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“Improvement in post secondary educa3on will require 
conver3ng teaching from a solo sport to a community‐based 

research ac3vity.” 

•  Herbert Simon 1991 

“There’s a tsunami coming…I can’t tell you how it’s going to 

break, but my goal is to surf it, not just stand there.” 
JOHN HENNESSY 2012 
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What is the Open Learning Initiative?  
Scientifically-based online learning environments based on the 
integration of technology and the science of learning with 
teaching.  OLI is designed to simultaneously improve learning 
and facilitate learning research. 
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What is a Cognitive Tutor? 

A computerized learning environment whose 
design is based on cognitive principles and whose 
interaction with students is based on that of a 
(human) tutor—i.e., making comments when the 
student errs, answering questions about what to do 
next, and maintaining a low profile when the 
student is performing well. 
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Principles Derived from Learning Science: 

        Practice Synthesizing and Applying Skills & Knowledge�
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What Are the Affordances of the 
Technology? 
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The “Killer App” 
Data Collection & 
Feedback Loops for 
Continuous 
Improvement 
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Team-based design and development 
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LearnLab: 
Transforming Education Research 

•   NSF Science of Learning Center 
•   10 years, ~$50 million 
•   Tech enhanced courses, assessment, & research 
•   School cooperation for data collection 

Ed tech   +   wide use = “Basic research at scale” 
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Learning Curve Analysis 

DataShop:  Pittsburgh Science of Learning Center 
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OLI Review:

•   Apply learning science research and scientific 

method to course development, implementation 
and evaluation. 

•   Develop interactive learning environments 
collaboratively  

•   Feedback loops for continuous improvement. 

•   Communities of use, evaluation and 
improvement. 

What Difference Does it Make? 
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Results 



22-Aug-2013  

OLI v2.0 
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Design Driven 

Data Driven 

Data Mining 

Machine Learning  Ar?ficial Intelligence Natural Language 

Sta?s?cal Modeling  Network Analysis 

Cogni?ve Science 

Engagement  Neuroscience Learner Iden?ty 

Metacogni?on  Social Context 

Explanatory and Predic5ve Models 

Testable Hypotheses 

Relationships in Data 

Subject 
MaMer 
Exper?se 

Subject 
MaMer 
Exper?se 
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Strategy for Educational Improvement  

Data 

Theory 

EdTech 
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“Without a complete revolution…in our 
approach to teaching…we cannot go 

beyond (current levels)  of 
productivity” (Baumol, 1967).    

Our message: 
Such a revolution is  

possible. 

Our question: 
Who will lead it? 
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•   LearnLab is funded by The 
National Science Foundation 
award number 
SBE-0836012. 
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•   Extra Slides 
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< 50 hours 

~18% gain 

> 100 hours 

~3% gain 

Better Science & Technology … 

Increases Outcomes 

Accelerates Learning Produces A Virtuous Cycle 

Improves Assessment 

Data 

Theory 

EdTech 
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Evidence Based Design 

Connected Development 

Data Driven 

Managing Complexity 

Intuitive Design 

Isolated Development 

Flying Blind 

Oversimplification 

Learning Science & Engineering  

20th Century    21st Century  
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Open Data and Data Formats 

Share Alike and Share Data 

(This doesn’t exist, but we think it should.) 

Build and promote communities of research. 

22-Aug-2013  



22-Aug-2013  

Pasteur’s Quadrant 
Stokes argues basic/applied goals need not trade off  

Low Emphasis on 
Applied Work 

High Emphasis on 
Applied Work 

High Emphasis 
on Basic Science 

How to translate 
to real world? 

(Bohr) (Pasteur) 

Low Emphasis on 
Basic Science 

What principle can 
be derived? 

(Edison) 

 

X 

22-Aug-2013  



22-Aug-2013  

OLI Development and Use (2006) 

Use 

•   117,963 Course 
Enrollments (Academic) 

•   Used by 1,809 
Instructors in 1,050 
Institutions 

•   1,148,807 Independent 
Learners (Registered 
and Anonymous) 

Development 

•   44 Academic courses 
have been created 

•   By 104 contributing 
Faculty from 55 
Institutions 
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OLI Projects

•   Open Professionals Education Network (OPEN) free 

services for TAACCCT grantees 

•   Community College Open Learning Initiative (CC-OLI) 

•   Next Generation Learning Challenge Projects 

•   Evaluation Pilots:  WGU, Texas & Washington 

•   Carnegie Foundation Statway 

•   Introduction to Computer Science 

•   UMUC Development/Adaptation project 

•   OLNet – Open Education Research Network 

•   Hewlett Packard Catalyst: Measuring Learning 
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What we 
know about 
our own 
learning 

What we do 
not know 
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Thousands of 
combinations,  

what works best 
depends … 

What’s best? 

Focused 
practice 

Distributed 
practice 

Study 
examples 

Test on 
problems 

50/50
Mix 

Concrete Abstract Mix 

Delayed No 
feedback 

Immediate 

Block topics 
in chapters 

Interleave 
topics 

Fade 

Explain Ask for 
explanations 

Mix 

Many other choices: animations vs. diagrams vs. not, audio vs. text vs. both, … 

Gradually 
widen 

Study Test 50/50 Study Test 50/50 Study 

Concrete Abstract Mix 

Immediate 
No 

feedback 
Delayed 

Block topics 
in chapters 

Fade Interleave 
topics 

Explain Ask for 
explanations 

Mix 

More help 
Basics 

More challenge 
Understanding 

Koedinger, K. “Instructional Complexity” 


