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MOTIVATION: UN Sustainable Development Goal 4 U=

QUALITY
EDUCATION

SUSTAINABLE
DEVELOPMENT

Gis

Image Sources: United Nations: Sustainable Development Goals: 17 Goals to Transform our World (2021); OpenClipart-Vectors/154119/Pixabay.
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MOTIVATION: Optimal Interaction U=

Employer

. Advise and Attract
Education | ~ Job Seeker

Find and Select
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SKILL SKANNER: Related Work U vere
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Education | ~ Job Seeker
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SKILL SKANNER: Related Work U e

Employer

. Advise and Attract
Education > Job Seeker

Find and Select
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SKILL SKANNER: Related Work U vere

e.g., Faliagka et al. (2014) [TAXONOMY
Employer Ferndndez-Reyes & Shinde (2019) [WORD2VEC]
A x Wang, Allouache & Joubert (2021) [BERT

. Advise and Attract
Education | ~ Job Seeker

Find and Select
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SKILL SKANNER: Related Work U vere

e.g., Siting et al. (2012)

Employer Alotaibi (2012)
Hong et al. (2013) [CLUSTERING™

Diaby, Viennet & Launay (2013) TAXONOMY
Li et al. (2016)

Advise and Attract
Education | "Job Seeker

Find and Select

6/17/2022 12 Skill Scanner: Connecting and Supporting Employers, Job Seekers and Educational Institutions with an Al-based Recommendation System. Koen Bothmer, Tim Schlippe. The Learning Ideas Conference 2022



SKILL SKANNER: Related Work U e

Employer
|

. Advise and Attract
Education Job Seeker

Find and Select

6/17/2022 13 Skill Scanner: Connecting and Supporting Employers, Job Seekers and Educational Institutions with an Al-based Recommendation System. Koen Bothmer, Tim Schlippe. The Learning Ideas Conference 2022



SKILL SKANNER: Related Work U vere

e.g., Guruge, Kadel & Halder (2021) [CEUSTERING

Employer

. Advise and Attract
Education ﬁ Job Seeker

Find and Select
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SKILL SKANNER: Related Work U e
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. Advise and Attract
Education | ~ Job Seeker
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EXTRACTING, VECTORIZING, CLUSTERING
AND COMPARING SKILLS
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SKILL SKANNER: Extract & Compare Skills

Data from employer’s
perspective: Job postings

Data Scientist

[E==] ©

What You'll Do:

e Design, develop and test data science
pipelines for a variety of projects to help
make informed decisions impacting the
business.

e Producing reliable predictive insights,

based on statistical modeling and/or

machine learning methodologies.

Approaching data with the aim to increase

and maximize performance marketing

KPIs such as retention acquisition.

e Analyzing internal datasets, to better
understand our customer behavior to
support business decisions.

e Collaborate with the Data Engineers,
Product Owner, and the marketing team
on refining and scoping requirements.

and building a measurement framework in
order to test the models.

Tech Stack:

® AWS / Elastic Beanstalk
e Docker / Terraform
Python / Django
PostgreSQL

* Redis

ElasticSearch
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Data from job seeker’s
perspective: CV

roduction

Data Driven Process Technologist

Data from educational institution’s
perspective: Learning Curriculum

Course Objectives and Outcome:

* Understand the agile approaches Scrum and
Kanban.

* Explain how DevOps brings software
development and operations together into one

team.

* Write high-quality code using relevant
software development techniques.

* Evaluate the requirements for APIs.

* Create APIs for software applications.

* |dentify the challenges of bringing a model

into production.

(2012..2012).

Operator > Allround Operator > Team Leader Cheese Production, FrieslandCampina

Education

lls

JAtheneum | Profile Nature and Health:

Pata Science (MSc) :
® Working with the marketing team on U International University (In pr hesis writing phase
building use cases, defining hypotheses, I pleiding 2e graad natuur d helor in Ed as a Physics

Code: Python, SQL, Visual Basic, M, Dax

Environment: Jupyter Notebook, Dataiku Data Science Studio, Docker
Dashboarding: Power BI (expert) / Tibco Spotfire

MS Office \

Skill Scanner: Extract and compare skills
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SKILL SKANNER: Extract & Compare Skills s T ences

Data from employer’s ‘ Data from job seeker’s Data from educational institution’s
perspective: Job postings ‘ perspective: CV perspective: Learning Curriculum
roduction
Data Scientist Data Driven Process Technologist

Course Objectives and Outcome:

* Understand the agile approaches Scrum and

Kanban.
o * Explain how DevOps brings software
development and operations together into one
team.
What You'll Do: * Write high-quality code using relevant

software development techniques.
* Evaluate the requirements for APIs.
* Create APIs for software applications.

* |dentify the challenges of bringing a model J O b P O St i n gs

into production.

e Design, develop and test data science
pipelines for a variety of projects to help
make informed decisions impacting the
business.

e Producing reliable predictive insights,
based on statistical modeling and/or

machine learning methodologies. Operator > Allround Operator > Team Leader Cheese Production, FrieslandCampina

Approaching data with the aim to increase et bl
and maximize performance marketing i bk ESRDID / p,.
KPIs such as retention acquisition. SR /

2 - =2012p J

e Analyzing internal datasets, to better
understand our customer behavior to
support business decisions.

e Collaborate with the Data Engineers, -
Product Owner, and the marketing team Education
on refining and scoping requirements. pata Science (MSc) :

e Working with the marketing team on ersit
building use cases, defining hypotheses,
and building a measurement framework in
order to test the models.

Tech Stack: e o Lea rning

CVs

® AWS / Elastic Beanstalk lls *

* Docker / Terraform Code: Python, SQL, Visual Basic, M, Dax / Cu rrl Cu I a
e Python / Django Environment: Jupyter Notebook, Dataiku Data Science Studio, Docker /

* PostgreSQL Dashboarding: Power BI (expert) / Tibco Spotfire

* Redis MS Office

e ElasticSearch I

Skill Scanner: Extract and compare skills
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SKILL SKANNER: Extract & Compare Skills

Retrieving Skill
Sets

Pre-Processing |
Skill Sets

Removing
Outliers

Clustering Skill
Sets

Application:
Skill Scanner
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SKILL SKANNER: Extract & Compare Skills U=

Retrieving Skill
Sets

What You'll Do: Excerpt from job posting

e Design, develop and test data science pipelines for a variety of projects to help make informed decisions
impacting the business.

* Producing reliable predictive insights, based on statistical modeling and/or machine learning methodologies.

2 R 6 k on ll ne data SCientiSt job postings Collected s :?C:Jriic-grg data with the aim to increase and maximize performance marketing KPIs such as retention
uisiti .
e Analyzing internal datasets, to better understand our customer behavior to support business decisions.
e Collaborate with the Data Engineers, Product Owner, and the marketing team on refining and scoping
o . . .
21.5k extracted bullet points likely to be skills requirements.

e Working with the marketing team on building use cases, defining hypotheses, and building a measurement

framework in order to test the models.

Tech Stack:

* AWS / Elastic Beanstalk
e Docker / Terraform

e Python / Django

e PostgreSQL

* Redis

e ElasticSearch
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SKILL SKANNER: Extract & Compare Skills U=

Pre-Processing
Skill Sets

Bag-of-Words
Word2Vec
GloVe
BERT
S-BERT

Vectorize skills: various methods evaluated

® vYou are skilled in the communication with stakeholders

Winner: sentence-BERT
(Reimers & Gurevych, 2020)
with pre-trained model

¢ M M )
Istilroberta_v1
(J[[_d stilrobe ta_ @ Atleast 2 years of relevant experience coding in Python and SQL

@ You have scripting experience with Python, R and SQL
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Removing
Outliers

UMAP
DBSCAN

Dim reduction: UMAP (Mcinnes et al., 2020)

Outlier identification: bBSCAN (Esteret al., 1996)

on dim-reduced Sentence-BERT vectors

21.5k extracted bullet points = 18.8K skills

Job Postings

hard Orkj
\N 0(\( d f /ng
( ro
olay @ " home
OO
S e
o \(\0(\ 66
?‘\‘ % g3
& % prese® ‘“Eﬂg\\sh
'Ngpo CAR
n %
tab/e & Databases
SaL

Great salary
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SKILL SKANNER: Extract & Compare Skills U e

: K-Means (MacQueen et al., 1967)

clusters: optimal number by silhouette score

Clustering Skill
5 —>»
Sets
DBSCAN
Agglomerative
K-Means Job Postings
hard ork
\NOV\( d fr /ng
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Great salary
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SKILL SKANNER: Extract & Compare Skills U o

APPLIED SCIENCES

I ring Skill
L - | Clustering Skill |
Sets
DBSCAN
Agglomerative
K-Means
10
Clustering: K-Means (MacQueen et al., 1967) 5
31 clusters: optimal number by silhouette score g
0
-5

umapl
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SKILL SKANNER: Extract & Compare Skills U e

1. Skill Extraction 2. Vectorization 3. Clustering 4, Comparison and Analysis
Job Posting ! Job Posting . Job Postin
P P g -
Job Pc;lstincf]:,FStmg Job Pu:)'_:.’[in%StIng lob posti%%snng
R
Communication RPython RPython
Python SaL sqQL
Database Database Database
izl (I Stakeholders \
saL ommunication Stakg*.}1°.1'1due.{?cation Mary Job Postings
C Skiyy
Job Posting Jab Posting Job Posting \
Python or R Python or R Python or R
Colaboration BNskills [Job Posting]*
Data Management Data Management Data Management olders
Colaboration Colaboration vth unication
Experie
CvV CvV Cv
Experience in Python Experience in Python Curriculum CVs

Experience in Python

Team Player ’SK'IHS eVl

Team Player Team Player

G
- 2 . C\‘,ﬁ ¢
Curriculum Curriculum Curriculum @\5\
Programming in R Programming in R Programming in R
Database Design Database Design Database Design
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1. Comparison to Competition
See how you rank up against other JOB SEEKERS' CV's.

Your total CV Coverage Score:

Your Sci o

2. Fit to Demand

‘Gain insight in your skill gaps: See how wel your CV covers the most important skil sets demanded in Job Postings.

** Note: in thiz example you can only

3. Find and Select

‘Choose the right study program for YOU

Are you considenng formal educaton 1 upskil yourses”? Skl Scanner heips you find the nght program:
* We exposed skil gaps in your CV.

* We anaiyzed which taning couses complement your CV.
" You find the top 5 recommendations n the figure below.

Top 5 Study Program Module Recommendations
Program: IU International University - Data Scientist 60ECT

Ascommenoed Wk B Data wne Sofurare Engincering

“h.—--”--

** Note: A coverage of 100% iz impossible 10 attain, a coverage of over 70% can

* Note: in the Aure more learming content wil be analyzed.

Thank you for reading. please remember to il out our GuesSoNNaine at Mtps.orms. GelMDSAOEURNQORE.




SKILL SKANNER: Reports U=

Curriculum-Market report

Job Postings

Machine Learning, Learning Techniques, Predictive Models I
Version Control, Softwa[;e.f.ng-iﬁeeﬂﬁg"gest Practices e
_____....--Hrgn‘S‘takanlders Work Closely, Interng_]_EE.temy_
"7 Experience Working-Sefware TEVEIGpment, Agile Scrum [N
====="""""Data Quality, Data Management, Data Pipelines I
CVs Market Importance =3

W Curriculum Coverage
M Room for Improvement

Learning
Curricula
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o
SKILL SKANNER: Feedback 1U ooeeror
STUDY

Skill Scanner: Improve Effectivity Skill Scanner: Accelerate processes
from Each Perspective from Each Perspective

60% = Job Seeker Y 50%  Job Seeker
¥ Employer eee » Employer
50% tean
40% = Education

40%
30%

30%

20%
20%

10% N 1o

%:::
o

0%

33 job seekers, 36 employers, 39 educational institutions —  effectivity,  speed, / faimess, v explainability, v autonomy, v support
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CONCLUSION AND FUTURE WORK U e

Conclusion

Unique dapproach to extr

! actand com ' '
/earn/ng curricula and Cys skl romien postnas

Applied with oyr pipeline
We introduce Skill Scanner

Feedback of Potential users s positive
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CONCLUSION AND FUTURE WORK

Conclusion

Unique dapproach to extr
learning curricula and Cys

Applied with oyr pipeline

We introduce Skill Scanner

Feedback of Potential users s positive

actand compare skills from job postings

INTERNATIONAL
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Furture Work

Expand to other domains

Develop report for study

prograrm desigr:

for Supporting

velop report '
De P udy advisors

job coaches and st
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THANKYOU

Koen Bothmer Tim Schlippe
<A koenbothmer@gmail.com tim.schlippe@iu.org
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