March 14-17, 2001.

MAA - NSF Meeting – Mathematics Digital Libraries  

Day 1

Introduction

I. Short description of  projects.
1. MATHDL  (David Smith)


A. JOMA



First issue of journal available



Commercial products sector



Published 4 times a year



Have lots of volunteers for review



Project reviewed in next issue of Science



Book reviews. Most of the books there now are MAA books



Comments by users--Forum



Articles by authors of mathlets



Highlights especially good mathlets



To appear in the library:




a. CCP





Modules for UG instruction





Metadata. Title page: Title, Author, Use





Modules contain worksheets in several CAS






Modules are general.






Worksheets use specialized CAS.






Applets available when appropriate 






Example: Logistic model





Will keep "persistent" copy in server at Math Forum.





Will keep copy subject to upgrades at Duke site




b. University of Penn collection




c. PostCalc project





Will have workshop for HS developers (20 participants)





July 9 at Eisenhower clearing site





Support available for participants





Will post ad on AP calculus site at College Board

            B. LOMA  (Library of online materials)--Collections         




Doug Ensley: Editor of the LOMA collection




Encourages authors to retain copyrights



Source code not available



Not every resource in LOMA is browser based



Commercial sites may be charged to remain in library after funding runs

                        out.

2. Math Forum 


http://mathforum.com

a. Ask Dr. Math



Over 100 volunteers



Mostly a mentoring system


b. Problem of the week



Feeds archive of resources


c. Teacher to teacher forum


Proposal for NSDL



Create Research facility (like Brookhaven)



Example: Compare modules with Java and CAS. Conduct experiment



Round tables on privacy issues

UNLAE Library of everything (Frank Wattenberg)


a. Access to large collection. Free to copy download. 



Cost in creation. Students subscribe and subsidize



20,000 students x $100. Get library card. Uses random numbers



International



Money pays for




20% Maintenance




40% for creation




40% for royalties





50% on the basis use





50% on the basis completeness of library



Phase 1




Get 50 colleges to join 20,000 students. $100,000.




50% stays on campus for development.




Private sector welcome



Phase 2




50% of US students- $750,000




50% adding K12- $2.5 billion



Focus in SMET -- their needs is usually ignored.



Many technical challenges. eg. Administration, etc




Driven by academic side




How does one charge students




Technology fee at local U's




Number of faculty with expertise to develop is small


b. Highly interactive site


c. Quality


d. Connection across discipline-level, not compartmentalized


e. Progress based on reuse.

3. NCTM's Electronic Initiatives (David Barnes, Harry Tunis)


http://iluminations.nctm.org

Electronic Resources





Issue: Sustainability


Journal Archives


E-standards



Policy document



Principles and Standards




20 or so Samples on how to use applets




Demonstrate the value of the resources



 
CD available




i-math investigations




Lots of lesson plans



Teachers have needs to from day to day. What do I teach 

tomorrow?




Selected resources. Granularity of a lesson




Quality over quantity.


Figure This!



Targets parents.


Virtual PD Academy



Institutes on line.



5-year project.


Electronic resources piece




Members Only


Dialogues.



Originally a publication on topics.


Limited number of developers


Other projects. Content sites



Duke energy



SJOL


Revenue Generation



Membership



Links to  buy books on line



CD's. Gave the books away with rebate card for CD.




Still sold 20,000 CD's



Advertise at  "McDonalds, PTA's.."

4. MERLOT (Kurt Cogswell)


http://www.merlot.com 


Started in California


Multidisciplinary


Support



1400 campuses



330,000 faculty



6.5 million students


Deals with directly with administration


Mission



Place to share materials


Features



Faculty retain copyrights



Easy to use



Credit to reward for faculty



Free access to end-users



Release time for developers. Worked out with administrators




Governor of North Dakota gives stipends




Link to promotion and tenure.



On the second year. Math started on August 2000.

            Total of 12 disciplines since August with first rounds of reviews out  


Advanced search



Hiring for metadata specialists



4000 entries

500 math and 900 physics

About 350 math entries left after initial review and then formal review


Metadata has about 15 basic fields


Note: Canary digital library in Canada.


Business model--



can it be merged with Wattenberg’s model?



Obstruction. Middle layer. Deans, etc.



Oracle database



Only contains metadata.


Motivation


5. iLumina Project (Gabriel Lugo and Russ Herman)


http://aa.uncwil.edu/dl (UNCW site)


http://www.ilumina-project.org (iLumina site)


http://aa.uncwil.edu/numina  (Related wireless palmtop project)


a. Resources in Mathematics, Chemistry, Physics, Biology and Computer Science.

                Aimed at undergraduate science education 


b . IMS metadata compliant



Full IMS specs implemented in database



Current database contains 176 items with much more waiting to be 
                        catalogued



UNCW site has 




Access database, a local IMS compliant entry tool 




Web based entry form




Simple ASP search engine running on SQL database




Advanced search engine with Boolean options





Outputs formatted list of resources  






Basic metadata






Buttons to resort list (Work in progress)






Title linked to full metadata



iLumina site will replicate all features of UNCW        
                        site with Oracle database




Full IMS compliant database (implemented with CLUB)




Web based entry form




Search engine on all fields


c. Encourages reusability of materials


d. Broad range of granularity.



From single atoms (pictures, videos) to full course materials, collections

6. The Learning Matrix (Eisenhower Clearing House) (Judy Ridgeway)


(http://www.enc.org)


Multidimensional


Goal. Improvement preparation of teachers


Audience: SMET faculty in 2-4 year colleges


Targeted collection of Digital Resources.


Priorities



selection standards



Enlisting partners. 



Website for promotion and needs assessment.



Creating database. 




Have 200 from ENC out of 1800.




Just hired system engineer.


Collaboration



Metadata and other NSF DL's



Machine learning  project with Syracuse




Automatic generation of metadata from taxonomy.



Compatibility



Integration with other ENC projects

Lunch

7. College Board (Susan Kornstein)


AP Central



login: 




Collect some information to provide better services




Forum for local contact with other teachers



Resource Catalogue--resources in AP calculus.




Materials reviewed




Will develop on line materials if none available.




Many AP courses have been reformed whereas some U's have not:




170,000 exams last year




Teachers have different needs than College professors.





eg. Slope fields not covered in AP curriculum




Make AP a  label a field in the metadata ?





College Board issues statement of relevancy





What if AP changes the nature of the standards?.



Relation to Apex? 




Associated with Asymetrix.




Avoid "endorsement" of calculators etc.

8. The Probability / Statistics Project Library
(Kyle Siegrist)


Web based


Applets



Data generated by applet



Data generated by students



Statistical output




Analysis




Mean, deviation


Components of applets



Example: Applets in java




  Components in Java beans



Virtual version of physical objects  (goats, cars)



Virtual versions of mathematical models (distributions)



Display interfaces



Structure




Classes (eg: Discrete probability distribution)




Subclasses  (particular distribution--such as binomial)




Structure use to shield teachers from low-level programming





eg. Shield drawing dice, coins


Sounds and images


Object model and documentation


Articles


Open Source model



Source code available


Looking for relation to NDSL


Examples



applet of random experiments. Dice rolling


Save output for assessment. Use java script to communicate with the server.

9. SMETE (Brandon Muramatsu)


http://beta.smete.org

SMTETE.org



Interoperability



Expand to K-12



Standards to assess impact of digital resources



Digital Learning Community




Comprehensive collection



Large number of partners



Users can




Search




Assess



Services




core system. IMS standard




PHP SQL




Auto learning object recommendation system





If you are interested in this then you might be interested in




Common/shared user profiles





white paper. Needs for digital community





NOT focused on digital rights management



NSDL Core integration




DLESE Cornell SMETE. CIS meeting in Santa Barbara.





Management and coordination





Loose integration





Community and Education




$5,000,000 available. Proposal due on June.6



NDSL proposals




Research Institute




Peer review on line




My workspace




Automated Thesaurus Development like Google




The Instructional Architect



IMS standard





Single field search engine




My portfolio. Uses vCard.




Browse with tree view



Federated search



Master database?. has limitations



Multiple databases





Simple search interface


Instructional Architect



Putting all together (Wiley)



Builds interface from available resources. Creates web page with lesson

Break

10. Report on NDSL (Lee Zia)


Most projects awarded last September


Letters of intent due yesterday.


Interest still high in the community


Budget



Previous request --$25 million. Got it back



Need lots of proposals



No idea about what will happen next year.


Good things



Lots of good energy



Project bigger than any previous project of NSF



Had PI meeting in Wash



SMETE is hosting a site for community discussion.



PI meeting in Sept.


Sustainability of momentum



Community site



Meetings like this



Student article in Focus about NSDL




Example. Faculty needed real data. Referred to CCP




Directions



International Front




Last year NSF had visits from several countries.




Hungary, Brazil, China, Singapore




Issues of translation




Small budget. Supports mostly travel for US nationals





Programmatic set asides. Joint proposals





eg Michigan, Germany





    Cornell, Max Plank-- History of mathematics




Non Science




Harder to differentiate. 





eg Art museums with educational annotations



Core Integration track -- coordinates access to various libraries



Business plan.: Continued federal support as a national treasure




Restricted and open libraries can coexist. Not much different than

                                   

local library




Need good business model. Paying fees at various sites might be





frustrating to the users.




User profiles: Privacy vs. services.

. 

11.  Math Metadata (Robby Robson, SABA)


On regular business, lots of business management rules


Standards Specifications





Content




Learner




Communications


 

---> Security



Standards development


Metadata standards examples



IMS



Advanced Learning Infrastructure Consortium



Aviation Industry CBT committee



Customized Learning Experiences Online



Learning Objects Network



WWW Consortium



IEEE



CEN/ISSS



ISO



Dublin Core


Java Class diagram. Similar to ERD


Internal cataloguing 



Metarecords not unique


Math Metadata



Problems



 
Pi is topic of theory of circles




Normal numbers is a topic related to Pi



Three level classification (broadening and narrowing)







Level 1 -- K-8




Level 2 -- 9-12.





Level 3 



General Mathematics Metadata




Specialized version of LOM




Different LOMS for different LO's




JOMA-needs metadata for applets


Other standards



Content




DOI




LON




GUID




IMS packaging





Important in reusability





Helps to sequence the resources for the teacher




EML



Communication




CMI data model




HLA




SCORM API



Learner




HRXML





Employee information




IMS LIP








Exchanging information about learners 





SOAP-XML





No standard about how one delivers a payload.





eg: How one identifies AP calculus resources






Need taxonomies for these


Questions



Metadata



Math Metadata



Standards



Learning standard



Questions

Comments


Accessibility for disabled


Device use

Next


Business Models


Profiles



More valuable data



Can this be bought?



Needs to be protected or shared with protection.



Limit the information at first.



Policies about what is done with the information



Are there legal issues about keeping track of users



User should have the option to have their profiles kept.



Information permanent for the user, but volatile in the library



What is minimum information?




Is counting hits enough?




Setting personal firewalls



Comments on resources should not anonymous, but they could be




pseudo-anonymous

Tomorrow

Metadata group


Reviewing Standards


Presentation by Smithsonian

Day 2

Metadata Group

Agenda

-  Introduction.

-  Approval of the Agenda

1. Merge Levels

2. Depth / Character of taxonomy.

3. Workgroup to create taxonomy. Over lunch 

4. Metadata for reviews

5. Metadata for Applets

6. General Metadata Scheme


6.1 Categories


6.2 Vocabulary and best practices

1. Merging Levels


Three levels



I . 
AMS Level - 





Suitable for Professionals - Serious UG





No really useful for Education





Useful for advanced UG



II. 
HS and College (9-12)



III. 
School math (K-8) NCTM


Use one big taxonomy and use Education level to filter.


Apply to American education system


Question: How do I classify Statistics for K12


Suggestion. Standardize two levels. Merge level I and level II


Math



NCTM U Level II




Taxons


Try to restrict search interface to about 7 plus or minus 2 entries per level


General Metadata schemes.


Use IEEE since IMS will upgrade to that


1. General



1.1 identifier GUID unique id



1.2 title



1.3 language ISO encoding



1.6 Keywords. Do not use things described somewhere else



1.7 Coverage—eg: AP, geography



1.8 Structure. Do not fill



1.9 Aggregation Level ok


2. Life Cycle



1.2 Version 




What happens if two sites show different version upgrade number




Universal version scheme and policy.





Author assigned version





dl assigned version





Universal version number





Have a big meeting on this





For now this is an open issue.



1.3 Status ok



2.3 Role - Not optional for listed contributor




If contributor listed, then role and date are required.




IMS allows for multiple contributors




A contributor can be entered more than once under different roles





eg: As an author and as an editor



2.4  Entity- cool




2.3.3 Date: Typically the date when record created



3.0 Metametadata-- create registry for all DL metadata schemes?



4. 0 Technical



4.1 MIME type is nonstandard



4.2 Size in Bytes of the record



4.3 Location



4.4 Requirements




4.4.1  No field for tested platform




          Need field for certification?.




Recommend multiple entries for 4
                    





Operating system





Browser





hardware 





plugin





software






mathematica.






maple






mathcad






derive






sps






S+






Jump in






SAS






Reduce






Geometer Sketchpad






Cabri






Cinderela






Excel






Office






LateX






Lindo



   
4.4.3 Include version




5 Educational





5.1 Place to label applet interactivity type





5.2 Missing






Document types 






  Applet






   Video






Pedagogical Types




 

  Lesson




 

  Lesson Plan






  Presentation






  Demonstration






  Lab






 Manipulative



5.5 End user role.
Other roles might need to be added






If we extend the vocabulary, provide a map back.






How does one collects the reviews







Separate reviews from work.



5.6 To conform with American system, add




Pre K




Elementary Education K-2




3-5




6-8




9-12




College Undergraduate Lower division




College Undergraduate Higher division




Post graduate




Adult education




Professional Development


  


5.7 OK


5.8 OK


5.9 Language

Lunch

1. Taxonomy


Present MAA math metadata is too complex


Want single classification


Two levels


Separate from AMS. To be used for Education Materials


Individual DL's could extend to another level



Federated searches will probably not go beyond two levels


Will propose a classification of intended level (K-2, 3-6, etc)


Accept multiple taxonomies


Recommend universal Version system. Need GUID

  Reviewing Standards


No common standard. Accept each other reviews


Content Provider could include reviewer. Vcard for Institution


Math forum discussion group



Math review of math reviews

.

Two steps to review process.




Accepting resources




Comments relating to other objects. Knowledge database


Meet at Kaleidoscope July 16-18. (Try for the 18th)


Minimum number of different of review forms. Same for videos, lessons?


Reusable object. 



How to give credit to original object



Intellectual history. Give credit to author of main object



Trace use. Sort of citation. Make automatic with  software

2. Smithsonian (Peter House)  -- 2:00 pm


Topic. Comment on business model for NDSL



Charge to those who link to NSDL for commercial purposes?


Experiences at SI


Technical advisor for Smithsonian


Business ventures establishing relations with museums


SI has many relationships with private sector, clients in Education



Adds in web site.



Very successful with magazine



Hired someone to run the business site.



Had some rules about with whom to do business.. Things are changing



Biggest problem. Finding things to sell.




30,000 images. Dormant project. What is there to sell?




No real money in images. Market is very small.




Subscriptions. 20 year olds not interested.$5 a year. Made $2000




Supplemental curricular materials. Worked with IBM to package

 



images. Made some money. Books had references to SI.




Tried distance learning in museum of natural history





got free stuff from NASA





NSF grant.





Live cameras in Africa, etc. Great things to show





Did not make any money




Most donors interested in getting started--grant model





Really interested on tax breaks


Questions:



What is the real value of DL




Sell stamp of approval



Need to package differently for the public sector. Did not get a thing from




the public sector.



Is there a logical next step?



Privacy issue. Not a problem. Intellectual property.



Can sell digital stuff from the Smithsonian, just because it is the SI.



SI support: 1/2 comes from endowment. 




All exhibits in the last 10 years came from came firm the private sector.



Make a business. Sell directly to the customer. Need initial capital!



Merlot model might work the best..

Day 3

MATHML (Paul Topping)

1. Demonstrate products

2. High points of mathml

1. Mathtype


Full feature version of Word eq editor


On version 5


Customizable menu bars


Formats equations as you type


Save expression


Key board shortcuts


Translates to mathml, tex, latex, amstex.



heaader in mathml allows to copy back to MT


Math on the web


Static


 
MT trying to solve the problem of static math



Solve the alignment problem



Math page. Fixes problems with word-->html




Converts to gif-equations or mathml




Equations on base line -- done in Java. Fixes style sheet.




Word document treated as the source.




Fixes some of the word spacing errors




Optimize for particular browser. 





Some unicode character not handled properly (&)





Those not supported changed to gif. Not scalable.




Word wants to be faithful to original document




Handles different resolutions. Creates 5 types of gifs





Dynamically chooses dpi





Prints nicely (300 dpi)




Zooms nicely. Uses java to find resolution




Small gifs. Defaults to 256 colors. Transparent gifs.


MathML part



Several types of mathml types




Webeq (java)




Techexplorer




Mathplayer



Looks same as gifs. Source is in mathml



Not a Netscape style plugin



No Netscape version of this now. Code not specific to Mathplayer



Header links mathml to Mathplayer



 



Reasonably fast


Dynamic



Trying to target dynamic math. 




Example: Step by step show. Presentation mode



Not doing calculations



Interaction with a CAS?




Could it have option to dll with author C++ code?


.Full Dhtml integration



Maple can produce some mathml



Need mathml in the browser.



viewer should be free. Authoring tool costs



Providing plug for IE and collaborating with Mozilla



Mozilla




Open source. Moving along




Mozilla is not Netscape. Little interest in mathml




People will need plugin for Netscape browser




No timeline. Most people do not accept MT help.



Webeq 3.0 on beta version




Started asw java applet for mathml




Java wars -->  iffy support




Will probably be replaced by Mozilla, math player



No relation to techexplorer.



IBM has own engine



Mathplayer almost as good as native support-- a C++ dll



Implementation is not really a technical issue but a commercial use



Microsoft listens to customers more than to MT. Market driven



Want mathml on browser, customers have to scream for it.



Tried to get MAA, SIAM etc to meet with Netscape.




Corporations much more influential




Create page saying this is what we want. 





Click and send mail to MS (:-)



Where does mathml stand with IEEE learning tech standard com?



IBM in favor of mathml. Make a standard.



SE34 in ISO. Standards would affect European community



Prometheus project. George Washington. Fusion Based Delivery System.



Webeq download is invisible. 



Mathplayer prompts for acceptance for content from MT. Free.



Should be such that it gets installed once.




MS a trusted source...



Webeq runs on Mac OS 7. No solution near for compatibility with Macs




10 equations--10 java applets



Should JOMA put different versions of the resource html pages?



For static math, the gif, pdf approach better.  No multiple java applets.



For dynamic math, not much thought given since tool not available.



 
Java basically the only choice.




SVG Scalable Vector Graphics.





XML vector graphics. Like PS (Adobe)





Fading graphics, etc. 





Display mathml?




OCR people do  not care



Electronic books




PC in small tablet. OEV standards




Did not care about math. Could add value, but...



 Tremendous resistance to review dynamic book in DG


Authoring tools for dynamic math



Mathtype to generate static math then use java.



No real substitute for programming



Could it be reduced to some simple expressions?



Can only go so far




Could it get to a level of a HS teacher




Could be done with Mathematica, Maple, Mathcad




Need Visual drag and drop tools for invisible programming.




 
Need tools for colors, layout design.





Do not get too obsessed with appearance





Appearance is a pedagogical issue






 but the way publishers see it.




Lots of solutions. Mathematica, etc. 





Too many solutions





Most come with a price tag





Should be friendly to the user




Server vs. client side is interesting


Wrote paper with math on the web


Solution viable with XML, HTML, JavaScript.



Problems with legacy machines in schools



Set standards for machines. Helps schools to justify budget requests



Possible problems with Internet speed in schools


STD



Hardware



 
128 mb ram



 
color monitor



 
xga, 24 bit color




>400 Mhz



Software




IE vs. Netscape problem.




Incompatible plug ins




To author. 
in mathml or convertible to mathml



Network speed STD in schools connections




File size a standard field in metadata.




CCP gives choice of animatiom speed. Movie trails




More difficult to get authors to produce different version.





eg. Author submits paper on oysters.


Other issues



How to handle math with text support for other languages



Metadata




JOMA article on HTML for differential equation.




tag variable as wild cards to map to appropriate solvers from 
                                    mathml




Equivalence chart to match equations with same expression





but different names. eg. Logistic equation




Have engine that author could use to find elements of the ~ class 
                                    that apply





Hard to get authors to do this





Reasonable to ask for key words attached to whole 
                                                document.




  Has not been addressed at all by SMETE




Business model



Viewer free, authoring tool cost money



Adds. Do not make money



No problem with NSF on going commercial



Advertise tools used to create the items rather than general commercials



Underestimating the cost of production.



Establish a value for DL product


MT support of mathml might extend to e-mail


PDF moving towards metatadata. Can we get them to support mathml?


http://www.mathtype.com  Math design

Summary:


Create web site.



Includes all documents sent to Lang



Includes urls submitted



Suggested names of other people whom it would have been good to invite. 


Metadata group



Taxonomy proposal




After 1 iteration get to a final version



Lee's notes on IEEE metadata




make document hypertext



MATHDL metadata scheme should be reviewed by same linear process




Use same order


Reviews Group




Brandon will write short description


Next meeting July 18,19 in Utah. (Kaleidoscope)


Ask for supplemental funds from NSF for continued cooperation.



Do this fiscal year


Meet next fall. 



ICTCM Baltimore. November



NSDL PI's meeting

