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(college) access barriers

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

Sources: BLS, Census Bureau
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e $400 textbooks

— Textbooks represent
>409% of the cost

of attending community
college

e Student loan debt
>$1.5T
— #2 consumer debt

category behind only
mortgages



openstaxw pdf, ebook, web

Comprehensive, professionally
authored, high quality,
peer-reviewed

Open-source and easily customized
by educators (modular structure)

Sustainable and scalable business
model via 50+ corporate partners

Free online textbooks

(+low-cost print) [/_
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Progress (since 2012) ==

openstax”

40 textbooks
Intro college (100-level), Advanced Placement, high school

6M students have saved $600M

This past school year, 2.7M students saved $270M
16k instructors
365k high school students [ _

609% of all US degree-granting institutions
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OpenStax Physics now #1 text iﬁﬂ%@

Other top texts: Chemistry, Biology, Psychology, s G WL
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positive disruption

800 - CPI: Educational Books and Supplies, Jan. 1967 to Sept. 2017
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what’'s next?

e 40 more college texts (planning and fund raising)

TEXAS EDUCATION AGENCY

o Career pathways collections
— Business (launched)
— Computer science / Data science
— Applied Sciences / Nursing

e High school texts
— 7 funded by TEA




learning barriers
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The navgation stiows the student 1o
feview &

lep of their prograss
ading

ou may have heard the term accelerator, referring to the gas pedal in a

car. When the gas pedal is pushed down, the fiow of gaseline to the
engine increases, which increases the car’s velocity. Pushing on the gas
pedal results in accelerarion because the velocity of the car increases, and

acceleration is defined as a change In veélochty. You need two quantides to define

The litle of |
date help |
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openstax TUTOR beta"

. You

The navgation stiows the student 1o
review each slep of their prograss
through the reading

The litle of the réading and due
date help orient the student

ou may have heard the term accelerator, referring to the gas pedal in a

car. When the gas pedal is pushed down, the fiow of gasoline to the

engine increases, which increases the car’s velocity, Pushing on the gas
pedal results in accelerarfon because the velocity of the car increases, and
acceleration is defined as a change In velocity, You need rwo quantities to define

Read 1.1 Acoeleration Pl Due Wed Dec Ind

Complate In Progress Not Sturted
Current Topics Performance
2.1 Displacement [ atudents)
R 338
2.2 Vectors, S and Coorti S 3 stucenty)
EEe EE

2.3 Time, Velocity, and Speed (3 shucanrs)

2.4 Acceloration G aiudords)
2.5 Motion Equations for C: Acceleration in One D 3 studtends)

2.8 Problem-Solving Baaics for One-Dimensional Kinematics (2 stuchnty)

2.7 Falling Objects 2@ snoonra)

2.5 Graphical Anatysis of One-Dimensional Motion (7 stants)

Spaced Practice Performance
1.1 Physics: An Introduction (7 stuoents)

College Physics
Biology
Sociology



Integrating Cognitive Science and Technology Improves Learning in a STEM Classroom

Butler, Andrew C.; Marsh, Elizabeth J.; Slavinsky, J. P.; Baraniuk, Richard G.
Educational Psychology Review, v26 n2 p331-340 Jun 2014

The most effective educational interventions often face significant barriers to widespread implementation because they are highly
specific, resource intense, and/or comprehensive. We argue for an alternative approach to improving education: leveraging
technology and cognitive science to develop interventions that generalize, scale, and can be easily implemented within any
curriculum. In a classroom experiment, we investigated whether three simple, but powerful principles from cognitive science could
be combined to improve learning. Although implementation of these principles only required a few small changes to standard
practice in a college engineering course, it significantly increased student performance on exams. Our findings highlight the
potential for developing inexpensive, yet effective educational interventions that can be implemented worldwide.

Educational Psychology
Review

e In a real-world engineering classroom,
students using OpenStax Tutor improved

/2-1 letter grade over standard practice







; ,;,mﬁ,. fact0|_‘s affecting
it WA learning
& Individual Differences

+ working memory
* locus of control
* mindset

* gender

- age ...

-

Environmental Factors

O
* current/prior courses Measurement
* grades
» standardized test scores Data Science
* institutional factors
- family background factors ... Large-Scale

Learning Research



ongoing study S RICE HERC

Lea rn i n g/ ped a g Og ica I/ Houston Education Research Consortium
socio/economic factors —— openstax TUTOR bets*
most responsible for the ——
high school to college chasm Harris County School Districts

i S
Learner £ % Learning

Characteristics : . .° :  Materials

.................

3

Learning Assessment
Strategies Characteristics
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career pathways

Business Computer/ Applied Science/ Liberal Arts
Data Science Nursing
6 texts 7 texts 6 texts 9 texts
2.7M students 2.7M students 1.7M students 5.7M students

e Planning (and fund raising for)



high school

AP Biology

AP College Physics ) CollegeBoard
AP Principles of Macroeconomics = Pogam

AP Principles of Microeconomics

TEA AP Biology

TEA AP Macroeconomics
TEA AP Microeconomics ,'n
TEA Physics
TEA AP Physics 1: Algebra-Based

TEA AP Physics 2: Algebra-Based

TEA Statistics


https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-337936
https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-337956
https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-337966
https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-337976
https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-337986
https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-337996
https://www.texasgateway.org/resource/openstax-open-source-instructional-materials-0#content-338006

