
Richard Baraniuk 
 
Rice University 

OpenStax College 
OpenStax Tutor 



economics gone awry 

Mark Perry, American Enterprise Institute, July 2015 

• $400  
textbooks 
 

• $1.2T in  
student debt 



vision 1: open education 
reinvent the textbook 

 



vision 1: open education 
reinvent the textbook 

 

$$$ 



open college textbooks 

high quality  
   professionally authored 
   professional production values 
   peer reviewed 
 

turnkey adoptable 
   text + ancillaries 
   multiplatform 
 

free/open 
   easy access 
   customizable 
  



open college textbooks 

venture 
philanthropy 
 

          ROI in student savings 



College Algebra 
Algebra and Trigonometry 

Sociology 2nd Edition 
Basic College Math 

Elementary Algebra 
Calculus 

Microbiology 
University Physics 

Intermediate Algebra 
Astronomy 

Finite Math  
Introduction to Accounting 

Introduction to Management 
American Government 

AP Physics 1&2 
AP Biology 

AP Principles of Economics 
High School Physics 

2200 adoptions at 1200 institutions, 
saving 650,000 students over $60M  
in the 3 years since launch 
 

– 20% of degree-granting institutions are using  
at least one OpenStax text 
 

– hundreds of community colleges and high schools 
but also Stanford, Princeton, Ohio State,  
U Georgia, U Mass, UT Austin, Rice, … 

 

8 million informal learners 



vision 2: personalize education 



data 

Machine 
Learning 

Cognitive 
Science 

close the learning  

feedback loop 



 



BACKUP SLIDES 



ecosystem of partners 



 



classical approach – knowledge engineering 
– domain experts pore over content, assessments,  

data, tagging and building rules 
– fragile, expensive, not scalable, not transferable 

 
modern approach – machine learning 

– learn directly from data 
– automatic 
– robust, inexpensive, scalable, transferable 





statistical model 
students 
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~ Ber 
red = strong 

ability 
 

blue = weak 
ability  

converts to 0/1 
(probit or logistic 
coin flip transformation) 

estimate of each student’s ability 
to solve each problem 
(even unsolved problems) 



SPARse Factor Analysis 
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+ 
students 

concepts 

~ Ber 

each problem involves a 
combination of a small number 
of key “concepts” 

each student’s knowledge  
of each “concept” 

each problem’s  
intrinsic “difficulty” 

students 
pr

ob
le

m
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student 
knowledge 
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retrieval practice 
– retrieving information from  

memory is not a neutral event;  
rather it changes memory  

 
spacing 

– distributing practice over time  
produces better long-term  
retention than massing practice  

 
feedback 

– closes the learning feedback loop 
– must be timely 

two-step answer process  
engages students in  
retrieval practice 

spaced 
concept 
practice 

timely,  
informative 

feedback 



• experiment at Rice 2012 
 

• findings:  students using 
cognitive science principles in 
OST scored ½-1 GPA point 
better than those using 
standard practice homework 
 

• many experiments ongoing 

flexible platform for 
practice, assessment, 
and learning research 



curriculum 
(re)design 

personalized 
learning  
pathways 

learning 
science  
research 

big data 

tune teaching/ 
learning model 

district 
implementation 
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