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gre‘a;%: s‘gniﬁcance of the law in’ daily life. We are
slowly beginning to realize that triviality and impor-
tance’ of events are not measured by the absolute
magnittdes of the(wevents but by thé more specific
relationghips they bear to our appreciation of them.

Satisfaction with wages, hours, working conditions

within the middle ranges, to paraphrase the limita-
tions ‘set to Weber’s law, are more dependent on what
the othdr fellow gets, how long he works, and where
he works than upon any direct understanding of
the acthial differences in amount of or method of
payment. -

In 17{3, the astronomer in charge of the Greenwich

Observdtory noticed that an assistant whose error in -

recording stellar transits had pre/gously been a half
second,|had now increased that” error to almost” a

whole second. The error became the tapic of much’

discussipn and almost one hundred years later be-
came tlie leading problem of - psychological investi-
gation. [Che refinements of method, the insight*gained
into behavior, and the importance of the results where
minute time periods are a factor need not «letain us
here. Ve may nevertheless,note in passing that one
hundred ahd ‘thirty years later we have come full

_cycle atjd the problem of the “personal equation” gis

once myre a practical one. The driver of an autonio-
bile whp cannot shift his foot from accelerator to
brake in fity-two hundredths of a second or there-
abouts Yvill be denied his license as was the assistant
astronomer years ago. He is offered one alternative
unknowh in earlier days, to improve by practice where
he il |not. endanger others, according to a learning
curve that bristles with mathematics sufficiently de-
tailed tg satisfy the most fastidious.* This “‘personal
equatior) " has been the factor in thousands of cases
of turngver and the cause of unmeasured amounts of
unhappiness and friction. : ’

If time permitted it would be irteresting to trace -

historicglly the growing significance of mental test-’
ing, of|the psychologist’s studies of tlie emotions,
and of the still more recent attempts at quantification
in the field of human personalities. We are not only
confident that the ghost of the fallacy that psychology
cannot become a practical science is rapidly being
faid; byt also that its shadow is materializing into
real substance and form for those who still call knowl-
edge intuition and experience. We have tried to

EF, A Moss and H. H. Allen. “Personal Equation in
le Driving.” Journal of the Socicty of Automotive
Engineers, Vol. 16, April 1925, pages 415-420.

cof acquirement ()f skill in this industry.
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show above that “intuition and experience” are “but
elementary and crude efforts at artistic explanation.

' oo . \

In 1897, Bryan and Harter published “their studies
of learning. 'In this report they showed what are
now generally l\nown features of the learning cyrve,
such as the carly stccpncss of the curve, its flatter
portion, and the later steep. portion where skill be-
comes expertness.  Since then many studies have

appearéd on different types of learning, of learning -

by different processes, of l¢drnmg with or’ without
knowledge, and of the effects of different incentives,
distractions, etc. Nly attention has" .recently been
called to these facts/again by a statement .nfade in a
serics of articles on *“Management in the Wood-
working Industry,” by, Carle M. Bigelow. He seems
to have rediscovered these, earlier faets in his studies
He has
sought to apply this rediscovery by a special modifica-
tion of his method of paying wages. The modifica-
tion consists primarily in a steadier rise in tlie wage
scale than is wa u‘mntul b\ the shape of" the learmnw
curve. ) ) .

We Dbelieve 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 n')ust 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 balance of average proficiency very rapidly.
Especially. in plants employing &emale labor, the loss. of

. operatives before they become fairly efficients workers is a

serious problem and we believe largely due to the fact that

© their remuneration is based upon a required constant increase

in proﬁcnency which is pracucally impossible for the average
worker to maintain.® B

Noting. as a general prelimjnary reservation that
the acquiremlent of skill depends on the materials and
operations involved, let us Jook at some of the im-
plications in thé above obsepvation. 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 ordinary
learner usually does his best for a time, then because
of fatigue, or lack of attention, or loss of interest, he

"Quoted- by Roe and Lytle in Management’s Handbook,
Ronald, -1924; pages 962-963.
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relaxes and works aff a lower point of efﬁuency
Again assuming for the moment that in the wood-
working industry we are dealing with types of ac-
quirement of skill tlat follow the simpler laws of
learning, we see tha{ an increase in wages, at the
plateau stage, theoretically at leagt, is more likely to
fixate the sensations of fatigue, ¢r habits of lack of
attention than to stinjulate toward an elimination or
shortening of the plateau. If fexamination should
show that loss of interest is the factor, we are again
confronted with a sinfilar question.  Should payment
continue to increase While the intgrest of tlie worker
is temporarily busied |with surrogndings not yet ad-
justed to? < '
The application of nother type' of incentive should
be considered at the eginning. of the plateau of the
curve. “There. is in every workroom a fashion, a

“habit of work, and |the new worker follows that

fas';hi(m, for it isn't r spectable nt to. . . . . Our
chart shows that the tronger the sentiment in favor
of industry is, the hapder the new member tries and
the sooner he succeeds.™* After a certain familiarity
dnd degree of mastery are attained the worker begins
to look .about him, fo ¢bserve how others are' working,
how -they act, and wlo they are. According to this
view the wage phase jof the incentive if used should
be applied to those i1 the department who are most
skilled and the beginngrs who are in the plateau stage

" should then be furnjshed with data showing how

profitable it is to reach high skill. .Previous to this
stage to know about hijghest possible production might
conceivably be a discouragement rather than an- in-
centive. For those who prefer to keep all incentives
in terms of wages, it is, thereiore, the wages paid
others, not the direct \wage, that is the incentive.

We are not, hO}ve\'ﬁ r, directly concerned with wage
incentives. Let us take the case quoted by Douglas.
The management found their product was losing in
“consumer demand. They laid off one-half the force.
. Production remained the same or better. Again they
laid off men. Still the production failed to fall. In
anotHer instance, WQere qpecmll effort over a two
year period had reduged waste and spoiled parts one-
half, the management | announced }hat until times were
better they would shut down the |plant as soon’as the
present. stock of w tena]s was ‘worked up.

- 11Pyle, W H., “The P‘;ychology of Learning,” \’V"Arwlck
and York, 1921, page 3“
‘12Gantt, H. L, “Woﬂk \V1ge<,\ and Profits.” The En-
gineering Magazine Co., %1019 page 186.
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Waste fell 75 per cent below the existing level.
Mere mention need be made of 'Wolf’s experiences
with non-financial mccntlves in this connection.

What about the learnit curve? Both of these
illustrations seriously modi&y that ‘curve, if production
be the measure. Neither of the changgs in the curve
just cited was produced by task and bonus, or pre-
mium or piece rate, or.an{( other method of payment.
You may say, these illusttations do ndt apply to the’
first plateau. Perhaps so, perhaps not They certaml)
apply to later plateaus which are equ'\lliy important. .

Let me recal] at this point some further data on
the learning curve. We have not drawh 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 machine cgqn be operate:l
more rapidly than the most rapid hiiman reaction
necessary to tend it, we can then find the human’
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 dperating. 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
cub]ects when they quit usually said, “Oh, I, ]ust
quit,” or “I décided 1 had stood long enouvh 3
merely, “\\ hat’s the use?” |

Here is where a rough generahzatl&)n of Weber’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| g\\ es 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 ta its standard
fraction. .

Note that I am not advocating continuous work at
the peak. - Stephen Leacock tells of the calculation
whereby the ad(lmon of two, 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 ounges
per day. He adds: “I had to remind her lauvf}m 1y
that at 8 ounces a day the fellow would probably”be
working up to capacity, and carrying what we ‘chll”

in business his peak load. The essential factor in ™

P

business i5 to load up to the peak and stay there.” ¥




