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Lecture 1:  The Uncertainty of Science 
 
 The most obvious characteristic of science is its application, the fact that 
as a consequence of science one has a power to do things. 
 Is science of any value? 
 I think a power to do something is of value.  Whether the result is a good 
thing or a bad thing depends on how it is used, but the power is a value. 
 Once in Hawaii I was taken to see a Buddhist temple.  In the temple a 
man said, "I am going to tell you something that you will never forget."  And 
then he said, "To every man is given the key to the gates of heaven.  The same 
key opens the gates of hell." 
 And so it is with science.  In a way it is a key to the gates of heaven, and 
the same key opens the gates of hell, and we do not have any instructions as to 
which is which gate.  Shall we throw away the key and never have a way to 
enter the gates of heaven?  Or shall we struggle with the problem of which is the 
best way to use the key?  That is, of course, a very serious question, but I think 
that we cannot deny the value of the key to the gates of heaven. 
 
 The next aspect of science is its contents, the things that have been found 
out.  This is the yield.  This is the gold.  This is the excitement, the pay you get 
for all the disciplined thinking and hard work.  The work is not done for the sake 
of an application.  It is done for the excitement of what is found out.  Perhaps 
most of you know this.  But to those of you who do not know it, it is almost 
impossible for me to convey in a lecture this important aspect, this exciting part, 
the real reason for science.  And without understanding this you miss the whole 
point.  You cannot understand science and its relation to anything else unless 
you understand and appreciate the great adventure of our time.  You do not live 
in your time unless you understand that this is a tremendous adventure and a 
wild and exciting thing. 
 Do you think it is dull?  It isn't.  It is most difficult to convey, but perhaps 
I can give some idea of it.  Let me start anywhere, with any idea. 
 For instance, the ancients believed that the earth was the back of an 
elephant that stood on a tortoise that swam in a bottomless sea.  Of course, 
what held up the sea was another question.  They did not know the answer. 
 The belief of the ancients was the result of imagination.  It was a poetic 
and beautiful idea.  Look at the way we see it today.  Is that a dull idea?  The 
world is a spinning ball, and people are held on it on all sides, some of them 
upside down.  And we turn like a spit in front of a great fire.  We whirl around 



the sun.  That is more romantic, more exciting.  And what holds us?  The force 
of gravitation, which is not only a thing of the earth but is the thing that makes 
the earth round in the first place, holds the sun together and keeps us running 
around the sun in our perpetual attempt to stay away.  This gravity holds its 
sway not only on the stars but between the stars; it holds them in the great 
galaxies for miles and miles in all directions. 
 This universe has been described by many, but it just goes on, with its 
edge as unknown as the bottom of the bottomless sea of the other idea – just as 
mysterious, just as awe-inspiring, and just as incomplete as the poetic pictures 
that came before. 
 But see that the imagination of nature is far, far greater than the 
imagination of man.  No one who did not have some inkling of this through 
observations could ever have imagined such a marvel as nature is. 
 
 The third aspect of my subject is that of science as a method of finding 
things out.  This method is based on the principle that observation is the judge 
of whether something is so or not.  All other aspects and characteristics of 
science can be understood directly when we understand that observation is the 
ultimate and final judge of the truth of an idea.  But "prove" used this way really 
means "test" . . . .  That is the principle of science.  If there is an exception to 
any rule, and if it can be proved by observation, that rule is wrong. 
 The exceptions to any rule are most interesting in themselves, for they 
show us that the old rule is wrong.  And it is most exciting, then, to find out 
what the right rule, if any, is.  
 Scientists . . . are used to dealing with doubt and uncertainty.  Because 
we have the doubt, we then propose looking in new directions for new ideas.  
The rate of the development of science is not the rate at which you make 
observations alone but, much more important, the rate at which you create new 
things to test. 
 If we were not able or did not desire to look in any new direction, if we 
did not have a doubt or recognize ignorance, we would not get any new ideas.  
There would be nothing worth checking because we would know what is true. 
 This freedom to doubt is an important matter in the sciences and, I 
believe, in other fields.  It was born of a struggle.  It was a struggle to be 
permitted to doubt, to be unsure.  And I do not want us to forget the importance 
of the struggle and, by default, to let the thing fall away.  I feel a responsibility 
as a scientist who knows the great value of a satisfactory philosophy of 
ignorance, and the progress made possible by such a philosophy, progress which 
is the fruit of freedom of thought.  I feel a responsibility to proclaim the value of 
this freedom and to teach that doubt is not to be feared, but that it is to be 
welcomed as the possibility of a new potential for human beings.  If you know 
that you are not sure, you have a chance to improve the situation.  I want to 
demand this freedom for future generations. 



Reading Reflection 
 
What is the first aspect of science according to Dr. Feynman? 
 
 
Write the one sentence that best reflects Dr. Feynman’s opinion about this aspect. 
 
 
 
Do you agree with Dr. Feynman? Explain. 
 
 
 
 
 
 
 
What is the second aspect of science according to Dr. Feynman? 
 
 
Write the one sentence that best reflects Dr. Feynman’s opinion about this aspect. 
 
 
 
Do you agree with Dr. Feynman? Explain. 
 
 
 
 
 
 
 
What is the third aspect of science according to Dr. Feynman? 
 
 
Write the one sentence that best reflects Dr. Feynman’s opinion about this aspect. 
 
 
 
Do you agree with Dr. Feynman? Explain. 
 


