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economics gone awry

Annual Percent Changes From 1978 for Educational Books,
Medical Care, New Home Prices, and the CPI through 2014

Sources: BLS, Census Bureau

1,000% - =
9450 ® $4OO
800% -
’ == CP|. Educational Books (College textbooks) tethOOkS
== CP|: Medical Care . _
- New Home Prices 04%
A == Consumer Price Index (CPI)
e $1.2T in
400% - (j (j t)
student debt
200% -
0% e e W ey v s e ] S s G S U

1980 1985 1990 1995 2000 2005 2010 2015

e
Mark Perry, American Enterprise Institute, July 2015 Carpe Diem A,:l



vision 1: open education

reinvent the textbook
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reinvent the textbook

o
N\ D




open college textbooks
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high quality
professionally authored
professional production values
peer reviewed

turnkey adoptable

text + ancillaries
multiplatform

free/open

easy access
customizable



open college textbooks
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2200 adoptions at 1200 institutions, .- "
saving 650,000 students over $60M openstax
INn the 3 years since launch COLLEGE

College Algebra
Algebra and Trigonometry

— 20% of degree-granting institutions are using Soclology 2nd Edition
asic College Math

at least one OpenStax text Elementary CAllgetlara
alculus

Microbiology

University Physics

— hundreds of community colleges and high schools Intermediats Algebra

but also Stanford, Princeton, Ohio State, Astronomy
Finite Math

U Georgla, U Mass, UT Austin, Rice, ... Introduction to Accounting
Introduction to Management

American Government

Tl - - AP Physics 1&2

8 million informal learners AP Biology
AP Principles of Economics

High School Physics
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vision 2: personalize education




close the learning ‘

feedback loop openstax
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ecosystem of partners
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classical approach — Knowledge engineering

— domain experts pore over content, assessments,
data, tagging and building rules

— fragile, expensive, not scalable, not transferable

modern approach — machine Iearning
— learn directly from data Goc ,g'[e
— automatic
— robust, inexpensive, scalable, transferable NETELIX
damazon



800 [7 gradebook.xlsx

FEOH® XL BS @6 b B EF @ ent] @ @z search n sheet

A Home | Layout | Tables | Charts | SmartArt | Formulas | Data | Review |

Q23 110 & (= &

| A B | C[D | E[F | G[H]|] I [J][]K[]L/|M[Nl O [ P

1 [STUDENTS PROBLEMS SCORE GRADE
2 QI Q2 Q3 Q4 Q5 Q0 Q7 Q8 Q9 Q10 Qi1 Q12 %
- 3 |[Susan 8 7 2 3 10 10 9 9 78 B
4 |Juan 9 10 7 0 9 10 3 3 6 68 C
5 |Eva 10 10 0 8 9 9 90 A+
6 |Neelsh 8 9 9 7 8 9 0 8 88 A
- 7 |Nora 8 4 6 6 6 9 66 C
~ 8 |Sydney 9 8 5 4 9 5 54 C-
- 9 |Barbara 6 5 9 a4 F
10 |Sarah 10 10 10 8 7 7 8 88 A
11 |Nicholas 5 6 7 6 7 9 8 8 77 B
12 |Vivek 2 5 5 5 5 8 10 54 D
13 |Agnes 7 9 7 6 9 7 4 86 A
14 |Angus 9 9 5 5 3 8 8 65 C
15 |Sheila 1 7 7 7 5 9 9 9 83 B+
16 |Mike 7 8 8 6 0 9 7 59 C-
17 |Megan 4 9 8 8 10 10 8 89 A
18 |Isabella 6 7 4 9 3 0 5 71 B
19 |Mateo 4 9 10 10 10 4 0 7 3 89 A
- 20 |Sofia 3 4 9 9 7 3 10 74 B




statistical model

students

red = strong

D ability

-

9

= blue = weak

o ability
converts to 0/1 estimate of each student’s ability

(probit or logistic to solve each problem
coin flip transformation) (even unsolved problems)
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problems

PARse Factor Analysis ¢ PA RP,;

students concepts




students

5 - each problem’s
Ny 4 intrinsic “difficulty”
concepts

students

BFLTY

problems

1L -

each problem involves a
combination of a small number each student’s knowledge
of key “concepts” of each “concept”
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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

VAAA ? VAA ?

two-step answer process
engages students in
retrieval practice

Concept

A B C
1T @
f‘g > B B3 spaced
2 3 2 H concept
£ 4 2 practice
5 H
That's Incorrect!
Here's why:
timely, VAAAAA
informative VVWA
Hel ial:
feedback M
VAAA




flexible platform for
practice, assessment,
and learning research

Educational Psychology

Review

Date: 18 Mar 2014

Integrating Cognitive Science and
Technology Improves Learning in a
STEM Classroom

Andrew C. Butler, Elizabeth J. Marsh, J. P. Slavinsky, Richard G. Baraniuk

<, openstax TUTOR

experiment at Rice 2012

findings: students using
cognitive science principles in
OST scored ¥2-1 GPA point
better than those using
standard practice homework

many experiments ongoing



openstax”

tune teaching/
learning model

personalized

learning district
pathways implementation

® learning
science
research






	Slide Number 1
	economics gone awry
	vision 1: open education
	vision 1: open education
	Slide Number 5
	Slide Number 6
	Slide Number 7
	vision 2: personalize education
	Slide Number 9
	Slide Number 10
	BACKUP SLIDES
	ecosystem of partners
	Slide Number 13
	Slide Number 14
	Slide Number 15
	statistical model
	SPARse Factor Analysis
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25

