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INTRODUCTION:

THE

BRIEFCASES

OF MESSRS.

SMITH

great bio-cultural
debate has led some scholars to stress the role of biological
selection in the development of human culture. Others have taken positions on
of the Darwinian
the opposite side, arguing that culture is independent
paradigm, and should not be included in it. Perhaps the majority has taken a
stand somewhere between the clearly biological explanations of human behavior
and the clearly cultural ones (Alexander,
1974, 1979; Alland, 1967; Barash,
1977; Barkow, 1980; Bohem,
1978; Campbell,
1965, 1975; Caplan, 1978;
Cavalli-Sforza & Feldman, 1981; Chagnon, 1979; Dawkins, 1982; Dobzhansky et
al. 1977; Freedman,
1979, 1980; Hamilton, 1964; Irons, 1979; Sahlins, 1976;
Trivers, 1972; White, 1975; Wilson, 1975, 1978). These positions have been
recently reviewed by Mundinger
(1980).
Despite the latest exchanges on the subject (cf. Vol. 10, No. 3, 1982 of Human
Ecology; Vol. 5, No. 4, 1982 of the Journul of Social and Biologkal Structures) it
seems that the situation is still pretty much the same as it was in 1978 when
Richerson & Boyd wrote: “The synthesis of natural selection and genetics in the
Haldane and Wright firmly established
a single basic
1930’s by Fisher,
evolutionary theory in biology. In the contemporary
period, Neo-Darwinian
theory has been rather successfully applied to a series of complex ecological
phenomena (e.g. Emlen, 19’73; Williams, 1975; Wilson, 1975). However, the case
of the human species is still as passionately debated as it was in the nineteenth
century. The behavioral peculiarities caused by our capacity for culture are yet
neither securely included in the compass of Darwinian theory nor unambiguously excluded from it (Wilson, 1976).”
In fact, it could be said that the ambiguities have increased in the last few
years. Durham (1982) argues as follows: “One of the principal by-products of the
‘sociobiology debate’ has been a growing interest in the subject of interactions
between the biological and cultural evolution of human beings. This interest has
been prompted by two realizations. First, it has become increasingly apparent
that the full explanation of human diversity requires attention to both biological
and cultural processes.
. . The second realization comes from the last two
The
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decades of patient research
demonstration
that hominid
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in paleanthropology
. . . we now have convincing
survival and reproduction
began to depend heavil)

on cultural as well as biological transmission
by at least 2.5 million years before
the present.” The latest attempts of sociobiologists
to integrate culture into the
evolutionary
model (e.g. Boyd & Richerson,
1985; Lumsden
& Wilson, 1981,
1983),
however,
still reduce
cultural
information
to genetic
modes
of
transmission.
Given the specific constraints
of the evolutionary
paradigm,
the argument
cannot be resolved
unless the two broad classes
integrated.
Von Cranach (1972) states the position

of phenomena
are correctI>clearly: “.
The evolution of

systems depends on the transference
of information.
of human behavior out of animal behavior,
this cm
for transference
by tradition (i.e. ritualization
the question,
and no third jxmihilit~
mists.”
The

physical

sciences

have confronted

In the case of the evolution
only take place genetically,

and individual

an analogous

learning)

situation

is out of

ivhen the need

to reconcile two different
classes of phenomena
split the great European
schools,
and produced
theoretical
poles very similar to those of the current bio-cultural
debate. The advances of physics in the first half of the century,
interpreted
through
the lenses of modern
epistemology
(Kuhn,
1962; Lakatos,
suggest that when a debate among “excellent
men” takes on the same
across time, the reason for it is the lack of a theoretical
paradigm.
In physics,

the

great

debate

over

the wave vs. particle

nature

1976),
forms

of light

was

eventually resolved in the only possible way: by formulating
a model that did not
exist before,
the light quantum
or “wave-particle”
paradigm
(Gamow:, 1966).
The new paradigm did not take anything away from the previous ones that dealt
with the purely wave-like properties,
and with the purely corpuscular
of light, respectively.
It was able to integrate them without contr-cdicting
and in the process

stimulated

overall complexity.
The bio-cultural

debate

the progress

seems

poised

of modern

on the threshold

physics

properties
these laws,

by increasing

of a fateful

its

step of this

kind. But where should one look for the invisible paradigm
that contains the
solution to the puzzle of human behavior? Its bearer should be found anywhere
human beings exist, or wherever
we find traces of their existence.
Just as the
wave-particle
includes all properties
of light, each human phenomenon
should
be an instance of the new paradigm.
Such as Mr. A. Smith, for example, who is
walking towards a tall office building with a briefcase clutched under his arm.
What information
relevant to the evolutionary
paradigm is he carrying?
Mr. Smith’s progress along the busy sidewalk is the outcome of physiological
arrangements
selected
and transmitted
through
eons of time. From
the
binocular vision that helps him navigate amidst the shifting crowds, to the nerve
bundles in his lower brain which coordinate
the acceleration
and cleceleration
of
his mass, Mr. Smith’s
body is regulated
by chemical
information
in his
chromosomes
interacting
with the results
experience. Let us assume, however,
that Mr. Smith is walking to\vards the tall building
to meet \tith a capital
investment
group whose members
are considering
whether to finance a new
industrial
process he has invented.
Our Mr. Smith has been working on this

of

Psychological
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information

combining,
and recombining
information
from
process for years, selecting,
many sources, until he finally arriveci at the extended
formula which constitutes
his inyention.
If the formula
is applied,
it will provide instructions
for a very
complex
and expensive
industrial
process - let us say the production
of’ a
sophisticated
super-missile,
which will make Mr Smith and his friends very rich,
and perhaps many other people very dead. So the information
contained
in the
formula
could be the most important
information
carried
by Mr. Smith. It
directs his behavior,
and it might produce
life-and-death
consequences
for
himself, his offspring,
and many other people as well. Where is this information
located, exactly? It is not coded in the genetic make-up
of his chromosomes.
It
could not be found in the sum total of his physiological
processes.
Parts of the
cells of his brain.
formula, hut not the entire process, are stored in the transient
Although
nowhere inside Mr. Smith can we find all the vital information,
he has
it with him nevertheless.
He is carrying
it in his briefcase.
Mr. Smith’s
written
formula
is simply
the transposition
of chunks
of
intra-organismic
memory
onto a bundle of paper that constitutes
an artificial,
extrasomatic
memory.
It is the step from information
transmitted
biologically
to
information
transmitted
through
the material
culture.
In following
LIP the
future of his fateful formula, we might for the moment entirely forget MI-. Smith
as a biological organism.
We are now in the realm of “unquestionably
cultural”
processes. A typed document
is surely not biological, and as Van Cranach (1972)
states, there is no “third possibility.”
How will Mr. Smith transmit
his precious information,
making sure that it will
be accepted,
rewarded,
and that his name will survive down the corridors
of
time,

and perchance

provide

royalties

to his descendants?

It would be futile

for

him to try implanting
his genes in the bodies of the investors, because his genes
do not carry the relevant information.
He must convince them that compared
with other competing
most fruitful.
Thus

projects into which money could be invested,
Mr. Smith’s invention
will have to struggle

number
of other units of cultural
information.
A few of these
attention,
and they will be replicated
and transmitted
to the next

his will be the
with a great
will attract
generation.

Most will be ignored and forgotten;
their material shape decaying independently
of their makers’ memory
traces. It is possible, therefore,
to imagine a field of
study which investigates
a number of similar reports contained
in the briefcases
of Messrs. A. Smith, I3. Smith, C. Smith, and so forth. If the analysis of such
reports were to uncover some regularities
and variations
in their content,
we
would be in an epistemological
situation
very similar to what Darwin found
himself in when he studied the heads and beaks of the Galapagos
finches.
Instead of regularities
due to genetically
transmitted
organismic
memory,
\ve
would be studying regularities
in the transmission
of extra-somatic
memory. The
specific contents will vary, but the epistemological
structure
will be the same.
If we had piles of typed reports
dealing
with the subject of Mr. Smith’s
invention,
sorted out by the date of their writing, we would have a structurally
analogous
situation to paleontology.
We could study the selective variation in
time as well as space of the various bits of information,
identifying
ancestral
strains and cultural islands. In both cases, that of Darwin and of the hypothetical
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analyzed
is the
of some memories
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similar, but complementury
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extinction,
to others.

modification,

or

over-

evolution
requires
an approach
that is structurally
to the approach
of behavioral
geneticists
or human

socio-biologists.
The sociobiologist
attempts to isolate, by various methods, what
is surely genetic from “everything
else.” A cultural evolutionist
would try to
isolate,
by equally
artificial
methods,
that which is surely
cultural
from
“everything
else.” The former attempts to separate information
carried by the
first hereditary
system (the biological) from that transmitted
through the second
hereditary
system (the cultural).
The same process,
moving in the opposite
direction,

is required

by the latter;

the task here is to study information

which is

undoubtedly
cultural,
indeed extra-somatic.
Both approaches
are subsumed
under a general bio-cultural
theory of selection,
made necessary
by the twin
hereditary
beings.
There

system,
is ample

by the parallel
evidence

trans-generational

concerning

memory

the complementary

codes

effects

of human

of these

two

information
systems.
This is especially
true of studies that document
the
influences
of biological memory on cultural memory;
these we might call “strict
bio-cultural
approaches.”
But the opposite causal links, seen through
“culturobiological” studies, also reveal the complementarity
of the two approaches.
Here
a variation in cultural information
might lead to advantages or disadvantages
at
the level of differential
biological reproduction,
and therefore
of the selection of
genetic information.
For instance, let us assume

that a Mr. D. Smith

is walking

towards

another

tall

building, this time in a city in one of the many totalitarian
societies of this planet.
MI-. D. Smith’s briefcase contains elaborate political plans he and his friends have
developed

over time, plans at variance

with the official

policies

of the regime.

He

is unfortunately
stopped
by the police, who discover the information
in his
briefcase.
The police decide to get rid of Mr. Smith: the variations induced on
his extrasomatic
memory
have negatively
selected his reproductive
potential,
eliminating
Mr. Smith as a carrier of biological information.
Instances
of cultural variation affecting
biological selection abound throughout the history of mankind,
from the Christian
martyrs to the Albigensians,
down to the hundreds
of thousands
of cases recorded
in the current
files of
Amnesty International.
Throughout
history memes have been busy killing off
genes. Of course memes are also involved in stable systems that regulate genetic
reproduction.
Hindu codes embody in writing a differential
accumulation
of
religious injunctions
which have directed for 5,000 years the genetic flow within
the caste system, by prescribing
preferential
matings
and the allocation
of
resources.
In less obvious ways as well, the principle of “actual and contemporar)
causes” of Lye11 and Darwin works itself out in everyday life. The acquisition of
specific cultural
skills brings differential
advantages
on the level of genetic
selection.
There
is ample evidence,
for instance,
showing that the quality of
health care services varies significantly
between neighborhoods
in any contemporary metropolitan
area. These are in turn segregated
by the primary skills of
the inhabitants
(professionals
and managers at one extreme, blue collar workers

Psychological
at the other).
evolution

Strict

bio-cultural

and

do not deny each other,

distinction
and
complementarity.

separation

bio-cultural

culture-biological

nor can either

of the two processes

It is therefore
necessary
to develop
relevant
to its own memory
system:
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information
approaches

be included

to human

in the other.

is the very condition

The

of their

two separate
selective paradigms,
biological
selection
among
genes,

each
and

cultural selection among memes. The “sociobiological
debate” can be restated in
terms of the interaction
among these two selective processes. But even this is not
enough.
We must postulate also a third selective paradigm,
actual mechanism
that selects what has already been selected
the second

hereditary

systems.

to clarify this point.
The wave-particle
cannot
that describe
unquestionably

Let us return

to the example

be defined except by reference
wave-like,
and unquestionably

to account for the
by the first and by
drawn

from physics

to the prior models
particle-like
phe-

nomena. Therefore
the wave-particle
is a third paradigm based on the two earlie?
ones. In the case of light the two phenomena
are also separate and irreducible
to
each other.
Yet they both
coexist
through
a complex
interaction
called
“wave-particle.”
It follows that this third paradigm
cannot itself be reduced to
the terms of the two prior ones. Every human being who has been “conceived”
and “socialized” is a bio-cultural
phenomenon.
To understand
the behavior of
such a being through
synthetic
theory
of

time, three paradigms
are necessary.
The
biological
selection.
The
second,
which

unformulated,
is the paradigm
of pure cultural
parallel with the first. The third paradigm
which

first one is the
is still largely

selection
to be developed
in
needs to be formulated
is the

one that compares
in its epistemological
function
to the wave-particle:
it is ttlr
parudigm of psychological selection that describes the momenta? inteructions between the
two preuious selective processes.
The location of this third selective process is the human brain, where chunks
of information
transmitted
through
the two great hereditary
systems
are
constantly sorted and selected. Most of this information’has
already been shaped
before
the person’s
birth by biological
and by cultural
selection.
But the
information-processing
system constituted
in human consciousness
introduces
its own variations
in the content
of the two trans-generational
hereditary
systems. Moment by moment, psychological
selection integrates and modifies the
information
provided by the two hereditary
systems. Each person during his or
her life cycle is thus both the object and the subject in the selective process, an
heir and a contributor
to heredity.
At death he or she will pass on the
information
inherited,
and this will have been changed,
even if by “slight and
unimportant
variations.”
A rather trivial example of the integration
of the three paradigms
would be
that of x, a member of the z caste in India, who selects a mate in terms of both the
cultural selection based on religious codes, and of psychological
selection based
on personal
preference.
He “chooses”
a specific partner,
but from within a
“prescribed”
caste. If in the given culture it is the male who selects the mate, we
see that his choice will introduce
several slight modifications
both in the genetic
and in the learned memory complement
of his children.
Half of the offsprings’
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genes, and an unknown
proportion
of their memes will differ depending
which
woman the man will select as a mate. The transfer
of bio-cultural
information
always involves
a reciprocal
causal interaction
between
all three selective
processes.
The single example
might be trivial, but its impact lies in its ver)
frequency.
In the case of human behavior the three paradigms
must always be considered
together,
after having
been operationali/.ed
independently
of each other.
Therefore
behavioral
phenomena
should appear as the logical solution to the
following theorem:
-

given biological selection “A” prior to th e b’ir tl i of person x (his conception
included);
given cultural
selection
“B” prior to the birth and development
of s
(including
all extraso matic information,
from airplanes
to textbooks,
with
which x will interact during his life cycle);
given a psychological
selection
mechanism
“C” Lvhich tvill allow X- to
integrate
the information
selected by “A” arid “B”.
It follows that:
a specific variation in the flow of genetic information
(<‘AX”)will occur and
persist after the death ofx.
a specific variation in the flow of cultural information
(“I&“) will OCCUI- and
persist after the death of X.
And that is all
more or less.
Kut it would be a mistake to conclude that cultural and psychological
selection
affect “only” human
genetic selection.
Any “natural”
environment,
from the
moment
humans
choose to dwell in it, begins to be changed
by cultural
;md
psychological
selection.
Let us suppose that nlr. E. Smith’s briefcase holds the
report of a five-year plan for increasing
the yield of cereals and meat in a large
federated
nation on our planet. ‘l‘he members of the federal go\zernment
appl!
their psychological
selection mechanisms
to the plan. Their approval applied to
the extrasomatic
memory contained
in Mr. Smith’s briefcase will guarantee
its
o\er-repI-oductiorl
compared
to other
plans that were submitted
but not
approved.
The typewritten
report gets photocopied
and sent to the regional
branches of the federal government.
A new set of psychological
selectors - the
various bureaucrats
and experts in farming - will adapt their selective processes
to the instructions
in the report. Cultural
and psychological
selection begin to
interact in carrying
out the five-year plan: the reproduction
of some artifacts,
like tractors,
is increased;
the fields art: drained
or irrigated;
certain types of’
vegetation
and animal
life are destroyed.
In other ivords, the eco-system
is
changed in accordance
with instructions
coded in Mr. Smith’s plan. As the plan is
carried out, biological selection begins to interact with the other two. (It should
be noted that the biological selective paradigm,
which has been formalized
first
historically,
is not necessarily the first to vary in the sequence of causal e\,ents). In
other
words,
the genetic
complement
of some species of grain
wit1 be
over-reproduced
at the expense of the indigenous
crops. The genetic complement of cattle, swine and tow;1 will be Opel--1.el>r”dltced at the expense of’ other
animals that might potentially
share the same environment.
-

Psychological
Such

sequences

years. Therefore

have been

t)io-cultural

in fact occurring

it is clear that the Fisherian
rates of genetic extinction

actual

differential

taken

place over the inhabited

earth.

change,

The

inf’ornlation
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on our planet

model

for thousands

alone cannot

account

of

for the

and over-reproduction
as they have
Fisherian
paradigm only explains the

mechanisms

of biological

orientations
reproduction

to eventual
outcomes.
It explains
the structural
form of genetic
and extinction,
but not its content;
that is, it cannot explain lvhy

and how genetic complements
special case of the selective
biochemical
codes genetically
bio-cultural

but not the entire

causal process

from selective

change differentially.
Fisher’s synthesis is in fact a
reproduction
of information,
dealing only with
transmitted.
It cannot therefore
yield a general

theory.

If Charles
Darwin were to repeat today the Beagle’s journey
flying in an
airplane,
it is unlikely that he would limit his interest to a description
of the
“natural” food chain in the “watery forests of the southern
hemisphere,”
when
under

his eyes there

unfolded

a vast view of irrigation

cattle, entire sub-continents
covered
to know the contents of Mr. Smith’s

ditches,

endless

herds

of

with rice or grain. He would probably want
briefcase as well. It is therefore
necessary to

apply the basic reasoning
Darwin applied to his Galapagos
data to the written
reports contained
in Messrs. Smiths’ briefcases.
Is it possible to operationalize
selective retention
of information
at the level of extrasornatic
memory?
possible to show evidence for an entirely cultural selective paradigm?
The
section will address these questions.
If the answers

are reasonably

encouraging,

one might

then

Is it
next

try the next step:

to describe
a process of continuous
psychological
selection at the intrapsychic
level. This paradigm
is the hinge on which the differential
cumulations
of
genetic and cultural information
turn. The third section of this paper will sketch
in the outlines

of such a paradigm.
CULTUKAL

SELECTION

Science is an institution
by which people accumulate
and integrate
precise
information
over time. The theoretical
assumptions
of a new paradigm
are
already
workers

often in its entirety,
as chunks of information
available to
present,
in the field. The greater part of the concepts
used in the rest of this

paper is already familiar to previous writers. This was also the case with Lye11
and with Darwin, who were rightly called “synthesizers
of existing information”
(cf. Leakey,
1977).
The theoretical
assumptions
of cultural selection - defined as the process that
selects unquestionably
cultural information
stored in extra-somatic
memory should emerge
from the convergence
of concepts
already
years in the various relevant
disciplines.
More specifically,
might be looked for in works at the interface
of disciplines.

stratified
over the
such assumptions
As Wolman (1977)

has suggested,
in recent years new paradigms
seem to have arisen from areas of
interdisciplinary
research,
where the synthesis of syntheses has been at issue.
The methodological
convention
we shall adopt is to define as “cultural” any
information
stored in extrasomatic
memory. It is not possible, in a short space, to
review the enormous
variety of such information
and the manner of its selection
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and transmission.
We shall instead discuss a few examples
behavioral
instructions
to illustrate the general paradigm.
A case study

of Cultural

of culturally

encoded

selection: political constitutions

Written
norms
and laws are among
the most important
and accessible
instructions
in the cultural
pool affecting
phenotypic
behavior.
The
most
general lists of this type are the political constitutions
(hereafter
referred
to as
CTs or Constitutional
Texts) which are presently in use in every sovereign state
of the planet. The CT is in some respects a master-code
from which all other
legal instructions
are to be derived.
The information
contained
in the CTs
presumably
derives
from oral traditions
of tribal origins
(Massimini,
1982;
Pospisil, 1958). The cultural
Carta, the U.S. Constitution
The

reason

it is

ancestors of current CTs include the British Magna
and the French Declaration
of the Rights of Man.

possible

to

apply

the

evolutionary

model

to

constitutions
is that they all contain “chunks” or units of comparable
tions. The main units of instruction,
present in all CTs, are summarized
1. How these units are related to each other in a hierarchical
the specific nature of the social and political relations selected
society

(Massimini
Table

& Calegari,
1. Major

political
instrucin Table

order determines
over time within a

1979).

units of information
texts
dealing with
reproduction

contained

in constitutional

A.

Instructions
biocultural

B.

Instructions
dealing
cultural reproduction

with

4.
5.
6.
7.

C.

Instructions
prescription

with

8. Legal system
9. Status

D.

Instructions
evaluation

dealing

dealing with
and justification

1. Work
2. Property
3. Income
Education
Information
exchange
Participation
Decision making

10. Individual
values
Il. Social values

_
The instructions
contained
in the CTs are attempted
solutions to universal
human problems.
As the content of each unit is differentially
transmitted
from
constraints
on behavior
result. For
one social system to the next, different
instance, the current
spectrum
of behavioral
instructions
ruled by CTs breaks
down into two main “families” that split off from their common ancestors only
about two generations
ago. The first includes the classical democracies
(Belgium,
Denmark,
France, German
Federal Republic,
Italy, Japan, Switzerland,
United
States, etc.) which derive their instructions
ultimately from Roman law, British
Constitutional
Law, and the normative
innovations
of the North American
and
French Revolutions.
The second family of CTs include the socialist democracies
(China, Hungary,
Poland, USSR, Yugoslavia,
etc.). These instructions
all derive

Psychological
from

the

first

Soviet

federal

bio-cultural

constitution

of July

1970) later modified
in 1924, 1936 and 1977.
To illustrate some of the differences
between
at the hierarchical
Property
(I’) and
which is present
type,

in all CTs

of the second

that instructions

related

These instructions
are replicated
be seen in Table 2.
2.

U.S.S.R.

China

Instructions
concerning
work in constitutional
(1977)

(1975)

Hungary

(1972)

Rumania

(1965)

Yugoslavia

Similar

(Biscaretti

the two branches,

di Ruffia,

we might

type and absent

in all CTs

of the first

to social values constrain

the instructions

those related
to work. The function
is
ownership
of the means of production.”

quite closely

by CTs of the second

type, as can

the relation
between
social values, property
texts of Type 2 (soci&t
democracies)

#lO

The foundation
of the economic
system of the
USSR is collective ownership
of the means of
production
in the form of state property (belonging to all the people)

Article

#5

There are currently
two main forms of ownership of the means of production
in the Chinese
Popular Republic: the socialist ownership
of the
entire people, and the collective ownership
of the
working
masses.

Article

#6

Article

The economic
order rests on the social ownership of the means of production.

#5

(1974)

Preamble

linkages

among

SV
by Article

The
national
economy.
is based
on the
socialist ownership
of the means of production.
III

the

the socially
the inalienable
labor.
rest

of

the

owned means of production,
as
collective
foundation
of social

units

disclose

+

IE

(Information

29 of the

Rumanian

the

hierarchical

Exchange)
Constitution:

“Freedom
of speech, of the press, of assembly, of demonstration,
used for goals that are hostile to the socialist regime.”
Or by the Article

and

Article

precedence
of social values over the rest of the units in CTs of the socialist
For instance the function:

is illustrated

look

to the function:

related
to property
and ultimately
expressed
by the phrase “the social

Table

10, 1918

links between three of the units in Table 1: Social Values (SV),
Work (W). One possible way of linking these three values,

is according

which specifies

123

information

64 of the Hungarian

cannot

be

Constitution:

“The Hungarian
Popular Republic guarantees
the freedom of speech, press,
and assembly,
in accordance
with the interests
of the citizens and of the
people.”

type.

124

M. Csikszentmihalyi

A systematic
Calegari,

analysis

1979)

and

of all the linkages

reveals

that

F. Massimini

between

constraints

on

the

the various
behavior

units

democracies
originate
from instructions
dealing
primarily
with
collective
nature.
By contrast,
the hierarchy
of relation
arnong
the classical
For

democracies

instance

the

is predicated

on the

is coded

in the

following

Article

every restriction
professions”

Article

has the freedom

Republic,

German,

access to every
Such
been

hierarchical

Article

but

to his l>references

to

on his qualities,

aptitudes,

and specialities.

has equal

office.”

relations
in the

instructions
values have

and

33, II:

emphasizing
CTs

of socialist
the second

the primacy

of classical
constitutions.
highest
rank

the hierarchical
relations
they constrain.
ninth among
the uni,ts. By contrast
work
CT,

his occupation.“

to his abilities

according

depending
public

over-reproduced

behavioral
individual

of. freedom

4:

Federal

“Every

(IV).

w

to choose

“Every citizen has the right
choose an activity.
”
German

values

22:

“Each person
Italy,

of individual

ways:

in the access to various
Article

social values of a
units in CTs of’

74:

“‘rhe law will suppress

Japan,

&

in socialist

function:

IV +
Denmark,

primacy

(hlassimini

of people

of individual

democracies,

and

values
selected

have
out

of

For instance,
in the Italian Cl‘,
among
the 1 1 units in terms of

In the Chinese
constitution,
IV ranks
is the most powerful
unit in the Chinese

it rarely

appears
as a constraining
factor
in the Italian
(Massimini
&
thoughts
and goals of people
living in
1979). .I‘he everyday
actions,
societies
are affected
in consistent
ways by the type of information
their constitutional
texts.
It is not our intent
to develop
this point
except
to re-state
that
the selection
and
transmission
of cultural
stored
extrasornatically
in Cl‘s is an evolutionary
process
that must

Calegari,
different
coded
in
further,
infornlation

be understood
in its own right.
Of course,
CTs are only an extremely
small - if important
- sub-set
of the
behavioral
instructions
coded
in the cultural
memor)~
system.
Laws, contracts,
instruction
rrlm~~~als,
catechisms,
books
of etiquette,
self-help
grammars,
manuals,
instructional
films and tapes, rules of the road, chemical
formulae
and
arithmetic
operations
all play important
roles in constraining
the behaGora1
phenotype.
The evolution
of these memes
presumably
follows similar
patterns
of selection
and transmission
as do the units of instruction
embodied
in the CTs.
OH

thr .stmrtlrl~rof c~liltlrr.r~I

At

the

transmitted
mcines.

most

In behavioral

~tlf’vlo~~

.s)~stPm

memes
are selected
and
level it cali be said that
if, they provide
more
i~lformation
than competing
“order”
and “infi)l-illatioil”
are eclui\ alenr, twcaure
terms,

general
if, and only

Psychological
they both

refer

to the ability

bio-cultural

to construct

inf’ormation

and

store
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“templates

modeling

the

(Campbell,
1976).
Unfortunately,
as
useful
stabilities
of the environment”
Burgers (1963) and others (Miller, 1970) have observed,
“order” and “disorder”
are relative to the perception
of the observer,
and do not necessarily
represent
objective characteristics
of the physical universe.
Thus, for instance, the units of instruction
are ordered
in terms of individual
values,
terms

of social

values.

Within

each

cluster

in the CTs of classical
and those of socialist
linkages

are consistent,

democracies
countries
in
and easy to

memorize
and reproduce.
They provide generative
principles that can be used
to order every aspect of behavior.
However if the two sets of instructions
were
brought
to bear simultaneously
on the same behavior,
confusion
would ensue.
The conflict between the two principles of order is clearly shown by the current
tension between countries
based on constitutions
of the first and of the second
type. The biological survival of the human race seems to depend on whether a
new cultural

code for behavioral

instructions

will evolve in time to provide

a basis

for integrating
the opposing
factions.
Alternatively,
one of the two systems
ordering
behavior
might slowly displace the other as a result of a multitude
discrete selective acts in consciousness.
The general selective pressure on all cultural memes is towards
or information.
But since these terms refer to the phenotypic
human observers,
it follows that the actual locus of selection
is to be found in psychological
processes.
PSYCHOLOGICAL

of
of

greater order
conditions
of

of cultural

memory

SELECTION

Behavioral
instructions
carried by either biological
or cultural memory
are
inoperative
unless and until they are decoded and acted upon in consciousness.
Hunger or sexual needs affect behavior only because they produce a subjective
psychological
state that can be recognized
as “hunger” or “desire.” Once we are
we can plan and choose
the behavioral
sequences
most
aware of hunger,
appropriate
of biological
human

to carry out the biological instructions.
This symbolic representation
instructions
in consciousness
allows for the enormous
flexibility of

behavior.

Similarly

cultural

instructions

must

be decoded

to affect

the

phenotype,
and therefore
to reproduce
themselves.
It is not enough
for a
language to survive in a written form, if no one is able any longer to match letters
with meaning,
the signifier with the signified.
Like Etruscan,
it then becomes a
“dead language.”
An artifact, like a stone bridge, theoretically
contains within
itself the secret of its structure.
But unless someone has recorded
the principles
of architecture
and the sequence
of steps required
to build it the cultural
instructions
- in a language accessible to future generations,
the knowledge
of
how to build bridges would die out.
The necessity of psychological
selection follows from the fact that attention which is necessary
to encode,
decode
and follow instructions
is a finite
quantity.
At the individual
level, attentional
capacity seems to be limited to
processing
about five to seven “bits” or “chunks”
of information
at a time
(Simon,
1969; Craik & Lockhart,
1972). Hence one must constantly clzoosr what
to attend

to, what to store

in memory,

what to recall,

which course

of action

to
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have begun

to compute

of acquiring information
and memory storage (Becker,
the allocation of attention is an even broader problem,
person

will express

the potential

information

memes he will select, preserve
1978; Hamilton,
1981).

and

transmit

the financial

costs

1976; Linder, 1970). But
which determines
how a

contained

in his genes,

(James,

1890;

and which

Csikszentmihalyi,

At the level of the social system the same limitations apply. At present there
are about twenty University professors
in the United States who survive by their
knowledge
of the Assyrian language.
If there are about one hundred
million
Americans
resources

gainfully employed,
is spent to preserve

roughly one fifth of a millionth of the national
the Assyrian
language
memes.
If much less

attention
were paid to it, the language
would probably be forgotten.
On the
other hand, it is unlikely that society could devote many more of its resources to
preserving
the memory of Assyrian, without curtailing
memes (for instance,
those learned
by the 625,000
trained yearly in the U.S.: see Baker,
1980).
The limits of attention in individual
a constant,
ongoing
selection among
sense attention
ordered
state.

the transmission
of other
scientists and engineers

consciousness
determine
the necessity for
genetic and mimetic instructions.
In this

can be seen as psychic ~ne?;~ which keeps
Whenever
attention
is withdrawn,
entropic

information
in an
processes
begin to

curtail the ability of the instructions
to preserve
and transmit
their form. A
language,
a religion, a technical skill loses its shape, its ability to affect behavior
predictably
as it is forgotten.
Many scholars have doubted
that the selective
paradigm
segregating

can be applied
to
particles underlying

cultural
culture

information,
because
there
are no
as there are physical genes responsible

for carrying on chemically coded information
(e.g. Daly, 1982, p. 402). There is
of course no reason to expect information
to be coded in similar material media.
A clay tablet and a radio wave can carry
material structure
is very different.
The
psychological
selection
triggered
by instructions
hilarity at the punch-line

the same information,
“segregating
particle”

although
their
at the stage of

is u subjective
exprience.
The
experience
might
be
coded in the genes (like hunger)
or
in memes (like
of a joke). In either case, it is only by passing through

attention
in the guise of an experience
that the instruction
can be selected,
enacted, and transmitted.
Psychological
factors
have not been
integrated
systematically
into the
sociobiological
debate. This is rather strange, considering
that, as Feldman
&
Cavalli-Sforza
(1978) among
regulates
genetic
selection.

others
And

have noted, it is phenotypic
behavior that
psychological
processes
unquestionably

influence
phenotypic
behavior.
Psychological
selection is related to the two other selective mechanisms
- the
genetic and the cultural -by
connections
of circular causality. At the same time
psychological
selection
obeys its own
laws which interact
with the two other
processes in shaping the over-all
that apply at the psychological
We have seen

course of human evolution. What are these laws
level of information
processing?

that psychological

selection

takes

place

in consciousness

when

Psychological
information

is activated

own teleonomy,
teleonomies
of
maintain
order
pleasure,

through

bio-cultural
attention.

The

allocation

similar in its goals but different
the other two selective
mechanisms.
in experience.
The basic principle

or the symbolic

representation
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information

of biological

ness

(Csikszentmihalyi
& Rochberg-Halton,
1981;
however,
could
not account
for
Pleasure
alone,

of attention

in its content
Consciousness
of psychological
homeostasis

obeys its
from the
tends to
order is

in conscious-

Csikszentmihalyi,
1982a).
evolutionary
changes
in

psychological
selection.
The latter are due to another process,
the first; the autotelic principle of enjoyment,
or-flow.

developed

from

Flow is a dynamic state which characterizes
consciousness
when experience
is
attended
to for its own sake. Processing
information
becomes an end in itself
when the resulting state of consciousness
is optimally ordered.
Such states occur
most frequently
when a person
is involved
in creative
activities,
in art, in
religious rituals and disciplines, in play and in sports. They can occur whenever a
person is thoroughly
involved in an activity,
with a baby, building a cabinet, or making

whether it is writing a poem, playing
love (Csikszentmihalyi,
1975, 1978,

198 1, 1982a).
Flow is a dynamic
teleonomic
process because it depends
on a
constantly
complexifying
but balanced ratio between environmental
opportunities for action (challenges),
and personal abilities to act (skills). Whenever
a set of
challenges
is mastered,
the activity ceases to provide enjoyment.
The entropic
condition
complex

of boredom
disrupts concentration.
Attention must then shift to more
challenges
in order to replicate the optimal experience.
To deal with

the new challenges,
new skills must be learned, and so the cycle of complexification starts again. While pleasure
obeys a conservative
homeostatic
principle,
enjoyment
leads to increasingly
(Csikszentmihalyi,
1982b).
The state of flow is induced

complex
when

interactions

a good

between
two lists of instructions:
those
“game” (e.g. a basketball court, a religious

fit results

with

the

from

environment

the interaction

contained
in the rules of a cultural
ritual, a professional
activity) and the

list of intrasomatic
instructions
- based on biological predispositions
- which
constitute the actor’s skills. From an evolutionary
perspective
flow is the function
of a specific
chunks from

relation
between
extrasomatic
and intrasomatic
the two reach a balance (i.e. challenges
= skills),

memory:
when
a state of inner

order or coherence
results. This third type of negentropic
system - the first
being the result of the ordering
of biological information,
the second of cultural
information
is the state of flow. This interaction
between
internal
and
external
instructions
unlocks
a specific
mode of being characterized
by an
autotelic principle.
A person in flow wishes to do what he is doing for the sake of
the activity itself, independently
of external
consequences.
Evolution
seems to
have built into humans a predisposition
to enjoy the integration
of the two great
negentropic
systems of culture and biology into a third system of information
in
consciousness.
An example of how this process works is given by results of the Experience
Sampling
Method (ESM). This procedure
requires people to carry an electronic
pager for a week, and to respond
by filling out a standard
self-report
rating
sheet whenever the pager signals (see Fig. 1). The ratings are made on scales that
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beeped...

were
was

Time

and

OK

RR&YAK

I had to do it
I wanted
to do it
I had nothing
else

to

do

doing?

some
what
Did

you feel
situation?

now

self-conscious

in control

vere

How much

were

you

Describe

your

mood

of

quite

the

you?

concentrating?

as you

were

beeped:
some

quite

very

alert

0

drowsy

happy

sad

0

.

-

0 08. -

0

0

.

-

0

cheerful'

0

weak

angry

0

0

.

-

0

friendly

active

0

0

.

-

0

passive

lonely

0

0

.

-

0

sociable

0

0

.

-

0

dull

irritable
strong

creative

0
0

0

0

0

free

0

0

.

-

0

constrained

excited

0

0

.

-

0

bored

0

Fig. 1. One side of a typical ESM page. Depending
of items is slightly

on the goals of the study,
varied.

the wording

allow for precise quantitative
analysis of the various dimensions
of consciousness. The pagers are set to signal randomly about eight times a day. In this way it
is possible to obtain a record of rapidly changing states of consciousness
over the
naturally occurring
conditions
of daily life, and therefore
to study the processes
of psychological
selection in action.
It is clear from these data that people from all walks of life prefer situations in
which challenges
and skills are in balance. For instance seven per cent of the
variance in how Happy people feel in their lives, and eight per cent of how
Strong they feel is explained
by whether challenges
and skills are in balance.

Psychological
This

may not seem

much,

bio-cultural

but we have found
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no other

measure

that relates

to

subjective
Happiness
and Strength
as well (Csikszentmihalyi,
1982a).
High
school students enjoy more and get very significantly
better grades in classes
where the challenges
and skills are matched,
regardless
of intelligence
and
scholastic aptitude (Mayers,
1978; Csikszentmihalyi
& Larson,
1984).
As a person

moves

through

the days and years

of the life cycle,

his or her

attention is engaged in rapid succession by different
chunks of information.
The
pattern of this alternation
is directed by the negentropic
order in consciousness
operating
on biological and cultural instructions.
This process is the “actual and
contemporary
information

cause”

of

psychological

selection.

The

ability

to

integrate

in an orderly
way is highly variable between
people, or within
depending
on a variety of conditions.
For instance,
bulimic women

persons,
studied with the ESM report significantly
lower levels of well-being than normal
women. Their attention is engaged with food 38% of their waking time, whereas
controls
attend
to food
14% of the time (Johnson
& Larson,
1982). This
adaptation
is based on the selection
of food-related
particular
“pathological”
behavior

as the way to organize

information.

In another

case,

the ESM

data

reveal the impact of single events on the order in consciousness.
A married
woman and her husband decided to separate in the middle of the week in which
she was carrying the pager. During the second half of the week, all her moods
deteriorated
significantly
separation
she described

(Fig.
herself

thinking about her husband,
she thought of her husband

2). More
specifically,
whereas
before
the
as feeling good 67% of the times that she was

after the break, although
the proportion
increased
dramatically,
she never again

of times
felt good

while thinking about him (Wells, 1985). In this case a domestic crtsis precipitates
disorder in consciousness.
The woman will have to turn to cultural instructions,
and to her own resources,
to restore a negentropic
state.
allocate
attention
selectively
to keep their
In everyday
life, individuals
consciousness
in a negentropic
condition.
They choose to attend to whatever
information
provides
optimal
experience:
the patterned
flow of interaction
which leads to complexification.
Memes that facilitate
flow experiences
are
preserved
through
psychological
selection.
Painting,
poetry,
dance,
music,
religious rituals, athletic contests and games are among the oldest behavioral
patterns
preserved
in the history
of the species.
Their
instructions
order
consciousness
by eliminating
randomness,
specifying
clear goals into which
attention
can be invested,
providing
adequate
means
for reaching
them,
producing
relatively unambiguous
feedback
to the actors.
It is not only religious or aesthetic forms that are chosen because they produce
flow experiences.
Psychological
selection
preserves
and transmits
more mundane cultural artifacts for the same reason. Everyday objects that promote
the
experience
are more likely to be collected. Average American
men say that the
most important
objects in their homes - after furniture - are TV sets, stereos,
visual art, musical instruments,
books and sport equipment,
in that order. All of
these things
are kept because
they make the occurrence
of negentropic
experiences
more likely (Csikszentmihalyi
& Kochberg-Halton,
198 1). Automobiles acquired popularity in the last century not because they were useful, but

M. Csikszentmihalyi

130

and

F. Massimini

Fig. 2. A segment
from the random
ESM self-reports
of a woman before and after she
decided
to separate
from her husband;
illustrating
the flexibility
of attentional
states
involved in psychological
selection.
The figure shows the frequency
of thoughts about the
husband,
and its relation to how good the wife feels about herself. (Adapted
from Wells,
1985.)
racing
and touring
made them attractive.
In our generation
the
phenomenal
success
of personal
computers
appears
to be due more
to
playfulness
than to any other function.
More abstract cultural instructions
are also ultimately
selected for the same
reasons. Political constitutions
evolve not only to protect the physical existence
and security of citizens, but to allow for orderly interaction
which promises to

because

maximize
each person’s
psychological
harmony.
The
U.S. Declaration
of
independence,
for instance, specifies the “pursuit of happiness”
as one of the
rights the new commonwealth
has pledged to preserve.
Although
this was the
first time in history happiness
was formally
worked into a Constitution,
the
memes linking happiness
with political rights are already
writings of Marsilius of Padua in the fourteenth
century,
Jean

Jacques

Rousseau.

to be found in the
of John Locke, and

Psychological
In attempting

to keep its internal

bio-cultural
order,

information
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consciousness

uses attention

to select

differentially
among available memes. The same process holds true for selecting
among alternatives
that will affect genetic instructions.
The choice of a mate in
humans depends on a variety of considerations,
among which “compatibility”
is
not

the

least

increases,
negentropy
apply the

important;

a compatible

mate

is one

that

preserves,

or indeed

the order
in one’s consciousness.
Given
the fact that psychic
is easiest to achieve in game-like situations, it is not so far-fetched
to
analogy of games to culture
forms and to evolutionary
processes

(Hamburger,
1978; Maynard
Smith,
1982). Psychic energy
selects the most
viable strategies
not only to maintain
the pattern of genetic and mimetic
instructions,
but its own internal
order.
Attila and his followers
chose to
inseminate
all the women they encountered,
and to destroy all the artifacts.
Cistercian

monks

refrained

from

inseminating

women,

Either flow pattern replicated itself, but each affected
and cultural instructions
differentially.
Each culture

but copied

manuscripts.

the transmission
of genetic
is a “game” that offers its

own selection
of challenges
and consequent
experiences.
Human groups can
survive for a long time leading
a wretched
existence
unrelieved
by psychic
negentropy.
Either
because
of an environment
that poses insurmountable
challenges,
or because
been badly conceived
their members.
The

the rules of the cultural game have been disrupted or had
from the start, societies might provide very little flow to
slave societies
of Jamaica
(Patterson,
1967), the Ik of

Uganda
(Turnbull,
1972) were the examples
cited by Wilson (1975);
many
others could be added - the Dobuans (Fortune,
1963), or the English working
class in the heyday of the Industrial
Revolution
(Thompson,
1966). While such
cultures can survive, it is unlikely that their memes will spread to other groups
through psychological
selection.
Other things being equal, no individual would
knowingly
choose a cultural game that resulted in reduced
opportunities
for
flow. In the case of groups

that are in the process

of losing their cultural

games,

the problem
of maintaining
flow can become acute, and might lead to severe
readjustments
at the level of cultural and genetic selection. Among the Navajo,
traditional culture offered males opportunities
for action that included warfare,
hunting and herding.
Horseback
riding was the means to achieve the goals of
these all-important
activities. The encroaching
Western culture has made them
obsolete. As is typical in such cases, people deprived of flow activities might turn
to drugs - in this case, alcohol - to eliminate from consciousness
awareness of
opportunities
for action,
thus artificially
achieving
the balance
between
challenges
and skills required
for a flow experience,
albeit at a low level of
complexity.
Driving cars is to some extent an alternative
for riding horses, and it fulfils the
same function
of providing
temporary
psychic negentropy.
Therefore
Navajo
men turn their attention to drink and driving, selecting these behavioral patterns
to give order to their consciousness.
The combination
of these two memes,
however, results in an increased
rate of mortality:
the probability
at birth for a
Navajo male to survive to age 70 is 46% (vs. 68% for white males and 72% for
Navajo women).
Almost 20% of the deaths are due to motor vehicles, which are
the leading cause of mortality, and alcohol appears to be involved in 60 per cent
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of vehicular

accidents
(Carr 8.~Lee, 107X; Levy & Kunitz, 1974).
In our culture, the amount of free attention
available (or Irisur-r), is relativeI>
high. Most of the time, of course,
attention
must be allocated
to either
productive
or maintenance
goals,
which
typically
do not involve
flow
experiences.
In the U.S., most adults are involved in productive
activities 4055 of
their waking hours, and 30% they a-e doing maintenance
tasks, like eating,
grooming,
shopping
or cooking. Some of these - like eating - are often \-er)pleasant occasions, but on the whole homeostatic
activities are rarely enjoyable
(Csikszentmihalyi
8.~Graef, 1980; Csikszentmihalyi
SC Larson, 1984). The most
autotelic experiences
occur in the roughly one third of waking life when people
are free of obligations.
Sports and games, hobbies, talking with friends are the
activities in which people report being the most happy, most strong, and most
free. Thus it makes sense for psychological
selection
to maximize
leisure, by
over-reproducing
labor-saving
techniques,
labor-saving
machines,
and social
arrangements
like union contracts guaranteeing
free time and the opportunity
to use it. The differential
selection and reproduction
of memes that facilitate
flow is the historical process Western cultures define as “progress.”
Of course if
the culture was so constructed
as to provide flow experiences
in productive
and
maintenance
activities,
then the increase
of leisure
would
not become
a
paramount
goal. People would not assume that labor-saving
techniques
and
machines
were “better,”
because free time and labor time would be equally
rewarding.
Under
such conditions
technological
progress
would offer no
advantages,
and its memes might not be selected out for replication.
Psychological
selection
introduces
a third teleonomic
principle
in human
evolution.
Consciousness
represents
a third memory
system which tends to
replicate itself within the living universe.
A state of consciousness
might either
use or discard a given unit of cultural
memory in the process of regenerating
itself; it might either use or discard a given unit of genetic memory. It is the third
negentropic
system affecting
the structure
of information
over time.
In summary,
human evolution
can be best understood
through the interaction
of three interacting
teleonomies:
1. Intrasomatic

genetic

2. Extrasomatic

cultural

memory

which

memories

3. Experiences
tending
to
individual
consciousness.

tends

to reproduce

itself;

that tend

to reproduce

their

replicate

themselves

within

the

own kind;
life

cycle

of

These
three
principles
generate
the paradigms
of natural,
cultural
and
psychological
selection,
respectively.
The behavioral
phenotype
in humans
evolves through
circular causal relations among them. Behavior is regulated
by
instructions
tending to reproduce
experiences
of flow, by instructions
tending to
replicate artifacts and their use, and by instructions
tending to replicate genetic
memory.
THE

SELF AND ITS EFFECI‘S

ON ‘I‘HE SELECTION

OF INFORMATION

It is tempting
to deny psychological
selection its own teleonomy.
Most models
of behavior
attempt
to account
for it in terms of the two other selective

Psychological
paradigms.

They

and cultural

claim

that states

instructions,

deem it necessary
the psychological

bio-cultural
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of consciousness

and by the interaction

to postulate an autonomous
level of information.

are determined
among

by genetic

the two. They

goal-seeking

tendency

do not

proper

It is true that, from the gene’s viewpoint,
the phenotype
is nothing
carrier,
a device for reproducing
more genes. But the gene’s viewpoint

to

but a
is no

longer the only one that matters.
Having produced
the human body, with its
large globular head filled with information-processing
circuitry, the genes have
created a Frankenstein
monster.
They - in interaction
with the environment
have created an organism with a “mind of its own,” capable of disregarding
and
overriding

the instructions

simply carriers
have inherited.

it has been

of genetic instruction
They might make

provided

lvith. Animal

species

which are

cannot contradict
the marching orders
mistakes in reproducing
instructions,

the)
the)

might accidentally
misapply
them, they might not be able to express
them
adequately
to meet environmental
challenges,
and for any of the above reasons
the species might get destroyed.
But they have no goals of their own that can
supersede

the teleonomy

of the genes.

Among humans
(and so far as we know, only among humans),
a hitch has
developed
in the relatively smooth replication
of instructions.
The human brain
has synthesized,
out of the information
available to it, an entity with which it has
later become
perfectly
identified:
the JP(~‘ (cf. Crook,
unquestioningly
assume
that they exist, that they are
individuals,
and that their first and last goal involves
survival and expansion

of the self. Therefore

1980).
Most people
separate
and unique
responsibility
for the

self-consciousness

develops

its own

teleonomy,
related to but in principle independent
of the welfare of genes ancl
cultures. ‘I‘0 study the operations
of such a teleonomy,
it is necessary to develop
an appropriate
methodological
approach.
The method must take into account
the peculiar characteristic
observing
and interpreting

of the human
itself.

The Experience
Sampling
Method
direction.
It is a typically ethological
random
everyday

animal,

of

already referred
to is a first start in this
procedure
in that it relies on repeated

observations
in naturalistic
settings.
life situations,
under various cueing

ethological
methods
in that the subject
own states;
the researcher
in tbrn
self-reports.
The EShI is a species-specific

narnel~~, that it is capable

The information
derives
conditions.
It differs from

from
usual

himself records observations
about his
observes
and analyzes
the subjects’
method appropriate
only for the study

of human

behavior.
It provides, among other data, the basic information
about
psychological
selection:
how attention
is being used, what is the percei\,ed
ratio
between
challenges
and skills, and whether
the state of consciousness
is
negentropic.
To proAde
a context
for this information,
the method
also
attempts to measure
the following parameters:
a. What is the subject doing 7olw1 tlw &y~
“BP+?”
In many ways, the essential
datum

of psychological

selection

is the kind of behavioral

instruction

the subject

follows.
Therefore
a “time-budget”
of jwim/tv
and .~~mhy
activities
is a
necessary
feature of‘ an etholog:), of consciousness.
KY itself, knowing Ivhat a
person does is not very informative;
but when combined lvith a knowledge of the
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subjective
states that co-occur
what selective
principles
are
groups.
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with the activity, it provides
operating
within the given

a good measure
individual,
and

of
in

b. Where is the m&-t at the mornrnt of the signal? This variable is also a classic
feature of the ethological
method. It relates environmental
cues to the subject’s
behavior;
here, in addition,
their relation to inner states can be studied.
c. Who is the subject with? Again, this variable is typically used in ethology

to

observe the effect of social cues. In humans, fine distinctions
in the social milieu
have dramatic
effects on the kind of information
processed
in consciousness,
and on its internal
order.
d. Whut is the subject thinking about? This

item measures

“covert

behavior,”

or

the intrasomatic
instructions
being attended
to at the moment
(Cloak, 1975;
Mundinger,
1980). There is no other way to access this variable except through
self-reports.
In classical animal ethology it is not necessary to have it, but it is
indispensable
in consciousness
Ruyle, 19’73).

for describing
from

the

the selection
“population

of biological
of ideas”

and cultural

(Mundinger,

information
1980,

p.

I9 I ;

e. Does the subject wish to be doing whnt he is doing? This is the key variable for
determining
the autotelic
characteristics
of the behavioral
instructions
being
processed.
Other
things
being
equal,
psychological
selection
will tend to
eliminate information
that the person does not wish to attend to.
Behavioral
teleonomy
cannot be reduced
to material
survival, to inclusive
fitness, to altruistic
or selfish behavior
at the service of competitive
genetic
advantage.
The behavior
of an organism
having a concept of self is directed
towards the attainment
of a negentropic
state of consciousness.
To measure this
state the following variables can be used:
Psychological
involvement
well
is the subject
concentrating?
f.
How
(concentration,
ease of concentration,
etc.) refer to the efficient use of attention,
and it is a sign of ordered information
processing.
It is a function of the amount
of challenges
present,
of wishing to be doing the activity and hence of an
autotelic mode of operation.
g. What are the subject’s affective states ? How happy,
subject feels at any given moment
gives a detailed

cheerful,
indication

alert, and strong
of the quality

a
of

experience,
or the amount of felt order present
in consciousness.
In typical
studies using the ESM, a list of 13 bi-polar adjectives (e.g. Happy . . . Sad) is used
to measure this dimension.
The “actual and contemporary
causes” of behavioral
selection tend to select conditions
that maximize the positive moods reflecting
a
negentropic
state.
h. What is the level of challenges and skills? The ESM measures
a person’s
subjective perception
of what challenges are present in the environment,
and the
resource of skills the person possesses. The concept of biological selection ever
since Darwin has been focussed on the objective aspects of this relationship.
The
basic ethological
axiom is that an animal less skilled in relation to the challenges
of the environment,
in comparison
to its conspecifics,
will be selected out more
frequently
and therefore
its genes
will appear
less often
in subsequent
generations.

Psychological
Psychological

selection

bio-cultural

is directed
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information

by the subjective

relationship

between

skills

and challenges.
Enjoyment
and harmony in the processing
of information
occur
when a person perceives
the two to be in balance.
The negentropic
state of
consciousness
is based on variable (h) above, and can be directly measured by (e),
(r) and (g). The first four contextual
variables (a-d) constrain
the probability
of
its occurence.
To better understand
the meaning of these data it might be useful to recall the
beginnings
of experimental
psychology
with the formulation
of the WeberFechner law. The new science was born when it became possible to demonstrate
that subjects’ internal sensations obeyed a different
set of intrasomatic
rules than
the objective stimulus did. For instance,
the absolute
auditory sensations followed a different
mathematical
in the intensity of sound as measured
In ethology the ratio of challenges
relation,

as genetic

competition,

and relative threshold
of
ratio than the progression

in bells or decibels.
to skills is always considered

or as cultural

materialism.

Person

an objective
x, due to skills

y he has developed,
masters z level of challenges
and thus obtains objectively
measurable
competitive
advantages
in comparison
to other persons or groups.
But at least as far as humans are concerned,
this perspective
contains a very
important
hidden assumption.
In humans behavioral
instructions
are triggered
by the enjoyment
of the experience:
it is not the objective relation between skills
and challenges
that counts,
but their perceived
ratio. Therefore
one must
consider
the subjective threshold of internal
balance.
The flow state might be
experienced
by someone who in the 100 yards dash placed last at the Olympics
by all physical measurement
involving
time and distance,
and might
experienced
by the gold medal winner.
Therefore
the survival of a cultural game does not necessarily depend
winners
depends
context

(as it does, at least in theory,
rather on how many people
of the game.

By extension

in the case of genetic
are able to experience

one might

say that

not

on the

competition).
flow within

the survival

be

It
the

of human

populations
also depends on the flow experience.
Inasmuch
as we regulate
existence
by rules of great socio-cultural
games like ideologies,
religions
constitutional
texts, the choice of which cultural
instructions
we select

our
and
and

transmit depends on each person’s subjective
threshold.
Evolutionary
approaches
to the behavioral
and social sciences have not yet
relinquished
physics despite the lessons of the psycho-physicists
of a century ago.
The drive towards objectivity has made us lose sight of the necessity to measure
the dynamics
of the self, the subjective
threshold
of experience.
Cultural
selection concerns itself only with objective phenomena
(the number of artifacts,
cost-benefit
analyses,
reproductive
differentials,
and so on). So does genetic
selection (biochemical
advantages,
calorie counts, territorial
expansions,
and so
on). All these variables
are clearly important.
But in terms of psychological
selection, which is the vital link between the two hereditary
systems, another set
of phenomena
must also be accounted
for. The third negentropic
system in the
evolution of information,
added to the equation.
It is true

that

human

the amount
behavior

of flow experienced

does

not

always,

by the self, has to be

or even

often,

show

the
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system.

Lack of access

due either
to environnlental
patterns
to species-specific

to cultural

conditions
instructions

by objective
ethological
larvs alone. To assmiie
human
condition,
however,
is to mistake
the

challenges

or social
that

obstacles,
could
1~

that this situation
is the
present
stage of human

development
for its potential
outcome.
II theorcticall)
aborts
the evolutional-)
process.
For given a choice, psychological
selection
seems to tend in the direction
‘1‘0 expedite
its course,
it is important
to
of increasing
psychic
negentropy.
understand
the conditions
that make flow possible,
and to irlcrease
its f‘r-equenc~
through
education
arid the restructuring
of social institutions.
At the le\,el of
psychological

selection,

the

pattern

of

actual

and

contemporarv

causes

in

day-to-day
behavior
can be modified
to achieve
higher
levels of intrapsychic
order.
Equality
of access to flow can be programmed
into cultural
instr&ions,
of cultural
evolution.
Cultural
thereby
taking
control
of the
direction
instructions
alone,
they are translated
So

the

argument

no matter
how negentropic,
into the daily experience
returns

again

to

will not affect
of individuals.

a conclusion

that

evolution

stresses

the

unless
circular

causality
betkveen
the three selective
paradigms,
haGig
added
some reasons
for
the relative autonomy
and co-equal
status of psychological
selection.
It is possible
that c-hronologically
genetic
evolution
begat consciousness
and the self, and the
self begat culture.
information
have
become
impossible

But for a very long time now the three patterns
of ordering
become
inextricably
intertwined,
to the point
that it has
to explain
evolutionary
processes
without
considering
each of

the

paradigms

three

selective

in its own

right.
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