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Welcome to the Student Matinee Program!

On behalf of resident companies Underground RailWWhgater and The Nora
Theatre Company, thank you for being a part of (a¢i&quare Theater's Student

Matinee Program. Both companies have a combin@d/ear history of
producing award winning professional theater fodiances across the nation.
We’'re delighted that these audiences now includelestts and teachers in
program crafted specifically for you.
to energize and engage your students in the peafuces through a variety ¢
theatrically based activities. If you ever havesjions about either the guide

show!
Maggie Moore Abdow
Underground Railway Theater Education Director
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Underground Railway Theater is one of
two Resident Theater Companies at the
Central Square Theater in Cambridge,
along with the Nora Theater Company.
URT creates dynamic connections betwe
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Maggie Moore Abdow........ Education Director Railroad. The company took its name from

Ezra Flam.......ccccoovniennnne. Education Asate this chapter in American history, carrying
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How to Use This Study Gui

Thank you for taking the time to look over our Stu8uide and Activity Book for

The Life of Galileo.This guide contains information about the show activities

to help enrich your students’ experience. ThevdiEs can be combined into one

unit or done as stand-alone activities.
The Study Guide is divided into three sections:

Get Readyto help you and your students prepare to seehihw;s

Deepen Understandingo explore specific elements or themes from [the

show, and;

Reflect and Conned further engage students in the show they hase. se
Each section contains background information far §od your students, as well gs
interactive classroom activities and questionglfscussion.
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A Special Note About t

Life of GalileoStudy Guid

In August 2008, 16 classroom teachers from actusstiate participated
in Underground Railway Theater's Summer Teachetitinis: Looking
at Galilea Part of the Massachusetts Cultural Council’'sAmmersion
Institute Program, these 16 teachers from acrosgla range of grade
levels and disciplines came together to exploredépth the artistic,
scientific, historical and thematic dimensions o&&ht's master work.
At the conclusion of the week, all of the teacheeseloped unit plans
based on the work they had done.

The classroom activities in this study guide aéwgrout of the work of
the teachers who participated in the InstitutecaBise the teachers came
from across many disciplines, this study guide appines the play from
multiple perspectives. However, the individual @tiees are all designed
to help your students develop a deeper understgrafirihe play as a
whole.

Looking At Galileo: Institute Staff and Participant

Institute Staff;

Debra WiSe .....coovvvvieeeeiiiieeeeiieeier e Institute Co-Director

IrE€NE POIMO e e Institute Co-Director

Maggie Moore Abdow............coeueeeeeenn. EducatDirector
EzraFlam.....coccooiiiiiiii e Administrator, Curriculum Consultant
Sandra DiMartino..........cc.ccceeeeevnnnnne. Curriculum Advisor

Christina Stohl ......cccocuvviiiiiiiiii s Curriculum Advisor

Participating Teachers:

Alyssa Osiecki Cambridge Public Schools Drama, K-8

Andrew Crick Acton-Boxborough High School Englidt?" Grade

Beth Stephenson Littleton Middle School SciendeGrade
Christine Duncan Grey Jr. High School, Acton Erylid" Grade
Cynthia Mochowski Gloucester High School Englist" Grade
Eileen Badstubner Marion Zeh School, Northborough 3 Grade

Elizabeth Broadwater Grey Jr. High School, Acton ieBce , ' Grade

James Cook Gloucester High School Englisf-12" Grade
Jessica McGettrick Day Middle School, Newton Theaa8-8" Grade
Kara Sullivan Wellesley Middle School Dram4’-8" Grade
Kathie Kelly Hale Middle School, Stow Sciencé, Grade

Laurie Ferhani Amigos School, Cambridge Sciente8'6Grade
Leah Marquis Shawsheen Tech, Billerica Englisi-18" Grade
Michael Batt Amigos School, Cambridge Social Sted@#-8" Grade
Niki Gilbert Four Rivers Charter, Greenfield MathS&ience, 8 Grade
Stephanie Cooper James Chittick School, Mattapan eafehn, 8-8" Grade



MA Curriculum Connectio

The questions and activities in this Study Guidensmt with many of the MA Curriculum
Frameworks in both Arts and English Language AriBhe following list is a sampling of
standards that connect with the lessons in thisleguThese standards are taken from the
Massachusetts Department of Education Curriculuamiemworks (www.doe.mass.edu)

Theater Arts Curriculum Frameworks
In THEATER, students will:

- Read plays from a variety of cultures and histdripariods, describe their themes, interpret their
characters’ intentions and motivations, and deteertheir staging requirements

- Attend live performances of extended length and merity, demonstrating an understanding of the
protocols of audience behavior appropriate to thle &f the performance

- Demonstrate an understanding of the playwrigbta collaborating artist who works with the dicegct
actors, designers, and technicians

- Rehearse and perform a variety of dramatic workgéers or invited audiences
In CONNECTING ART TO OTHER DISCIPLINES, studentsliwi

- Describe the purposes for which works of dance,ientiseatre, visual arts, and architecture were aned
created, and, when appropriate, interpret theimines.

- Demonstrate their understanding of styles, stylistluence, and stylistic change by identifyingemhand
where art works were created, and by analyzingatheristic features of art works from various histal
periods, cultures, and genres.

- Describe the roles of artists, patrons, culturghaizations, and arts institutions in societiethefpast and
present.
English Language Arts, Literacy, History, Social Sience and Science Standards
In ENGLISH, students will:

- Deepen their understanding of a literary or noerdity work by relating it to its contemporary codtter
historical background.

- Identify, analyze, and apply knowledge of themailiterary work and provide evidence from the text
support their understanding.

- Identify and analyze how an author’s words appeahe senses, create imagery, suggest mood, and set
tone, and provide evidence from the text to supthait understanding.

- Identify, analyze, and apply knowledge of the them&tructure, and elements of drama and provide
evidence from the text to support their understagdi
In HISTORY AND SOCIAL SCIENCE, students will:

- Understand the chronological order of historicabretg and recognize the complexity of historicalseau
and effect, including the interaction of forcesnfraifferent spheres of human activity, the impoctof
ideas, and of individual choices, actions, and atter.

- Understand the meaning, implications, and impottisforical events by studying past ideas as thesew
thought, and past events as they were lived, bplpedf the time.

- Acquire the ability to frame questions that carabewered by historical study and research; by coingpa
historical narratives, they will differentiate hosical fact from historical interpretation and frdiction.
In SCIENCE, students will:

- Develop skills that allow them to search out, diés;rand explain natural phenomena and designed
artifacts. Scientific inquiry, experimentation, addsign involve practice (skills) in direct relatghip to
knowledge.

- Grapple with the importance and methods of obtagirdirect and indirect evidence to support current
thinking

- Recognize that new technologies and observatioasgehour explanations about how things in the aatur
world behave.




Get Ready: Attending a Live Performa

Attending a live show is a unique experience. @dmsee a play can be a great
opportunity for students, but there is a lot ofpassibility that goes with it. In a

play, the actors are live onstage in front of thdiance. This means they can heatr,
(and sometimes see) the audience. How you reaat asidience member affects
what the actors do onstage. Because of this, tlikeace can be considered

another character in the show.

Teachers: Before you come to the theater, pleadk tith your students about
seeing a play and what is expected of them duringva show. Here are some

important etiquette points to remember when goigthe theater:

There is no food, candy or gum allowed in the theat

Cell phones, PSPs, mp3 players and other electrdevices should be
turned off and put away for the performance. Ifiance members take
these items out during intermission, they needaeadmpletely turned off
when the show starts again.

During the performance students should focus taieargy and attention on
the action happening onstage.

The audience will have a chance to talk with theorgcand some of the
production team after the show. During the shotudents should be

thinking of any questions they might have abouttwhay see onstage.



Get Ready: Galileo’s Life & Wo

Galileo was born in Pisa, Italy on February 15,456alileo was the first of six children. His
family belonged to the nobility but was not rich.the early 1570's he and his family moved to
Florence. In 1581 Galileo began studying at theversity of Pisa where his father hoped he
would study medicine. While at the University ob®iGalileo began his study of the pendulum
which eventually lead to Galileo's further studytiofie intervals and

the development of his idea for a pendulum cloclsoAvhile at the

University of Pisa, Galileo learned and began tcesgjon the

Aristotelian approach to physics. Aristoteliansidetd that heavier

objects fall faster than lighter ones. Galileo d@uaily disproved this

by asserting that all objects, regardless of theirsity, fall at the same

rate in a vacuum. To determine this, Galileo penfd various

experiments in which he dropped objects from aatetieight.

In 1592 Galileo was appointed professor of mathamaat the

University of Padua. On his many trips to Venicerhet a woman

named Marina Gamba. While Galileo never marriedriialived in

Galileo's house in Padua where she bore him thnddren. His two daughters, Virginia and

Livia, were both put in convents where they becamespectively, Sister Maria Celeste and
Sister Arcangela. In 1610 Galileo moved from PauBlorence where he took a position at the
Court of the Medici family. He left his son, Vinca, with Marina Gamba in Padua. In 1613
Marina married Giovanni Bartoluzzi, and Vincenzuined his father in Florence.

Galileo invented many mechanical devices but perhag most famous invention was the
telescope. In 1609 he learned of telescopes praduncether parts of Europe that could magnify
objects three times. He then improved this modeleéate one that could magnify objects twenty
times. With this telescope, he was able to loatkhatmoon, discover the four satellites of Jupiter,
observe a supernova, verify the phases of Venusdetover sunspots. His discoveries proved
the Copernican system, which states that the aadiother planets revolve around the sun. Prior
to the Copernican system, it was held that thearsa/was geocentric, meaning the sun revolved
around the earth.

Galileo's belief in the Copernican System everyugttt him into trouble with the Catholic
Church. The Inquisition was a permanent institutiorthe Catholic Church charged with the
eradication of heresies. A committee of consultagéxlared to the Inquisition that the
Copernican proposition that the Sun is the cenftéhe universe was a heresy. Because Galileo
supported the Copernican system, he was warned ondier of Pope Paul V, that he should not
discuss or defend Copernican theories. In 1624|gdalvas assured by Pope Urban VIII that he
could write about Copernican theory as long asrbatéd it as a mathematical proposition.
However, with the printing of Galileo's booRialogue Concerning the Two Chief World
SystemsGalileo was called to Rome in 1633 to face thguisition again. Galileo was found
guilty of heresy for his Dialogue, and was senhi® home near Florence where he was to be
under house arrest for the remainder of his lifiel638, the Inquisition allowed Galileo to move
to his home in Florence, so that he could be closdris doctors. By that time he was totally
blind. In 1642, Galileo died at his home outsider€hce.



Get Ready: About the Pl

Synopsis ofl he Life of Galile

The New Age(Padua, 1609)

The play opens with Galileo in his study where he ten-year-old Andrea discuss
the Ptolemaic solar system, in which the Eartthesdenter. Galileo explains that
for two thousand years this is what everyone betiethe solar system looked like.
Using an apple, he demonstrates to Andrea how ainid Eotates around the sun. A
new pupil named Ludovico, from a wealthy Italiamfty, enters and describes to
Galileo an invention he saw comprised of a con@nkconvex lens on either side
of a tube, which greatly magnified everything ibkad through. After Ludovico
leaves, Galileo plans to sell this idea to makentib@ey he needs for his research.

Presenting the TelescopéVenice, 1609)

Galileo’s telescope is presented to the Princeatatge group of senators to be
commercially sold and used for military purposesliléo is assured that he will

profit from the invention and explains to his pugibt he simply improved upon

the original model. Ludovico acknowledges that dmy difference is that the

cover of the telescope is a different color. Fromms the begins to see the
connections between science and pure business.

Copernicus Confirmed (Padua, 1610)

Some time later Galileo is explaining to his frieBdgredo that he has made a
discovery that destroys the concepts of astronoamytlie past two thousand
years—the telescope shows that large mountains @xithe surface of the moon.
This fact means that the Earth and the moon aredhee, both heavenly bodies
which reflect light from the sun, which in turn nmsathat there is no difference
between Heaven and Earth. His friend exclaims tretcannot announce this
discovery or he will be killed, for there is nowhefior God to exist in this new
model of the universe. Despite this, Galileo wrieletter to the Duke of Florence
asking to continue his research there.

The University Debate(Florence 1610)

Galileo has relocated to Florence and invited time-year-old Grand Duke and
several professors from the University to view tber recently discovered stars
that surround Jupiter. When the Duke arrives be@akieo, Andrea must entertain
him and the two quickly begin to fight over whetltee Ptolemaic or Copernican
model is correct. This dispute is echoed betweedieBaand the professors, who
refuse to even look through the telescope. Galitgmores them to accept that new
scientific findings show the impossibility of therigtotelian model, but the Duke
and professors leave without looking for themselypespared to submit Galileo’s
ideas to the papal college in Rome for review.




Clavius’ Judgment (Rome, 1616)

Six years later in the Hall of the Coallegium Rommanin Rome, many people

await the response of Christopher Clavius, the Clisrgreatest astronomers, to
Galileo’s findings. The monks and cardinals arerag#d at the time their

astronomer is taking to consider Galileo’s hypothe@smd one cardinal personally
attacks Galileo for daring to suggest that God waqace Earth anywhere but in
the center of the universe. The church astronomentaally appears and states
that Galileo’s theory is correct.

The Ball in Rome (Rome, 1616)

In Rome Galileo attends a masquerade ball at theehad a Cardinal with Virginia
and Ludovico, who recently become engaged. TheléeGanust defend his belief
in reason and his model of the universe to two i@afsl who attack him for
proposing something inconsistent with the Bibleeylsummon an official clerk
from the Holy Office and he tells Galileo that bislief in the Copernican model is
heresy and must be abandoned. He is further infbrthat the University will
allow him to continue his research and teach totheories, but as hypothesis
rather than truth.

The Little Monk (Rome, 1616)

Still in Rome, a monk tells Galileo that

after looking through the telescope he has

decided to stop studying astrology because

he cannot bear to tell people that there is

no God watching them. The monks

explains that people like his parents,

peasants who endure hardship every day,

would be devastated if told that their hard

work is for no reward and that their lives

are insignificant in the grand scheme of the ursgefalileo replies that it is only
important to the church that Earth is at the ceatdhe universe so that they can
preserve their power, but that people must be ngllto use their reason and
change the way things are.

Galileo Resumes his Researdi-lorence, 1624)

Back in Florence, eight years later. Some discegeim other cities have been
made about sunspots, which support the “earth-rdl@gun” model, but Galileo
has refrained from comment on the subject for fefalbeing attacked again.
However, when he learns that the Pope is on hithded and a Cardinal with a
scientific background is likely to succeed him, €eal decides to pursue research
on sunspots. This causes Ludovico to change higd maimout his impending
marriage to Virginia in order to preserve the repon of his wealthy family.
Galileo begins his research on the sunspots.




The Carnival (an Italian city, 1632)
At a street carnival in an Italian City, the gattgbcrowds react Galileo’s findings,
playing with telescopes, calling Galileo a “Biblei®der” and mocking the Duke of
Florence.

Galileo’s Arrest (Florence, 1633)
Galileo and his daughter Virginia are waiting to be

admitted to the Grand Duke, to discuss a sectior] of
Galileo’s book with him. As they are waiting an
acquaintance approaches them and warns Galiled¢hat
is being blamed for blasphemous pamphlets ciragati
in the street and that he should flee. Galileoialtyt
dismisses these comments, but then decides he eniay |b
danger. As he and Virginia try to leave the buigithey
are stopped and told that the Holy Inquisition &itimg
to examine them in Rome. Galileo Puppet Design

for Carnival Scene
The Dressing of the PopéRome, 1633)
The new Pope, who once attacked Galileo’s teachilsgeow arguing with the
Cardinal Inquisitor that Galileo and his ideas dtidae left alone because they are
correct. They mention that by not writing his thesrin Latin, but rather the
common vernacular, he is gaining followers in trmmmon men. The Pope
eventually relents and tells the Cardinal Inqursto bring Galileo in and show
him their instruments of torture so that he willgersuaded to recant his teachings.

Recantation (Rome, 1633)

Galileo’s colleagues and friends discuss his ingomsent and interrogation and
whether or not he will retract his teachings. Tla@yait his recantation and when
the bell does not toll to signal it they rejoiceoiMents later the bell is heard and
Galileo’s statement of retraction is read aloudsml&. Eventually, an exhausted
Galileo returns from his trial to be met with distjgfrom Andrea.

The Prisoner (countryside near Florence, 1637)

Galileo is now an old man, half blind, and it beesnapparent that he has been
living under the supervision of Virginia and theucth, only saying and writing
things in conjunction with their beliefs. Andreanues to the door to say goodbye,
though he and Galileo have not spoken since trentatton. When they are alone,
Galileo admits that although he has accepted thechhhe has finished writing his
Discorsi on Mechanics and the Law of Falling Bodchesl secretly kept a copy for
himself, which he then gives to Andrea to take tdldhd.

The Word Goes Out(the Italian frontier, 1637)
Andrea is traveling from Italy to Holland with Glalo’s book, which he will use to
teach Galileo’s last findings and help to furtheesce.




Deepen Understandi

Questions for Discussi

The Life of Galileaesponds to an historic moment: 2009 marks 406sy@ace Galileo built his
the first telescope and pointed it to the sky. Pleey is also acknowledged widely as one of
Brecht'’s finest works — a modern classic in theagng field of plays exploring scientific themes
—and significant because of its unique stage hist@secht worked oiGalileo longer than any
other play, from 1938 to 1955. Each of his versiand, in fact, each new English translation of
his play, seems to respond to the historical mornoérits creation, while raising a number of
guestions that have resonated for 400 years - endily resonate today.

How does scientific discovery impact our lives?

Galileo’s discoveries had enormous implications paople of the late Renaissance. The
paradigm shift launched by his work shook theiribasderstanding of their place in the

cosmos. These new ideas were perceived as sichad that the Catholic Church felt a need to
silence them, even while acknowledging that Gaklework opened important avenues for

technological advance.

What is the value of a history play?

Theater critic Eric Bentley has observed, “Brecltswrong about the T7century in general
and Galileo Galilei in particular,” but also positeat, thoughThe Life of Galileadeparts from
the facts of history, it does present thercesof history. This can be said about many history
plays, for instanc&aint Joarby George Bernard Shaw denry Vby Shakespearé.

Knowledge — what is it and who controls it?

How do we know what we know (or think we know)? &Vkirives the pursuit of knowledge -
ideals, appetites, the marketplace? What is tlaiaaship between knowledge and faitfhe
Life of Galileoexplores the social dimensions of scientific imguhrough the lenses of both the
17" and the 28 centuries.

What is the responsibility of the scientist? Ofcsety?
Playwright David Edgar, another translatorGdlileo, writes that in Brecht’s first version of the
play, “Galileo says he has betrayed science bystaotding up for rationalism, the principle that
fact should always outweigh opinion;” and that is last version, “the principle Galileo fails to
defend is the responsibility of the scientist tgmwve the human condition. The reason for this
change was that American scientists had, in therimt invented the atom bomb."In the face
of more recent paradigm shifts brought about by hbenan genome project and a host of
scientific discoveries, we continue to debate theiad responsibility of the scientist — yet we
understand that no single scientist, no matter bolvant, is the sole arbiter of morality, or even
of the application of his/her work. In the playsnultimate scene, Andrea bemoans Galileo’s
recantation by saying, “Unhappy is the land thad ha heroes,” to which Galileo responds,
“Unhappy is the land that needs heroes.” “We aretle threshold of a new era,” Galileo
proclaims. And so we are. What do we do?

-Debra Wise

1 “The Science Fiction of Bertolt Brecht,” by Eri@Btley
2“The ltalian Job,"The GuardianOct. 26, 2005
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Deepen Understandi

Looking atGalileothrough the lens of a Scien

The Life of Galileofocuses on Galileo’s work in Astronomy and his
confirmation of the Copernican model of the Solgst&8m in which the earth
revolves around the sun (as opposed to the Ptademadel, in which the earth
was fixed in place at the center of the Solar Sykte 2009 marks the 480
anniversary of when Galileo first turned his tetgse to the sky to make the
observations that would lead to his theories.

In the play we learn not only a little bit aboutli®®’s theories but also
about his method of working. Although the prinemlof the Scientific Method
were around well before Galileo, the 1600s werenwmany of the ideas we know
today as defining the Scientific Method fully demedd. Below are the steps of the
Scientific Method and a quote frobife of Galilea How does what Galileo says
in the play connect to the steps of the scientifethod?

The following pages contain an activity that asks yo step into Galileo’s
shoes and use your observation and hypothesiziflg &kanalyze data similar to
what Galileo looked at.

Steps of the Scientific Method:
Ask a question
Construct a Hypothesis
Test Hypothesis (Conduct Experiment and Gather)Data
Analyze Data
Draw Conclusions

From The Life of Galileo

11



Deepen Understanding Classroom Acti

Making Scientific Model

In Life of Galileq Galileo uses his invention, the telescope, tcenkss Jupiter’s
moons and their movement for the first time in harhastory. Ask students to step
into his shoes and imagine that they are makingainee observations.

Recommended Class Timel Period

Materials:
Galileo’s “The Starry Messenger” (excerpts onftiiowing pages)
Micro-observatory photographs of Jupiter taken oveeveral days
(available online, instructions at the end of “T$tarry Messenger”.)
Pens, pencils, art supplies (balloons, balls, gayfter, glue, scissors, etc)

Analyzing Jupiter and its moons:

- Look at the photographs of Jupiter and its moore elass.
Remind the class that scientists in 1610 did natehie knowledge we do
today about how the moons orbit Jupiter. Ask thertry to forget what they
know and step into the mind of someone in 1610.
Divide the class into groups of 3-5 students. Gaaeh group a set of several
days worth of Starlab Images of Jupiter and sora& supplies.
Instruct each group to try and create a model @avithg, a 3D structure, a
performance) that represents what they see initterg and what they think a
possible explanation for what's happening might b&emind them that
although we know today the small specks are moabhdira Jupiter, as
scientists from the 17century, they lack this knowledge and have to thgve
their own conclusions.

Reflection:
At the end, have each group of students share iti@iel with the class. Ask
them to explain how they translated their obseovetiinto the model they
created.
Once all the models have been shared, ask stuiber@Bect on what it was like
to do the activity. Does this give them any neeaislabout how a scientist sees
and understands the world? How does this actrelgte to the work Galileo
did in 16107
Read the excerpt of “The Starry Messenger” in whighlileo explains his
initial observations of Jupiter and the moving staround it. How do his
observations compare to what you came up with?

Adapted from lessons by James Cook, Andrew Cridkrane Porro
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Excerpts from Galileo
The Starry Messend

There remains the matter which in my opinion deserto be considered the most
important of all the disclosure of four PLANETS never seen fromhe creation of
the world up to our own time, together with the ocasion of my having discovered
and studied them, their arrangements, and the obseations made of their
movements and alterations during the past two month | invite all astronomers to
apply themselves to examine them and determine pleeiodic times, something which
has so far been quite impossible to complete, owanthe shortness of the time. Once
more, however, warning is given that it will be essary to have a very accurate
telescope such as we have described at the begiohthis discourse.

On the seventh day of January in this present 840, at the first hour of night, when |
was viewing the heavenly bodies with a telescopejtdr presented itself to me; and
because | had prepared a very excellent instrufioennyself | perceived (as | had not
before, on account of the weakness of my previoggument) that beside the planet
there were three starlets, small indeed, but veighb Though | believed them to be
among the host of fixed stars, they aroused myosityi somewhat by appearing to lie in
an exact straight line parallel to the eclipticd dry their being more splendid than others
of their size. Their arrangement with respect foitén and each other was the following:

East West
that is, there were two stars on the eastern sideae to the west. The most easterly star
and the western one appeared larger than the other.

| paid no attention to the distances between thednJapiter, for at the outset | thought
them to be fixed stars, as | have said. But retgrio the same investigation on January
eighth | found a very different arrangement. Thed¢hstarlets were now all to the west of
Jupiter, closer together, and at equal intervals)fone another as shown in the following
sketch:

East West
At this time, though | did not yet turn my attemti®o the way the stars had come
together, | began to concern myself with the qoestiow Jupiter could be east of all
these stars when on the previous day it had beesh afdwo of them. | commenced to
wonder whether Jupiter was not moving eastward hatt time, contrary to the
computations of the astronomers, and had got imt fvsbthem by that motion.

Hence it was with great interest that | awaited rib&t night. But | was disappointed in
my hopes, for the sky was then covered with cleawdsywhere. On the tenth of January,
however, the stars appeared in this position vagpect to Jupiter:

Eas t West
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that is, there were but two of them, both eastehlg,third (as | supposed) being hidden
behind Jupiter. As at first, they were in the sastraight line with Jupiter and were

arranged precisely in the line of the zodiac. Nogahis, and knowing that there was no

way in which such alterations could be attributedltipiter’'s motion, yet being certain

that these were still the same stars | had obsdinddct no other was to be found along
the line of the zodiac for a long way on eitheresaf Jupiter), my perplexity was now

transformed into amazement.

| was sure that the apparent changes belonge dotiter but to the observed stars, and
| resolved to pursue this investigation with greatare and attention. And thus, on the
eleventh of January, | saw the following dispositio

East West
There were two stars, both to the east, the ceotral being three times as far from
Jupiter as from the one farther east. The latter wtas nearly double the size of the
former, whereas on the night before they had appeapproximately equal.

| had now decided beyond all question that there eésted in the heavens three stars
wandering about Jupiter as do Venus and Mercury abot the sun, and this became
plainer than daylight from observations on similar occasions which followed. Nor
were there just three such stars; four wanderers aoplete their revolutions about

Jupiter...

To accesphotographs of Jupiter and its moons:

1) Visit http://mo-www.harvard.edu/MicroObservatory/

2) Click “Visit our Guest Observer Portal!”

3) Click “Galileo”

4) Click “Continue”

5) Select “Jupiter”

6) Click “Continue”

7) Click “30 Seconds” for exposure time

8) Click “Continue”

9) Enter your email address where you wish to recgiee images.
NOTE: They will send you a photograph of Jupité&alilean Moons for that day. Repeat thig
process for five or six days to collect sufficielatta, then print the images.

You can also get archival images or Galileo’s dregsiof his observations at the link below:
http://mo-www.cfa.harvard.edu/jsp/jsp-files/mo/geaboutactivities galileo_then_now.jsp
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Deepen Understandi

Looking atGalileothrough the lens of an Histor

The Life of Galileaells the historical tale of Galileo’s life, spically his
conflict with the Church Authorities regarding lgsientific discoveries. In the
1930s and 40s when he was originally working on shept for The Life of
Galileo, Bertolt Brecht did not have access to recordw/iwdt actually took place
in many of the conversations that are depictethénplay. Even when he did have
accurate records, he often changed or edited tiaditshis play. Theater critic Eric
Bentley has observed, “Brecht was wrong about fA& century in general and
Galileo Galilei in particular,” but also posits thahoughThe Life of Galileo
departs from théactsof history, it does present tharcesof history.

Brecht's Galileo also offers an important perspective on the hishbr
moment in which the play was written. In fact, & wrote more than one
version of the play, responding to different owding concerns in his time. The
first version of the play was written based on Bt&cexperiences living in Nazi
controlled Germany. The theme of how power stmastucan affect the
distribution of information resonates strongly imli&o’s struggle to reveal the
truth. At one point near the end of the play @alisays to Andrea “Take care
when you travel through Germany with the truth ungeur coat!” This was a
direct reference to both Galileo smuggling his wouk of Italy and to what it was
like to live under Nazi rule in the 1930s.

The later version of the play, responded to the ehdlVorld War Il and
specifically the atomic bomb. Brecht wrote abdus hew version, “The atomic
age made its debut at Hiroshima in the middle of wark. Overnight the
biography of the founder of the new system of ptg/sead differently.” Where
Galileo might previously have been viewed as a ghamfor the advancement of
science and the pursuit of scientific truth, nowréhwas a new reality, where
science had created a new kind of warfare thatgddmuch of Brecht’s thinking.
In the new version of the script, Galileo says nibarend, “Should you then, in
time, discover all there is to be discovered yougpess must become a progress
away from the bulk of humanity. The gulf might evgrow so wide that the sound
of your cheering at some new achievement wouldcheed by a universal howl of
horror.” In the later version of the play, theightion of the scientist to society
becomes a central focus of Brecht’'s work.
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Deepen Understanding Classroom Acti

Power Structures and Information Suppres

One of the themes dfhe Life of Galileois how science, authority and power
interact with one another, especially as it relébesesearch and the dissemination
of information. This activity asks students tdeet on these themes

Recommended Class Timel Period

Outside-Inside Circle Activity

- Divide the class into two even groups.
Have the groups stand into two circles, one groughimvthe other group’s
circle with the students in the two circles facearh other.
Ask one circle to move in a clockwise directiore tther counterclockwise.
Turn on music and explain that when the music stiyey will stop moving.
Every time they stop, students will discuss thdof@ing questions with the
person facing them in the other circle.
Give students about two minutes to share ideastabauestion. After two
minutes is up, turn the music on again and haveitokes rotate so students are
standing in front of someone new for the next qoast

Questions

1) What are power structures? How are they impideteand maintained?

2) How is information suppressed? Why do some gowents and people try to
control the flow of information?

3) Describe some historical and modern examplegesistance towards unjust
policies from power structures and the suppressionformation.

4) Describe a personal experience you have witdessexperienced confronting
unjust expectations from a power structure.

I

: Ask students to select a character or situatiomftioe activity before: this could be
I historical or from personal experience. |

E - Working individually or in pairs, have students t&ria short dialogue or scehe
| between the character they selected and anotheaatbathat explores the issue; of
I power structures and individuals or information. !

! - Invite students to read their scene aloud for tssc !

L e E e e e, e — e ————— - |

Adapted from a lesson by Michael Batt, Laurie Faitend Alyssa Osiecki
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Reflect and Conne(

Perspective and the Themes of Ga

In The Life of Galileomuch of the objection to Galileo’s work and his
support of the Copernican Model of the Solar Systespecially from the Church
relates to where God and Heaven fit into the newleholn the Ptolemaic Model,
where the Earth is at the center and Sun and glaeeblve around the Earth, there
is a fixed place for Heaven, and places man aténéer of the Universe. Many of
the church figures iifhe Life of Galileambject to Galileo’s work because it moves
man out of the center of the universe, and leavgdarce for Heaven.

There is also a lot of discussion
between the characters in the play about
how these new teachings will affect the
general populous in Italy. Although most
of the characters in the play are members of
the educated class, there is a lot of concern
about how the news that Heaven, Earth and
the Sun have shifted will affect the
peasants. Some characters argue that these
peasants need the security that comes with
knowing there is a fixed place for heaven
from which God can watch over them.
Galileo in turn argues that he does his work
for these people, so they can know the

truth. In the second act, there is a scene thastplace at a street carnival, which
depicts some of the reaction of the people on treetsto Galileo’'s work. The
Carnival goes mock church figures and a huge pupip@tlileo’s head crosses out
pages in a gigantic bible.
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Reflect and Connect: Classroom Acti

Perspectives oGalilec

Galileo’s work is controversial: the characterghe play all have different opinions, and react
differently to the events of the play. This adiviallows students to closely examine one
character’s perspective in order to gain a morecthgh understanding of the play. This activity
specifically focuses on the moment of Galileo’sargation, but you could adapt it to use any
moment in the play.

Recommended Class Timel period
Materials:
Copy of the Galileo’s recantation as read by thed €rier (below).
Miscellaneous props for characters to use (hastelpe, rosary beads, etc. (optional)

Explorlng a Moment in Brecht’'s Galileo from Multiple Perspectives
Recall the recantation text delivered by the towiercin scene 12 (displayed below).
Ask a student to read the text aloud.
Review with your students the list of charactersthie play (this could also include
characters who don’t appear in the play, but cltaracwho are mentioned, such as
Ludovico’s parents or ordinary people living inl{ja
Ask each student to choose a character who mighe hastrong reaction to hearing the
recantation.
Ask students to choose where that character mighwlien he/she hears the recantation
and what his/her attitude would be towards heaitinvhy? What emotions would the
character feel and how could those emotions beeggpd through an action.
Ask students to work in pairs, and create two sherformances: one for each character.
When one student is performing the other studemtilshbe town crier reading the text of
the recantation aloud.
As students share their performances with the ctesdsthem to reflect on how doing this
activity affected their perspective on the plagititharacter or Galileo’s recantation.

Here are some examples:

Character Where Action

Pope Urban Chambers Putsibre, hears recantation, takes off mitre, bowa @rays for
forgiveness

Sagredo Kitchen epRating the recantation to himself, engaged ievanyday

breakfast ritual, his hands shake and he dp#lsoffee
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Reflect and Connect: Write a Rev

After your students have seen the shidve Life of Galilecask them to be theater
critics and write a review of the show. Here avene questions you can use as
prompts in your writing:
What was the most compelling or intriguing aspédhe production you saw?
What questions did you have abdite Life of Galilemr what was something
that confused you?
Can you make any connections between this playaher plays you have
seen? Between the play and books you have reatbwies you have seen?
Between the play and something from your own life?
If you could speak with the playwright, the diractr one of the actors, what

would you say? What are some things you wouldugdise

o We love to hear from students and teachers who bawe to see shows iat
Central Square Theater. If your students havetemri review of the show (pr

generated any other work based on their experieatéise theater, please sénd
Ework to:

Central Square Theater
ATTN: Education

450 Massachusetts Ave
Cambridge, MA 02139

Or e-mail work to edu@undergroundrailwaytheater.or
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Resources for Further St

On Galileo:
The Galileo Projecthttp://galileo.rice.edu/

NOVA: Galileo’s Battle for the Heavenbttp://www.pbs.org/wgbh/nova/galileo/

His place in sciencdattp://www.pbs.org/wgbh/nova/galileo/science.html

On Astronomy:

CCD images from a Galilean Telescop#p://www.pacifier.com/~tpope/

Views of the solar systemttp://www.solarviews.com/eng/homepage.htm

History of Astronomy http://www.astro.uni-bonn.de/~pbrosche/astoria.html

On Brecht

Plays and Dramatic Theoriggitp://www.universalteacher.org.uk/drama/brecht#2th

Information about his play#ttp://www.imagi-nation.com/moonstruck/clsc15.htm

More on Andreahttp://muse.tau.ac.il/museum/qgalileo/info about ranchtml

Miscellaneous
Galileo and the Catholic Churchttp://www.catholicleague.org/research/galileo.html

Galileo’s mistake about the tiddgtp://www.pbs.org/wgbh/nova/galileo/mistake.html

Sunspot drawingsittp://galileo.rice.edu/sci/observations/sunspawdngs.htmi
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