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What can a curriculum tell us about 
readiness?

GECKO and Readiness - A. Bollin

• Curricula describe intended learning outcomes — but their overall 
competency structure is difficult to see.

 Our starting point: make competencies and their relationships 
explicit.

COVERAGE

Which competencies 
are addressed?

PROGRESSION

How do competencies  
build on each other?

COHERENCE

Where might gaps or 
redundancies occur?
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From documents to structured 
competency data (1/9)

GECKO and Readiness - A. Bollin

• Curricula describe intended learning outcomes — but their overall 
competency structure is difficult to see.

CURRICULUM
Modules and 
learning 
outcomes

→

STRUCTURE
Competency 
extraction and 
relations

→

ANALYSE
Rules, AI-
assisted checks, 
graphs

→

REVIEW
Human 
judgement and 
revisions

ID: US2-01
country: US

organization: CSTA
text: Select …

category: Digital Applications
minimum age: 5
maximum age: 7

level: 1
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From documents to structured 
competency data (2/9)

GECKO and Readiness - A. Bollin

• Analyzing Curricula (CSTA and TEWI-GECKO)
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From documents to structured 
competency data (3/9)

GECKO and Readiness - A. Bollin

• Making competency 
dependencies visible
@TEWI / Univ. KLU

Red: … is part of …
Green: … requires …

• Central nodes:
• Introduction to Informatics
• Introduction to Informatics 

Education
• Microelectronics

• Node size:
Number of relations
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From documents to structured 
competency data (4/9)

GECKO and Readiness - A. Bollin

• Making competency 
dependencies visible
@TEWI / Univ. KLU

• Key competencies:
• Loops
• Methods
• Arrays
• Conditional Statements

• Node size: Number of 
prerequisite relations

• Isolated nodes: No 
cross-course dependencies
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From documents to structured 
competency data (5/9)

GECKO and Readiness - A. Bollin

• Recent Work: three complementary quality perspectives

• All three provide diagnostic evidence — none replaces expert 
evaluation.

RULE-BASED
Formal structure, 
missing information, 
assignments

AI-ASSISTED
Wording, taxonomy 
levels, possible 
inconsistencies

GRAPH-BASED
Dependencies, 
progression, 
structural patterns
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From documents to structured 
competency data (6/9)

GECKO and Readiness - A. Bollin

• Making competency dependencies visible

EVSO Austria (Teacher Education
Curricula in south-eastern Austria)

9



From documents to structured 
competency data (7/9)

GECKO and Readiness - A. Bollin

• A real application: teacher education curricula

• What Did We Learn from the EVSO Case Study?
• Precision: Ambiguous and difficult-to-assess competency 

statements
• Coverage: Missing links and underrepresented competency areas
• Progression: Unexpected changes in cognitive demand
• Coherence: Redundancies, inconsistencies and structural 

dependencies
• Scalability: Automated feedback across multiple curricula

64
Curriculum files

3,623
BA + MA competencies

11,390
Dependencies
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From documents to structured 
competency data (8/9)

GECKO and Readiness - A. Bollin

• Wording, Topics, …

61
82

38
219

290
430

142
108

21
396

139
5
41

320

0 50 100 150 200 250 300 350 400 450 500

ÜT01 (Bildungs-, Berufs- und Lebensorientierung)
ÜT02 (Entrepreneurship Education)

ÜT03 (Gesundheitsförderung)
ÜT04 (Informatische Bildung)
ÜT05 (Interkulturelle Bildung)

ÜT06 (Medienbildung)
ÜT07 (Politische Bildung)

ÜT08 (Reflexive Geschlechterpädagogik und Gleichstellung)
ÜT09 (Sexualpädagogik)

ÜT10 (Sprachliche Bildung und Lesen)
ÜT11 (Umweltbildung für nachhaltige Entwicklung)

ÜT12 (Verkehrs- und Mobilitätsbildung)
ÜT13 (Wirtschafts-, Finanz- und Verbraucher/innenbildung)

ÜT14 (Wissenschaftliche Propädeutik)

Coverage of Cross-Cutting Themes (Overall)
(Number of References to Cross-Cutting Themes)
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From documents to structured 
competency data (9/9)

GECKO and Readiness - A. Bollin

• Progression

0

50

100

150

200

250

QS-1 (03/25) QS-2 (05/25) QS-3 (10/25)

Violation of Progression

TSx-LV-Ketten TSx-Referenzen
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Summary and Outlook (1/2)
GECKO and Readiness - A. Bollin

What Did We Learn and What Can GECKO (or similar approaches) 
Offer?
• Transparency: Reveal hidden competency structures and 

dependencies

• Quality Assurance: Detect unclear formulations, missing coverage 
and progression issues

• Curriculum Improvement: Support targeted revisions through rule-
based, AI-assisted and graph-based analyses

• Scalability: Analyse thousands of competencies across multiple 
curricula

BTW: More Information on GECKO – Graph-based Educational 
Competence and Knowledge Observatory: Stefan.Pasterk@aau.at
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Summary and Outlook (2/2)
GECKO and Readiness - A. Bollin

Which entry competencies do we perceive as most often missing?

PRE-HE

School curricula · outreach 
initiatives

Intended competency profiles

HIGHER EDUCATION

Entry expectations · first-year 
outcomes

Intended competency profiles

COMPARE: overlaps  · gaps  · 
dependencies  · progres s ion
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