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e Content knowledge
refresher and resources

e Student misconceptions
and formative
assessment

o e Standards alignment

rozen Face by Lisa Harding, . :

National Science Foundation and |nStrUCt|Ona|
resources
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Day and Night

Earth rotates on its
axis once every
~24 hours (23 h 56
m 4.09 s)

Counterclockwise
Rotation (west to
east)

Americas

Creates periods of ¥ LA,
darkness and light “rap
that vary with

season and Alantic
latitude Image generated from Earth and Moon Viewer

http://www.fourmilab.ch/earthview/vplanet.htm

Diagram: http://www.polaris.iastate.edu/NorthStar/Unit3/unit3_subl.htm
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Which has greater effect on the earth’s
seasons? Stamp your answer:
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What's wrong with this picture?
Enter your responses In the chat.

Autumnal

equino, ; -
September 22 g
o
Winter |

solstice Summer

December 21 solstice
.SLIN

June 21
. B66%° (Arctic Circle)
Earth’s orbit

Vernal
equino,
March 20

Image courtesy of Quite Interesting ——
http://www.qgi.com/talk/viewtopic.php?p=121093 w SEMINARSg
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Perihelion: point in

Earth’s orbit closest to

the Sun

Aphelion: point in
Earth’s orbit furthest
from the Sun

http://nsdl.org

Summer
Solstice
June 21/22

Aphelion
July 4

Image from

Vernal
Equinox
March 20/21

Perihelion
January 3

Winter
Solstice
Dec 21/22

Autumnal

Equinox

Sept 22/23

http://www.physicalgeography.net/fundamentals/

6h.html
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Seasons

Earth is tilted ~23 degrees on
Its axis

Vernal Equinox
s

As Earth revolves around the
sun, the angle of incidence of
iIncoming light affects amount
of energy absorbed (and
temperature)

i Winter
Numper of hours of dayllght S s
also influences changes in
temperature

These changes produce the Autumnal Equinox

environmental conditions we courtesy of Windows to the Universe
know as the seasons http://www.windows.ucar.edu




How many hours of daylight did you have
today? Type your answer on the map.

Copynght 2005 digital-topo-maps.com
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http://beyondpenguins.nsdl.org

May 2008 (Issue 3)

http://nsdl.org

BEYOND

Understanding Seasonal Change. Polar Extremes in Seasons, and the
Anrora: Content Knowledge for Teachers

by Mary LeFever

For as long as humans have inhabited the earth, knowledge of the regulanty of the seasons and
day and night has been used to enhance the quality of life. Changing of the seasons was marked
with elab-.nra'lﬂ- celebranons around four important dates: the vermal eguiinde, e Sols Hoe,
WaturTiral B0 o] winter solsiice. Key waather avents such as TJ“}'_:I‘Id'!rEEt*rr"I; tormad :ws
drought, Ilurrr CAnes ur LII::dI ds w-:'t explained through myths involving supernatural powers
Mo longer are such explanations sufficient

Scence rebes upon empinical avidence rather than faith in mythical stories for explanations of
Seasons, weather-related phenomena, and phases of the moon. For -:xaa'rplc. we know the olted
earth's axis and the resultant angle of inddence of the sun's rays at the poles as compared to
the equator, in combination with the earth's revolution about the sun, are responsible for the
Saas0ns, Auroras ars visible as functions of the atmosphenic content in combination with
electromagnetic radianon. The resources iSted below will allow you o devalop your contant
knowledge regarding seatons, seasonal change in the Arctic and Antarctica, and the surora
(northern and southem kghts)

SEASONS

A Reason for the Seasons

T ! i e aloy s ar .;|..... [ it '_='_'."_" .__'_ e = Breed

Although this 15 actually a lesson, the background mformaticn is helpfud In enhandng teacher
content knowledge

Misconceptions About Why Seasons Ocour

This pdr is the t-ﬂ-a..her background plece to a lesson plan, It contains links to two dips from 4
Privale Urvverse, an educational ressarch video that revealed college graduates’ misconceptions
recardin CHFTONE

Content Knowledge

WEB
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Middle School Pathway Science Guides
ttp://msteacher2.org

ArTiie ———— ——— Fistor W,

. MiddleSchoolPortal The Reasons for the Seasons

The Reason for the Seasons - Infroduction

UsSigratanding why 1he Earf hat seasoni is oow of 18 most dificull conomp

for sudents 1o understand
and il i ofen & battle s gl Them 1o sbandon Thee peconcemsd idsad. Twa vadely hald misconcephons

e

Lo | T ghecin fhe fact

thaal &t Gy gevan lime R Mot hands wipenence cppotle ceatend I fact
Toolen erbit | acius i destance fom % s b Lt sfiect
arwd 1o (b ffe changes in tha ang ooy sunheght

: 2 # The hemicphens that s t8ed boward the sun rperences summes becaute & is chosel 1o the &

. pikz Actusly, sath i & npaied 15 B ion, 858 B0 b sway foom i, that e Slareacs in distencs
- bishwgen the hwo B & and the sun i inconsrgen ams dos

. F g alect the g ol w L] th—alled 1 5 vl Caiad
P the seasons

nbarviews with Hasvied graduses = The Lebe 15604 i,

{rate how wadatpraad thase m

oatid Abalnln g fha ama WG AnreeT Chal marny pieopda gree ihe seatong are Casted by sanh ir] Clate v tarthav] fro

ke gection on b
shinn provided & wealth of resources thal v

ip you undersiand, uncover, and change your ttudénts’ pr

Cotdenty o

B hwn g cplarmed |

Background Information for Teachers

e twes siled prowide everawws of asimneeny That ne

nmny o fhve E

ahape snd robatsan af Esdh

capliony abonf the seanens ser When asked what cautes the seitons, moat of the newly

vestans and olher scishcs concept

http://nsdl.org
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3 Let’s pause for
guestions from
the audience....
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Misconceptions about day/night

Progression of ideas for elementary students.
Place these concepts in order of progression

(No peeking on the next slide!)

Order

Concept

The Moon covers the Sun.

Clouds cover the Sun.

The Earth spins on its axis once a day.

The Sun goes behind hills.

The Sun goes behind the Earth once a day.

The Earth goes around the Sun once a day.

http://nsdl.org
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Misconceptions about day/night

Progression of ideas for elementary
students:
— The Sun goes behind hills.
— Clouds cover the Sun.
— The Moon covers the Sun.
— The Sun goes behind the Earth once a day.
— The Earth goes around the Sun once a day.

— The Earth spins on its axis once a day.
Concept of spherical Earth is crucial!

MT WEB
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Formative Assessment

“Darkness at Night” — assessment probe
found in volume 2 of Uncovering Student
ldeas in Science

(NSTA Press, 2007).

Probe includes the assessment
item, answer guide, research,
related resources, and suggestions
for teaching.

m NSUA $em
'\ SEMINARSg
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Time for a Season Quiz! c
True or False: Stamp your answer @

True False

The earth is closer to the
sun during summer and
farther away during
winter.

Seasons happen at the
same time everywhere
on earth.

Seasonal characteristics
and change are the
same everywhere on
earth.




Formative Assessment:
Seasons and Hemispheres

BEVOND

What to Wear?

http://nsdl.org

Probe modeled (with permission)
after those found in Uncovering
Student Ideas in Science.

Asks students to consider how
seasons vary across

Northern and Southern
Hemispheres.

A WEB
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3 Let’s pause for
guestions from
the audience....
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NSES: Grades K-4 &
K-4 Earth and Space Science: Objects in the Sky_

The sun, moon, stars, clouds, birds, and airplanes all
have properties, locations, and movements that can
be observed and described.

K-4 Earth and Space Science: Changes in the
Earth and Sky

Objects in the sky have patterns of movement. The sun,
for example, appears to move across the sky in the
same way every day, but its path changes slowly over
the seasons.

Weather changes from day to day and over the seasons.

— NSTA 155
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NSES: Grades 5-8

5-8 Earth and Space Science: Earth in the
Solar System

Most objects in the solar system are in regular
and predictable motion. Those motions
explain such phenomena as the day, the
year, phases of the moon, and eclipses.

Seasons results from variations in the amount
of the sun’s energy hitting the surface, due to
the tilt of the earth’s rotation on its axis and
the length of the day.

MT WEB
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NSDL science literacy maps: Solar System
http://strandmaps.nsdl.org

NSDL Science Literacy Maps
Helping teachers connecl concopls, standards, and NSDL resources

Search for maps _ - T - Select a Topic - »

Thie Physical Setting = S

= Wigw Sludent Misconceptions

I The rotation of the .

“u garth on its AXIS EVETY
24 hours produces the
night-and—day cycle. To
pecple on earth, this
wrning of the planet
makes it seem as though
the sun, moon, planets,
and stars are orbiting
the earth onoe a day.

3-5

There are more stars in
the sky than anyone can
easily count, but they

are not scattened
// evenly, and they are not
: _y il the same in
f/_/_,,fﬂ" o brightness or color.
-

Tha moon locks a little
different every day, but
looks the same again

about every four weeks

he sun can be seen only
mn the daytime, but the
mian can be seen
sometimes at night and
sometimes during the
day. The sun, moon, and
stars all appear o move

Frintview Linkboihis page

The patterns of stars in
the sky stay the same,
although theyappear to
move Across the sky
nightly, and different
STArS can ba seen in
differant seasons,

Magnifiers help :eolple
s things they could
ngt see without them.




NSDL science literacy maps:
Weather and Climate

NSDL Science Literacy Maps

Helping teachers connecl concepls, standards, and NSOL resources

searenormaps. [ ['S<5rei

The Physical Sefting » Weather and Climate

(A - Select a Topic - M
Wi Studen] Migconce i)

6-8

Tharmal energy carred
by ocean currents has a

strang influence on
climates around the
world, Areas near oceans
tend o have more
moderane temperatures
than they would if they
were farther inland but
at the same latitude
because water in the

-

The temperature of a
place on the earth's
surface tends to rise
and fall in a somewhat
predictable pamern
evewdarnnd over the
course of a vear. The
pattern of temperature
changes cbserved in a
place ends o vany
depending on how far

Thermal energy is
transferred through a
material by the
collisions of atoms
within the material.
Crver time, the thermal
anarmi tands o cnrsad

The number of hours of
daylight and the

inten sity of the

sunlight both vary in a
predictable patern that
depends on how far north
or south of the equator
the place is. This
sariation explains why
Emperatunes vany over
the course of the year

Warer evaporates from
the surface of the
garth, rises and cools,




Do you use children’s literature in g
science class? Stamp your answer B

Elementary Teachers

YES NO

NSDL e
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Integrating Children’s Literature:
Grades K-2

Oscar and the Moth: A Book about

mmme———mmssm  L/0ht and Dark. Geoff Waring. 2006.
1 OSCAR and the MOTH Friendly illustrations complement this

JGHT AND DARK story about Oscar, a curious cat, who

i\ learns about light and dark from a moth.
The moth teaches Oscar about the
rotating earth, the sun and stars,
shadows, and interesting facts about light
and dark.

Casting Shadows Across Literacy and Science

Language arts skills are linked to the il e Ll
learning of science in a literacy-based ¥ R e NCTE
approach to the study of shadows.

“NSEMINARSg
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Integrating Children’s
Literature: Grades K-2

Four Seasons Make a Year.
Anne Rockwell. lllustrated by
Megan Halsey. Walker &
Company. 2004. 32 pp.
Recommended Ages: Primary.

“A Season to Inquire” ScienceChildren

Students read Four Seasons Make a Year.
They then draw a schoolyard scene
repeatedly through the year, measuring
shadow lengths, compare observations, and

make predictions and connections. NSUA Y28 - e
~



Integrating Children’s Literature:
Grades 3-5

el
RE

e

\ .

Sun Up, Sun Down: The Story of Day
and Night. Jacqui Bailey. 2004.

This visually appealing and conceptually
sound book introduces elementary
students to the concepts of day and
night. The book provides many
opportunities to stimulate discussions
and perform demonstrations.

W‘k WEB
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Integrating Children’s Literature:
Grades 4-6

Arctic Lights, Arctic Nights. Debbie
S. Miller. lllustrated by Jon Van Zyle.
Walker Publishing. 2003. (Unpaged).
NSTA Outstanding Trade Book (2004).

-

\RCTIC LIGHTS

Seasons by the Sun” SciencecChildren

Students record data about hours of daylight and create a
graph. Launch a similar data collection project for
hometown, other locations across the globe.

g

\ SEMINA RS,
http://nsdl.org




3 Let’s pause for
guestions from
the audience....
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Do you use real data In
sclence class?

A. Never

B. I've wanted to use data but have never
figured out a way to do it

C. I've tried but not successfully

D. I've done it on occasion

E. It's a regular part of a lesson that | teach

— 2

http://nsdl.org
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Real Data: Grades K-2

Real data comes from making observations and

identifying patterns in movement of sun,
shadows, and seasonal changes

Draw a schoolyard scene

Integrated inquiry-based
unit

throughout the year and
measure shadow lengths

NSDL WEB
SEMINARSg
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Real Data: Grades 3-5

Astronomy with a |* Three units _
Stick/Day Into — Tracking a Moving Shadow

Night — The Rise and Fall of Daylight
Why do daylight hours vary in
length where we live? Hours

— Making and Using Models

e Students make observations,

create models, graph data, keep
journals, and discuss findings.

NSTA ¥&5
= SEMINARSg
http://nsdl.org



Real Data: Grades 4 and up e
Journey North: Mystery Class :

http://www.learner.org/jnorth/mclass/index.nhtml

-
i | .l

* 11-week online collaborative activity

e Students use clues (sunrise and sunset
times) from 10 mystery locations and data
from their hometown

e Goal: determine locations of mystery
classes based on comparison of data

 Begins in February 2010

m NSUA e
¥ SEMINARSg
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Real Data: Grades 4 and up [

Global Sun Temperature Project

http://www.ciese.org/curriculum/tempproj3/en/

-
i | .l

* Online collaborative activity

e Students from around the world share data
to determine how geographic location
affects temperature and minutes of
sunlight per day.

* Registration will open on March 29, 2010.

m NSUA e
¥ SEMINARSg
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Interested In learning more?

-\ BE{OND PEN

NSTA 152
/“% SEMINARSgp

http://beyondpenguins.nsdl.org
December 2009 issue: Keeping Warm

http://msteacher2.org

Archived seminars (NSDL):
Arctic and Antarctic Birds
Physical Science From the Poles

Energy and the Polar Environment
Polar Geography
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Resources from this web seminar are listed at:

http://www.diigo.com/list/nsdiworkshops/web-

Kseminar-seasons

/Learn about new tools and\
resources, discuss Issues
related to science education,
find out about ways to
enhance your teaching at:
http://expertvoices.nsdl.org/

\I\earningdigitalKlZ -

NSUA sem
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THE NATIONAL SCIENCE DIGITAL LIBRARY

Next in the NSDL Web Seminar Serles
Thinking Like a Scientist: Teaching and

Learning with Current Science Issues

Jan uary 12 2009

biodiversity environment genomics biotechnology evolution new frontiers

Why presarve How fragile is What does the How Is biotech What is lfe's Why Is It the age
life's variety? our planat? genome reveal?  changing the world?  history on Earth? of biclogy?

NSTA 152
\ SEMINARSg
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YBackto NSTAorg " Comtact Us " Help  * Feedback

E’\srALeOming Center

Learning Resources
& Opportundi=s & : Adkmirdstrator
Welcome to Your Professional Development HOfip
The Learning Cenler is NSTA's e-professional development portal to [ Chick Here to Log in Now |

hedp you address your classroom neads and busy schedules, You can
gain access 1o more than 3,300 different resources thal cater fo your
preference for leaming. Crver 925 resources, such as journal articles,
scince objects and web 2eminars are avalable {or fres. A sulte of

EXEE O sware f2r

Most Popular Science Objects

praclical tools such as My Livary, My Transcripl, and My —— . Viewed  Emaled
Professional Development Plan and Portfolio tool help you organize, personalize, and document your 1. Energy; Different Kinds of Energy
growth over time. If desired, you may review an archived Web Seminar overview of the NSTA 2. Piale Tectonics: Layered Earih
Leamning Center, or download the "How lo Guids® POF (2.7 MB). 3. Energy: Thermal Eneray, Heat, and
Temperature
e o s = T e ="
I‘-'ii Cynlore i srnind Opool _1'?'!'.'-""’-"_"_"'-" [5“_"“ Fl 4. K0nveres: Tho i 6 bt
o ﬁu. 'jfﬁ'- E- ﬁﬂ.. m. S - a'ﬁlﬂﬂﬁ.'ﬁ!lﬂi' Mare Populsr Resources
_ Multimedia Civenview
By Subject By Grade Level By State Standards
: View,
O Earth & Space Science O Elamentary Select your state o begin: Overview,
B Life Science © pidide School I'Chc-m astale ¥ ofithe, |
O Physical Science ® High School l:n%g 1,
0~ i-uuu-th -
~ollege Center, . \‘,P*
@ Flash Player Required
¥
8| [ig-It-Yourself Leaming 3] Live Online Seminars & Classes Erea Laaming Resouices
Learn af your own pace onlne with these 1.2 Learn online from certified instructors with :
or 610 hour interactive activities your coleagues. 1.2 hour seminars, week and Sola System:
A Look at the

http://learningcenter.nsta.org
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National Science Teachers Associlation
Dr. Francis Q. Eberle, Executive Director

Zipporah Miller, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars
Paul Tingler, Director
Jeff Layman, Technical Coordinator
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