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Ed 3.0: The Internet of Education

International open standards and shared utilities that enable 
personalized, competency-based learning at the scale of the Internet



The Internet
ARPANET before it became the Internet



The Internet of Education
Any time, any where, any place, any pace, personalized, competency-based learning.

http://www.youtube.com/watch?v=m2uj7fgb2JI


The Internet of Education
Self-sovereign identity and access control at the scale of the Internet

Core Requirements:

#1 Personal Data Control

#2 Exchangeable Across Networks

Core Use Scenario:

When a learner achieves an 
outcome, an Issuer asserts a 
cryptographically signed credential 
that can be held in any standard 
digital wallet app where the Holder 
can control verifiable presentation 
to a Reviewer in any jurisdiction 
without having the need for a data 
sharing agreement with the Issuer.

A vision of the near future

● in which people’s skills become machine-readable data 

● that can be held and controlled from a digital wallet app

● and exchanged like currency 

● for learning and employment opportunities

● on the open Internet

● the way goods and services are exchanged today.
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Achievement Assertions
A common conceptual model for IMS CLR, IEEE ILR, and W3C Edu

1. Learner Record.  In a learner record, the core record is a distinct assertion/claim that could have evidence and/or an achievement to 

a level described in a rubric.  

2. Achievement (Description).  An achievement can be described as a shared record that can be set as a goal and/or accomplished by 

more than one learner and, therefore, be compared and exchanged.  Rubrics can be used to define levels associated with the 

achievement definition (e.g. “approaches,” “meets,” “exceeds).

3. Assertion/claim.  The attestation made by an Issuer about a Learner regarding an Achievement. The Assertion may also include 

associated evidence, results, or other metadata regarding a specific Achievement.

4. Evidence. Information supporting the issuance of an assertion such as URL to an artifact produced by the Learner.  Evidence can be 

curated into portfolios and used to generate assertions.

5. Learner Record Sets.  Sets of achievement assertions can be grouped into immutable transcripts and/or can be curated into learner 

record sets.

6. Context.  Learner records exist as linked data related to other learner records and sets and aligned with other relevant objects like 

CASE and CTDL.



Assertion Verification
Both single, simple, badge assertions and more complex sets of assertions

1. Issuer.  The organization/individual making the assertion.

2. Holder.  The subject of the assertion and/or custodial parent/guardian.

3. Verifier.  An organization/individual consuming information from a verified presentation.

4. Verifiable Data Registry.  Network of networks shared utilities used to cross schemas for skills, trust, achievement description, 

resources, distributed ledger, credentials and revocatoins.    



Publishes

IEEE Integrated Learner Record (ILR)
Recommended practices for integration of open standards to support IoE ecosystems

1. Achievement Assertion Tool – Services that 
enable instructor/evaluators to assert that a 
learner has achieves a skill, credential, or 
other outcome (e.g. PESC, CLR, OB, Europass). 

2. Credential Publisher - Services that enable 
achievement assertions to be wrapped in 
credentials that are cryptographically signed 
onto distributed ledgers for verification from 
requestors (e.g. W3C VC, T3 Wrapper)

3. Digital Wallet – Services that enable learners 
and their adult guardians to subscribe, curate, 
and control access to achievement assertions 
and other credentials creating a presentation 
that is shared with a verifying party or 
Universal Validator.

4. Universal Validator/Requestor - Presentation 
services that enable credential requestors to 
view and validate credentials (W3C)

5. Shared Meta-Registries:
a. Skill Crosswalk Service (e.g OCFC)
b. Trust Registry Services
c. Accreditation Services
d. Resource Services
e. Distributed Ledger
f. Credential Services 

g. Revocation Services 
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Core Concepts:

1. Trust.  Education providers (Issuers) can register Distributed 
Identities (DIDs) in a broad range of trust infrastructure 
environments. 
2. Skills. Education providers (Issuers) make course objectives, 
state academic standards, and other competency and 
credential frameworks available as machine-readable, linked 
data with registered crosswalks to other standards. 
3. Credentials. Trusted Issuers can publish Verifiable 
Credentials (VCs), cryptographically signed to distributed 
ledgers that ensure mathematically that no byte has been 
altered.  These signed “assertions” can mix granular skill 
mastery and scaled score data with aggregated 
accomplishments like diplomas from accredited institutions or 
industry-recognized credentials.  Accreditation and revocation 
may be managed as services.
4. Control. Learners and their adult guardians can subscribe to 
trusted, verifiable assertions in their digital wallet mobile apps 
and curate presentations of selected records for designated  
tutors, teachers, admission offices, employers, and other 
opportunity providers. 
5. Truth.  Downstream education and employment 
opportunity providers with access to these records can verify 
that they are trusted, unaltered, and mapped to intended use.  
If the “Verifiers” trusts the Trust Infrastructure Registries and 
confirm that the credential has not been revoked, they can 
trust that the credential is true and map it through the skill 
crosswalk service to the opportunity to be provided.

The Internet of Education
Global peer-to-peer trust and exchangeable, verifiable, skill-based, digital credentials
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Resources, 
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Revocation,
Registries



The Internet of Education
Any time, any where, any place, any pace, personalized, competency-based learning.
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1. Achievement Assertion Tool – Services that 
enable instructor/evaluators to assert that a 
learner has achieves a skill, credential, or 
other outcome (e.g. PESC, CLR, OB, Europass). 

2. Credential Publisher - Services that enable 
achievement assertions to be wrapped in 
credentials that are cryptographically signed 
onto distributed ledgers for verification from 
requestors (e.g. W3C VC, T3 Wrapper)

3. Universal Wallet – Services that enable 
learners and their adult guardians to 
subscribe, curate, and control access to 
achievement assertions and other credentials 
creating a presentation that is shared with a 
verifying party or Universal Validator.

4. Universal Validator/Requestor - Presentation 
services that enable credential requestors to 
view and validate credentials (W3C)

5. Shared Meta-Registries:
a. Skill Crosswalk Service (e.g OCFC)
b. Trust Registry Services
c. Accreditation Services
d. Resource Services
e. Distributed Ledger
f. Credential Services 

g. Revocation Services 
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The Internet of Education
Any time, any where, any place, any pace, personalized, competency-based learning.

Trust

Core Requirements:

#1 Personal Data Control

#2 Exchangeable Across Networks

Core Use Scenario:

When a learner achieves an 
outcome, an Issuer asserts a 
cryptographically signed credential 
that can be held in any standard 
digital wallet app where the Holder 
can control verifiable presentation 
to a Reviewer in any jurisdiction 
without having the need for a data 
sharing agreement with the Issuer.

A vision of the near future

● in which people’s skills become machine-readable data 

● that can be held and controlled from a digital wallet app

● and exchanged like currency 

● for learning and employment opportunities

● on the open Internet

● the way goods and services are exchanged today.



IEEE Integrated Learner Record (ILR)
Recommended practices for integration of open standards to support IoE ecosystems
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Putting lifelong learning records in a digital wallet



Self-Sovereign Identity, Access, and Control



COVID Passport
Personal data control of verifiable COVID personal data



COVID Passport
Personal data control of verifiable COVID personal data
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1. Trust.  Education providers (Issuers) can register Distributed 
Identities (DIDs) in a broad range of trust infrastructure 
environments. 
2. Test Results. Health providers (Issuers) make COVID test 
results, vaccine records  available as machine-readable, linked 
data with registered crosswalks to other standards. 
3. Credentials. Trusted Issuers can publish Verifiable 
Credentials (VCs), cryptographically signed to distributed 
ledgers that ensure mathematically that no byte has been 
altered.  These signed “assertions” can mix granular skill 
mastery and scaled score data with aggregated 
accomplishments like diplomas from accredited institutions or 
industry-recognized credentials.  Accreditation and revocation 
may be managed as services.
4. Control. Learners and their adult guardians can subscribe to 
trusted, verifiable assertions in their digital wallet mobile apps 
and curate presentations of selected records for designated  
tutors, teachers, admission offices, employers, and other 
opportunity providers. 
5. Truth.  Downstream education and employment 
opportunity providers with access to these records can verify 
that they are trusted, unaltered, and mapped to intended use.  
If the “Verifiers” trusts the Trust Infrastructure Registries and 
confirm that the credential has not been revoked, they can 
trust that the credential is true and map it through the skill 
crosswalk service to the opportunity to be provided.

COVID Passport
Personal data control of verifiable COVID personal data



Trust Over IP Foundation at Linux
Verifiable credentials from distributed identities with chains of trust
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Trust Over IP Solution Stack
Verifiable credentials from distributed identities with chains of trust
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Pure SSI Solution Stack
Attestation Issuance & Verification Model
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Trust Over IP Solution Stack
Verifiable credentials from distributed identities with chains of trust
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Limited, High Leveraged Role for Blockchain
Verifiable credentials from distributed identities with chains of trust
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Putting lifelong learning records in a digital wallet
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Putting lifelong learning records in a digital wallet
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Putting lifelong learning records in a digital wallet
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Putting lifelong learning records in a digital wallet
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Putting lifelong learning records in a digital wallet
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Putting lifelong learning records in a digital wallet
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Putting lifelong learning records in a digital wallet
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Key Concepts
1. Open Standards  

a. USED Common Education Data Standards (CEDS)
b. IEEE  Conceptual Model for Learning Technology Systems (CM4LTS)

2. SSI.  Distributed/Self Sovereign Identity (SSI)
a. Identity, Access, and Control
b. Trust Governance Frameworks

3. Open Skill Stack Ontologies.  IMS Global Competencies and Academic 
Standards Exchange (CASE), OpenSALT, CASE Network
a. IMS Global CASE
b. Credential Engine

4. C/ILR.  Comprehensive/Integrated Learner Record (CLR)
a. Achievement Descriptions
b. Achievement Assertion

5. Ed 3.0 Network
a. Nodes
b. Community
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Open Standards
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Education 2.0
Technology integrated into the old system

1. Over the last 20 years, education data interoperability 
standards groups such as Dublin Core, SIF, IMS Global, PESC, 
CEDS, Ed-Fi, CTDL have formed and broader industry 
standards groups like IEEE, W3C, Schema.org have 
contributed standards to education.

2. All too often, the education data groups have pursued selfish 
organizational interests to create walled gardens instead of 
collaborating and harmonizing.

3. The result has been a fragmented ecosystem which has 
failed to generate scaled efficiencies to change the industrial 
delivery model that has been in place for 100+ years.  
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Education 3.0
The Internet of Education

Ed 3.0 = informal group of individuals committed to open collaboration to create the protocols and 
shared services that enable lifelong, personalized, competency-based learning at the scale of the 
Internet:
● Open Standards - Alignment and harmonization of relevant technical standards. 
● Shared Utilities - Shared, public good utilities and trusted issuers of identity, ontologies, and 

verifiable credentials. 
● Open Source Projects - Shared code repositories linked within and across a global community of 

practice.
● Co-Labs - A connected and collaborative research network for pilots, reference implementations, 

and shared best practices.

https://en.wikipedia.org/wiki/Education_3.0
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Personalized, Competency-Based Learning
Learner-Centered Ecosystem
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CEDS Conceptual Model
Normalized Data Schema



Common Education Data Standards
Ed.Gov
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US Military Advanced Distributed Learning (ADL)
Universal Learner Record
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IEEE Conceptual Model for Learning Technology 
Standards (CM4LTS)

IEEE Conceptual Model for 

Learning Technology Standards 

(CM4LTS) Guide
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IEEE CM4LTS and ILR Recommended Practices
Section 1. Learning Contexts and Models

1.1. Transition from Traditional Education Models

1.2  Learner-Centered Model

Section 2. Information Model

2.1  CEDS Conceptual Model - Jim Goodell

2.2  ADL TLA Logical Model - Jerry Gordon 

Section 3. Guiding Principles

3.1 Contract for the Web - Tim Berners-Lee

3.2 T3 Innovation Network Self-Sovereign Identity Principles, Kim Hamilton

3.3 Collaboration on Open standards - Open Pledge

Section 4. Technical Meta Model

Section 5.  Technical Implementation Guidance

5.1 W3C DID Identity and Trust - Drummond Reed

5.2 T3 Open Ontology References - Brandt Redd

5.3 W3C VC with IMS CLR Verifiable Assertions - Nate Otto

Section 6. Mutually Exclusive Collectively Exhaustive (MECE) Use Cases - Greg Nadeau

Section 7. Standards Alignment & Harmonization

7.1 Proposed Relationship of CM4LTS to other LTSC Groups

7.2 Proposed Relationship of CM4LTS to open, published technical standards outside of LTSC

https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.nu1f0wun0yak
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.p4psn27o9nu6
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.c00x25ivv2mg
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.s70lxxw5m34q
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.aqrz1buuxyqs
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.aqrz1buuxyqs
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.lqcer7dvdfh6
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.lqcer7dvdfh6
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.dhj083nt2zjs
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.cigdo119ueuv
https://en.wikipedia.org/wiki/Contract_for_the_Web
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.cigdo119ueuv
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.o967iyxqr52f
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.am7komjq0e0y
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.fwfnev1s99tj
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.lh7jaukez403
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.cigdo119ueuv
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.cigdo119ueuv
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.o967iyxqr52f
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.am7komjq0e0y
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.am7komjq0e0y
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.j0h6bu4gk2x
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.kckqb2qwwuiq
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.lq14iipt4y62
https://docs.google.com/document/d/10coLe1iBJ-zmzjl17GkN771JtdTKNIEZyPyCf4H4Y1o/edit#heading=h.z81uopxtuypa
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IEEE MECE Use Cases
Mutually Exclusive, Collectively Exhaustive Taxonomy Functions by Actor Type 
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IEEE CM4LTS
Conceptual Model for Learning Technology Systems (CM4LTS)
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SSI
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Solves the decentralized PKI (public key infrastructure) problem

Self-Sovereign Identity, Access, and Control



Layer One: 
DID Networks 

(Public Ledgers)

Layer Two: 
DIDComm

Agent/Wallet/Hub

Connection

Pairwise Pseudonymous Peer DIDs

Issuer Verifier

Holder

Trust

Layer Three: 
Credential 
Exchange

Verifiable 
Credential

Agent/Wallet/Hub

Layer Four: 
Governance 
Frameworks

Trust
Anchor

Insurer

Governance 
Authority

Auditor Auditor
Accreditor

Credential 
Registry

Hardware 
Developer

Software 
Developer

Agency

Transaction 
Author

Transaction 
Endorser

Steward

DID Method

DID Network

DID Method

DID Network

DID Method

DID Network

Trust over IP Technology Stack Trust over IP Governance Stack

Network Governance Frameworks

Provider Governance Frameworks

Credential Governance Frameworks

Technical Trust

Human Trust

Governance 
Authority

Publishes

Governance 
Framework

> >

Metasystem Governance Frameworks

Proof

Drummond Reed
Chief Trust Officer, Evernym
Trustee, Sovrin Foundation



48

Metasystem Governance Framework
Collaborative Governance and Trust Network

Key Concepts
a. The Internet of Education - an umbrella term used by educational theorists to describe the confluence 

of neuroscience, cognitive psychology, and education technology, using web-based digital and mobile 
technology, including apps and devices to enable personalized, competency-based learning across 
nodes of a meta network.  (aka Education 3.0, the Ed 3.0 Network, in this context the “Network”) 

b. Human Development - the process of enlarging people's knowledge, understand, and skills.
c. Technical Standards - written specifications for data structures and interfaces.
d. Academic Standards - an information resource that includes a statement that describes a capability or 

behavior that a person may learn or be able to do within a given situation and environment along with 
definitions of the potential levels of mastery and metadata related to that statement (aka competency 
definitions, competencies, skills, knowledge, abilities, learner outcomes, learning targets, course 
objective, ontologies)

e. Trust Over IP Stack - the process in which a governance authority publishes a governance framework 
in both human and machine-readable formats to enable distributed verification of credentials.

f. Metasystem Governance Framework - a stated set of purpose, principles, and protocols  agreed to by 
nodes of organizations and individuals to form the Network.

2. Purpose.  The purpose of the Network is to advance learning development.

3. Principles.  By engaging with the Network, organizations and individuals  affirm the following principles:
a. There is only one Internet - We all need to work together to protect the web from abuse and ensure it 

benefits humanity by adopting the Contract for the Web,
b. Open standards.  Technical and academic standards should be published without restrictions on use by 

organizations that align practices to OpenStand.  
c. Self-Sovereign Identity & Access Control.  Each personal learner record is dual controlled by the issuer 

and the learner.  Digital identity and access control should follow the Ten Principles of SSI, Trusted 
Learner Network Principles, and the T3 SSI Principles as adapted by IEEE.

https://en.wikipedia.org/wiki/Contract_for_the_Web
https://open-stand.org/about-us/principles/
http://www.lifewithalacrity.com/2016/04/the-path-to-self-soverereign-identity.html
https://trust.asu.edu/
https://trust.asu.edu/
https://www.uschamberfoundation.org/t3-innovation
https://www.ieee.org/
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Metasystem Governance Framework
Collaborative Governance and Trust Network
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Open Skill Ontologies
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General Info

(1) Content must be 
grouped and 
sequenced into 
curriculum (ToC)

(3) Some content 
is actionable and 
should be used 
within an existing 
LMS

(4) Some content is 
viewed by the 
teacher and should 
be easily printed

(2) Content must be 
aligned to local 
academic standards 
through a compendium 
of crosswalks

Custom Publishing Components
Dynamic OER Content Curation and LTI Resource Search



Integrated Ecosystem
Moving from seperate specs to a single, integrated reference-model and registry service.
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CASE - Competencies and Academic Standards Exchange
‘Competencies’ include any skills, knowledge, abilities, learning targets, and outcomes.



CASE Conceptual Model
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CASE Logical Model
CF Doc, CF Item, CF Association and CF Rubric
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Machine Readable Skill Meta Model
Open Skills Network?



57

Standards Alignment Tool (SALT)
Open source tool to manage CASE



58

OpenSALT.org
Site support for GitHub open source project

http://opensalt.org
http://opensalt.org


IMS CASE Network
A public-private partnership to support exchange of OER content and support personalized, competency-based learning

https://caseregistry.imsglobal.org/cfdoc/
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IMS CASE Network
A public-private partnership to support exchange of OER content and support personalized, competency-based learning

CASE Registry Requirements

1. CCSSO helps designate an official contact for each SEA

2. SEA contact designates official state Framework CASE 
publisher

3. Each state CASE publisher creates official CASE 
Frameworks

4. CASE Registry mirrors each official CASE Framework 
and maintains a free trusted data service

CASE Registry

CASE Server Test Requirements

1. IMS Global CASE certified

2. Verified agent of the Registry



Crosswalks and Alignment Services



CASE Crosswalks API
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Measuring Common Core Drift



Enabling Custom Publishing



Augmented Google/LMS Experience
Dynamic OER Content Curation and LTI Resource Search
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Curriculum 
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Custom Publishing Workflow
Dynamic OER Content Curation and LTI Resource Search
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Digital Publishing Workflow
Dynamic OER Content Curation and LTI Resource Search
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CASE Study: Chicago
Dynamic OER Content Curation and LTI Resource Search
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CASE Study: Asia Pacific
Dynamic OER Content Curation and LTI Resource Search
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Asia Pacific: Qualification Framework
Dynamic OER Content Curation and LTI Resource Search
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OER Facts
Dynamic OER Content Curation and LTI Resource Search



www.publicconsultinggroup.com 72

CLR/ILR
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Integrated Learner Records
● The idea of a “Comprehensive Learner Record” evolved out of work by 

the American Association of Collegiate Registrars and Admissions 
Officers (AACRAO) collaboratory, the Mozilla Open Badge specification, 
and prior work to define an “Extended Transcript.”  The IMS CLR 
specification enables multiple providers to create, transmit, and render a 
learner’s  achievements in a digital, machine-readable format that can be 
curated and shared as verifiable digital credentials.   

● In parallel, the W3C has published a draft data model and set of 
standards for Verifiable Credentials.  The W3C Verifiable Credentials for 
Education work group has published a white paper.

● Also, in parallel, the US Military has begun work on a Universal Learner 
Record as part of its Total Learning Architecture 

● More recently, the US Chamber of Commerce and American Workers 
Policy Advisory Board have promoted what IEEE has begun work on, an 
Integrated Learner Record.  The ILR digitized information is intended to 
be stored in a distributed digital “wallet” verified on blockchain that 
provides security access and control to the learner and their guardian.



1. A learning record contains a set of Assertions about a Learner.   The Assertion 

can include Evidence,  a specific Result, and some type of Verification.

2. Generally (but often not in the case of a portfolio), each Assertion is made by an 

Issuer in relationship to a described Achievement, which could be accomplished 

by more than one Learner.  There are many types of Achievements that include:

a. Assessment Results

b. Course Grades

c. Program Credentials and Diplomas

d. Competencies

IMS CLR Key Concepts



Learning Pathways
IMS Global CASE, Credential Engine CTLD, and OSN RSDs



Achievement Assertions
A common conceptual model for IMS CLR, IEEE ILR, and W3C Edu

1. Learner Record.  In a learner record, the core record is a distinct assertion/claim that could have evidence and/or an achievement to 

a level described in a rubric.  

2. Achievement (Description).  An achievement can be described as a shared record that can be set as a goal and/or accomplished by 

more than one learner and, therefore, be compared and exchanged.  Rubrics can be used to define levels associated with the 

achievement definition (e.g. “approaches,” “meets,” “exceeds).

3. Assertion/claim.  The attestation made by an Issuer about a Learner regarding an Achievement. The Assertion may also include 

associated evidence, results, or other metadata regarding a specific Achievement.

4. Evidence. Information supporting the issuance of an assertion such as URL to an artifact produced by the Learner.  Evidence can be 

curated into portfolios and used to generate assertions.

5. Learner Record Sets.  Sets of achievement assertions can be grouped into immutable transcripts and/or can be curated into learner 

record sets.

6. Context.  Learner records exist as linked data related to other learner records and sets and aligned with other relevant objects like 

CASE and CTDL.
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IMS Global CLR Achievement Assertion
Based on Open Badge 2.0 and extended for all formal and informal learning



Yet xAPI LRS

    LEARNER   ISSUER

I, assert that possesses

COMPETENCY

at

LEVEL

with

EVIDENCE

and
CONFIDENCE [0,1]

made at

TIMESTAMP

expiring at
TIMESTAMP

GA Virtual Harvard  CS50 EdXCode.Org I did it!

IEEE ILR - Integrated, International, Interoperable, Learner and Employment Records

Credly BadgrTallo

Comprehensive Learner Record (CLR)



IMS CLR Logical Model
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Co-Labs
1. Broward Equity Co-Lab

a. EdPlan
b. EdPlan Wallet
c. ELA/Math Adoption/Tutoring
d. Courageous Conversations About Race

2. ND Co-Lab
a. Phase 1
b. Phase 2
c. Phase 3

3. New Co-Labs
a. GA
b. MI
c. VT
d. NJ

4. ETS Co-Lab
a. Praxis Test Prep
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ASU Trusted Learner Network
Private/Permissioned Blockchain



IOE VCR

ND 
Enterprise

Internet of Education
Digital 
Wallet

North Dakota ILR Reference Model - Draft 6-29-20
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ND ILR Roadmap
Open Credential Publisher

Program Start
7/10/20

Phase I
SLDS

Co-Lab
R1/2 
Design

Phase II
SLDS+
R1/2 MVP
Web View
Mobile Ap
DLT

Phase III

OSN Cyber
CTE CASE
DPI SALT
Walmart
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ND OCP Phase III
Open Credential Publisher



88

IEEE Roadmap

Data Governance 
Work Group
Charter

Data 
Governance
Workbook

Data 
Governance
Decisions

Data 
Governance
Rules

Initial
Lead

Bid 
Opportunity

Approved 
Project
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Broward Data Access Request

Contract Terms

Project 
Business
Drivers
(Warrant)

Metric
Metadata
Transformation 
Rules

PCG-BCPS Data 
Access 
Request

Data Governance Workbook
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ND ILR Open Credential Publisher
IEEE SA Open ILR Reference Model
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ND ILR Open Credential Publisher
IEEE SA Open ILR Reference Model
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ND ILR Open Web Wallet
IEEE SA Open ILR Reference Model
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ND ILR Open Web Wallet - Identity Proofing
IEEE SA Open ILR Reference Model
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LER Wrapper vs OCP
IEEE SA Open ILR Reference Models
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Broward Equity Co-Lab
CLR Data creation and exchange use cases

The Broward Equity Co-Lab brings together the intersection of two big ideas in a large, 
diverse environment bringing together research, practitioners, and platforms to support 
scalable blended solutions to Algebra mastery.

● Precision Learning is the set of approaches that encodes learning as measurable 

discrete skills that can be plotted against a pathway to determine position and 

proximal learning zone.

● Social Learning is the set of approaches that understands the learner as a social 

being in context with culture and relationships that create motivation and curiosity.
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Broward Equity Co-Lab
CLR Data creation and exchange use cases

Broward County Public Schools (BCPS) is the 6th largest school district in the US.

1. Approximately half of BCPS graduates enroll in Broward College.  Of these students, 
less than half pass math and ELA Accuplacer tests to be placed in all courses that 
build credit to a degree.  Nationally, only 7% of such students ever graduate.

2. Computer science education is now learned in multiple settings, in class, after 
school, summers, and through informal study.  There is no good way of tracking 
student competency from these multiple sources to create a resume of skills to 
share with future education programs and or prospective employers.

3. Elite athletes and other students who pursue alternative learning paths often 
struggle to demonstrate academic qualifications.

New competency-based, blended learning approaches have demonstrated success in 
both remediation and acceleration. Open technical standards enable these new learning 
models to exist at the scale of the Internet across systems while preserving private data 
access control.  The IMS Global Comprehensive Learner Record (CLR) draft candidate 
specification provides a blueprint for implementing this approach at the scale of the 
Internet.  This project, as part of the OpenCLR Lab, will explore the intersection of key 
technical and policy issues to create a national demonstration model.
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Broward Equity Co-Lab
CLR Data creation and exchange use cases
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Broward Equity Co-Lab
CLR Data creation and exchange use cases



Algebra Proficiency by Grade Attempted
Students enrolled in Algebra in G6-8 pass at 95%+, G9 at ~50%, and G10 and later below 20%
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FSA-EOC Algebra 1 Percent Level 3 and Above by 
Race/Ethnicity
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Broward Equity Co-Lab
CLR Data creation and exchange use cases
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Broward Equity Co-Lab
CLR Data creation and exchange use cases



Page 103

Napoleon’s Long Campaign (Tufte)
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The long campaign from poverty to post-secondary graduation.

The greater the challenge, the more targeted support needed.



FSA Algebra 1 EOC Percent Level 3 
and Above

10th 
Grade

9th 
Grade

8th 
Grade

7th 
Grade

11th 
Grade

12th 
Grade
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TECC SEPA
LTI Window to PII with Differentiated Security 



Equity in Recovery
Student re-engagement campaign



Achievement Assertions
A common conceptual model for IMS CLR, IEEE ILR, and W3C Edu
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Achievement Assertions
A common conceptual model for IMS CLR, IEEE ILR, and W3C Edu

1. Learner Record.  In a learner record, the core record is a distinct assertion/claim that could have evidence and/or an achievement to 

a level described in a rubric.  

2. Achievement (Description).  An achievement can be described as a shared record that can be set as a goal and/or accomplished by 

more than one learner and, therefore, be compared and exchanged.  Rubrics can be used to define levels associated with the 

achievement definition (e.g. “approaches,” “meets,” “exceeds).

3. Assertion/claim.  The attestation made by an Issuer about a Learner regarding an Achievement. The Assertion may also include 

associated evidence, results, or other metadata regarding a specific Achievement.

4. Evidence. Information supporting the issuance of an assertion such as URL to an artifact produced by the Learner.  Evidence can be 

curated into portfolios and used to generate assertions.

5. Learner Record Sets.  Sets of achievement assertions can be grouped into immutable transcripts and/or can be curated into learner 

record sets.

6. Context.  Learner records exist as linked data related to other learner records and sets and aligned with other relevant objects like 

CASE and CTDL.

111



Florida Math Pathway - Update (Jon Haber)
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Achievement Assertions
A common conceptual model for IMS CLR, IEEE ILR, and W3C Edu

113



In traditional classrooms, student often struggle to master material because we operate on a “one size fits all” 
framework: one instructor teaches all students the same lesson on the same day, regardless of students’ prerequisite 
skills, attendance patterns, unique academic needs, or social-emotional experiences.

In a mastery classroom, teachers create instructional videos so students can move at their own pace and be graded on 
mastery. This use of technology allows the teacher to work with students one-on-one or in small groups. Different 
students will be working on different lessons on any given day, collaborating with students who are also working at their 
pace, or seeking help from students who are ahead. All students revise their work until they show true understanding of 
the material, and then advance to the next lesson. 

Mastery Learning
Shifting classroom instruction to mastery learning



Broward Algebra Project Pedagogy
Games, Relationships, Culture - Collaborative Learning



Broward Algebra Project Theory of Action



Broward Design



Building a Foundation for Tiered Support
Safe learning spaces, remote access and devices, web of support



Project/Program Management Equity Services

Data Interoperability Services Custom Math + ELA Curriculum

TutorEd Services Student + Family Engagement

EDPlan Platform Behavior and Health Services

Ed Recovery Dashboard Professional Learning

COVID Protocols

COVID Testing

Learning Loss

Mask Mandates

Contract Tracing

Equity in Recovery
Student re-engagement campaign



Equity in Recovery
Student re-engagement campaign



“It is only in the presence of loving, respectful,
trusting adults [...] that children will learn all
they are capable of learning [...] The tinkerers,
dissectors, and manipulators will only drive
children into artificial behavior, if not actual
deception, evasion, and retreat.”
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Relationship Mapping
Web of Support
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Tutoring as a Service
Multimodal delivery



Acceleration vs Remediation
Tech-enabled acceleration supports effectiveness of learning



Chicago Research Design - SAGA 



Broward Research Design
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Kahn Skill Report
Competency Assertions or Credential Assertion?
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CLR Data
Competency Assertions or Credential Assertion
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Extended Transcript

129

http://projects.imsglobal.org/eT-viewer/
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Extended Transcript

130
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IMS CLR PoC
Open source, .Net source to Publisher services
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IMS CLR Editor
Open source, .Net source to Publisher services
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ScholarCoin
.
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Tallo
.
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LearnX
Data Visualization of Pathways and Progress Wallet UI.
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Core Learning Exchange
Personalized Learning Management System
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JourneysMap
Data Visualization of Pathways and Progress Wallet UI.
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Open Pathways for Learning
GAV is creating open pathway for learning
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Open Pathways for Learning
GAV is creating open pathway for learning
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Open Pathways for Learning
GAV is creating open pathway for learning
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National Student Clearinghouse Wallet
Data Visualization of Pathways and Progress Wallet UI.
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IEEE Interoperable Learner Record
Harmonize and profiled for easy implement
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IEEE Interoperable Learner Record
Harmonize and profiled for easy implement
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American Workforce Policy Advisory Board (AWPAB)
Interoperable Learner Record
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US Chamber T3 Innovation Network
Learner Worker Military Learner Record



www.publicconsultinggroup.com 147

Ed 3.0
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Ed 3.0 - Total Learning Architecture
Student-Centered Learning
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IEEE Interoperable Learner Record
Harmonize and profiled for easy implement
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Ed 3.0 - Personalized, Competency-Based Learning
Student-Centered Learning

https://www.youtube.com/watch?v=P3i4uMc2X0k
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Ed 3.0 - Personalized, Competency-Based Learning
Student-Centered Learning

https://www.inc.com/justin-bariso/google-plan-disrupt-college-degree-university-higher-education-certificate-project-management-data-analyst.html
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Remote Learning
Student-Centered Learning

https://www.nationalgeographic.com/science/2020/08/how-to-measure-risk-airborne-coronavirus-your-office-classroom-bus-ride-cvd/?cmpid=org=ngp::mc=crm-email::src=ngp::cmp=editorial::add=SpecialEdition_20200814&rid=6E0B84E137131F7FBFE7B44C64A69FBB
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Big Idea - Flip the Virtual Classroom
Student-Centered Learning

https://medium.com/@cecilejanssens/teaching-online-this-fall-flip-the-classroom-too-75d7475c2caa
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Credentials & Course
 Objectives 

in CTDL
and/or CASE

Post-Secondary
Providers

 Academic 
Standards in 

CASE

K12 Providers

Publish
via CASE 
Network

Publish
via 

Credential 
Engine

Employers
CLR

Achievement
Assertions
Aligned to 

CASE

Publish via
JDX - Job Data

 Exchange 

Comprehensive Learner Record
Aligned with Industry Skills through 
CASE Network & Credential Engine

K12 -> Higher Ed -> Workforce Pathways

Verified OB 
Digital 

Credentials

Education 3.0
Personalized, Competency-Based, Blended Learning



155





157

UN SDG and Groningen Declaration
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Talent Supply Chain Landscape Map

Open Standards/Recommended Practices 

CEDS, DIF Interop Working Group, W3C 

VC/vc-ed, IMS Global CLR, CTDL, PESC, HR Open, 

CE Interoperable Learner/Worker Record Guide, 

US Chamber T3, US DOC AWPAB, LER Wrapper, 

IEE ILR Recommended Practices.

Open Source Projects 

Blockcert, Canis, Aries VCR, OpenSALT.org, 

Competency and Skills System (CASS), OCF-collab.org, 

Open Wallet Architecture, IEEE SA Open Source, IEEE 

ILR/IoE Open Source. 

Shared Utilities

Identity - DIF Community, Technical Stack 

Working Group, Governance Stack Working 

Group, ToIP, IoE Trust Registry (ITR), EU Trusted 

Issuer Referential/Ledger, GLEIF - Skills - ESCO, 

Emsi Skills, Credential Registry, IMS Global CASE 

Network, SkillSuite, D2L ASN, EdGate, ISKME, 

MatchMaker, OpenTaxonomy.org.

Collaboration Networks

Groningen Declaration Network, European Blockchain 

Services Infrastructure (EBSI), Ed 3.0 Research 

Network, ASU Trusted Learner Network, Broward 

Equity Co-Lab, CO C-Lab, ND ILR Co-Lab, Asia-Pacific 

AP-Lab, T3 Innovation Network, Open Skills Network, 

Velocity Network Foundation, International Council 

on Badges & Credentials, NM Higher Education, 

Workcred.

https://ceds.ed.gov/pdf/CEDS-7-0-Data-Model-Guide_for_508.pdf
https://www.notion.so/Interoperability-WG-a42995c37e2a4511a10aea96cdbccc38
https://w3c.github.io/vc-data-model/#syntaxes
https://w3c.github.io/vc-data-model/#syntaxes
https://w3c-ccg.github.io/vc-ed/
https://www.imsglobal.org/activity/comprehensive-learner-record
https://credreg.net/ctdl/terms
https://www.pesc.org/
https://hropenstandards.org/
https://credreg.net/quickstart/ilwrguide
https://www.uschamberfoundation.org/t3-innovation
https://www.commerce.gov/sites/default/files/2019-09/ILR_White_Paper_FINAL_EBOOK.pdf
https://docs.google.com/document/d/1gBKx47cgxsUnTMLxqg6Poswp4-led3x51unUY42fKUU/edit?usp=sharing
https://sagroups.ieee.org/1484-2/
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fblockchain-certificates&amp;data=01%7C01%7Cgnadeau%40pcgus.com%7Cc7a0c4d11fb54251229408d838802c07%7Cd9b110c34c254379b97ae248938cc17b%7C0&amp;sdata=PnExApJzRwHxlsY2Uyx6%2FXpQ1vwmY9gRAkbrldUdGZQ%3D&amp;reserved=0?
https://github.com/scoir/canis
https://github.com/bcgov/aries-vcr
http://opensalt.org
https://www.cassproject.org/
https://www.ocf-collab.org/
https://docs.google.com/document/d/120XGGmJDQ-ZGfHxgvmT_nJ47AZciYAi3Yji4m-eDbdw/edit#heading=h.yn7jl5v7papu
https://opensource.ieee.org/marty.reed/credential-publisher
https://opensource.ieee.org/ioe
https://opensource.ieee.org/ioe
https://medium.com/decentralized-identity/difs-updated-code-of-conduct-a0c2d9dce1ad
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwiki.trustoverip.org%2Fdisplay%2FHOME%2FTechnical%2BStack%2BWorking%2BGroup&data=01%7C01%7Cgnadeau%40pcgus.com%7Cd6b378107ccc4fd136a408d837428b1a%7Cd9b110c34c254379b97ae248938cc17b%7C0&sdata=0GfYZ3S6EVethmJIZpgmVRKB4mb4Npp10I7Wd4l4LMU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwiki.trustoverip.org%2Fdisplay%2FHOME%2FTechnical%2BStack%2BWorking%2BGroup&data=01%7C01%7Cgnadeau%40pcgus.com%7Cd6b378107ccc4fd136a408d837428b1a%7Cd9b110c34c254379b97ae248938cc17b%7C0&sdata=0GfYZ3S6EVethmJIZpgmVRKB4mb4Npp10I7Wd4l4LMU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwiki.trustoverip.org%2Fdisplay%2FHOME%2FGovernance%2BStack%2BWorking%2BGroup&data=01%7C01%7Cgnadeau%40pcgus.com%7Cd6b378107ccc4fd136a408d837428b1a%7Cd9b110c34c254379b97ae248938cc17b%7C0&sdata=LsGpcjl%2Bv8BYOEKAnFp9ycmXk0QNOOphq29DggURVAo%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwiki.trustoverip.org%2Fdisplay%2FHOME%2FGovernance%2BStack%2BWorking%2BGroup&data=01%7C01%7Cgnadeau%40pcgus.com%7Cd6b378107ccc4fd136a408d837428b1a%7Cd9b110c34c254379b97ae248938cc17b%7C0&sdata=LsGpcjl%2Bv8BYOEKAnFp9ycmXk0QNOOphq29DggURVAo%3D&reserved=0
https://trustoverip.org/
https://docs.google.com/document/d/1XioUSR-IsKerm8LyPSq4jjrVAr5eO9V_bUu2nXJm8nw/edit
https://ec.europa.eu/cefdigital/wiki/pages/viewpage.action?pageId=262505886
https://ec.europa.eu/cefdigital/wiki/pages/viewpage.action?pageId=262505886
https://www.gleif.org/en
https://www.economicmodeling.com/
https://credentialfinder.org/
https://casenetwork.imsglobal.org/cfdoc/
https://casenetwork.imsglobal.org/cfdoc/
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fimsglobal.us6.list-manage.com%2Ftrack%2Fclick%3Fu%3D945f974a6c1a829d6befa19ad%26id%3Df42f4f570b%26e%3D5e28e30e14&data=01%7C01%7Cgnadeau%40pcgus.com%7C9dade99faaec41a417e108d817735f4f%7Cd9b110c34c254379b97ae248938cc17b%7C0&sdata=75Dc0vvwoMGL7TzPyBBsjfdnTJaOx%2FSkuOb1Ukx9sjU%3D&reserved=0
http://www.achievementstandards.org/
http://correlation.edgate.com/
https://www.iskme.org/
https://matchmakeredlabs.net/
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fopentaxonomy.org%2F&data=01%7C01%7Cgnadeau%40pcgus.com%7C7928f80adf5f4e7cb28108d78d7a0ebe%7Cd9b110c34c254379b97ae248938cc17b%7C0&sdata=NigyBKADz7u3VLMZFy%2BNU5Vh4Wi84rveuia2vu4IvkA%3D&reserved=0
https://www.groningendeclaration.org/
https://www.youtube.com/watch?v=m2uj7fgb2JI
https://www.youtube.com/watch?v=m2uj7fgb2JI
https://www.youtube.com/watch?v=WAK7jIQrDvU&t=1029s
https://www.youtube.com/watch?v=WAK7jIQrDvU&t=1029s
https://trust.asu.edu/
https://www.learningeconomy.io/browardlab
https://www.learningeconomy.io/browardlab
https://www.learningeconomy.io/clab
https://docs.google.com/document/d/1hiKCNepcPQkCDHy7yFT9x613RWjK7Mjk/edit#
https://docs.google.com/document/d/1pzdcZdus734OF2olk1ZZjFY6vdjZY3G8-IVPZlqf4cA/edit
https://docs.google.com/document/d/1pzdcZdus734OF2olk1ZZjFY6vdjZY3G8-IVPZlqf4cA/edit
https://www.uschamberfoundation.org/t3-innovation
https://docs.google.com/document/d/1GglhrFZuUd30ky9PVv_GyXFVK72wpiAGVSwQPz3ajKI/edit#
http://www.velocitynetwork.foundation
https://ic-badges-credentials.org/
https://ic-badges-credentials.org/
https://news.hyland.com/new-mexico-higher-education-department-selects-hyland-credentials-for-higher-education/
https://www.workcred.org/Default.aspx
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Internet of Education.org
A friendly front door to education interoperability at the scale of the Internet
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Internet of Education.org
Principles

1. One Open Internet; One Open IoE. There is only one open IoE. We will work together to 
protect and connect all network nodes and ensure the IoE equitably benefits humanity.

2. Weak Center.  Like the vision for the Internet, we will ensure that no one organization asserts 
more control than is needed to enable shared advancement and interoperability between all 
IoE network nodes.

3. Effective Collaboration. We will empower all stewards of the IoE to make prompt, precise, and 
mutually beneficial decisions in order to advance the shared mission, principles, and protocols 
of the IoE.

4. Open Standards. We will develop, promote, publish and/or adopt, without restriction, technical 
and academic standards that align to the practices and principles outlined by OpenStand.  

5. Open Participation. We will ensure that any individual, group, or organization can access and 
participate at no cost. The only requirement will be to pledge commitment to these guiding 
principles. 

6. Proportional Influence. We will ensure that the relative influence in resolving any contested 
decisions be proportional to the number and diversity of learners representing the nodes of 
the active IoE network.

7. Diversity, Equity & Inclusion. We will advocate for and support historically marginalized 
groups, address individual and cultural bias, and work to dissolve structural barriers through 
civil discourse and the creative and humane use of technology.

8. Data Dignity. We will develop, adopt, and promote technologies and data practices that place 
people over profits so the IoE becomes a public good that puts humans and their data first. 

9. Agency & Access Control. We will ensure that all learner records are accessible and/or 
controlled by the individual (or their guardian) and that all identity systems are transparent 
and aim to preserve privacy and data agency.

10. Lifelong Learning. We will recognize and support ALL educational experiences that result in 
positive human development and acknowledge that learning begins at birth and continues 
throughout the lifetime of everyone on earth.

https://open-stand.org/about-us/principles/


www.publicconsultinggroup.com

Public Consulting Group
PCG is consulting firm with a mission to provide solutions that matter for public sector 
clients

1
6
1

• Employ over 3000+ professionals in 
60+ offices located across the US, 
Canada, UK, Australia, and Poland

• Improve impact in Education, 
Health, Human Services, 
Developmental Disabilities

• Project work and clients in all 50 
states, 6 Canadian provinces, and 
most recently all 6 Australian states

• Core services include:  consulting, 
information technology, and 
ongoing operations support
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Collaborative Laboratories (Co-Labs)
Managing stakeholders to achieve network of networks

● A co-lab is a group of city, district, state, national, or regional stakeholders with a 

common goal for new or upgraded education and/or employment infrastructures.  

● Co-Labs are the engine of the Internet of Education (IoE); a global network and 

vision to connect all humans on earth to education and economic opportunity. 

This is a future that will allow verifiable skills, credentials, and degrees to transfer 

directly from learners to institutions and employers. 

● Each Co-Lab has unique localized goals that could include: digital IDs and wallets, 

universal issuer & credential registries, skills libraries, learning marketplaces, 

learning and career pathways, education currencies, data trusts and translators, 

learning and employment analytics, and/or shared services. 

● By convening stakeholders, mapping data flows, and developing and piloting a 

variety of exponential technologies and applications with an aligned and devoted 

consortium of partners, Co-Labs provide the incubation hubs needed.



Case Study: IMS CASE Network
A public-private partnership to support exchange of OER content and support personalized, competency-based learning

https://caseregistry.imsglobal.org/cfdoc/


Case Study: Carneglie Learning
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Case Study: Chicago Public Schools
Dynamic OER Content Curation and LTI Resource Search



Case Study: PathCheck COVID Passport
Personal data control of verifiable COVID personal data
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CASE Study: ND Co-Lab
Open Credential Publisher, CLR Wallet, Verifiable Credential
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CASE Study: ND Co-Lab
Open Credential Publisher, CLR Wallet, Verifiable Credential



Case Study: ETS Praxis Learning Pathway
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Case Study: National Student Clearinghouse



Student Reengagement Campaign
Combining Phonebanks with Door to Door Weekend of Action



Broward Ed Recovery Dashboard
Phase I - Student Reengagement
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CASE Study: Broward Equity Co-Lab
Comprehensive Ed Recovery Services 



Equity in Recovery
Student re-engagement campaign
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Council of Great City Schools ESSER Campaign
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TutorOps Hub
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TutorOps Hub



CLR Achievement Assertions
A common conceptual model for IMS CLR, IEEE ILR, and W3C Edu

1. Learner Record.  In a learner record, the core record is a distinct assertion/claim that could have evidence and/or an achievement to 

a level described in a rubric.  

2. Achievement (Description).  An achievement can be described as a shared record that can be set as a goal and/or accomplished by 

more than one learner and, therefore, be compared and exchanged.  Rubrics can be used to define levels associated with the 

achievement definition (e.g. “approaches,” “meets,” “exceeds).

3. Assertion/claim.  The attestation made by an Issuer about a Learner regarding an Achievement. The Assertion may also include 

associated evidence, results, or other metadata regarding a specific Achievement.

4. Evidence. Information supporting the issuance of an assertion such as URL to an artifact produced by the Learner.  Evidence can be 

curated into portfolios and used to generate assertions.

5. Learner Record Sets.  Sets of achievement assertions can be grouped into immutable transcripts and/or can be curated into learner 

record sets.

6. Context.  Learner records exist as linked data related to other learner records and sets and aligned with other relevant objects like 

CASE and CTDL.



The Internet of Education
Self-sovereign identity and access control at the scale of the Internet

Core Requirements:

#1 Personal Data Control

#2 Exchangeable Across Networks

Core Use Scenario:

When a learner achieves an 
outcome, an Issuer asserts a 
cryptographically signed credential 
that can be held in any standard 
digital wallet app where the Holder 
can control verifiable presentation 
to a Reviewer in any jurisdiction 
without having the need for a data 
sharing agreement with the Issuer.

A vision of the near future

● in which people’s skills become machine-readable data 

● that can be held and controlled from a digital wallet app

● and exchanged like currency 

● for learning and employment opportunities

● on the open Internet

● the way goods and services are exchanged today.

Learner

Issuer
(Publisher)

Verifier
(Reviewer)

Wallet

Holder
(Custodian)

Verifiable 
Credential
Assertion

Verifiable 
Presentation

Trust


