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Connecting the GLOBE Model for Student Scientific Research (MSSR)
to NGSS Practices of Science and Engineering

In order to develop an alignment between the GLOBE Program and NGSS it is essential to understand that
GLOBE is more than the sum of its individual protocols. Classroom implementation of GLOBE engages stu-
dents in the development of scientific investigations using GLOBE protocols to collect data and GLOBE ac-
tivities to develop scientific concepts important to making sense of the data. GLOBE Certified Teachers
receive professional development that includes how to follow a GLOBE protocol to collect accurate and
precise data and how to build a classroom investigation upon one or more protocols in order to engage
students in the GLOBE Model for Student Scientific Research. The Model is an essential part of GLOBE im-
plementation. Students who robotically complete protocols and collect data without asking their own
questions, evaluating the data in light of their own observations, and coming to their own conclusions
about what the data means are not fully engaged in GLOBE.

@ GLOBE Model for Student Scientific Research

I
. I
;oA g
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’ N
y \
\Ti
wpiboid 39075 3y Asa1inod abbwi|

Draft - For Discussion Purposes Oaly 7/17/08 V2.1

Protocols are not procedures. The instructions within each protocol explain step-by-step how to collect
one specific type of data. The Protocols also include background information about the scientific concepts
involved, a description of why scientists are interested in the data, sample data with examples of analysis,
and descriptions of how that protocol is related to others. However, GLOBE does not dictate what ques-
tions and problems teachers and students investigate using GLOBE Protocols, rather GLOBE provides the
protocols as common tools that all GLOBE schools may use and the GLOBE Model for Student Scientific Re-
search to assist teachers with using the protocols to engage students in questions and problems that fit
their curriculum goals and are of interest to their students and local communities.
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Connecting the GLOBE Program to the Next Generation Science Standards must take this aspect of
GLOBE into account. Because implementation of GLOBE relies upon doing more that following the
step-by-step data collection instructions within each protocol, making a connection between GLOBE and
NGSS must include consideration of how the NGSS practices fit within the GLOBE MSSR.

The diagrams on the following pages map how the NGSS Practices progressions for each grade level
(from NGSS Appendix F) fit into in the GLOBE Model for Student Scientific Research.

Further Considerations:

Not all teachers complete all parts of the MSSR model - these diagrams can be used to help teachers
identify which practices they are engaging students in regardless of how much of the model is im-
plemented in the classroom.

The diagrams outline how NGSS practices fit within the GLOBE MSSR model only. Individual GLOBE
Protocols and activities may engage students in practices not listed in the diagrams.

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 6



yoday

uonebnsaauy
Pnpuo)

yoaeasay M

D uby D Y. |
suoneloqe|jo) ISRUANS
suone1o.qe||o) 1934

suopjeloqejo) ydleasay 39019

uejd uonebnsaAur

A

suonsand

A

dojanag

YoJeasay asod

A\ 4

suoisnjpuo) pue
sbuipuly aseys

Y

PER /

suonsand yoieasay
MaN Aypuapr

Y

[2'1d] "uonebnsaaul ue Aq pasamsue aq
ued ey suonsanb Aypuap Jo/pue sy

[1°'1d] *(s)PHoMm paubisap 1o/pue
|ednjeu ayj IN0ge uonewoul
2Jow pulj 0} SUORRAISSGO

uo paseq suonsanb sy

uouawouayd
|eamieN aAI9sqO

T @21peid

Z-)1 sopedn .10j uoissaiboid adnoeid SSON
4o1e3say DIHIUBIDS JUSPNIS 10 [9PO weiboid 39019 YL

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



uonebnsaauy
Pnpuo)

A

ue|d uonyebisaAur
dojanag

A

Y

yoday
yoaeasay M

ol

J Y d

suonesoqe||o) ISRUAS

suonei04qe|jo) 132d

suopjeloqejo) ydleasay 39019

suonsand
Y21easay 3sod

A\ 4

suoisnjpuo) pue
sbuipuly aseys

Y

PER /

suonsand yoieasay
MaN Aypuapr

Y

uouawouayd
|eamieN aAI9sqO

Z-)1 sopedn .10j uoissaiboid adnoeid SSON
4o1e3say DIHIUBIDS JUSPNIS 10 [9PO weiboid 39019 YL

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



ejeq azAjeuy

A

[°€d] "suosuedwod axew 03 pasn aq ued
e} e1ep 109]/02 03 SYUSWINSEIW Jo/pue
(BIPSW WO 10 PUBRYISIY) SUONRAIISAO el

uonebnsaaux

[2°€d] "uonsanb e Jamsue 03 2uIPINS
10y SiSeq 3y} SB MBS 0} Iep 2INPoId 0] A[PARI0GE||0D UONRBISAAUI U JDNPUOD PUB UB|d

H [1°€d] (M 403) s192d yym uoneioge|od ul uonebisaul ue Npuod pue ueid ‘@uepinb E_\su

uejd uonebRsaAuL

Pnpuo)y

[£°€d] "uonsanb e Jjamsue ued Aem yIYM
3UIWLIR33P 03 UouswoUaYd e Bupnsesw Jo/pue
BuInIasqO JO SAem JuRIRYIP 3enjeA]

Moday

yoleasay M

suoisnpuo) pue

J i J
suopeI0qe||0) ISRUBIS

suonesoiqe||o) 439

suonesoqe||o) yo1eassy 39019

A

dojanag

[9°€d] "seouauadxa Joud
U0 paseq suopdIpaid el

suonsand
yo1easay 9sod

Y

Vv ¥V

suonsand Yoieasay
MaN Aynuapr

\ 4

uouswouayd

|ednjeN aA195G0

Z-) sepean 10} uoissaibo.id ad130eid SSON
Y21eas3Yy JLIIUBIOS JUSIPNIS 10} [9poly wesboid 39019 YL

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



A

[¥"#d] "(S3UBAS 3|geAISGO) PaLINII0 JeYM 0}
(saouauadxa Joud uo paseq) suoipipaid aledwo)

ejeq azAjeuy
3

[€'+d] "swajqoud aAj0s pue suonsanb oyRuBS
Jamsue 03 J9pIo ul (S)pjiom paubisep pue [einjeu
3y} ul sdiysuonejas Jo/pue suianed aqLsap
0} (BIPSW WO JO PUBLISIIY) SUORBAIDSGO S
[1°bd] *(seap1 pue ‘syybnouy
’SUONAIDSGO) UONRULIOJUI PI0IY

uonebisaAur

Pnpuo)

ue|d uonebnsanur

Y

Hodoy
yo1easay M

[2'pd] "suoneasasqo Jo sbunum Jo/pue
‘sbuime.p ‘sainpid aseys pue asn

D ublf D

‘suonesoqe|jo) IsRUANS

suopes04qej|oD J99d

‘suopneloqe||o) yd1easay 39019

[2'¥d] "suonensasqo jo sbunum o/pue
‘sbumesp ‘sainpid aleys pue asn

suonsand

A

Yo1easay asod

A\ 4

suoisnpuo) pue
sbuipuid aieys

¥ VY

suonsan ydJeasay
MmaN Aypuapr

RN

Y

uouawouayd
|eanjeN aA19sq0

Z-)1 sepeun 10y uoissaiboid adnoeld SSON
1242353y DPRUSIDS JUSPNIS 103 [9PO Weibold 390D YL

10

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



[£°5d] "sydedb ajduns Bbuisn exep ayy Aejdsip pue s323[qo Jualp
J0 sanquyie aAnejjuenb asedwod Jo/pue ‘ainsesw ‘aquasaq

[2°5d] *(s)pHom paubisap pue
|eanjeu ayy ul susened aqLDSep pue
Aynuapi 03 s;aquinu pue Bununod asn

Moday

ejeq azAjeuy

[25d] *(s)priom paubisap pue
|eameu ay ui susaned aqudsap pue
Ajnuapi 03 s1aquinu pue Bununod asn

uonebisaaur
Pnpuo)y

uejd uonebnsanur

Y

yoJeasay ajum

suoisnpuo) pue

0 uby o]
suonesoqe||0) ISRUIS
suopeloiqe||oD J93d

suoneloqe|jo) Yd1easay 39019

Y

sbuipuiy ateys

\ 4

suonsany yoseasay
MaN Ajuapr

A\ 4

A

A

— [1°5d] "e3ep @AE3RUEND “SA ARENEND 35N 0 UBYM PP —

suonsand
youeasay asod

uouswouayd
|ean3eN aA19SqO

[25d] *(s)priom paubisap pue
|eameu ay3 ul suseyed Sop pue
Ayuapi 03 s1aquinu pue bununod asn

G @o1peld

Z-)1 sopeun 103 uoissalboad ad1deld SSON

yd.1easay

UBIDS JUSPNIS J0J [9POIN WelBoid 3F0TO dYL

11

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



ejeq azAjeuy

yoday

A

[1°9d] *euaWOURYd [einjeu Joj JUNODe Paseq-aduapiAd e
3PN1SU0D 0} (BIPSW WO IO PUBYISIL) SUORRAIISGO el

uonebnsanux
Pnpuo)y

uejd uonebnsaauy
dojanag

A

yo1easay M

D 0 J
suoneioqe||o) ISUIVS
suonesoiqe||o) Jaad

suopneloqejjo) yd1easay 39019

suonsand

A\ 4

suoisnpuo) pue
sbuipuly aieys

A 4

suonsand yoJeasay
MaN Ayuapr

\ 4

A
Yo1easay 9s0d <

[1°9d] "euawouayd [eInjeu 104 JUN0IIL PAseq-SIUSPIAS Ue
1PNISUOD 03 (BIPAL WO IO PUBLSIY) SUORBAISSTO SXel

uouawouayd
|eanjeN aA195G0

9 {dnoeid
-1 sepedn 10y uoissaiboid ao1peld SSON
042959y JIIUBIOS JUBPNIS 10} [PPOW welboid 39019 YL

12

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



[2'£d] "10u Op 381 350U pue UBPIAS Paiayled
le 104 3unodde Jeyy suoneue|dxs UsaMIag ysINBURSIA

[9°£d] "wiep e yoddns oy
30UIPIAS YIM JuaINBIR Ue JoNASUOD

Moday

ejeq azAjeuy

\ 4

yoieasay M

suoIsnpuo) pue

D ubl o Y

SUOREI0GE||0D ISHUIS

suoneloiqej|0) Jaad

suoRe10qel|0) yd1eassy 39010

A2
[t £d] "suoneuejdxa umo s,auo ul
220pi3 pue SLOLIO L3NG USIMDUSId — *[1°£d] "e2uapiae Aq papioddns a.e jey syuswinbae Ayuapy —
—
——
[€°2d] 10u s dWos pue uonsanb dynUIPS
© 0] JURASJaI SI BIUBPIAG WS AYMm SzAjeuy
uonebiysaaur .
3npuo)y <

uejd uonebnsanur

A

dojanaq

suonsand
yoieasay asod

> sbuipuldq aieys

[5°£d] uawnb.e ayy Jo syulod ulew ayy
19921 0} J0/pue ‘83UBPIAS UO Paseq JuswRa.Besip 1o
Juawaalbe a3ed1pul 03 syuswnbae 0 AjpARde URlSI

\ 4

suoisand Yoleasay
MaN Ayuapr

Y

uouswoudyd

A

|eanjeN aA195qO

[ @1eld

-1 sopedn 10y uoissaiboad ad1peld SSON
101359y JY1IUSIDS JUIPMS 104 |3PO Wwelboid 39019 ByL

13

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



ejeq azAjeuy

[2"8d] "eap! buueauIbuB 10 dyn
e moy Buimoys weibelp e “6°9) sabew

s e poddns (Siom aulydew

ads Moy aquasaq

A

*[1°8d] *(s)pHom paubisep pue |einjeu

aU In0ge 32UBPIAG 10/pue Ul swiaed BujwIR}Rp
0} UOREULIOJUI [E91UYD) JO/PUE DYUIIDS UILIGO
0) eIpaW 3sn Jo/pue sxa) ajenidoidde-apelb peay

uonebnsaaur
Pnpuo)y

ueld uonebnsaaul

dojanag

»
>

yoday
Yo1easay a1IM

[°8d] "seap! ubisap Jo/pue ‘sadioeld ‘seapl dyRUSIS
Inoqe [1ie3ap apiroid Jey) ssaquinu Jo ‘bunum ‘sbuimesp
‘S|apOow BUISN SULI0 USTILM JO/PUE [B10 Ul SIBUI0 LIIM
SUONN|OS J0/pue SE3P! UBIS3P 0 UONEULIOJUI }EIIUNWIWOD)

- suoisnpuo) pue

L D ubt

D

suoneioqe||od ISHUBIS

suonesoiqe||0D Ja3d

suoneloqejjo) ydieasay 39019

[€£°8d] "wiep dynuans e bunoddns Jo/pue uonsanb dynRUADS e
Buriemsue ul |njasn aq ey eIPaW IO pue ‘(sut
21u033)2 ‘sauesso|b ‘sjujuod Jo sa|qe) ‘sbuipeay “63)
5919y X3} ‘S1X@) SNoueA Buisn uoRewLIojul UlRIGO

£

suonsand
Yoleasay asod

> sbuipui4 a1eys

Y

suonsand ydieasay
MaN Ajuapy

\ 4

uouawouayd

|eanjeN aA13sqO

8 @o1peld

T-)I sopedn 10j uoissaiboad ad1deld SSON
|o41e3say dPUSBIDS JUIPN]S 40) [9poy welboid 39019 YL

14

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



[2°5d] *(s)PHOM pauBisap pue
leamjeu ay) ul susayied aqLIsap pue
Ajnuapl 03 s1aquinu pue BunRUNod 3sn

[2'd] 10U Op JeL3 350U} PUE SIUBPIAD PRIBLIED
JIe 104 Juno2de Jeyy suoneueldxe USIMIRG USINBURSI

[b'8d] "seapi ubisap Jo/pue ‘seonoeld ‘seapl dLNUAS
Jnoge |1e3ap apiaoid Jey) siaquinu o ‘Bunum ‘sbuimesp
‘S[@POW BUISN SWLIOJ USTILIM JO/PUE [210 Ul SIBYI0 LM
suonnjos Jo/pue seap) ubISap 10 UONEeWLIoU S1eJIUNWIIO)

[z'8d] "eap! BusaulBua 10 dyaUARS @ Loddns (SHiom BulyIew
& moy Bumoys weibelp e “6'3) sabiew ypads Moy 3

[£5d] "sydedb ajduis Buisn ejep sy Aejdsip pue sPa[qo JuaRYIP
10 saINqUNE dANE)UEND 21edwWO J0/pUB ‘2INSeal ‘aquosaQ

["d] "(53U2AS 3|qeAI3SGO) PALINDD0 JeYM 0}
(saouauadxa Joud uo paseq) su a.d asedwo)

[9°2d] "wiep e poddns 0}
30U3PINS YIM Juawnbue ue 3n.suo)

ejeq azAjeuy suoisnpuo) pue

> Moday
> yoieasay QUM

Y

A
['b"£d] "suoneue|dxa UMO S,2U0 ul [5°2d] "uawnbue ay) Jo spuiod urew ayy
20UBPIAR pue suojuido U/ ISINBunsi (9394 0} Jo/pue ‘9dUBPIAS UO Paseq Juawaalbesip Jo
pir p M2 usinbunsia H “[1°2d] “9duspina Aq payioddns aue Jey susLINBIR e_.cmEH o150 S12pU 01 SAUBUNGHS 0 oA UoRS

[€°¢d] "10u s1 3wos pue uonsanb ynuIPS
B 0} JueA3JaJ S| U

[2°5d] *(s)pHom paubisap pue
leanjeu ayy ul sussned aqusap pue
Aypuapi 03 siequinu pue Buunod asn

[€¥d] "swajqoid aajos pue suonsanb JynuSIdS
Jamsue 0) Jap.o Ul (s)plom paubisep pue [einjeu

ay u sdiysuoneyas Jo/pue susened aquIsap
0) (EIPAW WOJ) JO PUBYISIY) SUONRAIDSGO IS

\ 4

“[1°8d] *(s)p1om paubisap pue jeimeu suonsanY Yoieasay
3U3 IN0GE 3OUBPIAS Jo/pue Ul suRped auILLBIRp - S & MmaN Ajuapr
0} UOHRWLIOJUI [B21UYI3) JO/PUB JYRUBS UIRIGo 2
0 eIpaw asn Jo/pue spxe) ajendoidde-apesd peay suoneloqej|o) ISRUAIPS
suonesoiqe|jo) J99d
suoneloqe||o) yd21easay 39019
[1pd] *(seap! pue ‘syybnoty
‘SUONAIDSGO) UONRULIOJUI PI0XSY [2°€d] "uonsanb e Jamsue 03 2uIPINS
10y SiSeq 3y} SB MBS 0} Iep 2INPoId 0] A[PARI0GE||0D UONRBISAAUI U JDNPUOD PUB UB|d
[°€d] "suosuedwod axew 03 pasn aq ued [2'¥d] "suoneasasqo jo sbunum Jo/pue
32U e3ep 199]|00 0} SHUBLIBINSE3W JO/pue [1°€d] () 40y) siaad YIM UORRIOGE||0D Ul UoRRBRSAU LB 1NPUOd pue ueld ‘aouepinb yim ‘sBume.p ‘sainpid aseys pue asn

(BIPSW WO 10 PUBRYISIY) SUONRAIISAO el
[1°9d] "euswouayd [einjeu 10j JUNODJR PaSeq-adUDPIAS Ue
19N15U0D 0] (BIPAW WO O PURLISI) SUONBAIDSGO B

\ 4

ya ueld uoebisaAul ) suonsend ) uouswouayd
Pnpuoy < dojanag < Yoleasay asod < |eanjeN aA19SqO

—_—
[1°9d] "euawouayd [einjeu 10j JUNODR Paseq-dUDPIAS Ue
39N1ISU0D 0] (BIPAW WO O PUBLASIL) SUONBAISS]O SNl

[9°€d] "seouauadxa Joud
U0 paseq suopdIpaid el

[z'1d] "uonebnsaaul ue Aq pasamsue aq
onb AJuap! Jo/pue jsy

[1°1d] “(s)PHom paubisap Jo/pue
[eAnjeu ay3 IN0ge uonewojul
210W puy 03 SUORRAIBS]

H [1°5d] "e3ep aAnejuenb sa aaneyenb asn 03 uaym m_u_umn_u

15

[£°€d] "uonsanb e Jjamsue ued Aem yIYM
3UIWLIR33P 03 UouswoUaYd e Bupnsesw Jo/pue
BuInIasqO JO SAem JuRIRYIP 3enjeA]

[£'8d] “wiep 2ynuaps e Bunsoddns Jo/pue uonsanb JyUAS e
BuULIAMSUE Ul [NJaSN 3q 1M 1Y) BIPALL JAYI0 pUe “(SUod] ‘Snusl
2JuoL9JR ‘saliessolb ‘suauod Jo sajqe) ‘sbuipeay *6a)
SaInjea) 3] ‘S1Xa] SNoLeA BUISh UONeULIOJUI UIlG

Uo paseq suopsanb sy

[2°5d] *(s)pHom paubisap pue
[eanjeu ay3 u sutaped aquasap pue
/Aynuap! 0} s1aquinu pue BuRuUNod asn

seoRoeId IV

-1 sepean 10y uoissaiboid ad1deId SSON

Y24easay dPIIUBIOS JUIPN]S 10j [9pOoW wesbold 390719 YL

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.



Grades K-2

NGSS Practices integrated into the GLOBE Program Model for Student Scientific Research

1. Asking questions and defining problems in K-2
builds on prior experiences and progresses to simple
descriptive questions that can be tested.

2. Modeling in K-2 builds on prior experiences
and progresses to include using and developing
models (i.e., diagram, drawing, physical replica,

3. Planning and carrying out investigations to
answer questions or test solutions to problems in
K-2 builds on prior experiences and progresses to

4. Analyzing data in K-2 builds on prior experiences
and progresses to collecting, recording, and sharing
observations.

= diorama, dramatization, or storyboard) that = simple investigations, based on fair tests, which & &
‘é’ represent concrete events or design solutions. (é’ provide data to support explanations or design g g
solutions.
Ask questions based on observations to find Distinguish between a model and the actual With guidance, plan and conduct an investigation Record information (observations, thoughts, and
more information about the natural and/or object, process, and/or events the model in collaboration with peers (for K). [P3.1] ideas). [P4.1]
designed world(s). [P1.1] X represents. [P2.1] X X
Ask and/or identify questions that can be Compare models to identify common features Plan and conduct an investigation collaboratively Use and share pictures, drawings, and/or writings
answered by an investigation. [P1.2] and differences. [P2.2] to produce data to serve as the basis for evidence of observations. [P4.2]
X to answer a question. [P3.2] X X
Define a simple problem that can be solved Develop and/or use a model to represent Evaluate different ways of observing and/or Use observations (firsthand or from media) to
through the development of a new or improved amounts, relationships, relative scales (bigger, measuring a phenomenon to determine which describe patterns and/or relationships in the
object or tool. [P1.3] smaller), and/or patterns in the natural and way can answer a question. [P3.3] natural and designed world(s) in order to answer
designed world(s). [P2.3] scientific questions and solve problems. [P4.3]
X X
Develop a simple model based on evidence to Make observations (firsthand or from media) Compare predictions (based on prior
represent a proposed object or tool. [P2.4] and/or measurements to collect data that can be experiences) to what occurred (observable
used to make comparisons. [P3.4] events). [P4.4]
X X
Make observations (firsthand or from media) Analyze data from tests of an object or tool to
and/or measurements of a proposed object or determine if it works as intended. [P4.5]
tool or solution to determine if it solves a
problem or meets a goal. [P3.5]
Make predictions based on prior experiences.
[P3.6] X
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5. Mathematical and computational thinking in K-2
builds on prior experience and progresses to
recognizing that mathematics can be used to

6. Constructing explanations and designing
solutions in K-2 builds on prior experiences and
progresses to the use of evidence and ideas in

7. Engaging in argument from evidence in K-2
builds on prior experiences and progresses to
comparing ideas and representations about the

8. Obtaining, evaluating, and communicating
information in K-2 builds on prior experiences and
uses observations and texts to communicate new

describe the natural and designed world(s). = constructing evidence-based accounts of natural = natural and designed world(s). & information. &
2 phenomena and designing solutions. 2 2 2
Decide when to use qualitative vs. quantitative Make observations (firsthand or from media) to Identify arguments that are supported by Read grade-appropriate texts and/or use media
data. [P5.1] construct an evidence-based account for natural evidence. [P7.1] to obtain scientific and/or technical information
X phenomena. [P6.1] X X to determine patterns in and/or evidence about X
the natural and designed world(s). [P8.1]
Use counting and numbers to identify and Use tools and/or materials to design and/or build Distinguish between explanations that account Describe how specific images (e.g., a diagram
describe patterns in the natural and designed adevice that solves a specific problem or a for all gathered evidence and those that do not. showing how a machine works) support a
world(s). [P5.2] X solution to a specific problem. [P6.2] [P7.2] X scientific or engineering idea. [P8.2] X
Describe, measure, and/or compare quantitative Generate and/or compare multiple solutions to a Analyze why some evidence is relevant to a Obtain information using various texts, text
attributes of different objects and display the data problem. [P6.3] scientific question and some is not. [P7.3] features (e.g., headings, tables of contents,
using simple graphs. [P5.3] glossaries, electronic menus, icons), and other
media that will be useful in answering a scientific
X X question and/or supporting a scientific claim. X
[P8.3]
Use quantitative data to compare two alternative Distinguish between opinions and evidence in Communicate information or design ideas and/or
solutions to a problem. [P5.4] one’s own explanations. [P7.4] solutions with others in oral and/or written forms
using models, drawings, writing, or numbers that
provide detail about scientific ideas, practices,
X and/or design ideas. [P8.4] X
Listen actively to arguments to indicate
agreement or disagreement based on evidence,
and/or to retell the main points of the argument.
X
[P7.5]
Construct an argument with evidence to support
aclaim. [P7.6] X

Make a claim about the effectiveness of an object,
tool, or solution that is supported by relevant
evidence. [P7.7]
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Grades 3-5

NGSS Practices integrated into the GLOBE Program Model for Student Scientific Research

1. Asking questions and defining problems in 3-5
builds on K-2 experiences and progresses to
specifying qualitative relationships.

2. Modeling in 3-5 builds on K-2 experiences and
progresses to building and revising simple
models and using models to represent events and

3. Planning and carrying out investigations to
answer questions or test solutions to problems in
3-5 builds on K-2 experiences and progresses to

4. Analyzing data in 3-5 builds on K-2 experiences
and progresses to introducing quantitative
approaches to collecting data and conducting

4 design solutions. o include investigations that control variables and @ multiple trials of qualitative observations. 4

@ @« provide evidence to support explanations or design ] 122}

= = . = =

solutions.
Ask questions about what would happen if a Identify limitations of models. [P2.1] Plan and conduct an investigation collaboratively When possible and feasible, digital tools should
variable is changed. [P1.1] to produce data to serve as the basis for evidence, be used. [P4.1]
using fair tests in which variables are controlled

X and the number of trials considered. [P3.1] X X
Collaboratively develop and/or revise a model Collaboratively develop and/or revise a model Collaboratively develop and/or revise a model Collaboratively develop and/or revise a model
based on evidence that shows the relationships based on evidence that shows the relationships based on evidence that shows the relationships based on evidence that shows the relationships
among variables for frequent and regular X among variables for frequent and regular among variables for frequent and regular X among variables for frequent and regular X
occurring events. [P2.2] occurring events. [P2.2] occurring events. [P2.2] occurring events. [P2.2]
Ask questions that can be investigated and Develop a model using an analogy, example, or Make observations and/or measurements to Analyze and interpret data to make sense of
predict reasonable outcomes based on patterns abstract representation to describe a scientific produce data to serve as the basis for evidence for phenomena, using logical reasoning,
such as cause and effect relationships. [P1.3] principle or design solution. [P2.3] an explanation of a phenomenon or test a design mathematics, and/or computation. [P4.3]

X solution. [P3.3] X X
Use prior knowledge to describe problems that Develop and/or use models to describe and/or Make predictions about what would happen if a Compare and contrast data collected by different
can be solved. [P1.4] predict phenomena. [P2.4] variable changes. [P3.4] groups in order to discuss similarities and

differences in their findings. [P4.4]
X X

Define a simple design problem that can be Develop a diagram or simple physical prototype Test two different models of the same proposed Analyze data to refine a problem statement or the
solved through the development of an object, to convey a proposed object, tool, or process. object, tool, or process to determine which better design of a proposed object, tool, or process.
tool, process, or system and includes several [P2.5] meets criteria for success. [P3.5] [P4.5]
criteria for success and constraints on materials, X

time, or cost. [P1.5]

Use a model to test cause and effect relationships
or interactions concerning the functioning of a
natural or designed system. [P2.6]

Use data to evaluate and refine design solutions.
[P4.6]
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5. Mathematical and computational thinking in 3-5
builds on K-2 experiences and progresses to
extending quantitative measurements to a variety
of physical properties and using computation and

6. Constructing explanations and designing
solutions in 3-5 builds on K-2 experiences and
progresses to the use of evidence in constructing

7. Engaging in argument from evidence in 3-5
builds on K-2 experiences and progresses to
critiquing the scientific explanations or solutions

8. Obtaining, evaluating, and communicating
information in 3-5 builds on K-2 experiences and
progresses to evaluating the merit and accuracy of
ideas and methods.

o explanations that specify variables that describe o proposed by peers by citing relevant evidence about o o
mathematics to analyze data and compare é and predict phenomena and in designing multiple é the natural and designed world(s). é é
alternative design solutions. solutions to design problems.
Decide if qualitative or quantitative data are best Construct an explanation of observed Compare and refine arguments based on an Read and comprehend grade-appropriate
to determine whether a proposed object or tool relationships (e.g., the distribution of plants in the evaluation of the evidence presented. [P7.1] complex texts and/or other reliable media to
meets criteria for success. [P5.1] back yard). [P6.1] summarize and obtain scientific and technical
X X ideas and describe how they are supported by X
evidence. [P8.1]
Collaboratively develop and/or revise a model Collaboratively develop and/or revise a model Collaboratively develop and/or revise a model Collaboratively develop and/or revise a model
based on evidence that shows the relationships based on evidence that shows the relationships based on evidence that shows the relationships based on evidence that shows the relationships
among variables for frequent and regular X among variables for frequent and regular among variables for frequent and regular among variables for frequent and regular
occurring events. [P2.2] occurring events. [P2.2] occurring events. [P2.2] occurring events. [P2.2]
Describe, measure, estimate, and/or graph Identify the evidence that supports particular Respectfully provide and receive critiques from Combine information in written text with that
quantities (e.g., area, volume, weight, time) to points in an explanation. [P6.3] peers about a proposed procedure, explanation, contained in corresponding tables, diagrams,
address scientific and engineering questions and or model by citing relevant evidence and posing and/or charts to support the engagement in other
problems. [P5.3] X specific questions. [P7.3] X scientific and/or engineering practices. [P8.3] X
Create and/or use graphs and/or charts generated Apply scientific ideas to solve design problems. Construct and/or support an argument with Obtain and combine information from books
from simple algorithms to compare alternative [P6.4] evidence, data, and/or a model. [P7.4] and/or other reliable media to explain
solutions to an engineering problem. [P5.4] phenomena or solutions to a design problem.
X |[P84] X
Generate and compare multiple solutions to a Use data to evaluate claims about cause and Communicate scientific and/or technical
problem based on how well they meet the criteria effect. [P7.5] information orally and/or in written formats,
and constraints of the design solution. [P6.5] including various forms of media as well as tables,
X diagrams, and charts. [P8.5] X

Make a claim about the merit of a solution to a
problem by citing relevant evidence about how it
meets the criteria and constraints of the problem.
[P7.6]
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Middle School - Grades 6-8

NGSS Practices integrated into the GLOBE Program Model for Student Scientific Research

1. Asking questions and defining problems in 6-8
builds on K-5 experiences and progresses to
specifying relationships between variables, and

2. Modeling in 6-8 builds on K-5 experiences and
progresses to developing, using, and revising
models to describe, test, and predict more

3. Planning and carrying out investigations in 6-8
builds on K-5 experiences and progresses to include
investigations that use multiple variables and

4. Analyzing data in 6-8 builds on K-5 experiences
and progresses to extending quantitative analysis
to investigations, distinguishing between

clarifying arguments and models. o abstract phenomena and design systems. o provide evidence to support explanations or o correlation and causation, and basic statistical o
2 2 solutions. 2 techniques of data and error analysis. 2
Ask questions that arise from careful observation Evaluate limitations of a model for a proposed Plan an investigation individually and Construct, analyze, and/or interpret graphical
of phenomena, models, or unexpected results, to object or tool. [P2.1] collaboratively, and in the design: identify displays of data and/or large data sets to identify
clarify and/or seek additional information. [P1.1] independent and dependent variables and linear and nonlinear relationships. [P4.1]
X controls, what tools are needed to do the X X
gathering, how measurements will be recorded,
and how many data are needed to support a
claim. [P3.1]
Develop or modify a model—based on evidence Develop or modify a model—based on evidence Develop or modify a model—based on evidence Develop or modify a model—based on evidence
- to match what happens if a variable or - to match what happens if a variable or - to match what happens if a variable or - to match what happens if a variable or
component of a system is changed. [P2.2] X component of a system is changed. [P2.2] component of a system is changed. [P2.2] X component of a system is changed. [P2.2] X
Ask questions to determine relationships Use and/or develop a model of simple systems Evaluate the accuracy of various methods for Distinguish between causal and correlational
between independent and dependent variables with uncertain and less predictable factors. [P2.3] collecting data. [P3.3] relationships in data. [P4.3]
and relationships in models. [P1.3]
X X
Ask questions to clarify and/or refine a model, an Develop and/or revise a model to show the Collect data to produce data to serve as the basis Analyze and interpret data to provide evidence
explanation, or an engineering problem. [P1.4] relationships among variables, including those for evidence to answer scientific questions or test for phenomena. [P4.4]
that are not observable but predict observable design solutions under a range of conditions.
X phenomena. [P2.4] [P3.4] X X
Ask questions that require sufficient and Develop and/or use a model to predict and/or Collect data about the performance of a Apply concepts of statistics and probability
appropriate empirical evidence to answer. [P1.5] describe phenomena. [P2.5] proposed object, tool, process or system under a (including mean, median, mode, and variability)
X range of conditions. [P3.5] to analyze and characterize data, using digital X
tools when feasible. [P4.5]
Ask questions that can be investigated within the Develop a model to describe unobservable Consider limitations of data analysis (e.g.,
scope of the classroom, outdoor environment, mechanisms. [P2.6] measurement error), and/or seek to improve
and museums and other public facilities with precision and accuracy of data with better
available resources and, when appropriate, frame X technological tools and methods (e.g., multiple
a hypothesis based on observations and scientific trials). [P4.6]
principles. [P1.6]
Ask questions that challenge the premise(s) of an Develop and/or use a model to generate data to Analyze and interpret data to determine
argument or the interpretation of a data set. test ideas about phenomena in natural or similarities and differences in findings. [P4.7]
[P1.7] X designed systems, including those representing X

inputs and outputs, and those at unobservable
scales. [P2.7]

Define a design problem that can be solved
through the development of an object, tool,
process or system and includes multiple criteria
and constraints, including scientific knowledge
that may limit possible solutions. [P1.8]

Analyze data to define an optimal operational
range for a proposed object, tool, process or
system that best meets criteria for success. [P4.8]
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5. Mathematical and computational thinking in
6-8 builds on K-5 experiences and progresses to
identifying patterns in large data sets and using

6. Constructing explanations and designing
solutions in 6-8 builds on K-5 experiences and
progresses to include constructing explanations

7. Engaging in argument from evidence in 6-8
builds on K-5 experiences and progresses to
constructing a convincing argument that supports

8. Obtaining, evaluating, and communicating
information in 6-8 builds on K-5 experiences and
progresses to evaluating the merit and validity of

mathematical concepts to support explanations o and designing solutions supported by multiple o or refutes claims for either explanations or o ideas and methods. o
and arguments. 2 sources of evidence consistent with scientific ideas, 2 solutions about the natural and designed world(s). 2 2
principles, and theories.
Use digital tools (e.g., computers) to analyze very Construct an explanation that includes Compare and critique two arguments on the Critically read scientific texts adapted for
large data sets for patterns and trends. [P5.1] qualitative or quantitative relationships between same topic and analyze whether they emphasize classroom use to determine the central ideas
variables that predict(s) and/or describe(s) similar or different evidence and/or and/or obtain scientific and/or technical
X phenomena. [P6.1] X interpretations of facts. [P7.1] information to describe patterns in and/or X
evidence about the natural and designed
world(s). [P8.1]
Develop or modify a model—based on evidence Develop or modify a model—based on evidence Develop or modify a model—based on evidence Develop or modify a model—based on evidence
- to match what happens if a variable or - to match what happens if a variable or - to match what happens if a variable or - to match what happens if a variable or
component of a system is changed. [P2.2] X component of a system is changed. [P2.2] X component of a system is changed. [P2.2] X component of a system is changed. [P2.2] X
Create algorithms (a series of ordered steps) to Construct a scientific explanation based on valid Construct, use, and/or present an oral and written Gather, read, and synthesize information from
solve a problem. [P5.3] and reliable evidence obtained from sources argument supported by empirical evidence and multiple appropriate sources and assess the
(including the students’ own experiments) and scientific reasoning to support or refute an credibility, accuracy, and possible bias of each
the assumption that theories and laws that explanation or a model for a phenomenon or a publication and methods used, and describe how
describe the natural world operate today as they X solution to a problem. [P7.3] X they are supported or not supported by X
did in the past and will continue to do so in the evidence. [P8.3]
future. [P6.3]
Apply mathematical concepts and/or processes Apply scientific ideas, principles, and/or evidence Make an oral or written argument that supports Evaluate data, hypotheses, and/or conclusions in
(e.g., ratio, rate, percent, basic operations, simple to construct, revise and/or use an explanation for or refutes the advertised performance of a scientific and technical texts in light of
algebra) to scientific and engineering questions real-world phenomena, examples, or events. device, process, or system based on empirical competing information or accounts. [P8.4]
and problems. [P5.4] X [P6.4] X evidence concerning whether or not the X
technology meets relevant criteria and
constraints. [P7.4]
Use digital tools and/or mathematical concepts Apply scientific reasoning to show why the data Evaluate competing design solutions based on Communicate scientific and/or technical
and arguments to test and compare proposed or evidence is adequate for the explanation or jointly developed and agreed-upon design information (e.g. about a proposed object, tool,
solutions to an engineering design problem. conclusion. [P6.5] X criteria. [P7.5] process, system) in writing and/or through oral X

[P5.5]

presentations. [P8.5]

Apply scientific ideas or principles to design,
construct, and/or test a design of an object, tool,
process or system. [P6.6]

Undertake a design project, engaging in the
design cycle, to construct and/or implement a
solution that meets specific design criteria and
constraints. [P6.7]

Optimize performance of a design by prioritizing
criteria, making tradeoffs, testing, revising, and re-
testing [P6.8]
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High School - Grades 9-12

Ask questions that arise from careful observation
of phenomena, or unexpected results, to clarify
and/or seek additional information. [P1.1]

NGSS Practices integrated into the GLOBE Program Model for Student Scientific Research

Evaluate merits and limitations of two different
models of the same proposed tool, process,
mechanism or system in order to select or revise a
model that best fits the evidence or design
criteria. [P2.1]

Plan an investigation or test a design individually
and collaboratively to produce data to serve as
the basis for evidence as part of building and
revising models, supporting explanations for
phenomena, or testing solutions to problems.
Consider possible confounding variables or
effects and evaluate the investigation’s design to
ensure variables are controlled. [P3.1]

Analyze data using tools, technologies, and/or
models (e. [P4.1]g. [P4.1], computational,
mathematical) in order to make valid and reliable
scientific claims or determine an optimal design
solution. [P4.1]

Design a test of a model to ascertain its reliability.
P22]

Design a test of a model to ascertain its reliability.
[P2.2]

Design a test of a model to ascertain its reliability.
P2.2]

Design a test of a model to ascertain its reliability.
[P2.2]

Ask questions to determine relationships,
including quantitative relationships, between
independent and dependent variables. [P1.3]

Develop, revise, and/or use a model based on
evidence to illustrate and/or predict the
relationships between systems or between
components of a system. [P2.3]

Plan and conduct an investigation or test a
design solution in a safe and ethical manner
including considerations of environmental, social,
and personal impacts. [P3.3]

Consider limitations of data analysis (e.g.,
measurement error, sample selection) when
analyzing and interpreting data. [P4.3]

Ask questions to clarify and refine a model, an
explanation, or an engineering problem. [P1.4]

Develop and/or use multiple types of models to
provide mechanistic accounts and/or predict
phenomena, and move flexibly between model
types based on merits and limitations. [P2.4]

Select appropriate tools to collect, record,
analyze, and evaluate data. [P3.4]

Compare and contrast various types of data sets
(e.g., self-generated, archival) to examine
consistency of measurements and observations.
[P4.4]

Evaluate a question to determine if it is testable
and relevant. [P1.5]

Develop a complex model that allows for
manipulation and testing of a proposed process
or system. [P2.5]

Make directional hypotheses that specify what
happens to a dependent variable when an
independent variable is manipulated. [P3.5]

Evaluate the impact of new data on a working
explanation and/or model of a proposed process
or system. [P4.5]

Ask questions that can be investigated within the
scope of the school laboratory, research facilities,
or field (e.g., outdoor environment) with available’
resources and, when appropriate, frame a
hypothesis based on a model or theory. [P1.6]

Develop and/or use a model (including
mathematical and computational) to generate
data to support explanations, predict phenomena,
analyze systems, and/or solve problems. [P2.6]

Manipulate variables and collect data about a
complex model of a proposed process or system
to identify failure points or improve performance
relative to criteria for success or other variables.
[P36]

Analyze data to identify design features or
characteristics of the components of a proposed
process or system to optimize it relative to
criteria for success. [P4.6]

Ask and/or evaluate questions that challenge the
premi: ofan their ionofa
data set, or the suitability of a design. [P1.7]

Define a design problem that involves the
development of a process or system with
interacting components and criteria and
constraints that may include social, technical,
and/or environmental considerations. [P1.8]
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Create and/or revise a computational model or
simulation of a phenomenon, designed device,
process, or system. [P5.1]

Make a quantitative and/or qualitative claim
regarding the relationship between dependent
and independent variables. [P6.1]

Compare and evaluate competing arguments or
design solutions in light of currently accepted
explanations, new evidence, limitations (e.g.,
trade-offs), constraints, and ethical issues. [P7.1]

Critically read scientific literature adapted for
classroom use to determine the central ideas or
conclusions and/or to obtain scientific and/or
technical information to summarize complex
evidence, concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms. [P8.1]

Design a test of a model to ascertain its reliability.
P22]

Design a test of a model to ascertain its reliability.
[P2.2]

Design a test of a model to ascertain its reliability.
P2.2]

Design a test of a model to ascertain its reliability.
[P2.2]

Apply techniques of algebra and functions to
represent and solve scientific and engineering
problems. [P5.3]

Apply scientific ideas, principles, and/or evidence
to provide an explanation of phenomena and
solve design problems, taking into account
possible unanticipated effects. [P6.3]

Respectfully provide and/or receive critiques on
scientific arguments by probing reasoning and
evidence, challenging ideas and conclusions,
responding thoughtfully to diverse perspectives,
and determining additional information required
to resolve contradictions. [P7.3]

Gather, read, and evaluate scientific and/or
technical information from multiple authoritative
sources, assessing the evidence and usefulness of
each source. [P8.3]

Use simple limit cases to test mathematical
expressions, computer programs, algorithms, or
simulations of a process or system to see if a
model “makes sense” by comparing the
outcomes with what is known about the real
world. [P5.4]

Apply scientific reasoning, theory, and/or models
to link evidence to the claims to assess the extent
to which the reasoning and data support the
explanation or conclusion. [P6.4]

Construct, use, and/or present an oral and written
argument or counter-arguments based on data
and evidence. [P7.4]

Evaluate the validity and reliability of and/or
synthesize multiple claims, methods, and/or
designs that appear in scientific and technical
texts or media reports, verifying the data when
possible. [P8.4]

Apply ratios, rates, percentages, and unit
conversions in the context of complicated
measurement problems involving quantities with
derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.). [P5.5]

Design, evaluate, and/or refine a solution to a
complex real-world problem, based on scientific
knowledge, student-generated sources of
evidence, prioritized criteria, and tradeoff
considerations. [P6.5]

Make and defend a claim based on evidence
about the natural world or the effectiveness of a
design solution that reflects scientific knowledge
and student-generated evidence. [P7.5]

Communicate scientific and/or technical
information or ideas (e.g. about phenomena
and/or the process of development and the
design and performance of a proposed process or
system) in multiple formats (i.e., orally,

ly, textually, matt ically). [P8.5]

Evaluate competing design solutions to a real-
world problem based on scientific ideas and
principles, empirical evidence, and/or logical
arguments regarding relevant factors (e.g.
economic, societal, environmental, ethical
considerations). [P7.6]
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1. Asking questions and defining problems.

Grades K-2

Grades 3-5

Grades 6-8

1. Asking questions and defining problems in K-2 builds on prior
experiences and progresses to simple descriptive questions that
can be tested.

Asking questions and defining problems in 3-5 builds on K-2
experiences and progresses to specifying qualitative
relationships.

Asking questions and defining problems in 6-8 builds on K-5
experiences and progresses to specifying relationships between
variables, and clarifying arguments and models.

o o o
3 3 3
= = =
Ask questions based on observations to find more information Ask questions about what would happen if a variable is Ask questions that arise from careful observation of Ask questions that arise from careful observation of
about the natural and/or designed world(s). [P1.1] X |changed. [P1.1] X |phenomena, models, or unexpected results, to clarify and/or | X |phenomena, or unexpected results, to clarify and/or seek
seek additional information. [P1.1] additional information. [P1.1]
Ask and/or identify questions that can be answered by an Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
investigation. [P1.2] evidence that shows the relationships among variables for what happens if a variable or component of a system is
X . X X
frequent and regular occurring events. [P2.2] changed. [P2.2]
Define a simple problem that can be solved through the Ask questions that can be investigated and predict Ask questions to determine relationships between Ask questions to determine relationships, including
development of a new or improved object or tool. [P1.3] reasonable outcomes based on patterns such as cause and x |independent and dependent variables and relationships in quantitative relationships, between independent and
effect relationships. [P1.3] models. [P1.3] dependent variables. [P1.3]
Use prior knowledge to describe problems that can be solved. Ask questions to clarify and/or refine a model, an explanation, X Ask questions to clarify and refine a model, an explanation, or
[P1.4] or an engineering problem. [P1.4] an engineering problem. [P1.4]
Define a simple design problem that can be solved through Ask questions that require sufficient and appropriate Evaluate a question to determine if it is testable and relevant.
the development of an object, tool, process, or system and empirical evidence to answer. [P1.5] [P1.5]
includes several criteria for success and constraints on X X
materials, time, or cost. [P1.5]
Ask questions that can be investigated within the scope of the Ask questions that can be investigated within the scope of the
classroom, outdoor environment, and museums and other school laboratory, research facilities, or field (e.g., outdoor
public facilities with available resources and, when X |environment) with available resources and, when appropriate,
appropriate, frame a hypothesis based on observations and frame a hypothesis based on a model or theory. [P1.6]
scientific principles. [P1.6]
Ask questions that challenge the premise(s) of an argument or Ask and/or evaluate questions that challenge the premise(s)
the interpretation of a data set. [P1.7] X Jof an argument, the interpretation of a data set, or the

suitability of a design. [P1.7]

Define a design problem that can be solved through the
development of an object, tool, process or system and
includes multiple criteria and constraints, including scientific
knowledge that may limit possible solutions. [P1.8]

Define a design problem that involves the development of a
process or system with interacting components and criteria
and constraints that may include social, technical, and/or
environmental considerations. [P1.8]
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2. Developing and Using Models

Grades K-2

Grades 3-5

Grades 6-8

Modeling in K-2 builds on prior experiences and progresses
to include using and developing models (i.e., diagram,
drawing, physical replica, diorama, dramatization, or
storyboard) that represent concrete events or design
solutions.

MSSR

Modeling in 3-5 builds on K-2 experiences and progresses to
building and revising simple models and using models to
represent events and design solutions.

MSSR

Modeling in 6-8 builds on K-5 experiences and progresses to
developing, using, and revising models to describe, test, and
predict more abstract phenomena and design systems.

MSSR

Distinguish between a model and the actual object, process,
and/or events the model represents. [P2.1]

Identify limitations of models. [P2.1]

Evaluate limitations of a model for a proposed object or tool.
[P21]

Evaluate merits and limitations of two different models of the
same proposed tool, process, mechanism or system in order
to select or revise a model that best fits the evidence or
design criteria. [P2.1]

Compare models to identify common features and
differences. [P2.2]

Collaboratively develop and/or revise a model based on
evidence that shows the relationships among variables for
frequent and regular occurring events. [P2.2]

Develop or modify a model—based on evidence - to match
what happens if a variable or component of a system is
changed. [P2.2]

Design a test of a model to ascertain its reliability. [P2.2]

Develop and/or use a model to represent amounts,
relationships, relative scales (bigger, smaller), and/or patterns
in the natural and designed world(s). [P2.3]

Develop a model using an analogy, example, or abstract
representation to describe a scientific principle or design
solution. [P2.3]

Use and/or develop a model of simple systems with uncertain
and less predictable factors. [P2.3]

Develop, revise, and/or use a model based on evidence to
illustrate and/or predict the relationships between systems or
between components of a system. [P2.3]

Develop a simple model based on evidence to represent a
proposed object or tool. [P2.4]

Develop and/or use models to describe and/or predict
phenomena. [P2.4]

Develop and/or revise a model to show the relationships
among variables, including those that are not observable but
predict observable phenomena. [P2.4]

Develop and/or use multiple types of models to provide
mechanistic accounts and/or predict phenomena, and move
flexibly between model types based on merits and limitations.
[P2.4]

Develop a diagram or simple physical prototype to convey a
proposed object, tool, or process. [P2.5]

Develop and/or use a model to predict and/or describe
phenomena. [P2.5]

Develop a complex model that allows for manipulation and
testing of a proposed process or system. [P2.5]

Use a model to test cause and effect relationships or
interactions concerning the functioning of a natural or
designed system. [P2.6]

Develop a model to describe unobservable mechanisms.
[P2.6]

Develop and/or use a model (including mathematical and
computational) to generate data to support explanations,
predict phenomena, analyze systems, and/or solve problems.
[P2.6]

Develop and/or use a model to generate data to test ideas
about phenomena in natural or designed systems, including
those representing inputs and outputs, and those at
unobservable scales. [P2.7]

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.

52




3. Planning and Carrying Out Investigations

Grades K-2

Grades 3-5

Grades 6-8

Planning and carrying out investigations to answer questions or
test solutions to problems in K-2 builds on prior experiences and
progresses to simple investigations, based on fair tests, which

Planning and carrying out investigations to answer questions or
test solutions to problems in 3-5 builds on K-2 experiences and
progresses to include investigations that control variables and

Planning and carrying out investigations in 6-8 builds on K-5
experiences and progresses to include investigations that use
multiple variables and provide evidence to support explanations
or solutions.

provide data to support explanations or design solutions. o provide evidence to support explanations or design solutions. o o
(2] (2] "
= = =
With guidance, plan and conduct an investigation in Plan and conduct an investigation collaboratively to produce Plan an investigation individually and collaboratively, and in Plan an investigation or test a design individually and
collaboration with peers (for K). [P3.1] data to serve as the basis for evidence, using fair tests in which| the design: identify independent and dependent variables collaboratively to produce data to serve as the basis for
variables are controlled and the number of trials considered. and controls, what tools are needed to do the gathering, how evidence as part of building and revising models, supporting
X [|[P3.1] X |measurements will be recorded, and how many data are X |explanations for phenomena, or testing solutions to
needed to support a claim. [P3.1] problems. Consider possible confounding variables or effects
and evaluate the investigation’s design to ensure variables are
controlled. [P3.1]
Plan and conduct an investigation collaboratively to produce Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
data to serve as the basis for evidence to answer a question. X evidence that shows the relationships among variables for X what happens if a variable or component of a system is X
[P3.2] frequent and regular occurring events. [P2.2] changed. [P2.2]
Evaluate different ways of observing and/or measuring a Make observations and/or measurements to produce data to Evaluate the accuracy of various methods for collecting data. Plan and conduct an investigation or test a design solution in
phenomenon to determine which way can answer a question.| x |serve as the basis for evidence for an explanation of a x |[P3.3] X |asafe and ethical manner including considerations of
[P3.3] phenomenon or test a design solution. [P3.3] environmental, social, and personal impacts. [P3.3]
Make observations (firsthand or from media) and/or Make predictions about what would happen if a variable Collect data to produce data to serve as the basis for evidence Select appropriate tools to collect, record, analyze, and
measurements to collect data that can be used to make X |changes. [P3.4] X |to answer scientific questions or test design solutions undera | X |evaluate data. [P3.4]
comparisons. [P3.4] range of conditions. [P3.4]
Make observations (firsthand or from media) and/or Test two different models of the same proposed object, tool, Collect data about the performance of a proposed object, Make directional hypotheses that specify what happens to a
measurements of a proposed object or tool or solution to or process to determine which better meets criteria for tool, process or system under a range of conditions. [P3.5] dependent variable when an independent variable is
determine if it solves a problem or meets a goal. [P3.5] success. [P3.5] manipulated. [P3.5]
Manipulate variables and collect data about a complex model
X of a proposed process or system to identify failure points or

Make predictions based on prior experiences. [P3.6]

improve performance relative to criteria for success or other
variables. [P3.6]

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.

53




4. Analyzing and Interpreting Data

Grades K-2

Grades 3-5

Grades 6-8

Analyzing data in K-2 builds on prior experiences and
progresses to collecting, recording, and sharing observations.

Analyzing data in 3-5 builds on K-2 experiences and progresses
to introducing quantitative approaches to collecting data and
conducting multiple trials of qualitative observations.

Analyzing data in 6-8 builds on K-5 experiences and progresses
to extending quantitative analysis to investigations,
distinguishing between correlation and causation, and basic

o o statistical techniques of data and error analysis. o
(2] (2] "
= = =
Record information (observations, thoughts, and ideas). [P4.1] When possible and feasible, digital tools should be used. Construct, analyze, and/or interpret graphical displays of data Analyze data using tools, technologies, and/or models (e.
[P4.1] and/or large data sets to identify linear and nonlinear [P4.1]g. [P4.1], computational, mathematical) in order to make
X X relationships. [P4.1] X valid and reliable scientific claims or determine an optimal
design solution. [P4.1]
Use and share pictures, drawings, and/or writings of Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
observations. [P4.2] evidence that shows the relationships among variables for what happens if a variable or component of a system is
X . X X

frequent and regular occurring events. [P2.2] changed. [P2.2]

Use observations (firsthand or from media) to describe Analyze and interpret data to make sense of phenomena, Distinguish between causal and correlational relationships in Consider limitations of data analysis (e.g., measurement error,
patterns and/or relationships in the natural and designed X |using logical reasoning, mathematics, and/or computation. x |data. [P4.3] X |sample selection) when analyzing and interpreting data.
world(s) in order to answer scientific questions and solve [P4.3] [P4.3]

Compare predictions (based on prior experiences) to what Compare and contrast data collected by different groups in Analyze and interpret data to provide evidence for Compare and contrast various types of data sets (e.g., self-
occurred (observable events). [P4.4] X Jorder to discuss similarities and differences in their findings. X |phenomena. [P4.4] X |generated, archival) to examine consistency of measurements

[P4.4] and observations. [P4.4]

Analyze data from tests of an object or tool to determine if it Analyze data to refine a problem statement or the design of a Apply concepts of statistics and probability (including mean, Evaluate the impact of new data on a working explanation
works as intended. [P4.5] proposed object, tool, or process. [P4.5] median, mode, and variability) to analyze and characterize X and/or model of a proposed process or system. [P4.5]
data, using digital tools when feasible. [P4.5]

Use data to evaluate and refine design solutions. [P4.6] Consider limitations of data analysis (e.g., measurement error), Analyze data to identify design features or characteristics of
and/or seek to improve precision and accuracy of data with the components of a proposed process or system to optimize
better technological tools and methods (e.g., multiple trials). it relative to criteria for success. [P4.6]

[P4.6]
Analyze and interpret data to determine similarities and X

differences in findings. [P4.7]

Analyze data to define an optimal operational range for a
proposed object, tool, process or system that best meets
criteria for success. [P4.8]
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5. Using Mathematics and Computational Thinking

Grades K-2

Grades 3-5

Grades 6-8

Mathematical and computational thinking in K-2 builds on
prior experience and progresses to recognizing that
mathematics can be used to describe the natural and designed

Math,

ical and comp ional thinking in 3-5 builds on K-2
experiences and progresses to extending quantitative
measurements to a variety of physical properties and using

Math T+hinlki

ical and comp in 6-8 builds on K-5
experiences and progresses to identifying patterns in large data
sets and using mathematical concepts to support explanations

world(s). o computation and mathematics to analyze data and compare o and arguments. o
2 alternative design solutions. 2 Z
Decide when to use qualitative vs. quantitative data. [P5.1] Decide if qualitative or quantitative data are best to Use digital tools (e.g., computers) to analyze very large data Create and/or revise a computational model or simulation of a
X |determine whether a proposed object or tool meets criteria sets for patterns and trends. [P5.1] X |phenomenon, designed device, process, or system. [P5.1]
for success. [P5.1]
Use counting and numbers to identify and describe patterns Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
in the natural and designed world(s). [P5.2] X evidence that shows the relationships among variables for X what happens if a variable or component of a system is X
frequent and regular occurring events. [P2.2] changed. [P2.2]
Describe, measure, and/or compare quantitative attributes of Describe, measure, estimate, and/or graph quantities (e.g., Create algorithms (a series of ordered steps) to solve a Apply techniques of algebra and functions to represent and
different objects and display the data using simple graphs. X |area, volume, weight, time) to address scientific and problem. [P5.3] solve scientific and engineering problems. [P5.3]
[P5.3] engineering questions and problems. [P5.3]
Use quantitative data to compare two alternative solutions to Create and/or use graphs and/or charts generated from Apply mathematical concepts and/or processes (e.g., ratio, Use simple limit cases to test mathematical expressions,
a problem. [P5.4] simple algorithms to compare alternative solutions to an rate, percent, basic operations, simple algebra) to scientific computer programs, algorithms, or simulations of a process or
engineering problem. [P5.4] and engineering questions and problems. [P5.4] X [system to see if a model “makes sense” by comparing the

outcomes with what is known about the real world. [P5.4]

Use digital tools and/or mathematical concepts and
arguments to test and compare proposed solutions to an
engineering design problem. [P5.5]

Apply ratios, rates, percentages, and unit conversions in the
context of complicated measurement problems involving
quantities with derived or compound units (such as mg/mL,
kg/m3, acre-feet, etc.). [P5.5]

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.

55




6. Constructing Explanations and Designing Solutions

Grades K-2

Grades 3-5

Grades 6-8

Constructing explanations and designing solutions in K-2 builds
on prior experiences and progresses to the use of evidence and
ideas in constructing evidence-based accounts of natural

Constructing explanations and designing solutions in 3-5 builds
on K-2 experiences and progresses to the use of evidence in
constructing explanations that specify variables that describe

Constructing explanations and designing solutions in 6-8 builds
on K-5 experiences and progresses to include constructing
explanations and designing solutions supported by multiple

phenomena and designing solutions. = and predict phenomena and in designing multiple solutions to & [sources of evidence consistent with scientific ideas, principles, &
g design problems. g and theories. ‘é’
Make observations (firsthand or from media) to construct an Construct an explanation of observed relationships (e.g., the Construct an explanation that includes qualitative or Make a quantitative and/or qualitative claim regarding the
evidence-based account for natural phenomena. [P6.1] X |distribution of plants in the back yard). [P6.1] X [quantitative relationships between variables that predict(s) X [relationship between dependent and independent variables.
and/or describe(s) phenomena. [P6.1] [P6.1]
Use tools and/or materials to design and/or build a device Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
that solves a specific problem or a solution to a specific evidence that shows the relationships among variables for what happens if a variable or component of a system is X
problem. [P6.2] frequent and regular occurring events. [P2.2] changed. [P2.2]
Generate and/or compare multiple solutions to a problem. Identify the evidence that supports particular points in an Construct a scientific explanation based on valid and reliable Apply scientific ideas, principles, and/or evidence to provide
[P6.3] explanation. [P6.3] evidence obtained from sources (including the students’ own an explanation of phenomena and solve design problems,
experiments) and the assumption that theories and laws that taking into account possible unanticipated effects. [P6.3]
X describe the natural world operate today as they did in the X
past and will continue to do so in the future. [P6.3]

Apply scientific ideas to solve design problems. [P6.4] Apply scientific ideas, principles, and/or evidence to construct, Apply scientific reasoning, theory, and/or models to link
revise and/or use an explanation for real-world phenomena, X evidence to the claims to assess the extent to which the
examples, or events. [P6.4] reasoning and data support the explanation or conclusion.

[P6.4]

Generate and compare multiple solutions to a problem based Apply scientific reasoning to show why the data or evidence is Design, evaluate, and/or refine a solution to a complex real-

on how well they meet the criteria and constraints of the adequate for the explanation or conclusion. [P6.5] X world problem, based on scientific knowledge, student-

design solution. [P6.5]

generated sources of evidence, prioritized criteria, and
tradeoff considerations. [P6.5]

Apply scientific ideas or principles to design, construct, and/or
test a design of an object, tool, process or system. [P6.6]

Undertake a design project, engaging in the design cycle, to
construct and/or implement a solution that meets specific
design criteria and constraints. [P6.7]

Optimize performance of a design by prioritizing criteria,
making tradeoffs, testing, revising, and re-testing [P6.8]
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7. Engaging in Argument from Evidence

Grades K-2

Grades 3-5

Grades 6-8

Engaging in argument from evidence in K-2 builds on prior
experiences and progresses to comparing ideas and
representations about the natural and designed world(s).

Engaging in argument from evidence in 3-5 builds on K-2
experiences and progresses to critiquing the scientific
explanations or solutions proposed by peers by citing relevant

Engaging in argument from evidence in 6-8 builds on K-5
experiences and progresses to constructing a convincing
argument that supports or refutes claims for either explanations

o evidence about the natural and designed world(s). o |or solutions about the natural and designed world(s). o

g g g
Identify arguments that are supported by evidence. [P7.1] Compare and refine arguments based on an evaluation of the Compare and critique two arguments on the same topic and Compare and evaluate competing arguments or design

evidence presented. [P7.1] analyze whether they emphasize similar or different evidence solutions in light of currently accepted explanations, new
X X and/or interpretations of facts. [P7.1] evidence, limitations (e.g., trade-offs), constraints, and ethical
issues. [P7.1]

Distinguish between explanations that account for all Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
gathered evidence and those that do not. [P7.2] evidence that shows the relationships among variables for what happens if a variable or component of a system is

X frequent and regular occurring events. [P2.2] changed. [P2.2] X
Analyze why some evidence is relevant to a scientific question Respectfully provide and receive critiques from peers about a Construct, use, and/or present an oral and written argument Respectfully provide and/or receive critiques on scientific
and some is not. [P7.3] X |proposed procedure, explanation, or model by citing relevant | x |supported by empirical evidence and scientific reasoning to X |arguments by probing reasoning and evidence, challenging

evidence and posing specific questions. [P7.3] support or refute an explanation or a model for a ideas and conclusions, responding thoughtfully to diverse

Distinguish between opinions and evidence in one’s own Construct and/or support an argument with evidence, data, Make an oral or written argument that supports or refutes the Construct, use, and/or present an oral and written argument
explanations. [P7.4] and/or a model. [P7.4] advertised performance of a device, process, or system based or counter-arguments based on data and evidence. [P7.4]

X X Jon empirical evidence concerning whether or not the

technology meets relevant criteria and constraints. [P7.4]
Listen actively to arguments to indicate agreement or Use data to evaluate claims about cause and effect. [P7.5] Evaluate competing design solutions based on jointly Make and defend a claim based on evidence about the
disagreement based on evidence, and/or to retell the main developed and agreed-upon design criteria. [P7.5] natural world or the effectiveness of a design solution that
points of the argument. [P7.5] X X reflects scientific knowledge and student-generated
evidence. [P7.5]

Construct an argument with evidence to support a claim. Make a claim about the merit of a solution to a problem by Evaluate competing design solutions to a real-world problem
[P7.6] citing relevant evidence about how it meets the criteria and based on scientific ideas and principles, empirical evidence,

X |constraints of the problem. [P7.6] and/or logical arguments regarding relevant factors (e.g.

economic, societal, environmental, ethical considerations).
[P7.6]

Make a claim about the effectiveness of an object, tool, or
solution that is supported by relevant evidence. [P7.7]
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8. Obtaining, Evaluating, and Communicating Information

Grades K-2

Grades 3-5

Grades 6-8

Obtaining, evaluating, and communicating information in K-2
builds on prior experiences and uses observations and texts to
communicate new information.

Obtaining, evaluating, and communicating information in 3-5
builds on K-2 experiences and progresses to evaluating the
merit and accuracy of ideas and methods.

Obtaining, evaluating, and communicating information in 6-8
builds on K-5 experiences and progresses to evaluating the
merit and validity of ideas and methods.

= = s
Read grade-appropriate texts and/or use media to obtain Read and comprehend grade-appropriate complex texts Critically read scientific texts adapted for classroom use to Critically read scientific literature adapted for classroom use
scientific and/or technical information to determine patterns and/or other reliable media to summarize and obtain determine the central ideas and/or obtain scientific and/or to determine the central ideas or conclusions and/or to obtain
in and/or evidence about the natural and designed world(s). scientific and technical ideas and describe how they are technical information to describe patterns in and/or evidence scientific and/or technical information to summarize complex
[P8.1] X [supported by evidence. [P8.1] X [|about the natural and designed world(s). [P8.1] X |evidence, concepts, processes, or information presented in a
text by paraphrasing them in simpler but still accurate terms.
[P8.1]

Describe how specific images (e.g., a diagram showing how a Collaboratively develop and/or revise a model based on Develop or modify a model—based on evidence - to match Design a test of a model to ascertain its reliability. [P2.2]
machine works) support a scientific or engineering idea. [P8.2] X evidence that shows the relationships among variables for what happens if a variable or component of a system is X

frequent and regular occurring events. [P2.2] changed. [P2.2]
Obtain information using various texts, text features (e.g., Combine information in written text with that contained in Gather, read, and synthesize information from multiple Gather, read, and evaluate scientific and/or technical
headings, tables of contents, glossaries, electronic menus, corresponding tables, diagrams, and/or charts to support the appropriate sources and assess the credibility, accuracy, and information from multiple authoritative sources, assessing the
icons), and other media that will be useful in answering a X |engagement in other scientific and/or engineering practices. | X |possible bias of each publication and methods used, and X |evidence and usefulness of each source. [P8.3]
scientific question and/or supporting a scientific claim. [P8.3] [P8.3] describe how they are supported or not supported by

evidence. [P8.3]

Communicate information or design ideas and/or solutions Obtain and combine information from books and/or other Evaluate data, hypotheses, and/or conclusions in scientific Evaluate the validity and reliability of and/or synthesize
with others in oral and/or written forms using models, reliable media to explain phenomena or solutions to a design and technical texts in light of competing information or multiple claims, methods, and/or designs that appear in
drawings, writing, or numbers that provide detail about X [problem. [P8.4] X laccounts. [P8.4] X |scientific and technical texts or media reports, verifying the
scientific ideas, practices, and/or design ideas. [P8.4] data when possible. [P8.4]

Communicate scientific and/or technical information orally Communicate scientific and/or technical information (e.g. Communicate scientific and/or technical information or ideas

and/or in written formats, including various forms of media as about a proposed object, tool, process, system) in writing (e.g. about phenomena and/or the process of development

well as tables, diagrams, and charts. [P8.5] X and/or through oral presentations. [P8.5] X and the design and performance of a proposed process or

system) in multiple formats (i.e., orally, graphically, textually,
mathematically). [P8.5]
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GLOBE NGSS DCI Connections Overview

Elementary (K-2)

[A = Activities, P = Protocol(s), B = Book(s)]

K-PS2 Matter and Stability: Forces and Interactions

K-PS3 Energy

A/B

K-LS1 From molecules to organisms: Structures and processes

K-ESS2 Earth's Systems

K-ESS3 Earth and Human Activity

1-PS4 Waves and Their Applications in Technologies for Information Transfer

1-LS1 From Molecules to Organisms: Structure and Processes

1-LS3 Heredity: Inheritance and Variation of Traits

1-ESS1 Earth's Place in the Universe

2-PS1 Matter and Its Interactions

2-LS2 Ecosystems: Interactions, Energy, and Dynamics

2-LS4 Biological Evolution: Unity and Diversity

A A | A/P

A/B

2-ESS1 Earth's Place in the Universe

2-ESS2 Earth's Systems

K-2-ETS1 Engineering Design
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Kindergarten

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
K-PS2-1 Plan and conduct an investigation to compare the effects |None.
of different strengths or different directions of pushes
and pulls on the motion of an object.
K-PS2-2 Analyze data to determine if a design solution works as  |None.
intended to change the speed or direction of an object
with a push or a pull.*
K-PS3-1 Make observations to determine the effect of sunlight on |All About Earth Our World on Stage Earthasa Elementary Elementary
Earth’s surface. System GLOBE Book GLOBE
We're All Connected: Earth System Earthasa Activity Elementary
Interactions System GLOBE
Earth System Play Earthasa Activity Elementary
System GLOBE
Surface Temperature Atmosphere Protocol GLOBE
Teacher's Guide
K-PS3-2 Use tools and materials to design and build a structure  |None.
that will reduce the warming effect of sunlight on an
area.*
Kindergarten
Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
K-LS1-1 Use observations to describe patterns of what plants and |Ruby-throated Hummingbird Protocol Earthasa Protocol GLOBE
animals (including humans) need to survive. System Teacher's Guide
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Kindergarten

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
K-ESS2-1 |Use and share observations of local weather conditions |Discoveries at Willow Creek Earthasa Elementary Elementary
to describe patterns over time. System GLOBE Book GLOBE
The Mystery of the Missing Earthasa Elementary Elementary
Hummingbirds System GLOBE Book GLOBE
We're All Connected: Earth System Earthasa Elementary Elementary
Interactions System GLOBE Book GLOBE
Cloud Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Max/Min/Current Air Temperature Atmosphere Protocol GLOBE
Protocol Teacher's Guide
Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
K-ESS2-2 |Construct an argument supported by evidence for how [None.
plants and animals (including humans) can change the
environment to meet their needs.
K-ESS3-1 |Use a model to represent the relationship between the |None.
needs of different plants or animals (including humans)
and the places they live.
K-ESS3-2 |Ask questions to obtain information about the purpose [None.
of weather forecasting to prepare for, and respond to,
severe weather.*
K-ESS3-3 |Communicate solutions that will reduce the impact of None.
humans on the land, water, air, and/or other living things
in the local environment.*
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1st Grade

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
1-PS4-1 Plan and conduct investigations to provide evidence that|None.
vibrating materials can make sound and that sound can
make materials vibrate.
1-PS4-2 Make observations to construct an evidence-based None.
account that objects can be seen only when illuminated.
1-PS4-3 Plan and conduct an investigation to determine the None.
effect of placing objects made with different materials in
the path of a beam of light.
1-PS4-4 Use tools and materials to design and build a device that |None.
uses light or sound to solve the problem of
communicating over a distance.*
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1st Grade

Life Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
1-LS1-1 Use materials to design a solution to a human problem |None.
by mimicking how plants and/or animals use their
external parts to help them survive, grow, and meet their
needs.*
1-LS1-2 Read texts and use media to determine patterns in None.
behavior of parents and offspring that help offspring
survive.
1-LS3-1 Make observations to construct an evidence-based None.
account that young plants and animals are like, but not
exactly like, their parents.
1st Grade
Earth and Space Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
1-ESS1-1 Use observations of the sun, moon, and stars to describe [None.
patterns that can be predicted.
1-ESS1-2  [Make observations at different times of year to relate the |None.
amount of daylight to the time of year.
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2nd Grade

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
2-PS1-1 Plan and conduct an investigation to describe and None.
classify different kinds of materials by their observable
properties.
2-PS1-2 Analyze data obtained from testing different materials to [None.
determine which materials have the properties that are
best suited for an intended purpose.*
2-PS1-3 Make observations to construct an evidence-based None.
account of how an object made of a small set of pieces
can be disassembled and made into a new object.
2-PS1-4 Construct an argument with evidence that some changes|None.
caused by heating or cooling can be reversed and some
cannot.
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 64




2nd Grade

Life Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
2-1LS2-1 Plan and conduct an investigation to determine if plants |Earth System in a Bottle Earthasa Activity Elementary
need sunlight and water to grow. System GLOBE
2-LS2-2 Develop a simple model that mimics the function ofan  |None.
animal in dispersing seeds or pollinating plants.*
2-L54-1 Make observations of plants and animals to compare the |The Mystery of the Missing Earthasa Elementary Elementary
diversity of life in different habitats. Hummingbirds System GLOBE Book GLOBE
All Year Long Earthasa Activity Elementary
System GLOBE
The Colors of the Seasons Earthasa Activity Elementary
System GLOBE
Honing In On Hummingbirds Earthasa Activity Elementary
System GLOBE
P1: Green-up Cards Earthasa Activity GLOBE
System Teacher's Guide
P2: A Sneak Preview of Budburst Earthasa Activity GLOBE
System Teacher's Guide
P3: A First Look at Phenology Earthasa Activity GLOBE
System Teacher's Guide
P4: A Beginning Look at Photosynthesis Earthasa Activity GLOBE
System Teacher's Guide
Water Wonders Hydrology Activity Elementary
GLOBE
We All Need Soil! Soil Activity Elementary
GLOBE
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2nd Grade

Life Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
2-L54-1 Make observations of plants and animals to compare the |Ruby-throated Hummingbird Protocol Earthasa Protocol GLOBE
diversity of life in different habitats. System Teacher's Guide
Arctic Bird Migration Monitoring Earthasa Protocol GLOBE
Protocol System Teacher's Guide
Budburst Protocol Earthasa Protocol GLOBE
System Teacher's Guide
Green-Down Protocol Earthasa Protocol GLOBE
System Teacher's Guide
Green-Up Protocol Earthasa Protocol GLOBE
System Teacher's Guide
Phenological Gardens Protocol Earthasa Protocol GLOBE
System Teacher's Guide
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2nd Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
2-ESS1-1  [Make observations from media to construct an evidence- [None.
based account that Earth events can occur quickly or
slowly.
2-ESS2-1  [Compare multiple solutions designed to slow or prevent [None.
wind or water from changing the shape of the land.*
2-ESS2-2 |Develop a model to represent the shapes and kinds of ~ [Model a Catchment Basin Hydrology Activity GLOBE
land and bodies of water in an area. Teacher's Guide
Water Walk Hydrology Activity GLOBE
Teacher's Guide
Measure Up Hydrology Activity Elementary
GLOBE
2-ESS2-3  |Obtain information to identify where water is found on  [None.
Earth and that it can be solid or liquid.
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 67




Kindergarten - 2nd Grade

[Engineering, Technology, and Applications of Science

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
2-ETS1-1 Ask questions, make observations, and gather None.
information about a situation people want to change to
define a simple problem that can be solved through the
development of a new or improved object or tool.
2-ETS1-2 [Develop a simple sketch, drawing, or physical model to |[None.
illustrate how the shape of an object helps it function as
needed to solve a given problem.
2-ETS1-3  |Analyze data from tests of two objects designed to solve [None.
the same problem to compare the strengths and
weaknesses of how each performs.
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 68




\Up
GLOBE NGSS DCI Connections Overview < .§
Elementary (3-5) [A = Activities, P = Protocol(s)]
3-PS2 Motion and Stability: Forces and Interactions
3-LS1 From Molecules to Organisms: Structures and Processes
3-LS2 Ecosystems: Interactions, Energy, and Dynamics
3-LS3 Heredity: Inheritance and Variation of Traits
3-LS4 Biological Evolution: Unity and Diversity P
3-ESS2 Earth's Systems P Al A A
3-ESS3 Earth and Human Activity
4-PS3 Energy
4-PS4 Waves and Their Applications in Technologies for Information Transfer
4-LS1 From Molecules to Organisms: Structures and Processes A P A
4-ESS1 Earth's Place in the Universe
4-ESS2 Earth's Systems P
4-ESS3 Earth and Human Activity
5-PS1 Matter and Its Interactions
5-PS2 Motion and Stability: Forces and Interactions
5-PS3 Energy
5-LS1 From Molecules to Organisms: Structures and Processes
5-LS2 Ecosystems: Interactions, Energy, and Dynamics
5-ESS1 Earth's Place in the Universe
5-ESS2 Earth's Systems A/P| P P P [A/P| A
5-ESS3 Earth and Human Activity A
3-5-ETS1 Engineering Design

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 69



3rd Grade

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
3-PS2-1 Plan and conduct an investigation to provide evidence of |None.
the effects of balanced and unbalanced forces on the
motion of an object.
3-PS2-2 Make observations and/or measurements of an object’s None.
motion to provide evidence that a pattern can be used to
predict future motion.
3-PS2-3 Ask questions to determine cause and effect relationships |None.
of electric or magnetic interactions between two objects
not in contact with each other.
3-PS2-4 Define a simple design problem that can be solved by None.
applying scientific ideas about magnets.*
3rd Grade
Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
3-LS1-1 Develop models to describe that organisms have unique |[None.
and diverse life cycles but all have in common birth,
growth, reproduction, and death.
3-LS2-1 Construct an argument that some animals form groups Arctic Bird Migration Monitoring Earthasa Protocol GLOBE
that help members survive. Protocol System Teacher's Guide
3-LS3-1 Analyze and interpret data to provide evidence that plants|None.

and animals have traits inherited from parents and that
variation of these traits exists in a group of similar
organismes.




3rd Grade

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
3-LS3-2 Use evidence to support the explanation that traits can be [None.
influenced by the environment.
3-LS4-1 Analyze and interpret data from fossils to provide None.
evidence of the organisms and the environments in which
they lived long ago.
3-LS4-2 Use evidence to construct an explanation for how the None.
variations in characteristics among individuals of the same
species may provide advantages in surviving, finding
mates, and reproducing.
3-LS4-3 Construct an argument with evidence that in a particular [None.
habitat some organisms can survive well, some survive
less well, and some cannot survive at all.
3-LS4-4 Make a claim about the merit of a solution to a problem  [Site Selection Land Cover Protocol GLOBE
caused when the environment changes and the types of Teacher's Guide
plants and animals that live there may change.*
Manual Land Cover Mapping Protocol Land Cover Protocol GLOBE
Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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3rd Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
3-ESS2-1 Represent data in tables and graphical displays to describe[Max/Min/Current Air Temperature Atmosphere Protocol GLOBE
typical weather conditions expected during a particular  |Protocol Teacher's Guide
season.
Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Cloud Protocols Atmosphere Protocol GLOBE
Teacher's Guide
S1: What Can We Learn About Our Earthasa Activity GLOBE
Seasons? System Teacher's Guide
All Year Long Earthasa Activity Elementary
System GLOBE
ESS: 2 Exploring Annual Changes (2007) Earthasa Activity Earthasa
System System Packet
(2007)
3-ESS2-2 Obtain and combine information to describe climatesin  [From Weather to Climate - Air Climate Activity GLOBE Website
different regions of the world. Temperature Data Foundations
What is your Climate Classification Climate Activity GLOBE Website
Foundations
ESS: 2 Exploring Annual Changes (2007) Earth as a Activity Earthasa
System System Packet
(2007)
3-ESS3-1 Make a claim about the merit of a design solution that None.
reduces the impacts of a weather-related hazard.*
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 72




4th Grade

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
4-PS3-1 Use evidence to construct an explanation relating the None.
speed of an object to the energy of that object.
4-PS3-2 Make observations to provide evidence that energy can  [None.
be transferred from place to place by sound, light, heat,
and electric currents.
4-PS3-3 Ask questions and predict outcomes about the changes in |None.
energy that occur when objects collide.
4-PS3-4 Apply scientific ideas to design, test, and refine a device  [None.
that converts energy from one form to another.*
4-PS4-1 Develop a model of waves to describe patterns in terms of [None.
amplitude and wavelength and that waves can cause
objects to move.
4-PS4-2 Develop a model to describe that light reflecting from None.
objects and entering the eye allows objects to be seen.
4-PS4-3 Generate and compare multiple solutions that use None.
patterns to transfer information.*
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 73




4th Grade

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area

4-LS1-1 Construct an argument that plants and animals have Water Wonders Hydrology Activity Elementary
internal and external structures that function to support GLOBE
survival, growth, behavior, and reproduction.

4-L51-2 Use a model to describe that animals receive different Honing In On Hummingbirds Earthasa Activity Elementary
types of information through their senses, process the System GLOBE
info.rmation in their brain, and respond to the information Ruby-throated Hummingbird Protocol Earthasa Protocol GLOBE
in different ways. System Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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4th Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
4-ESS1-1 Identify evidence from patterns in rock formations and None.
fossils in rock layers to support an explanation for changes
in a landscape over time.
4-ESS2-1 Make observations and/or measurements to provide None.
evidence of the effects of weathering or the rate of
erosion by water, ice, wind, or vegetation.
4-ESS2-2 Analyze and interpret data from maps to describe patterns|{None.
of Earth’s features.
4-ESS3-1 Obtain and combine information to describe that energy [None.
and fuels are derived from natural resources and their
uses affect the environment.
4-ESS3-2 Generate and compare multiple solutions to reduce the  |None.
impacts of natural Earth processes on humans.*
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5th Grade

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-PS1-1 Develop a model to describe that matter is made of None.
particles too small to be seen.
5-PS1-2 Measure and graph quantities to provide evidence that None.
regardless of the type of change that occurs when
heating, cooling, or mixing substances, the total weight of
matter is conserved.
5-PS1-3 Make observations and measurements to identify None.
materials based on their properties.
5-PS1-4 Conduct an investigation to determine whether the None.
mixing of two or more substances results in new
substances.
5-PS2-1 Support an argument that the gravitational force exerted [None.
by Earth on objects is directed down.
5-PS3-1 Use models to describe that energy in animals’ food (used |None.
for body repair, growth, motion, and to maintain body
warmth) was once energy from the sun.
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 76




5th Grade

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-LS1-1 Support an argument that plants get the materials they  [None.
need for growth chiefly from air and water.
5-LS2-1 Develop a model to describe the movement of matter None.
among plants, animals, decomposers, and the
environment.
5th Grade
Earth and Space Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area
5-ESS1-1 Support an argument that the apparent brightness of the |None.
sun and stars is due to their relative distances from Earth.
5-ESS1-2 Represent data in graphical displays to reveal patterns of |None.
daily changes in length and direction of shadows, day and
night, and the seasonal appearance of some stars in the
night sky.
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 77




5th Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ESS2-1 Develop a model using an example to describe ways the |GC2: Components of the earth system Earthasa Activity GLOBE
geosphere, biosphere, hydrosphere, and/or atmosphere  |working together System Teacher's Guide
interact.
ESS: 3. Explore Relationships between Earthasa Activity Earth as a
Types of Data (across columns) (1987) System Sysyem (1987)
Land, Water and Air Atmosphere Activity GLOBE
Teacher's Guide
LC1: Connecting the parts of the study Earthasa Activity GLOBE
site System Teacher's Guide
LC2: Representing the study site in a Earthasa Activity GLOBE
diagram System Teacher's Guide
LC4: Diagramming the study site for Earthasa Activity GLOBE
others System Teacher's Guide
LC5: Comparing the study site to one in Earthasa Activity GLOBE
another region System Teacher's Guide
Digital Multi-Day Max/Min/Current Air Atmosphere Protocol GLOBE
and Soil Temperature Protocol Teacher's Guide
Automated Soil and Air Temperature Atmosphere Protocol GLOBE
Monitoring Protocol Teacher's Guide
AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
Davis Weather Station Protocol Atmosphere Protocol GLOBE Website
A Guide to Connections between the GLOBE Program and the Next Generation Science Standards. 78




5th Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ESS2-1 Develop a model using an example to describe ways the |RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
geosphere, biosphere, hydrosphere, and/or atmosphere
interact.
WeatherHawk Weather Station Protocol | Atmosphere Protocol GLOBE Website
Cloud Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Digital Multi-Day Max/Min/Current Air Atmosphere Protocol GLOBE
and Soil Temperature Protocol Teacher's Guide
Max/Min/Current Air Temperature Atmosphere Protocol GLOBE
Protocol Teacher's Guide
Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Relative Humidity Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Surface Temperature Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Green-Down Protocol Earthasa Protocol GLOBE
System Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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5th Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ESS2-1 Develop a model using an example to describe ways the |Green-Up Protocol Earthasa Protocol GLOBE
geosphere, biosphere, hydrosphere, and/or atmosphere System Teacher's Guide
interact.
Phenological Gardens Protocol Earthasa Protocol GLOBE
System Teacher's Guide
Land Cover Sample Site Protocol Land Cover Protocol GLOBE
Teacher's Guide
Manual Land Cover Mapping Protocol Land Cover Protocol GLOBE
Teacher's Guide
Dissolved Oxygen Protocol Hydrology Protocol GLOBE
Teacher's Guide
Water Temperature Protocol Hydrology Protocol GLOBE
Teacher's Guide
Water Transparency Protocol Hydrology Protocol GLOBE
Teacher's Guide
Infiltration Protocol Soil Protocol GLOBE
Teacher's Guide
Soil Temperature Soil Protocol GLOBE
Teacher's Guide
Soil Characterization Soil Protocol GLOBE

Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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5th Grade

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ESS2-2 Describe and graph the amounts and percentages of None.
water and fresh water in various reservoirs to provide
evidence about the distribution of water on Earth.
5-ESS3-1 Obtain and combine information about ways individual ~ [Model a Catchment Basin Hydrology Activity GLOBE
communities use science ideas to protect the Earth’s Teacher's Guide
resources and environment.
3rd - 5th Grade
Engineering, Technology, and Applications of Science
Student Performance Expectation (SPE) Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ETS1-1 Define a simple design problem reflecting a need or a None.
want that includes specified criteria for success and
constraints on materials, time, or cost.
5-ETS1-2 Generate and compare multiple possible solutions to a None.
problem based on how well each is likely to meet the
criteria and constraints of the problem.
5-ETS1-3 Plan and carry out fair tests in which variables are None.

controlled and failure points are considered to identify
aspects of a model or prototype that can be improved.
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Middle School (6-8) [A = Activities, P = Protocol(s)]

MS-PS1 Matter and Its Interactions P P

MS-PS2 Motion and Stability: Forces and Interactions

MS-PS3 Energy

MS-PS4 Waves and Their Applications in Technologies for Information Transfer P
MS-LS1 From Molecules to Organisms: Structure and Processes P |AP| A
MS-LS2 Ecosystems: Interactions, Energy, and Dynamics P |A/P|A/P| A A

MS-LS3 Heredity: Inheritance and Variation of Traits

MS-LS4 Biological Evolution: Unity and Diversity

MS-ESST Earth's Place in the Universe A

MS-ESS2 Earth's Systems A/P| A A A A A
MS-ESS3 Earth and Human Activity P A A A A
MS-ETS1 Engineering Design A A
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Middle School (Grades 6-8)

Physical Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |Resource Type|  Source
Area

MS-PS1-1 Develop models to describe the atomic composition of  |Cloud Protocols Atmosphere Protocol GLOBE
simple molecules and extended structures. Teacher's Guide

MS-PS1-2 Analyze and interpret data on the properties of Soil Characterization Soil Protocol GLOBE
substances before and after the substances interact to Teacher's Guide
determine if a chemical reaction has occurred.

MS-PS1-3 Gather and make sense of information to describe that Soil Characterization Soil Protocol GLOBE
synthetic materials come from natural resources and Teacher's Guide
impact society.

Bulk Density Soil Protocol GLOBE
Teacher's Guide
Soil Site Selection and Exposure Soil Protocol GLOBE
Teacher's Guide
Soil Particle Density Soil Protocol GLOBE
Teacher's Guide
Soil Particle Size Distribution Soil Protocol GLOBE
Teacher's Guide
Soil pH Soil Protocol GLOBE
Teacher's Guide
Soil Fertility Soil Protocol GLOBE

Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Physical Sciences

Student Performance Expectation (SPE)

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-PS1-4

Develop a model that predicts and describes changes in
particle motion, temperature, and state of a pure
substance when thermal energy is added or removed.

Cloud Protocols

Atmosphere

Protocol

GLOBE
Teacher's Guide

MS-PS1-5

Develop and use a model to describe how the total
number of atoms does not change in a chemical reaction
and thus mass is conserved.

Soil Characterization

Soil

Protocol

GLOBE
Teacher's Guide

MS-PS1-6

Undertake a design project to construct, test, and modify
a device that either releases or absorbs thermal energy by
chemical processes.*

None.

MS-PS2-1

Apply Newton’s Third Law to design a solution to a
problem involving the motion of two colliding objects.*

None.

MS-PS2-2

Plan an investigation to provide evidence that the change
in an object’'s motion depends on the sum of the forces
on the object and the mass of the object.

None.

MS-PS2-3

Ask questions about data to determine the factors that
affect the strength of electric and magnetic forces.

None.

MS-PS2-4

Construct and present arguments using evidence to
support the claim that gravitational interactions are
attractive and depend on the masses of interacting
objects.

None.




Middle School (Grades 6-8)

Physical Sciences

Student Performance Expectation (SPE)

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-PS2-5

Conduct an investigation and evaluate the experimental
design to provide evidence that fields exist between
objects exerting forces on each other even though the
objects are not in contact.

None.

MS-PS3-1

Construct and interpret graphical displays of data to
describe the relationships of kinetic energy to the mass of
an object and to the speed of an object.

None.

MS-PS3-2

Develop a model to describe that when the arrangement
of objects interacting at a distance changes, different
amounts of potential energy are stored in the system.

None.

MS-PS3-3

Apply scientific principles to design, construct, and test a
device that either minimizes or maximizes thermal energy
transfer.*

None.

MS-PS3-4

Plan an investigation to determine the relationships
among the energy transferred, the type of matter, the
mass, and the change in the average kinetic energy of the
particles as measured by the temperature of the sample.

None.

MS-PS3-5

Construct, use, and present arguments to support the
claim that when the motion energy of an object changes,
energy is transferred to or from the object.

None.

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Physical Sciences

to support the claim that digitized signals (sent as wave
pulses) are a more reliable way to encode and transmit
information.

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area

MS-PS4-1 Use mathematical representations to describe a simple  [None.
model for waves that includes how the amplitude of a
wave is related to the energy in a wave.

MS-PS4-2 Develop and use a model to describe that waves are Aerosols Protocol Atmosphere Protocol GLOBE
reflected, absorbed, or transmitted through various Teacher's Guide
materials.

Water Vapor Protocol Atmosphere Protocol GLOBE
Teacher's Guide
MS-PS4-3 Integrate qualitative scientific and technical information [None.

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area

MS-LS1-1 Conduct an investigation to provide evidence that living |P4: A Beginning Look at Earth as a System Activity GLOBE
things are made of cells, either one cell or many different |Photosynthesis Teacher's Guide
numbers and types of cells.

MS-LS1-2 Develop and use a model to describe the function of a cell[None.
as a whole and ways parts of cells contribute to the
function.

MS-LS1-3 Use argument supported by evidence for how the body is |None.

a system of interacting subsystems composed of groups
of cells.

MS-LS1-4 Use argument based on empirical evidence and scientific |P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE
reasoning to support an explanation for how Teacher's Guide
characteristic animal behaviors and specialized plant
structures affect the probability of successful

. . . Budburst Protocol Earth as a System Protocol GLOBE

reproduction of animals and plants respectively. .

Teacher's Guide

Green-Up Protocol Earth as a System Protocol GLOBE
Teacher's Guide

Lilac Phenology Protocol Earth as a System Protocol GLOBE
Teacher's Guide

Ruby-throated Hummingbird Earth as a System Protocol GLOBE

Protocol

Teacher's Guide




Middle School (Grades 6-8)

Life Sciences

how environmental and genetic factors influence the
growth of organisms.

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area
MS-LS1-5 Construct a scientific explanation based on evidence for [P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE

Teacher's Guide

P3: A First Look at Phenology Earth as a System Activity GLOBE
Teacher's Guide
ESS: 3. Explore Relationships Earth as a System Activity Earth as a
between Types of Data (across Sysyem (1987)
columns) (1987)
ESS: 4. Global Patterns (1987) Earth as a System Activity Earth as a
Sysyem (1987)
Green-Down Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Green-Up Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Budburst Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Ruby-throated Hummingbird Earth as a System Protocol GLOBE

Protocol

Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Life Sciences

how environmental and genetic factors influence the
growth of organisms.

Protocol

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area
MS-LS1-5 Construct a scientific explanation based on evidence for |Arctic Bird Migration Monitoring Earth as a System Protocol GLOBE

Teacher's Guide

Selection, Documenting Your
Hydrology Site, Sampling
Procedures

Seaweed Reproductive Phenology | Earth as a System Protocol GLOBE
Protocol Teacher's Guide
Phenological Gardens Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Freshwater Macroinvertebrates Hydrology Protocol GLOBE
Teacher's Guide
Alkalinity Protocol Hydrology Protocol GLOBE
Teacher's Guide
Dissolved Oxygen Protocol Hydrology Protocol GLOBE
Teacher's Guide
Electrical Conductivity Protocol Hydrology Protocol GLOBE
Teacher's Guide
Instrument Construction, Site Hydrology Protocol GLOBE

Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Life Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area

MS-LS1-5 Construct a scientific explanation based on evidence for [Nitrate Protocol Hydrology Protocol GLOBE

how environmental and genetic factors influence the Teacher's Guide
growth of organisms.

Optional Salinity Titration Hydrology Protocol GLOBE
Teacher's Guide

pH Protocol Hydrology Protocol GLOBE
Teacher's Guide

Salinity Protocol Hydrology Protocol GLOBE
Teacher's Guide

Water Temperature Protocol Hydrology Protocol GLOBE
Teacher's Guide

Water Transparency Protocol Hydrology Protocol GLOBE

Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Life Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |Resource Type|  Source
Area
MS-LS1-6 Construct a scientific explanation based on evidence for [P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE
the role of photosynthesis in the cycling of matter and Teacher's Guide
flow of energy into and out of organisms.
P4: A Beginning Look at Earth as a System Activity GLOBE
Photosynthesis Teacher's Guide
P5: Investigating Leaf Pigments Earth as a System Activity GLOBE
Teacher's Guide
P6: Global Patterns in Green-up and | Earth as a System Activity GLOBE
Green-down Teacher's Guide
Green-Up Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Green-Down Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Budburst Protocol Earth as a System Protocol GLOBE
Teacher's Guide
P1: Green-up Cards Earth as a System Activity GLOBE

Teacher's Guide




Middle School (Grades 6-8)

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area
MS-LS1-7 Develop a model to describe how food is rearranged None.
through chemical reactions forming new molecules that
support growth and/or release energy as this matter
moves through an organism.
MS-LS1-8 Gather and synthesize information that sensory receptors [None.
respond to stimuli by sending messages to the brain for
immediate behavior or storage as memories.
MS-LS2-1 Analyze and interpret data to provide evidence for the GC2: Components of the earth Earth as a System Activity GLOBE

effects of resource availability on organisms and
populations of organisms in an ecosystem.

system working together

Teacher's Guide

P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE
Teacher's Guide

RC2: Effects of inputs and outputs Earth as a System Activity GLOBE

on a region Teacher's Guide

ESS: 3. Explore Relationships Earth as a System Activity Earth as a

between Types of Data (across Sysyem (1987)

columns) (1987)

ESS: 4. Global Patterns (1987) Earth as a System Activity Earth as a

Sysyem (1987)




Middle School (Grades 6-8)

Life Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area
MS-LS2-1 Analyze and interpret data to provide evidence for the Arctic Bird Migration Monitoring Earth as a System Protocol GLOBE
effects of resource availability on organisms and Protocol Teacher's Guide
populations of organisms in an ecosystem.
Budburst Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Green-Down Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Green-Up Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Ruby-throated Hummingbird Earth as a System Protocol GLOBE
Protocol Teacher's Guide
Freshwater Macroinvertebrates Hydrology Protocol GLOBE
Teacher's Guide
MS-LS2-2 Construct an explanation that predicts patterns of None.
interactions among organisms across multiple
ecosystems.




Middle School (Grades 6-8)

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |ResourceType|  Source
Area
MS-LS2-3 Develop a model to describe the cycling of matter and Carbon Cycle Adventure Story Carbon Activity Other
flow of energy among living and nonliving parts of an
LA Carbon Travels Game Carbon Activity Other
Turnover Rate & Residence Time Carbon Activity Other
MS-LS2-4 Construct an argument supported by empirical evidence |[P3: A First Look at Phenology Earth as a System Activity GLOBE

that changes to physical or biological components of an
ecosystem affect populations.

Teacher's Guide

P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE
Teacher's Guide
P7: Temperature and Precipitation as| Earth as a System Activity GLOBE
Limiting Factors in Ecosystems Teacher's Guide
Green-Down Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Green-Up Protocol Earth as a System Protocol GLOBE
Teacher's Guide
Budburst Protocol Earth as a System Protocol GLOBE

Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Life Sciences
Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation |Resource Type|  Source
Area

MS-LS2-4 Construct an argument supported by empirical evidence [Ruby-throated Hummingbird Earth as a System Protocol GLOBE

that changes to physical or biological components of an  |Protocol Teacher's Guide
ecosystem affect populations.

Arctic Bird Migration Monitoring Earth as a System Protocol GLOBE
Protocol Teacher's Guide

Phenological Gardens Protocol Earth as a System Protocol GLOBE
Teacher's Guide

Freshwater Macroinvertebrates Hydrology Protocol GLOBE
Teacher's Guide

Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide

MS-LS2-5 Evaluate competing design solutions for maintaining Model a Catchment Basin Hydrology Activity GLOBE
biodiversity and ecosystem services.* Teacher's Guide

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.
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Middle School (Grades 6-8)

Life Sciences

Student Performance Expectation (SPE)

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-LS3-1

Develop and use a model to describe why structural
changes to genes (mutations) located on chromosomes
may affect proteins and may result in harmful, beneficial,
or neutral effects to the structure and function of theX
organism.

None.

MS-LS3-2

Develop and use a model to describe why asexual
reproduction results in offspring with identical genetic
information and sexual reproduction results in offspring
with genetic variation.

None.

MS-LS4-1

Analyze and interpret data for patterns in the fossil record
that document the existence, diversity, extinction, and
change of life forms throughout the history of life on
Earth under the assumption that natural laws operate
today as in the past.

None.

MS-LS4-2

Apply scientific ideas to construct an explanation for the
anatomical similarities and differences among modern
organisms and between modern and fossil organisms to
infer evolutionary relationships.

None.

MS-LS4-3

Analyze displays of pictorial data to compare patterns of
similarities in the embryological development across
multiple species to identify relationships not evident in
the fully formed anatomy.

None.
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Middle School (Grades 6-8)

Life Sciences

Student Performance Expectation (SPE)

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-LS4-4

Construct an explanation based on evidence that
describes how genetic variations of traits in a population
increase some individuals’ probability of surviving and
reproducing in a specific environment.

None.

MS-LS4-5

Gather and synthesize information about the
technologies that have changed the way humans
influence the inheritance of desired traits in organisms.

None.

MS-LS4-6

Use mathematical representations to support
explanations of how natural selection may lead to
increases and decreases of specific traits in populations
over time.

None.
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Middle School (Grades 6-8)

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area
MS-ESS1-1 Develop and use a model of the Earth-sun-moon system |S4: Modeling the Reasons for Earth as a System Activity GLOBE
to describe the cyclic patterns of lunar phases, eclipses of |Seasonal Change Teacher's Guide
the sun and moon, and seasons.
S5: Seasonal Change on Land and Earth as a System Activity GLOBE
Water Teacher's Guide
MS-ESS1-2 Develop and use a model to describe the role of gravity in |None.
the motions within galaxies and the solar system.
MS-ESS1-3 Analyze and interpret data to determine scale properties |None.
of objects in the solar system.
MS-ESS1-4 Construct a scientific explanation based on evidence from |None.
rock strata for how the geologic time scale is used to
organize Earth’s 4.6-billion-year-old history.

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.

98




Middle School (Grades 6-8)

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area

MS-ESS2-1 Develop a model to describe the cycling of Earth’s GC2: Components of the earth Earth as a System Activity GLOBE
materials and the flow of energy that drives this process. |[system working together Teacher's Guide

LC1: Connecting the parts of the Earth as a System Activity GLOBE
study site Teacher's Guide

Model Your Water Balance Hydrology Activity GLOBE
Teacher's Guide

Soil: The Great Decomposer Soil Activity GLOBE
Teacher's Guide

MS-ESS2-2 Construct an explanation based on evidence for how Model a Catchment Basin Hydrology Activity GLOBE
geoscience processes have changed Earth’s surface at Teacher's Guide

varying time and spatial scales.

Why Do We Study Soil? Soil Activity GLOBE
Teacher's Guide

Just Passing Through: Beginning Soil Activity GLOBE
Level Teacher's Guide

Just Passing Through Soil Activity GLOBE

Teacher's Guide




Middle School (Grades 6-8)

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area

MS-ESS2-3 Analyze and interpret data on the distribution of fossils  [FLEXE - Ecology Unit Activity 2 FLEXE Activity Other
and rocks, continental shapes, and seafloor structures to
provide evidence of the past plate motions.

MS-ESS2-4 Develop a model to describe the cycling of water through [Land, Water and Air Atmosphere Activity GLOBE
Earth’s systems driven by energy from the sun and the Teacher's Guide
force of gravity.

Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Relative Humidity Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Watershed Dynamics Module | #1 Watershed Other GLOBE Website
Natural Water Availability Dynamics

MS-ESS2-5 Collect data to provide evidence for how the motions and [Observing, Describing, and Atmosphere Activity GLOBE
complex interactions of air masses results in changesin  [Identifying Clouds Teacher's Guide
weather conditions.

Aerosols Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Automated Soil and Air Temperature|  Atmosphere Protocol GLOBE
Monitoring Protocol Teacher's Guide
AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
Barometric Pressure Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Davis Weather Station Protocol Atmosphere Protocol GLOBE Website




Middle School (Grades 6-8)

Earth and Space Sciences

Protocol

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area
MS-ESS2-5 Collect data to provide evidence for how the motions and [Cloud Protocols Atmosphere Protocol GLOBE
complex interactions of air masses results in changes in Teacher's Guide
weather conditions.
Digital Multi-Day Max/Min/Current Atmosphere Protocol GLOBE
Air and Soil Temperature Protocol Teacher's Guide
Instrument Construction, Site Atmosphere Protocol GLOBE
Selection and Set-Up Teacher's Guide
Max/Min/Current Air Temperature Atmosphere Protocol GLOBE
Protocol Teacher's Guide
Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
Relative Humidity Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Surface Ozone Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Surface Temperature Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Water Vapor Protocol Atmosphere Protocol GLOBE
Teacher's Guide
WeatherHawk Weather Station Atmosphere Protocol GLOBE Website




Middle School (Grades 6-8)

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area

MS-ESS2-6 Develop and use a model to describe how unequal GC1: Your regional and global Earth as a System Activity GLOBE
heating and rotation of the Earth cause patterns of connection Teacher's Guide
atmospheric and oceanic circulation that determine
regional climates. S4: Modeling the Reasons for Earth as a System Activity GLOBE

Seasonal Change Teacher's Guide
GC2: Components of the earth Earth as a System Activity GLOBE
system working together Teacher's Guide
From Weather to Climate — Air Climate Activity GLOBE Website
Temperature Data Foundations

MS-ESS3-1 Construct a scientific explanation based on evidence for [Model Your Water Balance Hydrology Activity GLOBE
how the uneven distributions of Earth’s mineral, energy, Teacher's Guide
and groundwater resources are the result of past and
current geoscience processes.

MS-ESS3-2 Analyze and interpret data on natural hazards to forecast [None.
future catastrophic events and inform the development
of technologies to mitigate their effects.

MS-ESS3-3 Apply scientific principles to design a method for RC2: Effects of inputs and outputs Earth as a System Activity GLOBE
monitoring and minimizing a human impact on the on a region Teacher's Guide
environment.*

Land Cover Sample Site Protocol Land Cover Protocol GLOBE
Teacher's Guide
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Middle School (Grades 6-8)

Earth and Space Sciences

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area
MS-ESS3-3 Apply scientific principles to design a method for Watershed Dynamics Module |l #1 Watershed Other GLOBE Website
monitoring and minimizing a human impact on the Rainwater Runoff Podcast Dynamics
environment.* Watershed Dynamics Module Il #2 Watershed Other GLOBE Website
Building a Watershed Model Dynamics
Watershed Dynamics Module Il #3 Watershed Other GLOBE Website
Measuring Streamflow Lab/Virtual Dynamics
River
Watershed Dynamics Module Il #4 Watershed Other GLOBE Website
Just Passing Through/Infiltration Dynamics
Protocol**
Watershed Dynamics Module Il #5 Watershed Other GLOBE Website
Netlogo Runoff Model Dynamics
Watershed Dynamics Module Il #6 Watershed Other GLOBE Website
Analyzing Hydrographs Dynamics
Watershed Dynamics Module Il #7 Watershed Other GLOBE Website
FieldScope/Urban Sprawl Dynamics
Watershed Dynamics Module Il #8 Watershed Other GLOBE Website
Extentions Dynamics
MS-ESS3-4 Construct an argument supported by evidence for how  |None.
increases in human population and per-capita
consumption of natural resources impact Earth'’s systems.
MS-ESS3-5 Ask questions to clarify evidence of the factors that have [None.
caused the rise in global temperatures over the past
century.




Middle School (Grades 6-8)

Engineering, Technology, and Applications of Science

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area
MS-ETS1-1 Define the criteria & constraints of a design problem w/  |Building a Thermometer Atmosphere Activity GLOBE
sufficient precision to ensure a successful solution, taking Teacher's Guide
into account relevant scientific principles & potential
impacts on people & the natural environment thatmay  [Making a Sundial Atmosphere Activity GLOBE
limit possible solutions. Teacher's Guide
Instrument Construction, Site Atmosphere Protocol GLOBE
Selection and Set-Up Teacher's Guide
Model a Catchment Basin Hydrology Activity GLOBE
Teacher's Guide
MS-ETS1-2 Evaluate competing design solutions using a systematic  [Building a Thermometer Atmosphere Activity GLOBE
process to determine how well they meet the criteria and Teacher's Guide
constraints of the problem.
Making a Sundial Atmosphere Activity GLOBE
Teacher's Guide
Instrument Construction, Site Atmosphere Protocol GLOBE
Selection and Set-Up Teacher's Guide
Model a Catchment Basin Hydrology Activity GLOBE

Teacher's Guide




Middle School (Grades 6-8)

Engineering, Technology, and Applications of Science

Student Performance Expectation (SPE) Use these GLOBE Resources Investigation |Resource Type Source
Area
MS-ETS1-3 Analyze data from tests to determine similarities and Building a Thermometer Atmosphere Activity GLOBE
differences among several design solutions to identify the Teacher's Guide
best characteristics of each that can be combined into a
new solution to better meet the criteria forll Making a Sundial Atmosphere Activity GLOBE
success. Teacher's Guide
Instrument Construction, Site Atmosphere Protocol GLOBE
Selection and Set-Up Teacher's Guide
Model a Catchment Basin Hydrology Activity GLOBE
Teacher's Guide
MS-ETS1-4 Develop a model to generate data for iterative testing and|Building a Thermometer Atmosphere Activity GLOBE
modification of a proposed object, tool, or process such Teacher's Guide
that an optimal design can be achieved.
Making a Sundial Atmosphere Activity GLOBE
Teacher's Guide
Instrument Construction, Site Atmosphere Protocol GLOBE
Selection and Set-Up Teacher's Guide
Model a Catchment Basin Hydrology Activity GLOBE

Teacher's Guide




n"OSp here

“
GLOBE NGSS DCI Connections Overview < .§

High School (9-12) [A = Activities, P = Protocol(s)]

HS-PS1 Matter and Its Interactions

HS-PS2 Motion and Stability: Forces and Interactions

HS-PS3 Energy A

HS-PS4 Waves and Their Applications in Technologies for Information Transfer P P

HS-LS1 From Molecules to Organisms: Structures and Processes A P A/P| A A/P
HS-LS2 Ecosystems: Interactions, Energy, and Dynamics A P P | A/P A/P
HS-LS3 Heredity: Inheritance and Variation of Traits

HS-LS4 Biological Evolution: Unity and Diversity A/P A A A
HS-ESS1 Earth's Place in the Universe P P A
HS-ESS2 Earth's Systems A/P| P |A/P| P A A A/P
HS-ESS3 Earth and Human Activity P P A A | A/P A
HS-ETS1 Engineering Design A A
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HS-PS1-1 Use the periodic table as a model to predict the relative None.
properties of elements based on the patterns of electrons in
the outermost energy level of atoms.

HS-PS1-2 Construct and revise an explanation for the outcome ofa  |None.
simple chemical reaction based on the outermost electron
states of atoms, trends in the periodic table, and knowledge
of the patterns of chemical properties.

HS-PS1-3 Plan and conduct an investigation to gather evidence to None.
compare the structure of substances at the bulk scale to
infer the strength of electrical forces between particles.

HS-PS1-4 Develop a model to illustrate that the release or absorption [None.
of energy from a chemical reaction system depends upon
the changes in total bond energy.

HS-PS1-5 Apply scientific principles and evidence to provide an None.
explanation about the effects of changing the temperature
or concentration of the reacting particles on the rate at
which a reaction occurs.

HS-PS1-6 Refine the design of a chemical system by specifying a None.
change in conditions that would produce increased
amounts of products at equilibrium.*

HS-PS1-7 Use mathematical representations to support the claim that |None.
atoms, and therefore mass, are conserved during a chemical
reaction.

HS-PS1-8 Develop models to illustrate the changes in the None.

composition of the nucleus of the atom and the energy
released during the processes of fission, fusion, and
radioactive decay.
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HS-PS2-1

Analyze data to support the claim that Newton’s second law
of motion describes the mathematical relationship among
the net force on a macroscopic object, its mass, and its
acceleration.

None.

HS-PS2-2

Use mathematical representations to support the claim that
the total momentum of a system of objects is conserved
when there is no net force on the system.

None.

HS-PS2-3

Apply scientific and engineering ideas to design, evaluate,
and refine a device that minimizes the force on a
macroscopic object during a collision.*

None.

HS-PS2-4

Use mathematical representations of Newton's Law of
Gravitation and Coulomb's Law to describe and predict the
gravitational and electrostatic forces between objects.

None.

HS-PS2-5

Plan and conduct an investigation to provide evidence that
an electric current can produce a magnetic field and that a
changing magnetic field can produce an electric current.

None.
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HS-PS3-1

Create a computational model to calculate the change in
the energy of one component in a system when the change
in energy of the other component(s) and energy flows in
and out of the system are known.

None.

HS-PS3-2

Develop and use models to illustrate that energy at the
macroscopic scale can be accounted for as either motions
of particles or energy stored in fields.

None.

HS-PS3-3

Design, build, and refine a device that works within given
constraints to convert one form of energy into another form
of energy.*

Building a GLOBE Sun Photometer
(pc board V3.0)

Atmosphere

Activity

Other

HS-PS3-4

Plan & conduct an investigation to provide evidence that
the transfer of thermal energy when two components of
different temp are combined within a closed system results
in a more uniform energy distribution among the
components in the system.

None.

HS-PS3-5

Develop and use a model of two objects interacting
through electric or magnetic fields to illustrate the forces
between objects and the changes in energy of the objects
due to the interaction.

None.
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HS-PS4-1 Use mathematical representations to support a claim Water Vapor Protocol Atmosphere Protocol GLOBE
regarding relationships among the frequency, wavelength, Teacher's Guide
and speed of waves traveling in various media.

Aerosols Protocol Atmosphere Protocol GLOBE
Teacher's Guide

HS-PS4-2 Evaluate questions about the advantages of using a digital |None.
transmission and storage of information.

HS-PS4-3 Evaluate the claims, evidence, and reasoning behind the None.
idea that electromagnetic radiation can be described either
by a wave model or a particle model, and that for some
situations one model is more useful than the other.

HS-PS4-4 Evaluate the validity and reliability of claims in published  |None.

materials of the effects that different frequencies of
electromagnetic radiation have when absorbed by matter.
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HS-PS4-5

Communicate technical information about how some
technological devices use the principles of wave behavior
and wave interactions with matter to transmit and capture
information and energy.*

Aerosols Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Max/Min/Current Air Temperature Atmosphere Protocol GLOBE
Protocol Teacher's Guide
AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
Davis Weather Station Protocol Atmosphere Protocol GLOBE Website
RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
WeatherHawk Weather Station Atmosphere Protocol GLOBE Website
Protocol
Water Temperature Protocol Hydrology Protocol GLOBE
Teacher's Guide
Soil Temperature Soil Protocol GLOBE

Teacher's Guide
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HS-LS1-1 Construct an explanation based on evidence for how the None.
structure of DNA determines the structure of proteins which
carry out the essential functions of life through systems of
specialized cells.

HS-LS1-2 Develop and use a model to illustrate the hierarchical Paper Clip Simulation & Model Carbon Activity Other
organization of interacting systems that provide specific Plant a Plant Experiments Carbon Activity Other
functions within multicellular organisms. P4: A Beginning Look at Earthasa Activity GLOBE

Photosynthesis System Teacher's Guide
P5: Investigating Leaf Pigments Earthasa Activity GLOBE
System Teacher's Guide
P6: Global Patterns in Green-up and Earthasa Activity GLOBE
Green-down System Teacher's Guide
HS-LS1-3 Plan and conduct an investigation to provide evidence that [Plant a Plant Experiments Carbon Activity Other
feedback mechanisms maintain homeostasis. Paper Clip Simulation & Model Carbon Activity Other
Global Carbon Cycle Model with Carbon Activity Other
Feedbacks
Biomass Accumulation Model Carbon Activity Other
P4: A Beginning Look at Earth as a Activity GLOBE
Photosynthesis System Teacher's Guide
HS-LS1-4 Use a model to illustrate the role of cellular division None.

(mitosis) and differentiation in producing and maintaining
complex organisms.
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High School (Grades 9-12)

Life Sciences

System

Student Performance Expectation (SPE) Use these GLOBE Resources | Investigation | Resource Type Source
Area
HS-LS1-5 Use a model to illustrate how photosynthesis transforms Plant a Plant Experiments Carbon Activity Other
light energy into stored chemical energy. Allometry Not A Llama Tree Carbon Activity Other
Tree Circumference Carbon Protocol Other
S5: Seasonal Change on Land and Earthasa Activity GLOBE
Water System Teacher's Guide
P4: A Beginning Look at Earthasa Activity GLOBE
Photosynthesis System Teacher's Guide
P5: Investigating Leaf Pigments Earthasa Activity GLOBE
System Teacher's Guide
P6: Global Patterns in Green-up and Earthasa Activity GLOBE
Green-down System Teacher's Guide
P7: Temperature and Precipitation Earthasa Activity GLOBE
as Limiting Factors in Ecosystems System Teacher's Guide
Budburst Protocol Earth as a Protocol GLOBE
System Teacher's Guide
Green-Up Protocol Earth asa Protocol GLOBE
System Teacher's Guide
Green-Down Protocol Earth as a Protocol GLOBE
System Teacher's Guide
Lilac Phenology Protocol Earthasa Protocol GLOBE

Teacher's Guide




HS-LS1-5 Use a model to illustrate how photosynthesis transforms Phenological Gardens Protocol Earth as a Protocol GLOBE
light energy into stored chemical energy. System Teacher's Guide

Seaweed Reproductive Phenology Earth as a Protocol GLOBE
Protocol System Teacher's Guide

Earth as a System Poster (1987) Earth as a Other Other

System
Earth as a System Poster (2007) Earth as a Other Other
System

Biometry Protocol Land Cover Protocol GLOBE
Teacher's Guide

HS-LS1-6 Construct and revise an explanation based on evidence for |P4: A Beginning Look at Earthasa Activity GLOBE
how carbon, hydrogen, and oxygen from sugar molecules |Photosynthesis System Teacher's Guide

may combine with other elements to form amino acids

and/or other large carbon-based molecules. Plant a Plant Experiments Carbon Activity Other

Biomass Accumulation Model Carbon Activity Other

Carbon Cycle Adventure Story Carbon Activity Other

Carbon Travels Game Carbon Activity Other

Carbon Cycle Standard Sample Site Carbon Protocol Other

Carbon Cycle Non-standard Sample Carbon Protocol Other

Biomass Units Carbon Activity Other

Tree Biomass Analysis Carbon Protocol Other

Shrubs Carbon Protocol Other

Heraceous Carbon Protocol Other

FLEXE - Ecology Unit Activity 3 FLEXE Activity Other

FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
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HS-LS1-7 Use a model to illustrate that cellular respiration is a Carbon Cycle Adventure Story Carbon Activity Other
chemical process whereby the bonds of food molecules and|cCarbon Travels Game Carbon Activity Other
oxygen molecules are broken and the bonds in new Soil: The Great Decomposer Soil Activity GLOBE
compounds are formed resulting in a net transfer of energy. Teacher's Guide

HS-LS2-1 Use mathematical and/or computational representations to [Making a Contour Map Atmosphere Activity GLOBE
support explanations of factors that affect carrying capacity Teacher's Guide
of ecosystems at different scales.

GC2: Components of the earth Earthasa Activity GLOBE
system working together System Teacher's Guide
P7: Temperature and Precipitation Earthasa Activity GLOBE
as Limiting Factors in Ecosystems System Teacher's Guide
RC1: Defining regional boundaries Earthasa Activity GLOBE
System Teacher's Guide
RC2: Effects of inputs and outputs Earthasa Activity GLOBE
on aregion System Teacher's Guide
LC1: Connecting the parts of the Earthasa Activity GLOBE
study site System Teacher's Guide
LC3: Using graphs to show Earthasa Activity GLOBE
connections System Teacher's Guide
LC5: Comparing the study site to Earthasa Activity GLOBE
one in another region System Teacher's Guide
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HS-LS2-1 Use mathematical and/or computational representations to [Ruby-throated Hummingbird Earthasa Protocol GLOBE
support explanations of factors that affect carrying capacity |Protocol System Teacher's Guide
of ecosystems at different scales.

Seaweed Reproductive Phenology Earthasa Protocol GLOBE
Protocol System Teacher's Guide

Earth as a System Poster (1987) Earth as a Other Other

Earth as a System Poster (2007) Earth as a Other Other

Freshwater Macroinvertebrates Hydrology Protocol GLOBE
Teacher's Guide

pH Protocol Hydrology Protocol GLOBE
Teacher's Guide

Biometry Protocol Land Cover Protocol GLOBE
Teacher's Guide

HS-LS2-2 Use mathematical representations to support and revise Making a Contour Map Atmosphere Activity GLOBE

explanations based on evidence about factors affecting
biodiversity and populations in ecosystems of different
scales.

Teacher's Guide
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HS-LS2-2

Use mathematical representations to support and revise
explanations based on evidence about factors affecting
biodiversity and populations in ecosystems of different
scales.

GC2: Components of the earth Earth as a Activity GLOBE
system working together System Teacher's Guide
P7: Temperature and Precipitation Earth as a Activity GLOBE
as Limiting Factors in Ecosystems System Teacher's Guide
RC1: Defining regional boundaries Earth as a Activity GLOBE
System Teacher's Guide
RC2: Effects of inputs and outputs Earth as a Activity GLOBE
on a region System Teacher's Guide
LC1: Connecting the parts of the Earth as a Activity GLOBE
study site System Teacher's Guide
LC3: Using graphs to show Earth as a Activity GLOBE
connections System Teacher's Guide
LC5: Comparing the study site to Earth as a Activity GLOBE
one in another region System Teacher's Guide
Ruby-throated Hummingbird Earth as a Protocol GLOBE
Protocol System Teacher's Guide
Seaweed Reproductive Phenology Earth as a Protocol GLOBE
Protocol System Teacher's Guide
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HS-LS2-2 Use mathematical representations to support and revise Earth as a System Poster (1987) Earth as a Other Other
explanations based on evidence about factors affecting Earth as a System Poster (2007) Earth as a Other Other
biodiversity and populations in ecosystems of different Freshwater Macroinvertebrates Hydrology Protocol GLOBE
scales. Teacher's Guide

pH Protocol Hydrology Protocol GLOBE
Teacher's Guide

Biometry Protocol Land Cover Protocol GLOBE
Teacher's Guide

HS-LS2-3 Construct and revise an explanation based on evidence for |Carbon Cycle Adventure Story Carbon Activity Other
the cycling of matter and flow of energy in aerobic and Carbon Travels Game Carbon Activity Other
anaerobic conditions. FLEXE - Ecology Unit Activity 6 FLEXE Activity Other

P4: A Beginning Look at Earthasa Activity GLOBE
Photosynthesis System Teacher's Guide
FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
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HS-LS2-4 Use a mathematical representation to support claims for the[Biomass Accumulation Model Carbon Activity Other
cycling of matter and flow of energy among organismsin  [FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
an ecosystem. Carbon Travels Game Carbon Activity Other

Allometry Not A Llama Tree Carbon Activity Other
Tree Biomass Analysis Carbon Protocol Other
Carbon Cycle Adventure Story Carbon Activity Other
Human Carbon Pool Carbon Activity Other

HS-LS2-5 Develop a model to illustrate the role of photosynthesis and|Global Carbon Cycle Model with Carbon Activity Other
cellular respiration in the cycling of carbon among the Feedbacks
biosphere, atmosphere, hydrosphere, and geosphere.

Carbon Cycle Adventure Story Carbon Activity Other
Carbon Travels Game Carbon Activity Other
Biomass Accumulation Model Carbon Activity Other
Carbon Travels Game Carbon Activity Other
P4: A Beginning Look at Earth as a Activity GLOBE
Photosynthesis System Teacher's Guide
FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
FLEXE - Ecology Unit Activity 6 FLEXE Activity Other

HS-LS2-6 Evaluate the claims, evidence, and reasoning that the RC2: Effects of inputs and outputs Earthasa Activity GLOBE
complex interactions in ecosystems maintain relatively on a region System Teacher's Guide
consistent numbers and types of organisms in stable
conditions, but changing conditions may result in a new FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
ecosystem. FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
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HS-LS2-7 Develop a model to illustrate the role of photosynthesis and|Allometry Not A Llama Tree Carbon Activity Other
cellular respiration in the cycling of carbon among the Tree Biomass Analysis Carbon Protocol Other
biosphere, atmosphere, hydrosphere, and geosphere. Carbon Cycle Adventure Story Carbon Activity Other

Human Carbon Pool Carbon Activity Other
Discovery Area Land Cover Activity GLOBE
Teacher's Guide

HS-LS2-8 Evaluate the evidence for the role of group behavior on Ruby-throated Hummingbird Earthasa Protocol GLOBE

individual and species’ chances to survive and reproduce. |Protocol System Teacher's Guide
Arctic Bird Migration Monitoring Earthasa Protocol GLOBE
Protocol System Teacher's Guide

HS-LS3-1 Ask questions to clarify relationships about the role of DNA |None.
and chromosomes in coding the instructions for
characteristic traits passed from parents to offspring.

HS-LS3-2 Make and defend a claim based on evidence that None.
inheritable genetic variations may result from: (1) new
genetic combinations through meiosis, (2) viable errors
occurring during replication, and/or (3) mutations caused
bylnvironmental factors.

HS-LS3-3 Apply concepts of statistics and probability to explain the  |None.

variation and distribution of expressed traits in a
population.
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HS-LS4-1 Communicate scientific information that common ancestry [None.
and biological evolution are supported by multiple lines of
empirical evidence.

HS-LS4-2 Construct an explanation based on evidence that the FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
process of evolution primarily results from four factors (see
notes for full text of factors).

HS-LS4-3 Apply concepts of statistics and probability to support Land Cover Sample Site Protocol Land Cover Protocol GLOBE
explanations that organisms with an advantageous Teacher's Guide
heritable trait tend to increase in proportion to organisms
lacking this trait.

Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide
HS-LS4-4 Construct an explanation based on evidence for how What is your Climate Classification Climate Activity GLOBE Website
natural selection leads to adaptation of populations. Foundations
ESS: 1 Exploring Single Images Earth as a Activity Earth as a
(2007) System System Packet
(2007)
ESS: 1. Explore a Single Map (1987) Earth as a Activity Earth as a
System Sysyem (1987)
ESS: 2 Exploring Annual Changes Earth as a Activity Earth as a
(2007) System System Packet
(2007)
ESS: 2. Explore Annual Changes Earth as a Activity Earth as a
(within a column) (1987) System Sysyem (1987)
ESS: 3 Exploring Relationships Earth as a Activity Earth as a
Between Two Variables (2007) System System Packet
(2007)
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HS-LS4-4 Construct an explanation based on evidence for how ESS: 3. Explore Relationships Earth as a Activity Earth as a
natural selection leads to adaptation of populations. between Types of Data (across System Sysyem (1987)
columns) (1987)
ESS: 4 Exploring Relationships Earth as a Activity Earth as a
Among Variables for a Particular System System Packet
Month (2007) (2007)
ESS: 4. Global Patterns (1987) Earth as a Activity Earth as a
System Sysyem (1987)
ESS: 5 Exploring Relationships Earth as a Activity Earth as a
Among Variables Six Months Apart System System Packet
(2007) (2007)
ESS: 5. Link with GLOBE Data (1987) Earth as a Activity Earth as a
System Sysyem (1987)
Earth as a System Poster (1987) Earth as a Other Other
Earth as a System Poster (2007) Earth as a Other Other
FLEXE - Ecology Unit Activity 4 FLEXE Activity Other
FLEXE - Ecology Unit Activity 5 FLEXE Activity Other
HS-LS4-5 Evaluate the evidence supporting claims that changes in FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
environmental conditions may result in: (1) increases in the [F| EXE - Ecology Unit Activity 7 FLEXE Activity Other
number of individuals of some species, (2) the emergence Land Cover Sample Site Protocol Land Cover Protocol GLOBE
of new species over time, and (3) the extinction ofX Teacher's Guide
other species.
Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide
HS-LS4-6 Create or revise a simulation to test a solution to mitigate  |Discovery Area Land Cover Activity GLOBE

adverse impacts of human activity on biodiversity.*

Teacher's Guide
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HS-ESS1-1 Develop a model based on evidence to illustrate the life None.
span of the sun and the role of nuclear fusion in the sun’s
core to release energy that eventually reaches Earth in the
form of radiation.

HS-ESS1-2 Construct an explanation of the Big Bang theory based on |Soil Characterization Soil Protocol GLOBE
astronomical evidence of light spectra, motion of distant Teacher's Guide
galaxies, and composition of matter in the universe.

Dissolved Oxygen Protocol Hydrology Protocol GLOBE
Teacher's Guide
Biomass Accumulation Model Carbon Activity Other

HS-ESS1-3 Communicate scientific ideas about the way stars, over their[None.
life cycle, produce elements.

HS-ESS1-4 Use mathematical or computational representations to None.
predict the motion of orbiting objects in the solar system.

HS-ESS1-5 Evaluate evidence of the past and current movements of ~ [None.
continental and oceanic crust and the theory of plate
tectonics to explain the ages of crustal rocks.

HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth |None.
materials, meteorites, and other planetary surfaces to
construct an account of Earth’s formation and early history.
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HS-ESS2-1 Develop a model to illustrate how Earth’s internal and None.
surface processes operate at different spatial and temporal
scales to form continental and ocean-floor features.
HS-ESS2-2 Analyze geoscience data to make the claim that one change|Aerosols Protocol Atmosphere Protocol GLOBE
to Earth'’s surface can create feedbacks that cause changes Teacher's Guide
to other Earth systems.
Water Vapor Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Barometric Pressure Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Relative Humidity Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Max/Min/Current Air Temperature Atmosphere Protocol GLOBE
Protocol Teacher's Guide
Digital Multi-Day Max/Min/Current [ Atmosphere Protocol GLOBE
Air and Soil Temperature Protocol Teacher's Guide
Automated Soil and Air Atmosphere Protocol GLOBE
Temperature Monitoring Protocol Teacher's Guide
Surface Ozone Protocol Atmosphere Protocol GLOBE

Teacher's Guide
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HS-ESS2-2 |Analyze geoscience data to make the claim that one change|AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
to Earth’s surface can create feedbacks that cause changes
to other Earth systems. Davis Weather Station Protocol Atmosphere Protocol GLOBE Website
RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
WeatherHawk Weather Station Atmosphere Protocol GLOBE Website
Protocol
Surface Temperature Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Global Carbon Cycle Model with Carbon Activity Other
Simple C Cycle Model Carbon Activity Other
Paper Clip Simulation & Model Carbon Activity Other
Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide
GLOBE Landsat Satillite Images Land Cover Other Other
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
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HS-ESS2-2

Analyze geoscience data to make the claim that one change
to Earth’s surface can create feedbacks that cause changes
to other Earth systems.

Soil Characterization Soil Protocol GLOBE
Teacher's Guide
Soil Temperature Soil Protocol GLOBE
Teacher's Guide
Gravimetric Soil Moisture Soil Protocol GLOBE
Teacher's Guide
Bulk Density Soil Protocol GLOBE
Teacher's Guide
Soil Particle Density Soil Protocol GLOBE
Teacher's Guide
Soil Particle Size Distribution Soil Protocol GLOBE
Teacher's Guide
Soil pH Soil Protocol GLOBE
Teacher's Guide
Soil Fertility Soil Protocol GLOBE
Teacher's Guide
Digital Multi-Day Max/Min/Current Soil Protocol GLOBE

Air and Soil Temperature Protocol

Teacher's Guide
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HS-ESS2-2 Analyze geoscience data to make the claim that one change|Digital Multi-Day Soil Temperatures Soil Protocol GLOBE

to Earth’s surface can create feedbacks that cause changes |Protocol Teacher's Guide
to other Earth systems.

Automated Soil and Air Soil Protocol GLOBE
Temperature Monitoring Protocol Teacher's Guide

Soil Moisture Sensor Protocol Soil Protocol GLOBE
Teacher's Guide

Infiltration Protocol Soil Protocol GLOBE
Teacher's Guide

Davis Soil Moisture and Soil Protocol GLOBE
Temperature Station Protocol Teacher's Guide

HS-ESS2-3 Develop a model based on evidence of Earth’s interior to Learning to Use Visualizations Atmosphere Activity GLOBE
describe the cycling of matter by thermal convection. Teacher's Guide

Cloud Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Cloud Chart Atmosphere Other GLOBE Website
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
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HS-ESS2-4 Use a model to describe how variations in the flow of Surface Temperature Protocol Atmosphere Protocol GLOBE
energy into and out of Earth systems result in changes in Teacher's Guide
climate.

Cloud Chart Atmosphere Other GLOBE Website
Global Carbon Cycle Model with Carbon Activity Other
Feedbacks
ESS: 3 Exploring Relationships Earth as a Activity Earth as a
Between Two Variables (2007) System System Packet
(2007)
ESS: 3. Explore Relationships Earth as a Activity Earth as a
between Types of Data (across System Sysyem (1987)
columns) (1987)
ESS: 4 Exploring Relationships Earth as a Activity Earth as a
Among Variables for a Particular System System Packet
Month (2007) (2007)
ESS: 4. Global Patterns (1987) Earth as a Activity Earth as a
System Sysyem (1987)
P6: Global Patterns in Green-up and Earth as a Activity GLOBE
Green-down System Teacher's Guide
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
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HS-ESS2-5

Plan and conduct an investigation of the properties of water
and its effects on Earth materials and surface processes.

Alkalinity Protocol Hydrology Protocol GLOBE
Teacher's Guide
Dissolved Oxygen Protocol Hydrology Protocol GLOBE
Teacher's Guide
Freshwater Macroinvertebrates Hydrology Protocol GLOBE
Teacher's Guide
Instrument Construction, Site Hydrology Protocol GLOBE
Selection, Documenting Your Teacher's Guide
Hydrology Site, Sampling
Procedures
Nitrate Protocol Hydrology Protocol GLOBE
Teacher's Guide
Optional Salinity Titration Hydrology Protocol GLOBE
Teacher's Guide
pH Protocol Hydrology Protocol GLOBE
Teacher's Guide
Salinity Protocol Hydrology Protocol GLOBE
Teacher's Guide
Water Temperature Protocol Hydrology Protocol GLOBE
Teacher's Guide
Water Transparency Protocol Hydrology Protocol GLOBE

Teacher's Guide
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HS-ESS2-5 Plan and conduct an investigation of the properties of water|Electrical Conductivity Protocol Hydrology Protocol GLOBE
and its effects on Earth materials and surface processes. Teacher's Guide
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
HS-ESS2-6 Develop a quantitative model to describe the cycling of Global Carbon Cycle Model with Carbon Activity Other
carbon among the hydrosphere, atmosphere, geosphere, |Feedbacks
and biosphere. Simple C Cycle Model Carbon Activity Other
Carbon Travels Game Carbon Activity Other
Allometry Not A Llama Tree Carbon Activity Other
Tree Mapping Carbon Protocol Other
HS-ESS2-7 Construct an argument based on evidence about the None.
simultaneous coevolution of Earth systems and life on
Earth.
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HS-ESS3-1 Construct an explanation based on evidence for how the  |Global Carbon Cycle Model with Carbon Activity Other
availability of natural resources, occurrence of natural Feedbacks
haz‘a.rds, and changes in climate have influenced human ESS: 5. Link with GLOBE Data (1987) Earth as a Activity Earth as a
sl System Sysyem (1987)
Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide
Computerized MultiSpec Land Land Cover Protocol GLOBE
Cover Mapping Protocol Teacher's Guide
Manual Land Cover Mapping Land Cover Protocol GLOBE
Protocol Teacher's Guide
Student Climate Research Multiple Areas | Field Campaign [ GLOBE Website
Campaign
HS-ESS3-2 Evaluate competing design solutions for developing, None.
managing, and utilizing energy and mineral resources
based on cost-benefit ratios.*
HS-ESS3-3 Create a computational simulation to illustrate the Paper Clip Simulation & Model Carbon Activity Other

relationships among management of natural resources, the
sustainability of human populations, and biodiversity.
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HS-ESS3-4 Evaluate or refine a technological solution that reduces Surface Temperature Protocol Atmosphere Protocol GLOBE
impacts of human activities on natural systems.* Teacher's Guide
Surface Ozone Protocol Atmosphere Protocol GLOBE
Teacher's Guide
ESS: 1. Explore a Single Map (1987) Earthasa Activity Earthasa
System Sysyem (1987)
ESS: 1 Exploring Single Images Earthasa Activity Earthasa
(2007) System System Packet
(2007)
ESS: 2 Exploring Annual Changes Earthasa Activity Earthasa
(2007) System System Packet
(2007)
ESS: 2. Explore Annual Changes Earthasa Activity Earthasa
(within a column) (1987) System Sysyem (1987)
Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide
GLOBE Landsat Satillite Images Land Cover Other Other
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
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HS-ESS3-5 Analyze geoscience data and the results from global climate|Surface Temperature Protocol Atmosphere Protocol GLOBE
models to make an evidence-based forecast of the current Teacher's Guide
rate of global or regional climate change and associated
future impacts to Earth systems. Biomass Accumulation Model Carbon Activity Other

Global Carbon Cycle Model with Carbon Activity Other
RC1: Defining regional boundaries Earth as a Activity GLOBE
System Teacher's Guide
RC2: Effects of inputs and outputs Earth as a Activity GLOBE
on aregion System Teacher's Guide
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
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HS-ESS3-6 Use a computational representation to illustrate the Surface Temperature Protocol Atmosphere Protocol GLOBE
relationships among Earth systems and how those Teacher's Guide
relationships are being modified due to human activity.*

ESS: 1 Exploring Single Images Earthasa Activity Earth asa
(2007) System System Packet

(2007)
ESS: 1. Explore a Single Map (1987) Earthasa Activity Earth asa

System Sysyem (1987)

ESS: 2 Exploring Annual Changes Earthasa Activity Earth asa
(2007) System System Packet

(2007)
ESS: 2. Explore Annual Changes Earthasa Activity Earth asa
(within a column) (1987) System Sysyem (1987)
Land Cover Change Detection Land Cover Protocol GLOBE
Protocol Teacher's Guide
GLOBE Landsat Satillite Images Land Cover Other Other
GLOBE Visualization Tool Multiple Areas | Web Feature | GLOBE Website
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HS-ETS1-1 Analyze a major global challenge to specify qualitative and |None.
quantitative criteria and constraints for solutions that
account for societal needs and wants.

HS-ETS1-2 Design a solution to a complex real-world problem by Getting to Know Your Satellite Land Cover Activity GLOBE
breaking it down into smaller, more manageable problems |Imagery and GLOBE Study Site Teacher's Guide
that can be solved through engineering.

Discovery Area Land Cover Activity GLOBE
Teacher's Guide

HS-ETS1-3 Evaluate a solution to a complex real-world problem based |Global Carbon Cycle Model with Carbon Activity Other
on prioritized criteria & trade-offs that account for a range offpaper Clip Simulation & Model Carbon Activity Other
constl;ellints, inlcludling io;t, safety, reliabi:ity, & aesthetics, & Plant a Plant Experiments et Activity Gilley

ossible social, cultural, & environmental impacts. - - —
P P Getting to Know Your Satellite Land Cover Activity GLOBE
Imagery and GLOBE Study Site Teacher's Guide
Discovery Area Land Cover Activity GLOBE
Teacher's Guide

HS-ETS1-4 Use a computer simulation to model the impact of Global Carbon Cycle Model with Carbon Activity Other
proposed solutions to a complex real-world problem with  [Feedbacks
numerous criteria and constraints on interactions within
and between systems relevant to the problem.
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Structure and Properties of Matter

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

2-PS1-1

Plan and conduct an investigation to describe and classify
different kinds of materials by their observable properties.

None.

2-PS1-2

Analyze data obtained from testing different materials to
determine which materials have the properties that are
best suited for an intended purpose.*

None.

2-PS1-3

Make observations to construct an evidence-based
account of how an object made of a small set of pieces
can be disassembled and made into a new object.

None.

2-PS1-4

Construct an argument with evidence that some changes
caused by heating or cooling can be reversed and some
cannot.

None.

5-PS1-1

Develop a model to describe that matter is made of
particles too small to be seen.

None.

5-PS1-2

Measure and graph quantities to provide evidence that
regardless of the type of change that occurs when
heating, cooling, or mixing substances, the total weight of
matter is conserved.

None.

5-PS1-3

Make observations and measurements to identify
materials based on their properties.

None.

5-PS1-4

Conduct an investigation to determine whether the
mixing of two or more substances results in new
substances.

None.
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Structure and Properties of Matter Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-PS1-1 Develop models to describe the atomic composition of  |Cloud Protocols Atmosphere Protocol GLOBE Teacher's
simple molecules and extended structures. Guide
MS-PS1-3 Gather and make sense of information to describe that  |Soil Characterization Soil Protocol GLOBE Teacher's
synthetic materials come from natural resources and Guide
impact society. Bulk Density Sail Protocol GLOBE Teacher's
Guide
Soil Site Selection and Exposure Soil Protocol GLOBE Teacher's
Guide
Soil Particle Density Soil Protocol GLOBE Teacher's
Guide
Soil Particle Size Distribution Soil Protocol GLOBE Teacher's
Guide
Soil pH Soil Protocol GLOBE Teacher's
Guide
Soil Fertility Soil Protocol GLOBE Teacher's
Guide
MS-PS1-4 Develop a model that predicts and describes changes in [Cloud Protocols Atmosphere Protocol GLOBE Teacher's
particle motion, temperature, and state of a pure Guide
substance when thermal energy is added or removed.
Use the periodic table as a model to predict the relative  [None.
properties of elements based on the patterns of electrons
in the outermost energy level of atoms.
Plan and conduct an investigation to gather evidence to |None.
compare the structure of substances at the bulk scale to
infer the strength of electrical forces between particles.
Develop models to illustrate the changes in the None.
composition of the nucleus of the atom and the energy
released during the processes of fission, fusion, and
radioactive decay.
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Chemical Reactions

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-PS1-2 Analyze and interpret data on the properties of
substances before and after the substances interact to
determine if a chemical reaction has occurred.

Soil Characterization

Soil

Protocol

GLOBE Teacher's
Guide

MS-PS1-5 Develop and use a model to describe how the total
number of atoms does not change in a chemical reaction
and thus mass is conserved.

Soil Characterization

Soil

Protocol

GLOBE Teacher's
Guide

MS-PS1-6 Undertake a design project to construct, test, and modify
a device that either releases or absorbs thermal energy by
chemical processes.*

None.

Construct and revise an explanation for the outcome of a
simple chemical reaction based on the outermost
electron states of atoms, trends in the periodic table, and
knowledge of the patterns of chemical properties.

None.

Develop a model to illustrate that the release or
absorption of energy from a chemical reaction system
depends upon the changes in total bond energy.

None.

Apply scientific principles and evidence to provide an
explanation about the effects of changing the
temperature or concentration of the reacting particles on
the rate at which a reaction occurs.

None.

Refine the design of a chemical system by specifying a
change in conditions that would produce increased
amounts of products at equilibrium.*

None.

Use mathematical representations to support the claim
that atoms, and therefore mass, are conserved during a
chemical reaction.

None.
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Forces and Interactions

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

K-PS2-1

Plan and conduct an investigation to compare the effects
of different strengths or different directions of pushes and
pulls on the motion of an object.

None.

K-PS2-2

Analyze data to determine if a design solution works as
intended to change the speed or direction of an object
with a push or a pull.*

None.

3-PS2-1

Plan and conduct an investigation to provide evidence of
the effects of balanced and unbalanced forces on the
motion of an object.

None.

3-PS2-2

Make observations and/or measurements of an object’s
motion to provide evidence that a pattern can be used to
predict future motion.

None.

3-PS2-3

Ask questions to determine cause and effect relationships
of electric or magnetic interactions between two objects
not in contact with each other.

None.

3-PS2-4

Define a simple design problem that can be solved by
applying scientific ideas about magnets.*

None.

A Guide to Connections between the GLOBE Program and the Next Generation Science Standards.

139




Forces and Interactions

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-PS2-1

Apply Newton's Third Law to design a solution to a
problem involving the motion of two colliding objects.*

None.

MS-PS2-2

Plan an investigation to provide evidence that the change
in an object’s motion depends on the sum of the forces
on the object and the mass of the object.

None.

MS-PS2-3

Ask questions about data to determine the factors that
affect the strength of electric and magnetic forces.

None.

MS-PS2-4

Construct and present arguments using evidence to
support the claim that gravitational interactions are
attractive and depend on the masses of interacting
objects.

None.

MS-PS2-5

Conduct an investigation and evaluate the experimental
design to provide evidence that fields exist between
objects exerting forces on each other even though the
objects are not in contact.

None.
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Forces and Interactions

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

Analyze data to support the claim that Newton’s second
law of motion describes the mathematical relationship
among the net force on a macroscopic object, its mass,
and its acceleration.

None.

Use mathematical representations to support the claim
that the total momentum of a system of objects is
conserved when there is no net force on the system.

None.

Apply scientific and engineering ideas to design,
evaluate, and refine a device that minimizes the force on
a macroscopic object during a collision.*

None.

Use mathematical representations of Newton'’s Law of
Gravitation and Coulomb’s Law to describe and predict
the gravitational and electrostatic forces between objects.

None.

Plan and conduct an investigation to provide evidence
that an electric current can produce a magnetic field and
that a changing magnetic field can produce an electric
current.

None.
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Energy

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

4-PS3-1

Use evidence to construct an explanation relating the
speed of an object to the energy of that object.

None.

4-PS3-2

Make observations to provide evidence that energy can
be transferred from place to place by sound, light, heat,
and electric currents.

None.

4-PS3-3

Ask questions and predict outcomes about the changes
in energy that occur when objects collide.

None.

4-PS3-4

Apply scientific ideas to design, test, and refine a device
that converts energy from one form to another.*

None.

4-ESS3-1

Obtain and combine information to describe that energy
and fuels are derived from natural resources and their
uses affect the environment.

None.

MS-PS3-1

Construct and interpret graphical displays of data to
describe the relationships of kinetic energy to the mass of
an object and to the speed of an object.

None.

MS-PS3-2

Develop a model to describe that when the arrangement
of objects interacting at a distance changes, different
amounts of potential energy are stored in the system.

None.

MS-PS3-3

Apply scientific principles to design, construct, and test a
device that either minimizes or maximizes thermal energy
transfer.*

None.

MS-PS3-4

Plan an investigation to determine the relationships
among the energy transferred, the type of matter, the
mass, and the change in the average kinetic energy of the
particles as measured by the temperature of the sample.

None.

MS-PS3-5

Construct, use, and present arguments to support the
claim that when the motion energy of an object changes,
energy is transferred to or from the object.

None.
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Energy

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

Create a computational model to calculate the change in
the energy of one component in a system when the
change in energy of the other component(s) and energy
flows in and out of the system are known.

None.

Develop and use models to illustrate that energy at the
macroscopic scale can be accounted for as either motions
of particles or energy stored in fields.

None.

Design, build, and refine a device that works within given
constraints to convert one form of energy into another
form of energy.*

Building a GLOBE Sun Photometer (pc board
V3.0)

Atmosphere

Activity

Other

Plan & conduct an investigation to provide evidence that
the transfer of thermal energy when two components of
different temp are combined within a closed system
results in a more uniform energy distribution among the
components in the system.

None.

Develop and use a model of two objects interacting
through electric or magnetic fields to illustrate the forces
between objects and the changes in energy of the objects
due to the interaction.

None.
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Waves Use these GLOBE Resources Investigation | Resource Type Source
Area

1-PS4-1 Plan and conduct investigations to provide evidence that [None.
vibrating materials can make sound and that sound can
make materials vibrate.

1-PS4-2 Make observations to construct an evidence-based None.
account that objects can be seen only when illuminated.

1-PS4-3 Plan and conduct an investigation to determine the effect[None.
of placing objects made with different materials in the
path of a beam of light.

1-PS4-4 Use tools and materials to design and build a device that [None.
uses light or sound to solve the problem of
communicating over a distance.*

4-PS4-1 Develop a model of waves to describe patterns in terms  [None.
of amplitude and wavelength and that waves can cause
objects to move.

4-PS4-3 Generate and compare multiple solutions that use None.
patterns to transfer information.*

MS-PS4-1 Use mathematical representations to describe a simple  [None.
model for waves that includes how the amplitude of a
wave is related to the energy in a wave.

MS-PS4-2 Develop and use a model to describe that waves are Aerosols Protocol Atmosphere Protocol GLOBE Teacher's
reflected, absorbed, or transmitted through various Guide
materials. Water Vapor Protocol Atmosphere Protocol GLOBE Teacher's

Guide

MS-PS4-3 Integrate qualitative scientific and technical information [None.
to support the claim that digitized signals (sent as wave
pulses) are a more reliable way to encode and transmit
information.
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Waves and Electromagnetic Radiation

Use these GLOBE Resources Investigation Resource Type Source
Area
Use mathematical representations to support a claim Water Vapor Protocol Atmosphere Protocol GLOBE Teacher's
regarding relationships among the frequency, Guide
wavelength, and speed of waves traveling in various Aerosols Protocol Atmosphere Protocol GLOBE Teacher's
media Guide
Evaluate questions about the advantages of using a None.
digital transmission and storage of information.
Evaluate the claims, evidence, and reasoning behind the [None.
idea that electromagnetic radiation can be described
either by a wave model or a particle model, and that for
some situations one model is more useful than the other.
Evaluate the validity and reliability of claims in published [None.
materials of the effects that different frequencies of
electromagnetic radiation have when absorbed by
matter.
Communicate technical information about how some Aerosols Protocol Atmosphere Protocol GLOBE Teacher's
technological devices use the principles of wave behavior Guide
and wave interactions with matter to transmit and AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
capture information and energy.* Davis Weather Station Protocol Atmosphere Protocol GLOBE Website
RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
WeatherHawk Weather Station Protocol Atmosphere Protocol GLOBE Website
Soil Temperature Soil Protocol GLOBE Teacher's
Guide
Max/Min/Current Air Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Water Temperature Protocol Hydrology Protocol GLOBE Teacher's
Guide
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Structure and Function

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

1-LS1-1

Use materials to design a solution to a human problem by
mimicking how plants and/or animals use their external
parts to help them survive, grow, and meet their needs.*

None.

1-LS1-2

Read texts and use media to determine patterns in
behavior of parents and offspring that help offspring
survive.

None.

1-LS3-1

Make observations to construct an evidence-based
account that young plants and animals are like, but not
exactly like, their parents.

None.

4-PS4-2

Develop a model to describe that light reflecting from
objects and entering the eye allows objects to be seen.

None.

4-L51-1

Construct an argument that plants and animals have
internal and external structures that function to support
survival, growth, behavior, and reproduction.

Water Wonders

Hydrology

Activity

Elementary
GLOBE

4-151-2

Use a model to describe that animals receive different
types of information through their senses, process the
information in their brain, and respond to the information
in different ways.

Honing In On Hummingbirds

Earth as a System

Activity

Elementary
GLOBE

Ruby-throated Hummingbird Protocol

Earth as a System

Protocol

GLOBE Teacher's
Guide

MS-LS1-1

Conduct an investigation to provide evidence that living
things are made of cells, either one cell or many different
numbers and types of cells.

P4: A Beginning Look at Photosynthesis

Earth as a System

Activity

GLOBE Teacher's
Guide

MS-LS1-2

Develop and use a model to describe the function of a
cell as a whole and ways parts of cells contribute to the
function.

None.

MS-LS1-3

Use argument supported by evidence for how the body is
a system of interacting subsystems composed of groups
of cells.

None.

MS-LS1-8

Gather and synthesize information that sensory receptors
respond to stimuli by sending messages to the brain for
immediate behavior or storage as memories.

None.
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Structure and Function

Use these GLOBE Resources Investigation Resource Type Source
Area

Construct an explanation based on evidence for how the |None.

structure of DNA determines the structure of proteins

which carry out the essential functions of life through

systems of specialized cells.

Develop and use a model to illustrate the hierarchical P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's

organization of interacting systems that provide specific Guide

functions within multicellular organisms. P5: Investigating Leaf Pigments Earth as a System Activity GLOBE Teacher's

Guide

P6: Global Patterns in Green-up and Green- [ Earth as a System Activity GLOBE Teacher's
down Guide
Paper Clip Simulation & Model Carbon Activity Other
Plant a Plant Experiments Carbon Activity Other

Plan and conduct an investigation to provide evidence  [Plant a Plant Experiments Carbon Activity Other

that feedback mechanisms maintain homeostasis. Paper Clip Simulation & Model Carbon Activity Other
Global Carbon Cycle Model with Feedbacks Carbon Activity Other
Biomass Accumulation Model Carbon Activity Other
P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's

Guide
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Matter and Energy in Organisms and Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area

5-PS3-1 Use models to describe that energy in animals’ food (used|None.
for body repair, growth, motion, and to maintain body
warmth) was once energy from the sun.

5-LS1-1 Support an argument that plants get the materials they  [None.
need for growth chiefly from air and water.

5-LS2-1 Develop a model to describe the movement of matter None.
among plants, animals, decomposers, and the
environment.

MS-LS1-6 Construct a scientific explanation based on evidence for |Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
the role of photosynthesis in the cycling of matter and Guide
flow of energy into and out of organisms. Green-Down Protocol Earth as a System Protocol GLOBE Teacher's

Guide

Budburst Protocol Earth as a System Protocol GLOBE Teacher's
Guide

P1: Green-up Cards Earth as a System Activity GLOBE Teacher's
Guide

P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE Teacher's
Guide

P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's
Guide

P5: Investigating Leaf Pigments Earth as a System Activity GLOBE Teacher's
Guide

P6: Global Patterns in Green-up and Green- | Earth as a System Activity GLOBE Teacher's

down Guide

MS-LS1-7 Develop a model to describe how food is rearranged None.
through chemical reactions forming new molecules that
support growth and/or release energy as this matter
moves through an organism.
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Matter and Energy in Organisms and Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-LS2-1 Analyze and interpret data to provide evidence for the Freshwater Macroinvertebrates Hydrology Protocol GLOBE Teacher's
effects of resource availability on organisms and Guide
populations of organisms in an ecosystem. ESS: 3. Explore Relationships between Types | Earth as a System Activity Earth as a Sysyem
of Data (across columns) (1987) (1987)
ESS: 4. Global Patterns (1987) Earth as a System Activity Earth as a Sysyem
(1987)
Arctic Bird Migration Monitoring Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Budburst Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Green-Down Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
GC2: Components of the earth system Earth as a System Activity GLOBE Teacher's
working together Guide
P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE Teacher's
Guide
RC2: Effects of inputs and outputs on a Earth as a System Activity GLOBE Teacher's
region Guide
MS-LS2-3 Develop a model to describe the cycling of matter and Carbon Cycle Adventure Story Carbon Activity Other
flow of energy among living and nonliving parts of an
ecosystem.
MS-LS2-3 Carbon Travels Game Carbon Activity Other
MS-LS2-3 Turnover Rate & Residence Time Carbon Activity Other
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Matter and Energy in Organisms and Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-LS2-4 Construct an argument supported by empirical evidence |Green-Down Protocol Earth as a System Protocol GLOBE Teacher's
that changes to physical or biological components of an Guide
ecosystem affect populations. Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Budburst Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Arctic Bird Migration Monitoring Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Phenological Gardens Protocol Earth as a System Protocol GLOBE Teacher's
Guide
P3: A First Look at Phenology Earth as a System Activity GLOBE Teacher's
Guide
Freshwater Macroinvertebrates Hydrology Protocol GLOBE Teacher's
Guide
P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE Teacher's
Guide
P7: Temperature and Precipitation as Earth as a System Activity GLOBE Teacher's
Limiting Factors in Ecosystems Guide
Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's
Guide
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Matter and Energy in Organisms and Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
Use a model to illustrate how photosynthesis transforms |S5: Seasonal Change on Land and Water Earth as a System Activity GLOBE Teacher's
light energy into stored chemical energy. Guide
Earth as a System Poster (1987) Earth as a System Other Other
Earth as a System Poster (2007) Earth as a System Other Other
P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's
Guide
P5: Investigating Leaf Pigments Earth as a System Activity GLOBE Teacher's
Guide
Plant a Plant Experiments Carbon Activity Other
P6: Global Patterns in Green-up and Green- | Earth as a System Activity GLOBE Teacher's
down Guide
P7: Temperature and Precipitation as Earth as a System Activity GLOBE Teacher's
Limiting Factors in Ecosystems Guide
Budburst Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Green-Down Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Lilac Phenology Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Phenological Gardens Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Seaweed Reproductive Phenology Protocol | Earth as a System Protocol GLOBE Teacher's
Guide
Tree Circumference Carbon Protocol Other
Allometry Not A Llama Tree Carbon Activity Other
Biometry Protocol Land Cover Protocol GLOBE Teacher's
Guide
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Matter and Energy in Organisms and Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
Construct and revise an explanation based on evidence [P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's
for how carbon, hydrogen, and oxygen from sugar Guide
molecules may combine with other elements to form Plant a Plant Experiments Carbon Activity Other
amino acids and/or other large carbon-based molecules. |Biomass Accumulation Model Carbon Activity Other
Carbon Cycle Adventure Story Carbon Activity Other
Carbon Travels Game Carbon Activity Other
Carbon Cycle Standard Sample Site Set-up Carbon Protocol Other
Carbon Cycle Non-standard Sample Site Set- Carbon Protocol Other
up
Biomass Units Carbon Activity Other
Tree Biomass Analysis Carbon Protocol Other
Shrubs Carbon Protocol Other
Heraceous Carbon Protocol Other
FLEXE - Ecology Unit Activity 3 FLEXE Activity Other
FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
Use a model to illustrate that cellular respiration is a Soil: The Great Decomposer Soil Activity GLOBE Teacher's
chemical process whereby the bonds of food molecules Guide
and oxygen molecules are broken and the bonds in new |Carbon Cycle Adventure Story Carbon Activity Other
compounds are formed resulting in a net transfer of —
energy. Carbon Travels Game Carbon Activity Other
Construct and revise an explanation based on evidence |Carbon Cycle Adventure Story Carbon Activity Other
for the cycling of matter and flow of energy in aerobic Carbon Travels Game Carbon Activity Other
and anaerobic conditions. FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's
Guide
FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
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Matter and Energy in Organisms and Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
Use a mathematical representation to support claims for |Biomass Accumulation Model Carbon Activity Other
the cycling of matter and flow of energy among FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
organisms in an ecosystem. Carbon Travels Game Carbon Activity Other
Allometry Not A Llama Tree Carbon Activity Other
Tree Biomass Analysis Carbon Protocol Other
Carbon Cycle Adventure Story Carbon Activity Other
Human Carbon Pool Carbon Activity Other
Develop a model to illustrate the role of photosynthesis [Global Carbon Cycle Model with Feedbacks Carbon Activity Other
and cellular respiration in the cycling of carbon among

the biosphere, atmosphere, hydrosphere, and geosphere. |Carbon Cycle Adventure Story Carbon Activity Other
Carbon Travels Game Carbon Activity Other
FLEXE - Ecology Unit Activity 6 FLEXE Activity Other

P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's
Guide
FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
Biomass Accumulation Model Carbon Activity Other
FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
Carbon Travels Game Carbon Activity Other
Develop a model to illustrate the role of photosynthesis |Allometry Not A Llama Tree Carbon Activity Other
and cellular respiration in the cycling of carbon among  |Tree Biomass Analysis Carbon Protocol Other
the biosphere, atmosphere, hydrosphere, and geosphere. |Carbon Cycle Adventure Story Carbon Activity Other
Human Carbon Pool Carbon Activity Other
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Interdependent Relationships in Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
K-LS1-1 Use observations to describe patterns of what plants and |Ruby-throated Hummingbird Protocol Earthasa Protocol GLOBE
animals (including humans) need to survive. System Teacher's Guide
K-ESS2-2 Construct an argument supported by evidence for how |None.
plants and animals (including humans) can change the
environment to meet their needs.
K-ESS3-1 Use a model to represent the relationship between the  |[None.
needs of different plants or animals (including humans)
and the places they live.
K-ESS3-3 Communicate solutions that will reduce the impact of None.

humans on the land, water, air, and/or other living things
in the local environment.*
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Interdependent Relationships in Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
2-152-2 Develop a simple model that mimics the function of an  [None.
animal in dispersing seeds or pollinating plants.*
2-L5S4-1 Make observations of plants and animals to compare the [All Year Long Earth as a System Activity Elementary
diversity of life in different habitats. GLOBE
The Colors of the Seasons Earth as a System Activity Elementary
GLOBE
Honing In On Hummingbirds Earth as a System Activity Elementary
GLOBE
The Mystery of the Missing Hummingbirds Earth as a System Elementary Elementary
GLOBE Book GLOBE
Water Wonders Hydrology Activity Elementary
GLOBE
We All Need Soil! Soil Activity Elementary
GLOBE
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Arctic Bird Migration Monitoring Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Budburst Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Green-Down Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Phenological Gardens Protocol Earth as a System Protocol GLOBE Teacher's
Guide
P1: Green-up Cards Earth as a System Activity GLOBE Teacher's
Guide
P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE Teacher's
Guide
P3: A First Look at Phenology Earth as a System Activity GLOBE Teacher's
Guide
P4: A Beginning Look at Photosynthesis Earth as a System Activity GLOBE Teacher's
Guide
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Interdependent Relationships in Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
3-LS2-1 Construct an argument that some animals form groups  |Arctic Bird Migration Monitoring Protocol Earth as a System Protocol GLOBE Teacher's
that help members survive. Guide
3-LS4-1 Analyze and interpret data from fossils to provide None.
evidence of the organisms and the environments in
which they lived long ago.
3-LS4-3 Construct an argument with evidence that in a particular |None.
habitat some organisms can survive well, some survive
less well, and some cannot survive at all.
3-LS4-4 Make a claim about the merit of a solution to a problem [Site Selection Land Cover Protocol GLOBE Teacher's
caused when the environment changes and the types of Guide
plants and animals that live there may change.* Manual Land Cover Mapping Protocol Land Cover Protocol GLOBE Teacher's
Guide
MS-LS2-2 Construct an explanation that predicts patterns of None.
interactions among organisms across multiple
ecosystems.
MS-LS2-5 Evaluate competing design solutions for maintaining Model a Catchment Basin Hydrology Activity GLOBE Teacher's
biodiversity and ecosystem services.* Guide
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Interdependent Relationships in Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
Use mathematical and/or computational representations |Making a Contour Map Atmosphere Activity GLOBE Teacher's
to support explanations of factors that affect carrying Guide
capacity of ecosystems at different scales. Biometry Protocol Land Cover Protocol GLOBE Teacher's
Guide
GC2: Components of the earth system Earth as a System Activity GLOBE Teacher's
working together Guide
P7: Temperature and Precipitation as Earth as a System Activity GLOBE Teacher's
Limiting Factors in Ecosystems Guide
RC1: Defining regional boundaries Earth as a System Activity GLOBE Teacher's
Guide
RC2: Effects of inputs and outputs on a Earth as a System Activity GLOBE Teacher's
region Guide
LC1: Connecting the parts of the study site Earth as a System Activity GLOBE Teacher's
Guide
LC3: Using graphs to show connections Earth as a System Activity GLOBE Teacher's
Guide
LC5: Comparing the study site to one in Earth as a System Activity GLOBE Teacher's
another region Guide
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Seaweed Reproductive Phenology Protocol | Earth as a System Protocol GLOBE Teacher's
Guide
Earth as a System Poster (1987) Earth as a System Other Other
Earth as a System Poster (2007) Earth as a System Other Other
Freshwater Macroinvertebrates Hydrology Protocol GLOBE Teacher's
Guide
pH Protocol Hydrology Protocol GLOBE Teacher's
Guide
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Interdependent Relationships in Ecosystems

Use these GLOBE Resources Investigation Resource Type Source
Area
Evaluate the claims, evidence, and reasoning that the RC2: Effects of inputs and outputs on a Earth as a System Activity GLOBE Teacher's
complex interactions in ecosystems maintain relatively  [region Guide
consistent numbers and types of organisms in stable FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
conditions, but changing conditions may resultin a new |FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
Design, evaluate, and refine a solution for reducing the  [Discovery Area Land Cover Activity GLOBE Teacher's
impacts of human activities on the environment and Guide
biodiversity.*
Evaluate the evidence for the role of group behavior on  |Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
individual and species’ chances to survive and reproduce. Guide
Arctic Bird Migration Monitoring Protocol Earth as a System Protocol GLOBE Teacher's
Guide
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Interdependent Relationships in Ecosystems Use these GLOBE Resources Investigation | Resource Type Source
Area
Use mathematical representations to support and revise |Earth as a System Poster (1987) Earth as a System Other Other
explanations based on evidence about factors affecting  |Earth as a System Poster (2007) Earth as a System Other Other
biodiversity and populations in ecosystems of different  [Biometry Protocol Land Cover Protocol GLOBE Teacher's
scales. Guide
Making a Contour Map Atmosphere Activity GLOBE Teacher's
Guide
Freshwater Macroinvertebrates Hydrology Protocol GLOBE Teacher's
Guide
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Seaweed Reproductive Phenology Protocol | Earth as a System Protocol GLOBE Teacher's
Guide
GC2: Components of the earth system Earth as a System Activity GLOBE Teacher's
working together Guide
P7: Temperature and Precipitation as Earth as a System Activity GLOBE Teacher's
Limiting Factors in Ecosystems Guide
RC1: Defining regional boundaries Earth as a System Activity GLOBE Teacher's
Guide
RC2: Effects of inputs and outputs on a Earth as a System Activity GLOBE Teacher's
region Guide
LC1: Connecting the parts of the study site | Earth as a System Activity GLOBE Teacher's
Guide
pH Protocol Hydrology Protocol GLOBE Teacher's
Guide
LC3: Using graphs to show connections Earth as a System Activity GLOBE Teacher's
Guide
LC5: Comparing the study site to one in Earth as a System Activity GLOBE Teacher's
another region Guide
Create or revise a simulation to test a solution to mitigate |Discovery Area Land Cover Activity GLOBE Teacher's
adverse impacts of human activity on biodiversity.* Guide
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Growth, Development and Reproduction of Organisms Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-LS1-4 Use argument based on empirical evidence and scientific |P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE Teacher's
reasoning to support an explanation for how Guide
characteristic animal behaviors and specialized plant Budburst Protocol Earth as a System Protocol GLOBE Teacher's
structures affect the probability of successful Guide
reproduction of animals and plants respectively. Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Lilac Phenology Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
MS-LS1-5 Construct a scientific explanation based on evidence for |Green-Down Protocol Earth as a System Protocol GLOBE Teacher's
how environmental and genetic factors influence the Guide
growth of organisms. Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Budburst Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Ruby-throated Hummingbird Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Arctic Bird Migration Monitoring Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Seaweed Reproductive Phenology Protocol | Earth as a System Protocol GLOBE Teacher's
Guide
Phenological Gardens Protocol Earth as a System Protocol GLOBE Teacher's
Guide
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Growth, Development and Reproduction of Organisms Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-LS1-5 Construct a scientific explanation based on evidence for |Freshwater Macroinvertebrates Hydrology Protocol GLOBE Teacher's
how environmental and genetic factors influence the Guide
growth of organisms.
Alkalinity Protocol Hydrology Protocol GLOBE Teacher's
Guide
Dissolved Oxygen Protocol Hydrology Protocol GLOBE Teacher's
Guide
Electrical Conductivity Protocol Hydrology Protocol GLOBE Teacher's
Guide
Instrument Construction, Site Selection, Hydrology Protocol GLOBE Teacher's
Documenting Your Hydrology Site, Sampling Guide
Procedures
Nitrate Protocol Hydrology Protocol GLOBE Teacher's
Guide
Optional Salinity Titration Hydrology Protocol GLOBE Teacher's
Guide
pH Protocol Hydrology Protocol GLOBE Teacher's
Guide
Salinity Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Temperature Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Transparency Protocol Hydrology Protocol GLOBE Teacher's
Guide
P2: A Sneak Preview of Budburst Earth as a System Activity GLOBE Teacher's
Guide
P3: A First Look at Phenology Earth as a System Activity GLOBE Teacher's
Guide
ESS: 3. Explore Relationships between Types | Earth as a System Activity Earth as a Sysyem
of Data (across columns) (1987) (1987)
ESS: 4. Global Patterns (1987) Earth as a System Activity Earth as a Sysyem
(1987)
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Growth, Development and Reproduction of Organisms

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-LS3-1

Develop and use a model to describe why structural
changes to genes (mutations) located on chromosomes
may affect proteins and may result in harmful, beneficial,
or neutral effects to the structure and function of the
organism.

None.

MS-LS3-2

Develop and use a model to describe why asexual
reproduction results in offspring with identical genetic
information and sexual reproduction results in offspring
with genetic variation.

None.

MS-LS4-5

Gather and synthesize information about the
technologies that have changed the way humans
influence the inheritance of desired traits in organisms.

None.
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Inheritance and Variation of Traits: Life Cycles and Traits

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

3-LS1-1

Develop models to describe that organisms have unique
and diverse life cycles but all have in common birth,
growth, reproduction, and death.

None.

3-LS3-1

Analyze and interpret data to provide evidence that
plants and animals have traits inherited from parents and
that variation of these traits exists in a group of similar
organisms.

None.

3-LS3-2

Use evidence to support the explanation that traits can be
influenced by the environment.

None.

3-LS4-2

Use evidence to construct an explanation for how the
variations in characteristics among individuals of the
same species may provide advantages in surviving,
finding mates, and reproducing.

None.

MS-LS4-1

Analyze and interpret data for patterns in the fossil record
that document the existence, diversity, extinction, and
change of life forms throughout the history of life on
Earth under the assumption that natural laws operate
today as in the past.

None.

MS-LS4-2

Apply scientific ideas to construct an explanation for the
anatomical similarities and differences among modern
organisms and between modern and fossil organisms to
infer evolutionary relationships.

None.

MS-LS4-3

Analyze displays of pictorial data to compare patterns of
similarities in the embryological development across
multiple species to identify relationships not evident in
the fully formed anatomy.

None.
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Inheritance and Variation of Traits: Life Cycles and Traits

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

MS-LS4-4 Construct an explanation based on evidence that
describes how genetic variations of traits in a population
increase some individuals’ probability of surviving and
reproducing in a specific environment.

None.

MS-LS4-6 Use mathematical representations to support
explanations of how natural selection may lead to
increases and decreases of specific traits in populations
over time.

None.

Use a model to illustrate the role of cellular division
(mitosis) and differentiation in producing and
maintaining complex organisms.

None.

Ask questions to clarify relationships about the role of
DNA and chromosomes in coding the instructions for
characteristic traits passed from parents to offspring.

None.

Make and defend a claim based on evidence that
inheritable genetic variations may result from: (1) new
genetic combinations through meiosis, (2) viable errors
occurring during replication, and/or (3) mutations caused
by environmental factors.

None.

Apply concepts of statistics and probability to explain the
variation and distribution of expressed traits in a
population.

None.
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Natural Selection Use these GLOBE Resources Investigation | Resource Type Source
Area

Communicate scientific information that common None.
ancestry and biological evolution are supported by
multiple lines of empirical evidence.

Construct an explanation based on evidence that the FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
process of evolution primarily results from four factors
(see notes for full text of factors).

Apply concepts of statistics and probability to support Land Cover Sample Site Protocol Land Cover Protocol GLOBE Teacher's
explanations that organisms with an advantageous Guide
heritable trait tend to increase in proportion to organisms

lacking this trait. Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's
Guide
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Natural Selection

Use these GLOBE Resources Investigation Resource Type Source
Area
Construct an explanation based on evidence for how What is your Climate Classification Climate Activity GLOBE Website
natural selection leads to adaptation of populations. Foundations
FLEXE - Ecology Unit Activity 4 FLEXE Activity Other
FLEXE - Ecology Unit Activity 5 FLEXE Activity Other
Earth as a System Poster (1987) Earth as a System Other Other
Earth as a System Poster (2007) Earth as a System Other Other
ESS: 1 Exploring Single Images (2007) Earth as a System Activity Earth as a System
Packet (2007)
ESS: 1. Explore a Single Map (1987) Earth as a System Activity Earth as a Sysyem
(1987)
ESS: 2 Exploring Annual Changes (2007) Earth as a System Activity Earth as a System
Packet (2007)
ESS: 2. Explore Annual Changes (within a Earth as a System Activity Earth as a Sysyem
column) (1987) (1987)
ESS: 3 Exploring Relationships Between Two [ Earth as a System Activity Earth as a System
Variables (2007) Packet (2007)
ESS: 3. Explore Relationships between Types [ Earth as a System Activity Earth as a Sysyem
of Data (across columns) (1987) (1987)
ESS: 4 Exploring Relationships Among Earth as a System Activity Earth as a System
Variables for a Particular Month (2007) Packet (2007)
ESS: 4. Global Patterns (1987) Earth as a System Activity Earth as a Sysyem
(1987)
ESS: 5 Exploring Relationships Among Earth as a System Activity Earth as a System
Variables Six Months Apart (2007) Packet (2007)
ESS: 5. Link with GLOBE Data (1987) Earth as a System Activity Earth as a Sysyem
(1987)
Evaluate the evidence supporting claims that changesin |Land Cover Sample Site Protocol Land Cover Protocol GLOBE Teacher's
environmental conditions may result in: (1) increases in Guide
the number of individuals of some species, (2) the Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's
emergence of new species over time, and (3) the Guide
extinction of other species. FLEXE - Ecology Unit Activity 6 FLEXE Activity Other
FLEXE - Ecology Unit Activity 7 FLEXE Activity Other
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Space Systems Use these GLOBE Resources Investigation | Resource Type Source
Area

1-ESS1-1 Use observations of the sun, moon, and stars to describe |[None.
patterns that can be predicted.

1-ESS1-2 Make observations at different times of year to relate the |None.
amount of daylight to the time of year.

5-PS2-1 Support an argument that the gravitational force exerted |None.
by Earth on objects is directed down.

5-ESS1-1 Support an argument that the apparent brightness of the |None.
sun and stars is due to their relative distances from Earth.

5-ESS1-2 Represent data in graphical displays to reveal patterns of [None.
daily changes in length and direction of shadows, day and
night, and the seasonal appearance of some stars in the
night sky.

MS-ESS1-1 Develop and use a model of the Earth-sun-moon system [S4: Modeling the Reasons for Seasonal Earth as a System Activity GLOBE Teacher's
to describe the cyclic patterns of lunar phases, eclipses of [Change Guide
the sun and moon, and seasons. S5: Seasonal Change on Land and Water Earth as a System Activity GLOBE Teacher's

Guide

MS-ESS1-2 Develop and use a model to describe the role of gravity in{None.
the motions within galaxies and the solar system.

HS-ESS1-1 Develop a model based on evidence to illustrate the life [None.
span of the sun and the role of nuclear fusion in the sun’s
core to release energy that eventually reaches Earth in
the form of radiation.

HS-ESS1-2 Construct an explanation of the Big Bang theory based on [Biomass Accumulation Model Carbon Activity Other
astronomical evidence of light spectra, motion of distant [Dissolved Oxygen Protocol Hydrology Protocol GLOBE Teacher's
galaxies, and composition of matter in the universe. Guide

Soil Characterization Soil Protocol GLOBE Teacher's
Guide

HS-ESS1-3 Communicate scientific ideas about the way stars, over None.
their life cycle, produce elements.

HS-ESS1-4 Use mathematical or computational representationsto  [None.
predict the motion of orbiting objects in the solar system.
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History of Earth Use these GLOBE Resources Investigation | Resource Type Source
Area

MS-ESS1-4 Construct a scientific explanation based on evidence from|None.
rock strata for how the geologic time scale is used to
organize Earth’s 4.6-billion-year-old history.

MS-ESS2-2 Construct an explanation based on evidence for how Why Do We Study Soil? Sail Activity GLOBE Teacher's
geoscience processes have changed Earth’s surface at Guide
varying time and spatial scales. Model a Catchment Basin Hydrology Activity GLOBE Teacher's

Guide

Just Passing Through: Beginning Level Soil Activity GLOBE Teacher's
Guide

Just Passing Through Soil Activity GLOBE Teacher's
Guide

MS-ESS2-3 Analyze and interpret data on the distribution of fossils  |FLEXE - Ecology Unit Activity 2 FLEXE Activity Other
and rocks, continental shapes, and seafloor structures to
provide evidence of the past plate motions.

Evaluate evidence of the past and current movements of |[None.
continental and oceanic crust and the theory of plate
tectonics to explain the ages of crustal rocks.
Apply scientific reasoning and evidence from ancient None.
Earth materials, meteorites, and other planetary surfaces
to construct an account of Earth’s formation and early
history.
Develop a model to illustrate how Earth’s internal and None.
surface processes operate at different spatial and
temporal scales to form continental and ocean-floor
features.
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
2-ESS1-1 Make observations from media to construct an evidence- [None.
based account that Earth events can occur quickly or
slowly.
2-ESS2-1 Compare multiple solutions designed to slow or prevent |None.
wind or water from changing the shape of the land.*
2-ESS2-2 Develop a model to represent the shapes and kinds of Model a Catchment Basin Hydrology Activity GLOBE Teacher's
land and bodies of water in an area. Guide
Water Walk Hydrology Activity GLOBE Teacher's
Guide
Measure Up Hydrology Activity Elementary
GLOBE
2-ESS2-3 Obtain information to identify where water is found on  |None.
Earth and that it can be solid or liquid.
4-ESS1-1 Identify evidence from patterns in rock formations and None.
fossils in rock layers to support an explanation for
changes in a landscape over time.
4-ESS2-1 Make observations and/or measurements to provide None.
evidence of the effects of weathering or the rate of
erosion by water, ice, wind, or vegetation.
4-ESS2-2 Analyze and interpret data from maps to describe None.
patterns of Earth's features.
4-ESS3-2 Generate and compare multiple solutions to reduce the |None.
impacts of natural Earth processes on humans.*
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ESS2-1 Develop a model using an example to describe ways the |Land, Water and Air Atmosphere Activity GLOBE Teacher's
geosphere, biosphere, hydrosphere, and/or atmosphere Guide
interact. Cloud Protocols Atmosphere Protocol GLOBE Teacher's
Guide
Digital Multi-Day Max/Min/Current Air and Atmosphere Protocol GLOBE Teacher's
Soil Temperature Protocol Guide
Max/Min/Current Air Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Precipitation Protocols Atmosphere Protocol GLOBE Teacher's
Guide
Relative Humidity Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
GC2: Components of the earth system Earth as a System Activity GLOBE Teacher's
working together Guide
ESS: 3. Explore Relationships between Types | Earth as a System Activity Earth as a Sysyem
of Data (across columns) (1987) (1987)
LC1: Connecting the parts of the study site Earth as a System Activity GLOBE Teacher's
Guide
LC2: Representing the study site in a diagram | Earth as a System Activity GLOBE Teacher's
Guide
LC4: Diagramming the study site for others | Earth as a System Activity GLOBE Teacher's
Guide
LC5: Comparing the study site to one in Earth as a System Activity GLOBE Teacher's
another region Guide
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
5-ESS2-1 Develop a model using an example to describe ways the |Green-Down Protocol Earth as a System Protocol GLOBE Teacher's
geosphere, biosphere, hydrosphere, and/or atmosphere Guide
interact. Green-Up Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Phenological Gardens Protocol Earth as a System Protocol GLOBE Teacher's
Guide
Dissolved Oxygen Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Temperature Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Transparency Protocol Hydrology Protocol GLOBE Teacher's
Guide
Land Cover Sample Site Protocol Land Cover Protocol GLOBE Teacher's
Guide
Manual Land Cover Mapping Protocol Land Cover Protocol GLOBE Teacher's
Guide
Infiltration Protocol Soil Protocol GLOBE Teacher's
Guide
Soil Temperature Soil Protocol GLOBE Teacher's
Guide
Soil Characterization Soil Protocol GLOBE Teacher's
Guide
5-ESS2-2 Describe and graph the amounts and percentages of None.
water and fresh water in various reservoirs to provide
evidence about the distribution of water on Earth.
5-ESS3-1 Obtain and combine information about ways individual |Model a Catchment Basin Hydrology Activity GLOBE Teacher's
Guide

communities use science ideas to protect the Earth’s
resources and environment.
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-ESS2-1 Develop a model to describe the cycling of Earth'’s GC2: Components of the earth system Earth as a System Activity GLOBE Teacher's
materials and the flow of energy that drives this process. |working together Guide
LC1: Connecting the parts of the study site Earth as a System Activity GLOBE Teacher's
Guide
Model Your Water Balance Hydrology Activity GLOBE Teacher's
Guide
Soil: The Great Decomposer Soil Activity GLOBE Teacher's
Guide
MS-ESS2-4 Develop a model to describe the cycling of water through [Watershed Dynamics Module | #1 Natural Watershed Other GLOBE Website
Earth’s systems driven by energy from the sun and the Water Availability Dynamics
force of gravity. Land, Water and Air Atmosphere Activity GLOBE Teacher's
Guide
Precipitation Protocols Atmosphere Protocol GLOBE Teacher's
Guide
Relative Humidity Protocol Atmosphere Protocol GLOBE Teacher's
Guide
MS-ESS3-1 Construct a scientific explanation based on evidence for [Model Your Water Balance Hydrology Activity GLOBE Teacher's
how the uneven distributions of Earth’s mineral, energy, Guide
and groundwater resources are the result of past and
current geoscience processes.
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
Analyze geoscience data to make the claim that one Aerosols Protocol Atmosphere Protocol GLOBE Teacher's
change to Earth’s surface can create feedbacks that cause Guide
changes to other Earth systems. Water Vapor Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Barometric Pressure Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Relative Humidity Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Precipitation Protocols Atmosphere Protocol GLOBE Teacher's
Guide
Max/Min/Current Air Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Digital Multi-Day Max/Min/Current Air and Atmosphere Protocol GLOBE Teacher's
Soil Temperature Protocol Guide
Automated Soil and Air Temperature Atmosphere Protocol GLOBE Teacher's
Monitoring Protocol Guide
Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Surface Ozone Protocol Atmosphere Protocol GLOBE Teacher's
Guide
AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
Davis Weather Station Protocol Atmosphere Protocol GLOBE Website
RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
WeatherHawk Weather Station Protocol Atmosphere Protocol GLOBE Website
Global Carbon Cycle Model with Feedbacks Carbon Activity Other
Simple C Cycle Model Carbon Activity Other
Paper Clip Simulation & Model Carbon Activity Other
Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's
Guide
GLOBE Landsat Satillite Images Land Cover Other Other
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
Analyze geoscience data to make the claim that one Soil Site Selection and Exposure Soil Protocol GLOBE Teacher's
change to Earth’s surface can create feedbacks that cause Guide
changes to other Earth systems. Soil Characterization Soil Protocol GLOBE Teacher's
Guide
Soil Temperature Soil Protocol GLOBE Teacher's
Guide
Gravimetric Soil Moisture Soil Protocol GLOBE Teacher's
Guide
Bulk Density Soil Protocol GLOBE Teacher's
Guide
Soil Particle Density Soil Protocol GLOBE Teacher's
Guide
Soil Particle Size Distribution Soil Protocol GLOBE Teacher's
Guide
Soil pH Soil Protocol GLOBE Teacher's
Guide
Soil Fertility Soil Protocol GLOBE Teacher's
Guide
Digital Multi-Day Max/Min/Current Air and Soil Protocol GLOBE Teacher's
Soil Temperature Protocol Guide
Digital Multi-Day Soil Temperatures Protocol Sail Protocol GLOBE Teacher's
Guide
Automated Soil and Air Temperature Soil Protocol GLOBE Teacher's
Monitoring Protocol Guide
Soil Moisture Sensor Protocol Soil Protocol GLOBE Teacher's
Guide
Infiltration Protocol Soil Protocol GLOBE Teacher's
Guide
Davis Soil Moisture and Temperature Station Sail Protocol GLOBE Teacher's
Protocol Guide
Develop a model based on evidence of Earth’s interior to [Learning to Use Visualizations Atmosphere Activity GLOBE Teacher's
describe the cycling of matter by thermal convection. Guide
Cloud Protocols Atmosphere Protocol GLOBE Teacher's
Guide
Cloud Chart Atmosphere Other GLOBE Website
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
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Earth's Systems Use these GLOBE Resources Investigation | Resource Type Source
Area
Plan and conduct an investigation of the properties of Alkalinity Protocol Hydrology Protocol GLOBE Teacher's
water and its effects on Earth materials and surface Guide
processes. Dissolved Oxygen Protocol Hydrology Protocol GLOBE Teacher's
Guide
Electrical Conductivity Protocol Hydrology Protocol GLOBE Teacher's
Guide
Freshwater Macroinvertebrates Hydrology Protocol GLOBE Teacher's
Guide
Instrument Construction, Site Selection, Hydrology Protocol GLOBE Teacher's
Documenting Your Hydrology Site, Sampling Guide
Procedures
Nitrate Protocol Hydrology Protocol GLOBE Teacher's
Guide
Optional Salinity Titration Hydrology Protocol GLOBE Teacher's
Guide
pH Protocol Hydrology Protocol GLOBE Teacher's
Guide
Salinity Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Temperature Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Transparency Protocol Hydrology Protocol GLOBE Teacher's
Guide
Electrical Conductivity Protocol Hydrology Protocol GLOBE Teacher's
Guide
Water Transparency Protocol Hydrology Protocol GLOBE Teacher's
Guide
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
Develop a quantitative model to describe the cycling of [Global Carbon Cycle Model with Feedbacks Carbon Activity Other
carbon among the hydrosphere, atmosphere, geosphere,
and biosphere. Simple C Cycle Model Carbon Activity Other
Carbon Travels Game Carbon Activity Other
Allometry Not A Llama Tree Carbon Activity Other
Tree Mapping Carbon Protocol Other
Construct an argument based on evidence about the None.
simultaneous coevolution of Earth systems and life on
Earth.
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Weather and Climate Use these GLOBE Resources Investigation | Resource Type Source
Area
K-PS3-1 Make observations to determine the effect of sunlight on |[All About Earth Our World on Stage Earth as a System Elementary Elementary
Earth’s surface. GLOBE Book GLOBE
We're All Connected: Earth System Earth as a System Activity Elementary
Interactions GLOBE
Earth System Play Earth as a System Activity Elementary
GLOBE
Surface Temperature Atmosphere Protocol GLOBE
Teacher's Guide
K-PS3-2 Use tools and materials to design and build a structure None.
that will reduce the warming effect of sunlight on an
area*
K-ESS2-1 Use and share observations of local weather conditions to | Discoveries at Willow Creek Earthasa Elementary Elementary
describe patterns over time. System GLOBE Book GLOBE
The Mystery of the Missing Hummingbirds Earthasa Elementary Elementary
System GLOBE Book GLOBE
We're All Connected: Earth System Earthasa Elementary Elementary
Interactions System GLOBE Book GLOBE
Cloud Protocols Atmosphere Protocol GLOBE
Teacher's Guide
Max/Min/Current Air Temperature Protocol Atmosphere Protocol GLOBE
Teacher's Guide
Precipitation Protocols Atmosphere Protocol GLOBE
Teacher's Guide
K-ESS3-2 Ask questions to obtain information about the purpose of |None.

weather forecasting to prepare for, and respond to,
severe weather.*
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Weather and Climate Use these GLOBE Resources Investigation | Resource Type Source
Area
3-ESS2-1 Represent data in tables and graphical displays to Cloud Protocols Atmosphere Protocol GLOBE Teacher's
describe typical weather conditions expected during a Guide
particular season. Max/Min/Current Air Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Precipitation Protocols Atmosphere Protocol GLOBE Teacher's
Guide
S1: What Can We Learn About Our Seasons? | Earth as a System Activity GLOBE Teacher's
Guide
All Year Long Earth as a System Activity Elementary
GLOBE
ESS: 2 Exploring Annual Changes (2007) Earth as a System Activity Earth as a System
Packet (2007)
3-ESS2-2 Obtain and combine information to describe climates in  [From Weather to Climate - Air Temperature Climate Activity GLOBE Website
different regions of the world. Data Foundations
What is your Climate Classification Climate Activity GLOBE Website
Foundations
ESS: 2 Exploring Annual Changes (2007) Earth as a System Activity Earth as a System
Packet (2007)
3-ESS3-1 Make a claim about the merit of a design solution that None.
reduces the impacts of a weather-related hazard.*
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Weather and Climate Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-ESS2-5 Collect data to provide evidence for how the motions and [Observing, Describing, and Identifying Atmosphere Activity GLOBE Teacher's
complex interactions of air masses results in changesin  [Clouds Guide
weather conditions. Aerosols Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Automated Soil and Air Temperature Atmosphere Protocol GLOBE Teacher's
Monitoring Protocol Guide
AWS WeatherBug Protocol Atmosphere Protocol GLOBE Website
Barometric Pressure Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Cloud Protocols Atmosphere Protocol GLOBE Teacher's
Guide
Davis Weather Station Protocol Atmosphere Protocol GLOBE Website
Digital Multi-Day Max/Min/Current Air and Atmosphere Protocol GLOBE Teacher's
Soil Temperature Protocol Guide
Instrument Construction, Site Selection and Atmosphere Protocol GLOBE Teacher's
Set-Up Guide
Max/Min/Current Air Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Precipitation Protocols Atmosphere Protocol GLOBE Teacher's
Guide
RainWise Weather Station Protocol Atmosphere Protocol GLOBE Website
Relative Humidity Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Surface Ozone Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
Guide
Water Vapor Protocol Atmosphere Protocol GLOBE Teacher's
Guide
WeatherHawk Weather Station Protocol Atmosphere Protocol GLOBE Website
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Weather and Climate Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-ESS2-6 Develop and use a model to describe how unequal GC1: Your regional and global connection Earth as a System Activity GLOBE Teacher's
heating and rotation of the Earth cause patterns of Guide
atmospheric and oceanic circulation that determine S4: Modeling the Reasons for Seasonal Earth as a System Activity GLOBE Teacher's
regional climates. Change Guide
GC2: Components of the earth system Earth as a System Activity GLOBE Teacher's
working together Guide
From Weather to Climate - Air Temperature Climate Activity GLOBE Website
Data Foundations
MS-ESS3-5 Ask questions to clarify evidence of the factors that have |None.
caused the rise in global temperatures over the past
century.
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Weather and Climate

Use these GLOBE Resources Investigation Resource Type Source
Area
Use a model to describe how variations in the flow of Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
energy into and out of Earth systems result in changes in Guide
climate. Cloud Chart Atmosphere Other GLOBE Website
Global Carbon Cycle Model with Feedbacks Carbon Activity Other
ESS: 3 Exploring Relationships Between Two | Earth as a System Activity Earth as a System
Variables (2007) Packet (2007)
ESS: 3. Explore Relationships between Types | Earth as a System Activity Earth as a Sysyem
of Data (across columns) (1987) (1987)
ESS: 4 Exploring Relationships Among Earth as a System Activity Earth as a System
Variables for a Particular Month (2007) Packet (2007)
ESS: 4. Global Patterns (1987) Earth as a System Activity Earth as a Sysyem
(1987)
P6: Global Patterns in Green-up and Green- | Earth as a System Activity GLOBE Teacher's
down Guide
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
Analyze geoscience data and the results from global Global Carbon Cycle Model with Feedbacks Carbon Activity Other
climate models to make an evidence-based forecast of
the current rate of global or regional climate change and |Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
associated future impacts to Earth systems. Guide
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
RC1: Defining regional boundaries Earth as a System Activity GLOBE Teacher's
Guide
RC2: Effects of inputs and outputs on a Earth as a System Activity GLOBE Teacher's
region Guide
Biomass Accumulation Model Carbon Activity Other
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Human Impacts Use these GLOBE Resources Investigation | Resource Type Source
Area

MS-ESS3-2 Analyze and interpret data on natural hazards to forecast |None.
future catastrophic events and inform the development
of technologies to mitigate their effects.

MS-ESS3-3 Apply scientific principles to design a method for RC2: Effects of inputs and outputs on a Earth as a System Activity GLOBE Teacher's
monitoring and minimizing a human impact on the region Guide
environment.* Land Cover Sample Site Protocol Land Cover Protocol GLOBE Teacher's

Guide

Watershed Dynamics Module Il #1 Rainwater Watershed Other GLOBE Website
Runoff Podcast Dynamics
Watershed Dynamics Module Il #2 Building a Watershed Other GLOBE Website
Watershed Model Dynamics
Watershed Dynamics Module Il #3 Measuring Watershed Other GLOBE Website
Streamflow Lab/Virtual River Dynamics
Watershed Dynamics Module Il #4 Just Watershed Other GLOBE Website
Passing Through/Infiltration Protocol** Dynamics
Watershed Dynamics Module Il #5 Netlogo Watershed Other GLOBE Website
Runoff Model Dynamics
Watershed Dynamics Module Il #6 Analyzing Watershed Other GLOBE Website
Hydrographs Dynamics
Watershed Dynamics Module Il #7 Watershed Other GLOBE Website
FieldScope/Urban Sprawl Dynamics
Watershed Dynamics Module Il #8 Extentions Watershed Other GLOBE Website

Dynamics

MS-ESS3-4 Construct an argument supported by evidence for how |None.
increases in human population and per-capita
consumption of natural resources impact Earth’s systems.
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Human Impacts

Use these GLOBE Resources Investigation Resource Type Source
Area

Construct an explanation based on evidence for how the |Global Carbon Cycle Model with Feedbacks Carbon Activity Other

availability of natural resources, occurrence of natural

hazards, and changes in climate have influenced human [ESS: 5. Link with GLOBE Data (1987) Earth as a System Activity Earth as a Sysyem

activity. (1987)
Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's

Guide
Computerized MultiSpec Land Cover Land Cover Protocol GLOBE Teacher's
Mapping Protocol Guide
Manual Land Cover Mapping Protocol Land Cover Protocol GLOBE Teacher's
Guide

Student Climate Research Campaign Multiple Areas | Field Campaign | GLOBE Website

Evaluate competing design solutions for developing, None.

managing, and utilizing energy and mineral resources

based on cost-benefit ratios.*

Create a computational simulation to illustrate the Paper Clip Simulation & Model Carbon Activity Other

relationships among management of natural resources,

the sustainability of human populations, and biodiversity.
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Human Impacts

Use these GLOBE Resources Investigation Resource Type Source
Area
Evaluate or refine a technological solution that reduces  [Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
impacts of human activities on natural systems.* Guide
Surface Ozone Protocol Atmosphere Protocol GLOBE Teacher's
Guide
ESS: 1. Explore a Single Map (1987) Earth as a System Activity Earth as a Sysyem
(1987)
ESS: 1 Exploring Single Images (2007) Earth as a System Activity Earth as a System
Packet (2007)
ESS: 2 Exploring Annual Changes (2007) Earth as a System Activity Earth as a System
Packet (2007)
ESS: 2. Explore Annual Changes (within a Earth as a System Activity Earth as a Sysyem
column) (1987) (1987)
Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's
Guide
GLOBE Landsat Satillite Images Land Cover Other Other
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
Use a computational representation to illustrate the Surface Temperature Protocol Atmosphere Protocol GLOBE Teacher's
relationships among Earth systems and how those Guide
relationships are being modified due to human activity.* |ESS: 1 Exploring Single Images (2007) Earth as a System Activity Earth as a System
Packet (2007)
ESS: 1. Explore a Single Map (1987) Earth as a System Activity Earth as a Sysyem
(1987)
ESS: 2 Exploring Annual Changes (2007) Earth as a System Activity Earth as a System
Packet (2007)
ESS: 2. Explore Annual Changes (within a Earth as a System Activity Earth as a Sysyem
column) (1987) (1987)
Land Cover Change Detection Protocol Land Cover Protocol GLOBE Teacher's
Guide
GLOBE Landsat Satillite Images Land Cover Other Other
GLOBE Visualization Tool Multiple Areas Web Feature GLOBE Website
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Engineering Design

Use these GLOBE Resources

Investigation
Area

Resource Type

Source

2-ETS1-1

Ask questions, make observations, and gather
information about a situation people want to change to
define a simple problem that can be solved through the
development of a new or improved object or tool.

None.

2-ETS1-2

Develop a simple sketch, drawing, or physical model to
illustrate how the shape of an object helps it function as
needed to solve a given problem.

None.

2-ETS1-3

Analyze data from tests of two objects designed to solve
the same problem to compare the strengths and
weaknesses of how each performs.

None.

5-ETS1-1

Define a simple design problem reflecting a need or a
want that includes specified criteria for success and
constraints on materials, time, or cost.

None.

5-ETS1-2

Generate and compare multiple possible solutions to a
problem based on how well each is likely to meet the
criteria and constraints of the problem.

None.

5-ETS1-3

Plan and carry out fair tests in which variables are
controlled and failure points are considered to identify
aspects of a model or prototype that can be improved.

None.
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Engineering Design Use these GLOBE Resources Investigation | Resource Type Source
Area
MS-ETS1-1 Define the criteria & constraints of a design problem w/  [Instrument Construction, Site Selection and Atmosphere Protocol GLOBE Teacher's
sufficient precision to ensure a successful solution, taking |Set-Up Guide
into account relevant scientific principles & potential Building a Thermometer Atmosphere Activity GLOBE Teacher's
impacts on people & the natural environment that may Guide
limit possible solutions. Making a Sundial Atmosphere Activity GLOBE Teacher's
Guide
Model a Catchment Basin Hydrology Activity GLOBE Teacher's
Guide
MS-ETS1-2 Evaluate competing design solutions using a systematic  [Building a Thermometer Atmosphere Activity GLOBE Teacher's
process to determine how well they meet the criteria and Guide
constraints of the problem. Making a Sundial Atmosphere Activity GLOBE Teacher's
Guide
Instrument Construction, Site Selection and Atmosphere Protocol GLOBE Teacher's
Set-Up Guide
Model a Catchment Basin Hydrology Activity GLOBE Teacher's
Guide
MS-ETS1-3 Analyze data from tests to determine similarities and Instrument Construction, Site Selection and Atmosphere Protocol GLOBE Teacher's
differences among several design solutions to identify the|Set-Up Guide
best characteristics of each that can be combined intoa  [Building a Thermometer Atmosphere Activity GLOBE Teacher's
new solution to better meet the criteria forX Guide
success. Making a Sundial Atmosphere Activity GLOBE Teacher's
Guide
Model a Catchment Basin Hydrology Activity GLOBE Teacher's
Guide
MS-ETS1-4 Develop a model to generate data for iterative testing Model a Catchment Basin Hydrology Activity GLOBE Teacher's
and modification of a proposed object, tool, or process Guide
such that an optimal design can be achieved. Instrument Construction, Site Selection and Atmosphere Protocol GLOBE Teacher's
Set-Up Guide
Building a Thermometer Atmosphere Activity GLOBE Teacher's
Guide
Making a Sundial Atmosphere Activity GLOBE Teacher's
Guide
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Engineering Design

Use these GLOBE Resources Investigation Resource Type Source
Area
Analyze a major global challenge to specify qualitative None.
and quantitative criteria and constraints for solutions that
account for societal needs and wants.
Design a solution to a complex real-world problem by Getting to Know Your Satellite Imagery and Land Cover Activity GLOBE Teacher's
breaking it down into smaller, more manageable GLOBE Study Site Guide
problems that can be solved through engineering. Discovery Area Land Cover Activity GLOBE Teacher's
Guide
Evaluate a solution to a complex real-world problem Global Carbon Cycle Model with Feedbacks Carbon Activity Other
based on prioritized criteria & trade-offs that account for a
range of constraints, including cost, safety, reliability, &  [Paper Clip Simulation & Model Carbon Activity Other
aesthetics, & possible social, cultural, & environmental Plant a Plant Experiments Carbon Activity Other
impacts. Getting to Know Your Satellite Imagery and Land Cover Activity GLOBE Teacher's
GLOBE Study Site Guide
Discovery Area Land Cover Activity GLOBE Teacher's
Guide
Use a computer simulation to model the impact of Global Carbon Cycle Model with Feedbacks Carbon Activity Other
proposed solutions to a complex real-world problem with
numerous criteria and constraints on interactions within
and between systems relevant to the problem.
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