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Abstract

Proposed tool will provide users with a platform
● Access a side-by-side comparison of skills between

● Classroom assessments
● Job postings
● Other text volumes (resumes, etc.)

Using techniques and methodologies from NLP, Machine Learning, Data 
Analysis, and Data Mining, the employed algorithm:
1. Analyzes job postings and classroom assessments
2. extracts and classifies skill units within
3. compares sets of skills from different input volumes

This tool describes the alignment between:
● 50 UNT assessments
● 5,000 industry and federal job postings

This comparison demonstrate a compatibility of 75.5%; and, that this measure 
was calculated using a tool operating at an 82% precision rate.



Introduction

Recent events occurring in today's job market have 
demonstrated:
● Mismatch between job seekers and 

employers
● Increasing talent gap in Cybersecurity and 

Computer Science

Position vacancy is one such example of a skills gap 
in the job market. As industry roles and job 
markets change, so will the curriculum in 
academia.

CyberSeek’s supply and demand heat map shows 
in the United States:
● 700,000 unfilled cybersecurity positions
● …out of 1.8 million total cybersecurity jobs 

nationwide

Audience and Motivation



What’s the 
Problem?

There exists no widely-used golden standard set of skills, knowledge, 

or experience that is used by both academia and industry. 

● Lack of transferability

○ Learned material from university

○ Applicable skills in-industry

Without a standard of skill and knowledge items or a meaningful way 

to provide transparency between industry and academia, the entire 

hiring process succumbs to subjectivity. 

This eventually leads to a rise in other types of job recruitment, i.e. 

networking.

…and how to solve it.



Data 
Collection

A web scraper will collect 
data features of selected 
job postings and store 
that information:

● Using user defined 
input

● Within a formatted 
data table
● Comma-separated 

value file
● Panda’s Dataframe

Additionally, 
manually-collected 
assessments are stored 
the same way.

via Web Scraping



Data 
Collection
cont.

Approximately 88% of tested postings contain at least 1 bulleted list, with an average 
of 6 bulleted lists per those same postings. 

If only those postings' bulleted lists are scraped:
● 5% of available skills will go uncollected (loss)
● Overall scraping accuracy of roughly 84% across all tests



Data 
Collection
cont.

The location of skill and knowledge units across the Duties, Qualifications, and other 
sections of USAJobs.gov job postings. From the analysis, we found that:

●  Duties Section - 57.10%
●  Qualifications Section - 39.10% 

…of available skills over that posting -- summing to 96.20%



Skill 
Identification
using Keyword Extraction

The end-to-end 
architecture of skill and 
knowledge extraction:

1. Receives formatted 
table of data

2. Each full-text 
description is parsed 
using keyword 
extraction tools: 
a. cso-classifier
b. YAKE

3. The resultant output 
contains a list of 
extracted skill 
words/phrases for 
each sample processed



Skill 
Identification
cont.

From each test, the cardinality of TPs, FPs, and FNs, are used to calculate 
each test's average accuracy. 
● Why are accuracy results separated by nearly 7%?

● Assessments
○ 87.86%
○ 88.02%

● Federal, 
Industry job 
postings
○ 78.15%
○ 81.91%
○ 83.08% 



Skill 
Identification

A visual representation of corpus processing data. 
● Gaps between TPs and FPs are visually closer for job postings
● results in lower accuracy scores compared to assessments

cont.



Skill 
Clustering
with Logistic Regression

The end-to-end 
architecture of skill 
classification and outcome 
deduction. 

Each skill is processed by 
being: 
1. Passed through a 

custom classifier
a. Categorized using 

a trained logistic 
regression model

2. Passed through 
cso-classifier’s 
Enhanced Module



Skill 
Clustering
cont.

Over the course this research, our language model’s 
accuracy has improved from:

● 3.0%...
○ Custom labeling from scratch

 
● … to 76.0% 

○ Gradual completion of sample mapping
○ Improvements in model optimizations



Skill 
Clustering
cont.

Recorded individual 
class accuracy 
information:
● Sorted on 

highest F1 
Score to 
lowest

● Support and 
skew 
represents 
number of 
individual 
samples



Learning 
Outcome 
Alignment
between input volumes

The end-to-end architecture of 
assessment alignment score 
between ground-truth and job 
postings. 

Using outcomes generated from 
each corpus type:
● Calculate the alignment of 

outcomes between:
○ Assessment set
○ Ground-truth set 
○ Job posting set

● This is performed by string 
similarity averaging



Overall 
Architecture

Overall Architecture of the Platform across each step
● Data Collection
● Keyword Extraction
● Skill Clustering
● Outcome Comparisons



What did we 
Discover?

Outlier Values:
1. 96% skill collection accuracy 

on federal job postings

2. Individual class accuracy
a. High of 92%
b. Low of 47%

3. Low minimum value for all 
outcome comparisons
a. 58.79% -> 62.14%



Conclusion, 
Discussion

These averages all converge at approximately 82%, 
producing a single encompassing metric.

Across step:
● Outcome Alignment: 73.5%
● Skill Classification: 76.0%
● Skill Extraction: 82.9%
● Web Scraping: 89.2%

Across input type:
● Federal Job Postings: 82.8%
● Industry Job Postings: 80.6%
● Assessment, Ground Truth: 79.9%



Thank you for your 
time!
We’ll use any remaining time for questions.


