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Why online collections? 

  Access to most recent science (fast changing fields) 
  Incorporating real data 
  Quick turn around  
  Easy search  
  Different resource types to augment instruction 



CLEAN Collection 

  Educational resources for grades 6-16 on climate, 
climate change and energy topics (583 as of 
9/14/13) 

  Resources scientifically/pedagogically peer- 
reviewed 

  Annotations reflect reviewer comments 

  Alignments 
 Climate Literacy Principles / Energy Literacy Principles 
 National Science Education Standards 
 AAAS Project 2061Benchmarks for Science Literacy 
 Quantitative Skills / Regional focus 
  TBD:  NGSS DCI, practices, cross-cutting concepts 



  NSF- Climate Change Education Program  

  NOAA Core Funding, syndicated at 
climate.gov 

  Long Term Ecological Research sites 

  Dept of Energy 

Climate Literacy & Energy Awareness          
Network (CLEAN) collection 



Your charge as I understand it 

  Inventory existing materials sciences learning 
resources 

  Includes learning resources, professional 
development and camps 

  Resources held primarily through MRSEC 
  No community-based literacy framework 
  Identifying and tagging high-quality resources is a 

value. 

  What have I missed? 



What do educators tell you? 

  Alignment with standards 
  Perceived level of topic compared with student 

knowledge 
  Need for professional development 
  Student engagement and interest-high? 
  Access to resources 



Reported barriers to 
educators to teaching 
climate: 
 Lack of high-quality 
resources 

 Lack of professional 
development/personal 
knowledge 
 Controversy of topic 

 Alignment with 
Standards 

Inverness Research, 2012 
N=196 



New opportunities:  Next 
Generation Science Standards 



  Climate Literacy: Essential Principles 
of Climate Science 

  Energy Literacy: Essential Principles 
of Energy Education 



Web tour 

  Browse resources 
  Refine results 
  Annotation 

 Scientific 
 Pedagogical 
 Ease of use 
 Teaching Tips 
 Expert science 

  Jump to Activity 







Reviewing online educational resources 

  Online resources historically not subject to rigorous, 
formal, valid review 

  Additional considerations in review (e.g. multi-media 
elements, navigation, data access) 

  Additional dimensions (interactive learning, data 
manipulation etc.)  

> Reviewers need wider methodological expertise than 
journal article reviewers 



Existing educational review models 

  Review models 
  Peer-review (Merlot, NASA product review, CLEAN) 

  Editorial Board Review (NSDL-Pathways) 

 Community review system (DLESE) 
 User review (Merlot) 

  Issues 
 Time-consuming 
 Commitment by developer 
 Scaling to large collection 
 Many experts needed 



Addresses at least one of Climate or Energy Literacy Principles 
  Solid, current science 
  Original data cited, and from a quality source 

  Appropriate to target age group 
  Requires students to do independent/inquiry thinking, not just follow a 
recipe 
  Accommodates diverse learners (learning styles, language issues, cultural 
diversity) 
  Engaging in subject and approach 

  Stands on its own – doesn’t depend on related modules, lessons, etc. 
  Offers comprehensive guide to the resource for instructor (activities) 
  Uses software/tools/resources generally found in classroom or free to 
download 
  Digitally accessible resource 
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Collection Management 

  Review Team – collects, reviews materials 
  External Reviewers – recruiting and training for 

panel reviews (face-to-face, virtual) 
  Science Reviewers – individual matching of 

expertise 
  Cataloging Team – alignments, vocabulary, quality 

control 
  Technical Team – website support 
  Project Management Team  



Developing Review Criteria 

  Review criteria specific to resource type 

  Test reviews: good agreement for good resources,  
wide spread in answers for low quality resources 

  Informed by NSDL and SERC guidelines, Merlot 
criteria, DLESE, Climate Change collection scorecard 

  Review of e-learning materials requires additional 
considerations (multi-media elements, navigation 
etc.) 



  Triage (collection scope, resource type) 
  General Review  

 Scientific accuracy 
 Pedagogic effectiveness 
 Technical quality / Ease of use 
→	  6-12 questions for each category, overall rating in 

rubric format, comment box for annotations 
→	  Questions help consider all relevant aspects > lead to 

overall rating 
→	  No quantitative, only qualitative recommendation   

(low – medium – high priority) 



Review 5:  Panel review 

  Based on NSF-panel review system 
  Panel: educators, scientists (necessary range of 

expertise) 
  Teams of 4 review educational resource based on 

prior reviews, final decision about inclusion in 
collection 

  Comments of reviewers are compiled into 
annotation including teaching tips 

  Panels held face-to-face or virtually 



Review 6: Expert Science Review   

  External expert with PhD in relevant field reviews 
scientific quality and accuracy of resource 

  Use Customer Relations Management techniques to 
make expert review efficient 

  Challenges 
 Grade-level appropriate science 
 Recruiting scientists 

  Results:  August 2013 
 21 total 
 9 excellent/5 sound/4 needs clarification/3 fails 



Avenues into Collection 

  Online search by CLEAN reviewer 
  Targeted after gap analysis 
  Suggestion through public form 
  Submission by developer (iterative review, 

partners) 



Gap & Thin Spot Analysis 

  Defined collection scope (Literacy principles, 
vocabularies) allow gap analysis 

  Informs resource collector team as well as resource 
developers 











Partnering with CLEAN: Long Term 
Ecological Research (LTER) 



Different goals 

  LTER ($12K) 
 Goal:  LTER Community Collection, some CLEAN 

resources 
  Inputs:  Lots of resources, 21 through CLEAN camp, 12 

in CLEAN 
 Limits:  Resources not built for classroom, scope 

  Department of Energy ($38K) 
 Goal:  CLEAN resources 
  Inputs:  Hundreds of energy resources, DOE reviewers, 

energy literacy community 
 Outputs:  ~ 80-90 new CLEAN resources 



Next steps for MRSEC? 

  Scope statement 
  Pools of resources 
  Collaborative funding, like LTER? 
  Reviewers for camp 
  Contacts for iteration 



Questions? 



Contact 

  Susan Buhr Sullivan, susan.buhr@Colorado.edu, 
303-492-5657  

  Anne Gold, anne.u.gold@Colorado.edu  
  Tamara Ledley, tamara_ledley@terc.edu 
  Cathy Manduca, cmanduca@carleton.edu 



Summary 

  Collection supports educators (search options, 
alignments, annotations) 

  Rigorous and transparent review process  

  Ensures reliable and high-quality resources  

  Framework of Climate and Energy Literacy 
Principles allow for collection gap analysis 



CLEAN collection: www.cleanet.org 


