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ALAN BERG BACKGROUND

PhD Learning Analytics

25 Years Central IT Services  University of  Amsterdam

Data and Analytics expert.

Currently

AI4VET4AI – AI literacy in VET Education

Npuls – NL Digital Transformation for Education

Learning Analytics Team: Best and worst Practice



RESEARCH QUESTIONS

ANDROGENIZATION 

OF LEADERSHIP

IN THE JOB MARKET

Hypothesis 1: Regardless of time, characterizations of 

leadership are more agentic than communal. 

Specifically, Agentic words are used more frequently 

than communal words in leadership job ads.

Hypothesis 2: Communal characterizations of 

leadership have increased over time. Specifically, the 

use of communal words in leadership job ads has 

increased over time.

Hypothesis 3: The increase in communal words is 

strongest in female dominated industries, followed by 

gender balanced industries, and male dominated 

industries.



METHOD Binary classification – Leadership/Not Leadership

Measuring change over time via dictionaries

Generic pipeline

oReuse for other populations.

oExtendable (entity and relationship extraction)

oAllows Domain experts to write their selection 

criteria in plain text.

Scales / Sustainable / 

Explainable / Extendable

Runs on laptop

UK dataset 2014:2020 

many Millions of  

vacancies  from 

Burninglass



WORKFLOW
1) Design Research questions and preregister questions and method

2) Develop Benchmark (small sample set)

3) Design and improve prompts based on benchmark

4) LLM (8 billion) creates dataset (20,000 –  10,000 per laptop day)

5) ML models compared (Explainability vs Performance tradeoff).

6) ML Model characterizes whole Population 

o (10,000 times faster than LLM on my laptop)

7) Dictionary counts 

8) Statistical analysis

9) Publish – Peer review



LOOSE COUPLING
1) Design Research questions and preregister questions and method

2) Develop Benchmark (small sample set)

3) Design and improve prompts based on benchmark

4) LLM creates dataset (20,000 –  10,000 per laptop day) 

5) ML models compared.

6) ML Model characterizes whole Population 

o (10000 times faster than LLM)

7) Dictionary counts 

8) Statistical analysis

9) Publish – Peer review

Explainability, 

Scalability

Explainability

Explainability, 

Scalability



FEATURE IMPORTANCE

Note

Words later removed 

from dictionaries that 

related to job titles



EXPLAINABILITY

• Coding book

• Prompt

• Benchmarked data

• Ask LLM to explain

The job description emphasizes staff management, training, and workflow maintenance, which suggests a leadership role. The 

responsibilities also include decision-making, such as dealing with QOF alerts and ensuring the reception area is maintained 

to high standards. This indicates a level of autonomy and authority typically associated with leadership positions. 

• Feature Importance from ML model

• Reuse of  peer reviewed Dictionary

• Open-Source Model that is also described in research papers



OPERATIONALIZATION

1) Design Research questions and preregister questions and method

2) Develop Benchmark (small sample set)

3) Design and improve prompts based on benchmark

4) LLM creates dataset (20,000 –  10,000 per laptop day)

5) ML models compared.

6) ML Model characterizes whole Population 

o (10000 times faster than LLM)

7) Dictionary counts 

8) Statistical analysis

9) Publish – Peer review

ENTITY AND RELATIONSHIP 

EXTRACTION AND RECONCILATION

LLM / ML CYCLE

• EARLY WARNING TAXONOMY 

CHANGES

• DATASET for DISTILLATION  TO 

SMALL LM

PROMPTS



CALIBRATE 

WITH 

KNOWN 

FACTS



CALIBRATE 

WITH 

KNOWN 

FACTS



EXTRA (PROBABLY NOT PRESENTATION)



SCALABLE RESEARCH

My unpaid opinion...

Slides 13 onwards not presented.



LOOSE COUPLING OF RESPONSIBILITIES
1) Design Research questions and preregister questions and method

2) Develop Benchmark (small sample set)

3) Design and improve prompts based on benchmark

4) LLM creates dataset (20,000 –  10,000 per laptop day) 

5) ML models compared.

6) ML Model characterizes whole Population 

o (10000 times faster than LLM)

7) Dictionary counts 

8) Statistical analysis

9) Publish – Peer review



CONSTRAINTS
Working with domain experts that can describe  leadership 

Potentially Multilingual vacancy data

Take advantage of  using LLM's

Communicate in plain text

Multilingual

Improving rapidly (free development)

Runs on laptop

Easy to translate domain specific questions into characterization

Cheaper than human rankers

I am not rich. My research is an unpaid mandate. However, I 

own a laptop and can program in R and open-source models

Do not want to contribute to climate change

Need to explain outcomes



THOUGHT EXPERIMENT

LAZY COUPLING OF 

EXPERTISE

Provide:

- Code to run locally (R or Python notebook)

- Installation instruction

- Prompt design instructions

- Github location to share results

Ask for:

- Research Questions

- Entities to extract

- Benchmark of  provided dataset sample

- Relationships with hierarchy to extract

- Prompts

Return:

- Aggregated results



Provide:

- Code to run locally (R or Python notebook)

- Installation instruction

- Prompt design instructions

- Github location to share results

Ask for:

- Research Questions

- Entities to extract

- Benchmark of  provided dataset sample

- Relationships with hierarchy to extract

- Prompts

Return:

- Aggregated results

Domain experts' play to their strengths.

Effort is diminished

Easy access to the aggregated dataset

Uniform method that aids in 

comparison

Visibility between experts

Entity and relationship extraction for 

taxonomy maintenance

You are responsible for :

- optimizations based on EC values.

- LLM opts 

- Promoting to shared statistics

- Early warning of  relationship 

changes in entities such as new 

skills.

- Administration and improvement



REFLECTION
1. Are you doing this already

Is there a method for taxonomy generation coupled with domain experts 
that is scalable. 

2. Is scalable even needed with sampling

3. Past skills, which entities and relationships do you want to extract?

4. Are we serious about sustainability. Perhaps a CO2 estimator is needed?

5. Which other EC defined values can be supported.

6. What is the minimum amount of explainability needed.

7. Do we need to debias national LLM's such as DeepSeek R1

8. Is it worth fine tuning, distilling models to cheaper smaller more sustainable 
versions

9. How do we keep up with state of  the art

10. Do we need to decide to embrace Open-Source vs Close Sourced models

11. How do we generate shareable benchmarks and annotated (human,AI) 
datasets?

12. How do we methodically test concept validity
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