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The Value of Science

O f a ll its many values, the greatest 
m ust be the freedom  to doubt.

In Hawaii, Feynman learns a lesson in humility while touring a 
Buddhist temple: “To every man is given the key to the gates o f 
heaven; the same key opens the gates o f hell. ” This is one ofFeynman’s 
most eloquent pieces, reflecting on science’s relevance to the human ex­
perience and vice versa. He also gives a lesson to fellow scientists on 
their responsibility to the future o f civilization.

From time to time, people suggest to me that scientists 
ought to give more consideration to social problems-espe- 
cially that they should be more responsible in considering the 
impact of science upon society. This same suggestion must be 
made to many other scientists, and it seems to be generally 
believed that if the scientists would only look at these very 
difficult social problems and not spend so much time fooling 
with the less vital scientific ones, great success would come o f 
it.

It seems to me that we do think about these problems from 
time to time, but we don’t put full-time effort into them -the



reason being that we know we don’t have any magic formula 
for solving problems, that social problems are very much 
harder than scientific ones, and that we usually don’t get any­
where when we do think about them.

I believe that a scientist looking at nonscientific problems 
is just as dumb as the next guy-and when he talks about a 
nonscientific matter, he will sound as naive as anyone un­
trained in the matter. Since the question of the value o f sci­
ence is not a scientific subject, this discussion is dedicated to 
proving my point-by example.

The first way in which science is o f  value is familiar to 
everyone. It is that scientific knowledge enables us to do all 
kinds o f things and to make all kinds o f  things. O f course if 
we make good things, it is not only to the credit o f science; 
it is also to the credit o f the moral choice which led us to 
good work. Scientific knowledge is an enabling power to do 
either good or bad-but it does not carry instructions on how 
to use it. Such power has evident value-even though the 
power may be negated by what one does.

I learned a way of expressing this common human problem 
on a trip to Honolulu. In a Buddhist temple there, the man 
in charge explained a little bit about the Buddhist religion for 
tourists, and then ended his talk by telling them he had some­
thing to say to them that they would never forget-and I have 
never forgotten it. It was a proverb o f the Buddhist religion: 

“To every man is given the key to the gates of heaven; the 
same key opens the gates of hell.”

What, then, is the value o f the key to heaven? It is true that 
if we lack clear instructions that determine which is the gate 
to heaven and which the gate to hell, the key may be a dan­
gerous object to use, but it obviously has value. How can we 
enter heaven without it?
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The instructions, also, would be o f no value without the 
key. So it is evident that, in spite of the fact that science could 
produce enormous horror in the world, it is of value because 
it can produce something.

Another value o f science is the fun called intellectual en­
joyment which some people get from reading and learning 
and thinking about it, and which others get from working in 
it. This is a very real and important point and one which is 
not considered enough by those who tell us it is our social re­
sponsibility to reflect on the impact o f  science on society.

Is this mere personal enjoyment o f  value to society as a 
whole? No! But it is also a responsibility to consider the value 
of society itself. Is it, in the last analysis, to arrange things so 
that people can enjoy things? If so, the enjoyment o f science 
is as important as anything else.

But I would like not to underestimate the value o f the 
worldview which is the result of scientific effort. We have 
been led to imagine all sorts of things infinitely more mar­
velous than the imaginings of poets and dreamers o f the past. 
It shows that the imagination of nature is far, far greater than 
the imagination o f man. For instance, how much more re­
markable it is for us all to be stuck—half of us upside dow n- 
by a mysterious attraction, to a spinning ball that has been 
swinging in space for billions of years, than to be carried on 
the back o f an elephant supported on a tortoise swimming in 
a bottomless sea.

I have thought about these things so many times alone that 
I hope you will excuse me if I remind you of some thoughts 
that I am sure you have all had-or this type of th o ugh t- 
which no one could ever have had in the past, because peo­
ple then didn’t have the information we have about the world 
today.
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For instance, I stand at the seashore, alone, and start to 
think. There are the rushing waves . . .  mountains of mole­
cules, each stupidly minding its own business . . . trillions 
apart . . .  yet forming white surf in unison.

Ages on ages . . . before any eyes could see . . . year after 
year. . .  thunderously pounding the shore as now. For whom, 
for what?. . .  on a dead planet, with no life to entertain.

Never at rest. . . tortured by energy . . . wasted prodigiously 
by the sun . . . poured into space. A mite makes the sea roar.

Deep in the sea, all molecules repeat the patterns of one an­
other till complex new ones are formed. They make others 
like themselves . . . and a new dance starts.

Growing in size and complexity . .. living things, masses of 
atoms, DNA, protein . . . dancing a pattern ever more intri­
cate.

Out of the cradle onto the dry land .. . here it is standing 
. . . atoms with consciousness . . . matter with curiosity.

Stands at the sea . . . wonders at wondering . . .  I . . .  a uni­
verse of atoms . . .  an atom in the universe.
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The G rand Adventure
The same thrill, the same awe and mystery, come again and 
again when we look at any problem deeply enough. With 
more knowledge comes deeper, more wonderful mystery, lur­
ing one on to penetrate deeper still. Never concerned that the 
answer may prove disappointing, but with pleasure and con­
fidence we turn over each new stone to find unimagined 
strangeness leading on to more wonderful questions and mys- 
teries-certainly a grand adventure!

It is true that few unscientific people have this particular 
type of religious experience. O ur poets do not write about it; 
our artists do not try to portray this remarkable thing. I don’t



know why. Is nobody inspired by oUr present picture o f the 
universe? The value o f science remains unsung by singers, so 
you are reduced to hearing-not a song or a poem, but an 
evening lecture about it. This is not yet a scientific age.

Perhaps one of the reasons is that you have to know how 
to read the music. For instance, the scientific article says, per­
haps, something like this: “The radioactive phosphorus con­
tent o f the cerebrum o f the rat decreases to one-half in a pe­
riod o f two weeks.” Now, what does that mean?

It means that phosphorus that is in the brain of a rat (and 
also in mine, and yours) is not the same phosphorus as it was 
two weeks ago, but that all of the atoms that are in the brain 
are being replaced, and the ones that were there before have 
gone away.

So what is this mind, what are these atoms with conscious­
ness? Last week’s potatoes! That is what now can remember 
what was going on in my mind a year ago-a mind which has 
long ago been replaced.

That is what it means when one discovers how long it takes 
for the atoms of the brain to be replaced by other atoms, to 
note that the thing which I call my individuality is only a pat­
tern or dance. The atoms come into my brain, dance a dance, 
then go out; always new atoms but always doing the same 
dance, remembering what the dance was yesterday.
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The Remarkable Idea
When we read about this in the newspaper, it says, “The sci­
entist says that this discovery may have importance in the 
cure o f cancer.” The paper is only interested in the use o f the 
idea, not the idea itself. Hardly anyone can understand the 
importance of an idea, it is so remarkable. Except that, possi­
bly, some children catch on. And when a child catches on to



an idea like that, we have a scientist. These ideas do filter 
down (in spite o f all the conversation about TV replacing 
thinking), and lots of kids get the spirit-and when they have 
the spirit you have a scientist. It’s too late for them to get the 
spirit when they are in our universities, so we must attempt 
to explain these ideas to children.

I would now like to turn to a third value that science has. It 
is a little more indirect, but not much. The scientist has a lot 
o f experience with ignorance and doubt and uncertainty, and 
this experience is of very great importance, I think. When a 
scientist doesn’t know the answer to a problem, he is ignorant. 
When he has a hunch as to what the result is, he is uncertain. 
And when he is pretty darn sure o f what the result is going to 
be, he is in some doubt. We have found it o f paramount im­
portance that in order to progress we must recognize the ig­
norance and leave room for doubt. Scientific knowledge is a 
body o f statements of varying degrees of certainty—some most 
unsure, some nearly sure, none absolutely certain.

Now, we scientists are used to this, and we take it for 
granted that it is perfectly consistent to be unsure-that it is 
possible to live and not know. But I don’t know whether 
everyone realizes that this is true. Our freedom to doubt was 
born o f a struggle against authority in the early days of sci­
ence. It was a very deep and strong struggle. Permit us to 
question-to doubt, that’s all—not to be sure. And I think it is 
important that we do not forget the importance o f this strug­
gle and thus perhaps lose what we have gained. Here lies a re­
sponsibility to society.

We are all sad when we think o f the wondrous potentiali­
ties human beings seem to have, as contrasted with their 
small accomplishments. Again and again people have 
thought that we could do much better. They o f the past saw 
in the nightmare o f their times a dream for the future. We, of
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their future, see that their dreams, in certain ways surpassed, 
have in many ways remained dreams. The hopes for the fu­
ture today are, in good share, those o f yesterday.

Education, for Good and Evil
Once some thought that the possibilities people had were not 
developed because most of those people were ignorant. With 
education universal, could all m en be Voltaires? Bad can be 
taught at least as efficiently as good. Education is a strong 
force, but for either good or evil.

Communications between nations must promote under­
standing: So went another dream. But the machines of com­
munication can be channeled or choked. What is communi­
cated can be truth or lie. Communication is a strong force 
also, but for either good or bad.

The applied sciences should free men of material problems 
at least. Medicine controls diseases. And the record here 
seems all to the good. Yet there are men patiently working to 
create great plagues and poisons. They are to be used in war­
fare tomorrow.

Nearly everybody dislikes war. Our dream today is peace. 
In peace, man can develop best the enormous possibilities he 
seems to have. But maybe future men will find that peace, 
too, can be good and bad. Perhaps peaceful men will drink 
out o f boredom. Then perhaps drink will become the great 
problem which seems to keep man from getting all he thinks 
he should out o f his abilities.

Clearly, peace is a great force, as is sobriety, as are material 
power, communication, education, honesty, and the ideals of 
many dreamers.

We have more o f  these forces to control than did the an­
cients. And maybe we are doing a little better than most of



them could do. But what we ought to be able to do seems gi­
gantic compared with our confused accomplishments.

Why is this? Why can’t we conquer ourselves?
Because we find that even great forces and abilities do not 

seem to carry with them clear instructions on how to use 
them. As an example, the great accumulation o f understand­
ing as to how the physical world behaves only convinces one 
that this behavior seems to have a kind of meaninglessness. 
The sciences do not directly teach good and bad.

Through all ages men have tried to fathom the meaning of 
life. They have realized that if some direction or meaning 
could be given to our actions, great human forces would be 
unleashed. So, very many answers must have been given to 
the question of the meaning of it all. But they have been of all 
different sorts, and the proponents o f one answer have looked 
with horror at the actions of the believers in another. Horror, 
because from a disagreeing point o f view all the great poten­
tialities of the race were being channeled into a false and con­
fining blind alley. In fact, it is from the history o f the enor­
mous monstrosities created by false belief that philosophers 
have realized the apparently infinite and wondrous capacities 
of human beings. The dream is to find the open channel.

What, then, is the meaning of it all? What can we say to 
dispel the mystery o f existence?

If we take everything into account, not only what the an­
cients knew, but all o f what we know today that they didn’t 
know, then I think that we must frankly admit that we do not 
know.

But, in admitting this, we have probably found the open 
channel.

This is not a new idea; this is the idea of the age o f reason. 
This is the philosophy that guided the men who made the 
democracy that we live under. The idea that no one really
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knew how to run a government led to the idea that we should 
arrange a system by which new ideas could be developed, 
tried out, tossed out, more new ideas brought in; a trial and 
error system. This method was a result o f the fact that science 
was already showing itself to be a successful venture at the 
end of the 18th century. Even then it was clear to socially 
minded people that the openness of the possibilities was an 
opportunity, and that doubt and discussion were essential to 
progress into the unknown. If we want to solve a problem 
that we have never solved before, we must leave the door to 
the unknown ajar.
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Our Responsibility as Scientists
We are at the very beginning of time for the human race. It is 
not unreasonable that we grapple with problems. There are 
tens of thousands of years in the future. Our responsibility is 
to do what we can, learn what we can, improve the solutions 
and pass them on. It is our responsibility to leave the men of 
the future a free hand. In the impetuous youth of humanity, 
we can make grave errors that can stunt our growth for a long 
time. This we will do if we say we have the answers now, so 
young and ignorant; if we suppress all discussion, all criti­
cism, saying, “This is it, boys, man is saved!” and thus doom 
man for a long time to the chains o f authority, confined to 
the limits o f our present imagination. It has been done so 
many times before.

It is our responsibility as scientists, knowing the great 
progress and great value o f a satisfactory philosophy o f  igno­
rance, the great progress that is the fruit of freedom of 
thought, to proclaim the value of this freedom, to teach how 
doubt is not to be feared but welcomed and discussed, and to 
demand this freedom as our duty to all coming generations.
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Cargo Cult Science:

Some Remarks on Science, 
Pseudoscience, and 

Learning How to 
Not Fool Yourself

Question: What do witch doctors, ESP, South Sea Islanders, rhi­
noceros horns, and Wesson Oil have to do with college graduation ? 
Answer: They’re all examples the crafty Feynman uses to convince 
departing graduates that honesty in science is more rewarding than 
all the kudos and temporary successes in the world. In this address to 
Caltech’s class o f1974, Feynman gives a lesson in scientific integrity 
in the face ofpeer pressure and glowering funding agencies.

During the Middle Ages there were all kinds o f crazy ideas, 
such as that a piece of rhinoceros horn would increase p o ­
tency. (Another crazy idea o f  the Middle Ages is these hats we 
have on today-which is too  loose in my case.) Then a
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method was discovered for separating the ideas-which was to 
try one to see if it worked, and if it didn’t work, to eliminate 
it. This method became organized, o f course, into science. 
And it developed very well, so that we are now in the scien­
tific age. It is such a scientific age, in fact, that we have diffi­
culty in understanding how witch doctors could ever have ex­
isted, when nothing that they proposed ever really worked—or 
very little o f it did.

But even today I meet lots of people who sooner or later 
get me into a conversation about UFOs, or astrology, or 
some form of mysticism, expanded consciousness, new types 
of awareness, ESP, and so forth. And I’ve concluded that it’s 
not a scientific world.

Most people believe so many wonderful things that I de­
cided to investigate why they did. And what has been referred 
to as my curiosity for investigation has landed me in a diffi­
culty where I found so much junk to talk about that I can’t 
do it in this talk. I’m overwhelmed. First I started out by in­
vestigating various ideas o f mysticism, and mystic experi­
ences. I went into isolation tanks (they’re dark and quiet and 
you float in Epsom salts) and got many hours of hallucina­
tions, so I know something about that. Then I went to Esalen, 
which is a hotbed o f this kind of thought (it’s a wonderful 
place; you should go visit there). Then I became over­
whelmed. I didn’t realize how much there was.

I was sitting, for example, in a hot bath and there’s another 
guy and a girl in the bath. He says to the girl, “I’m learning 
massage and I wonder if I could practice on you?” She says 
OK, so she gets up on a table and he starts off on her foot­
working on her big toe and pushing it around. Then he turns 
to what is apparently his instructor, and says, “I feel a kind of 
dent. Is that the pituitary?” And she says, “No, that’s not the 
way it feels.” I say, “You’re a hell of a long way from the pi­
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tuitary, man.” And they both looked at m e-I had blown my 
cover, you see-and she said, “It’s reflexology.” So I closed my 
eyes and appeared to be meditating.

That’s just an example o f the kind of things that overwhelm 
me. I also looked into extrasensory perception and PSI phe­
nomena, and the latest craze there was Uri Geller, a man who 
is supposed to be able to bend keys by rubbing them with his 
finger. So I went to his hotel room, on his invitation, to see 
a demonstration of both mind reading and bending keys. He 
didn’t do any mind reading that succeeded; nobody can read 
my mind, I guess. And my boy held a key and Geller rubbed 
it, and nothing happened. Then he told us it works better 
under water, and so you can picture all o f  us standing in the 
bathroom with the water turned on and the key under it, and 
him rubbing the key with his finger. Nothing happened. So I 
was unable to investigate that phenomenon.

But then I began to think, what else is there that we be­
lieve? (And I thought then about the witch doctors, and how 
easy it would have been to check on them by noticing that 
nothing really worked.) So I found things that even more peo­
ple believe, such as that we have some knowledge of how to 
educate. There are big schools of reading methods and m ath­
ematics methods, and so forth, but if you notice, you’ll see 
the reading scores keep going down-or hardly going up—in 
spite o f the fact that we continually use these same people to 
improve the methods. There’s a witch doctor remedy that 
doesn’t work. It ought to be looked into; how do they know 
that their method should work? Another example is how to 
treat criminals. We obviously have made no progress—lots o f 
theory, but no progress-in decreasing the amount of crime 
by the method that we use to handle criminals.

Yet these things are said to be scientific. We study them. 
And I think ordinary people with commonsense ideas are in­
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timidated by this pseudoscience. A teacher who has some 
good idea o f how to teach her children to read is forced by 
the school system to do it some other way—or is even fooled 
by the school system into thinking that her method is not 
necessarily a good one. Or a parent of bad boys, after disci­
plining them in one way or another, feels guilty for the rest 
o f her life because she didn’t do “the right thing,” according 
to the experts.

So we really ought to look into theories that don’t work, 
and science that isn’t science.

I tried to find a principle for discovering more of these 
kinds of things, and came up with the following system. Any­
time you find yourself in a conversation at a cocktail party in 
which you do not feel uncomfortable that the hostess might 
come around and say, “Why are you fellows talking shop?” or 
that your wife will come around and say, “Why are you flirt­
ing again?”—then you can be sure you are talking about some­
thing about which nobody knows anything.

Using this method, I discovered a few more topics that I 
had forgotten—among them the efficacy o f various forms o f 
psychotherapy. So I began to investigate through the library, 
and so on, and I have so much to tell you that I can’t do it 
all. I will have to limit myself to just a few little things. I’ll 
concentrate on the things more people believe in. Maybe I 
will give a series of speeches next year on all these subjects. It 
will take a long time.

I think the educational and psychological studies I m en­
tioned are examples of what I would like to call Cargo Cult 
Science. In the South Seas there is a Cargo Cult of people. 
During the war they saw airplanes land with lots of good ma­
terials, and they want the same thing to happen now. So 
they’ve arranged to make things like runways, to put fires 
along the sides of the runways, to make a wooden hut for a
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man to sit in, with two wooden pieces on his head like head­
phones and bars of bamboo sticking out like antennas-he’s 
the controller—and they wait for the airplanes to land. 
They’re doing everything right. The form is perfect. It looks 
exactly the way it looked before. But it doesn’t work. No air­
planes land. So I call these things Cargo Cult Science, be­
cause they follow all the apparent precepts and forms of sci­
entific investigation, but they’re missing something essential, 
because the planes don’t land.

Now it behooves me, of course, to tell you what they’re 
missing. But it would be just about as difficult to explain to 
the South Sea Islanders how they have to arrange things so 
that they get some wealth in their system. It is not something 
simple like telling them how to improve the shapes of the ear­
phones. But there is one feature I notice that is generally miss­
ing in Cargo Cult Science. That is the idea that we all hope 
you have learned in studying science in school-we never ex­
plicitly say what this is, but just hope that you catch on by all 
the examples o f scientific investigation. It is interesting, there­
fore, to bring it out now and speak of it explicitly. It’s a kind 
o f scientific integrity, a principle o f scientific thought that 
corresponds to a kind of utter honesty-a kind o f leaning over 
backwards. For example, if you’re doing an experiment, you 
should report everything that you think might make it in­
valid-not only what you think is right about it: other causes 
that could possibly explain your results; and things you 
thought of that you’ve eliminated by some other experiment, 
and how they worked-to make sure the other fellow can tell 
they have been eliminated.

Details that could throw doubt on your interpretation must 
be given, if you know them. You must do the best you can­
if you know anything at all wrong, or possibly wrong-to ex­
plain it. If you make a theory, for example, and advertise it,

209
♦

Cargo C ult Science: The 1974 Caltech Commencement Address



or put it out, then you must also put down all the facts that 
disagree with it, as well as those that agree with it. There is 
also a more subtle problem. When you have put a lot o f ideas 
together to make an elaborate theory, you want to make sure, 
when explaining what it fits, that those things it fits are not 
just the things that gave you the idea for the theory; but that 
the finished theory makes something else come out right, in 
addition.

In summary, the idea is to try to give all of the information 
to help others to judge the value o f your contribution; not 
just the information that leads to judgment in one particular 
direction or another.

The easiest way to explain this idea is to contrast it, for ex­
ample, with advertising. Last night I heard that Wesson Oil 
doesn’t soak through food. Well, that’s true. It’s not dishon­
est; but the thing I’m talking about is not just a matter o f not 
being dishonest, it’s a matter of scientific integrity, which is 
another level. The fact that should be added to that advertis­
ing statement is that no oils soak through food, if operated at 
a certain temperature. If  operated at another temperature, 
they all will-including Wesson Oil. So it’s the implication 
which has been conveyed, not the fact, which is true, and the 
difference is what we have to deal with.

We’ve learned from experience that the truth will out. 
Other experimenters will repeat your experiment and find 
out whether you were wrong or right. Nature’s phenomena 
will agree or they’ll disagree with your theory. And, although 
you may gain some temporary fame and excitement, you will 
not gain a good reputation as a scientist if you haven’t tried 
to be very careful in this kind of work. And it’s this type of 
integrity, this kind o f care not to fool yourself, that is miss­
ing to a large extent in much of the research in Cargo Cult 
Science.
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A great deal o f their difficulty is, o f course, the difficulty of 
the subject and the inapplicability o f the scientific method to 
the subject. Nevertheless, it should be remarked that this is 
not the only difficulty. That’s why the planes don’t land-but 
they don’t land.

We have learned a lot from experience about how to han­
dle some of the ways we fool ourselves. One example: Mil­
likan measured the charge on an electron by an experiment 
with falling oil drops and got an answer which we now know 
not to be quite right. It’s a little bit off, because he had the 
incorrect value for the viscosity o f  air. It’s interesting to look 
at the history of measurements o f  the charge o f the electron, 
after Millikan. If  you plot them as a function o f  time, you 
find that one is a little bigger than Millikan’s, and the next 
one’s a little bit bigger than that, and the next one’s a little bit 
bigger than that, until finally they settle down to a number 
which is higher.

W hy didn’t they discover that the new number was higher 
right away? It’s a thing that scientists are ashamed of-this 
history—because it’s apparent th a t people did things like 
this: When they got a number that was too high above Mil­
likan’s, they thought something must be wrong—and they 
would look for and find a reason why something might be 
wrong. When they got a number closer to Millikan’s value, 
they didn’t look so hard. And so they eliminated the num­
bers that were too  far off, and did other things like that. 
We’ve learned those tricks nowadays, and now we don’t have 
that kind of a disease.

But this long history of learning how to not fool ourselves- 
of having utter scientific integrity—is, I’m sorry to say, some­
thing that we haven’t specifically included in any particular 
course that I know of. We just hope you’ve caught on by os­
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The first principle is that you must not fool yourself-and 
you are the easiest person to fool. So you have to be very 
careful about that. After you’ve not fooled yourself, it’s easy 
not to fool other scientists. You just have to be honest in a 
conventional way after that.

I would like to add something that’s not essential to the sci­
entist, but something I kind o f believe, which is that you 
should not fool the layman when you’re talking as a scientist. 
I am not trying to tell you what to do about cheating on your 
wife, or fooling your girlfriend, or something like that, when 
you’re not trying to be a scientist, but just trying to be an or­
dinary human being. We’ll leave those problems up to you 
and your rabbi. I’m talking about a specific, extra type of in­
tegrity that is not lying, but bending over backwards to show 
how you’re maybe wrong, that you ought to do when acting 
as a scientist. And this is our responsibility as scientists, cer­
tainly to other scientists, and I think to laymen.

For example, I was a little surprised when I was talking to a 
friend who was going to go on the radio. He does work on 
cosmology and astronomy, and he wondered how he would 
explain what the applications o f this work were. “Well,” I 
said, “there aren’t any.” He said, “Yes, but then we won’t get 
support for more research of this kind.” /  think that’s kind of 
dishonest. If you’re representing yourself as a scientist, then 
you should explain to the layman what you’re doing—and if 
they don’t want to support you under these circumstances, 
then that’s their decision.

One example o f the principle is this: If you’ve made up 
your mind to test a theory, or you want to explain some idea, 
you should always decide to publish it whichever way it 
comes out. If we only publish results o f a certain kind, we can 
make the argument look good. We must publish both kinds of 
results. For example—let’s take advertising again—suppose
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some particular cigarette has some particular property, like 
low nicotine. It’s published widely by the company that this 
means it is good for you-they don’t say, for instance, that the 
tars are a different proportion, or that something else is the 
matter with the cigarette. In other words, publication proba­
bility depends upon the answer. That should not be done.

I say that’s also important in giving certain types of gov­
ernment advice. Supposing a senator asked you for advice 
about whether drilling a hole should be done in his state; and 
you decide it would be better in some other state. If you 
don’t publish such a result, it seems to me you’re not giving 
scientific advice. You’re being used. If your answer happens 
to come out in the direction the government or the politi­
cians like, they can use it as an argument in their favor; if it 
comes out the other way, they don’t publish it at all. That’s 
not giving scientific advice.

Other kinds o f errors are more characteristic o f poor science. 
When I was at Cornell, I often talked to the people in the psy­
chology department. One of the students told me she wanted 
to do an experiment that went something like this—I don’t re­
member it in detail, but it had been found by others that under 
certain circumstances, X, rats did something, A. She was curi­
ous as to whether, if she changed the circumstances to Y, they 
would still do A. So her proposal was to do the experiment 
under circumstances Y and see if they still did A.

I explained to her that it was necessary first to repeat in her 
laboratory the experiment of the other person—to do it under 
condition X to see if she could also get result A—and then 
change to Y and see if A changed. Then she would know that 
the real difference was the thing she thought she had under 
control.

She was very delighted with this new idea, and went to her 
professor. And his reply was, no, you cannot do that, because
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the experiment has already been done and you would be 
wasting time. This was in about 1935 or so, and it seems to 
have been the general policy then to not try to repeat psy­
chological experiments, but only to change the conditions 
and see what happens.

Nowadays there’s a certain danger o f the same thing hap­
pening, even in the famous field o f  physics. I was shocked to 
hear o f an experiment done at the big accelerator at the Na­
tional Accelerator Laboratory, where a person used deu­
terium. In order to compare his heavy hydrogen results to 
what might happen with light hydrogen, he had to use data 
from someone else’s experiment on light hydrogen, which 
was done on different apparatus. W hen asked why, he said it 
was because he couldn’t get time on the program (because 
there’s so little time and it’s such expensive apparatus) to do 
the experiment with light hydrogen on this apparatus because 
there wouldn’t be any new result. And so the men in charge 
o f programs at NAL are so anxious for new results, in order 
to get more money to keep the thing going for public rela­
tions purposes, they are destroying-possibly-the value o f the 
experiments themselves, which is the whole purpose o f the 
thing. It is often hard for the experimenters there to complete 
their work as their scientific integrity demands.

All experiments in psychology are not of this type, how­
ever. For example, there have been many experiments run­
ning rats through all kinds of mazes, and so on—with little 
clear result. But in 1937 a man named Young did a very in­
teresting one. He had a long corridor with doors all along one 
side where the rats came in, and doors along the other side 
where the food was. He wanted to see if he could train the 
rats to go in at the third door down from wherever he started 
them off. No. The rats went immediately to the door where 
the food had been the time before.
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The question was, how did the rats know, because the cor­
ridor was so beautifully built and so uniform, that this was 
the same door as before? Obviously there was something 
about the door that was different from the other doors. So he 
painted the doors very carefully, arranging the textures on the 
faces o f the doors exactly the same. Still the rats could tell. 
Then he thought maybe the rats were smelling the food, so 
he used chemicals to change the smell after each run. Still the 
rats could tell. Then he realized the rats might be able to tell 
by seeing the lights and the arrangement in the laboratory 
like any commonsense person. So he covered the corridor, 
and still the rats could tell.

He finally found that they could tell by the way the floor 
sounded when they ran over it. And he could only fix that by 
putting his corridor in sand. So he covered one after another 
of all possible clues and finally was able to fool the rats so 
that they had to learn to go in the third door. If he relaxed 
any o f  his conditions, the rats could tell.

Now, from a scientific standpoint, that is an A-Number-1 
experiment. That is the experiment that makes rat-running ex­
periments sensible, because it uncovers the clues that the rat 
is really using-not what you think it’s using. And that is the 
experiment that tells exactly what conditions you have to use 
in order to be careful and control everything in an experi­
ment with rat-running.

I looked into the subsequent history of this research. The 
next experiment, and the one after that, never referred to Mr. 
Young. They never used any of his criteria of putting the cor­
ridor on sand, or being very careful. They just went right on 
running rats in the same old way, and paid no attention to 
the great discoveries o f Mr. Young, and his papers are not re­
ferred to, because he didn’t discover anything about the rats. 
In fact, he discovered all the things you have to do to dis­
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cover something about rats. But not paying attention to ex­
periments like that is a characteristic of Cargo Cult Science.

Another example is the ESP experiments o f Mr. Rhine, and 
other people. As various people have made criticisms-and 
they themselves have made criticisms of their own experi- 
m ents-they improve the techniques so that the effects are 
smaller, and smaller, and smaller until they gradually disap­
pear. All the parapsychologists are looking for some experi­
ment that can be repeated-that you can do again and get the 
same effect—statistically, even. They run a million rats-no, 
it’s people this time-they do a lot o f things and get a certain 
statistical effect. Next time they try it they don’t get it any­
more. And now you find a man saying that it is an irrelevant 
demand to expect a repeatable experiment. This is science?

This man also speaks about a new institution, in a talk in 
which he was resigning as Director of the Institute of Para­
psychology. And, in telling people what to do next, he says 
that one of the things they have to do is be sure they only 
train students who have shown their ability to get PSI results 
to an acceptable extent-not to waste their time on those am­
bitious and interested students who get only chance results. It 
is very dangerous to have such a policy in teaching-to teach 
students only how to get certain results, rather than how to 
do an experiment with scientific integrity.

So I wish to you-I have no more time, so I have just one 
wish for you—the good luck to be somewhere where you are 
free to maintain the kind of integrity I have described, and 
where you do not feel forced by a need to maintain your po­
sition in the organization, or financial support, or so on, to 
lose your integrity. May you have that freedom. May I also 
give you one last bit of advice: Never say that you’ll give a 
talk unless you know clearly what you’re going to talk about 
and more or less what you’re going to say.
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