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/ PURPOSE \ / \

TABLE 1: Selected NGSS Standards Related to Climate Change - = '. =

/ PARTICIPANT INFORMATION\

Across the country, states are In the process of considering the MS-ESS2-2 Construct an explanation based on evidence for how geoscience R,
adoption of the Next Generation Science Standards (NGSS). processes have changed Earth’s surface at varying time and spatial scales. The summer 2015 GLOBE Workshop was held at Fort Hays State
Kansas was the third state to adopt the NGSS as Its state science University. Twelve teachers from Kansas attended the workshop.
standards. The_se standard_s reflect mor_e than twe_nty years of MS-ESS2-4 Develop a model to describe the cycling of water through Earth’s Statistics related to the participants.
research on science teaching and learning regarding what and how systems driven by energy from the sun and forces of gravity

we should be teaching science in the classroom. A major shift is the

focus on th_e ability to de_mongtrate understanding of suenc_:e MS-ESS3-5 Ask questions to clarify evidence of the factors that have caused
content, science and engineering processes, and cross-cutting the rise in global temperatures over the past century
concepts through performance expectations. Critical to this process MS-ESS2-6 Develop and use a model to describe how unequal heating and

Is the development O_f the pec_lagogical content knOW_Iedge of rotation of the Earth cause patters of atmospheric and oceanic circulation
teachers to teach topics on climate change. Pedagogical content that determine regional climates.

knowledge (PCK) is the practical knowledge of how to teach a
specific discipline — the knowledge of processes, effective

Teacher Statistics
Gender: Female (6), Male (6)
Area: Urban (4), Suburban (1), Rural (7)
Number of Schools Served: 16
Number of School Districts Served: 11

HS-LS2-6 Evaluate claims, evidence, and reasoning that the complex
interactions in ecosystems maintain relatively consistent numbers and types

strategies, student knowledge and misconceptions; it is the of organism in stable conditions, but changing conditions may result in a new Science teachers collecting data
blending of core content knowledge with effective pedagogy for ecosystem. J | SU M M ARY
teaching that content. —_—
_ _ HS-ESS2-2 Analyze geoscience data to make the claim that one change to
Climate change as a classroom topic has not been a central part Earth’s surface can create feedbacks that cause changes to other Earth SAM P LE I M P I-E M E NTATI O N P LAN _
of the PCK of teachers. Coupled with the need to provide systems. One of the measures of the impact of the week-long
lngtructl_on on climate Chan_ge B a significant shift in the V\_/ay HS-ESS2-4 Use a model to describe how variations in the flow of energy into Month Becr?:::grsks CurrentA ZS[i?/?ti/h Lesson | Protocol /Lizi:ﬁ]ﬁ]éofciivity 35 3 workshop v_vas (0 deterr.nme 'S Impact on teaf:hers
science Is to be taught to align with the NGSS. The changing and out of Earth’s systems result in changes in climate. Standards. ' et understanding of the science related to the climate change. To
err_lpha3|_s IS best illustrated by a sampling of the stand_ards In earth e g e o S Norms, Goals - actassess r:hls théf:ceact:rgrs toofla pre;, pos}; eﬁamz%s(;r;g t,h:
science in the NGSS. Note that Table 1 does not provide a models to make an evidence-based forecast of the current rate of global or ruy | orthasasystem, | Classes are diided into )30 30 plot and Weather reenhouse Effect Concept Inventory (Keller, 2007). A one-
Complete IIStmg of the standard; It Only prOVIdeS the performance regional climate change and associated future impacts to Earth’s systems. ; atmospheric fnea:u;ement, entger the temperapture (air)surf;lce), tailed matched palr -est W3:S used for the anaIySIS of the
expectations. Ty P—— P interactions data on clipboards, GLOBE |daily precipitation, relative average SCOre, there was a SlgnlflCant galn (p<00001)
) ) ) . - - Se a computationai representation to Hiustrate tne reiationsnips d cl L P h idity, cloud . . . - -
_Examlnatlon of the§e standards illustrates the shift to students among Earth systems and how those relationships are being modified due to MS-ESS1-1 ?)r;ggiasgsmc;igj:e:r?ents, ey, couds ”}C![Iﬁatm.g the par;mp_ag_t > hald. 4 btetter: undersginqu[ of some
belng able to show their knowledge, reason from data, conduct human activity. MS-ESS2-6 relate to seasons/tilt of Earth as a system: Modeling O_ _e_SCIGnce undergiraing climate change. greater
analysis, and collect data to support their knowledge claims with MS-PS — 1-6 axis the reasons for Seasonal significance was the development by the teachers of
- ! . . MS-PS-4-2 Change : : :
evidence. Students themselves create understanding using data. In ACTIVITIES AND PROTOCOLS Implementation plans to incorporate GLOBE protocols and
. . .- Cloud percentages activit data for teaching the NGSS earth and space science standards
order to achieve the dual vision of empowered citizens and p g y _ _
teachers who have the PCK to teach in a manner consistent with NGSS - high school standards, 3D Learning, using data for performance NPy as shown In_the Sf_imp!e Implementation Plan. Future_work |
climate change education and the NGSS there is a need to provide expectations Soil temperature related to this project involves a follow-up workshop in April
pl’OfESSiOﬂ&' development that can lead to teachers who can teach GLOBE Protocols ﬁ/lug to Otngoini - Data collection at Station | Data collection at Station. 2016 and survgy on use of the WOFkShOp material in the
in a manner that engages students in doing science. Defining a Site and shelter location, GPS Protocol Y |collection e
- - Atmosphere Protocols Aug MS-ESS1-1 Earth as a system: Seasonal
The GLOBE program (www.globe.gov) prowde_s materials, . What are the objectives for Atmosphere training? S o Yo R E F E R E N C ES
methods, data, and protocols that teachers can readily adopt and g Sep Earth as a system: Green-down — fall plants -
adapt to meet the NGSS vision of student learning and address the » What can data tell you about seasonal cycless biosphere
' : :  What are GLOBE’s Basic Atmospheric Protocols? Dec ESS1-1 Winter — bud-burst project _ _ _
need for a more informed populace on climate change. The project I — PSs3-3 activity to prep for greenup **This work is partially supported through subgrant
described In t_hls poster targetgd underserved and underrepresented Cloud Type Feb/Mar E?rtrt] as adsystemlz épricrj\g— budbutrst, greenup FHSU#NSF0074156 from the Kansas NSF EPSCoR program
* ants and anima eed germination - . . .
rural schools in Kansas. The intent of the workshop was to . " . isteheiub ° administered by University of Kansas Center for Research grant
teach tent knowled limat d » Maximum and Minimum air temperature TSP s
Increase teacher content knowledge on climate change, provide sunlight, Soil temperature number EPS-0903806.
training on GLOBE protocols that align with the NGSS, and « Errors moisture, temp
develop an implementation plan for the NGSS with GLOBE for » Precipitation Data oy rements by _ _
AY 2015-16, . Relative Humidity R Peco e Keller, J. (20_07). Developmfant of a concept inventory addressing
-L:._: __| /8 . How can data be entered into the GLOBE data archive? MS-LS-1-5 students’ beliefs and reasoning d'_fﬁCU't'es regard_lng the_
- i Advanced Atmosphere Measures MS5-L>-1-6 d greenhouse effect._[PhD dissertation] Proquest Dlssertatlo_ns ar)d
. Surface Temperature S i oo arery  btder Theses 2006. Section 0009, Part 0606 446 pages; The University
. Sun Photometer MS- ESS1-1 of Arizona; 2006. Publication Number: AAT 3237466. Source:
May MS-ETS1- 1-4 Design an atmospheric system DAI-B 67/10, Apr 2007.
PhenOIOgy that will let in energy and ) P ) )
e \What is a season? create a greenhouse effect. NatIOna| ResearCh COUﬂCI| (2012) A Framework fOr K'12 SClenCe
» What do temperature and precipitation data reveal about seasonal patterns? 'S‘::;Z ;:\eztgaa;:;‘:stsi?'ftem to Education: Practices, Crosscutting Concepts, and Core Ideas.
- How can seasons be monitored? certain (given) percentage of Committee on a Conceptual Framework for New K-12 Science
Land Cover light to accomplish a Education Standards. Board on Science Education, Division of
: i {0 goal/simulate cooling from Behavioral and Social Sciences and Education. Washington, DC:
What are the objectives for Land Cover training® cloud cover
» What types of land cover have you observed? i.e. enough energy for seedling The National Academies Press.
» How do we classify land cover in the field? ij;rg‘;fjttl'ggxa'ttre‘f‘l‘rfa dich NGSS Lead States, 2013. The Next Generation Science Standards:
« How are Land Cover data collected? Or.... provide enough sunlight For States, By States. Washington, DC: The National Academies
Globe Investigations — Data Visualization for plant growth, but the Press.
shield protects an animal from
Development of a GLOBE Implementation Plan with the Next overheating.
P P

Generation Science Standards
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