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 I.1 What is science?What is science? Have you ever wondered what science really is and what it is that scientists really do? I am sure you have seen the scientist in the white lab coat working furiously with colored test tubes looking for new discoveries. But is that all there is to science?
 Ask yourself “what is science?” Then ask your mom or dad and your teacher to give you a definition of science. What did they say? Did you get different answers? If you are having trouble really putting your finger on a definition of science, don’t feel bad. The term “science” is hard to define because science involves many different aspects of learning. It involves making observations about nature and designing experiments. It also involves making conclusions and trying to better understand the world we live in.
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Philosophy Level I Introduction 3
 One way to define science is: Science is a systematic way to study the world in which we live.
 What does this mean? What is a “systematic way?” Simply put, scientists use systematic, or particular methods, such as observation and experimentation, to gain a better understanding of the world around us. Scientists collect information or data, then they use this data to make conclusions and predictions about how the world works. In today’s modern world scientists also use instrumentation to help them make observations that they can’t observe with their senses alone.
 There are many ways to define science, but all definitions of science include several systematic steps for the process of scientific inquiry. These include making scientific observations, proposing scientific questions, designing scientific experiments, collecting scientific information, making scientific interpretations, evaluating scientific assumptions, discussing scientific implications, and evaluating different points of view.
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 The word “science” is a relatively modern word. That is, you won’t find the word “science” in any written documents before about 1400 A.D. The word “science” comes to us from the Latin word scire which means “to know.” The word “scientist” was introduced in 1834 by a British scholar named William Whewell (1794-1866). Before this time people who studied science were called “natural philosophers.”
 Where does science come from? Today’s modern science is really a combination of three different ways ancient people investigated the world around them. Ancient people investigated the world around them first through ideas, then as observation, then as application. Hence, modern science is really a combination of science as ideas, science as discovery, and science as invention. Science as ideas we now call philosophy. Science as discovery we call a particular scientific discipline, such as chemistry, or biology. And science as invention, we call technology.
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 I.2 What is philosophy? When we talk about philosophy, we are really referring to the thoughts and ideas that began in Asia Minor around 600 B.C. The word “philosophy” comes from the Greek words philein, which means “to love” and soph, which means “wisdom.” So “philosophy” literally means the “love of wisdom.”
 The earliest philosophers clustered around the Mediterranean Sea most notably ancient Greece. However, activities that we would today associate with modern science were happening all over the world. Ancient peoples such as the Egyptians and South Americans were
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 observing the sky and making mathematical calculations. The Chinese were doing primitive forms of chemistry with mercury and sulfur, and the American Indians were testing plants for healing disease and sickness. Today, all of these activities or technologies we would associate with “science.”
 Before the 15th century, ideas about science (philosophy) and scientific inventions (technology) were largely separate. Philosophers didn’t much care for the crafts of inventors, and inventors didn’t much care for the lofty ideas of philosophers. These two aspects of modern science did not really overlap in ancient times. Also, science as discovery (such as chemistry) was largely performed by alchemists who didn’t overlap with either the philosophers or the inventors.
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Philosophy Level I Introduction 7
 However, after the 15th century, the philosophical ideas that started in Greece began to merge with the technological discoveries being made by people all over the world. The discoveries made by alchemists began to play a role in both invention and philosophy. For example, with the invention of the telescope, observations about the sky, planet and stars, that ancient peoples had been gathering for many years, were combined with both math and philosophy that came from Greece and the Middle East. This gave us our current understanding of the planets and solar system. From this time forward modern science exploded as new discoveries and inventions were put together with philosophical ideas. Science as ideas, science as discovery, and science as invention began to merge together giving us what we know today as modern science.
 I.3 Greek philosophersAs we mentioned earlier, scientific thinking got its start in Asia minor with the Greek philosophers. Thales of Miletus (625-545 B.C.) was the first Greek philosopher. After Thales of Miletus, there was Anaximander (611-547 B.C.) and Anaxemenes (550-475 B.C.) both from Miletus. Then there was Heraclitus of Ephesus (540-475 B.C.), Pythagoras of Samos (582-500 B.C.) Parmenides of Elea (480 B.C.) Empedocles of
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 Agracas (500-430 B.C.) Leucippus of Miletus (440 B.C.) and Democritus of Abdera (420 B.C.)! What a lot of long names to remember! However, all of these philosophers, in one way or another, had something to offer to science and we will learn more about them later.
 I.4 Socrates, Plato and AristotleHowever, the three Greek philosophers that had the biggest influence on science and philosophy were Socrates (477-399 B.C.) Plato (427-347 B.C.) and Aristotle (384-322 B.C.). Both Socrates and Plato came from Athens. Aristotle was from Stagira and was the student of Plato. Plato was the student of Socrates. Socrates did not like to study the natural world. He liked to think about human nature instead. Socrates didn’t think there was anything valuable to learn by looking at nature.
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 Plato, however, did like to look at nature and thought it was important. He began the first school dedicated to philosophy and natural philosophy. His school was called the Academy. It was located in Athens and survived for over 800 years. Plato’s most famous student was Aristotle. Aristotle studied at the Academy for almost 20 years before he was asked to tutor the son of King Philip II of Macedonia, Alexander. Alexander would go on to become Alexander the Great. Aristotle took the study of natural philosophy even further than his teacher Plato. His work, which included logic, physics, cosmology, anatomy, and even ethics, marked the beginning of a 2000 year history of Aristotelian thought that dominated much of the Western world.
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 What is most interesting about these philosophers was not that they got everything right. In fact, many of the ideas they had were simply wrong! However, what they contributed to science was their idea of taking a rational and objective approach to understanding how the world functioned. What we will soon discover is that science progresses through a series of disagreements about how things “are.” By using reason, logic and observation we can uncover many “facts” about how the world around us works, what it is made of, and even examine how it came into being.
 I.5 How science affects philosophyPhilosophers ask the “big” questions. Why is there something and not nothing at all? Since we are something where did we come from? What is the meaning of life? What is life? How is life defined? What is the nature of Knowledge? How can we know? How do we know that we know? and so on. Science as we have defined it here, is a systematic way of studying the world around us. Scientists collect scientific information and from that information they draw conclusions about the world we live in. As scientific information has been collected and understood, some of the questions philosophers debated in the past, have changed. We no longer debate about the existence of matter and how matter is composed of atoms. Science has been able to observe and understand some aspects of the nature of matter like atoms. But other questions, like how did the matter get here in the first place, are still being debated. So science can affect how we think about the world around us.
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Philosophy Level I Introduction 11
 I.6 How philosophy affects scienceBut what we think also affects how we do science. If Democritus (a philosopher) hadn’t thought that atoms existed, Dalton (a scientist) may not have looked for them. If Aristotle (a philosopher) hadn’t thought that the world might be ordered or that natural laws might exist in an ordered world, Newton (a scientist) may not have looked for them.
 So philosophy, or how we think about the world around us, can affect the science we do. As our thinking changes so do the experiments we may perform or the direction we may take in findiing new discoveries.
 I.7 Arguing philosophersWe have seen that philosophy got started in Asia Minor around 600 B.C. with Thales of Miletus, but have you ever wondered why? Why did the these people develop “philosophy” in the first place? There are several different reasons. One reason that philosophy took off in Greece is that the philosophers liked to argue about everything; especially politics! The Greek philosophers are famous for arguing! They mostly argued about law and justice but also about government. They used skills, like logic and reason, for their arguments. Eventually they started arguing about how nature worked. They used the skills of logic and reason for their arguments about nature and as a result started “scientific thinking.”
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 An argument is not just a fight. In fact, the word argue comes from the Latin word arguere which means “to make clear or prove.” So an argument is a discussion where each person tries to prove that they are right about something. You might argue with your brother over whose turn it is to have the front seat in your car. If you were a Greek philosopher you would use logic and reason to prove your brother that his reasons are flawed claiming the front seat for yourself!
 Many people, including scientists and philosophers, are uncomfortable with arguing. They see the world in one way and they insist that everyone see the world in the same way and often discourage argument and debate. But argument and debate are healthy for science and philosophy. Science, and ways of thinking about and interpreting science, need to be continually challenged since many new scientific discoveries come from challenging previous scientific conclusions. In this workbook you will learn about the differing philosophical ideas that shaped our current scientific thinking. You will also learn about the arguments that philosophers and scientists have had over the several thousands of years as we have been trying to understand the world around us.
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 I.8 Activity The Case of the Mysterious Change
 by David Megill
 Mortimer Moneybags is standing in his vault. He is having a worried conversation with Sherlock Holmes.
 MORTIMER MONEYBAGS: Please, you must help me. Surely you find this case of enough interest.
 SHERLOCK HOLMES: Indeed. How someone was able to get past your guards, bypass the combination and alarms to your safe, enter your vault, steal thousands of pounds of gold bars and replace them with the equivalent weight in lead does have a certain sort of appeal for a brilliant, if fictional, detective like myself. But as I indicated when you called, I’m just too busy at the present time with equally fascinating cases. Have you tried Nero Wolfe or Miss Marple?
 MORTIMER: But they are mere shadows of you, born in your inestimable wake.
 SHERLOCK (Very dry): You are so kind. Unfortunately for you, Watson overstaed how much flattery will persuade me to your ends.
 MORTIMER: Besides I tried them and they weren’t available. Mr Wollfe apparently never leaves his house, and Miss Marple apparently doesn’t like to travel either. I’ve tried everyone, Lord Peter Wimsey, Sam Spade, Hercule Poirot, Columbo, Indiana Jones, James Bond, even Batman. They all made some excuse for not coming. Come on, Sherlock, this isn’t my only vault, you know. I’ll pay you anything you want.
 SHERLOCK HOLMES: Indeed. Money has never been the fascination for me. I’m afraid the truth is we just don’t like you and being both fictional and prestigious gives us the freedom to be a bit picky in our choice of clientelle. I could loan you Watson, but he doesn’t like you either and his war wound in his leg (or was it his shoulder, I can never remember) will probably flare up if I ask.
 MORTIMER: But there must be someone! Someone who will do it just for the mystery. Someone who doesn’t care about the personality of the client. Anyone? I’m desperate.
 SHERLOCK: Well, it’s normally their sort of mystery, and they’re from different points in history, but I suspect whatever strange apparatus you used to bring me here, can quite easily bring real, historical figures to help. In fact, I’ll give you a list of names and you can choose.
 MORTIMER: Great detectives then? Used to solving big mysteries.
 SHERLOCK: Some might say the greatest, and the biggest. They are philosophers.
 MORTIMER: Philosophers? Are you sure they are up to the job?
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 SHERLOCK: Well, their success rate is not as impressive as mine. On the other hand, some of these gentlemen have made observations and deductions as great as any dreamed up for me. Some have solved msyteries far bigger than I’ve had the occasion to attempt. And they are used to hanging out with unsavory company. They probably won’t turn their nose up at this msytery on your account.
 MORTIMER: Ok, I’ll have Bunting start up the GAFA machine. Give me the list of names. And that is how our strange group of heroes are gathered inside a vault filled with lead
 Enter PARMENIDES: Early pre-socratic philosopher who believed that nothing in reality changed.
 Enter HERACLITUS THE OBSCURE: Early pre-socratic philosopher who seemed to believe that everything changed all the time, but wrote so unclearly, that it’s hard to tell precisely what he meant.
 Enter JOHN DALTON: Late 18th/Early 19th century english chemist and physicist who believed that atoms could not be changed, but could form different compounds by rearranging.
 Enter DR. JEKYL: Fictional alchemist of some renown.
 MORTIMER: Well gentlemen, you see the problem.
 PARMENIDES: You say these objects all had the appearance of Gold Bars and now they appear to be only lead.
 MORTIMER: No, they were gold bars now they are lead.
 PARMENIDES: Oh, but that’s impossible. things do not change like that. In fact things do not change at all. It is only the appearance, only what seems to be that changes. You must be mistaken that they are lead bars now. So you’re mystery is solved. You can rest easy; you’re gold is still as it always was.
 MORTIMER (rolling his eyes): You’ll forgive me if I get a second opinion.
 HERACLITUS: Well I think it may be that your gold bars are both here and not here, both gold and lead at the same time.
 MORTIMER: How can things be contradictory and be one thing and not one thing at once?
 HERACLITUS: They can’t be.
 MORTIMER: But you just said...
 HERACLITUS: And they can be. (smiling) all at once.
 MORTIMER: Are you being confusing on purpose.
 HERACLITUS: I am and I am not. The point is that nothing is static, as my friend, Parmenides here believes.
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 MORTIMER: He is your friend?
 HEARCLITUS: He is and he is not.
 MORTIMER: I’m getting a headache.
 HERACLITUS: All tings flow. When is the last time you steppd into your vault to find things as you expected them?
 MORTIMER: Just this morning. All was normal. Then this afternoon I came back again and it was as you see now.
 HERACLITUS: Well of course. Since all things flow this vault was like a river.
 CONTINUED: The vault you stepped into this morning is not the vault you stepped into this afternoon. Gold changes to lead, and perhaps next time yous tep into the vault it will be gold again.
 DR JEKYLL: That’s what I was just thinking. Perhaps your gold was not stolen but transformed to these lead bars. You say the weight is identical and it certainly seems more likely than
 being able to find a way to move all these bars out and then replace them with equivalent weight.
 MORTIMER: Do you really think...
 JOHN DALTON: No, I don’t think that’s possible. Alchemists have dreamed of this for ages, but Parmenides is right that things don’t change in that way.
 MORTIMER: You agree with these guys?
 DALTON: Well,not not quite. It’s like they’re only grasping half the equation. Take your gold bars, for example. Gold is an element composed of one kind of atoms, different from lead atoms, which cannot simply change one into the other. On this parmenides is correct. On the other hand, these atoms can rearrange with atoms from other substances to form compounds. So in a sense Heraclitus is right that things do, and don’t change. At least, I think that’s what he said.
 DR. JEKYLL: You’d be surprised what can change Mr. Dalton. I’ve seen changes sadly more dramatic than you would expect.
 MORTIMER: And in our time we’ve seen that Atoms can be changed, through nuclear, rather than chemical changes. But how does any of that help me find my gold back. Ok, one last chance and then I move to the next people on Sherlock’s list. Tell me where my gold is, Parmenides
 PARMENIDES: Where it always was.
 HERACLITUS: Where it was not before.
 JOHN DALTON (examining a lead brick): These are not just painted somehow?
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 MORTIMER: No, they are definitely lead. I had the same thought.
 JOHN DALTON: Then I must admit, I’m stumped. It seems impossible.
 DR. JEKYLL: I think perhaps if we could figure out how they changed the gold to lead we could not only turn them back to gold, but could make you even richer! Imagine if the very vault walls themselves could be turned to gold!
 MORTIMER: I like your thinking, Dr Jekyl. I may keep you around, but can you help me get my gold back right now.
 DR. JEKYLL: NO, but if you find whoever did this, I do have a friend who might be able to accomplish some retibution on your behalf I(laughing sinisterly suddenly)
 MORTIMER: You’re all useless. Bunting! Send them back.and bring me the next on the list. Wait, keep Dr Jekyl. Give him what he needs to make experiments. If we can’t find the cirminals perhaps he can accomplish what he says. I have a feeling he’s not your normal alchemist.
 BUNTING: Yes sir.
 HERACLITUS: This was a more intersting change than usual. Surely you’ll aknowledge now, Parmenides that movement and time exist. How can you deny the change we’ve just undergone.
 PARMENIDES: It’s just a more unusual seeming than usual that’s all.
 JOHN DALTON: The trip here? Was it really time travel? The physics involved are staggering.
 DR. JEKYLL: Don’t let it bother you too much Mr. Dalton. I’ve a feeling it’s more fiction than physics. I’ve a bit of familiarity with such things.
 DALTON: I wonder what the atoms that make up a fictional element versus a historical one, and what strange compound have I become in being both? A flash of light, a clash of cymbals and the three mysterious heroes are returned to their respective points of history and philosophy. Dr. Jekyl, Bunting and Mortimer stand looking at a list which Mortimer holds in his hand.
 MORTIMER: Alright Bunting, here’s the next group.
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 I.9 Discussion Questions1. Think about a situation where you needed to argue your side with a sibling or friend. Describe how you feel as you think about arguing your side. Do you feel calm or anxious? Excited or scared? Describe what happens in your body as you think about arguing your side. What do you think would help you to stay calm as you try to make your argument?
 2. Think about a situation where you needed to argue your side with a parent, teacher, or another adult. Describe how you feel as you think about arguing your side. Do you feel calm or anxious? Excited or scared? Describe what happens in your body as you think about arguing your side. What do you think would help you to stay calm as you try to make your argument?

Page 18
                        
                        

18 Chemistry connects to . . . . . .
 3. Which is easier? To argue your side with a friend/sibling or with a parent/another adult? Why?
 4. Imagine that you are a young Einstein working as a patent clerk in a patent office. You come up with a radical new idea for how light and matter interact. How would you argue for your discovery which goes against the standard scientific theories of the day and is opposed by many established scientists?
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 1.1 IntroductionHumans have always asked questions about the “stuff” around us. Some of the questions were practical, asking what we could use for food or clothing. Other questions were concerned with what we use to build shelter. Money is always important, so gold and silver were of great interest.
 Other questions humans have asked dealt with more basic issues. What is all this “stuff” made of? Today we can go into a laboratory and measure what is in a particular material. This ability was not available until the last couple of centuries.
 The ancient philosophers thought a lot about many issues. “Philosopher” comes from two Greek words and means “love of wisdom.” Philosophers ask difficult questions and try to answer them.
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 Philosophers think and discuss questions. They don’t go into the lab to find answers. For many centuries there were no labs to do research in. Thinking about questions was the only approach available.
 1.2 Famous Philosophers
 Thales of Miletus (625-545 BC)The first person we know about that asked questions about matter was Thales, a Greek philosopher. He did a lot of work in astronomy and mathematics. He was born in a small trading town on the Ionian Coast called Miletus. Thales (pronounced Thay-lees) is believed to have traveled to Egypt where he learned geometry and astronomy from the Egyptians. He is credited with bringing this knowledge back to Greece. He used what he knew about the stars to his advantage. One story has it that he bought olive presses because he predicted a large olive harvest. He was right! He made lots of money selling olive oil to everyone!
 Thales believed that water was the fundamental unit of matter. He thought that everything in the universe came from water. Thales also felt that water could turn into earth and other type of matter.Thales was one of the first people to talk about astronomy and other sciences as natural behaviors. He did not believe that the gods had any influence on the earth, the weather, the tides, or the stars,
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 Anaximander (about 610-547 BC)Many philosophers of that time were looking for the essence (or idea) of all things. What is everything composed of? Anaximander came up with the idea of “the Boundless” or “the Ultimate.” Unfortunately, he never explained what that was. This was not a lot of help to people. Anaximander also studied astronomy. He believed that the earth was hung out in space. He also tried to explain why the earth did not fall. The idea had to do with balance among all the celestial bodies.
 Anaximenes (550-475 BC)In contrast to Thales, Anaximenes believed that air was the basic substance of matter. When air is thinned, it could become fire. If air was condensed, it would become wind and cloud. More condensing would make water and earth and stone.Many natural processes were “explained” by this theory. When we get thunder and lightning, that comes from wind breaking out of clouds. Rainbows occur when the sun’s rays hit the clouds. Earthquakes take place when the ground dries out after a rainstorm.
 Empedocles (500-430 BC)Empedocles was all things to all people. Some people believed he was a great healer. Others thought he was a magician. He had some convinced he was a living god. And others believed he was a total fake.The “periodic table” of earth, air, fire, and water came from Empedocles. He believed that these four “roots” made up all matter. Even living creatures were composed of these materials.
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 Leucippus (400 BC)We don’t know much about Leucippus. He apparently was the first person to suggest the idea of empty space. We would call this a “vacuum.” He also developed the idea of atoms. Leucippus believed that the different atoms had different sizes and weights. We now know this to be true.
 Democritus (460-370 BC)Probably one of the first weather forecasters, Democritus had people convinced he could predict the future. He was a student of Leucippus and an example of the pupil being better known that the teacher. He studied a lot of natural objects and gave public lectures.
 The Greek philosophers debated about a lot of things. One of their debates had to do with sand on the beach. They asked the question: can you divide a grain of sand indefinitely? Is there a point where you have to stop breaking the grain in half?
 Most of the philosophers believed you could divide the grain of sand all you wanted and never stop. Democritus said there is a point where the grain of sand can no longer be broken into smaller pieces. He called this smallest piece of matter the atom, meaning “indivisible.”
 Many philosophers thought about moral ideas along with their science. Democritus also did this. He believed that happiness came from an even temperament. From this idea, he came up with his list of what was right and what was wrong.
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 1.3 What are things made of?The early Greek philosophers had many arguments over many centuries over how the world works, how it is made, and how it came into being. Modern natural philosophers, or scientists, still use reason, logic and observation to argue about many of the same questions that the Greek philosophers argued about some 2500 years ago.
 One of the topics these philosophers disagreed about was what the world was made of. They each had their own ideas.
 1.4 Thales, Anaximander, Anaximenes, and EmpedoclesAs we saw earlier, Thales thought everything was made of water. He believed that water was the “primary substance” of all things. He thought that water could not be divided any further. Today we know that water is made of two hydrogen atoms and one oxygen atom.
 Anaximander rejected water as the primary substance. As we saw earlier, he thought everything was made of something he called “the boundless.” Nobody is really sure what Anaximander meant by “the boundless” and this caused problems for him.
 Anaximenes didn’t agree with either Thales or Anaximander. He rejected both water and “the boundless” as the primary substance. He believed that air was the primary substance.
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 Empedocles disagreed with everyone and said that all things in the world were not made up of just one substance, but of four- earth, air, fire and water.
 1.5 Democritus and LeucippusThere were two other philosophers, Democritus and Leucippus who didn’t agree with anyone either. As we saw they thought that the world was made up of “atoms.” They had trouble explaining exactly what atoms were because they didn’t know anything about them. However, they thought that all things were made of one thing that they called atoms. They thought that atoms could be combined, like legos, to make larger things.
 Today we know that Democritus and Leucippus were right and the other philosophers were wrong. But Democritus and Leucippus didn’t get very many people to agree with them. Atoms were not considered a serious possibility until almost 2000 years later during the 17th century!
 Let’s meet some of these philosophers in a hypothetical argument. Hypothetical means that it didn’t really happen this way- it’s just pretend and just for fun!
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 1.6 ActivityThe Mystery of Substance
 A Philosophy PlayBy D. R. Megill
 ANAXIMANDER—believes everything is made up of “the boundless.”
 ANAXIMENES—believes everything is made up of air.
 THALES—believes everything is made up of water.
 DEMOCRITUS—believes everything is made up of atoms.
 Anaximander, Anaximenes, and Thales are having a heated argument. They are standing in a circle in the center of the city. Democritus is sitting on the ground building or playing with some sort of weird unrecognizable materials [legos]. It appears that Democritus is barely listening.
 THALES: But it’s obvious that everything comes from water! The very nature of life speaks to this. We could not live without water! Notice what happens when water is absent from a land for any period of time! It becomes barren, empty. Everything dies. Other forms of life come from water too: fish, frogs, and so on. Even our friend Democritus here on the ground (What are you doing, Dem?) must come from water.
 ANAXIMANDER: But surely you see that there are things that could not possibly come from water. Things like earth and fire most certainly do not come from water.
 THALES: Hmmm. Yes, fire presents a diffuculty, considering that water destroys fire.
 ANAXIMENES: I think you may have water on the brain, Thales. Rain drops from air. Thus, I
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 am convinced by this, and by other proofs, that air is the source of all things! Air may take on different forms according to its different properties. In a rarefied form, it could even become fire. Fire can be destroyed not only by the addition of water, but more importantly, by the subtraction of air. This again, is proof of my point!
 ANAXIMANDER: If Thales’ head is full of water, does that mean yours is full of air, friend Anaximenes? No, I fear you are both wrong, but I don’t fault you for it. It is very difficult to identify what things are made of.
 THALES: You feel, no doubt, that you have done so?ANAXIMANDER: Truth be told, yes, I have. It is hard to identify because we do not see it. We
 see only the parts into which it has been broken. Obviously, if it is the substance from which all things come, we cannot expect to see it in its initial form. We can, though, guess its nature from that which we do see. Tell me, what is true of everything?
 ANAXIMENES: Everything has a purpose, I suppose.THALES: (Looking down at Democritus on the ground.) Democritus here proves otherwise,
 Anaximenes. He serves no purpose at all, except to tinker with his strange objects.
 ANAXIMANDER: No, no, I will tell you what is true of all things. Everything has an opposite! Everything is equally balanced and measured by its opposite. If we could put all these things of opposite nature together, we would get a picture of a perfectly balanced, limitless substance. I call it, therefore, the boundless.
 THALES: But what is the boundless Nax?
 ANAXIMANDER: I just told you. It is the thing from which all other things come.
 ANAXIMENES: No, you just described it. What is it?
 DEMOCRITUS: (laughing in derision and without looking up) You will never get the answer to that, my friends. He does not know! He is trying to befuddle you with fancy talk and imprecise terms. He speaks of a boundless, but it is only his imagination that is boundless, not his reasoning. You ask what all things are made of, and he answers that it is that from which all others come. Round and round it goes; where it stops, nobody knows.
 ANAXIMANDER: I suppose you could do better then!DEMOCRITUS: If you truly care to listen to the truth, you would be one of very few.
 THALES Well, I say we let him try, but for Zeus’s sake, please stand up and look at us when you talk, as civil people do.
 DEMOCRITUS: Well, I never claimed to be civil, but perhaps the argument will be a good break from my current exploration. (standing up.) You are familiar, I hope, with the only reasonable man in Miletus, Leucippus.
 ANAXIMANDER: Of course.
 DEMOCRITUS: Well then, if you are familer with Leucippus perhaps this will sound familiar to you. I have only followed Leucippus’s reasoning and observation to their obvious conclusion. There are two distinct problems. One is the problem of change, and the other is the problem of divisibility.
 ANAXIMENES: What?
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 DEMOCRITUS: Things change. Haven’t you noticed? How does a thing change from a basic substance into another thing? How can such a change be possible? As Empedocles of Elea has argued, change is rationally impossible as it requires the existence of what is not.
 ANAXIMANDER: And you accuse me of being obscure!
 DEMOCRITUS: Let’s leave the problem of change for now, and let’s examine the other problem: divisibility. Imagine any element that you regard as the basic substance of things. It matters not what it is. Just imagine it. Now, divide it in half.
 THALES: What? But what does that…
 DEMOCRITUS: Can you do it? Can you picture dividing that substance in half?
 THALES: Well, yes, of course, but…
 DEMOCRITUS: Then that cannot be the basic substance. For if it can be divided at all, it is not yet the basic substance. Rather the two halves that you divided it into are the basic substances. Right?
 THALES: Well, yes, you’re right. But then, of course, that could be divided again.
 DEMOCRITUS: I am saying that, by definition, the most basic substance must be that which is no longer divisible.
 ANAXIMENES: But no one has ever seen such a thing.DEMOCRITUS: Of course no one has ever seen such a thing. Such a thing would be invisible to
 the naked eye. However, once it combines with others of its kind, it would take a definite shape. As you can see, the combinations by which these “indivisibles,” or atoms could combine would be virtually numberless, and this would explain the appearance of change by things that ultimately do not change.
 THALES: Your ideas are nonsense, Democritus.
 (Democritus begins laughing.)ANAXIMANDER: You are entertaining, Democritus, but obviously, going mad. It’s clear by the
 way you go about laughing at everything all the time.
 DEMOCRITUS: If you could see how ridiculous you all are, you and all the others, you would laugh too.
 ANAXIMENES: I fear my friends are right. You are clearly either crazy or stupid. These toys of yours Democritus, what are they?
 DEMOCRITUS: I knew you would not listen. Now, if you don’t mind, I’d like to get back to my current exploration. (Democritus kneels back down on the ground.) If you must know, my nephew invented these. They are a good example of my atomic ideas. These little pieces can be rearranged in various shapes and can be used over and over without any seeming decay. My nephew has named them after his father, my brother, Legosus.
 THALES: You have to admit, guys, that water is almost as indivisible as Democritus. I told you I was right.
 ANAXIMENES: (as they walk off leaving Democritus.) You are as crazy as he is.ANAXIMANDER: I’m telling you, it’s the boundless. Let me show you…
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 1.7 Discussion Questions1. What does Democritus say is the primary substance? Explain his
 description.
 2. Do the other philosophers believe Democritus? Why or why not?
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 3. Imagine that you are on a new planet. Everything on this planet is made of candy. What proofs would you use to argue to your friends that the basic substance of this planet is candy?
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