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Objective

Help learners, educators and employers share trusted and mutually
intelligible information about skills.
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Why

Skills are the language of
education, training, and
employment. Skills have
increasingly become the focus of
government policy, as leaders
grapple with skill-biased
technological change and aging
working populations and aim to
promote equity and inclusion
through skill-based hiring.

Who

Educators, employers, learners,
and policymakers often struggle
to communicate in mutually
intelligible ways across the diverse
skill languages of their different
disciplines, occupations and
industries, and regions.

We use artificial intelligence (Al)
and machine learning (ML)
algorithms to link skills across
multiple taxonomies, creating in
effect a taxonomy map. Then we
layer on real world data to adjust
these relationships to create a skill
grid to which we can align
individual skills.
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Skill Extraction

o Open-source
o Python based
o Pip install or .exe

Linked Data

o Education &
Workforce data
o Contextual data

SLM Skills Model

o Open Access
o Skill Maps

Data Navigation

o Agentic combination
= Open-source
o GenAl interface




Skill Identification
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Issue: Identify Skills in Data

Example Job Posting .
/" Role ™  © Goal: Label KStAs in human

All customer service representatives must provide friendly, confident, and efficient service to all

stomern readable documents

e Answer telephone calls and emails promptly in Spanish and English {may also be required ® Avai a D le d ata

to answer inguiries via social media on occasion)
e Maintain and extend client base through positive customer interaction
e Collaborate with the customer service team to provide service to a variety of customers O

from across the globe ~ O O DescriptiOnS

e Provide efficient and accurate solutions to customer inquiries and concerns according to

company policy o S [abi
e Update company policy documentation in Spanish and English as needed y -
¢ Document all client interactions in Spanish and English into the company database

e |If the answer is not within your department, inquire about solutions from respective O Text b O O kS (A I S u m m a ry)

departments, and provide customers with a timely and effective response

Benefits o Industry Documents

¢ $38124-41975 annual salary plus stock options .
e Life, health, dental, and vision insurance ® d » —
o Life, health, der Expected outcome: Semi
e Employee Assistance Program
e Paid time off, holiday pay, and paid family leave d d
o Discounts on airline tickets, merchandise, and other benefits St r u Ct u re ata
Qualifications
e Bachelor's degree in PR, Commmunication and Leadership, Journalism, or equivalent field
e Minimum one year of customer service experience
e Fluentin Spanish and English
e Excellent verbal and written skills in both Spanish and English
e Excellent interpersonal skills
e Strong computer skills
e Strong organizational and analytical skills
¢ Flexible—must be able to work independently AND with a team daily
L ]

Experience working for airline companies preferred but not required /




Where to Start? A Definition of Skill

Definition: Skills are the operationalization of knowledge to perform tasks.

Knowledge: Information learned from D a t a An a Iyt i CS

experience or transmission

Skills: Synthesis of learning

Task Abilities: Smallest unit of work
iInvolved in an economic process

Task Ability

EDA
Data Visualization
Outlier Analysis
Data Cleaning
Report Writing
Data Analytics

Knowledge

Statistics
Python Coding
Data Structures
Data Visuals
Policy Analysis
Finance
Regression

Time Series
R Coding



Education and Labor Market Datasets

Education Data: Open Syllabus

e 27.6 million records - many but
not all U.S.

e Syllabus abstracts - not all data
captured

e Coverage is inconsistent -
combination of web scraping
and institutional repositories

e No minimum data quality
standards

Job Posting Data: NLx

e Up to 3 million records daily,
tens of millions of archived job
postings

e Jobs sourced from employer
job banks, public workforce
agencies

e Good coverage in all U.S.
states and territories

e Sometimes described as an
“open source Lightcast”



Issue: Identify Skills in Data

Role .
All customer service representatives must provide friendly, confident, and efficient service to all ® G O al: TO C re ate fu n Ct I O n al.
customers.
e Answer telephone calls and emails promptly in Spanish and English {may also be required d efl n Itl O n S fo r Kn OW led ge) S kl l'lS)
to answer inguiries via social media on occasion) eye, o
e Maintain and extend client base through positive customer interaction TaS k A b I lltl eS

e Collaborate with the customer service team to provide service to a variety of customers
from across the globe

e Provide efficient and accurate solutions to customer inquiries and concerns according to o Sal N p le d ata

company policy

e Update company policy documentation in Spanish and English as needed . .
e Document all client interactions in Spanish and English into the company database O J O o D eS C rl ptl O n S
e |[f the answer is not within your department, inquire about solutions from respective
departments, and provide customers with a timely and effective response .
o Syllabi
Benefits

$38,124-41,975 annual salary plus stock options O Text b 9]0 kS (A I summa ry)

Life, health, dental, and vision insurance

401(k) program

Employee Assistance Program O ~1O O exam p _eS frO m eaC h
Paid time off, holiday pay, and paid family leave

Discounts on airline tickets, merchandise, and other benefits

e Hand label a training dataset
Qualifications
Bachelor's degree in PR, Communication and Leadership, Journalism, or equivalent field O I\/I u l_ti p e CO d e r'S

Minimum one year of customer service experience
Fluent in Spanish and English

Excellent verbal and written skills in both Spanish and English O I nte rCO d e r re “ abi lity teStS

Excellent interpersonal skills
Strong computer skills

Strong organizational and analytical skl e Traln Al to re o licate our
Flexible—must be able to work independently AND with a team daily
identifications

Experience working for airline companies preferred but not required



Skill Extraction Tool A ISER

e Python Package —————rlrmr i
) X X vera or actlon & Researc
e Uses trained Al to identify KStAs o

in text documents
o Taxonomies
e Open Source
o Free to use/modify
e Al model agnostic
o Can be run without Al!
e Can be deployed locally

GitHub Repository



https://openedx.org/

Linked Data
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Role

All customer service representatives must provide friendly, confident, and efficient service to all
customers.

Issue: Identify Hidden KStAs in Data

Answer telephone calls and emails promptly in Spanish and English (may also be required
to answer inquiries via social media on occasion)

Maintain and extend client base through positive customer interaction

Collaborate with the customer service team to provide service to a variety of customers
from across the globe

Provide efficient and accurate solutions to customer inquiries and concerns according to
company policy

Update company policy documentation in Spanish and English as needed

Document all client interactions in Spanish and English into the company database

If the answer is not within your department, inquire about solutions from respective
departments, and provide customers with a timely and effective response

Benefits

$38,124-41975 annual salary plus stock options

Life, health, dental, and vision insurance

401(k) program

Employee Assistance Program

Paid time off, holiday pay, and paid family leave

Discounts on airline tickets, merchandise, and other benefits

Qualifications

Bachelor's degree in PR, Communication and Leadership, Journalism, or equivalent field
Minimum one year of customer service experience

Fluent in Spanish and English

Excellent verbal and written skills in both Spanish and English

Excellent interpersonal skills

Strong computer skills

Strong organizational and analytical skills

Flexible—must be able to work independently AND with a team daily

Experience working for airline companies preferred but not required

e Goal: Identify indirectly
referenced KStAs
o Summary data (job postings
etc.) doesn’t always list all
KStASs
o Experience and Education are
references to larger sets of
KStAs
o Sometimes represented
broadly
e Solution:
o Infer missing KStAs using
linked data




' Improving Job Data (Degrees)
Textbooks/ ) COUrses === Degrees m===g Job Posting

Articles
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' Improving Job Data (Experience)

Degrees/ === Experience ====P Job Posting

Jobs
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Solution: Represent KStAs in Data

Role
All customer service representatives must provide friendly, confident, and efficient service to all

customers. BA in P R

e Answer telephone calls and emails promptly in Spanish and English {may also be required

to answer inguiries via social media on occasion) o O BA | N CO ms

e Maintain and extend client base through positive customer interaction —

¢ Collaborate with the customer service team to provide service to a variety of customers o) o)
from across the globe . .

e Provide efficient and accurate solutions to customer inquiries and concerns according to (o —— BA In JOU rnallsm
company policy

¢ Update company policy documentation in Spanish and English as needed (o) o]

o —

¢ Document all client interactions in Spanish and English into the company database
e |f the answer is not within your department, inquire about solutions from respective
departments, and provide customers with a timely and effective response

O
Benefits

$38,124-41975 annual salary plus stock options
Life, health, dental, and vision insurance
401(k) program

Employee Assistance Program

Paid time off, holiday pay, and paid family |
Discounts on airline tickets, merchang#®, and other benefits

Qualifications
e Bachelor's degree in PR, Communication and Leadership, Journalism, or equivalent field
e Minimum one year of customer service experienc G
e Fluent in Spanish and English 6
o Excellent verbal and written skills in both Spanish and English -
e Excellent interpersonal skills . o
o Strong computer skills Serv|ce EXD V e
e Strong organizational and analytical skills ' v
¢ Flexible—must be able to work independently AND with a team daily -
e FExperience working for airline compa ﬁiéﬁm v - é

Airline Exp




SLM Skill Model
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' Issue: Lots of Skill Data

e Solution: Build a Small Language Model (SLM)
o Layer different data sources to enhance
understanding
= Condense data using knowledge
graphs
o Limited Al built for purpose
o Supports logical reasoning models
= Agentic Al
o Confidence in source data = confidence in
inference
o Open Source

Build Context




&

Faster to
Develop

Requires a relatively
low number of GPUs
to develop

Advantages of a Small
Language Models

W

More Energy
Efficient

Requires fewer
computational
recourses and thus
less energy

(=

Easier to
Customize

Simple models can
be customized to
context on a single
GPU

&

Accessible &
Affordable

Can be run on
limited computing
resources

Easier to
Understand

More manageable
process for
tweaking and
explaining




Building a SLM

Data Collection

Using the model Architectural Model

How Small

Language Models
Work?

Training the Model




Architectural Model

e KStAs are often described by
taxonomies.

e There are many taxonomies, few
can be considered complete

o Skills Taxonomies (ESCO, O*Net,
etc.)

e Knowledge Taxonomy (Library of
Congress Classification)

e Tasks (O*Net task statements)

e We can stack taxonomies to show

overlap between definitions

1SER

Leveraging AI for Skills Extraction & Research

Taxonomy Landscape Scan



https://openedx.org/

Model Training: Labeled Data

e Label KStAs in real documents
o NLx (Job Postings)
o OpenSyllabus (Syllabi)
o Textbooks/Journal Articles
o Industry Documents

e Compress data into knowledge
graphs finown Opensyllabus U“é“?‘"“
e Compress knowledge graphs o - M-Essmg
into a layer
Known Missing
14+ 30,000+

Major Taxonomies Skills Represented
Clleletell Cifeiolel); KStA Knowledge Graph j Un','l:(s';?"";"




Fine-tuning: Context

e Issue: Need to represent human choices

e Solution: Observed choices + human in the REﬂECt
\00p Human Decisions
o Data Sources

m Resumes
m Transcripts
= Wallet information
o Partners
= AACRAO
= DCC
o RAG/Feedback loop to adjust




Role
All customer service representatives must provide friendly, confident, and efficient service to all
customers.

e Answer telephone calls and emails promptly in Spanish and English {may also be required

Solution: Hybrid Approach

to answer inquiries via social media on occasion)

e Maintain and extend client base through positive customer interaction

e Collaborate with the customer service team to provide service to a variety of customers
from across the globe

e Provide efficient and accurate solutions to customer inquiries and concerns according to
company policy

e Update company policy documentation in Spanish and English as needed

e Document all client interactions in Spanish and English into the company database

e |[f the answer is not within your department, inquire about solutions from respective
departments, and provide customers with a timely and effective response

Benefits

e $38)24-41975 annual salary plus stock options

s Life, health, dental, and vision insurance

o 401(k) program

e Employee Assistance Program

e Paid time off, holiday pay, and paid family leave

e Discounts on airline tickets, merchandise, and other benefits

Qualifications

e Bachelor's degree in PR, Communication and Leadership, Journalism, or equivalent field

e Minimum one year of customer service experience

o Fluentin Spanish and English

e Excellent verbal and written skills in both Spanish and English

o Excellent interpersonal skills

e Strong computer skills

e Strong organizational and analytical skills

e Flexible—must be able to work independently AND with a team daily

e Experience working for airline companies preferred but not required

e Directly referenced KStAs are
identified by the extraction tool
e Indirectly referenced learning
and experience are added
o Done by the SLM based on
context
e The combined KStA list is alighed
to best represent skills
o Inferred missing
o Outlier detection
o Alignment with taxonomy




Skill Exploration

(Using the Data)
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Using the SLM

Lots of open-source tools use CLR 2.0/Badge 3.0

Wallets

Digital Credentials
Consortium (DCC) Learner
Credential Wallet
LearnCard

Course Tools

GW Course Comparison Tool

Job Tools

Jobside*

Content Delivery

OpenEdX
Center for Open Education

*CLR = Comprehensive Learner Record




Agentic Skills Explorer
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What does Al-driven skill
linkage mean for credential
evaluation (and evaluators)?
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' Opportunities for Credential

Evaluation

e Help more learners faster and cheaper
o Provide instant insights to potential
transfterability of skills and credentials across
many institutions
o New ways of visualizing overlap in skill profiles
and learning outcomes
o Costs are likely lower than human evaluation
today, and will fall dramatically in the coming
years.




Al Cost Curve

Inference price across select benchmarks, 2022-24
Source: Epoch Al, 2025; Artificial Analysis, 2025 | Chart: 2025 Al Index report

Infarance price (in USD per million tokens - log scala)

® GPT-3.5 level+ in multitask language understanding (MMLLU) GPFT-40 level+ in PhD-level science questions (GPQA Diamond)
® GFT-4 level+ in code generation (HumanEval) GPT-40 level+ in LMSYS Chatbot Arena Elo
@& GPT-4-0314
{5 GPT-3.5
10
& GPT-40-2024-05 Claude-3.5-Sonnet-2024-06 A\
1 DeepSeek-\V3
&
Phig &
01
(X)) Llama-3.1-Instruct-8B Gemini-1.5-Flash-88 (5
2022-Sep 2023-Jan 2023-May 2023-Sep 2024-Jan 2024-May 2024-Sep 2025-Jan

Publication date
Figure 1.3.22

Source: Stanford University 2025 Al Index Report



The Transition to an Al-

Guided Future

e Pain points lie ahead for credential evaluation
firms
o Competition from commercial and open source
efforts (like ours!) could accelerate pressure to
modify business models
= Higher education could incubate and build
trust in noncommercial Al projects
o Learners could demand new, cheaper options
m | earners and institutions alike may wonder
why they can’t just feed transcripts into a
chatbot




Human Evaluators in an Al World

Many roles remain for human evaluators in a world

where tools like LAISER become commonplace!

e Validating Al’s work

e More work on edge cases and student appeals

e More focus on credential/document fraud

e VValue-added assessments of quality in different
countries/systems/institutions

e Integrating with and populating credential wallets.
o Imagine a Al-aided, human-approved credential evaluation
report that exports directly to a state workforce agency - and
the state pays for it!




More Hope for Humans

SOLUTIONS v PRODUCTS RESOURCES v COMPANY v PARTNERS | SCHEDULE A DEMO

S OLUTI ONS ~
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MEBA

Description

Master of Business Administration (MBA) — Degree Description

The Master of
professionals
comprehensive

=k il e aE d.

Business Administration (MBA) 15 a prestigious graduate-level program that prepares
for leadership and management roles across industries. The degree is designed to cultivate a
understanding of modern business dynamics, strategic decision-making, and organizational
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THANK YOU

Visit our website for more info
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Github Repository for LAISER




Issue: Multiple Languages
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- Solution?;

o Use English build
= Al to translate to English
e Problems: Al is expensive, Poor results
o Rebuild in other language
= Use LAISER build process on native documents
e Problems: Time Consuming, Data availability
o Sentence Embeddings (what we use in LAISER)
= Designed to be language agnostic
= Captures context not syntax
= Syntax can be applied based on language for interpretation
= Removes much of the “reviewer bias” from loaded terms
Aligns with taxonomy of choice




