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Learn more about our neighborhood in space. This course examines the Earth's relationship to the
Sun, Moon, and other planets in the Solar System. The first week focuses on Earth-bound celestial
observations and the origins of modem astronomy, including the development of the heliocentric model.
Week two features an in-depth look at the Moon, our partner in space and the explanations for such
phenomena as eclipses, phases, and tides. Weeks three and four present a detailed inventory of the Solar
System including the planets, moons, meteoroids, asteroids, and comets. Finally, week five concludes with
a close-up look at the star of our Solar System, the Sun, focusing on both its physical structure as well as its

control over Earth.
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EARTH IN THE SOLAR SYSTEM SYLLABUS

Course Description ‘

Thig course examines the Earth's “place in tpace™ and its nalatlonships to the Sun and other planets of the salar
system. The course is cross-disciplinary when appropriate and is especially designed for secondary school teachers
wha are cumrantly teaching or who are greparing to teach sourses b middle and high schoo! Earth sciance, The course
combiras technical explanaticns of astronomical procassas and phenomena with an explanaton of the physical
composiion of the other planets, moons, and celsstial objects found in our solar system. The original courss content
documents are supplemerted with original animated graphics, other web-based resource links, and sel-directed
reviews of literatwre on vadous discussion taples presented during the courye,

Courge Dalivery
Critical to the professinabdayelopment exparierce of teachars aday s lsaming to tunclion efectively In an onling

learning anvivonment, one thal is destined te expand In the future, Earth in the Solar Systarn is an onling course
campleted in five weea<s, with an additional one-week grace period for subsmitting assignments. Altough studen's may
work on asaignhmends offiine, all course sontent, linka to supplermentary infommation, interaction among students in the
clags, class discussions, assessments, submission of assignments, and interaction with the instructor are carried out
oeline, through smail and the courge sits, THS online format is designed for educators who need access to
professional development on a Nexible schedule and who are n different locations worldwide. Not all participants in this
course will eam callege credit; somea are eaming CEUs or auditing. Students eaming college credit are required to
participate inadvanced discussions and complete all assignments.

Abo it the Author
Stephen M. Tomecek is a geologist and educator who has spent tre |ast 13 years as Executive Director of Science

Plus, Inc., a comgpany that provides scienca staff developrment and enrchment programs for schocls and organizations
throughout the United States, Prior lo creating Sclence Plus, he worked as 2 science Instructional spedialist and Earth
sclence imacher in New Yerk City and served as lhe Scieroe Frogram Superviscr for the New York Hal of Science.

Recorrrended Reading
Hataway, N. 1894, The Frisndly Guide to the Universe. Viding.

Kolb, R, 1996. Blind Watchers of the Sky. Addison-Weazlay.
Plalt, P, 2002. Bad Astronomy. John Wiley and Sons.
Sagan, €. 1980. Cosmos. Random House.

Parformance Objectives

In this course, students will:

1. Mevelop abroad understending of the principles of solar system astranomy, ircluding the origin of the Sun and
planels, their physical makeup, and relationship to each ¢her; an understanding of Moon phases, tides, and seasons;
and lulure predictons for the Sun and the Earth.

2. Quvelop a classroom action slan on a selected aapect of the asironomy of the solar system for use with their dwn
students, Unil plans will address state content standards and assessment areas and have a research base as a
rationale for their instructional approachas,

4. Learn how 1o conduct an efisctive web geanch of onling resources dealing with various toples in astronomy and
share thelr findings with thair course col'aagues.

4, Critique other astronomy-relatmd resources, such s articles in profesional journals and books on astronamy and
the solar system,

5. Learn different methodologies to present astronomy contentto their students.

6. Share various tzaching strategies with thelr classmates and preseal their own opinions on recent theories focusing
on the Earth in the solar systam, including the possiblities of We on other planets and the clagsification of planets,

astecids, and comeats,

Wip //blackboard.jason.org/bin/common/content.pl?action=LIST&render_type=DEFAULT&mode=8&con... 4/12/2006
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Course Outline

Week One: Early Theories Abcut the Universe

Thiz week provides a ganeral infroduction to early astronomical theoties and explains the importance of the
Copemican revolution.

Woeek One tapicsinclude:

A. The Cay the Earth Stood Stil. Deacribes the eriging of lhe geocentric model ¢f the universe and the work of
Ptolamy. Includes an activity on celastal observations.

B. Earth Loses Center Stage. Introducas the heliocerntric model. Explains how Copemicus solved the riddle of
retrograde motion of the planets and in¢ludes a clazsmoom activity for modeling the Earth's rotation,

C. Galilen's Telescope. Discusses how lelescopiz observations made by Galileo providec additiong! evidenoe for the
heliccentric modd of the universe. Includes an aclivity suggestion for o/ganizing an evaning star party.

D. Kepler's Laws. Desacribes the work of Kepler in developing his laws of plenatary motion and his discovery of elliptical
orbils. Includes a feature on Tycho Brahe and an activity on diawing ellpses.

E. Gravily Pulla Taings Together. Explains the force of gravitational atiraction and axplains how Newton's discoveries
hatp to support Keplar's laws, Includes a fealure on Baac Newton,

F. As the World Tums. Explains how parallax and the Foucaull pandulum helped to confim the concapt that the Earth
was in molion. includes a claasroom aclvity on rmeasuring parallan,

G. Froving Earth Is Round, Explains Eratosthenes’ mathod for measuring the circum‘ererce of the Earth and describes

an aclivily for ohserving lunar aclipses.

i

sa s

o]

Waeek Qne assignments:

Intraduce yourself on the Teachers’ Lounge Discussion Board, If you're a classreom teacher, ‘el us where you tsach
and how long you've been taaching, Also, e us know what you hope ta get out of this course. If you'd fke, you can
also create a student homepage. Read the Course Documents for Week Ore. Conduct the calestial abservation
activity outtined in topic A for this week. Explain how vour observatons suppord gither the heliccentric or geocentric
meds! of tha universe, Post your findings on the Course Assignment Discussion Soard,

/5T 1619, Mo, GBOG00E

Discussion farum questions

,,\
4

You may respond lo elther one or two

2007 16:

1) What questions do you have about the course conlant on early theores 7
Reslate in your own words contepts or theolies which interest you or are new to you

5

or

(TUE) JUN

Z) When the heliozentric model of the univarse was first proposed, it no: only caused a stir in scientific circles, but also
had tremendous impacts on boh political and religious institutions. If you were trying to refate this to your students, can
you ‘hink of any modem scientific theories thet have had a similar impact?

Post you- ideas to the Course Content and Applicatior Discussion Board,

Week Two: The Meon
This week provides an intreduction o the Mcon, its anigin, motons, andimpact on the Earth,

Week Two topics include: ‘

A. The Birth of the Moon, Describes several theorfes that explain the origins of the Moon and provides a description of
its physical characteristics and internal struciure.

B. The Lunar Surface, Discusses tha suface features of the Moon, explaining the origins of the lunar seas, highlands,
and craters, Includes student activities for making models of moonquakes and lunar seas.

C. Smiling Phases. Explains the funar phase cycle and discusses the relationship between celestial mations and time.
Includes a hands-an activily for stucents that models the Maon’'s pbases,

D. Solar E¢lipsas. Discusses the importance of solar eclipses i the past and describas the geomelric relatichshps

needed in order for a otal solar eclipse o occur. ) '
E. Lunar Eclipsas. Explains the geometry of lunar aclipses and provides a chssroom demonstration for modeling

umbral and penumbral shadows. ] ] _
F. Time and Tides. Discusses the relaticnship betweaen lunar motions, the phase cycle, and ocean tides on Earth.

UBIES
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Week Two assignments:

Read the Course Documents for Week Two. Model the student aclivity described in topic one for this week by
compleling a web search for Internet sites that provide current data on new discoverdes that dea! with the solar
systemiunivarse. Fost your favorite to the Course Assignment Dizcussion Board and explain how you might usa it in a
iagson or homework activity with your class,

Week Two discussion forums
You may respond to either one or wo

Forum Question One
What questions do you have about the course conteal on the mocn, ts argins, motisns and impact on earth? Restate
in your own words concepis which intar@st you or are new to you,

= or

—=r

o

= Forsm Question Two

= Consider the following diszussion quesfion: While the course documents g into many of the physical details akout

= what makes our Moon special, the Moon has also had a fremendcus impact on literature, music, and folilors.

= Sometimes the most effective science teacking ‘backs into” a subject va a non-science direclion. How might you usa

i some of these stories, legends, and songs about the Mocn to introduce a lunar sclence lesson?

. Post your ideas to the Course Conient and Application Discussion Board,

—

oy

= Woeek Three: The Planets of the Sclar System

B This wesk provides an introduction to the nine known planets of the solar system, including thelr physical featuras and

= how they compare to Earth.

i~—

= Week Three topics include;

o A. Mercury. Dascribes the physical charcteristics of the planet and indudes a student activity on the naming of the

= planets.

- B. Venus. Describes the planet's surface leatures and compares its atmosphers to that of Earh. Includes a

= demonsiration on the greenhouse effect ang discusses tha possible conrection lo global warming on Earth.

= C. Earth, Describes the unique role thal water plays on our planet and discusses the importarce of nutient cycles in

2 maintaining life on Earth. includes an activity on building & simple terrarium,

= D. Marg. Discusses recent discoverdas on the "red planet™ and how they coripars to similar features found on Earth.
E. Jupiter. Discusses scme of e unique features of the *king of the solar system® and intludes a demo to show the
fluid flow in the atmosahers,
F. Saturn. Describas the physical foaturas of the planed, inclucing & discussion 2bou! the dynamics of ings Pravides a
focus on Satam's largest moon, Titan, nd how various space probes have helped to give Earth-bound scientists a
claza-up ook at the planets of the outer solar system.
G. Lranus. Discusses the physical tharacterstics of the planet and the role that Caraling Hersche played in lts
discovery.
H. Neptune. Describes some of the features of this “last” planet and relates them to similar features found on Jupiter,
Discusses some recent theores aboul s intamal structure and inclirdes a classroom activity on making a scala map of
the solar sysiem.

o l. Pluta. Describes the unique physk:al f2aturas of both the planel and its moon Charon. Includes a student activity

Lat concemlig the future status of Plute as an “official” planetin the solar system.

[

o Week Three assignments:

= Read the Course Documants for Week Three, Review the curient debats surrounding the status of Plulo and the newly

= discovered planet Sedna . Should Pluto and Sedna b considerad planets? Ova- the last few years, a number of

= astronomers have raiged this issue bacause of some of Pluto’s unique charactedstics. In addition, there is a growing

— body of svidence 1o suggest that many other calestial bodies in the Kuiper Balt share these ssme characterstics with

(L Pluto, Atleast one institution has electad to removae Fluto from its list of planets, upsetting many people (induding

= astronomers). Shouid Sodna be considerad a planet 7 What's your view? Post your findings on the Course Assignment

Lrl

=

&

=
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Discussion Board.

Weusk Three Oiscusshon forums
You may respond Lo either one ot wo
Forum Question One

Whal qLestions do you have about the course content on the planets and their comparisons 1o earth?
Restate in your own viords concepts which interest you or are new to you about this toplc.

o or’

Ch

an Forom Question Twe

[~y ]

ik

= Cor sider the following discusson queston: While no spesific .aunch date has baen set, NASA does have lngtange
“w plang 0 send astonauts 1o Mars and possibly set up a base bere. This prospect seems aven moe likely now tat

P there is avidence Lo suggest that Mars has abundant ameunls of watar in the hom of ios, More recent inding by Mars
= Rover Opportunity found geologica evidence that water ance Bowad . In light of recant budget cuts, howevar, prople
o arg slarting fo question the nesd for sending astronauts on a complicatod a1 expansive mission 1 Mars, The

s question ks, shouki wa do 1? What do we hope to gain by setting up a base on Mars? Could the money be beiter spent
- on Earth-bound projects? Whal's your view? Post your ideas o the Course Condant and Application Discussion Board,
— Waesak Four: Big MAC's of the Solar System

bty This week provides an introduction to the remaining objects In the solar sys!sm, including moons, meteoroids,

= asteroids, and comets,

I

o Week Four topics include;

= A. Metecrs, Metearoids, and Matecritas. Explains the difference between these three refated objects and discusses

- how these “space rocks™ vary In composition. Includes an activity on crater fonmation and age dating,

. B. Astaroids. Deszribes asteroids’ crigin, composition, and the impact some of them have had on Earth. Incdudes an

actlvity relaling asterod impacts to catastrophic events in Earth hislory.
= C. Cometa. Discusses the composition, origin, and significanca of comets as *fossils’ of the solar system. Indudes a
= classroom demonstralion on how to make a model comet.
o D. lo. Discusses recent discoveries on the most volcanically active object in the solar system that have scientists re-
=y thinking some of the accepted ideas on volcanism,
- E. Europa: An Qoaan Runs Desp. Discusses how necent daka from the Galileo space probe have helped to redirect
geientists’ gearch for sxirademegtrsl lite in e sclar system,
F. The Birth of the Sofar System. Describes the proposed procees responsible for the formation of the present-day
solar systam and discusses how new data from othar golar systmrns are helping scientists refine their madels,

Week Four asgignments:

Read the Course Documents for Week Four. {n racert years, there has been a growing body of evidence that extra-
terrestrial impacts from large asterolds and comets may have been responsble for several mass-extinction episodesin
Earth’s history. Using course documents and axtemal sources, discuss the evidence being offared by supporters of the
impact/extinclion hypothesis and post your findings to the Course Assignment Discussion Board.

<
w

- Wesk Four Discussion forums

gt}

-]

= You may respond to either one or two

[aasa.]

E Forum Question One

::. What questions do you have atout Ihe coursa content an meteors, mogns and asteriads 7 Restate in your own words
- concepts and informaton which interest you or are new to you about these {apics.

E

2
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v
Forvm Cueastion Two

The discussion queation for this week involves the poesibility of life elsewhare in the solar system. For aver iwo
centuries, scienlisls have argued about it, and wilh tha diacovery o° possible “foasils® on a Martian meteorite several
years back, the argurments crarked back into high gear. Currently the search for Ilfe continues, but this time the focus
is not on Mars, but on several of the moons suwcunding Japiter and Satum. The question is, based on curent ideas
about the origins of lifs on our planet and given the conditions on Europa and Titan, what s the likelihood of finding
other life forms [n our solar systermn and what might they fook like? How might you use these cumant discoveries 1o
construc! a lesson for your clasees? Post your ideas o the Course Content and Application Discussion Board.

Waek Flva: The Sun
This wesk provides an Introducion to the "star” of our solar system, the Sun, focusing on its ovgin, evolution, and

aventual death.

Waeeal Five toplcs .nolude:

A. Origins of the Sun. Describes the current theordes for the orcigin of tha Sun and introduces the H-R disgram. Includes
a student activity on tocating present-day solar nurseies,

8, Structure of the Sun. Offers a review of the intemal structure of the Sun as well as an actlvity on ploting sunspot
cycles.

C. The Sin's Energy. Describes the procegs of nuckear fusion, explaining where the Sun"s energy comes from.
Discusses the problems associated with this eneigy moded, sspecially when it comes to matching the thaory with the
current data on sdar neutrings,

D. Spactral Aralysis of Stars. Discusses how the usa of spactral analysis by asimnomers allews them o understand
the composition of abjects many millions of miles away. Inzludes an activity on viewing different light spectra.

E. Solar Energy on Earth. Discusses how sunliphl is the primary source of energy for our planet and explains how the
graeshause effect has baes slowly warming the Earth. Includes a cescription of why we have seasons on Earth and
how even small changas in the Sun's angle of insolation ¢an have major effects on temperatures on Earlh.

F. The Death of the Sun. Describes what many scientsts think will happen to the Sun when it reachas the e of its (e

syche.

Wesk Five assignments:

Read the Course Documnents for Week Five. Ona of the mos! dificall concepls for studenis to understand is why the
Earth has sezsons. Based on courss documents and external resources, develop a short outling of how you would
aresant this concept o your students, Inzlude any hands-on aclivities and web resousces that you might use to gt the
soncepl across. Post your ideas to the Course Assigrment discussion board.

Weex Five Discussion forums

You mayresgond to either one or two

Forum Question Cne

Wha: questions do you have about he courss conten: on the sun? Raestate in your own words concepts and

information which inkerast you or are new o you aboul these bipics,

Farum CQuestion Two

The discussion questicn for this final weelk has 1o do with the enargy the Sun provides us, While the Earth does have a
smal amount of self-contained "gechermal” 2nergy, mosi of the energy we depend on for life comes from the Sun.
Because Eartt is a dynamic planet, and our atmcsphere |2 i @ constani state of change, the enercy balance from the
Sun Is always changing. In the past, the Earth was sudject to ice ages and today global warming is 8 major issue.
While greanhouse gasess like carbon diaxide do contripute 10 thiz warming, reany scientiats are quick 1o point oul that
long bafora humans were tuming fossil lels, the Earth was expariencirg major climate swings. Atleast some of these
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climale changes appear ¢ tie Into orbital variations. Back in tre ezrdy 1300s, a sclentst by the name of Milutin
Milankovilch proposed a still controverslal theory that says that the Ice ages were caused by a sanes of orbital
variations. Conduct a web search on his theory, Does it have any sclentific merit?

Post your ideas to the Course Contant and Application Discussion Board.

Taks the final examination.
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