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A challenge to higher education
“Improvement in post 
secondary education 
will require converting 
teaching from a solo 
sport to a community-
based research 
activity.”

-Herbert Simon
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Making learning something you can observe
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The Simon Approach: Learning Engineering
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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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Learning Design As 
Hypothesis

Sequenced, Integrated 
Learning Environments
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Data drives powerful Feedback Loops
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Feedback loops for continuous improvement
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Data Driven Course Improvement
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What do we mean by Analytics? Models?

Progression Learning

Engagement

Credit: mike.sharkey@phoenix.com



oli.cmu.edu

Evaluating New Approaches



oli.cmu.edu



oli.cmu.edu

Don’t Believe the Hype
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Hype Cycle – who’s to blame?
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Evidence
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No Black Boxes
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No Black Boxes
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Instrumented

• Data Collection
• NOT Click Stream
• Learner Interactions
• Semantic Context
• Implies Design
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Ethical Data Collection and Use
Asilomar Convention
http://asilomar-highered.info
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Interoperability & Standards Complaint
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Comparable
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What student choices associate 
with the most learning?

Koedinger, Kim, Jia, McLaughlin, & Bier (2015). Learning is not a spectator sport: Doing is better than watching for 
learning from a MOOC. In Proceedings of the Second ACM Conference on Learning at Scale.

!

doing

watching

reading

.44
.06
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Watching lecture video

Reading web pages

Doing online activities 
with hints & feedbackLearning by doing 

> 6x better than 
learning by 
watching!!
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Sustainable
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Instructional 
Choices…

What’s best?

Focused 
practice

Distributed 
practice

Study 
examples

Test on
problems

50/50
Mix

Concrete AbstractMix

Delayed No 
feedback

Immediate

Block topics 
in chapters

Interleave 
topicsFade

Explain Ask for 
explanations

Mix

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

Gradually 
widen

Study Test50/50 Study Test50/50Study

Concrete Abstract Mix

Immediate No 
feedbackDelayed

Block topics 
in chapters Fade Interleave 

topics

Explain Ask for 
explanations

Mix

More help
Basics

More challenge 
Understanding

>315*2 = 205 trillion options!Koedinger, Booth, Klahr (2013).  Instructional Complexity 
and the Science to Constrain It. Science.
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Some tools…and how they measure up
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Data drives powerful Feedback Loops



oli.cmu.edu



oli.cmu.edu

Model Analytics (Learning Curve Analysis)

LearnLab 
DataShop
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Design Analytics
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Discontinuity Analysis (Datashop)
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Discontinuity Analysis (Datashop)
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How to make data actionable?
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(some) Rules for Evaluating
• No Hype
• Science – iterative and steady
• Instrumented
• Semantic Context
• Interoperable and Standards Compliant
• Integrated Into Instructional Context
• Comparable
• No Black Boxes -- Open
• Sustainable
• Ethical Data Use
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Thank You!


