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The STEM Exchange: 
A Dissemination and Broader Impacts Initiative developed in cooperation with the 
White House Office of Science and Technology Policy

Broad Goals 

• Enhancing the diffusion and access of NSDL resources to 
educational practitioner communities

• Aligning NSDL Resources to new Common Core standards

• Tapping practitioner knowledge and craft to add valuable 
context around cyberlearning resources

• Enhancing understanding about the adoption and impact of 
cyberlearning resources

• Developing models that will be of value to other federal 
agencies and other resource providers

• Embodying open source, open access, open resource 
practices 
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Educational Impact: We are missing most of the picture…
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Paradata

New 
Information 
Profile Around 
STEM Resources 

focused, not on describing 
the resource itself, but on 
facilitating the diffusion
of the resource into 
educational practice and 
explicating diffusion 
patterns as the resource is 
annotated, reviewed, 
downloaded, embedded, 
shared, accreted, 
modified,
and updated.
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Stakeholder Engagement
Organizations participating in early discussions at varying levels include:

Advance Distributed Learning (DOD)

BetterLesson

Beyond Textbooks / Vail, AZ Unified 
School District

California Dept of Ed / Brokers of 
Expertise / CTEonline

Concord Consortium

Corporation for Public Broadcasting

Curriki

Discovery Education

Elluminate

ePals

FCC

George Lucas Educational Foundation

Georgia Department of Education

The Library of Congress

Microsoft Education

ISKME/ OERCommons

National Council of Teachers of 
Mathematics

National Geographic Society

National Science Teachers Association

NYSci

Florida State University

PBS

Project Tomorrow

The Smithsonian

Southern Regional Education Board

NSDL Pathways – will contribute content, 
pilot testing, and data analysis at 
levels dependent on funding, 
including: comPADRE, CLEAN, ChemEd
DL, MatDL, MSP2, SMILE, and 



NSDL Projects Engagement
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NSDL STEM Exchange
Technical Overview



Getting Items into NSDL

• Ingest Services

– OAI-PMH – Open Archives Initiative Protocol for 
Metadata Harvesting

– Web Feeds, RSS ingest

• Tools

– NCS – Out-of-the box tool for managing metadata 
collections in the NSDL

– jOAI – Tool that enables existing systems and 
databases to provide metadata and paradata via 
OAI-PMH 



NSDL Technical Platform

NSDL.org
Library search and browse UI

Key

Ingest tools and services

Repository services and APIs

Views and learning applications

Ingests metadata, 

annotations, and 

paradata into NSDL

Search
REST API (DDS)

Learning Apps
Science Literacy Maps, CCS, etc.

Combines resource metadata, 

annotations, and paradata
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STEM Exchange

Intel Learning Centre

Search
REST API

BOE / CTE Online

Combines resource metadata, 
annotations, and paradata

OAI-PMH
Data provider

Resource Profile Page

at NSDL
Partner 1,n

Perform resource-centric  search; retrieve metadata, 
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OAI-PMH
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Partners share paradata 
back via OAI-PMH



NSDL Handle Service

• Unique ID assigned to each object in the 
repository:

– Resource

– Resource metadata

– Paradata

– Annotation

– Collection Metadata

• Handles are assigned on ingest

• APIs allow look-up by handle or partner ID



Search Service

• Search API – The Digital Discovery System (DDS) 

– Search over NSDL resources, annotations, and paradata

– Embed resources and search directly into web sites and 
learning applications

– Customize views for specific audiences and contexts

– Integrate with JavaScript on the client side or a host of 
technologies and frameworks on the server side like Drupal

– Examples in use:

– NSDL.org; Curriculum Customization Service; Middle School Portal 
2 Pathway; SMILE Pathway; DLESE Pathway; STEM exchange; NSDL 
Science Literacy Maps; DLESE Earth Science Literacy Maps; NCAR 
Library;  Intel Educator Centre; NASA portals, others…



Search service client examples…



Resource-Centric Search

• REST Search Service

– Request made with http

– Response returns XML or JSON

• Each search result represents a single resource

• Each result returns:

– Resource metadata from each partner collection that 
describes the resource

– Paradata from each partner that describes the resource

– Annotations from each partner that provides annotations

– Collection metadata that describes each of the above 
sources



Resource-Centric Search Result: Model

Educational

Resource
The Capacity of the Planets

http://www.pbs.org/teachers/mathline/con

cepts/space2/activity3.shtm
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Annotation
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Annotation
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Annotation
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Customization Service
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Comm Paradata  XML (comm_para)  (proposed)

Comm Annotation XML (comm_anno)

NSDL DC XML (nsdl_dc)



XML Samples



Resource Profile Page



NSDL Import/Resource Usage Statistics Screen Captures
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NSDL Import/Resource Usage Statistics Screen Captures
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NSDL Import/Resource Usage Statistics Screen Captures
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NSDL Import/Resource Usage Statistics Screen Captures

Center for the Advancement of Digital Resources in Education (CADRE)/Butte County Office of Education 5



www.icpalms.org

 A new NSDL Pathway project 

 To create a portal for standards-based instruction
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 Standards information system 
provides all information 
related to the curriculum 
standards and serves as the 
core of the entire system

 Course information system 
provides all the course 
information related to all the 
courses taught in PreK-12 
including the aligned 
benchmarks

 Resource information system 
provides standards-based 
tools to create resources, 
review resources, and share 
resources. As of today, 700+ 
reviewed and approved 
resources are included in this 
collection

www.cpalms.org



Official website for Florida’s Next 
Generation Sunshine State 
Standards (NGSSS)

(Common Core coming soon)

 Benchmark-specific information

 Related  Aligned Resources

 Related Courses

 Related Access Points when 

applicable

 FCAT specifications and example 

items when applicable

 Remarks/Examples



 Course-specific 

information

 Related Benchmarks 

 Related Access Points 

 Related Certifications

Official website for Florida’s 

Course Directory



 Delivers vetted math and science resources related to benchmarks, access points, 

and big ideas

 Statewide collaborative effort

 2000+ contributed; 700+ reviewed and approved

 Provide standards-based resource authoring tools to create and share resources



Teachers, 

Districts, 

Public 

Submit 

Resources

User does not 

have to share 

what they 

create & can 
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it privately

User 
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to Share 
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Review 
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Resource 

Approved 

and 

Accessible 
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meet review 
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sent to 

submitter

 All resources are reviewed by at least an expert teacher and a 

subject matter expert

 Provides professional development through tools, review & 

feedback, and access to reviewed resources

 Enables and encourages collaboration and sharing
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Use of Paradata
Display paradata on resource selection or preview pages

Prioritize the review of highly favorited resources, highly rated 
resources or a combination of both through the review process

Report the impact of a resource back to the author of that 
resource

Contribution of Paradata
Feedback on resources after the teacher uses the resource in 
the classroom

Resource feedback based on classroom profile

Contribute other paradata information: views, embedded, 
downloaded, watched, etc…
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