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Develop a model to illustrate the role of
photosynthesis and cellular respirstion in the cycling of
carbon among the biesphere, atmosphere, hydrosphere
and geosphere. (SEP: 2; DCI: L52.B, P52.0; CCC:
Systemns)

IUse mathematical representations to support

claims for the cycling of matter and flow of energy
among organisms in an ecosystem. (SEP: 5; DCI:
LS2.B: CCC: Energy/Matier)

@ Constrect and revise an explanation based
on evidence for the cycling of matter and flow of energy

in aerohic and aneerobic conditions. (SEP-G; DCI:
L5Z2.B: CCC: Energy/Matier )

IUse mathematical representations to supportes

and revise explanstions based on evidence about
factors affecting bicdiversity and populations in
ecosystems of different scales. (SEP: 5, DCI: L52.A,
LS2.C; CCC: Scale/Prop.)

qUEE mathematical andfor computstional
representations to support explanations of fectors that
affect carrying capacity of ecosystems at different
scales. (SEP: &; DCI: L52.A; CCC: Scale/Prop.)

[[EE=EEEE Ask questions to clarify evidence of the
factors that may hawve caused a change in globsl
temipersturas over the past century. (SEP: 1; DCI:
ES53.0; CCC: StabilityfChange)

Cunstruc*t an argument supported by
evidence for how increases in human population and
per- capita consumption of natural resources impact
Earth's systerns. (SEP: 7; DCl: ES53.G; CCG:
Cause/Effect. Technology, MNature
Science/Consequence-Actions)

Apply scientific principles to design a
method fior monitoring and minimizing & human impact
on the environment. (SEF: & ; DCI: EES3.C; CoC:
Gause/Effect. Technology)

Anﬂl'yze and interpret data on natural
hazards to forecast future catastrophic events and
inform the development of technologies to mitigate their
effects. (SEP: 4; DCI: ES53.B; CCC: Patterns,
Technology)

'=T51.8; GO Cause/Effect)

[CEE=EEEE] Anslyze geoscience data to make the ciai
that one change to Earth's surface can create feedback
that cause changes to other Earth systems. (SEP: 2;
DCl: ESS2.A, ESS52.B; CCC: Stability/Change)

Whpply scientific reasoning and evidence
m ancient Earth materials, meteorites, and other
planetary surfaces to construct an account of Earth's

formation and early history. (SEF: §; DCI: ESE1.C,
FS51.C; CCC: Stebility/Change)

[EE==EIE] Evaluate evidence of the past and current
mowvements of continental and oceanic crust and the
theory of plate tectonics to explain the ages of crustal
rocks. (SEP: 7, DCI: ES51.C, ES52.8, P51.C; CCC:
FPatterns)

moaards

Use a computationsl representation to
illustrate the relationships among Earth systems and how
those relationships are being modified due to human
activity. (SEP: §; DCI: EES2.0, ESE3.0; CCC: Systems)

W Analyze geoscience data and the results
oim global climate models to make an evidence-based
forecast of the current rate of global or regional climate
change and associated future impacts to Earth systems.
[SEP: 4; DCI: ES53.0; CCC: Stability/Change)
Evaluate or refine a technological solution
that reduces impacts of human activities on natural
systems. (SEP: §; DCI- ES53.C, ETS51.8; CCC:
Stability/Change, Technology)

% Create & computational simulation fo

illust e relationships amaong management of natural
respurces, the sustainability of human populations, and
biodiversity. (SEP: 5; DCl: ESS53.C; CCC:
Stability/Change, Technology)

Construct an explanation based on
evidence for how the availability of natural resources,
occurmence of natural hazards, and changes in climate
have influenced human activity. (SEP: 8; DCI: ES33.4,
ESE3.B ; CCC: Cause/Effect, Technology)

Plan and carry out an investigation of the
properties of water and its effects on Earth materials and
surface processes. (SEF: 2; DCI: ESS51.B. EEE2.4,
ESE2.0; CCC: Cause/Effect)

Us= a model to describe how varistions in
the fiow of energy into and out of Earth's systems result
in changes in climate. (SEP: 2; DCI: ES52.4, ESS2.B,
FPS54.4: CCC: Energy/Matter, Technology)
W Develop a model based on evidence of
arth's interior to describe the cycling of matier by
thermal convection. (SEP: 4; DCI: ESS2.4, ES52.D:
CCC: Stability/Change, Technology)

5 i) Use & simulation to research and analyze
¥ossible solutions for the adverse impacts of human

activity on biodiversity. (SEP: & DCI: L34.C. LE4.D,

m Evaluate the evidence supporting claims tha
:hanges in environmental conditions may result in: (1)
ncreases in the number of individuals of some species,
2) the emergence of new species over time, and (3) the
udinction of other species. (SEF: 7, DCI: L54.C; CCOC:

Zause/Effect)
% Design, evaluate, and refine a solution for
‘educing the impacts of human activities on the
snvironment and bicdiversity. (SEP: §;: DCI: L52.C,
-54.0, ETE1.B; CCC: Stebility/Change)

Evzluate the claims. evidence, and
‘easoning that the complex interactions in ecosystems
naintain relatively consistent numbers and types of
wganisms under stable condibions; however, moderate
o extreme fluctuations in conditions may result in new
scosystems. (SEP: 7; DCl: L52.C; CCC:
Stability/Change)

W@amﬁud a scientific explanation based on
evidence for how the uneven distibutions of Earth's
mineral, energy, and groundwater resources are the

result of past and current geoscience processes. (SEF:
8; DCI: E553.A ; CCC: Cause/Effect | Technology)

[[EE=EEEE] Develop and use = model to describa how
unequal heating and rotation of the Earth cause patterns
of atmospheric and oceanic circulation that determine
regional climates. (SEF: Z; DCI: ESS2.C, ES52.D; CCC:
Systemns)

C.{:-Ilect data to provide evidence for how the
rmotions and complex interactions of air masses results in
changes in weather conditions. (SEP: 3; DCI: EE52.C,
ESE2.0; CCC: Causa/Effect)

[[EE=EEEE) Develop a model o describe the cycing of

water through Earth's systems driven by energy from the
sun and the force of gravity. (SEP: 2; DCI: ES52.C; GGG
Energy/hdatter)

%Analyz& and interpret dats on the age of the
arth, distnoution of fossils and rocks, continentsl
shapes, and seafloor structures to provide evidence of

the past plate motions. (SEF: 4; DCI: EES2.B, EE51.C;
CCC: Patterns)

[MEE=EEEEE] Construct an explanation based on
evidence for how geoscience processes have changed
Earth's surface at varying time and spatial scales. (SEP:
8; DCI: ES52. A, ESS52.C; CCC: Seale/Prop.)

WDEVQG{I a model to describe the cydling of
arth's materials and the flow of energy that drives this
process. (SEP: 2; DCI: ESS52.4; CCC: Stability/Change)
[[EEETE] Analyze and interpret data for patierns in the
fossil record that document the existence, diversity,
extinction, and change of life forms throughout the historg
of life on Earth. (SEP: 4: DCI: L54_A; CCC: Pattems)
@ Evzluste competing design solutions for
maintzining biodiversity and ecosystem services. [SEF:
7. DCl: L52.C, L54.D, ETS1.B ; CCC: Stability/Change,
Technaology)

Eunstruc*t an argument supported by
empirical evidence that changes to physical or biclogical
components of an ecosystem affect populstions. [SEP: T;
DCl: LS2.C ; CCC: Stability'Change)

Develop & model to describe the cycling of
rmatter and flow of energy among living and nonliving
parts of an ecosystem. (SEF: 2; DCI: LS2.B: CCC:
Energy/Matter)

Construct an explanation that predicts
patterns of interactions among organisms across multiple
ecosystems. (SEP: &; DCIl: L52.A; CCC: Patterns)

Analyze and interpret data to provide
evidence for the effects of resource availability on
organisms and populations of organisms in an
ecosystem. (SEP: 4; DCI: L52.A; CCGC: Cause/Effect)

Develop & model to describe how food is
rearranged through chemical reactions forming new
molecules that support growth andior release energy as
thi=s matter mowves through an organism. (SEF: 2: DCI:
L51.C, P53.D; CCC: Energy/Matter)

Construct & scientific explanation based on
evidence for the role of photosynthesis in the cycling of
matter and flow of energy into and out of organisms.
[SEP: 8. Mature Science/Empirical Evidencs; DCI:
L51.C, P53.D; CCC: Energy/Matter)

(MR BB Construct a scientific explanation based on
evidence for how environmental and genetic factors
influence the growth of organisms. (SEP: 8: DCI: L51.B;
CCC: Cause/Effect)

The Challenge

Sources: Planbook and South Dakota State Standards




NOAA Teacher at Sea

Search NOAA Fisheries

Teacher at Sea Program
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NOAA Teacher at Sea

Google Maps
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Climate Change

Sources: NOAATeacher At Sea
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NOAA Teacher at Sea

\ " Algae and Fish Surveys

Sources: NOAATeacher At Sea



NOAA Teacher at Sea

Career Interest
Sources: NOAATeacher At Sea




NOAA Teacher at Sea

S
Formative and Summative Assessments: -
63.2% retention of non-Teacher at Sea
science content
86.9% retention of Teacher at Sea science
content
Real Results

Sources: NOAATeacher At Sea



NOAA Teacher at Sea

Formative and Summative Assessments:
63.2% retention of non-Teacher at Sea

science content

86.9% retention of Teacher at Sea science
content

"% Career Interest Inventories:

125% increase in students
~yar 1O indicatinga STEM career
. '/A Real Results

~

' Sources: NOAATeacher At Sea




NOAA Teacher at Sea Alumni
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NOAA Teacher at Sea Alumni

ROV Workshop in Newport News >/f<\
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NOAA Teacher at Sea Alumni
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NOAA Teacher at Sea Alumni

The Death and Life of the Great Lakes |
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NOAA Teacher at Sea Alumn

The Great Plains Ocean Institute
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