N
open ynesco
Educa Ion Network Member

7 HAN Kv«\)'{«»{
AMHVERSR PR
u SR Ly
PR ASNT A
PSR ANt
Iy Wy ST
Kt AT Tewin
PR PERN S
AW ]
axed M TS,
PP P fesr
Cng.d Kz k*(-ﬂ\‘ v (22 %)
INGEes R N A
LA AtV ERTA TG ST
PR Dby "r, <ihile
St y 14ixta7
R Sy

xxxxxx
” #
xxxxxxxxxx

Rory McGreal
UNESCO/ICDE Chair in OER BLOCK CHAIN
Athabasca University
CIDER September 2024


https://www.auarts.ca/sites/default/files/styles/responsive_640/public/2024-02/mc_newsletter_photo.webp?itok=Ky7T_EEr
https://openclipart.org/image/800px/343331

Except where otherwise noted, this work is licensed under

https://creativecommons.org/licenses/by/4.0/

Some images fair dealing or fair use



The Challenge for the 21st Century

2025 + 98 million new studer‘*"“e(s?

ose \€?

4 universi*’ ate p,\.\— ‘“ .\9VUk students)
v

."0 ed . o IDP Australia

yow



SUSTAINABLE
DEVELOPMENT

p G:ALS S8 Education
for ALL
°‘
T

P A Athabasca
: uni Twin University

The future of learning.

05/24/15 United Nations . UNESCO Chair in
Educational, Scientific and . Open Educational Resources
Cultural Organization .



What are Micro-credentials?

. ADCs (Alternative Digital Credentials)
. Badges

. Mini-degrees

. Nano-degrees

« Micro certificates



http://Badgr.com/

Micro-credentials are for
CREDIT

ik

lllinois Worknet

if not
They are not Credentials


https://www.illinoisworknet.com/Articles/ArticleLargeImageLibrary/Credentials%20Have%20Evidence%20of%20Your%20Skills%20Large.jpg

Credentials Rethink: Why

DEMANDS:

Vey Willetts


https://images.squarespace-cdn.com/content/v1/570d967986db43323105242e/1477672828186-D431WGD9VRTH4YV6XIS9/image-asset.jpeg?format=1500w
https://clalliance.org/blog/the-possibilities-of-badges-and-blockchain/

Certification (Transcripts)

. Present systems are cumbersome & inefficient

. Inability to provide a certificate is serio

. Digital systems can helg

Nazaré, J.. Duffy, K. H., & Schmidt, J. P. (2016) Certificates



https://i2.wp.com/creativecertificates.com/wp-content/uploads/2015/06/certificate-template-12-300x232.jpg

Stackable Credentials

A Model for the Future? A Stackable Credentials Pathway

A stackable credentials pathway allows for competencies to be translated into courses that build up into for credit or non credit programs

COMPETENCIES COURSES or

MODULES BADGES
00 oo @ —
G (emﬁuto

- . - 3.5 & * - andl  DEGREE
Ethics

Q e Certificate

o ° L) |

* Leadership and Motivation  « eadership Badge

PATHWAY

wv * Relationship Building R W RO ; * Leadership Certificate
3 * Management .y o * Project Management Badge * Management Certificate
Q.  * Communication : 18:7’(::*9 Toe'am:‘ — * Microsoft Office Badge * Finance Certificate
E * Strategy Ca "w’? ree—— * Computer Design using * Hospitality Management

* Team Work s ; AutoCAD Certificate

* Computer Programing * Digital Morketing Strategy  + Business Communication * Non Profit Management

; . * Leadership Communication « Social Entr neurshi e
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WA — * Corporate Finance * Data Analytics Certificate

Jim Fong, UPCEA, “Faster Forward to a New Economy and Implications for
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Wikimedia


https://upload.wikimedia.org/wikipedia/commons/d/d1/Blockchain_Illustration.jpg

Blockchain Explained

“Blockchain is a distributed ledger that provides a way for
iInformation to be recorded and shared by a community”

> BLOCKCHAIN <

Dﬁ@@@

— Accreditors — Employers — Students — Teachers

— Validators
— Testers

HongSoo Kim


https://www.slideshare.net/hongsookim1/blockchain-for-education-126250048?qid=7719658a-7c9f-487c-8771-a3bc3fac1e84&v=&b=&from_search=7
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Distributed Ledger

Blockchain involves multiple
copies of the ledger stored on
different computers.

il

John Brock


https://www.slideshare.net/JonBrock5/frankl-blockchain-for-open-science?qid=090c3eb1-6bd3-41e1-9dca-0737c476bcc3&v=&b=&from_search=25
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Bitcoinik

Bitcoin is based on a distributed ledger —
or rather a specific kind of distributed ledger: a blockchain.


https://bitcoinik.com/what-is-blockchain-how-does-blockchain-work/
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a distributed ledger



https://upload.wikimedia.org/wikipedia/commons/5/57/Blockchain_Black.jpg
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Facilftates 2+ people

Imaage: Wikpedia


https://upload.wikimedia.org/wikipedia/commons/5/57/Blockchain_Black.jpg
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Records validated in blocks

786A832913348D9BB6E35ABF60CB451934F58A9E648CA2E28724A04AACEEBBG6C


https://upload.wikimedia.org/wikipedia/commons/5/57/Blockchain_Black.jpg
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Can't be deleted or changed

Imaage: Wikpedia


https://upload.wikimedia.org/wikipedia/commons/5/57/Blockchain_Black.jpg




Certification by Blockchain

Issuer (school)

Hash certificate onto the
Blockchain

l

Recipient (student)

L]

Send Public Key to Issuer
by “adding™ them

Consumer (employer)

1 1 |

BLOCKCHAIN
1 1 1

Send Certificate

Holotescu

o

T

Verification Service

d
(] —s D



https://www.slideshare.net/cami13/blockchain-and-open-education?qid=090c3eb1-6bd3-41e1-9dca-0737c476bcc3&v=&b=&from_search=27

Certification: A Wallet

. For academic credentials (eg. Bitcoin)

. Pre-creating & sharing keys (& destroying
them)

« Requires higher level of trust in institution
. Certificate only useful when tied to a person

» Privacy of data is essential




Ownership & Control

. Belongs to the individual not institution
. Preservation +
. Validity
. Reliability e
A l : 'Oo"/.%J"
I t1 ) &

Wikimedia


https://upload.wikimedia.org/wikipedia/commons/5/59/Pictofigo-Scalability.png

Blockchain Problems

o Big system — unexpected failures

« Why change a system that works?

« Encryption is permanent (Keys can
be forgotten)

o ol SYSTEM FAILURE [0 oo

TrendMicro


https://documents.trendmicro.com/images/TEx/articles/free-encryption.jpg

Blockchain Problems
Persistence

« Fake content

. lllegal content

 Unwanted content
<+ Leaked personal

Q}éﬁ"\ data

N

DSG



https://warunipalangoda.wordpress.com/2019/04/12/data-persistence/

Blockchain Problems?

o Network
maintenance costs

« Transaction speed

. Storage

» Regulatory
intervention

« No useful apps

» Hacking




Blockchain Problem

Energy Use

The Energy Consumption of Blockchain Technology: Beyond Myth

Approximate energy consumption per transact

10% 4

10° -

102 -

« POW (Proof of Work)
« POS (Proof of Stake)
o POA (Proof of Authority)

o POI (proof of identity)

-

Simple Centralized Enterprise Public Public

server system Blockchain Blockchain Blockchain
Ao~ D\A/ D.\A/



https://link.springer.com/article/10.1007/s12599-020-00656-x

Access & Affordability

«Needs to be inexpensive
when it is needed by the
learner
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(it's distributed)

« Network of trusted entitities cd
o ( gatekeeping nodes)

« Access to content with public ke

o Verification/validation based on quality

o Solves centralization issue D'_';@

Icons


https://www.researchgate.net/publication/330937663_OER_BLOCKCHAIN_-_A_Look_at_how_Blockchain_can_be_integrated_to_deliver_better_OERs
https://thenounproject.com/term/blockchain/

Open
Educational
Resources

A\

a0
DR
P
x‘,f -

OER Distributed Management Platform
. User management

. Resource creation .
. Resource management 3
opyright management
. Virtual Currency exchange’
. Learning certification management

S\ N W -

FinancesOnline


http://en.cnki.com.cn/Article_en/CJFDTotal-DDJY201806008.htm
https://financesonline.com/uploads/2015/02/Project-Management-8.jpg

Certification
Learner Control

Should learners be able to choose what
history they share with others?

Different narratives different purposes?

Highlight or hide different experiences?

NeedPix


https://storage.needpix.com/rsynced_images/resume-2296951_1280.png
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What happens if a student
wants or needs a 'fresh start'?

- gains afforded by the immutability of the
data are undermined by problems which
are left unresolvable because of that
same immutability Watters (2016)

facebook


https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTkgPPFQX8NhzN6JgKswVYrFTp0M-VVbOSf1MKok0yzwZkg9VDp

Disrupting &
Democratising
Education

AT ey
AT R A
:

. Awarding qualifications

. Licensing & accreditation

. Management of student records
. IP management/payments

. Permanent distributed record of =
institutional output & reputation ... 0

Needpix Clipart Panda


https://storage.needpix.com/rsynced_images/blockchain-3873449_1280.jpg
http://images.clipartpanda.com/diploma-clip-art-can-stock-photo_csp15349764.jpg
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for HEI

vV Vv

« Can disintermediate inefficient, {é}

opaque & hierarchical centralized o L)
systems

« HEI need not be involved in
verification

DIPLOMA

o Informal learning can be veritied
like formal education

© Can Stock Photo - csp15349764

Clipart Panda


http://images.clipartpanda.com/diploma-clip-art-can-stock-photo_csp15349764.jpg

BlockChain Certification:
Freedom for learners

. To enroll in and complete courses at
institutions of learners’ choice

. To change institutions as they strive’
to complete a program/programs{ (<<%

A |
\'
N
\

. To transfer credits among
institutions nationally and
internationally.

. To have prior learning assessed &
accredited



European Union JRC

“Blockchain will end paper based certificates, automate the
award, recognition and transfer of credits, increase learner
ownership and control over their own data, reduce institutional
data costs and risk—but only If open standards are adopted.”

/ o

B\
Jdly if open standards are adopted”

: HongSoo Kim

JOINT RESEARCH CENTRE

i


https://www.slideshare.net/hongsookim1/blockchain-for-education-126250048?qid=7719658a-7c9f-487c-8771-a3bc3fac1e84&v=&b=&from_search=7
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Wikimedia



https://upload.wikimedia.org/wikipedia/commons/thumb/5/51/Artificial_Intelligence%2C_AI.jpg/1500px-Artificial_Intelligence%2C_AI.jpg?20201029165740

, tudents)

| » Equality

|/» Personalisation
+ Inclusivity

'« Open

Image:Bonanotes



https://bonanotes.com/wp-content/uploads/2020/05/AI-Education.jpg

* Automate/Simplify
transactions

* Increase efficiency
Digitalisation

* Tracking students

 Consent management

« Security: tampering?

- -
Image: Comarch T
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Al Limitations

* Need for large computer resources
. Ethics & broader context \1 c“
 Bias
e Human control

5. Kilroy, Riley and Bhatta (2023
1>->-9 HOBI Intl Y Y ( )


https://hobi.com/wp-content/uploads/2014/02/killswitch.png




Micro-credentials, Blockchain
and Artificial Intelligence

Micro-credentials Blockchain Artificial Intelligence

A decentralized, distributed ledger technology that The simulation of human intelligence by machines,
o Short-term, specialized learning credentials that validate  securely records and verifies transactions across enabling them to perform tasks that typically
Definition specific skills or knowledge. multiple parties. require human intelligence.

Data analysis, natural language processing, machine
Skill development and validation, professional Secure and transparent data management, identity learning, computer vision, robotics, virtual
App|lcatlon certifications, upskilling, and reskilling. verification, and data integrity. assistants, and automation.

Typically issued by educational institutions, professional Consensus mechanisms, , and decentralized network ~ Neural networks, algorithms, and statistical models
erification

organizations, or online platforms. consensus. trained on large datasets.
. . Not decentralized; administered by educational institutions Decentralized network architecture with distributed Can be centralized or decentralized depending on
Decentralization or online platforms. nodes. the implementation.

Low risk and less prone to hacking. Dependent on the Cryptographic encryption, immutability, and consensus Vulnerable to attacks but can be enhanced through
Security verification of the issuing organization. mechanisms ensure data integrity and security. encryption and secure protocols.

Easily scalableto large numbers of learners, due to Scalability challenges due to consensus mechanisms Scalability depends on computational resources,
Scalablllty digitization and online delivery. and the need for network participants. data availability, and processing power.

Addresses the skills gap, facilitates continuous learning, and Enhances transparency, trust, and efficiency in

enhances employability and career enhancement education. Enables automation, optimization, and innovation.

Bias in algorithms, privacy concerns, job
Ensuring quality and standardization, avoiding bias, and Privacy concerns, data ownership, governance, and displacement, and ethical use of Al in areas such as
protecting personal data. environmental impact. surveillance and decision-making.

* Table 1: Comparison of Micro-credentials, Blockchain and Artificial Intelligence

(adapted from ChatGPT)
05/24/15
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Open Credential Services

must have credible local accreditation



https://www.vehiclevalueexperts.com/wp-content/uploads/2015/05/Credentials-Icon-300x206.jpg

Microcredentials:
Affordable Learning
for ALL

+ Blockchain

+ Artificial
Intelligence

+ Openness

Wikipedia CC-BY


https://upload.wikimedia.org/wikipedia/commons/e/e4/Globe.png
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Academic Institutions
and Universities

Kabashi, F., Snopce, H., Luma, A.,
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Verification and
Validation Entities
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& Neziri, V. (2024). Trustworthy Verification of Academic Credentials through Blockchain

Technology. International Journal of Online and Biomedical Engineering (iJOE), 20(09), 51 - 64.
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