Part One

THE LEISURELY
TRHEOREMS

Only those who take leisurely what the people
of the world are busy aboui can be busy about
what the people of the world take leisurely.

TAQIST MAXIM

This book describes the general principles of engi-
neering human competence, an undertaking that
may seem audacious. Some will think that anyone
who writes such a book must consider himself very
competent indeed, but nothing could be farther from
the truth, Investigators need not share the qualities
of the things they investigate, or botanists would
have to be flowers and physicians diseased. The
system I describe here has been 20 years in the
making, which alone should attest to my inefficiency.
But my own incompetency has served me well,
because in my years of refining and testing the sys-
tem in the real world, I have learned even more from
my many failures than I have from my few successes,
Fortunately, I have had competent colleagues, stu-
dents, and clients, and it is because of their increas-
ing success in applying these principles that I have
finally decided the system is sufficiently coherent to
make a useful book.

But what manner of subject matter is human com-
petence? psychology? economics? education? sociol-
ogy? It is no one of these things, although it relates to
all of them and to others as well. The best way 1

1
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know to introduce it to you is through an analogy from quite another
area,

In the early 1960s many people became interested in something
engineers call “total energy systems.” To understand what “total
energy” (TE) is, first imagine building an apartment house with
engines in the basement to generate all the electricity the building
requires, In the typical setup, these engines are fueled by the bumning
of natural gas. Part of the heat runs the generator, but most of it simply
goes up the stack as waste heat. A TE system captures this waste heat
and uses it for other things, such as heating, air conditioning, and hot
water, If the system is designed carefully, much of this energy can be
saved.

In 1960 a small firm—we’ll call it Starbright and Wise—was hired to
develop a training course to teach energy experts about TE engineer-
ing. This firn very quickly discovered that there really was no TE
technology—only a lot of other technologies that had more or less
application to TE. Engine specialists, for example, knew a great deal
about generators, but virtually nothing about the considerable sociol-
ogy of energy use or the heat loss of a building. Heating engineers
knew a lot about computing heat loss, but next to nothing about electri-
cal generation, generator controls, or the financing of such equipment.
Energy financial specialists knew little about heat engineering or elec-
trical generation. Put all together, these experts could not design the
most efficient TE system. The parts of the elephant were well under-
stood; but the assortment of experts, when asked to make one, usually
had the trunk where the tail should be, or legs too small to support the
beast.

The Starbright and Wise team was temporarily baffled. Still, a few
people had designed excellent TE systems, although they insisted that
their achievements were the result of an “art’—one they believed
others could not be trained to copy. Undismayed, Starbright and Wise
pursued these “artists” anyway and asked them to describe how they
had designed their energy systems. Our team was not surprised to find
that the descriptions of the artists did not at all match what had been
done,

Starbright and Wise reasoned that if they were to teach TE technol-
ogy they first had to “invent” it. They did such things as create work-
sheets to plot the “sociological” pattermns of energy uses, optimal gener-
ating systems, and financial feasibility analysis. And the system they
eventually developed became the standard for the industry. Not only
could they teach ordinary people to design quite acceptable TE sys-
tems, but even some of the already successful “artists™ acknowledged
that their systems would have been substantially improved if they had
followed the procedures of Starbright and Wise. In fact, the new system
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so simplified things that much of the work that once required experts to
perform could now be done by laypersons with very little training. One
sure sign that a technology has been created is when technicians
appear.

We can easily sort out what Starbright and Wise did and did not do.
They certainly did not discover new facts about the principles of
energy. They did not create new methodologies for designing engines
or buildings or for financing and fueling them—although they did
greatly simplify many procedures of analysis. What they did do was put
into a single system some very diverse ways of looking at a complex
subject, Their contribution could be judged by three standards: (1} by
how broad and complex a range of problems it could help people
solve—that is, by its usefulness; (2) by the simplicity of the system
itself—the simpler they could make it without sacrificing its usefulness,
the better; (3} and, finally, by its coherence—by how well it had put all
those many vantage points together so that the new theory would have
a certain elegant “unity.” In short, we judge their theory of total energy
by the age-old criteria that the philosophers of science have applied:
utility, parsimony (simplicity), and elegance (coherence).

What Starbright and Wise did for total enexgy, I have tried to do for
the subject of human competence. I have tried to create a useful,
simple, and coherent system for engineering more worthy performance
in individuals and especially in groups of people. In doing this, I have
not discovered any new or startling facts about human conduct. I have
simply put together some of the vast knowledge and many methods we
already have that are relevant to competent human performance.

My method is a method of engineering and is, in many ways, just the
opposite of the method of science. Once, when 1 was a young behav-
ioral scientist working in the laboratory, I was (quite properly)
impressed with how little we know about human conduct, Scientists
approach their fields of study with humility, seeing themselves as small
spots of intelligence “surrounded by a vast sea of ignorance,” to quote
Isaac Newton from memory. Gradually, I discovered that I did not have
the temperament for science, because I was increasingly impressed by
how much we know about human performance that we have never
applied very well. 1 saw myself, unlike Newton, as a tiny spot of
ignorance surrounded by a vast sea of intelligence. This is the proper
attitude for the engineer. The scientist approaches nature as a little child
does, to discover what it is like. The engineer approaches nature with a
swagger, determined to change it into something it never has been and
never would be if left to itself. The scientist has a well-developed
methodology and follows it wherever it may lead; the engineer knows
precisely where to go, and will use any available methodology to get
there. I have summarized just some of their contrasting views:
















































































