Session 7;: Our Connection to the Stars

Teacher Notes

This session of Exploring our Origins discusses how Unitarian Universalists value
the teachings of science and a rational search for truth. It also addresses how
certain questions are difficult to answer and are truly mysteries of the Universe.
Religions often try to address some of these mysteries of life, or how to live with
the resulting uncertainty.

In Learning Together, participants first consider how scientists and Unitarian
Universalists search for truth. Participants will discuss the scientific method by
performing the playlet, “The Earth is flat’, and then watch a movie clip about the
science of fusion and how stars create the different elements. In the Creativity
Circle activity, small groups do an Elements Treasure Hunt.

If time is short, consider cutting out Activity 5 — the Elements Treasure Hunt.

Theme
Scientific method

Participant Goals
Understand the scientific method

Learn about fusion

Consider the idea that as Unitarian Universalists, the search for truth can be
challenging and ongoing.

Session at a Glance
1. Arrival (5 minutes) - Greetings; name tags,

2. Opening (5 minutes) - Chalice lighting, meditation, introduction of session.

3. Learning together: Scientific Method and Fusion (40 minutes) -
Participants will A) discuss the scientific method by performing a short playlet, B)
and watch the program clip from Starry Secret discussing what fusion is and how
elements are made in stars.

4. Sharing our Experience: How do you search for truth? (10 minutes)

5. Creativity Circle Groups do The Elements Treasure Hunt. (20 minutes)

6. Closing Circle (5 minutes)
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Mystery of the Day: How do you search for truth?

Supplies Needed:

“The Earth is Flat” script 5 copies for the class
DVD of Starry Secret

Elements poster

Elements treasure hunt sheets 1/participant

The Session

1. Arrival (5 minutes)
Welcome participants as they arrive. If there are newcomers, welcome them and
ask them to sign the class covenant.

2. Opening (5 minutes)

When patrticipants are seated in circle, ring a chime to indicate it is time to focus
and quiet.

Have a volunteer read the following words while lighting the chalice:

With the Universe as our guide
May we support each other in our individual search for truth

Give a moment for participants to consider the meaning of the opening words.
Introduce the session with words like the following:

We live in a modern time where we can get information so quickly and easily.
What are some of our sources for information? [computers, parents, teachers,
books, classes]

Sometimes information or “the truth” is fairly easy to find and sometimes it is not
so easy to find depending on what your question is.

Today we will do a short play that will help us discuss how scientists search for
truth. Then, we will look more deeply into the origin of all of the elements that
make up this world — calcium, oxygen, carbon, iron.... How were these very
different elements made? Where did they come from?

The mystery of the day is How do you search for truth?

3. Learning together: Scientific Method and Fusion (40 minutes)

In this two-part activity, class members A) briefly discuss the scientific method by
reading a playlet called “The Flat Earth” B) watch the DVD clip from “Starry
Secret” discussing what fusion is and how elements are made in stars.

A. Introduce this activity with words similar to these:
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One of our principles as Unitarian Universalists is “A free and responsible search
for truth and meaning.” How do we know what truth is and if we have reached
the truth?

One way we can think about this is to consider the scientific method. Last week
we talked about the sacred circle. Can anyone describe the cycle we saw with
stars that is similar to all that we see here on Earth? [ The birth — growth — death
— decay — rebirth |

Well, we are going to use the shape of a circle again today to think about how
scientists find truth. And this circle is called the scientific method. How many of
you have studied the scientific method in school?

The scientific method goes something like this:

Idea

Analyze and Reflection Experiment/ Experience

Observation
Scientists use observation and experiments to test an idea. If they find that their
observations and experiments agree with their idea or theory, then it points to
truth. But if they have evidence that does not support their idea, then they must
revise their idea and create an experiment to test the new idea.
We will now do a short playlet as a way to discuss the scientific method.

Ask for three volunteers to read the parts of the play and pass out script. See
script pages at the end of this lesson.

After the playlet, apply the story to the scientific method model using the starting
idea of the play,”the Earth is flat”.
The scientific method goes something like this:

Idea
“The Earth is Flat”

Analyze and Reflection Experiment/ Experience
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Observation
What was Flat Stanley’s original idea? [The Earth was flat.]

How did this idea of his world affect his day to day life? [He was afraid he would
fall off the world so was scared to travel great distances.]

What experience did he have and what did he conclude with the help of his sailor
friend? [Use scientific method model to show the process of how his
understanding changed through experimentation/experience. He saw the
example of the volcano’s tip being visible before the bottom half of the island.
The sailor told him this happened because the Earth was curved.]

So now Flat Stanley thinks the Earth is curved. Has he reached ‘the truth”?

We don't really know what his understanding is from the story. However,
perhaps he might have some other experiences that take his search for the truth
further. Perhaps he meets an astronaut who takes him on a ride orbiting the
Earth. Then Flat Stanley could further adjust his idea that the Earth is not just
curved but is a round sphere! This example is simplistic but it shows that
observations and experimentation are necessary to support scientific ideas.

If you think participants would stay with you, discuss that in the scientific
community there are terms used that describe how accepted a scientific idea can
be. Have these terms written down on a board to refer to.

There are different terms used to describe scientific ideas based on the amount
of confirmed experimental evidence.

Hypothesis

- a statement that uses a few observations

- an idea based on observations without experimental evidence
Theory

- uses many observations and has loads of experimental evidence
- can be applied to unrelated facts and new relationships

- flexible enough to be modified if new data/evidence introduced
Law

- stands the test of time, often without change

- experimentally confirmed over and over

- can create true predictions for different situations

- has uniformity and is universal

B Watch the DVD clip from “Starry Secret” discussing what fusion is and how
elements are made in stars. Move the class near the television and have the
elements poster nearby. Introduce this activity as follows.
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Now that we have considered what process in involved in creating a body of
scientific knowledge, let’s find out more about what we know today about stars.
Like we discussed last week, the knowledge that stars are born — grow — and die
just like life on Earth is a fairly recent scientific discovery. We are continuing to
learn more and more about the “heavens” that humans once considered were
fixed and unchanging. We are going to watch a film clip that will discuss how
elements are formed in the belly of stars by a process called fusion.

Can anyone think of the only element in this world that was not created by stars?
We talked about it a couple of weeks ago and it was formed around the time of
the Big Bang, 14 billion years ago. [Hydrogen]

Refer to the elements poster showing the elements in groupings based on what
kind of star they came from. To give some background, point out the following:

The circles with letters represent many of the most common elements that we
have experience with. There are elements not listed on this poster.

The letters inside the circles are the chemistry “shorthand” for that element. For
example, N stands for nitrogen.

Elements are the building blocks of everything. For example, what two elements
form water? [ Hydrogen and oxygen H20]

Does anyone know what elements make table salt? [ Sodium and Chlorine
NacCl]

Some elements we just know about like. Who knows what element we need to
breath? [ oxygen O]

What element makes our bones strong? [calcium Ca]

And what element is important for our health that is carried in our blood? [Iron
Fe]

Now let’s watch the film. It is called “Starry Secret” and it starts out with this girl
who is searching for how to make gold. The portion we see is the scientists
explaining that all elements are made by fusion inside stars. Let’s take a look
and then following the film clip, we will play a fun elements relay race.

Show the Starry Secret DVD — go to selected scenes and choose 2™
investigation. Watch until the end of scientist part. If the “little elf” appears, stop.
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4. Sharing our Experience: How do Unitarian Universalists search for
truth? (10 minutes) Initiate a discussion after the film with the following
guestions and comments:

Let’s look the mystery of the day which is “How do we search for truth? We can
read this question in many ways. We can think of this question as a scientist like
we did with the playlet, “Earth is Flat”. We talked about how scientists use a
rigorous method that involves having a scientific idea, performing experiments to
test the idea. But in thinking like a Unitarian Universalist, our 4™ UU principle is
to affirm and promote a free and responsible search for truth and meaning — what
does that mean? And how do we find the truth?

Firstly, let’s consider other religions - how might someone find the truth? [Many
religious people rely on holy scriptures or a creed that tells them the truth. Or
there are people in positions that others look to for answers on how to live and
what to believe. Some sources of truth then could be the Bible, the Koran, the
Pope, the Dalai Lama]

How do Unitarian Universalists search for truth?

[Unitarian Universalists draw from some of these same sources like the wisdom
from other world religions and people, but ultimately there are no books telling us
what we must believe as a Unitarian Universalists. Also, Unitarian Universalists
embrace the results of science. There are some religions that can find conflict
between their religious beliefs and what science says. As UU’s ultimate search
for truth is up to each of us individually. And that search can be similar to the
search that scientists do — it can be continually challenging and unending.]

Can you ever prove that something is true? [Let participants think and talk about
this. As a scientist, nothing can be “proved” as true. However scientific ideas
can have great amounts of supporting evidence which gives us

What are some questions you might have about life or our Universe that could be
difficult to find the truth about? [ What makes something alive? What was there
before the Big Bang — or how did this all get started? What happens to you when
you die? These questions are mysteries of life. Science does not answer these
guestions and there will always be some mystery. Often, religion can help
people think about the mysteries of life or think about what their purpose is here
on Earth. As Unitarian Univeralists we are a community of people with the
shared goal to accept and support each other’s spiritual growth.]

5. Creativity Circle: Do the Elements Treasure Hunt
This is a fun game where participants work together in smaller groups and review
some of the material discussed in the “Starry Secret” film and discussion.
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Begin by saying that the class will divide into group of three or four people. Each
team will be given a sheet describing the treasure hunt questions. Teams can
move about the classroom looking for clues to the answers. The clues will be
pictures or writings hidden around the room. Some of the teams will be able to
answer some of the questions without looking for the clue.

6. Closing Circle (5 minutes)
Gather the group together and close with the following words:

Be ours a religion which, like sunshine, goes everywhere:
Its temple, all space;
Its shrine, the good heart;
Its creed, all truth;
Its ritual, works of love;
Its profession of faith, divine living.

Theodore Parker
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Earth is Flat Playlet

Characters
Narrator

Flat Stanley
Old Sailor Miranda

Scene
On the shores of a beach of Old Flatshire

Narrator You are visiting Old Flatville where our main character, Flat Stanley
believes that the Earth is flat. From Flat Stanley’s day to day observations, he
sees that the earth is totally flat. He lives by the ocean and the water lays flat
too. So to him this is the truth. Flat Stanley is a very curious person but because
he is convinced that the Earth is flat, he is afraid to travel too far away from his
home on the seashore in fear that he might fall off this flat Earth!

Flat Stanley Oh, | would love to go exploring in these woods here. | listen at
night to hear many strange and wonderful creatures, but | would never go too far.
| might fall off a cliff and never return!

Narrator But, then one day a Sailor arrives on shore in a small sailing vessel.

Sailor Hello matey! I'm a cold, smelly sailor — been sailing for more that seven
suns. Where should | be now?

Flat Stanley You are in Old Flatshire a place where we are famous for
pancakes.

Sailor Arghhhh! That sounds most delicious. | will give ye a gold coin for a
plate o’cakes. And make it snappy — | am darn near dead of starvation.

Narrator So, as Flat Stanley prepares the pancakes, he gets curious about
where this sailor has traveled from. And he decides to ask him if he could go to
this place far away. The sailor agrees and they load up many pancakes for the
long voyage. While at sea they discuss the beauty of the ocean.

Flat Shirley Say there Sailor, | never realized you could be out in the middle of
the ocean and not see any land. You know how to get back to your home don’t
you. You wouldn’t take a wrong turn or something and get us into trouble. |
would hate to fall off the Earth.
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Sailor Oh, by jolly | know the way back no problem. You will like the voyage
and my home. | live on a beautiful volcanic island. But what is this you say
about falling off the Earth?

Flat Stanley 1 just know growing up in Old Flatshire, that you have to be careful
when you go places you haven'’t been to because you might fall off the Earth.

Sailor Flat, no no no! Here my boy, take a look at the horizon.

Narrator Just then, the peak of a volcano could be seen far off in the distance.
The Sailor explained that is his home.

Sailor That there volcano is Lava Rock Peak. You can only see the very top of
it, but we’ll be sailing along closer to it. Watch how it’ll change.

Flat Stanley OK, I'm looking but | don’t see any change. 1 still see a little
triangle of land - nothing else. | don’t see why you are asking me to look at this
little triangle of land. Boy, | feel sorry for you to be living on such a small island.
How can you feed yourself on such a small bit of land?

Sailor Just hold your horses, we have to sail for a bit more and you will see it is
no little island.

Narrator So Flat Stanley and the Sailor sailed on and on and the Lava Rock
Peak grew taller and wider and taller and wider. Not only was the Peak growing
because they were getting closer, but now they could see the lower part of the
island that stretched out on either side of the volcano.

Flat Stanley Wow look at your island grow. It is magic!!

Sailor No, it is not magic, it is just that the Earth is curved and not flat. So now
as we come up over the curve of the Earth we can see the bottom area of the
island, not just the peak of the volcano!! You just have never been able to see
from the perspective of sailors. We see great distances and can notice things
that you didn’t see in Old Flatshire.

Flat Stanley Why this is wild! How wonderous!!

Narrator So Flat Stanley became a sailor herself and learned to explore by
navigating by the stars. The End.
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Elements and Stars Treasure Hunt

Get ready for a treasure hunt of 15 items. Some answers you will need to search
answers for from photos or charts around the room. Other items you will be able
to answer by recalling what was discussed in this session or earlier ones. Write
down all your answers next to the description of the treasure hunt item.

Also note that other teams have the same list of items. Try to keep your answers
to yourselves.

Treasure hunt list:
1. What is the atomic number of Mercury?

2. What type of star creates Nitrogen and Oxygen?

3. Does fusion change the number of electrons or
protons of an atom?

4. In what constellation can you find a red giant?

5. Draw a sketch of the constellation below and list the name
of the red giant star and where it is in the constellation.

[o2]

. What type of star creates silver?

6. This cloud of mostly hydrogen gas is where stars are born.

\‘

. This remains after a star, more than 10 times the mass
of our sun blows apart in a supernova. What is it
and find it in the classroom!

8. Our sun is what type of star?
(A medium or giant sized star)

9. What element was not created in a star?

10. This telescope orbits the Earth. Find a photo
of it and name it.
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Teacher Resource:
Our Faith in Science

Published: Thursday, 1 December, 2005 by Tenzin Gyatso
The New York Times, November 12, 2005, Washington

SCIENCE has always fascinated me. As a child in Tibet, | was keenly curious about how things
worked. When | got a toy | would play with it a bit, then take it apart to see how it was put
together. As | became older, | applied the same scrutiny to a movie projector and an antique
automobile.

At one point | became particularly intrigued by an old telescope, with which | would study the
heavens. One night while looking at the moon | realized that there were shadows on its surface. |
corralled my two main tutors to show them, because this was contrary to the ancient version of
cosmology | had been taught, which held that the moon was a heavenly body that emitted its own
light.

But through my telescope the moon was clearly just a barren rock, pocked with craters. If the
author of that fourth-century treatise were writing today, I'm sure he would write the chapter on
cosmology differently.

If science proves some belief of Buddhism wrong, then Buddhism will have to change. In my
view, science and Buddhism share a search for the truth and for understanding reality. By
learning from science about aspects of reality where its understanding may be more advanced, |
believe that Buddhism enriches its own worldview.

For many years now, on my own and through the Mind and Life Institute, which I helped found, |
have had the opportunity to meet with scientists to discuss their work. World-class scientists have
generously coached me in subatomic physics, cosmology, psychology, biology.

It is our discussions of neuroscience, however, that have proved particularly important. From
these exchanges a vigorous research initiative has emerged, a collaboration between monks and
neuroscientists, to explore how meditation might alter brain function.

The goal here is not to prove Buddhism right or wrong - or even to bring people to Buddhism -
but rather to take these methods out of the traditional context, study their potential benefits, and
share the findings with anyone who might find them helpful.

After all, if practices from my own tradition can be brought together with scientific methods, then
we may be able to take another small step toward alleviating human suffering.

Already this collaboration has borne fruit. Dr. Richard Davidson, a neuroscientist at the
University of Wisconsin, has published results from brain imaging studies of lamas meditating.
He found that during meditation the regions of the brain thought to be related to happiness
increase in activity. He also found that the longer a person has been a meditator, the greater the
activity increase will be.
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Other studies are under way. At Princeton University, Dr. Jonathan Cohen, a neuroscientist, is
studying the effects of meditation on attention. At the University of California Medical School at
San Francisco, Dr. Margaret Kemeny has been studying how meditation helps develop empathy
in school teachers.

Whatever the results of this work, | am encouraged that it is taking place. You see, many people

still consider science and religion to be in opposition. While | agree that certain religious concepts

conflict with scientific facts and principles, | also feel that people from both worlds can have an

intelligent discussion, one that has the power ultimately to generate a deeper understanding of

chall enges we face together in our interconnect e

Tenzin Gyatso, the 14th Dalai Lama, is the author of "The Universe in a Single Atom: The
Convergence of Science and Spirituality."”
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