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Disruptive Technologies

Disruptive technologies change the world in 
two phases:

1. The new technology first does what the old 
technology did, only better.  Results are 
often “Intended Consequences” 

2. The new technology then redefines the 
problem, asks new questions that were not 
possible in the first phase.  Where 
surprising innovation is observed. 
Results often “Unintended Consequences”
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Two Phases of the Web

• Web 1.0: HTML, presentation (looks and 

layout), hypertext links, searchable, two 

dimensional. Contains shared data and 

information. Readable by educated people 

(like a book).

• Web 2.0: XML, presentation and content, 

meta-data, smart hypertext links, smart 

searchable, three dimensional.  Contains data, 

information, and some knowledge! Readable 

by literate people and by some machines.
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Open Educational Resources

The Open Educational Resource (OER) 

movement was inspired by the Open Source

movement in software. Information is freely 

usable, re-usable , mixable, modifiable, etc.

• Open Course Ware “OCW” (MIT)

• Connexions “Cnx” (Rice)

• Wikipedia (Wikibooks, etc.)

• Siyavula project (Shuttleworth Foundation)

• Curriki, CK-12, Flat World Knowledge,etc.
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What is Connexions?
1. A repository of modules of information 

available through the web on the Internet

• Modules (and collections) encoded in XML, one 

concept, a few pages, a quantum of information 

2. A set of tools for authoring, maintaining and 

using the content of the repository

• Module editor, importer, course or book composer, 

repository organizer, Creative Commons license, 

tools for printing books, creating pdf’s

3. A community of people who share educational 

interests and information

• Interest groups (authors, instructors, students)
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Books and On-Line Use with XML
Books from Connexions:

• Personalized, on-demand printing, up-to-date, 
inexpensive, collaboratively authored, allows 
pre and post publication review, never “out of 
print”, “Long tail” publications, content for 
eBooks,  one button to buy printed book

On-Line use of Connexions:

• Allows modern pedagogy: concept-based, 
problem solving-based, discovery-based
learning. Dynamic, interactive, linked, adapts to 
learning style, student and author driven, allows 
“assessment and evaluation”, Virtual Labs
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Possible Ways to Use

• Bound and printed paper books that look 

like traditional books but are low cost and 

always up-to-date.  This is phase one.

• Down Loadable  pdf  files which are free 

and can be used on a eBook reader or 

printed locally. This is also phase one.

• Free, interactive, dynamic on-line use on a 

screen such as a computer or hand-held 

device (iPhone).  This is phase two!

• New methods that we cannot imagine 

now.  This is the definition of phase two.



9

Create, Author

stanford
illinois

michigan
wisconsin

berkeley
ohio state

ga tech
utep
rice

cambridge
South Africa

Vietman
Macedonia
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Author of Music Content

Catherine Schmidt-Jones

well over 600,000 page views 

per month

many by

US K-12

teachers
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Connexions in Spanish

DSPanish
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Interactive, Dynamic Virtual Lab
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Multimedia
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The Traditional Book

The book is the central tool or technology in 

education at all levels and for all aspects.

The book is a mature technology that is not 

improving.  It and the supporting infrastructure 

are the answer to the educational questions of 

the 19th century, maybe the first part of the 20th

century.  They are now the “bottle neck” or 

“barrier”.  They are no longer the answer, they 

are the problem
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eXtendable Markup Language

XML can also be thought of as “X” being an 
unknown that can be defined:

• mathML x3 + 7x2 – 2x + 1 = 0

• chemistryML H2O

• musicML (a music score)

• “whatever you are teaching”ML

where the rules of your subject define the 
markup language.  The language 
“understands” your subject!!

The XMLs use semantic “tags” and meta-data
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Selected Partners

Foothill-De Anza 
Community College,

Lone Star CC system

Shuttleworth 

Foundation’s 

Siyavula proj. 

in South Africa
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Lenses

social software for peer review

inspiration:  Flickr, de.licio.us, …

Rice University

IEEE.org/cnx LUMS-SSE
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Alternative Copyright Licenses

Traditional “All rights reserved” copyright 

inhibits collaboration and sometimes inhibits 

creativity and innovation.  Putting content in 

the Public Domain is not easy.

• Creative Commons “Some rights reserved” 

copyright (Larry Lessig, James Boyle)

• General Public License “GPL” (Richard 

Stallman) and the GNU project

• Copyleft, Share alike, etc.
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Growth of Numbers of Modules



22
22

Access to Education: 

Community Colleges

Tuition
cost

Textbook
cost
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Collaborative 

Statistics

Barbara Illowsky & Susan Dean

Success
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The customization
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Collaborative Statistics

• Estimated cost savings to students ~ 
$200,000 in the first year

• Roughly 50% of students bought a hard 
copy of textbook
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Collaborative Statistics Textbook Adopters
Since Fall 2008

– Arkansas
• Arkansas Tech University 

– South Carolina
• Converse College

– California
• CSU Dominguez Hills 
• De Anza College 
• Sacramento City College 
• San Diego Mesa College
• Cabrillo College 
• Lake Tahoe Community College
• San Francisco State University

– Maryland
• Frederick Community College 

– Canada
• St. Mary's Collegiate Institute

– Colorado
• University of Colorado

– Georgia
• Emory University

– Ohio
• University of Toledo

– Virginia
• Virginia Tech University

– New York
• Borough of Manhattan Community 

College 
• Syracuse University
• SUNY - Purchase College

– Michigan
• Eastern Michigan University

– Massachusetts
• Berkshire Community College 

– Washington
• South Puget Sound Community 

College 

– Vermont
• Green Mountain College



27

The Connexions Project was started at 

Rice University in 1999, but now is global 

and one of the most used OERs worldwide.

An invitation to you and your university

If you are interested in being involved in 

Connexions, see  http://cnx.org/ or contact:

csb@rice.edu

http://cnx.org/
mailto:csb@rice.edu

