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The Design of Theory 
Kellie Malone 

Oliver High School 
 
    The course I teach is Biology: A Human Approach.  The curriculum for the course is 
centered around the 6 unifying principles of life; Evolution, Homeostasis, Energy/Matter 
& Organization, Continuity, Development and Ecology.  Introducing the String Theory to 
the classroom would be best interwoven with the material covered at the beginning of the 
first semester when the objective to be met by the student is to understand what a 
Scientific Theory really is and the Scientific Method followed by scientists to test theories. 
 
    The first unifying principle covered is Evolution and this is a practical place at which 
to incorporate how everything began.  Biology is centered on the beginning of “Life” 
and how it changed over time, all of which is Theory. 
 
    In order to engage the students into thinking like scientists, define how ideas are 
developed and theories unfold.  In the textbook used for this curriculum, theory is defined 
as a well-tested hypothesis that organizes knowledge, fits existing data, explains how 
events or processes occur, and successfully predicts future observations.  
 
    In order to engage the students in this type of thinking begin with a simple question 
and the students will discuss and brainstorm for possible answers.  For example:  have the 
students observe a mechanical pencil.  The students will form hypotheses of how it 
works, what makes the lead move in and out of its container.  After brainstorming a 
unified theory, break open the pencil and reveal the answer.  This activity and objective 
meets Science and Technology Standard #6; all students develop and apply skills of 
observation, data collection, analysis, pattern recognition, prediction and scientific 
reasoning in designing and conducting an experiment. 
 
    In chapter one of the textbook the students look at the human animal and compare and 
contrast human characteristics with those of other organisms in our biosphere.  The 
students compare our brain, hands, intellect, the fact that we can create ideas, traditions, 
cultures, the way in which we learn and think, our long childhood and parenting 
behaviors, the characteristics that separate us form other organisms.  As I mentioned in 
my prospectus, the things that make us special and separate from other organisms in our 
world.  Next, the chapter covers Evolution, described as changes that take place over long 
periods of time.  Students understand that evolution produces many diverse organisms 
that are all united by these same 6 principles. 
 
    Chapter two continues to discuss the evidence for the Theory of Evolution. 
Students create a timeline of the major events that occurred in Earth’s geological history 
(deep time).   They are introduced to fossil evidence such as “Lucy”   a 3 million year old 
hominid found in Ethiopia in 1973.  Students will be able to understand how, according 
to Darwin’s Theory of Evolution, nature selects the best suited for a particular 
environment to succeed and reproduce therefore passing on the preferred characteristics. 
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    Students read and take notes on the essay Just a Theory in their class journal and write 
an explanation of the theory of evolution’s importance in modern biology.  This is the 
point at which I will introduce the unit that I will create for my Biology course.  The 
course is taught to a population of primarily tenth graders along with a small percentage 
of advanced ninth graders. 
 
    The class will discuss their own ideas about theory, ideas, and beliefs.  We will begin 
with the theories that they are already familiar with, the Atomic Theory, the Theory of 
Evolution, The Big Bang.  Then we will explore other theories with which they may not 
be acquainted.  The students will discuss and take notes on other theories that have been 
introduced but not necessarily in the text book.  These theories will, include The Big 
Bounce or “Spring Theory”,  “Branes” that slice through the higher dimensional world, 
Creation along with various other religious beliefs,  and finally String Theory. 
 
     The beginning of this unit will consist of the understanding of evolution itself.  The 
students will learn about the scientific community, the tasks and investigations that are 
coordinated by paleogeologists, evolutionary biologists, developmental biologists and 
physical anthropologists to shape the overwhelming evidence for the theory of evolution. 
The students will read, discuss and write the processes of evolution by means of Natural 
Selection. 
This method of study addresses Science & Technology Standard #1 and Communication 
Standards #2 & #3. 
 
Natural Selection was the central concept of Charles Darwin’s Theory of Evolution.  It 
investigates the origin of adaptation and the diversity among Earth’s living organisms.  
Covering this theory the students will take a look at the observations and experiments that 
experts accept as fact.  The main concept of this theory is that small, random, inheritable 
differences among individuals result in the different chances of survival and reproduction 
in a particular location.  Those less suited for the environment have fewer surviving 
offspring so the useless or incompatible variations tend to disappear and the useful traits 
tend to be gradually magnified throughout a population.  At a certain point these 
differences become irreversibly distinct so that the members can’t interbreed with the 
rest.  Darwin called this phenomenon “The Principle of Divergence”. (National 
Geographic 11/04 4-9). 
 
Darwin continued to believe in a distant, greater entity that had set the universe and its 
laws into motion, but not in a personal God who had chosen humanity as a special and 
favored species. 
 
    My past experience at teaching this concept reveals that the students can grasp the 
small variations and adaptations of species but they do have a hard time understanding 
large anatomical changes.  The information provided by physical anthropologists and 
examples like the evolution of the horse over millions of years, from Hyracotherium to 
Equis helps them to grasp the changes within a particular group of organisms, but 
animals becoming terrestrial when they were once aquatic and mammals living in the 
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oceans is just unimaginable to them.  I found some wonderful research  Rodhocetus 
balochistanensis, which was a sea creature, its legs like flippers, its nostrils shifted 
backwards on its snout halfway to the blowhole position on a modern whale done by 
Philip D. Gingerich, a paleontologist at the University of Michigan in the 1970’s.  
Working with colleagues in Egypt and Pakistan he also discovered Pakicetus, a terrestrial 
mammal dating from 50 million years ago whose ear bones reflect its membership in 
whale lineage but whose skull looks almost doglike.  One of Gingerich’s students found a 
slightly more recent form with webbed feet, legs suitable for either walking or 
swimming, and a long toothy snout called Ambulocetus nantans, or the walking-and-
swimming whale. (National Geographic 11/04 31).  Gingerich leaned toward believing 
that whales had descended from a group of carnivorous Eocene mammals known as 
Mesonychids with teeth to tear flesh and bone, but as technology developed as it 
continues to, molecular biologists were able to look at the DNA due to the tremendous 
accomplishments of the Human Genome Project in the late 1990’s, and realized that there 
was no match to those carnivorous mammals.  The DNA hybridization and other tests 
suggested that whales had descended from Artiodactyls, even toed herbivores like 
antelopes and hippos.  To further support this theory, in 2000 an anklebone from a four 
legged whale dating back 47 million years closely resembled the homologous anklebone 
in Artiodactyl.  Gingerich realized how closely related whales were to antelopes.  This 
research fits very well into the present curriculum for the students will cover The Human 
Genome Project in Chapter 11 of their textbook during the third grading period. 
 
    Phil Gingerich is a reverent empiricist.  He grew up in a conservative church in the 
Midwest and was not taught anything about evolution.  The subject was clearly 
overlooked.  Although he is a scientist and does recognize the evidence of ancestral 
connections between many species, but as far as the search for some missing link, one 
common ancestor or even the beginning of the universe itself, he sees these beginnings to 
be theory.  He recognizes the Big Bang Theory up to The Superstring Theory as theory 
that needs to provide more evidence to satisfy him. 
     
    This is where I will initiate the theories scientists have devoted years of research 
toward finding the answer as to how the universe began. 
 
    In this country 64% of the public say they attend weekend worship services at least 
once a month.  According to a Gallup poll drawn from more than a thousand telephone 
interviews conducted in February 2001, no less than 45% of responding U.S. adults 
agreed that “God created humans pretty much in our present form.  Only 37% of the 
polled Americans were satisfied with allowing room for both God and Darwin, that is a 
divine initiative to get things started using evolution as the creative means.  Even fewer 
Americans, 12% believed humans evolved purely from the primitive cell without the 
involvement of a God.   
 

These statistics haven’t changed in 23 years. Gallop polls taken in 1982, 1993 and 
1997 posed the very same results.  The view of the Creationist has never been supported 
by fewer than 44%.  This information leads us into another discussion.  Are polls and 
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surveys scientific?   Is science to be based on a popularity contest?  Is this the 
information used to provide funding for research in specific areas of science?  
 
    The school at which I teach contains a large population of Christians, the largest 
percent being Baptist.  A large majority of my students also participate in Sunday school, 
church youth group activities (particularly basketball) and go to service regularly.   The 
subject of God comes up every time the concept of evolution is introduced. 
 
    A colleague of mine asked her students to write a short essay on their view of how the 
universe was formed.  An overwhelming majority of students believe that God created 
Adam and Eve, they had children, their children had children, and so the universe was 
formed.  “Simple huh?”  This assignment looks to be an interesting way to introduce the 
students to the complex theory that is new and on the horizon for both skepticism and 
research. 
 
    This unit will begin with the theory that dominated the public school textbooks, The 
Big Bang.  The students will review that according to the Big Bang Theory the universe 
was created sometime between 10 and 20 billion years ago from a cosmic explosion that 
hurled matter in all directions.  In 1927, a Belgian priest, George Lemaitre, was the first 
to propose this idea that the universe began with this explosion of particles (atoms).  
Years later, Edwin Hubble found experimental evidence to help justify this theory.  He 
found that distant galaxies in every direction are going away from us.  Students are 
reminded that experimental evidence is the scientific means to confirm or reject a theory.  
The strongest confirmation of this theory was received in 1964 by Arno Penzias and 
Robert Wilson when they discovered Background Radiation (the glow left over from the 
Big Bang itself).  If we were to wind a cosmic film of the expansion of the universe 
backwards toward the Big Bang, we would get back to a single particle that has no size. 
 
   Another possibility for the birth of the universe is what you might call the Big Bounce, 
the idea that, previous to the Big Bang, there might have been a universe that was bigger, 
then got smaller, and then went through a “fiery intermediate stage” out of which came 
another expanding universe. 
 
    Then there are these things called “Branes” or dimensions.  We see our world in three 
dimensions.  This theory predicts that there was another “Brane “or dimension that was 
somewhere else in the universe and it crashed into our Brane dumping a lot of energy into 
it and because of this event the Big Bang occurred. 
 
    Students will bring into the discussion ideas of their own.  It’s been my experience in 
past lessons that students can be very passionate about their beliefs and traditions that 
they have grown up with.  Students often use the term “proof” or lack of, to disregard 
these theories or at least make equal their beliefs.  I agree with Amanda Peet, a physicist 
interviewed by NOVA, on her viewpoint on String Theory when she stated, “You can 
never prove that a theory in nature is correct.  All you can prove is that it’s the best theory 
you have.”   
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    I don’t like to contradict the beliefs and values of my students.  It tends to turn them 
off from the subject matter.  In the past I have used the “baking a cake” analogy.  
Although we have evidence that the organisms on earth adapted and evolved over time, 
life could not have evolved if the circumstances were not absolutely perfect.   If the 
atmosphere didn’t contain exactly 21% oxygen along with other critical specific 
occurrences, life would have not evolved.  Any more oxygen would cause outrageous 
fires on this planet, any less we would not be able to breathe and plants would not be able 
to transpire.   If you bake a cake and don’t have the ingredients measured properly or you 
don’t bake it at a specific temperature for a specific amount of time, it won’t be a cake.  
Even though the ingredients are there, someone had to put it together properly.  This is 
the fundamental behind another theory called Intelligent Design.   While researching 
these different theories, I came upon another analogy that I think explains this 
phenomena even better. 
 
    This story comes from The London Observer.  A family of mice lived in a grand piano.  
They enjoyed listening to the music that came from the great player whom they never 
saw, but whom they believed in.  One day one of the little mice got especially brave.  He 
climbed deep into the bowels of the piano.  He made an astonishing discovery.  The 
music didn’t come from a great player; but rather, the music came from wires that 
reverberated back and forth.  The mouse returned to his family tremendously excited.  He 
informed his family that there was no great player who made the piano music, but it was 
the wires.  The family of mice abandoned the belief in a great piano player.  Instead they 
had a totally mechanical view.   The next day another one of the mice got especially 
brave.  She climbed even further up into the bowels of the piano.  To her amazement she 
found that indeed the music didn’t come from the vibrating wires, but instead from little 
hammers that struck the wires.  It was the hammers that made the music.  The family of 
mice did not believe that there was a player playing the piano.  Instead they believed that 
their mechanistic understanding of the universe explained all reality.  But the fact is that 
there was a piano player touching the keys causing the mechanisms inside the piano to 
produce the music. 
 
    Students in this community seem most comfortable studying the creation of this 
universe when it fits with what they have been taught by those they respect, their family.  
So just because we understand how things work does not mean that there is not an 
intelligent mind behind the process which seems to provoke their interest rather that 
challenge their beliefs.   
 
    This theory is also being looked at by a few states here in the U.S. including our 
neighbor, Ohio.  On January 3, 2002, Science Excellence for all Ohioans (SEAO) and the 
Intelligent Design network, Inc. posted a web site that solicited comments on proposed 
modifications to the Tenth Grade Life Science Section of a published draft of Ohio 
Science Academic Content Standards.  The poll collected 309 usable comments.  
Comments that were duplicative or incomplete were discarded.  Of the 309 responses, 
243 (79%) specifically “Agreed with the modifications and 66 (21%) “Disagreed”.  
Among those that disagreed were 28 (9%) who provided comments that “where did we 
come from” which necessarily raise deep philosophical and religious issues, (as does the 
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beginning of the).  It is important that the state not become an exponent of one view over 
the other.  Here lies support for integrating Intelligent Design into the curriculum. 
 
    Teaching origins science also involves critical legal issues.  All eight lawyers 
responding, including 2 professors of law, agreed with the modifications.  None were 
opposed. 
 
**A persistent complaint against design theory and objective origins science is that no 
“real scientist” or professor agrees with it (so it seems, due to the reaction 
to my prospectus by the instructor of this seminar series, (although I did have one 
supporter in the class). The biggest argument against Intelligent Design is that there is no 
experiment we can do to support or disprove its hypothesis. To underscore its 
inadequacy,  at the conclusion of this paper I will provide a list of those that hold doctoral 
degrees and well-credentialed respondents that favor the inclusion of Intelligent Design 
as part  of the science curriculum.   The Discovery Institute web site reflects that a list of 
100 highly credentialed scientist who recently signed the following statement: “I am 
skeptical of claims for the ability of random mutation and natural selection to account for 
the complexity of life.  Careful examination of the evidence for Darwinian theory should 
be encouraged.”  The NOVA program that was based on the book The Elegant Universe, 
itself had its own skeptic.  Sheldon Lee Glashow sees string to be philosophy not 
scientific theory which is the argument often held by physicists against the Intelligent 
Design Theory.  Neither at this time can be tested.  Physicists do have ideas which they 
"hope" to be able to perform sometime in the future when technology has the time to 
catch up.  But for now String theory is "Safe".  It can neither be proven true or false.  
Until we can develop a communication system to communicate with these other worlds 
or parallel universes, possibly using waves of gravity,  there still exists no possibility 
today and no real conclusion can be drawn at this time.  
 
    Students will often need to be reminded that we are looking at these theories and ideas 
through the eyes of a scientist.  In this case a Cosmologist.  Today, from the point of view 
of cosmology, there are 2 distinct theories favored that describe the birth of the universe.  
One being the Big Bang which we have already discussed, and a somewhat new approach 
to the Big Bang, the String Theory. 
 
    The clearest and simplest explanation of string that I have found to describe to my 
students is that we used to think of the beginning as a tiny point particle of which 
everything was compressed down to and the temperature would have been infinitely hot.   
The trouble with “infinity” is that it is very hard to calculate.  String theory tells us that 
the universe started in a less singular way.  Instead of a point particle at the beginning 
physicists now imagine this energy in the form more like a string.  They think that 
everything in the universe is made of these tiny vibrating strands of energy called strings.  
One characteristic of strings is that each one vibrates in a unique way, representing the 
mass, charge and spin of known elementary particles.   
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String Theory Unit 
   
  Lessons in the Biology curriculum are broken down into specific categories;  Engaging 
the student,  Exploring the history of the idea, Explaining its characteristics, relevance, 
and fundamentals of the theory or idea, Elaborate by giving opinions, data collected, 
brainstorming and class discussion and finally Evaluate, usually a quiz or exam is given 
at the end of each unit. 
   
    In order to engage the students in this unit the following activity will cover the first 
objective:  The students will learn about a new theoretical fundamental unit—a 
string—and explore how its vibrational pattern indicates the particle it is.  Please 
refer to the Activity attached; “A new Building Block”.  This activity Science and 
Technology Standard #1 is met. 
 
    This activity will be followed up by exploring the history of the string theory: 
The students will be able to describe the String theory in a nut shell.  Refer to the 
class notes attached; “The String Theory”.  This lesson covers Communication standards 
#2 & 4.  (This lecture and discussion may take 2 days.) 
 
    The Dimensions that are mentioned in the previous lecture is a difficult concept for 
students to follow.  The activity “Deducting Dimensions” will satisfy both the 
Explanation task in the unit and help to facilitate understanding. The objective: Students 
visualize a universe with fewer that 3 dimensions and to consider how more than 3 
spiral dimensions could possibly exist in the universe.  This activity satisfies Science 
and Technology Standard #5. 
 
    Elaborating on this subject, the students will look at how science and evolution is 
taught in parochial schools.  Students will be able to discuss what they have been taught 
at home or at their place of worship.  Again we will revisit the question; “What is a 
theory?”  all students will participate in a classroom discussion that encompasses Science 
& Technology Standards #1, 4 &7 and also Communication Standards #5, 6 &9. 
 
    Students will be Evaluated on a multiple choice exam attached where The students 
demonstrate Knowledge and understanding.  Science and Technology #2.   
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LESSON PLANS 
 

NAME: K. Malone                                COURSE: Biology                          WEEK OF: ?/??/?? - ?/??/?? 
 

 
MONDAY  

 
TUESDAY  

 
WEDNESDAY  

 
THURSDAY  

 
FRIDAY  

 
INSTRUCTIONAL 
MATERIALS/RESOURCES: 
 
Mechanical Pencil 
Journals 
Text pgs. 118 - 120 

 
INSTRUCTIONAL  
MATERIALS/RESOURCES: 
 
“A New Building Block”  activity page 
15 ft. rope measuring tape 
stop watch 
calculators  
Journals 

 
INSTRUCTIONAL 
MATERIALS/RESOURSES: 
 
Overhead 
journals 

 
INSRUCTIONAL 
MATERIALS/RESOURCES: 
Overhead 
journals 

 
INSTRUCTIONAL 
MATEIALS/RESOURCES: 
 
copy of the book; Flatlands: 
A romance of Many Dimensions 
Deducting Dimensions  activity sheet 
journals 

 
 
INSTRUCTIONAL OBJECTIVE: 
 
Engage: 
 
Students learn how to think like a 
scientist and develop a theory. 
 
Science & Technology #1 
Communication standard #3 

 
INSTRUCTIONAL OBJECTIVE: 
 
Explore: 
 
Students are introduced to the 
fundamentals of String theory and 
explore how its vibrational pattern 
indicates the particle it is. 
 
Science and Technology #1 

 
INSTRUCTIONAL OBJECTIVE: 
 
Explain: 
 
Students will understand the basic 
history and concepts of the String 
Theory. 
 
Communication Standards #2 & 4 

 
INSTRUCTIONAL OBJECTIVE: 
 
Explain: 
 
Students will understand the basic 
history and concepts of the String 
Theory. 
 
Communication Standards #2 & 4  

 
INSTRUCTIONAL OBJECTIVE: 
 
Explain: 
 
Students visualize a universe with 
fewer than 3 dimensions and to consider 
how more than 3 spiral dimensions could 
possibly exist in the universe. 
 
Science & Technology #5   

 
METHODS OF INSTRUCTION: 
 
Students will discuss and brainstorm 
theories about how a mechanical pencil 
works. 
They will discuss how to test their 
theory and come to a conclusion. 
 
The students will the read the essay: 
Just a theory on pages 118 – 120 of the 
text and take notes on the class 
discussion that follows. 
 
Teachers notes attached 

 
METHODS OF INSTRUCTION: 
 
Students will follow the procedures on 
the activity page and create a Rope 
Resonance Chart in their journals on 
which they will record their data.  The 
class will share and discuss their results.  

 
METHODS OF INSTRUCTION: 
 
Students will take notes from the lecture 
and participate in a discussion on the 
history and fundamentals of this theory. 
 
Teachers notes attached 
(this activity may take 2 days) 

 
METHODS OF INSTRUCTION; 
 
 
Students will take notes from the 
lecture and participate in a discussion 
on the history and fundamentals of this 
theory. 
 
Teachers notes attached 
(this activity may take 2 days) 

 
METHODS  OF INSTRUCTION: 
 
Students will work in cooperative learning 
groups and follow the procedure on the 
Deducting Dimension activity sheet.  
They will answer the questions in their 
journals.  The class will exchange and 
compare answers between groups. 
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LESSON PLANS 
 

NAME: K. Malone                                COURSE: Biology                          WEEK OF: ?/??/?? - ?/??/?? 
 

 
MONDAY  

 
TUESDAY  

 
WEDNESDAY  

 
THURSDAY  

 
FRIDAY  

 
INSTRUCTIONAL 
MATERIALS/RESOURCES: 
 
Journals 
rulers 

 
INSTRUCTIONAL  
MATERIALS/RESOURCES: 
 
TV/DVD Payer 
The Elegant Universe (DVD) 
Video Observation Sheet 

 
INSTRUCTIONAL 
MATERIALS/RESOURSES: 
 
Continue video 

 
INSRUCTIONAL 
MATERIALS/RESOURCES: 
Complete video 

 
INSTRUCTIONAL 
MATEIALS/RESOURCES: 
 
Scantrons 
String exam 
pencils 

 
 
INSTRUCTIONAL OBJECTIVE: 
Elaborate; 
 
Students will discuss how cultural and 
religious differences influence what 
people believe.  Is this considered 
Theory? 
 
Science and technology #1, 4 & 7 
Communication Standards #5, 6&9 

 
INSTRUCTIONAL OBJECTIVE: 
 
Elaborate: 
Students will review the concepts of 
String theory and view the models 
scientist have proposed as they watch the 
video narrated by Brian Green. 
 
Science and Technology #1 & 5 

 
INSTRUCTIONAL OBJECTIVE: 
 
 

 
INSTRUCTIONAL OBJECTIVE: 
 
  

 
INSTRUCTIONAL OBJECTIVE: 
 
 Evaluate: 
 
Students demonstrate Knowledge. 
 
Science & Technology #2 

 
METHODS OF INSTRUCTION: 
 
Students will discuss the beliefs and 
ideas they grew up with along with 
comparing other religious stories, 
legends and folklore about the beginning 
of the universe. 
 
Extra credit:  Students may research 
and bring in to share any folklore or 
legends concerning the beginning of 
the universe. 

 
METHODS OF INSTRUCTION: 
 
Students will complete a modified 
summary sheet during the video 
including the main idea of the movie, 
alist of concepts they already knew prior 
to watching the video, and a list of 
interesting facts they learned while 
watching the video.  This exercise may 
be placed in the science portfolio. 

 
METHODS OF INSTRUCTION: 
 
 

 
METHODS OF INSTRUCTION; 
 
 
Students turn in video observation 
sheet for  evaluation. 

 
METHODS  OF INSTRUCTION: 
 
Students will complete a multiple choice 
exam to be evaluated on their 
understanding of the unit material. 
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Just A Theory? 
 
When we say we have a Theory, usually it means that we have an 
idea about how to explain something. 
 
A “Theory”  is a clever idea and we may not have enough 
evidence and others may disagree. 
 
Scientists use this term in a different way………. 
 
Scientific Theory: 
 
These are explanations that are extremely well accepted by the 
scientific community because a variety of strong evidence supports 
them. 
 
Examples of Scientific Theories: 
 

1. Atomic Theory 
2. Cell Theory 
3. Theory of Evolution 
4. 
5.      (students brainstorm) 
6. 

 
We have discussed the beginning of life, now let’s talk about the 
creation of the Universe. 
 
Write a 5 sentence summary to explain your theory of how the 
universe began: 

 
(Discuss the students various ideas and discuss if they can be 
considered Scientific Theories, why and why not.) 

 



 81

 
 
 
 
 
 



 82

 
 
 
 
 
 
 



 83

 
 
 
 
 
 
 
 



 84

 
 
 
 
 
 
 



 85

 
 
 
 
 
 
 
 
 
 



 86

 
 
 
 
 
 
 



 87

Exploring the Unknown in the 21st Century 
 

 
 
There are 20 fundamental characteristics in nature.  If these characteristics were changed 
or different in any way our universe would not be as we know it. 
 
In 1985 the Sting Theory became popular among physicist in the quest to find the 
beginning of the universe and the Theory of Everything.  But it lost steam after 5 
versions of the theory were developed and physicist abandoned the theory. 
 
In 1995 however, a scientist named Ed Witten came up with a new perspective of looking 
at these 5 versions and found they were just 5 different ways of looking at the same thing  
so he united these 5 versions into one;  The M-Theory.   
 
Scientists have developed theories of how things began for centuries.  Einstein developed 
the Theory of Relativity explaining how gravity worked.  Newton developed Quantum 
Mechanics.  These two theories tend to contradict each other so that is what motivated 
physicists to search for a theory that explains everything. 
 
Taking a look at our universe through the eyes of a String physicist.  Scientist are 
taking what we already know and have proven and striving to go beyond. 
 
The speed limit of the Universe is Light, which is identified with the letter c. 
 
The basic concepts of String Theory: 
 
  1.  11 dimensions (Parallel Universes) 
  2.   Rather than point partials, elements are made of strings 
 
                                   Atom 
 
 
 
  Protons - Neutrons - Electrons 
     
 
 
                                   Quarks 
 
 
 
                                    Strings 
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M - Theories extra Dimensions 
 

11 Dimensions 
 

The 4 dimensions that we see 
1.  left - right 
2.  up - down 
3.  back forth 

4.  Time 
 

Movies are 2 dimensional; there is no back - forth. 
 

Dimensions are degrees of freedom. 
The more dimensions, the more you can do. 

 
M-Theory Physicists believe there are more dimensions than we can see.  They think 
there may be Parallel dimensions.   
 
Example:  Picture your life inside a loaf of bread.  Our universe is one slice of bread and 
we have neighbors inside the other slices.   They may only be millimeters away but our 
atoms can not leave the slice of bread we are on and neither can those on another slice.  
Our atoms never collide so we are unaware of each other.  These slices of the loaf of 
bread physicists call membranes or "Branes". 
 

The structure of strings 
 

Strings can either be open ended or closed like a rubber band. 
These strings vibrate like those on a cello.  Depending on where you place your fingers, 

you get a variety of sounds from different vibrations.  Strings vibrate in various ways 
also.  All the different vibrations are what give characteristics to all the partials of nature. 

 
Stings are smaller than Protons, Neutrons, and electrons.  If you look at a proton as being 

the size of our universe, a string would only be as big as a tree on our planet. 
 
 
 
 
 
 
 
 

Strings view of the Big Bang 
 

How does string explain the beginning of the universe? 
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String theory states that the Big Bang was not the beginning of everything but just the 
beginning of our universe. 

 
Those parallel universes, or "Branes" drifted toward each other and collided and BANG 

our universe was created. 
 

String theory doesn't see this as a special event, but rather an event that happens over and 
over again. 

 
Would you consider String to be a scientific theory? 

 
How will scientist test this theory? 

 
Today research is continuing at a laboratory called Fermilab. 

They are in search of a partial called a Spartical.  If the String theory is correct these 
subatomic units should exist.  Scientists estimate that it will be 10 - 20 years before we 
have the technology to create an "Atom Smasher" that can look for these sparticals. 

 
No Sparticals = the conclusion will prove String Wrong 

And the conquest for the complete story will continue.  
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