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“It is said that an argument is what convinces reasonable men 
and a proof is what it takes to convince even an unreasonable man. 

With the proof now in place, cosmologists can no longer hide behind 
the possibility of a past-eternal universe… There is no escape, they have 

to face the problem of a cosmic beginning.”

From Many Worlds in One:  The Search for Other Universes
(New York Macmillan) 2007, by Dr. Alexander Vilenkin,

professor of theoretical physics and director of the Institute of Cosmology 
at Tufts University



Table of Contents

General Introduction...............................................................................................................   7

Alignment with the USCCB-Curriculum Framework......................................................   8

Segment 1: Can Science Disprove God?.............................................................................    9
Scientific Summary.......................................................................................................  10
Lesson Plan Suggestions.............................................................................................  12
Additional Activities....................................................................................................  14
Handout 1a—Video Review and Discussion...........................................................  17
Handout 1b—Hawking is Talking Again, but What is he Saying?.......................  19
Handout 1c—What Can Galileo’s Story Teach Us About Science and God?......  20
Segment 1 Quiz.............................................................................................................  22
Assessment Key............................................................................................................  24
Meet the Scientists........................................................................................................  25

Segment 2: Is There Any Evidence for a Creator in the Universe?................................  27
Scientific Summary.......................................................................................................  28
Lesson Plan Suggestions.............................................................................................  33
Additional Activities....................................................................................................  36
Handout 2a—Video Review and Discussion...........................................................  39
Handout 2b—What Caused Aristotle to Consider an Uncaused Cause?............  41
Handout 2c—Vilenkin’s Response to Hawking....................................................... 43
Segment 2 Quiz.............................................................................................................  46
Assessment Key............................................................................................................  48
Meet the Scientists........................................................................................................  49

Segment 3: Is the Universe Random and Meaningless?..................................................  53
Scientific Summary.......................................................................................................  54
Lesson Plan Suggestions.............................................................................................  59
Additional Activities....................................................................................................  62
Handout 3a—Video Review and Discussion...........................................................  64
Handout 3b—Why do Physicists Say the Universe is Finely Tuned?..................  67
Segment 3 Quiz.............................................................................................................  68

5



6

Assessment Key............................................................................................................  70
Meet the Scientists........................................................................................................  71

Segment 4: Does the Bible Conflict with Science?...........................................................  73
Philosophic Summary..................................................................................................  74
Lesson Plan Suggestions.............................................................................................  79
Additional Activities....................................................................................................  83
Handout 4a—Video Review and Discussion...........................................................  85
Handout 4b—What’s True about the Creation Story?............................................  87
Segment 4 Quiz.............................................................................................................  89
Assessment Key............................................................................................................  91
Meet the Scientists........................................................................................................  92

Segment 5: Does the Bible Conflict with Evolution?.......................................................  93
Scientific Summary.......................................................................................................  94
Lesson Plan Suggestions.............................................................................................  97
Additional Activities....................................................................................................100
Handout 5a—Video Review and Discussion............................................................103
Handout 5b—The Catholic Church and Evolution.................................................105
Segment 5 Quiz.............................................................................................................107
Assessment Key.............................................................................................................109
Meet the Scientists.........................................................................................................110

Final Discussion and Assignment.........................................................................................111

Appendix A: The BVG Theorem...........................................................................................115

Appendix B: Near Death Experiences..................................................................................119



General Introduction

In the introduction to their 2008 Doctrinal Elements of a Curriculum
Framework for the Development of Catechetical Materials for Young People of
High School Age (hereafter referred to as “Framework”) the United
States Conference of Catholic Bishops (USCCB) explains that religious
education is:

Designed to help…young people develop the necessary skills to answer 
or address the real questions that they face in life and in their Catholic 
faith. This element is designed to give catechetical instruction for high-
school age young people an apologetical component. Publishers and 
teachers or catechists are to strive to provide for a catechetical instruc-
tion and formation that is imbued with an apologetical approach. The 
identification and inclusion of additional challenges by publishers and 
by teachers or catechists to achieve this goal is also encouraged.

It was with this in mind that the Magis Center of Reason and Faith pro-
duced their video series The Reason: What Science Says About God.
Many contemporary challenges to the Faith come from a misunder-
standing or misrepresentation of what scientists claim science can, or
has, demonstrated about the universe and the life within it. The Reason
is an apologetical approach to addressing these misunderstandings
and misrepresentations. Since God is the Creator of the universe and
all that is within it, we believe there can be no real conflict between sci-
ence and faith.

The Reason is completely compatible with the Framework and in full
conformity with the Catechism of the Catholic Church (CCC). Although
designed specifically to fit early into either of the Framework’s 9th
grade courses (see the next page: “Specific Cross-Referencing to the
USCCB-CF and the CCC”), The Reason can be used at any time up to
the 12th grade, either as part of Catholic high school religion or science
classes, Catholic parish Confirmation or other catechetical courses, or
even as a stand-alone curriculum for youth or campus ministry pro-
grams. Other Christian schools and churches will also find The Reason
useful, since its topics are accepted by almost all Christians.

Because of the logical progression of the segments, we encourage teach-
ers and youth ministers to use all five segments of The Reason to provide
their students with a better understanding of its concepts and hope they
will wish to follow up on their learning from the course and deepen their
faith. To accomplish this, we have provided all participants of The Reason
with access to special sections of our website for further participation,
study, and growth (see inside cover of this book for more information.)
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Alignment with the USCCB-Curriculum Framework
and the Catechism of the Catholic Church (CCC)

Using the latest scientific evidence and incorporating elements of western philosophical
tradition, The Reason was specifically designed fit into either of the USCCB’s Curricu-
lum Framework’s 9th grade courses.

Course 1: The Revelation of Jesus Christ in Scripture

In the Bishops’ first course, Part 1 reminds us that God is revealed in many ways. 

Section B1d recalls the teaching from Vatican I that:
• We can grasp with certainty the existence of God through human reason

(CCC, 36-38, 46-47).

Part 1, Section B1e asks that 9th grade students be taught:
• Contemporary arguments (for God’s existence) based on the human 

person’s opening to truth, beauty, moral goodness, freedom (and) voice of 
conscience (CCC, 33). 

Course 2: Who is Jesus Christ?

In the first challenge section of the Framework’s second course: “Who is Jesus Christ?”
The Bishops answer the question: How can we know God really exists? by stating:

• Even without the Bible and Divine Revelation we can know God really 
exists through reason and through experience (CCC, 36-39, 50, 156-159). 

• By looking around at creation, reason and experience can point to God’s 
existence (CCC, 156-159). 

• The order and beauty of the natural world point to God as the origin and 
Creator of the universe (CCC, 295).

• Creation did not happen by chance; throughout history the Church 
has taught that someone had to be behind it, and that someone is God 
(CCC, 156, 295). 

Using The Reason will help prepare young people to better face a world where science
is often presented as absolute, philosophy is usually ignored, and religious faith is regu-
larly ridiculed. They will realize that not only are science and faith compatible, but that
they actually reinforce each other in transforming the world into the Kingdom God in-
tended.
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Segment 2

Is There Any Evidence for a

Creator in the Universe?
Objectives

Students will learn: 

1. That philosophy offers logical proofs for an eternally-existing being 
outside of the universe which cannot be disproved by science;

2. That there is strong and persuasive theory and evidence for the Big Bang, 
and that all competing theories about the universe are speculative;

3. The significance of the BVG Theorem: Any possible universe which is 
expanding must have a beginning, and, therefore, must be created; and

4. Other evidence for a beginning and creation of our universe.

Overview

Joe visits Alana and Dan again to report on how his conversations with his roommate,
Tyler, are going. While Tyler now admits that science cannot disprove God’s existence,
he is adamant that there can never be any so-called proofs for God from philosophy that
science can’t disprove and that science could never offer any evidence that would sup-
port belief in God either. Alana explains that since everything in the universe (and the
universe itself) had a beginning, it means that something outside of the universe must
have created them. That Creator would have had to have always existed. Dan shows Joe
the theory and evidence for the expansion of the universe, meaning that it most proba-
bly had a beginning. They even demonstrate that current challenges to the Big Bang
Theory (such as the bouncing universe or the multiverse) would need a beginning, too,
according to the BVG Theorem, since they are all expanding universes. So, the Big Bang
Theory—or any of its alternatives—requires a creator.
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Scientific Summary of Segment 2

Is There Any Evidence for a Creator in the Universe?

1. What is the Big Bang Theory?

The Big Bang Theory is considered one of the most reliable scientific theories by 
the vast majority of physicists. It holds that the universe began as a very small 
point and expanded like an inflating balloon, causing its matter to expand as 
well. Once galaxies formed, the universe’s expansion causes them to continue to 
move away from each other.

2. Who developed the Big Bang Theory, and what was the reaction of Albert 
Einstein?

It was a Belgian priest, Fr. Georges Lemaitre—also a physicist, having received a 
Ph.D. from MIT—who proposed the theory in response to an unanswered 
question in Einstein’s General Theory of Relativity.  Einstein eventually accepted 
Lemaitre’s theory, admitting it was one of the most satisfying explanations of 
creation he had ever heard, but only after it was verified by observational 
evidence gathered by Edwin Hubble and others.

3. What have we learned about the origin of universe from science?

Using evidence from many different sources, science has verified that the 
universe began with a Big Bang about 13.7 billion years ago.

A. Hubble’s 1929 discovery of red shifts (evidence that galaxies are 
expanding away from one another),

B. Penzias’ and Wilson’s 1963 discovery of a microwave radiation evenly 
distributed throughout the universe (which is expected from the Big 
Bang), and

C. Evidence from the COBE Satellite (launched in 1989) and WMAP 
Satellite (launched in 2001, measuring the early universe).

4. What else has science told us about the universe?

A. The rate at which the universe is expanding is increasing over time, and 
B. There is a finite (limited) amount of matter in the universe made up of:

(1) Visible matter (4.6%),
(2) Dark matter (23%), and
(3) Dark energy (72.4%).

• Visible matter is capable of electromagnetic and luminescent 
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activity. There are about 10    baryons (protons and neutrons) 
weighing approximately 10    kg in our universe.

• Dark matter performs no known electromagnetic or luminescent 
activities; however, it strongly interacts with gravity and holds 
galaxies together while intergalactic space continues to expand 
(stretch) at an ever increasing rate. 

• Dark energy is not like dark matter. In fact, it has the opposite 
effect. Dark energy is like a field which attaches itself to the 
space time field and causes the space time field to expand at 
ever greater rates.

5. Was the Big Bang the beginning of the universe?

Most physicists think it was, but others have suggested two alternatives:

A. The bouncing-universe hypothesis: Some physicists speculate that the 
universe might be expanding from a previous cycle which collapsed after 
having expanded for a period of time. Conceivably, there could be an 
infinite number of these cycles extending for an infinite amount of time in 
the past.

B. The multiverse hypothesis: Other physicists speculate that the universe 
might be just one bubble universe amidst trillions upon trillions of other 
bubble universes in a mega-universe called a “multiverse.” This could 
have conceivably existed for an infinite amount of time.

However, there is no evidence for either of these hypotheses. These alternatives 
to the Big Bang Theory are often suggested in order to eliminate the need for an 
intelligent creator; but, as we will see, they do not.

6. Would a bouncing-universe, or a multiverse, need a beginning?

Yes, using space-time geometry proofs (which can be formulated from the 
general physics of space-time fields), physicists have given proofs that both of 
these speculative alternatives to the Big Bang Theory would themselves need a 
beginning. (In mathematics, a proof means that if certain conditions are met, 
other conditions are also true.) Two of these proofs, as well as a study of the 
various models of expanding universes used to make this claim, are:

A. The 1993 Borde-Vilenkin Proof: This proof (of physicists Dr. Arvin Borde 
and Dr. Alexander Vilenkin – see “meet the physicists in this section”) 
shows that if any expanding universe meets five conditions, it would have
a beginning. There is one possible exception to this proof, but it is highly 
highly improbable that it would apply to our universe or any universe 
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connected to ours (including a bouncing-universe or a multiverse).  MIT 
physicist Dr. Alan Guth, the “father of inflationary theory,” does not think 
this is an important exception. 

B. The 1999 Guth study of inflationary model universes: Guth’s study 
shows that even though physicists have worked very hard to construct a 
model of an expanding universe that doesn’t have a beginning, they have 
been unsuccessful—none of these models can be eternal into the past, and 
they must all have a beginning.  

C. The 2003 BVG Theorem: This is considered the most important proof 
(named after Borde, Vilenkin, and Guth) because it has only one condition 
requiring a beginning—that the average rate of expansion of a 
universe is greater than zero. This means that in a universe’s lifetime, it 
expands more than it contracts. 

Every universe which could be connected with ours meets this condition, 
including a multiverse, (because in order to create bubble-universes it 
must be inflating) and a bouncing-universe (because it must expand 
before it collapses). No exceptions to this proof have been found, and one 
may never be found (because exceptions to proofs with one condition are rare).
For a more complete explanation, see Appendix A. 

7. How do these proofs show the necessity of a beginning for any universe?

Vilenkin explained the conclusion of the BVG Theorem (that a beginning is 
required of any expanding universe) as follows:

Suppose, for example, that [a] space traveler has just zoomed by the earth 
at the speed of 100,000 kilometers per second and is now headed toward a 
distant galaxy, about a billion light years away. That galaxy is moving 
away from us at a speed of 20,000 kilometers per second, so when the 
space traveler catches up with it, the observers there will see him moving 
at 80,000 kilometers per second. If the velocity of the space traveler 
relative to the spectators gets smaller and smaller into the future, then it 
follows that his velocity should get larger and larger as we follow his 
history into the past. In the limit, his velocity should get arbitrarily close 
to the speed of light.

This means that the relative velocity of the space traveler will appear to be 
smaller in the future—and larger in the past— than it is now. Remember, the rate
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“If we follow the observer backwards in an expanding universe, she speeds up.  But the calculation
shows that if H           > 0 in the past, then she will reach the speed of light in a finite proper time.”average
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at which the universe is expanding is increasing over time (see point four above). 

In the future, when that galaxy is moving away from us at a speed of 30,000 
kilometers per second (kps), the observers there will see him moving at 70,000 
kps. So, in the past, when that galaxy was moving away from us at only 10,000 
kps, the relative velocity of the space traveler would have been 90,000 kps. No-
tice that the further we go back into the past, the faster relative velocities were. 
At some point we will reach the maximum velocity attainable for physical energy. In 
our universe, this maximum velocity is the speed of light -- but in another 
hypothetical universe it could be different. Once the traveler reaches the 
maximum velocity (speed of light in our universe), time would have reached its 
beginning, because, if time continued further past, he would be traveling faster 
than the speed of light, and this is impossible. 

8. Summary of evidence for a beginning from Alexander Vilenkin (at Hawking’s 
birthday party).  

A brief summary of Segment 2 of The Reason can be found in New Scientist
issue 2984 (January 11, 2012) in which Alexander Vilenkin responds to Stephen 
Hawking’s recent contentions about the eternity of past time. 

Recall that Alexander Vilenkin is a very esteemed physicist and professor at 
Tuft’s University in Boston. He was one of the principle discoverers of the BVG 
Theorem along with Arvin Borde (at UCSB) and Alan Guth (at MIT). In January 
of 2012, Vilenkin went to Stephen Hawking’s 70th birthday celebration (on the 
state of the cosmos) to give people the whole story about what physics currently 
says about a beginning and creation. New Scientist reporter Lisa Grossman 
describes Alexander Vilenkin’s correction of Hawking’s omissions (about the 
evidence for creation from physics) as “the worst birthday present ever.”

Basically, Vilenkin implied that Hawking left out all the evidence for a beginning 
of the universe from space-time geometry proofs (such as the BVG Theorem) and
from entropy (the second law of thermodynamics). The following is a brief 
summary of some of Vilenkin’s paper which summarizes Segment 2.   

A. Vilenkin’s general assessment: 
“The hope of an eternal universe is fading, and may now be dead.”

B. Vilenkin’s assessment of eternal inflation (and its multiverse) being 
infinite into the past: 
“You can't construct a space-time with the property [of eternal 
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Every universe or multiverse must have a maximum velocity, because without it physical energy could
travel at an infinite speed and be everywhere in the universe simultaneously. If that was the case, then ve-
locity would be meaningless and everything would be everywhere. This would mean, for example, that
protons and electrons are in the same place at the same time, which is a contradiction. Furthermore, there
would be no laws of physics. 
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inflation or a multiverse that extends into the infinite past]. It turns 
out that the constant has a lower limit that prevents inflation in 
both time directions. It can't possibly be eternal in the past; there 
must be some kind of boundary.”

C. The evidence for a beginning of the universe (including a bouncing 
universe) in the New Scientist:
“[The law of entropy requires that] disorder increases with time. So 
following each cycle, [in a hypothetical bouncing universe] the universe 
must get more and more disordered. But if there has already been an 
infinite number of cycles, the universe we inhabit now should be in a state
of maximum disorder. Such a universe would be uniformly lukewarm and
featureless, and definitely lacking such complicated beings as stars, 
planets and physicists—nothing like the one we see around us.”

D. Vilenkin’s final conclusion:
“All the evidence we have says that the universe had a beginning.”

9. Conclusion

Since every possible universe we can imagine requires expansion, they all must 
have a beginning. Vilenkin’s conclusion is that “past-eternal inflation without a 
beginning is impossible.” And, as mentioned in Segment 1, a beginning of the 
universe requires that something other than it—like God—would have had to 
bring it into existence.
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Segment 2 Lesson Plan Suggestions

1. Distribute Handout 2a: This lesson plan is arranged for a 50 minute session. 
Additional activities are provided for longer session times and/or for student 
work outside the classroom. Begin the session by distributing Handout 2a which
includes the opening and closing prayers, a pre-viewing student reflection 
question, review questions, and post-viewing class discussion questions.

2. Opening Prayer:

Father, you give us the ability to learn about the world that you created. Through our 
senses we can experience the things you have made. Through our minds we can think 
about how these things came to be and why they exist.  May we be willing to take a closer
look at what you have made and yearn to know more about your creation, and through 
them, know you. Amen.

3. Student Reflection and Sharing: What do you think: Is there any evidence for a 
Creator in the universe? Do you think God’s existence can be proven, or at least 
substantiated, by science?

4. Show the Video: The Reason, Segment 2—Is there any evidence for a Creator in
the Universe?

5. Segment 2 Review Questions:

A. What does Tyler say science can do to any proof for God’s existence that
is developed from philosophy, and what evidence does he use to 
support his claim? He claims that “There’s no evidence for God that can’t be 
explained away by science,” but he gives no evidence to support this.

B. What does it mean that “before the universe existed, it was nothing?” 
Before the Big Bang there was no matter, time, or space. The physical universe 
was essentially nothing, and if it was nothing, it could not have made itself 
something; therefore, something else — something outside of it — had to move it 
from nothing to something. We call this a Creator or God.

C. What can we learn from philosophy about what is required for things to
exist? Logically, we know that nothing comes from nothing. That means that, 
through cause and effect, everything that exists in the universe comes from 
something else. Given that the universe had a beginning, prior to which it was 
nothing, it too must have been caused by something outside of it. Furthermore, 
there must be at least one uncaused cause or being, because, as Aristotle showed 
about 2,400 years ago, all of reality cannot be caused beings. Why? Because 
caused beings are nothing before they are caused, and if all of the causes are 
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nothing before they are caused, then all there would be is nothing at all (zero 
times infinity is still zero.)

D. Even though his theory of relativity had predicted that the universe was 
expanding, why didn’t Einstein want to believe it? He wanted to believe 
that the universe had always existed in a steady state, neither expanding nor 
contracting. He believed that an expanding universe was too disordered and 
difficult to believe.

E. What were the contributions of: a) Fr. Georges Lemaitre, and b) Edwin 
Hubble, in convincing Albert Einstein that the universe was expanding 
and had a beginning? A) Lemaitre formulated the Big Bang Theory in
response to a problem related to Einstein’s theory of relativity. B) Hubble showed 
Einstein observational evidence that the universe was expanding. As a result of 
Lemaitre’s mathematics and Hubble’s evidence, Einstein accepted the Big Bang 
Theory.

F. What is some of the other evidence for the Big Bang that science has 
discovered? We have discovered the cosmic microwave background radiation
that is equally distributed all over the universe, and using satellites we have very 
nearly determined the exact age of the universe (13.7 billion years). We have even 
discovered how much matter there must be in the universe, and what kind of 
matter it is.

G. Even though most physicists believe that the universe started with the 
Big Bang, why don’t all of them? The majority of physicists believe that 
the Big Bang occurred 13.7 billion years ago. However, some of them do not 
believe that the Big Bang was a beginning. They hypothesize a pre-Big Bang 
period for which there is currently no evidence.

H. What do these other physicists think are better explanations for the 
existence of our universe, and what evidence do they use to support 
this? They think that there might have been something else that existed 
before the Big Bang, such as a multiverse that our universe came from, or 
that our universe is an oscillating, or bouncing, universe that expands and 
contracts over and over again. There is no evidence for any of these theories. 
They are based purely on speculation. Even if there is a multiverse or 
bouncing universe, they would also have to have a beginning (proved by the 
BVG Theorem).

I. How do the beliefs of these scientists in speculative theories about the 
origin of the universe compare to Einstein’s belief in the steady state theory?
All of them give credence to an assumption that has not been proven. This can lead to 
retractions of those assumptions when evidence becomes available. 
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J. What is the BVG Theorem, and what does it suggest about these 
speculative theories of the universe? In 2003, Arvin Borde, Alexander
Vilenkin, and Alan Guth devised a proof that was named after them. It has only 
one requirement—that the average rate of expansion of any possible universe be 
greater than zero, meaning that all universes, multiverses, or bouncing universes 
will have to have a beginning. It applies to our universe and any multiuniverse 
that ours may be a part of, and no scientist has been able to refute it. It will be 
very difficult to do so because it has only one condition. 

K. What is the significance of Dr. Vilenkin’s statement, “Inflation without
a beginning is impossible?” It doesn’t matter what kinds of speculative 
universe or multiverse there are or could be. As long as their average rate of 
expansion is greater than zero, they all have to have a beginning—and that 
implies that they were created. He uses the word “impossible” because his 
conclusion is derived from a proof, and if one denies the conclusion to the proof, 
one is confronted with an intrisic contradiction in logic (which is impossible). 

6. Class Discussion Questions: Lead a class discussion of the following questions. 
While allowing students to freely present their opinions, ask them to clarify the 
arguments and evidence that support their opinions, and make sure that they 
understand the arguments and evidence presented in the video.

A. What do you think of the claim that philosophy can prove there must be
an eternally-existing being outside of the universe? Why?

B. Why do you think some scientists reject the evidence for the Big Bang, 
but accept the speculative competing theories?

C. What is the real significance of the BVG Theorem to science and faith?

D. Have you ever been biased as some modern physicists are, not accepting
evidence that is verifiable while holding onto beliefs that are not? What 
did it take (or would it take) for you to finally accept the evidence in the
way Einstein did?

7. Closing Prayer

Dear God, through science, you have given us the ability to learn that our universe 
had a beginning and that it could not have made itself, meaning that it was created. 
May we  always be open to truth, whether it comes from science or philosophy, but 
most of all because it comes from you. Amen.
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Segment 2 Additional Activities

1.   Classroom Activity—Big Bang Balloons

A. Distribute as many balloons and permanent markers as you can to the 
class and have them place dots on the balloons as was done in the video. 

B. Have them blow up the balloons slowly, explaining that, just like the 
dots on the balloon, the Big Bang Theory tells us that space itself 
stretches out, taking matter with it. 

C. Once the balloons are filled up, have them hold the air in, and discuss 
the significance of the discovery that the universe is expanding. 

D. Have them deflate the balloons as slowly as they can, to simulate going 
back in time to the Big Bang. Lead them to realize that, just as there is a 
limit to how long it can take to let the air out, science recognizes that there 
is a beginning of the universe (about 13.7 billion years ago).

E. Remind them of the philosophical concepts discussed in the video:

(1) Before the beginning of the universe, there was no matter, no time, 
no space, in fact, no universe. It didn’t exist. It was truly nothing.

(2) That implies that something outside of it had to create 
it because when the universe was nothing, it could not have 
moved itself from nothing to something.

2. Handout 2b — “What Caused Aristotle to Consider an Uncaused Cause?” This 
assignment can be used in-class following the Segment 2 lesson if there is time, 
or for homework if desired. Prepare the students by reviewing the concepts on 
the handout for comprehension. Allow them sufficient time to write and share 
their thoughts, but keep the sharing in the context of the video.

3. Handout 2c — “Vilenkin’s Response to Hawking: The Worst Birthday Present 
Ever.” This assignment is designed to lead prompt student reflection on the 
value of information from different sources.

A. If Vilenkin’s assertions are true, how does this affect the debate 
between agnosticism and theism in physics? It would favor theism over 
agnosticism for scientific reasons. Vilenkin is not only asserting that it is 
probable the universe had a beginning, but that he has proven it had a 
beginning. The interesting thing about this proof is that it functions 
independently of the physics of any particular universe or multiverse. As 
we saw earlier, science must always remain open to new discoveries. 
However, if a proof functions independently of the physics of any 



particular universe or multiverse, then it would seem to function properly 
independently of any new discoveries. This would make Vilenkin’s proof 
a very strong one in the scientific world, and it so happens that what it 
proves is a beginning of any inflationary universe and/or multiverse. 
Since an absolute beginning must mean that the condition of the universe 
or multiverse before that beginning was nothingness, and since something 
else (a transcendent Creator) would have to move the universe or 
multiverse from nothingness to something, Vilenkin’s proof seems to shift 
the preponderance of evidence toward theism. 

B. If you were Vilenkin, how would you have handled this situation or 
one similar to it, where you strongly believe important information had 
been omitted, perhaps deliberately? Would you have gone to the 
birthday party to correct the omissions? Obviously, there is no correct 
answer to this question. It is designed to induce reflection on the part of the 
students about proper scientific research and protocol, as well as reflection about 
what to do when you believe that the whole “truth” is not being presented. 

C. Is it enough to have accurate facts if you do not have all the facts when 
trying to discern the truth about the universe or God? Accurate facts are 
not enough. We strive to get both accuracy and completeness in our scientific 
theories. That is why we must always provide the caveat that science remain open 
to new discoveries. An exception to this may have to be made for Vilenkin’s proof 
of a beginning of all inflationary universes and multiverses, because it seems that 
the proof functions properly independently of the physics of any particular 
universe or multiverse — so long as the rate of expansion is greater than zero. 
Perhaps Vilenkin’s proof can be shown to be “all the facts” about the conditions 
necessary for a beginning. If so, then he has truly presented both accurate and 
complete information. It should also be noted that if some physicists neglect or fail
to present Vilenkin’s proof (whether culpably or not) then their case would not be 
the whole truth. It may have accurate facts, but it does not have all the facts.

D. Would you give equal credibility to a scientist who omits evidence vs. 
the one who does not – if they are equally competent? One must accord 
more credibility to a scientist who presents all the facts than to one who omits 
vital facts. This is the standard to which research is held not just in science, but in
all fields — philosophy, psychology, sociology, economics, law, history, and even 
theology. We expect one another to present all the evidence so that all intelligent 
inquirers can subject the evidence to good methodology, logic, and the rules of evidence. 

4. Enrichment Activity—Understanding the BVG Theorem: Students interested in
learning about the BVG Theorem can go to: 

www.youtube.com/watch?v=ub6vKrRWGYA

In this video, Dr. William Lane Craig and Fr. Robert J. Spitzer, S.J. explain the theorem 
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and its implications. Have students then describe the significance of this quote from 
Dr. Alexander Vilenkin: 

It is said that an argument is what convinces reasonable men and a proof is what it 
takes to convince even an unreasonable man. With the proof now in place, 
cosmologists can no longer hide behind the possibility of a past-eternal universe… 
There is no escape, they have to face the problem of a cosmic beginning.
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Handout 2a—Video Review and Discussion

Is There Any Evidence for

a Creator in the Universe? 
Opening Prayer

Father, you give us the ability to learn about the world that you created.
Through our senses we can experience the things you have made. Through our
minds we can think about how these things came to be and why they exist.
May we be willing to take a closer look at what you have made and yearn to
know more about your creation, and through them, know you. Amen.

Opening Reflection and Sharing 

What do you think: Is there any evidence for a Creator in the universe? Do
you think God’s existence can be proven, or at least substantiated, by  science?

Review Questions

1. What does Tyler say science can do to any proof for God’s 
existence that is developed from philosophy, and what 
evidence does he use to support his claim? 

2. What does it mean that “before the universe existed, it 
was nothing?” 

3. What can we learn from philosophy about what is 
required for things to exist? 

4. Even though his Theory of Relativity had predicted that 
the universe was expanding, why didn’t Einstein want to 
believe it?

5. What were the contributions of: a) Fr. Georges Lemaitre, 
and b) Edwin Hubble, in convincing Albert Einstein that the
universe was expanding and had a beginning?     

Name: Date: Period:
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6. What is some of the other evidence for the Big Bang that science has discovered? 

7. Even though most physicists believe that the universe started with the Big Bang, 
why don’t all of them? 

8. What do these other physicists think are better explanations for the existence of 
our universe, and what evidence do they use to support this? 

9. How do the beliefs of these scientists in speculative theories about the origin of 
the universe compare to Einstein’s belief in the steady state theory? 

10. What is the BVG Theorem, and what does it suggest about these speculative 
theories of the universe? 

11. What is the significance of Dr. Vilenkin’s statement, “Inflation without a 
beginning is impossible?” 

Class Discussion Questions

1. What do you think of the claim that philosophy can prove there must be an 
eternally-existing being outside of the universe? Why?

2. Why do you think some scientists reject the evidence for the Big Bang, but accept 
the speculative competing theories?

3. What is the real significance of the BVG Theorem to science and faith?

4. Have you ever been biased as some modern physicists are, not accepting 
evidence that is verifiable while holding onto beliefs that are not? What did it 
take (or would it take) for you to finally accept the evidence in the way Einstein 
did?

Closing Prayer

Dear God, through science, you have given us the ability to learn that our universe had a be-
ginning and that it could not have made itself, meaning that it was created. May we  always
be open to truth, whether it comes from science or philosophy, but most of all because it
comes from you. Amen.



Handout 2b

What Caused Aristotle to

Consider an Uncaused Cause?

Directions: Read the following,
and complete the activity below. 

Think about this: Aristotle
(382-322 B.C.) argued that
everything that begins to exist
must have a cause and that, ul-
timately, there must be a first,
or uncaused, cause. Aristotle
reasoned that this first cause
was the Creator of the uni-
verse. How did he do this? He
considered what would hap-
pen if you did not have a first
cause (which would have to be
uncaused). What would be the
case if you didn’t have a first
cause that would be uncaused?
You would have to have an endless regression of causes, one caus-
ing the next, causing the next, causing the next forever. 

But he showed that even with this infinite regression, none of them
could be real unless at least one of them had been uncaused. Why?
Because something can’t come from nothing. 

In a similar logical proof for God’s existence, Aristotle argues that
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An example: Imagine an infinite regression of causes going backwards forever.
Now notice that each one of these causes is actually nothing until it is caused by
something. No matter how far back you go, all the causes are nothing because all of
their causes are nothing without something real -- already existing -- to cause them.
So Aristotle concluded this “something real which already exists” must be some-
thing which does not need a cause in order to be real. This is what he called his “un-
caused cause” which he shows must be the first cause -- the Creator. 

1

1
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there must be an unmoved mover. Like a series of dominos that cause one another
to fall, there had to be something other than the dominos themselves causing them
to start falling, such as a gentle push on the first one.

Assignment: Think of an everyday example of either of these “proofs”—uncaused
cause or unmoved mover—and describe or illustrate it below. Be ready to share it
with the class.



Students may wonder why some physicists such as Stephen Hawking
or Richard Dawkins do not talk about the evidence for creation from
space-time geometry proofs and entropy. Haven’t these scientists heard
of this evidence? It is virtually unthinkable that they have not heard
about these well-known proofs. So what could be the explanation for
omitting this evidence entirely? It seems that these supposed fair-
minded intellectuals have intentionally omitted (or hidden) important
evidence which conflicts with their position. Students must ask them-
selves two questions:  

1. How rigorous and objective could the opinions of 
Hawking and Dawkins be if they have intentionally 
omitted virtually every piece of evidence that directly 
contradicts their opinion?  

2. Could such opinions be in any way considered correct?  

The answers should be self-evident.  

This problem of intentionally omitting critical evidence came to a head
in January 2012 at Stephen Hawking’s 70th birthday celebration titled,
“The State of the Universe.” In a prerecorded interview before the con-
ference, Hawking admitted:

A point of creation would be a place where science broke down. One 
would have to appeal to religion and the hand of God.

Clearly, Hawking knows the implication of a beginning of the universe
(or multiverse) addressed in Segments 1 & 2 of The Reason, and his
desire to avoid “religion and the hand of God,” may explain his omis-
sion of critical evidence.  

Apparently, these glaring omissions provoked the esteemed physicist
from Tufts University, Alexander Vilenkin, to call attention to the miss-
ing evidence. As Lisa Grossman from the New Scientist wrote, “It was
the worst birthday present ever.” 

Essentially, Vilenkin took the opportunity to present the evidence for
creation of the universe from both space-time geometry proofs and en-
tropy (which Hawking seems to have intentionally omitted).  

Handout 2c

Vilenkin’s Response to Hawking:

The Worst Birthday Present Ever
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The following excerpts from Grossman’s article   closely parallel the evidence presented
in this segment:

1. Vilenkin on Space-time Geometry Proofs (BVG Theorem):

“In 2003, a team including Vilenkin and Guth considered what eternal 
inflation [a multiverse with many bubble universes] would mean for the 
Hubble constant... They found that the equations didn't work. ‘You can't
construct a space-time with this property,’ says Vilenkin. It turns out that 
the constant has a lower limit that prevents inflation in both time 
directions.  It can’t possibly be eternal in the past. There must be some 
kind of boundary.”

2. Entropy and Cyclic Universes

Recall that the cyclic or bouncing universe is hypothesized to expand and 
contract indefinitely, but the law of entropy militates against this. As 
Grossman and Vilenkin note, “[The law of entropy holds that] disorder 
increases with time. So following each cycle, the universe must get more 
and more disordered. But if there has already been an infinite number of 
cycles, the universe we inhabit now should be in a state of maximum 
disorder… (such a universe would be dead), nothing like the one we see
around us. One way around that is to propose that the universe just gets 
bigger with every cycle. Then the amount of disorder per volume doesn't 
increase, so needn't reach the maximum. But Vilenkin found that this 
scenario falls prey to the same mathematical argument as eternal inflation:
if your universe keeps getting bigger, it must have started somewhere.”

3. An Eternally Static Universe

Vilenkin also disproves the possibility of an eternally static universe (prior 
to the Big Bang) in a proof also described in the New Scientist article.  

4. Vilenkin’s Final Conclusion: 

“All the evidence we have says that the universe had a beginning.”

Grossman, Lisa. “Why physicists can’t avoid a creation event.” New Scientist 11 Jan 2012, Issue 2847

Ibid.
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Assignment: Reflect on the following questions, either in small groups or individually.

1. If Vilenkin’s assertions are true, how does this affect the debate between 
agnosticism and theism in physics?

2. If you were Vilenkin, how would you have handled this situation or one similar 
to it, where you strongly believe important information had been omitted, 
perhaps deliberately? Would you have gone to the birthday party to correct the 
omissions?

3. Is it enough to have accurate facts if you do not have all the facts when trying to 
discern the truth about the universe or God?

4. Would you give equal credibility to a scientist who omits evidence vs. the one 
who does not – if they are equally competent? 

Name: Date: Period:
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Matching

Match the name of the scientist in Column A with their contribution in Column B.

Column A Column B
1. Albert Einstein a. Formulated the Big Bang Theory.
2. Alan Guth, Alexander Vilenkin b. Contributed to the BVG Theorem.

and Arvin Borde c. Developed the general theory 
3. Edwin Hubble of relativity and the super-
4. Fr. Georges Lemaitre structure of modern cosmology.

d. Found evidence that the universe
was expanding

Modified True or False

If the answer is true, mark true, but if it is false, mark false and re-write the sentence to
be a true statement.

Example:

A. The Reason is a video series that attempts to demonstrate that science and 
faith are incompatible.

Answer:

False A. The Reason is a video series that attempts to demonstrate that science and 
faith are incompatible. compatible.

1. Philosophy can demonstrate that there has to be an eternally-existing 
being that always existed or nothing else could exist. 

Name: Date: Period:

The Reason: Segment 2 Quiz

Is there any Evidence for

a Creator in the Universe?



2. While the evidence for the Big Bang is only speculative, there is much 
evidence for competing theories such as the bouncing universe or the 
multiverse. 

3. All scientists are always unbiased in evaluating scientific evidence. 

4. The BVG Theorem has only one condition for proving a universe would 
have a beginning, that it has an average rate of expansion greater than 
zero. 

5. The significance of the BVG Theorem is that any possible universe we 
can imagine would be an expanding universe and have to have a 
beginning.

6. This segment of The Reason concludes that Tyler was right—science can 
disprove any proof for the existence of God from philosophy. 
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Segment 2 Assessment Key

Distribute the Segment 2 Quiz.

PART ONE: MATCHING

Match the name of the scientist in Column A with their contribution in Column B.

Column A Column B

1. Albert Einstein (c) a. Formulated the Big Bang Theory.

2. Alan Guth, Alexander Vilenkin b. Contributed to the BVG Theorem.

and Arvin Borde (b) c. Developed the general theory 

3. Edwin Hubble (d) of relativity and the super-

4. Fr. Georges Lemaitre (a) structure of modern cosmology.

d. Found evidence that the universe

was expanding.

PART TWO: MODIFIED TRUE OR FALSE

If the answer is true, mark true, but if it is false, mark false and re-write the sentence to

be a true statement.

1. Philosophy can demonstrate that there has to be an eternally-existing 

being that always existed or nothing else could exist. True.

2. While the evidence for the Big Bang is only speculative, there is much 

evidence for competing theories such as the bouncing universe or the 

multiverse. False. There is observable evidence only for the Big Bang.

3. All scientists are always unbiased in evaluating scientific evidence. 

False. Some scientists ignore evidence that does not conform to their pre-existing 
beliefs.

4. The BVG Theorem has only one condition for proving a universe would

have a beginning, that it has an average rate of expansion greater than 

zero. True.

5. The significance of the BVG Theorem is that any possible universe we 

can imagine would be an expanding universe and have to have a 

beginning. True.

6. This segment of The Reason concludes that Tyler was right—science can 

disprove any proof for the existence of God from philosophy. False. Science 

cannot disprove anything that can be proved logically about God.



Meet the Scientists

Albert Einstein

Dr. Albert Einstein (b. 1879 in Germany, d.
1955) is perhaps the most well-known cosmol-
ogist and physicist of the 20th century. He is
considered the father of modern physics for
revolutionizing the field with his 1916 theory
of General Relativity. For this and other
achievements he received a Nobel Prize in
physics in 1921. Even though his theory pre-
dicted an expanding universe, Einstein added
a cosmological constant to it supporting his
belief in an eternal and, therefore, a non-ex-
panding, universe. When shown the incom-
patibility between the mathematics of his theory and its conclusions,
Einstein removed the cosmological constant, calling it the greatest blun-
der of his career. Einstein became a U.S. citizen in 1940, teaching
physics at the Institute for Advanced Study at Princeton until his death.

Georges Lemaitre

Fr. Georges Lemaitre (b. 1894 in Belgium, d.
1966) was a priest, astronomer, and professor
of physics at the Catholic University of Lou-
vain. In 1927, Fr. Lemaitre published an article
presenting what became known as Hubble’s
Law, showing that the universe is expanding.
Although calling the origin of the expansion
of the universe the primeval atom, he eventu-
ally became known as the Father of the Big
Bang Theory (The term Big Bang was sarcasti-
cally given later to Lemaitre’s theory by Sir
Fred Hoyle, but the name stuck.) Fr. Lemaitre
became the head of the Pontifical Academy of Sciences from 1960 until
his death.
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Meet the Scientists

Edwin Hubble

Dr. Edwin Hubble (b. 1889 in Missouri, d. 1953) earned his Ph.D. in as-
tronomy from the University of Chicago in 1917 and in 1917 began
working at the Mount Wilson Observatory near Pasadena, California.
Observations between 1922 and 1923 led to his discovery that the uni-
verse was much larger than the Milky Way Galaxy. In 1929, using obser-
vations of the red-shift of distant galaxies, Hubble formulated what is
known as Hubble’s Law describing the expansion rate of the universe.
This provided empirical confirmation of Einstein’s Theory of Relativity.
He remained on the staff of the Wilson Observatory until his death.

Arvin Borde

Dr. Arvin Borde earned his Ph.D. from the State University of New
York at Stony Brook in 1982. Currently, he is the Senior Professor in the
Department of Mathematics at Long Island University. He was recently
the KITP Scholar and a General Member of the Kavli Institute of Theo-
retical Physics at the University of California at Santa Barbara. In 2003,
Borde collaborated with Drs. Vilenkin and Guth on a study and report
titled Inflationary Spacetimes are Incomplete in Past Directions, published
in Physical Review Letters. This is the basis of the BVG Theorem.
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Meet the Scientists

Alexander Vilenkin

Dr. Alexander Vilenkin emigrated from the
former Soviet Union in 1976 after being black-
listed for not cooperating with the KGB. He
earned his Ph.D. in physics from Buffalo Uni-
versity and is the Director of the Institute of
Cosmology at Tufts University. Vilenkin col-
laborated on the BVG Theorem. In his 2006
book, Many Worlds in One, he wrote: 

It is said that an argument is what 
convinces reasonable men and a proof is 
what it takes to convince even an 
unreasonable man. With the proof now in 
place, cosmologists can no longer hide behind the possibility of a 
past-eternal universe. There is no escape: they have to face the 
problem of a cosmic beginning.

Alan Guth

Dr. Alan Guth (b. 1947 in New Jersey) earned
his Ph.D. in physics from MIT in 1972, where
he is currently a professor. He developed the
idea of cosmic inflation—the theorized rapid
expansion of the universe during the first mil-
liseconds of its existence—in 1979. He collabo-
rated on the BVG Theorem in 2003. Guth was
awarded the Cosmology Prize of the Peter
Gruber Foundation in 2004, and the Isaac
Newton Medal in Physics from England’s In-
stitute of Physics in 2009.

51




