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THE GAP BETWEEN EDUCATION AND THE JOB MARKET

• More rapid change in the job market than in education (Raffay-Danyi et al., 2022).
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THE GAP BETWEEN EDUCATION AND THE JOB MARKET

• More rapid change in the job market than in education (Raffay-Danyi et al., 2022).

• Technological innovation:

− rapidly integrated into the job market.

− Can cause outdated learning curricula (Abdulrahman et al., 2022).
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THE GAP BETWEEN EDUCATION AND THE JOB MARKET

• More rapid change in the job market than in education (Raffay-Danyi et al., 2022).

• Technological innovation:

− rapidly integrated into the job market.

− Can cause outdated learning curricula (Abdulrahman et al., 2022).

• Problems?

− Graduates lack relevant skills.

− Unemployment

− Impedes progress towards goal 4 of UN’s Sustainable Development Agenda (Elfert, 2019)
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Our goal:

Using AI to compare 
learning materials and the 

current needs of the 
job market.
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Motivate students
inform students
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Using AI to compare 
learning materials and the 
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Motivate students
inform students

Support teachers in 
keeping learning materials 
up-to-date

Our goal:

Using AI to compare 
learning materials and the 

current needs of the 
job market.



RELATED WORK
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OUR PREVIOUS WORK

• Skill Scanner (Bothmer & Schlippe, 2022a, 2022b, 2023)

• AI pipeline to connect skills of:

• Employers

• Educational institutions

• Job seekers

• This work

• leverages Skill Scanner.

• Focuses on Education-Job Market alignment.
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Skill Scanner: An AI-Based Recommendation System for Employers, Job Seekers and Educational 
Institutions. Koen Bothmer and Tim Schlippe. International Journal of Advanced Corporate Learning 
(iJAC), 16(1), pp. 55-64, 13 March 2023

Investigating Natural Language Processing Techniques for a Recommendation System to Support 
Employers, Job Seekers and Educational Institutions. Koen Bothmer and Tim Schlippe. In Proceedings 
of The 23rd International Conference on Artificial Intelligence in Education (AIED 2022), Durham, UK, 27-
31 July 2022

Skill Scanner: Connecting and Supporting Employers, Job Seekers and Educational Institutions with an 
AI-based Recommendation System. Koen Bothmer and Tim Schlippe. In Proceedings of The Learning 
Ideas Conference 2022 (15th annual conference), New York, New York, 15-17 June 2022.



PIPELINE TO CONNECT 
LEARNING MATERIAL AND JOB POSTINGS
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AI pipeline:

to Connect 
Learning Material 
and Job Postings
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to Connect 
Learning Material 
and Job Postings



EXTRACTION OF SKILLS FROM THE JOB MARKET
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Extraction of skills:

• Experiments with 600 job postings scraped from Indeed.com for the optimization of the AI pipeline
- 100 x Autonomous Vehicle Engineer
- 100 x Computer Vision Engineer
- 100 x Data Scientist
- 100 x Machine Learning Engineer
- 100 x Python Developer
- 100 x Robotics Engineer

• Extraction of skills from bullet points



Conversion of skills into sentence vectors:

• Sentence-BERT for conversion of competencies to 768-dim. sentence vectors.



Conversion of skills into sentence vectors:

• UMAP to reduce the 768 dim. Sentence vectors into 2-dim. vectors and 
DBSCAN to remove outliers that are not competencies. Of 7,787 potential skills, 6,184 remain.



Clustering of sentence vectors to combine synonymous skills:

• K-Means clustering after mapping back the remaining 2-dim. vectors to 768 dimensions.



Skill Representation :

• 3 representations for each skill:
• skill label: most common bigram in cluster
• skill vector: average vector of each cluster
• skill sentence: skill requirement sentence closest to skill vector
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For each Job 
Position:

List of Required Skills
Importance of Each Skill



FEATURES FOR COMPARISON WITH LEARNING MATERIAL
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Extraction of further words (keywords), which fit to each skill:

• from Wikipedia pages
• using TF-IDF Extraction of 15 keywords for each skill

skill label

keywords
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Keyword frequency in learning material :

• Search for keywords in learning material

• keywords_unique = Number of keywords occurring (multiple keywords count 1 time)
• keywords_running Number of keywords occurring (multiple keywords count multiple times)

Keyword 
Features
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Conversion of learning material’s headings and paragraphs to sentence vectors

• Sentence-BERT for conversion of headings and paragraphs into 768-dim. sentence vectors

• Cosine similarity between vectorized headings and skill vectors = cosine_headings
• Cosine similarity between vectorized sentences and skill vectors = cosine_sentences

• % matching lemmas between learning material sentences and skill sentences = lemmatize_score

Sentence Vector 
Features

Lemmatization Feature
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AI MODEL FOR ANALYSIS + GENERATION OF REPORTS
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RESULTS
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EVALUATION OF THE AI MODEL (F-SCORE)
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BEST AI MODEL: SUPPORT VECTOR MACHINE

• Accuracy: 94.2%

• F-Score: 86.9%
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REPORTS
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THE GAP BETWEEN EDUCATION AND THE JOB MARKET
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THE GAP BETWEEN EDUCATION AND THE JOB MARKET
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Student: „Why do I need to learn the learning material?“

LearningContent-
JobMarket Report 

for Students



THE GAP BETWEEN EDUCATION AND THE JOB MARKET
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Student: „Where can I find more learning material that helps me with my career?“

Job-LearningPath
Report 

for Students



THE GAP BETWEEN EDUCATION AND THE JOB MARKET
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Teacher: „How can I ensure to cover the most relevant learning material?“

LearningContent-
JobMarket Report 

for Teachers



LearningContent-
JobMarket Report 

for Students

Student Feedback

Student Overall Average = 4.41



Job-LearningPath
Report 

for Students

Student Overall Average = 4.55

Student Feedback



Teacher Feedback

Teacher Overall Average = 4.04

LearningContent-
JobMarket Report 

for Teachers



CONCLUSION & FUTURE WORK
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CONCLUSION & FUTURE WORK
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CONCLUSION & FUTURE WORK
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Tim Schlippe

tim.schlippe@iu.org

THANK YOU
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