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Digital Library for Earth System Education

F. Niepold,

NOAA, Climate Program Office 1) Fully analytic rubrics (e.g. CRS) may be burdensome for reviews to use because they are

Creating premier digital collections for specific scientific topics is a challenge. The issue is M. McCaffre time-consuming and difficult to fill out. More holistic rubrics than the CCC scorecard can be
iImportant because teachers are increasingly supplementing traditional classroom materials such . _ Y, used but the results may produce a less transferable and reliable assessment system.

as textbooks with information, lesson plans and activities from the World Wide Web. Unlike texts CIRES, University of Colorado | - |

and other edited materials, resources found on the web may not go through rigorous editing 2) Getting teachers and scientists together to search and rate resources Is a good model
procedures. Moreover, the sheer number of available sites makes it time consuming and often C||mate Change Collection & | #"’ = because they are a captive (and compensated) audience.
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frustrating for teachers to find scientifically accurate materials that are usable in a classroom. ._ - __h_E,ﬁ'h;,"g,;atéﬂcﬁang‘fg"g;‘;:a‘;ﬂ Varia g s w/ f‘_
-d. h

4w Reviewed by Climate Experts and Science TeaCHErsrs 3) Scientific accuracy is the most important criterion for judging resources.In the future, at

~ The DLESE Climate Change project , funded through NSF grant EAR-0435645, brought together : least two scientists should be involved in the review teams.
* three middle school teachers, an atmospheric scientist and a cognitive scientist to create a tool for http/ /serc.carleton.edu/ Chmatechange/

evaluating and selecting digital resources. The team members then applied this tool (called a — 4) The searching and rating functions should be separated

rubric and nicknamed “scorecard” by review team) to select materials. Steps in Developing the Climate Change Collection 5) High standards should be set from the outset.

Overview

The DLESE Climate Change project found that evaluating resources with this tool involved a time 1) Recruit the interdisciplinary review team (Climate scientist, teachers, learning o :
commitment incommensurate with the goals of the project. A simplified rubric allowed reviewers to researcher, evaluator) Filling The Climate Knowledge Gap
cover more material and resulted in a collection that embodied high quality and usable resources. =

v 2) Review prior collection efforts, including scope statements and rubrics 1) Initiate a comprehensive review of all new products not represented in the Climate -
Issues raised by this selection model include the transferability of the rubric to other reviewers and 3) Develop scope statement and rubric (scorecard); test and fine tune scorecard Change Collection using the revised collection process. |
~ the role of differential expertise in the review process. Simplifying the rubric involves a trade-off. 4) Develop framework of key concepts relating to climate change and variabilit 2) Align the Climate Change Collection with National Standards and Project 2061 -
"~ An easier to use rubric allows community members with limited time to review a greater number of P y P J J y Benchmarks for Science Literacy
resources. However, simplified rubrics provide only limited information about the exact basis of 5) Identify and review high quality resources relating to climate change " Misconceptions & General Information -

quality judgments to others wishing to participate in the review process independently. The basis . . . | | | * Timescales of Weather and Climate, Climate Variability, Greenhouse Effect, Energy Balance, &
6) Review reviews with team and agree on what to include in collection Abrupt Climate Change

for making judgments about what is, and is not a good resource, while shared among the team . «  Carbon & Carbon Calculator
members through discussions during meetings, may not be evident to those outside of the team. 7) Compile reviews in summary and link to Climate Change Collection homepage (in = Regional Impacts, Social Impacts, Health & Policy

progress) - 3) Expand the Climate Change Collection process to the Climate Literacy efforts currently
Differential expertise and experience was also an issue because of the importance of assuring that underway by NOAA’s Climate Program Office and National Standards and Project 2061

resources are scientifically accurate and usable in the classroom. While many resources fit both of | Benchmarks for Science Literacy’s Weather and Climate Next Generation of Curriculum
these important criteria, the climate scientist on the project performed double duty reviewing each and Assessment Material.

resource for accuracy.

- 8) Publicize and Market Climate Change Collection
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7*70_” Firefox File Edit View Go Bookmarks TOPJS Win(iow Help Scientist at NCAR » i S Getting Started Latest Headlines
e 06 = " Activity 13 Teacher Guide: What Factors Impact a Greenhmﬁ:se ) SWIKI USED TO COORDINATE REVI EWS Climate Change Collection Cllmate Change CO"eCtlon :

\I_x v =7 p) 4% http:/ /www.ucar.edu/learn/1_3_2_13t.htm v Gl 1 ”_] Pa . - — ) ] v : == A Library of Digital Resources about
e el ey 0 388 http: //cybele.colorado.edu:8080 /ClimateChange/1 ¥ ICl+ Name of Resource: What Factors Impact a Greenhouse? Sponsoring Organization: UCAR : » Global Climate Change & Climate Variabilifjiage= aes
Getting Started  Latest Headlines : S URL: htip://www.ucar.edu/learn/l 3 2 13t.hun Climate Change Theme: Greenhouse Effect : * Reviewed by Climate Experts and SciefiCt :

Getting Started Latest Headlines B Overall Recommendation: Yes with some reservations

0]

PR o g : G Average Review Ratings (Poor to Excellent, 1-5 scale): i
s e watiacheat - esources that will be included in collection Browse Top Resources
1 e e L A", e 8 8 4 e S .
25 reenhouse NSRS e AR et I s il . - Description: This activity has students use a model to m\uu&dlc factors in greenhouse heating and coolir  peg =- 3 1. Natural Climate System
+F D B B 7 | Misconceptions Forests, grasslands, ocean surfaces, ice caps, deserts, and cities all absorb, reflect, and radiate radiation dif " ik il 1 SRS EHEf
A% ffect" ‘Standards Alternative Learner: o et . | ‘ | ) | | CLIMATE CHANGE COLLECTION SCORECARD  fyuciors affecting the heat-trapping ability of a greenhouse, explain the factors important in the atmosphere xan:e[; S ' gy.
— 7 7 To Student Guide Children's Misconceptions about Weather: A Review of the Literature (BM): CCCRubric-JG14 pdf / e temperature. il o 1. Short time scales (solar and Earth weather)

Back to Activities List Teacher Guide Click on a Component Above NARST-Misconceptions Kirsten.doc / Carrie#30.doc 3 Reviewer: Carrie Morril 2. Annual Cycle (tilt of Earth on Axis and seasons)

Name of resource: What factors impact a greenhouse? y 5 s a n
Sponsoring Organization: UCAR g Intended use: Non-computer activity Intended audience: Educator and Learner 3. Long time scales including orbital cycles

Sites covering many topic areas WL R Ay 2.2 1o ; :
What Factors Impact a Greenhouse? - g'é;gﬁgz%aﬂ;THlﬁAs,}Eﬁe o Summary of Reviews . Energy Balance (including albedo)

. . y . . Y y . FOUND THROUGH DLESE? Y |/ . — b F i i
NOAA Paleo Perspective on Global Warming (BM):Paleo Perspective on Global Warming.doc / Reviewer: Robert Croit w7 - Greenhouse Effect (Basic physics involved)

Modified with permission from Global Climates = Past, Fresent, and Futurs, S. Henderson, -S. Holtman, and L. Mortensen (Eds,). PaleoPerspective Kirsten.doc / Carrie#32.doc 3 RECOMMENDATION | YES. ESmiESsrermreonmr | NO Comments: Question accuracy of all material. Explanations are too simplistic and need mogf informatior . Abrupt Climate Change

% ; ; ; STARS 12 3 4 5(LAME TOST, mca i . 25
gléA4f;e:'p 502” Y0, ERODC0IV AR 120, U yharaniivalal Frolecion hgenvy. D0)e Ot Resedpliand Prvembment: Wesimgion, e UN Vital Climate Graphics (BM): CCCRubric-JG4.pdf / Carrie#14.doc CAT 2 NARRATIVE Provides mostly-ac formation about the greenhouse effect and a hands-on activiy 3% a "significant fraction”? Good activity that attempts to teach an important concept. Hgffever, it is not 5

. BB( Planet Under Pressure (BM, AI): CCCRubric-JGS5. pdf / Carrie#15.doc CAT 2 L L g~ "".“’-"”—‘-b Uradcaonal fwug sad caulianan Aesded bprcsem e fiines aday; ldssru usual[y do not have that kind of space for set up and/or not enggbh electrical outl

concepts in a scientificall
- » Kog<and Science Museum Global Warming Exhibit (BM, AI) CAT: CCCRubric-JG6.pdf / CCCRubric TR 0o
Background w Kirsten.doc / Carrie#33.doc 3 - ~~ W \ tria 1. Causes

¢ Education Materials from Union of Concemned Scientists: CCCRubric GWMreview TX_pigMOMPUTER ACTIVITY evieget- Lamic Mol YOUony 5w use off _ o 1. Burning fossil (buried solar) energy (70%)
The earth's atmospheric "greenhouse effect" is much more complex than the simple greenhouse experiment describ UCATOR, LEARNER OR BOTH (CRCLE) . ents: Provides mostly-accurate information about the greenhouse effccigiid a hands-on activity ab 2. Land cover changes (30%)

. Carbon Cycle

2. Human Impacts (Anthropogenic Forcing)

Activity 12. While the earth's temperature is dependent upon the greenhouse-like action of the atmosphere, the amountor BEGINNER OR ADVANCED OR S0TH (CRELE) ceded to present concepts in a scientifically-accurate way. Learning goals ojghe exercise are misleading:
heating and cooling are strongly influenced by several factors. BUGS & TECHNICAL DIFFICULTIES (PROBLEMAT/C TO ROBUST) concentrations of greenhouse gases do that. There can be feedbacks betweggthe greenhouse effect and alb 2. Potential Impacts
1234

COMMENTS: Everything works fine. goals of the exercise should be based around these points. 1. Temperature
The type of surface that sunlight first encounters is the most important factor. Forests, grasslands, ocean surfaces, ice caps, . . : i SRR Read entire review: cccldb. pdi 5

1A) Difference between weather and climate FACTUAL ERRORS/OMISSIONS (NATIONAL ENQUIRER TO NATIONAL GECGRAPH . Sea Levels

deserts, and cities all absorb, reflect, and radiate radiation differently. Sunlight falling on a white glacier surface strongly reflects . fae e . 2 T oA =L 1234 v v

back into space, resulting in minimal heating of the surface and lower atmosphere. Sunlight falling on a dark desert soil is Differences between Climate and Weather, UCAR (AI): Carrie#7 doc / CCCRubricEDS .dggs® T T s o e et e T s g e, Reviewer: Kirsten Buicher Wik 3. Vegetation

strongly absorbed, on the other hand, and contributes to significant heating of the surface and lower atmosphere. Cloud cover : I ""30 a0 Can teelfinfluence the eani's radlatelggffie. The leaming goais of e exercse Comments: Easy to follow discussion of the greenhouse effectgl he few visual aids presented are used ra 4. Possible Benefits

T i e lB? ?iun i Fner%‘Eamhnd Earﬁ . Eé]aenhrg‘ BalanlCe ] bital cycl Ibed PEDAGOGICAL INFORMATION site talks about global warming melting snow and ice cover-fOtentially exposing dark surfaces which col 5. Others and unknowns 8

the amount of radiation energy emitted into space. IGHCGY SOt an ] WOANICL S :nnua Cycie, oroital cycies, albedo i —_ R Eitériu ONLY currently a matter of serious scientific study and debate. the site does not discuss what factors are cor T —
Albedo experiment, UCAR (AI): Carrie#5.doc / CCCRubric AlbedoRev Kg#ien / CCCRubricED6.doc / The site would be improved by more in-depth analysis ojghese issues. Seems to be a bit of a disconnect b ' g SIE

Scientists use the term albedo to define the percentage of solar energy reflected back by a surface. Understanding local, Factors that Impact a Greenhouse.doc 4 _iareRALS ST 2 o AN s ¥ v xxr P < N : e T .
; i =, . : v ] simplicity of the activity. | wonder if students will be g#fslead by the simplicity of the exercise-- they may 4. Policy ‘
reglonal, nd gIObE?I albedo effects is critical to predicting global climate change. The following are some of the faclors that 3 e MODIS albedo image, NASA (B\"I) Carrie#8 .doc / Modis.doc A SCORECA RD RU B R I C USED complex phenomenon. Activity 1s well-presented. Mgfrials list and instructions appeartobeclearandecon |, 4 Flimata Chanaee c,,;,,,,,.,,,..,,umm,.,m,,é,

influence the earth's albedo. : o Atmospheric Processes - Radiation, UCAR (AI): Carrie#9.d Atmospheric Processes - Radiation.doc? than just memory) through transfer of knowledge fnew situations. 4y

e Ocean Surface Topography from Space, NASA Oceanc vy (AI): CCCRubric OceanSurfTop Kirsten.doc 2 Read entire review: ccclde.pdf A

/ CCCRubricED18.doc / 2 | BY REVIEWERS _ I
ECMNENTS: Wk muck s Rsyahg et s S UMMARY REVIEW COMPILED | i e " F
1C) Greenhouse Effect Comments ity, but most classes are approx. 45 minutes long. | would want to test the process to see if the lamg

includes the basic physics involved Y]?:IEAPPEAL o available would be able to evenly heat the 6 bottles at one time. | also would want to be sure all the materials were at room temperature to start with, especially if students are putt

e What is a greenhouse?, UCAR (AI): Carrie#4 .doc / CCCRubric-JG3 .pdf / Kirsten Rev2.doc / CCC T S e L T Y, RPN SOy items in the bottles as part of their lab. The paint job would also need to be very even for the bottles in order to compare results.
RubricED1 .doc /GreenEffect-UCAR RC.doc 5 TEACHING TIPS Read entire review: cccldd.pdf
o Bad Greenhouse (BM): Carrie#2.doc / CCCRubric-JG 1 .pdf / Kirsten BadGreenhouse.doc 3 RECOMMENDATION:  Correct statements about albedo influencing the heat-trapping abillty of a greenhouse.
) e Greenhouse effect in a jar (Al): CCCRubric-JG2 pdf / Carrie#19.doc / Greenhouse effect in a Jar.doc3
noaa.gOV Or e Carbon Dioxide: The Heat is On from TEA (AI) CO2HeatlsOn-TEA RC .doc / Carrie#20.doc /
TheHeatlsOnRev Kirsten.doc 3
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