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nothing we think about or
experience is emotion-free. This
changes how we think about our
ability to exercise free will, and
whether or not we can be rational
without engaging our emotions.

The New Sciences and the
Learning Organization Part
4A: Cheese Please!
by Marilyn Herasymowych, MCE,
and Sonia Herasymowych, PhD
“Mind, not space, is science’s final
frontier. Even the most avid
believers in the power of science to
solve its problems consider the mind
a potentially endless source of
questions. … How do we learn,
remember, see, smell, taste, and
hear?”
— John Horgan, The End of
Science: Facing the Limits of
Knowledge in the Twilight of the
Scientific Age (1996)
As a new science, cognitive science
is exploding with new information
on how humans think, and how our
thinking gives rise to our behaviours.
Cognitive science covers a broad
spectrum of science, including brain
research, thinking, neurobiology,
biochemistry, and psychology. The
discoveries that are emerging from
cognitive science are rocking the
foundation of what we believe as a
Western culture, and what it means
to be human. For example, we now
know that our minds are directly
connected to our bodies, that most of
our thinking is unconscious, and that

In his book, The End of Science,
Horgan interviews Marvin Minsky,
one of the founders of artificial
intelligence. Minsky uses the term
investment principle to describe one
of the facets of the human brain that
often causes problems in how
humans think and act. The
investment principle is “the
tendency of humans to keep doing
something that they have learned to
do well rather than to move on to
new problems”.
To illustrate, here’s a story that
demonstrates the investment
principle. Visualize a maze in
which one of the corridors contains
a piece of cheese. Of course, for
this story to work, you need to
assume that:
• There are two principal
characters in this story: a
human and a mouse.
•

There are two mazes, one built
for a human and one built for a
mouse.

•

The human likes Brie cheese,
and finds it worth the effort to
search for this gourmet treat.
Of course, the mouse likes any
kind of cheese.

•

The cheese is put in the same
place each time the human and
the mouse run their respective
mazes.

If the human is put into the maze, the
human will search the various parts of
the maze until he or she finds the Brie
cheese. If you put a mouse into the
maze, the mouse will perform as well
as the human, searching until it finds
the cheese. The next time you put
both the human and the mouse into
their respective mazes, they will each
travel the same path that led to the
cheese in the first place. Both species
will continue to travel the same path
to cheese indefinitely, as long as the
cheese is put in the same place each
time. This behaviour demonstrates
that humans and mice are quite
similar in their behaviours in a maze.
Now, move the cheese to another
location, and watch what happens
when you put the human and the
mouse into their respective mazes.
The mouse will run the maze to the
same spot as before, and discover that
the cheese is not there anymore.
Without a moment’s hesitation, the
mouse will turn around and search the
other parts of the maze until it finds
the cheese. When the mouse is placed
into the maze again, it will run to the
new location of the cheese. It’s as if
the old location no longer exits for the
mouse.
Like the mouse, the human will run
the maze to the same spot as before,
and discover that the cheese is not
there anymore. However, the
human’s next behaviour is what
makes humans and mice different:
instead of searching the rest of the
maze as the mouse did, the human
becomes confused about what has
happened to the cheese. The human
asks questions such as, “Who moved
the cheese?” or “Where did the cheese
go?” He or she concludes that, “This
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is a temporary problem that will
return to normal tomorrow.” Unlike
the mouse, when the human is put
into the maze the next day, he or she
returns to the old location of the
cheese. Not finding it there, the
human becomes irritable, difficult,
and depressed. What’s even more
interesting is that the human has a
very good chance of continuing this
behaviour time and time again,
returning to the old location, rather
than exploring new possibilities. At
times like these, mice seem to be
smarter than humans are, because,
when conditions change, it’s the
next meal that’s important, not
yesterday’s meal.
Are mice actually smarter than we
are? In this case, they seem to be.
Because their brains are small and
focused on the present, mice are not
concerned with past experience.
That is the advantage of a small,
focused, mouse brain. Without
question, humans are far more
intelligent, adaptable, and
technologically able to create their
own environments. But we pay a
price for this advantage: we have
long memories, and we expect new
experiences to be like old
experiences. Unlike mice, we fall
prey to the investment principle. As
a result, we are often disappointed
when new experiences don’t live up
to our expectations, and we are
surprised or mortified when the new
experiences are different from our
expectations.
Why do our brains operate this
way? Human brains are the most
complex brains on the planet. Our
brains also use enormous amounts
of energy, so anything that
minimizes energy usage is a good
evolutionary tactic. Consequently,
the human brain has evolved to
develop patterns of thinking that
minimize the amount of energy the
brain has to use. What does this

mean in everyday life? It means that
we believe in our patterns of past
experiences to establish our present
and future behaviours. These patterns
become our working beliefs, in which
we invest time and energy, because
they are the beliefs upon which we
act.
There are four types of working
beliefs:
• Beliefs about oneself: How
capable we believe we are affects
whether or not we act. For
example, if we believe that we are
capable of getting the cheese
quickly and easily, we go in
search of the cheese, without
hesitation.
•

•

•

Beliefs about others: What we
believe about others, what they
do, and why they do things,
affects how competitive or
collaborative we become. For
example, if we suspect someone
else is in the maze and is after our
cheese, we act more
competitively.
Beliefs about society at large:
What society considers to be the
norms of behaviour determines
how we act out our beliefs. For
example, if we think someone is
outside the maze watching us, we
act differently, depending on what
we think the person expects from
us.
Beliefs about context: What we
believe is always set within a
context. For example, in this
story, the context has two main
aspects: the maze and the
location of the cheese. If we learn
about where the cheese is in the
maze, we tend to look for the
cheese in the same place, even if
it has been moved to another
location.

So what happens to our working
beliefs when the cheese is moved?
The investment principle kicks in,
and we are caught in our working
beliefs that the cheese should be in
the same place as before. The
cheese has no business being
anywhere else. So, we complain
that the cheese is gone, and
rationalize why it should be there.
The key is in understanding the
power of the investment principle in
keeping us tied to our past
experiences, and thus preventing us
from discovering new possibilities.
Once we understand how the
investment principle works, we can
understand our working beliefs, and
make choices about whether or not
we should continue to act on these
working beliefs.
“As long as we remain mysteries to
ourselves, as long as we suffer, as
long as we have not descended into
a utopian torpor, we will continue to
ponder and probe our minds with the
instruments of science. How can we
not? Inner space may be science’s
final — and eternal — frontier.”
— John Horgan, The Undiscovered
Mind: How the Human Brain
Defies Replication, Medication,
and Explanation (1999)
Note: Peter Hawkins, a researcher
in organizational learning, told the
story of the cheese and the maze at
the 1999 Learning Company
Conference in Warwick, England.
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