
www.credentialengine.org

Making Sense of 
Credential Data: 
Linked Open Data and 
Credential Engine

Dr. Deborah Everhart
Chief Strategy Officer
Credential Engine



www.credentialengine.org

Overview:
Big picture
Look inside
How to



Big picture:
The importance of transparency

3



How do we make sense of credentials? 

• 1 million education and training credentials are offered in the U.S., many millions 
globally: including qualifications, degrees, certificates, badges, micro-credentials, 
licenses, certifications, apprenticeships, diplomas, and more.

• Credentials generally do not use transparent, interoperable data to describe 
competencies, skills, and achievements.

• Educators, employers, and learners/workers struggle to understand credentials’ value.

Credentials can be more transparent and valuable if they use open, interoperable 
data to describe the characteristics of credentials, including skills, pathways, 
occupational alignments, quality assurance, and other useful information. 

Quality Assurance (QA)

Competencies



How do we make sense of credentials? 

• Is this the credential I think it is, or am I confusing it with another credential?

• What’s the quality of this credential and its provider?

• Does this credential include the skills I need?

• Is this credential related to other relevant credentials?

Credentials can be more transparent and valuable if they use open, interoperable 
data to describe the characteristics of credentials, including skills, pathways, 
occupational alignments, quality assurance, and other useful information. 

Quality Assurance (QA)

Competencies



● Who We Are
○ Non-profit
○ Community built
○ Vendor agnostic
○ Data Driven
○ Mission oriented around credential, skill, and job 

transparency

● What We Do
○ Advocate for credential, skill, and job 

transparency
○ Develop and support linked open data schemas
○ Provide open, interoperable infrastructure
○ Build and mobilize partnerships

● What We Do NOT Do
○ Collect or verify personally identifiable 

information
○ Issue credentials
○ Verify issued credentials

About Credential Engine



CTDL Linked Open 
Data & Consuming 
Tools

Providers use the API or 
any of the data consuming 
tools to use CTDL data in 
the Registry, powering an 
open applications 
marketplace.

Credential Engine provides open technologies

CTDL Publishing 
Tools

Providers use the API or 
any of the publishing 
system tools to convert 
information to CTDL and 
publish to the Registry 
and create globally unique 
identifiers (CTIDs).

Credential Registry

The Registry collects 
and connects 
credential, skill, and job 
data described with 
CTDL as a linked open 
data graph to power 
records, tools, and 
applications, including 
the Credential Finder.

Credential 
Transparency 
Description Language 
(CTDL)

Linked open data schema 
that describes over 800 
characteristics of 
credentials, skills, jobs, 
and providers.

Technical site: https://credreg.net

https://credreg.net/


Credential Engine technologies in context

Credentialing 
Organizations

Quality 
Assurance 

Entities and 
Endorsers

Employers

Credential Registry 
Linked Open Data 

(CTDL) 

Accredit, approve, 
endorse, recognize 
credentials and/or 
credentialing 
organizations

Issue credentials to 
individuals

Publish their 
credentials and 
skills in CTDL

Credential 
Holders Use credential and skill data to hire, 

upskill, and re-skill talent

Issued 
credentials 
contain 
CTDL



Discover Credential 
& Competency 

Pathways

Olivia Updated Digital 
Record with 
Evidence of 

Learning and 
Employment

Control When, 
Where, and Who to 
Share All or Part of 

Digital Record 

Discover Job Skill 
Requirements and 

Employer 
Preference Matches

Retain and Advance 
in Employment with 

Work-based 
Learning

Learner

Search and Compare
Credentials

Enroll and
Learn

Achieve
Skills

Collect Digital
Credentials

Share
Achievements

Match
Achievements

to Job Skills

Get a Job

Upskill and
Learn More

Credential 
holders need 
transparency

Connecting 
credentials, skills, 
and jobs across 
lifelong learning and 
career opportunities



Connected learning and employment records

Education and 
Training

Workforce 
Demands

Credential, 
skill, and job 
transparency

Opportunities for people

Verifiable digital learning and employment records powered 
by the Credential Transparency Description Language (CTDL)

● Open
● Linked
● Trusted

● Accessible
● Useful
● Relevant



Learning and career pathway connections

Individuals’ 
Needs

Learning 
Opportunities

Workforce 
Demands

● Skill acquisition
● Training and education
● Informal learning
● Records of learning and 

employment to collect 
and share

● Training programs
● Military 
● Colleges/Universities
● Apprenticeships
● On-the-job training
● Lifelong learning

● Skill/job matching
● Workforce development
● Talent acquisition and 

management
● Ongoing learning



Together, we’re building a linked 
open data network that everyone 
can access for timely and trusted 
information about credentials, 
skills, jobs, pathways, quality 
indicators, and much more.



With CTDL in Velocity credentials…..

• The credentials link to rich linked open data using open standards
• The data is humanly readable and machine-actionable across 

different types of systems and on the web
• Credentials from diverse sources can be meaningfully compared, 

curated, and combined
• Learners, workers, educators, and employers are all empowered with 

the context they need to make informed decisions about education 
and career pathways

Velocity credentials become more valuable when they communicate 
clear, actionable, relevant information

Credential Engine technologies in the Velocity context



LEGAL  
INTEROPERABILITY

4
Layer

Governance, policy and legal considerations to assure compliant communication and use of 
data

SEMANTIC  
INTEROPERABILITY

3
Layer

Common underlying models and codification of the data providing shared understanding and 
meaning to the users

STRUCTURAL  
INTEROPERABILITY

2
Layer

Schemas, syntax, and organization of data to be exchanged

TECHNICAL
INTEROPERABILITY

1
Layer

Establishes the inter-connectivity needed for one system to securely communicate data to and receive 
data from another

SHARED HIGH-PERFORMANCE IMMUTABLE LEDGER

5
Layer

Alignment on usage flows to avoid a broken experience for the individuals or organizations and 
prevent use cases from being inadvertently excluded. 

BUSINESS PROCESS
INTEROPERABILITY

Velocity Network: A holistic approach to interoperability
Technical standards are a critical aspect of Interoperability, but they’re just the start. Truly functional 
interoperability requires a more holistic, thorough approach. To really work, interoperability has to address five 
layers: technical/foundational, structural, semantic, legal, and business process.



How does CTDL add value to Velocity credentials?

Stack proofs of your employment 
history, educational background, 

skills, and qualifications.

Claim digitally signed records from 
your work or college to build a 

verified career portfolio.

Organize all your career and 
education credentials. Store 

them privately.

Control who you share your 
records with.

Workforce 
(individuals) Relying

Parties 
(employers, 
educators 
receiving digital 
credentials)

Issuing
Parties 
(employers, 
educators 
issuing digital 
credentials)

Velocity credentials link to CTDL data that has been published to the Credential Registry. These links use globally 
unique identifiers on the open web to enhance the credentials with rich information. This allows credentials from 
multiple providers to be more effectively compared, as well as enabling powerful search queries and data analytics.



What if we could turn career records into verifiable digital 
credentials? owned and stored by the individual…

Individuals hold their verifiable, immutable, career 
records on digital wallets.

Sharing them instantly with employers and other labor 
market stakeholders to access better career 
opportunities.

Credential holders need transparency



Issued 
records 
contain 
CTDL

ISSUERS

System of Records

Screening

Employers

Educators

Licensors

Staffing

Issuing

Maria connects with Issuers 
through the peer-to-peer 
network. Issuers sign and 
issue credentials to Maria’s 
device

Peer-to-Peer

Credential 
Registry

Credential issuers provide and connect transparent data



Verification

Verifiers check Maria’s 
credentials against the 
immutable ledger

VERIFIERS

System of Records

Velocity
Blockchain

Verifying: 
• Issuer identity
• Credential ownership
• Tampering 
• Revocation 

RADICALLY IMPROVE:

▪ Time-to-onboard (incumbents and contingent)
▪ Candidate and employee experience
▪ Compliance 
▪ Internal mobility and talent deployment 

Screening

Employers

Educators

Licensors

Staffing

Credential verifiers need transparency



CTDL provides human- and machine-readable data in 
Velocity credentials

The alignment field in 
each record provides a 
link to data in the 
Credential Registry, which 
can be explored by people 
and consumed and 
analyzed by systems.

People and systems need 
meaningful information to 
exchange in Velocity 
credentials.



Alignment link to valuable CTDL data within a Velocity credential (2 minute video)

https://www.youtube.com/watch?v=bJxYDKoDBGE&t=497s


Velocity credentials connect to a world of linked open data

Linked open data on 
the web for rich 
knowledge graphs that 
are human and 
machine readable



Making sense of credentials 

• Is this the credential I think it is, or am I confusing it with another credential?

• What’s the quality of this credential and its provider?

• Does this credential include the skills I need?

• Is this credential related to other relevant credentials?

Credentials can be more transparent and valuable if they use open, interoperable 
data to describe the characteristics of credentials, including skills, pathways, 
occupational alignments, quality assurance, and other useful information. 

Quality Assurance (QA)

Competencies



Look inside:
CTDL provides transparency
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Benefits of CTDL

AssessmentCompetency

CredentialExtracurricular

Work 
Experience

Employer Training 
Provider

Transfer Value 
Profile

Co-curricular Job

Course

Learner/Earner Recommender
/Articulator

● Large schema of terms for rich descriptions across learning and employment.
● Extendable to serve many use cases.
● Agnostic to industries, domains, and jurisdictions.
● Supports transparency, comparability, reusability.
● Development process open to all stakeholders.
● Available for anyone to use under an open Creative Commons License.
● Published in the Credential Registry as linked open data that is human and machine readable.
● Links valuable information such as education and career pathways.

Pathway

QA 
Organization



Credential Transparency 
Description Language 

(CTDL)

An open schema for 
transparent, meaningful 
information to build learn 
and work ecosystems.

● Credentials
● Knowledge, skills, and 

abilities
● Jobs and work roles
● Pathways
● and much more….

https://credreg.net

https://credreg.net


"institution": {
"name": "XYZ University",
"identifier": "did:web:www.xyzuniversity.com",
"place": {
"addressLocality": "Chicago",
"addressRegion": "US-IL",
"addressCountry": "US"
"school":
"name": "School of nursing",
"place":
"name": "Florida Branch",
"addressLocality": "Fort Myers",
"addressRegion": "US-FL",
"addressCountry": "US"
"programName": "RN to BSN",
"programType": "1 year full time program",
"programMode": "Online",
"degreeName": "Bachelor of Science",
"degreeMajor": "Nursing"
"description": "Starfield College’s RN to BSN Online Option allows working nurses…. 

Velocity Degree Schema CTDL Degree Schema



System integrations 
interoperability

Linked Open Data 
on the Web

CTDL for linked open data on the web and systems interoperability



Public, open 
CTDL credential 
data, humanly 

readable



Machine-readable linked open CTDL data



CTDL linked open data structure
Linking between credentialing organizations, 
credentials, skills, courses, assessments, 
pathways, quality assurance, occupations, jobs….



CTDL credential example
Santa Rosa college offers a Certificate in Dental Assisting that requires completion of their Applied Dental 
Science program and requires specific competencies and is accredited by the American Dental Association.



CTDL linked open data CTID globally unique identifiers
Each component has a unique identifier that can be linked to/from anywhere on the web, including across 
different data providers: identifiers for credentialing organizations, quality assurance organizations, 
credentials, skills, occupational frameworks, pathways…. For example linking the Dental Assisting Certificate 
to the U.S. Dept. of Labor O*NET occupation of Dental Assistants 



How to:
Using CTDL, CTIDs, and 
the Credential Registry
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How to add value to Velocity credentials with CTDL

1. Define requirements for the types of information that make your 
credentials valuable.

2. Organize data about credentials, skills, occupational 
alignments, etc. from one or more sources. 

3. Map existing credential and skill data to CTDL.
4. Publish credential and skill data as CTDL to the Registry.
5. Use CTIDs to link to rich credential and skills information from 

within credentials issued to individuals.
6. Consume CTDL from credentials to compare credentials, 

evaluate their relevance, and analyze the data for many other 
purposes.



Data transparency for the Internet of Careers

Learn About credential and skill transparency 
Credential Finder (a tool for seeing all of the data in the Credential 
Registry) 
Learning and Employment Record Handbook

Advocate Promote credential and skill data transparency through policy, 
business practices, and within your networks

Partner Collaborate with Credential Engine to build solutions that innovate 
education and workforce ecosystems

Act Use the CTDL to power credentials
● Link credentials and skills to data in the Registry
● Publish credential and skill data to the Registry
● Consume data from the Registry

https://credentialengine.org/credential-transparency/
https://credentialfinder.org/
https://credreg.net/quickstart/ilwrguide
https://credentialengine.org/2020/05/20/six-major-state-policy-associations-join-in-commitment-to-credential-transparency/


Technical Resources
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Resources More Information

Credential Engine Technical Site Public website for detailed information about Credential Engine 
technologies

CTDL Family of Schemas

1. CTDL
2. CTDL-ASN (Competencies)
3. Quantitative Data

Available for anyone to use under an open Creative Commons License.

CTDL Handbook Use the table of contents to learn about the CTDL and all CTDL 
classes.

Credential Registry Handbook Use the table of contents to learn about the structure of data in the 
Registry and options for publishing, and options for consuming data 
from the Registry. 

Credential Registry Publishing APIs
1. Publishing Assistant API
2. Trusted Partner: Account Creation API

Guides with links to the Credential Engine GitHub repo for creating 
organization accounts and publishing data to the Registry via Credential 
Engine’s APIs. 

Credential Engine Data Quality, Currency Policy & 
Credential Registry Reports Updates

Learn about how Credential Registry data quality is maintained. 

https://credreg.net/
https://credreg.net/ctdl/terms
https://credreg.net/ctdlasn/terms
https://credreg.net/qdata/terms
https://credreg.net/ctdl/handbook
https://credreg.net/registry/handbook
https://credreg.net/registry/assistant
https://credreg.net/registry/trustedPartnerPublishing
https://docs.google.com/presentation/d/1rHxiT33XH3UKc7GgYuPNGrjMpsElZ5P0WX0c_dWPYns/edit


For More Information

Scott Cheney
CEO
scheney@credentialengine.org

Jeanne Kitchens
Chief Technology Services Officer
jkitchens@credentialengine.org

Deb Everhart
Chief Strategy Officer
deverhart@credentialengine.org

Website: credentialengine.org
Email us: info@credentialengine.org
Technical Information: credreg.net
Credential Finder: credentialfinder.org

Find @CredEngine on Social Media 
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