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Overview of Presentation

1.Seasons, a refresher

2.Earth’s energy balance

3.Albedo & sea ice, a climate feedback

4.Teaching strategies and K-5 resources
from Beyond Penguins and Polar Bears
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Featuring material related to:
“Energy and the Polar Environment”
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an online magazine for k-5 teachers
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PROFESSIONAL SCIENCE AND LITERACY ACROSS THE IN THE FIELD: POLAR NEWS AND NOTES
LEARNING CURRICULUM SCIENTISTS AT WORK

ENERGY AND THE POLAR ENVIRONMENT - ISSUE 7,
OCTOBER z008

In this issua’s Scoence and Literscy department, wa dizcuss the Sun's rola in warming Earth, tha
albedo (reflectivity) of Earth's diverse surfaces, and how the dedine of Arclic sea ice is affecting

Earth's energy balance. Scence lessons introduce the concepts of solar energy, reflection, and
absorption to elementary students. [n our Across the Curriculum department, we focus on ancther
common concept: natural resources. We provide an overview of the natural resources and energy
sources found in the polar regions. Lessons allow students to develop the concepts of natural

rosouroes, energy sources, and energy efficency.
Phato: A polar bear in Churchill, Manitoba, at sunset. Copyright Greg W. Lasley, www.greglasiey.net.
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Earth’s seasons: Stamp on the diagram
where the Sun Is overhead
on the Equator
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Earth’s seasons

Equinox March 21
Sun over Equator

Solstice Décember 21
= NoR e e
Sun over Tropic’ af Capricom

Solstice June 21
o N ™~
Sun over Tropic of Cancer

Equinox September 21
Sun over Equator

Sun overhead on the Equator at the equinoxes

Sun overhead at 23.5 N or S at the solstices

_ EYOND PENG
NSDL o —
- 4 “\ SEMINARSg

http://nsdl.org http://beyondpenguins.nsdl.org



Intensity of solar radiation

Image adapted from Wikipedia

Same Amount of Energy, Larger Area

Most direct rays = most intense energy per unit of area

Less direct = less energy per unit of area on the Earth’s surface
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Earth’s Energy Balance
(the global picture)
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Regional Differences

1955->2005 Annual Mean 39
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Annual temperature change over the last 50 years, based on station data (NASA GISS)
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7/ )\ Let's pause for
Q questions from
the audience....
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N & S Hemispheres are different In
amounts of land vs. water

Image from: http://www.marinebio.net/marinescience/0lintro/woocean.htm
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Poll Question:
Why are the Polar Regions expected to warm more
strongly in response to anthropogenic (human
produced) climate change than the rest of the planet?

A. The atmosphere is colder so even a slight warming will be obvious.

B. The atmosphere there is colder and thus holds more water vapor, an

Important greenhouse gas. So the enhanced greenhouse effect is
stronger there.

C. They are more prone to positive (amplifying) feedbacks due to
their more extensive snow and ice cover.

D. The weather is usually more consistent there, so recent variations
from the norm (average) are just more noticeable.
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Why are the Polar Regions expected to warm more
strongly in response to anthropogenic (human
produced) climate change than the rest of the planet?

A. The atmosphere is colder so even a slight
warming will be obvious.

B. The atmosphere there is colder and thus
holds more water vapor, an important
greenhouse gas. So the enhanced
greenhouse effect is stronger there.

C. They are more prone to positive (amplifying)
feedbacks due to their more extensive
snow and ice cover.

D. The weather is usually more consistent
there, so recent variations from the norm
(average) are just more noticeable.



Albedo - “Reflectivity” of a surface

http://svs.gsfc.nasa.gov
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0 0.1 0.2 0.3 0.4
http://veimages.gsfc.nasa.gov/3411/modis_albedo.jpg
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Lowered albedo in the Arctic-
a positive feedback to climate

-
—

From: http://svs.gsfc.nasa.gov/goto?10021

As sea ice melts, the open ocean will absorb more of the
Sun’s energy, and then re-radiate heat back to the
atmosphere.
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Arctic sea ice age, at the end of the
2007 and 2008 melt seasons
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http://nsidc.org/news/press/20081002_seaice_pressrelese.html
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7/ )\ Let's pause for
Q questions from
the audience....
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Let’s look at student misconceptions

around these concepts and
strategies for integrating science and

literacy instruction...
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True or False: Stamp your answer

Only shiny objects reflect light.
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Misconception: Only shiny objects reflect light. m

E.L!Sgﬁmg Formative Assessment:
=8l “Can It Reflect Light?” (Vol. 1)

NTA, -

Instead: All visible objects reflect some amount of
light. The amount of light reflected depends on the
color and texture of the object. The albedo of an
object is a measure of how much light it reflects.
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Target this misconception by... ﬂ

Observing light reflecting List: What reflects
off smooth and rough Gﬁ light? Does not?
aluminum foil; compare to -

| Explain your answers
bouncing ball on smooth

and rough pavement

Use lessons that introduce vocabulary | Avoid talking about
such as transparent, translucent, reflection only in
opaque, reflection, and refraction the context of
Teach Engineering: Investigating Light mirrors
(Grades 3-5) ; ?
Teach Engineering: Light Scavengers g
(Grades 3-5) |
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True or False: Stamp your answer

The Earth does not receive heat from the Sun directly.

True False
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Misconception: The Sun directly heats the Earth.ﬂ

| Formative Assessment
- TR Probe: “What Comes From
What Comes from the Sun? th e S u n ?”

We know that the Sun is very important for life on

e s Benat e In Energy and the Polar
Environment — Issue 7,

October 2008
(Misconceptions article)

Ultraviolel (UY) radhation

| Instead: Absorbed solar radiation is converted
to thermal energy.
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At the elementary level, this explanation of
the Sun's role in warming the Earth is

developmentally appropriate.

Instead of expecting conceptual change:

ZEN
gt

WWW.psSypress.com

Use a variety of objects
and colors to show that

objects absorb and

@ct light diﬁerenty
NSDL

http://nsdl.org

[

Use real world examples
to help students connect

light absorption and

increase in temperaty

ﬂstead of "The SUN
heats the Earth," say

"The Sun's energy
heats the Earth."

nasa.gov

Be mindful of your

language and
WEB

explanations
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Lessons about Solar Radiation n

The Warmth of the Sun: /" Qur Super Star:

Students in grades K-2 are Students in grades K-5

iIntroduced to the Sun’s role In learn about the Sun and

warming Earth’s land, air, and create solar ovens to

water. J,, . cook s'mores. |
A y €

/Using Thermometers:

~ Students in grades K-2
learn to use thermometers
to measure temperature.
Pair with The Warmth of the

Qun. /
nasa.gov
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Absorption and Reflection: Light and Dark Colors ; )

hat Color Absorbs the Sun’s \
Enerqy Best?
Students in grades K-2 place ice
cubes on different colors of
construction paper, set them in the
sun, and see which ice cubes melt

fastest.
mvestiqatinq Radiation \
Students in grades 3-5 investigate

how different surfaces (light and
dark colored soil, water) absorb

\heat. /
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Poll Question

How do you Integrate science
and literacy?

A. | Introduce concepts with picture books

B. My students read from a textbook and
answer guestions.

C. My students use science notebooks.

D. | teach reading strategies while reading
science text.

E. | don't integrate science and literacy.
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Integrating Literacy

Content area reading: Virtual Bookshelf

SIZZLING su':n:- Projects

wn U2 U

Question-and-Answer books
- Gather information from nonfiction text and the Internet
- Organize with KWL charts, and create a book.
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Nonfiction stories for students ﬂ

Feature Story column of the

s Availab
— levels (
Avalilab

— Ao
ISDL 4

@?‘_“““;_._ magazine

e at three grade
K-1, 2-3, and 4-5)

e as text, illustrated

book, and electronic book

Now paired with a nonfiction
reading strategy each month
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Literacy Strategy: Note Taking ﬁ

Teach students to take notes by recording key words,

paraphrased definitions, and by creating graphic
representations of information.

Template specifically at
designed for use with

nonfiction stories for U
students — [ N Grapic Reprctaion

Content knowledge
article available
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Expert Voices: Speaking of Something Interesting.
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Interested In learning more?

Beyond Penguins Web Seminar Series:
Next seminar: Spring 2009

Beyond Penguins and Polar Bears Blog

http://expertvoices.nsdl.org/polar/2008/11/13/web-
seminar-energy-and-the-polar-environment/

Beyond Penguins and Polar Bears,
October 2008, Issue 7
http://beyondpenguins.nsdl.org

m WEB
Je SEMINARSO



" Goto http://nsdl.org and click on the K-12 h
audience page to:
 Download our Seminar Resource List
. * FInd resources from archived seminars,

‘Learn about new tools and resources, h
discuss Issues related to science education,
find out about ways to enhance your teaching

@t: http://expertvoices.nsdl.org/learningdigitalK12 Y
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luminate

Where Bright Ideas Meet.

g

—

http://www.elluminate.com
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EmLeoming Center

My Account

Welcome to Your Professional Development

The Leamning Center is NSTA's e-professional development
portal to help you addrass your classroom neads and busy
schedule. You can gain access to more then 2,600 difarent
resources that cater to your prefarence for learning. Over
700 hundred resources, such as journal arlicles, science
objects and web seminars are avallable (o fiee. A suite of

« I'ran NSTA mamber and | donl have

saresd
practical tools such as My Library, My Trans\eipt, and My Professional Development Plan  Lost pacsword? Recover & has
and Portfolio tool help you organize, personalize, and document your growih ower ime v Regaler now
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O See ot FREE Resounes Advanced Seach
By Subject By Grade Level By State Standards
O Earth & Space Sclence O Ewsmantary Mary rosources now pormi
© Lo Scionce 0 Middle School you 10 Select your grade,
standard document, and state
O Prysical Sciones © High School to viow the standards that
© Cologo alkgn 1o the resource you've
solociod.
@ Do-it-Yourself Leaming @ Liva Online Serminars & Classes
Platg
Learn af your own pace onling with these 1-2 Learn onling from cortifiod instrucions with your Tectonics:
o 610 hour intoractive activitios coloaguos. 1-2 hour seminars, wook and Layered Earth
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0 SEE ALL DIY LEARMING RESOURCES 2
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D SEE ALL ONLINE EVENTS Science| science Object
= _ F ¢ OBJECTS
',: Books & Articles ‘ In Person Experiences —_——
Q Books
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© Book Chaptors hands-on techniquos with other teachors. Eamn
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