ACCOUNTS

Looking for your My Job Seeker
Account? You can stll log inta your b

Bank Account to access Résumé
Btateh o the Coreer

s 4

s 4

New on Job Bank: More Jobs. More Features! Bl - 308 sssrs
b Bank i growin
o [3] - 08 seancy sarery oS
You can also explore top advertised jobs, how much maney you can make, and o
what skis youll need. [4] - 308 anser news
Take 3 quick tour 30 et us know WAt you thik!
« »w ey
- ks &) (B 3

For further information, visit our FAQ page.


http://www.tbs-sct.gc.ca/psm-fpfm/learning-apprentissage/ptm-grt/pmc-dgr/index-eng.asp

Authentication and Single-Signon

» Group Managed Service Accounts (QMSAs) - eg., University of

. Authenticate
Washington

« EduRoam - worldwide academic login developed by the GEANT B |
network in Europe SS0 &

Federation
Access
* Open Researcher and Contributor ID (ORCID) Al

+ Shibboleth - open source identity federation system

« Trulioo - for APIs and applications Application/ Application/ W Application/ Application/

Service Service Service Service

* OpenlD-like authentication

Org A Org B Org C
+ Security Assertion Markup Language (SAML)


https://itconnect.uw.edu/wares/msinf/ous/gmsa/
https://www.eduroam.org/
http://www.geant.org/Networks/Pan-European_network/Pages/Home.aspx
https://orcid.org/
https://shibboleth.net/
https://www.trulioo.com/
http://openid.net/
http://saml.xml.org/

Distributed Platforms and Cloud Computing

ISO/IEC JTC 001/SC 38 "Cloud
Computing and Distributed Platforms”
sp— manages standards related to:

Center Communication

« Service Oriented Architecture (SOA)

« Service Level Agreement

Server to Server
Communication

nevicem/’i-..‘__‘.  Interoperability and Portability

Device 5 5
Communication R

" Device to cloud
Communication

 Data and their Flow Across Devices and
Cloud Services


http://www.iso.org/iso/home/store/catalogue_tc/catalogue_tc_browse.htm?commid=601355&published=on&development=on

sin(x)

e

Mathematics

People & History

Physics

Health &
Medicine

Materials

Sports & Games

Step-by-step

Solutions

Dates & Times

= |

@ Art & Design

ﬁﬁ Engineering

Earth Sciences

Computational
% | Sciences

Words &

Linguistics Units & Measures

Chemistry =2 Culture & Media

Socioeconomic

L Astronomy

Places &

Food & Mutrition
Geography

Weather &

Life Sciences Meteorology

Web & Computer

Transportation
P Systems

Statistical & Data
Analysis

Money & Finance

!;f%—_h_tl: Music

g Education

Technological
World

Surprises

Wolfram Alpha



https://www.wolframalpha.com/

) Integration Tests Deployment
Environments: VIMWare pE“grms

Fusion, VirtualBox

£ )
Docker Hub amazon
Provisioners: Docker, ‘\\. ﬁgbwehsewms
Revision Control T ——
Providers: AWS, MS Server / I
. o

Services: MS Cognitive, ' ' mg;, @

Wolfram Alpha, Segment @ ..



http://www.vmware.com/
https://www.virtualbox.org/
https://www.docker.com/
https://www.vagrantup.com/
https://aws.amazon.com/
https://www.microsoft.com/en-ca/cloud-platform/windows-server
https://www.microsoft.com/cognitive-services/en-us/
https://www.wolframalpha.com/
https://segment.com/

Some Applications

« Distributed social networking
« Expert search
» Second screen

e Cloud-based Simulation

Corona Aerospace



http://corona.aero/

Research Questions

*  What constitutes 'other platforms' for the purposes of this project?

*  What does 'integration' mean?

*  What knowledge of other platforms within GoC does CSPS have?

+ Does CSPS environ and/or support linkages with employment and occupational platforms?

* How does CSPS support identification and single sign-on, and are these compatible with external systems?
*  Could CSPS support changing the SSO mechanism with existing technology?

* Does CSPS have expertise and/or support for distributed environments, virtualized environments, and on- and off-
campus provisioning?

*  How would CSPS work with GCCollab? With public interactions?



Project Team

Stephen Downes — principle investigator
Bruno Emond — project lead

Hélene Fournier — research officer

Irina Kondratova — research officer

Shirley MacLeod — knowledge management

I *I National Research  Conseil national
Council Canada de recherches Canada
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