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not be foreseen. Three sugéestions arise from the con-
siderations of this paper. :

1. Parenthood should be officially recognized as a de-
velopmental stage occurring between childhood and old
age, Collation of all studies concerning parents in one
section of the Psychological Abstracts would assist the
growth of knowledge concerning parents and encourage
recognition of this branch of psychology in teaching
and research. The divisional structure of the APA
should also make room for the presentation of papers
concerning parenthood. The most appropriate altera-
tion would probably be to change the name of Division
7 (Childhood and Adolescence) to the Division on De-
velopment, Strictly speaking, Division 20 (Maturity
and Old Age) should be renamed the Division on In-
volution. ‘

2. Studies should be made of what kinds of mothers
are receptive to suggestions from psychologists concern-
ing child rearing, and what the effects of various sug-
gestions are. No responsible clinician, in his contact
with individual patients and therapy groups, feels justi-
fied in making a statement just because it is true, with-
out regard to the effect of making the statement just
then and to just those persons. A similar standard of
ethics should prevail in the broadside approach of psy-
chologists to the general public.

3. A study of the mother-blaming complex itself
should comprise a part of the training of psychologists.
Among those young adults who are studying interper-
sonal relations a preoccupation with the causes of hu-
man frailty may lead to a resurgence of mother-blam-
ing. Awareness of the source, the nature, and the
consequences of this tendency may help the young psy-
chologist assume a more mature attitude in choice of
research problems, in content of teaching, and particu-
larly in clinical practice.
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On the Statistical Treatment of Football Numbers

Professor X sold “football numbers.” The television
audience had to have some way to tell which player it
was who caught the forward pass. So each player had
to wear a number on his football uniform, It didn’t
matter what number, just so long as it wasn’t more
than a two-digit number.

THaeE AMERICAN PSYCHOLOGIST

Professor X loved numbers. Before retiring from
teaching, Professor X had been chairman of the De-
partment of Psychometrics, He would administer tests
to all his students at every possible opportunity. He
could hardly wait until the tests were scored. He
would quickly stuff the scores in his pockets and hurry
back to his office where he would lock the door, take
the scores out again, add them up, and then calculate
means and standard deviations for hours on end.

Professor X locked his door so that none of his stu-
dents would catch him in his folly. He taught his stu-
dents very carefully: “Test scores are ordinal num-
bers, not cardinal numbers. Ordinal numbers cannot
be added. A fortiori, test scores cannot be multiplied
or squared.” The professor required his students to
read the most up-to-date references on the theory of
measurement (e.g., 1, 2, 3). Even the poorest student
would quickly explain that it was wrong to compute
means or standard deviations of test scores.

When the continual reproaches of conscience finally
brought about a nervous breakdown, Professor X re-
tired. In appreciation of his careful teaching, the uni-
versity gave him the “football numbers” concession, to-
gether with a large supply of cloth numbers and a vend-
ing machine to sell them. ’

The first thing the professor did was to make a
list of all the numbers given to him. The University
had been generous and he found that he had exactly
100,000,000,000,000,000 two-digit cloth numbers to start
out with. When he had listed them all on sheets of
tabulating paper, he shuffied the pieces of cloth for
two whole weeks. Then he put them in the vending
machine,

If the numbers had been ordinal numbers, the Pro-
fessor would have been sorely tempted to add them up,
to square them, and to compute means and standard
deviations. But these were not even serial numbers;
they were only “football numbers”—they might as well
have been letters of the alphabet. For instance, there
were 2,681,793,401,686,191 pieces of cloth bearing the
number “69,” but there were only six pieces of cloth
bearing the number “68,” etc., etc. The numbers were
for designation purposes only; there was no sense to
them.

The first week, while the sophomore team bought its
numbers, everything went fine. The second week the
freshman team bought its numbers. By the end of the
week there was trouble. Information secretly reached
the professor that the numbers in the machine had been
tampered with in some unspecified fashion.

The professor had barely had time to decide to in-
vestigate when the freshman team appeared in a body
to complain, They said they had bought 1,600 num-
bers from the machine, and they complained that the
numbers were too low. The sophomore team was
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laughing at them because they had such low numbers.
The freshmen were all for routing the sophomores out
of their beds one by one and throwing them in the river.

Alarmed at this possibility, the professor temporized
and persuaded the freshmen to wait while he consulted
the statistician who lived across the street. Perhaps,
after all, the freshmen had gotten low numbers just by
chance. Hastily he put on his bowler hat, took his
tabulating sheets, and knocked on the door of the
statistician.

Now the statistician knew the story of the poor pro-
fessor’s resignation from his teaching. So, when the
problem had been explained to him, the statistician
chose not to use the elegant nonparametric methods of
modern statistical analysis. Instead he took the pro-
fessor’s list of the 100 quadrillion “football numbers”
that had been put into the machine, He added them
all together and divided by 100 quadrillion,

“The population mean,” he said, “is 54.3.”

“But these numbers are not cardinal numbers,” the
professor expostulated. “You can't add them.”

“Oh, can’t I?” said the statisticlan. “I just did.
Furthermore, after squaring each number, adding the
squares, and proceeding in the usual fashion, I find the
population standard deviation to be exactly 16.0.”

“But you can't multiply ‘football numbers,’” the
professor wailed. “Why, they aren’t even ordinal num-
bers, like test scores.”

“The numbers don’t know that,” said the statistician.
“Since the numbers don’t remember where they came
from, they always behave just the same way, regard-
less.”

The professor gasped. ,

“Now the 1,600 ‘foothall numbers’ the freshmen
bought “have a mean of 50.3,” the statistician con-
tinued. “When I divide the difference between popu-
lation and sample means by the population standard
deviation, . . .”

“Divide!” moaned the professor.

% ., . And then multiply by \/1,600, I find a critical
ratio of 10,” the statistician went on, ignoring the in-
terruption. “Now, if your population of ‘football num-
bers’ had happened to have a normal frequency dis-
tribution, T would be able rigorously to assure you that
the sample of 1,600 obtained by the freshmen could
have arisen from random sampling only once in. 65,-
618,050,000,000,000,000,000 times; for in this case these
numbers obviously would obey all the rules that apply
to sampling from any normal population.”

“You cannot . . .” began the professor.

“Since the population is obviously not normal, it will
in this case suffice to use Tchebycheff’s inequality,” *

1 Tchebycheff’s inequality, in a convenient variant, states
that in random sampling the probability that a critical
ratio of the type calculated here will exceed any chosen
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the statistician continued calmly. “The probability of
obtaining a value of 10 for such a critical ratio in ran-
dom sampling from any population whatsoever is al-
ways less than .01. Tt is therefore highly implausible
that the numbers obtained by the freshmen were actu-
ally a random sample of all numbers put into the
machine.”

“You cannot add and multiply any numbers except
cardinal numbers,” said the professor.

“If you doubt my conclusions,” the statistician said
coldly as he showed the professor to the door, “I sug-
gest you try and see how often you can get a sample
of 1,600 numbers from your machine with a mean be-
low 50.3 or above 58.3. Good night.”

To date, after reshuffling the numbers, the professor
has drawn (with replacement) a little over 1,000,000,
000 samples of 1,600 from his machine. Of these, only
two samples have had means below 50.3 or above 58.3.
He is continuing his sampling, since he enjoys the com-
putations. But he has put a lock on his machine so
that the sophomores cannot tamper with the numbers
again, He is happy because, when he has added to-
gether a sample of 1,600 “football numbers,” he finds
that the resulting sum obeys the same laws of sam-
pling as they would if they were real honest-to-God
cardinal numbers,

Next year, he thinks, he will arrange things so that
the population distribution of his “football numbers” is
approximately normal. Then the means and standard
deviations that he calculates from these numbers will
obey the usual mathematical relations that have been
proven to be applicable to random samples from any
normal population,

The following year, recovering from his nervous
breakdown, Professor X will give up the “football num-
bers” concession and resume his teaching. He will no
longer lock his door when he computes the means and
standard deviations of test scores,
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constant, ¢, is always less than 1/c% irrespective of the
shape of the population distribution. It is impossible to
devise a set of numbers for which this inequality will not
hold.



