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great | ighiﬁcance of the law in daily life. We are
slowly [beginning to realize that triviality and impor-
 tance pf events are not peasured by the absolute
magnithides "of the events but by the more specific

relaticiships they bear to our appreciation of them.
Satisfaction with wages, hours, working conditions

within [the middle ranges, to paraphrase the limita-
tiong set to Weber’s law, are more dependent on what
the ¢tHer fellow gets, how long he works, and where
he ivorks than upon any direct understanding of
the factual differenices in amount of or method of
payment. o

Inl 1793, the astronomer in charge of the Greenwich
Obsénfatory nqticed that an assistant whose error in
recotding stellar transits had previously been a half
second| had now increased that error -to almost a
whele Jsecond. The error became the topic of much

disctisdion and almost one hundred years later be-
came. the leading problem of psychological investi-
gatiqn| The refinements of method, the insight gained

into beliavior, and the importance of the results where
minytq time periods are a factor need not detain us
here] .|We may nevertheless note .in' passing that one
hundrdd and thirty years later we have come full
cycl ' dnd the problem of the “personal equation” is
once nore a practical one. The driver of an automo-
bile |who cannot shift his foot fronf{accelerator to
brake |in fity=two hundredths of a setond or there-
abouts| will bcb denied his license as was the assistant
astronpmer yéars'ago. He is offered one alternative
unknojvn in earlier days, to improve by practice where
he Will not endanger others, according to a learning
curVe |that bristles with mathematics sufficiently de-
tailed fo satisfy the most fastidious.® This “personal
equdtipn” has been the factor in thousands of cases
of thrhover and the cause of unmeasured amounts of
unh qiness and friction. ‘o

If tjme permitted it would be interesting to trace

historically the growing' significance of mental test- -

ing,| of the psychologist’s studies of the emotions,
and |o] the still more recent attempts at quantification
in, the|field of Ijq.fman personalities.. We are not only
confidént that the ghost of the fallacy that psychology
canrof become a practical science is rapidly being
"laid} but also that its shadow is materializing into
real [si{bstance and form for those who still call knowl-
intuition and experience. We have tried to

edg
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show above that ™intuition and experience”
elementary and Lrude efforts at artistic explanation,

) oI

In 1897, Bryan and Harter published lchu studies
of learning, In this report they showed what are
now generally known features of the learning curve,
such as the early steepness of the curve, its flatter
portion, and thg, later steep portion where skill be-
comes expertness.
appeared on different types'of learhing, of learning
by different processes, of learning with or without
knowledge, and of the effects of different incentives,
distractions, ete. My attention has * "Lcntly been
called to these facts 4;411] by a statement made in a
“Management in the Wood-
He seems

serics of articles on
working Industry,” by Carle M. Bigelow.

to have rediscovered these earlier facts in his studies

of acquirement of skill in this industry. . He has
sought to apply this" rediscovery by a special modifica-

tion of "his method of paying wages. The modifica-

are but

Since then many studies have’

tion consists primarily in”a steadier rise in the wage '

scale than 1s warranted by the shape of the learning
curve.

‘We believe that we have discovered an absolute fact that
with the average worker .when he or she' has covered about
one-half normal training period, there must be expected a
period of time, depending upon nature of work, when progress
or increase in skill practically ceases. Then, after a short
while, he attains Dbalance of average proficiency very rapidly.
Especially in plants employing female labor, the loss  of
operatives before they become fairly efficient aorkers, is. a

- scrious problem and we believe largely due to the fact that,
- their remuneration is based upon a required constant increase
in proficiency which is practically impossible for the average -

worker to maintain.® .

Noting as a general preliminary reservation that
the acquirement of skill depends on the materials-and
operations involved, let us look at some of the im-
plications in the above observation. In the first place
we may note that later studies do not seem to indicate
the plateau as an essential part of the learning curve.!®
“As long .as a learner maintains a high degree of
attention and puts'forth maximum effort, he continues
to improve till he reaches his limit. . The ordinarv
learner usually does His best for a time; then because
of. fatigue, or lack of attention, or loss of interest, he

9Quoted by Roe and Lytlc in Management's Handbook,
Ronald, 1924,.pages 96"-96'{
"Book, W, F,

Referepce to Its Acqu:smon in Typewriting,”
sity of, Montana, Missoula, 1908.
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relaxes and works at| a low¢t point of efficiency.”'*:

Again assuming for
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quirement of skill tt
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plateau stage, theoret
fixate the sensations
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We are not, however, directly concerned with wage,
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According to this’
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Ixisting level.

Mere mention need be.made of Wolf's experiences
with non-financial incéntives in this connection.

What about the learning curve? Both of these

illustrations seriously modify that curv, [1‘5 production

-Neither of the- changes in the curve.

just cited was produced by task and bonus, or pre-

.mium or piece rate, or.any pther methad of payment.

You may say, thesé illustrafions do nd:t apply- to the
first plateau. Perhaps so, perhaps not. [They certainly
apply to later plateaus which are equally important.

Let me recall at this point some fyrther datg; on,
the learning curve. We have not drawn the complete
curve until we know the relation between speed of
reaction and the, limits of the machine, if it be a
machine operation. If the miachine can be operated
more rapidly than the most rapid human reaction
necessary to tend it, we can then
limits of speed and skill. Under other conditions,
we cannot. Turning to the human side of the equa-
tion, Fernald's endurance or will test illustrates viv-
idly the possible congeries of factors operating. The
test is simple; to stand on one’s toes until it is impos-
sible to stand in that manner any longer. Though
not a natural position, there seems to be no short
physiological limit beyond which one cannot go. The
subjects when they quit usually said, “Oh, I just
quit,” or “I decided I had stood long enough,” or
merely, “What’s the use?”

Here is where a rough "generalization of Webet’s
law recurs to us. The decreasing value of the stimu-
lus due to adaptation, habituation, fatigue, or change
of interest reaches a point where the- ratio between
stimulus and mental process no longer gives the just
noticeable difference necessary for a rising or even
level learning curve. The introduction of other sti-
muli, incentives if you will, or decreasing effect of
these may again raise this ratio to ifs st’md'\rd
fraction. *

Note that I.am not advocating contumous work at
the peak. Stephen Leacock tells of the calculation
whereby the addition of t\vQ four, etc., ounces of
food would cause a hen finally to lay 20 eggs per
week. His partner, enthusiastic over the possibilities,
suggested they start at once feeding the hen 16 ounces
per day. He adds: “I had to remind her, laughingly

that at 8sounces a day the fellow would probably be”
working up to capacity, and carrying what we call -

in business his peak load. The essential factor in
business is to load up to the peak and stay’there.”
. .

find the hunan”
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