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MASTERY LEARNING

How Generative AI and LargeLanguage Models can TransformCompanies’ Ability to MakeIntelligent E-learning



Mastery learning is not about what
you have learned…

… but about what you can do with 
what you have learned…

… and your ability to learn more



- Over 25 years of research in human factors, learning science and computer science
- Powered the learning of over 50m students in over 2,000 products
- Billions of learning data-points







GRIT = 
PASSION  ⨉ PERSEVERANCE



WHAT WORKS IN LEARNING?

• Learner agency
• Self-awareness/meta-learning
• In situ remediation
• Dynamic modality
• Zone of proximal development
• Reinforcement

The Science of Training and Development in Organizations: What Matters in Practice 
Eduardo Salas, Scott I. Tannenbaum, Kurt Kraiger, and Kimberly A. Smith-Jentsch 



DELIBERATE PRACTICE



SKILLS ENGINEERING







Benjamin Bloom proved that the effect of a 1:1 teacher/student situation has a standard deviation of 2 (2-sigma ) or 98% better compared to traditional 
class teaching. Adaptive learning ensures advantages of personal guidance at a large scale and a low price.

BLOOM’S 2-SIGMA PROBLEM

SUMMATIVE PERFORMANCE RESULTS

Class teaching with many students

Class teaching with many students and test

Personal guidance







Non-Linear Learning
Personalized and Adaptive Learning



Traditional e-Learning Adaptive Learning

HOW TO GET THERE



MULTIPLE LEVELS OF ADAPTIVITY

Curricula adaptivity
Where do you want go?

Next-task adaptivity
What’s the best next step?

Intra-task adaptivity
How to best help with a task

DESIGN

TASK

STEP



WHAT IS ADAPTIVE LEARNING?
• An online delivery method that 

automatically adjusts to the needs of each learner.

• Recreates at scale the optimal teaching approach of a 
one-on-one personal tutor.

• Uses proven data analytics and intelligent technologies to 
adjust in real-time to deliver an optimal experience.





DELIBERATE PRACTICE



AUTOMATICITY

Unconscious
Incompetence

Conscious
Incompetence

Conscious
Competence AUTOMATICITY



METACOGNITION
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Initial Unconscious Incompetence
Current Unconscious Incompetence

Median

(n=3706)

NEJM K+, Pediatric Physicians, 2017

UNCONSCIOUS INCOMPETENCE 
IMPROVEMENT



TRAIN FOR RETENTION

Lockheed Martin Aviator Ground School: 

63% 
in the blended learning (Area9 Rhapsode™) 

vs

29% 
in pure classroom 

group passing test 10 weeks later

Source:
Blended and Adaptive Learning in Ground School Instruction for Aviators
Paper presented December 2021 at  Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC)
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