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Preface

The idea of harmony is a key philosophical part of the intellectual
legacy bequeathed to us by the ancient Greeks. Usually it is construed
in relation to human affairs and interactions. (An eighteenth-century
German religious sect known as the “Harmonists” founded a utopian
community only an hour’s drive from where I now reside in Pitts-
burgh.) But it also plays a role in purely theoretical matters, and its role
in relation to our knowledge of the world is the object of concern in
these pages.

Cognitive Harmony has grown out of a lecture I was invited though
in the end was unable to give in Germany in 2001 under the auspices
of the Brauers Foundation of Baden Baden. I am grateful to Estelle
Burris for her multifaceted help in moving the project from my hen-
scratches into print.
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The Systemic Harmony of Fact

Harmony

While harmony strikes the modern ear as primarily a musical term,
the basic idea it conveys is something far larger both in its origins and
in its subsequent history. Its Greek root, harmonia, denotes a joining to-
gether of components so that the resulting whole can accomplish its
natural mission—the planks of a ship, for example, or the bones of a
skeleton.! And in a still generally similar way the classic second edition
of Webster’s Unabridged Dictionary defines harmony in its subsequent,
more general sense as “a combination of parts into an orderly whole.. ...
[exhibiting an] agreement or proportionate arrangement that is pleas-
ing ... [through] fitting well together.” What is at issue throughout is
thus a unifying coordination of elements into a comprehensive and
evaluatively positive structure—an organically unified whole that is
able to realize a positive function through the coordinated collaboration
of its several parts.? The crux of harmony is a whole whose parts exhibit
mutual accommodation under the aegis of normative principles.

The paradigm of harmony is, of course, musical harmony—the
coordinated combining of different voices in producing an overall ef-
fect (Einklang, or a sounding as one). E pluribus unum could also be
the motto of harmony.



The Systemic Harmony of Fact

One salient feature of a harmonious whole is thus what might be
termed its systemic integrity. The crux here is the due coordination of
multilateral—and even seemingly conflicting—factors to produce a
commonly engendered overall effect.’> A change that occurs in a har-
monious whole becomes diffused throughout: here, when one thing
is altered, everything is affected—change something, and nothing else
can continue to make its contribution to the whole as effectively as be-
fore. Change in a harmonious whole is disequilibration. Were any part
of such a whole to be removed—or even merely altered in some sig-
nificant way—its unity would be disturbed and its evaluative condi-
tion diminished; its integrity would be impaired in the wake of any
diminution—and thereby its positivity as well. By their very nature,
genuinely harmonious wholes are best off as they are—a holism both
of being and of value is operative here.

With a harmony, two factors accordingly become crucial: a coor-
dinative unification of component parts and an evaluatively positive
overall result, that is, a union of constituents into a functionally uni-
fied, coherently integrated whole in a way that is evaluatively positive
either by way of intellectual appreciation or of affective response. The
former factor might be characterized as systemic integrity and the sec-
ond as evaluative positivity. Taken together these are what a harmony
is all about. Apart from music, other paradigm examples of harmo-
nious wholes are, on the affective side, works of fine art and, on the
intellectual/cognitive side, the elegant systematization of bodies of
mathematics or of theory manifolds in natural science.

The idea of harmony became significant as a philosophical con-
cept in the thought of Pythagoras and his school in classical antiqui-
ty. For the Pythagoreans, the elegant axiomatic unity of geometry rep-
resented the quintessence of cognitive harmony and that of music the
quintessence of aesthetic harmony. And the two were fused in the
functioning of a mathematicized characterization of the motion of
the heavenly bodies that made for celestial harmony, the “music of the
spheres” The Pythagoreans carried this idea over into medicine as
well.

Modern scholars generally characterize a system as a collection of
interrelated entities, the relationships among which are such that in-
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formation about them affords a basis for inferring conclusions about
the structure, modus operandi, or temporal history of the system as a
whole.* Such a formula indicates the plurality of key features of a sys-
tem: wholeness, interrelatedness of parts, functional interrelation-
ships, all of which are present in the traditional explication of the idea.
The concept of systemic harmony is itself a chain that links together
many distinguishable elements into a harmonious whole. And because
systemic unity is a crucial aspect of any stably perduring whole, it is
no wonder that the concept of harmony has penetrated into the
thought of virtually every advanced culture on nearly every complex
topic.

The Systemic Integrity of Fact and Burley’s Principle

Let us now narrow our focus from harmony in general to cognitive
harmony, characteristically conceived of as the systemic manifold of
truth or fact. Facts must be both compatible and consonant with one
another; both consistency and coherence are necessary: facts are re-
lated in such a way that each fact not only accommodates all the others
but also interconnects into an integrated whole. For the facts that our
beliefs purport often are and ideally always should be united in a per-
vasively integrated systemic structure. Every determinable fact is so se-
verely hemmed in by others that even when we erase one, it can always
be restored on the basis of what remains. The domain of fact is a log-
ical harmony: even if we abandon a particular fact, it could still be ef-
fectively recovered from this collection of others. And the reason for
this lies in the logical principle of the systemic integrity of fact, for the
fabric of fact is woven tightly: it is inferentially redundant; any given
fact can be recovered by logical inference from others in its informa-
tive environment.

One of the ways of exhibiting the systemic integrity of fact runs as
follows. Assume (as a worst case of sorts) that we are given # truths
that are entirely independent of one anther: p,, p,, ... p,. Then, of
course, their overall conjunction, p, and p, and . . . and p_, must also
state a true fact. But now consider the propositional set of truths:

S={p,p,...p,p,andp,and...andp }
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Clearly, this is a set of true facts. But observe that this set is such that
if any one member were to be deleted it could at once be restored by
logical inference from the rest. Their inferential density along such
lines means that facts are so closely intermeshed with one another as
to form a logical network. Any change anywhere reverberates every-
where; when we fiddle with individual elements of such a system, we
endanger the entire whole. In his influential Treatise on Obligationsthe
medieval scholastic philosopher Walter Burley (ca. 1275-1345) laid
down the rule—Ilet us call it Burley’s principle: Whenever a false con-
tingent proposition is posited, one can prove any false proposition that is
compatible with it.> His reasoning was as follows:

Let the facts be that

P. You are not in Rome.

Q. You are not a bishop.

And now, of course, also that
R. You are not in Rome or you are a bishop. (P or not-Q)

All of these, so we suppose, are true. Let us now posit by way of a (false)
supposition that
Not-(P) You are in Rome.

Obviously (P) must now be abandoned—“by hypothesis.” But never-
theless from (R) and not-(P) we obtain
You are a bishop. (Not-Q)

And in view of thesis (Q) this is, of course, false. Thus, given a falsity,
that is, not-( P)—we have obtained not-(Q) by cogent inference from
acknowledged truths—where Q is an arbitrary true proposition. And
it is clear that this situation prevails in general. For let p and g be any
two (arbitrary but nonequivalent) facts. Then all of the following facts
will also, of course, result: ~(~p), p & ¢, pV g pV ~qV 1, ~pV g, ~(~p
and g), and so on. Let us focus on just three of these available facts:
1. p

2. g
3. ~(~p & q) or, equivalently, p v ~g
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Now let it be that you are going to suppose not-p. Then, of course, you
must remove (1) from the list of accepted facts and substitute

(1) ~p

But there is now no stopping. For together with (3) this new item at
once yields ~g, contrary to (2). Thus, that supposition of ours that
runs contrary to accepted fact (that is, not-p) has the direct conse-
quence that any other arbitrary truth must also be abandoned.

On this basis Burley’s principle has far-reaching implications. For
giving the systemic interconnectedness of fact, any and all fact-con-
tradicting assumptions are pervasively destabilizing. As far as the log-
ic of the situation is concerned, you cannot change anything in the do-
main of fact without endangering everything. Once you embark on a
contrary-to-fact assumption, then as far as pure logic is concerned all
the usual bets are off. Changing one fact always requires changing oth-
ers as well.

A concrete illustration will help to make the point more graphic.
Consider the situation of x emplaced as follows in a tic-tac-toe con-
figuration:

Here we have the following facts:

1. There is exactly one x in the configuration.
2. This xis not in the first row.

3. This x is not in the third row.

4. This xis not in the second column.

5. This x is not in the third column.

6. This x is not on a diagonal.

7. This x is not at column-row position (3, 2).

Let it be that we erase one of the facts, say (5). Then, as we have already
noted, the other facts of the situation will suffice to let us recover this
by logical inference.
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But now suppose that we do not simply lose sight of (5) by its era-
surebut actually change it, replacing it by not-(5). Then, of course, we
would also have to go on to deny either (4) or (7). The fabric of fact is
logically unified: any change in one fact will always compel further
changes in other facts. And so from a logical standpoint the manifold
of fact is an integral unit, a harmonious system where nothing can be
altered without affecting something else.

This circumstance of the systemic integrity of fact has far-reach-
ing ramifications. It means that once we begin to make alterations in
the domain of fact we embark on a process that has no end. Suppose
that we make only a very small alteration in the descriptive composi-
tion of the real, say, by adding one pebble to the river bank. But which
pebble? Where are we to get it and what are we to put in its place at the
location we take it from? And where are we to put the air or the water
that this new pebble displaces? And when we put that material in a new
spot, just how are we to make room for it? And how are we to make
room for the material displaced there? Moreover, the region within six
inches of the new pebble used to hold N pebbles. It now holds N +1.
Of which region are we to say that it holds N — 1? If it is that region
yonder, then how did the pebble get here from there? By a miraculous
instantaneous transport? By a little boy picking it up and throwing it?
But, then, which little boy? And how did he get there? And if he threw
it, then what happened to the air that his throw displaced that would
otherwise have gone undisturbed? Here, problems arise without end.
Every hypothetical change in the physical makeup of the real sets in
motion a vast cascade of changes either in the physical constitution of
the real or in the laws of nature at large, for what about the structure
of the envisioning electromagnetic, thermal, and gravitational fields?
Just how are these to be preserved as was given the removal and/or
shift of the pebbles? How is matter to be readjusted to preserve con-
sistency here? Or are we to do so by changing the fundamental laws of
physics?

The systemic integrity of fact indicates that we cannot make hy-
pothetical modifications in the makeup of the real without thereby
destabilizing everything and raising an unending series of questions.
And not only do redistributions raise problems but so do even mere



The Systemic Harmony of Fact

erasures, mere cancellations, because reality being as it is requires that
redistributions follow in their wake. If by hypothesis we zap that book
on the shelf out of existence, then what is it that supports the others?
And at what stage of its history did the book first disappear? And if the
book just vanished a moment ago, then what of the law of the conser-
vation of matter? And whence the material that is now in that book-
denuded space? Once more, we embark on an endless journey. As such
considerations indicate, it is difficult to exaggerate the larger signifi-
cance and import of the systemic harmony of fact.

Some Aspects of Cognitive Harmony

The object of the cognitive enterprise is to devise a manifold of pu-
tative truth that reflects, as clearly as possible, the developments of the
manifold of fact. After all, inquiry is the pursuit of truth. And the over-
all domain of truth is in itself clearly a system——das System der Wahr-
heiten iiberhaupt, as Lambert called it.°

Let us consider the way in which the idea that “truth is a system”
is to be understood. Three things are at issue: the set T of truths must
have the features of comprehensiveness (or completeness), consistency,
and cohesiveness (unity). The first two are familiar and well under-
stood. Let us concentrate on the third.” Thus, when we formulate our
knowledge claims systematically, we are endowing them with verisi-
militude in its root sense of “resemblance to the truth.” One arrives at
the inference:

KNOWLEDGE MUST REFLECT THE TRUTH.

THE TRUTH IS A SYSTEM.

KNOWLEDGE SHOULD BE A SYSTEM.

This idea—that if our truth claims are indeed to approximate the
truth itself, then they too must be capable of systematic develop-
ment— has historically provided one of the prime grounds for adopt-
ing the systematicity of knowledge as a regulative ideal.

Against this background, it is only normal, natural, and to be ex-
pected that cognitive theory should insist that the standing of our
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knowledge should reflect the systemic harmony of fact insofar as such
a parallelism is at all realizable.

From antiquity to Hegel and beyond, cognitive theoreticians have
embraced the ancient ideal that our knowledge should be developed
architectonically and should be organized within an articulated struc-
ture that exhibits the linkages binding its component parts into an in-
tegrated whole and leaves nothing wholly isolated and disconnected.
A cognitive system is to provide a framework for linking the disjecta
membra of the bits and pieces of our knowledge into a cohesive unity.
A cognitive system is to be a structured body of information, one that
is organized in accordance with taxonomic and explanatory principles
that link this information into a rationally coordinated whole.® The
functional categories governing this organizational venture are those
of understanding, explanation, and cognitive rationalization.

The underlying idea of a unity of knowledge has found many
forms of expression over the course of time. The encyclopedia as a syn-
optic compendium of knowledge is historically its prime literary ex-
pression. And the university as an educational enterprise is historical-
ly its prime institutional expression. On the contemporary scene, its
prime manifestation is the Internet with its powerful (though still
rudimentary) search engines for effecting a coordination of informa-
tion,

What counts for a cognitive system is the explanatory connection
of ideas, not the particular style or format of their presentation. A sys-
tem is individuated through general features relating to its structure
and its rational architectonic, not through the particular manner of its
expository development. Cognitive systematization is thus an episte-
mological notion, not a literary or rhetorical one—a matter of the or-
ganization of information, not its mode of presentation; of explana-
tion, not of exposition.

The idea of systematization is intimately intertwined with that of
planning in its generic sense of the rational organization of materials.®
Planning, like organizing, is a mode of intellectual action, and it too
exhibits the “amphibious” character of systematization. On the phys-
ical side one can have such projects as town planning, architecture,
and landscape gardening; on the cognitive side, one can plan the or-
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ganization for the purpose of explanatory or deductive or dialectical
(persuasive) or mnemonic codification. Again, systematization is close-
ly connected with the enterprise of design, albeit with a difference in
orientation. For design—as generally understood—aims at the real-
ization of physical forms,!® while systematization is not less concerned
with intellectual ones. But the basic issues are the same on both sides:
the articulation of a rational structure on the basis of “best-fit” con-
siderations, with all the parameters of systematization—economy, ef-
ficiency, generality, uniformity, and so on—figuring in this role. A
cognitive system is a “design for knowing,” and system building is pre-
eminently a problem of rational design.

A painting or piece of architecture—any good design—must com-
bine a variety of potentially conflicting elements in the conjoining
synthesis of a cooperative harmony, and this sort of rational unifica-
tion is exactly what a system is all about. The harmonious systematic-
ity of knowledge is thus to be construed as a category of understand-
ing, akin in this regard to generality, simplicity, and elegance. Its
immediate concern is with form rather than matter, and it bears on
the organizational development of our knowledge rather than on the
substantive content of what is known, and deals with cognitive struc-
ture rather than subject-matter materials. Just as one selfsame range
of things can be characterized simply or complexly, so it can be char-
acterized systematically or unsystematically. Systematicity relates in
the first instance not to what we know—the facts at issue in the in-
formation at our disposal—but rather to how we proceed in organiz-
ing our knowledge. And these two issues are, of course, going to be
closely interrelated.

The Functions of Cognitive Systematization

The truth about reality must inevitably form a system, but this is
more than can be said for our knowledge of it. Cognitive harmony con-
sists in systematization—in fusing the sundry bits and pieces of our
knowledge into a cohesively structured and rationally integrated
whole. It constitutes an ideal for the rational articulation of our
knowledge—alike in its formal and its factual subdomains. However,
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it is well to begin by recognizing that there is no justification for issu-
ing in advance—prior to any furtherance of the enterprise itself—a
categorical assurance that the effort to systematize our knowledge of
the world is bound to succeed. The systematicity of our factual knowl-
edge is not something that can be guaranteed a priori, as prevailing on
the basis of the “general principles” of the matter. The parameters of
systematicity—coherence, consistency, uniformity, and the rest—
represent a family of regulative ideals toward whose realization our
cognitive endeavors do and should strive. But the drive for system-
aticity is the operative expression of a guiding aim or objective and
thus not something whose realization can be taken for granted as al-
ready certain and settled from the start. There is no valid reason to as-
sume or presume from the very outset that systematicity will ulti-
mately emerge in the results of our inquires. The best we can do here
is to proceed in the light of a hope that we expect the wisdom of hind-
sight to validate eventually.

This drive for cognitive order and cohesion is informed and cru-
cially conditioned by a coordinate cognitive drive for comprehensive-
ness, variety, novelty, and the like. As students of human biology have
shrewdly observed, the central nervous system of humans demands
a novelty of inputs to avoid boredom—exploratory behavior and
novelty-tropism are a fundamental aspect of the biological outfitting
of higher animals.!! Clearly, the systematization of our knowledge of
fact has a deep Darwinian rationalization. To make our way in a diffi-
cult world, we humans, as rational animals, need to exploit regulari-
ties for our effective functioning. Now, the rules and principles of ra-
tional procedure are easiest to grasp, master, to apply, and to transmit
if they themselves are organized in as a rational structure, that is, are
developed systematically. And the concern for system is nothing else
than this drive for metarulishness, an effort to impart to our princi-
ples of behavioral and intellectual procedure a structure that is itself a
manifold integrated by systemic principles.

A cognitive system is not just a collection of endorsed (or accept-
ed) theses but also embodies the rationale that underwrites these en-
dorsements. The characterization of a system-included thesis in nor-
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mative terms (as “true,” “warrantedly assertible,” and the like) is the



