
Chapter 2

Cognitive Assumptions: Simplicity and

Multilevel Information Processing

Chapter 1 propounds a metric theory that places the locus of poetic rhythm in a
human perceiver. It transfers the focus of acceptability from criteria verifiable in the
structure of the text to the reader’s ability or willingness to perform a deviant verse
line rhythmically. This obliges us to acknowledge two aspects of the process. First,
that poetic rhythm is accessible only through a performance; and second, that one
must bestow an operationally defined psychological meaning upon the assertion that
the performance of a given verse line is rhythmical. This chapter will propose a
cognitive mechanism that imparts such a psychological meaning to such assertions.
The explanation is founded on the limited channel capacity hypothesis of human in-
formation processing. Limited channel capacity entails the saving of mental process-
ing space whenever metric complexities arise. In this respect, “simplicity” and
“articulation”—in the final account “mental economy”—are the key terms. Simplic-
ity will be explored in three contexts: as the central notion of the Gestalt principles
of perception; as the notion that governs the process of deciding the metre of a given
poem, and as the notion that governs the application of the metrists’ vocabulary.
Articulation will be explored within Gestalt Theory and speech research.

Metrical Set and the Law of Prägnanz

Adequate statements about the structure of a verse line must sometimes take the
form “if p then q”. If the line is perceived so and so, its structure will be so and so.
This mode of speaking becomes all-important when we consider metrically complex
lines. Then one must explicitly state in what specific performance a deviant line is
perceived as sufficiently structured. P is determined by the sensitive responses of the
reader (or listener), which, in turn, are determined by his training, past experience
and certain modes of perception. The Gestalt Laws of Perception modified by the
sensitive responses of the experienced listener have been applied to the perception of
music with exceptional subtlety and insight by Leonard B. Meyer (1956); Arnheim
(1967) applied them to the visual arts. In what follows, I shall quote extensively
from both.

Meyer quotes from Koffka the fundamental axiom of Gestalt Theory, the law of
Prägnanz, which states that “psychological organization will always be as ‘good’ as
the prevailing conditions allow. In this definition the term ‘good’ is undefined. It
embraces such properties as regularity, symmetry, simplicity and others which we
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shall meet in the course of our discussion” (86–87). Meyer carefully emphasizes that
“good shape” does not necessarily mean “artistically good”.

The words “good” or “strong”, “poor” or “weak” as used in the discussion
of shape are not to be construed as implying value judgments. On the con-
trary, weak, ambiguous shapes may [...] perform a valuable and vital func-
tion in creating and moulding the affective aesthetic musical experience.
For the lack of distinct, tangible shapes and of well-articulated modes of
progression is capable of arousing powerful desires for, and expectations of,
clarification and improvement (Meyer, 1956: 160).

Some of the greatest music is great precisely because the composer has not
feared to let his music tremble on the brink of chaos, thus inspiring the
listener’s awe, apprehension, and anxiety and, at the same time, exciting
his emotions and intellect (Meyer, 1956: 161).

Simplicity is defined by the number of structural features that make up a pattern.
In an absolute sense, a thing is simple when it consists of a small number of struc-
tural features. In a relative sense, a thing has simplicity when it organizes complex
material with the smallest possible number of structural features (Arnheim). Both
senses have their proper use in metrical analysis. In the absolute sense, a mechanical
scansion of a passage from Paradise Lost will be simpler than a rhythmical perfor-
mance (here simplicity becomes improper simplification); in the relative sense, the
simplest reading of such a passage might be a divergent performance. Again, a di-
vergent performance of a passage from Paradise Lost and a convergent performance
of a passage from The Rape of the Lock might be equally simple in the relative
sense; in the absolute sense, the latter will be simpler than the former (in this re-
spect, both senses of “simple” are very useful). Simplicity underlies such qualities
as “symmetry, similarity, regularity, balance, clear-cut contrast, distinct outlines”,
etc. These terms overlap to a large extent.

The notion “simplicity” suggests a complex relationship between a whole and
its parts. Simplicity of the whole resists subdivision; wholes containing irregulari-
ties may result in better perceptual organization when some part of them is isolated
to some extent:

The tendency to simplification will manifest itself in the way in which
subdivision of patterns occurs. We know already that when a number of
discrete units are given in the visual field, all or some of them may be seen
as connected in such a way that the simplest possible organization results.
The eight dots of Figure 1 will be seen as a circle or octagon (a) and not as
two squares (b) or the combination of three units shown in c; the nine dots
of d will split up into two main units—the circle plus the outsider
(Arnheim, 1957: 59).
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a b c d

Figure 1

A comparison of 1a to 1d suggests that psychological organization need not al-
ways be very good: the prevailing conditions allow in 1a a better, in 1d a less good
organization. This description may be supplemented by another important remark of
Meyer’s: “Most important of all is the fact that if segregation or differentiation,
whether spatial or temporal, is not so extreme as to preclude all possibility of
pattern apprehension, then some sort of shapes will probably arise. For the human
mind, operating under the aegis of the law of Prägnanz, will go to almost any
lengths to avoid doubts and anxieties which are created by ambiguity” (1956: 162).

This has somewhat unfamiliar implications for the metrical set. If possible, the
mind will tend to perpetuate an initial pattern. If, however, no such initial pattern is
readily perceptible or the “linguistic givens” of the line resist the imposition of the
particular perceptual pattern, the reader’s mind will not “give up” and “rule” the line
unmetrical; it will rather be inclined to perform such groupings of stresses in which
no one-to-one correspondence of stress and position is detectable. As we shall see
later in this chapter, the reader is likely to isolate strong stress groups and vaguely
echo in the back of his mind the suspended regular beat of metrical set. If he fails to
do so, the line will appear chaotic to him. In Chapter 6 we shall discuss at great
length stress maxima in the seventh position. This requires the foregrounding of a
stress valley in positions 7–10. The principle illustrated by figure 1d is active in the
perception of such verse lines. When the structure of the whole line becomes too
complex, too irregular, subdivision may yield better shape; in the present instance,
the stress valley deviating from the iambic pattern is perceptually isolated, yielding
a more or less iambic chunk plus an isolated closed, symmetrical stress valley. This
principle will have far-reaching consequences for the present research.

The principle that governs the process can be summed up in the words of Meyer
and of Arnheim: “The mind will tend to improve the over-all articulation even if
this means weakening some of the individual shapes” (Meyer, 1956: 187). “The rule
that governs the process is evident. The effect depends on the degree of simplicity of
parts. Greater simplicity of the whole makes for greater unity. The simpler the
parts, the more clearly they should stand out as independent entities” (Arnheim,
1967: 61). As we shall see in Chapter 4, this process is most crucial in fixing the
place of caesura in a verse line. Sometimes, the shape of some part may be so
strong that it resists being included into any super-ordinate shape. In such cases, as
we have just seen, a better organization may be received—in visual perception as
well as in prosody—if the resistant shape is isolated as a metrical figure against a
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background of regular metre. “On the whole, however, the simplicity of any part
must be modified or weakened sufficiently to make the part dependent on, and there-
fore integrated with, its context” (Arnheim, 1967: 65). This principle will be amply
illustrated below by my discussion of “ding-dong” in Ariel’s song. Conversely, as
we shall see, when stress pattern deviates from metre to an extreme degree, the de-
viant stress pattern may become acceptable within the rhythmical organization if it
has a sufficiently strong shape to stand out against the rhythmical background as an
articulated figure.

Meyer carefully emphasizes that the law of Prägnanz does not mean that psycho-
logical organization will always be satisfactory. On the contrary, distortion through
memory and the arousal of expectation are evidence that psychological organization
may be unsatisfactory. The law of Prägnanz governs both memory and expectation.
This is most important since, as we shall see again and again, the experience of
rhythm involves both, “it is the lack of satisfaction with the psychological organi-
zation that gives rise to what we have referred to as the natural modes of expecta-
tion. For the mind is constantly striving toward completeness and stability of
shapes” (87). Expectation depends upon memory processes in very important ways.
“The law of Prägnanz functions within the memory process, which tends to com-
plete what was incomplete, to regularize what was irregular, and so forth. Moreover,
those shapes which are not well figured and which memory is unable to ‘straighten
out’, complete, or make symmetrical, will tend to be forgotten” (89). This means
that we tend to remember patterns as being simpler than they really are. This dy-
namism of memory and expectation can explain the emergence of prosodic norms
and conventions. “As recollections of similar types, whether of parts or of wholes,
become regularized in the memory, they tend to be grouped into classes, thus form-
ing the norms which are the basis of stylistic perception and expectation” (89–90).

These mechanisms may also explain a remarkable fact about metrical set, name-
ly, that experienced readers tend to develop it even in relation to poems in which no
single line conforms with the rule that “stressed syllables occur only in strong posi-
tions and in all strong positions”. In the first 165 lines of Paradise Lost there are no
more than two strictly regular lines. Yet the rhythmical residue of these lines will
tend to be regularized in our memory. There will be a tendency to remember—as we
shall see in a moment—that the simplest organization which can be imposed upon
the groups of stresses in these lines is to consider the basic unit as groups of ten
syllables. Stress pattern may deviate—within certain constraints—in any of the ten
positions of a pentameter line. But one will forget the deviant stresses and remember
rather those instances in which stress occupies the second, fourth, sixth, eighth and
tenth positions.

This conception of metrical set seems to highlight the mechanism underlying the
“assimilative power of metre” as observed in a symposium on literary style:
“Perhaps the difficulty lies in attempting to devise an abstract principle that will
take only individual lines and determine whether or not they are metrical; maybe the
problem should be approached differently, say by statistics. But if an entire poem, a
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sonnet, for example, somehow establishes the sense in the reader that its meter is
iambic pentameter, then there doesn’t seem to be any particular reason to call any
particular line unmetrical if it happens not to fall within the explanatory power of a
set of rules. What Wimsatt had aptly called the assimilative power of the meter
could presumably assimilate even five trochees into the framework of an iambic
poem [...] Certain lines can be very weak without being completely unmetrical; of
course, a heavy concentration of such lines might change the meter” (Chatman,
1971: 217).

Let us examine for a moment how the mind imposes some “meaningful”
organization upon a near-chaotic sequence. I shall start with the artificially isolated
abstract stress pattern of a five-line passage. Let us represent the unstressed syllables
as di and the lexically stressed ones (or those with emphatic stress) as DUM; in a
certain poetic passage we shall receive the following sequences:

1. di DUM DUM didiDUMdi di di DUM
di DUM diDUMdi DUM di DUMdi DUM
DUM DUM didi di DUM di DUM di DUM
di DUM di DUMdi di DUM DUMdi DUM
diDUM di di diDUM di DUMdi DUM...

Apart from line 2, we shall find it somewhat difficult to memorize the exact se-
quence of upbeats and downbeats in a line and expect its recurrence in the subsequent
lines. Now, suppose we know that an iambic pattern underlies these groups of ten
syllables; we shall find it somewhat easier to impose regularity upon them. We
shall perceive the dis and DUMs not only in relation to each other, but also in
relation to an underlying regular pattern which they sometimes confirm and from
which they sometimes deviate, thus:

2. di DUM DUM didiDUMdi di di DUM
w s w s w s w s w s

di DUM diDUMdi DUM di DUMdi DUM
w s w s w s w s w s

DUM DUM di DUMdi di DUM DUMdi DUM
w s w s w s w s w s

diDUM di di diDUM di DUMdi DUM
w s w s w s w s w s

Suppose we perform these lines in such a way that, whenever the regular beat of
metre is suspended, we try to remember the regular sequence and also look forward
to the moment in which DUM occurs in an s position, that is, where metre is re-
asserted. This will arouse a feeling of suspense, followed by a feeling of relief. The
fact that sometimes a DUM coincides with an s position, reassures the reader that
there is some method in this madness. If we are to memorize these sequences, we
shall probably try to remember a skeleton of DUMs that occur in s positions; as for
the rest, we shall have to remember two “bits” of information about each “chunk”:
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whether they are upbeats or downbeats and whether they occupy a w or s position.
In addition, we shall have to preserve a sense of sequence, a sense of continuity.
Now, it is unlikely that we shall be able to retain all this information in our mem-
ory, even for the short time period required to complete the line as a whole sequence.
We shall, therefore, attempt to parse the lines: to group the unpredictable dis and
DUMs into smaller segments of up to four, five or six “chunks”. If possible, we
shall allow no more than two consecutive dis or DUMs in each group and allocate
to each group at least one DUM that occurs in a strong position. So we are most
likely to parse the first line as follows:

3.  di DUM / DUM didiDUMdi / di di DUM
  w s w s w s w s w s

And so on. Dum in the third (weak) position disturbs metre and exerts a force to
reach the next stressed syllable in a strong position, where stability can be achieved,
thus generating a strong sense of propulsion. As we shall see later, the span of our
immediate memory is severely limited at a fixed number of information “chunks”.
The above grouping reduces the number of chunks of information from ten to three.
Thus, the above parsing of beats facilitates the perception of the group as a “mean-
ingful” unit. In an actual piece of poetry it will be easier to memorize the sequence
of stresses and slacks: they are subsumed in a meaningful sequence of words, adding
an important dimension to their identification and memorizing. On the other hand,
this restricts the possibilities of grouping by offering meaningful segments indepen-
dent of the rhythmic grouping suggested here, which must be “backgrounded”. The
sequences of dis and DUMs are the ones that underlie the first five lines of Paradise
Lost:

4. Of Man’s first disobedience, and the fruit
Of that forbidden tree, whose mortal taste
Brought death into the world, and all our woe
With loss of Eden, till one greater Man
Restore us, and regain the blissful seat...

Considering the opening lines of Paradise Lost, punctuation segments them into
the following portions, in the order of lines: 7+3=10; 6+4=10; 6+4=10; 5+5=10;
3+7=10; 1+3+6=10; 3+4+3=10 and so forth. The distribution of such sub-line seg-
ments is quite unpredictable. This irregularity, however, points to the fact that the
“random” segments always add up to ten syllables; the segments are so arranged
that, whatever their distribution, every two or three of them make precisely ten syl-
lables. Thus, simplicity demands that units of ten syllables be perceived as the most
stable ones in these lines. It is these units that the performer must emphasize if the
irregularities of the poem are to be accepted as rhythmical. The greater the irregular-
ity of segments, the stronger the shape of the line. In a poem in which all the lines
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are segmented into, say, 4+6 syllables, the over-all shape of the lines would be
weakened.

As we shall observe in greater detail in Chapter 4, the simplicity of parts is fur-
ther weakened by the fact that the pentameter line cannot be divided into symmetri-
cal halves:

5.  w s w s w / s w s w s

The first half of the line consists of five alternating w and s positions, beginning
and ending with a w. The second half of the line begins and ends with an s position.
The line may be divided into 4+6 or 6+4; thus each segment begins with a w and
ends with an s, but they are of unequal length. Thus, the stretches of equal length
and structure into which a poem like Paradise Lost can be divided are the stretches of
twos and the stretches of tens, only. The greater the deviation from regular iambic
pattern, the stronger will the grouping into tens emerge.

The irregularity of stress pattern within the line tends to enhance the stability of
the whole line and vice versa. Whatever the deviations, metric pattern is confirmed
in excerpt 4 in three or four (in one instance five) strong positions. One of the
strong positions in which metre is most frequently confirmed is the tenth position.
So, the less predictable the stress pattern of the line, the more dependent the reader
will be on stresses that coincide with strong positions of the underlying metric pat-
tern, even if metric pattern does not appear, in its ideal form, in any of the lines.

What is the Metre of a Given Poem

Now it is time to attempt an answer to the question “How do we know what is the
metre of a given line or poem?” One of the great achievements of Halle and Keyser
is that they define and assign metric pattern and stress pattern independently from
each other. This is right from the methodological point of view, in systematic re-
search. But in the actual reading of poetry the process works very differently. Here
one must hypothesize a metric pattern without committing oneself entirely to it,
and then assign syllables to metrical positions, without committing oneself entirely
to this assignment, and then constantly modify one in light of the other. Such a
process makes considerable demands on the reader’s tolerance of uncertainty. But be-
fore going into the details of this process, I wish to eliminate, as irrelevant to our
inquiry, one possible implication of this question, which emerges time and again in
discussions of metrics; I mean the question: “What is the metre” of e.g.

6. Full fathom five thy father lies,
Of his bones are corals made.
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Is the first line iambic and the second line—“headless” iambic; or is the second
line a trochee and the first line a “tailless” (catalectic) trochee with an anacrusis; or
do we have here an iambic line followed by a trochaic? Each of these formulations
describes the same contrast. The issue here is not the metre of the verse, but the
name which the metre is to be given; it has little relevance to the process of percep-
tion, though it may be absolutely necessary to settle such questions before, e.g.,
compiling “An Index of Shakespeare’s Metres” (Epstein and Hawkes, 1959; Beaver,
1968: 317–318, for instance, are engaged in such questions).

In light of the demands on the reader’s tolerance of uncertainty, one must consider
briefly the psychological attitudes involved. There is a variety of cognitive styles,
and not all persons will respond in the same way. The attitude may be flexible or
rigid. One of the leading researchers in the field of perception and personality, Else
Frenkel-Brunswick (1949: 136), describes flexibility thus: “the categorial or concep-
tual attitude is characterized by ability or readiness to assume a mental set voluntar-
ily, to shift from one aspect of the situation to another, to keep in mind, simultane-
ously, various aspects, to grasp the essentials of a given whole, to break up a given
whole into parts and to isolate them voluntarily, to abstract common properties, to
plan ideationally, to assume an attitude toward the ‘merely possible’, to think or
perform symbolically, and finally to detach our ego from the outer world”.

A flexible person is “capable of being in uncertainties, mysteries, doubts, with-
out, any irritable reaching after fact and reason”, to use Keats’s famous phrase. This
is what psychologists of perception and personality call “delayed closure”. Rigid
persons, on the other hand, “have in effect to relieve their anxiety [arising from ig-
norance] by having rapid closure. In cognitive and perceptual reactions as well as in
emotional and social sphere”, by coming to a conclusion—any conclusion—as
quickly as possible (Miller,., 1951: 263; cf. Tsur, 1975; 1987: 1–59; 1992a: 471–
500).

Metric pattern is best treated as a perceptual hypothesis. One aspect of hypothe-
ses concerns us directly in our inquiry, that of “monopoly”. “The smaller the num-
ber of alternative hypotheses held by the person concerning his environment at a
given moment, the greater their strength will be” (Bruner, 1951: 126). A rigid ap-
proach to metre favours starting with as strong a hypothesis as possible; if possible,
with a single one. Thus, we frequently encounter the approach: “Well, everybody
knows that Shakespeare wrote his plays in iambic pentameter, that Milton wrote
Paradise Lost in iambic pentameter, the overwhelming majority of English sonnets
from Sidney and Spenser is in iambic pentameter, so let us work out how the actual
stress pattern fits into this metric pattern”. This is a typical case of “rapid closure”,
of an inquiry starting with a certainty. Without such a certainty, a foot substitution
approach to metrics is inconceivable. You can safely substitute almost any foot for
an iambic—pyrrhic, trochaic, spondaic and even anapaestic—because you know (and
“everybody knows”) that Milton wrote Paradise Lost in iambic pentameter. A more
sophisticated (more “scientifically rigorous”) version of starting with a “strong hy-
pothesis” is, for instance, to take the first one hundred lines of Paradise Lost, assign
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all the lexical stresses, and see whether their majority falls in the odd numbered or
the even numbered positions; if in the even numbered, the metre is iambic. Having
received such an assurance, one may set out with a strong, secure hypothesis and
proceed, confidently, as above.

Such an approach may work in a great many cases but, aside from other short-
comings (for instance, not all English poems are necessarily in iambic pentameter),
it is prone to end up with what Tristram Shandy so aptly observed: “It is the nature
of an hypothesis, when once a man has conceived it, that it assimilates everything
to itself, as proper nourishment; and, from the first moment of your begetting it, it
generally grows stronger by everything you see, hear, read, or understand”.

A flexible approach sets out with a larger number of hypotheses, and delays clo-
sure as long as possible. Now such a “weak” hypothesis, too, “assimilates every-
thing to itself as proper nourishment”. But, at the same time, it leaves open as
many options as possible for other hypotheses (in our case, for other possible met-
ric patterns). The reader commits himself to a metric pattern and operates with it
thoroughly, as if it were the only plausible one: at the same time he remembers that
it is an attitude he has assumed toward the “merely possible” and is ready to discard
his metric set as soon as it appears inadequate, as soon as a different set proves more
appropriate. A flexible reading is, as we have seen, “characterized by ability or readi-
ness to keep in mind, simultaneously” divergent patterns of stress and metre, if nec-
essary. It never allows metrical set to become too strong, yet maintains it so as to
preserve the integrity of the verse in the reader’s perception.

A flexible reading maintains a constant alertness and readiness to regroup patterns
already settled. The principle guiding the process is the need to “bestow” the sim-
plest structure which the prevailing conditions permit, that is, the construction of
which involves the smallest number of structural features. Now, the “prevailing
conditions” may change—or at least this possibility must be taken into account—
with every new syllable, or with every new line.

Suppose the simplest pattern which the conditions of line 1 permit can be de-
scribed by structural feature a, and of line 2 by a and b; or, alternatively, by a and c.
In this case, the reader will try to see which of the two possibilities fits line 1 more;
or, if none of them, probably a more complex set of a, d  and e might be the
simplest overall pattern, although, taken in isolation, each of the lines could be
accounted for by a simpler formula. In case this does not work, the reader will
commit himself, say, to the possibility a, b, and leave other options open. If the
subsequent lines confirm the a, b hypothesis, the other is likely to be discarded. If
the case is the other way round, the reader returns and substitutes structural features
a, c for a, b, and so forth. All along, the reader is alert to find an opportunity for of-
fering a hypothesis which would account for line 1 as well as for the rest.

Let us now look closely at Ariel’s Song from Shakespeare’s The Tempest (I. ii):

7. Full fathom five thy father lies; 1
Of his bones are coral made; 2
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Those are pearls that were his eyes: 3
Nothing of him that doth fade, 4
But doth suffer a sea-change 5
Into something rich and strange 6
Sea-nymphs hourly ring his knell: 7

Ding-dong. 8
Hark! now I hear them,—ding-dong bell. 9

In principle, at least, the reader comes to this song with all options left open.
For the sake of brevity (and for additional reasons which I shall indicate later) I shall
confine myself mainly to the discussion of two possible metres—the iambic and the
trochaic. The psychological problem is whether to begin with a w or an s position.
The song begins with two stressed syllables Fúll fá. This leaves open both possibil-
ities of underlying metre, either an initial sequence of ws, or of sw. The third posi-
tion, however, strongly suggests an iambic sequence. The most natural way of cor-
respondence of the disyllabic word with metrical positions isfáthom

s w
 which, unless

there are weighty reasons to upset this correspondence of patterns, strongly suggests
that the preceding syllable, though stressed, occupies a w position, in other words,
that the line is iambic. The rest of the line emphatically confirms this hypothesis:

8. Fúll fáthom fíve thy fáther líes
  w s w s w s w s

That is to say, there is no need to wait till the end of the first line before a fairly
“workable hypothesis” can be proposed and tested. The moment we realize that “fá-”
is the stressed syllable of a polysyllabic, it becomes almost certain that it will occu-
py a strong position (even though, as we shall see in Chapter 6, there are polysyl-
labics whose stressed syllable is in a weak position). Nevertheless, the reader must
be ready to change his hypothesis, should it be required. By the end of this line, a
metric pattern of four times ws emerges. In line 2 the first stressed syllable is pre-
ceded by two unstressed ones. This opens three options: (1) that the second line
shifts to the anapaestic metre (not very likely); (2) that the metre of the second line
too consists of alternating w and s positions, the first w being occupied by two syl-
lables (this hypothesis is corroborated by the presence of fricatives and the absence
of stops between the unstressed words); (3) the metric sequence begins with an s po-
sition (occupied by an unstressed syllable). The only fairly firm point is that bones
(preceded and followed by unstressed syllables) confirms an s position. The rest of
the line eliminates (or, at least increases the unlikelihood of) possibility (1). If ac-
cepted, (2) introduces two changes of structural features as compared with line 1:

9. Of his bones are corals made
w s w s w s
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It reduces the number of ws units from four to three, and introduces the disyllabic
occupancy of the first w position. Possibility (3) changes only one structural feature
as compared with line 1. It merely omits the first w position (or, one might put it:
it introduces zero occupancy of position 1), retaining the number of s positions and
the single occupancy of all positions. Notice that both possibilities (2) and (3) re-
tain from line 1 the feature that any two s positions are separated by one w position.
In these circumstances, possibility (3) seems more plausible than (2), although it
may still be advisable to keep option 2 open (and, though rather unlikely, even op-
tion 1). In fact, lines 3 and 4 confirm option (3); lines 5, 6 and 7 also seem to con-
form with this pattern.

Leaving aside the problem of line 8 for the moment, this is what happens in line
9. After a series of lines beginning with an s position, line 9 begins with a sequence
of stressed and unstressed syllables, apparently confirming a trochaic metre. Posi-
tions 3 and 4, however, are occupied by a sequence of unstressed and stressed sylla-
bles, confirming an iambic metre (with a displacement of the first stress, typical of
English iambic). So, at this point, the reader needs to discard his “trochaic hypothe-
sis” and to substitute an iambic for it, or, in other words, he has to “move” the se-
quence of alternating positions by one position in relation to the syllables, so as to
begin with a w position. The sonorant in “now” might well suggest a double occu-
pancy of position 2 (Hark  now I hear)

s sw
 but in the light of the emerging over-all

pattern, the iambic possibility seems more likely. The rest of the line will confirm
the iambic decision:

10. Hárk! nów I héar them, díng-dong béll
  w s w s w s w s

Whatever we think of dong, whether it is stressed or not, the last stressed sylla-
ble, bell, can confirm only in an s position.

Having realized the metre of lines 1–7 and 9, a very simple pattern emerges Six
lines, each beginning with an s position, are enclosed between two lines beginning
with a w position. Any two s positions are separated by one w position. Now no-
tice this. If the reader manages to “delay closure” till the end of his reading, he may
experience the emergence of this final pattern as a resolution of tension, resulting in
a highly organized “closed” structure which, nevertheless, accommodates diverse and
deviant elements.

As for line 8, it is a convenient example of how deviant elements can be accom-
modated in a highly organized over-all structure, how “a structure as simple as the
prevailing conditions permit” can be imposed. In the first place, it obviously makes
“prevailing conditions” more complex, by its deviation from regularity. It is a usual
feature of Mediaeval and Renaissance songs that a shorter line, quite frequently with
nonsense or onomatopoeic words (that is, both metrically and semantically deviant)
occurs precisely before the last line of a stanza. This deviation arouses strong desire
for a return to regularity. As they are fulfilled quite soon in the last line, a strong
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feeling of relief, of settling down, of closure accompanies the last line.1 Thus, the
strong closural quality of the last line is enforced in this poem in two ways. It con-
stitutes a return to the beginning metre, forming a “solid framework” together with
line 1; and it constitutes a return to regularity after having broken it in line 8.

The process of discovering the metre of a given poem works, of course, much
more smoothly. I have slowed down for inspection a process, the very effect of
which depends on rapid shifts. The rapidity of the process depends on (1) the com-
plexity or simplicity of the prosodic structure of the verse; (2) the flexibility of the
reader; (3) his literary training and experience; (4) his familiarity with the particular
poem. It would be, however, a mistake to suppose that the process described here
leads—ideally at least—to a “final” reading in the course of which there arise no
problems concerning the metre of the poem. This process is not to be conceived of
as a sophisticated “prelude” to another rigid performance. There is some evidence

1 This is a usual closural device, to break regular continuance just before the end, so as
to arouse a feeling of requiredness, a demand to complete the sequence. I have
discussed some of its aspects in Tsur (1972). This device may appear on various
prosodic levels. There may be a break after the ninth position of a pentameter line, as
in

When love is liberty, and nature, law (Pope, “Eloisa to Abelard”, 92).

It is this “closural quality”, derived from the breaking of the penultimate line that
may have been one of the reasons of later editors for emending the punctuation of
Shakespeare’s couplet from

All this the world well knowes yet none knowes well,
To shun the heaven that leads men to this hell.

to

All this the world well knowes, yet none knowes well
To shun the heaven that leads men to this hell.

The shape of the penultimate line must be weakened (by an enjambment) in order to
make the last line dependent on (and therefore integrated with) the whole. Donne and
Keats sometimes enhance the closural force of their couplets by disturbing the clo-
sure  of the third quatrain of a sonnet, by an enjambment, as in Keats’s

then on the shore
Of the wide world I stand alone and think
Till Love and Fame to nothingness do sink.

This principle will be invoked when explaining why the majority of stress maxima
in w positions occur precisely in the seventh position of all those available for
violation.
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presented by Else Frenkel-Brunswick and her associates indicating that such a waver-
ing, fluctuating process of perception is positively related with perceptual, emotive
and intellectual responsiveness.

This process of rhythmical realization of a poem is even more complicated than I
have described above. The reader, at the same time as he is busy inferring the metric
pattern, must group in his mind the stress pattern also, according to similar struc-
tural principles, into the simplest structure permitted by the prevailing conditions,
so as to leave sufficient “mental space” for the simultaneous perception of divergent
patterns. (See infra, “Multilevel Information Processing”).

Although this process of proposal and testing of metric hypotheses takes place,
ideally, with a rapidity that may appear intuitive, there are situations in which the
procedure of even an experienced reader may approximate my crude, slowed-down
account. When approaching a text by Shakespeare, Milton or Shelley, for example,
which is printed in short lines, a reader may quite safely assume that he is going to
read a poem in syllabo-tonic metre. So, the options which must be left open are of a
limited range and kind. But sometimes the options to be left open are greatly
different in kind. Consider the following distinction by Halle and Keyser (1966:
189) of Keats’s

Silent upon a peak in Darien

which is metrically regular, [...] from that of the title of the sonnet,

On first looking into Chapman’s Homer,

which is not. Given a principle of stress shift for metrical purposes, both
lines must be viewed as regular. But this is clearly not the case. Indeed, it
is precisely the difference between these two lines that a successful theory
of prosody ought to characterize.

The authors seem to have left open two options: (1) iambic metre; (2) no metre at
all. Had they attempted a third hypothesis, they would have found (3) that the phrase
exactly conforms with their definition of the trochaic, namely, a line in which no
stress maximum occurs in an even-numbered position:

11. On fírst lóoking into Chápman’s Hómer
s w s w s w s w s w

Imagine this phrase as part of a poem; it will sound as perfectly acceptable tro-
chaic pentameter:2

2 One need not necessairly stress “On” more strongly than “first”. If the reader over-ar-
ticulates “first” and then over-stresses “loo-”, the phrase “On first” will not be per-
ceived as disturbing the trochaic sequence.
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12. How intense are Keats’s famous Sonnets:
“Ailsa Rock”, “When I have fears”, “To Fanny”,
“On first looking into Chapman’s Homer”.

When reading twentieth-century poetry, the reader has to leave open the various
syllabo-tonic options and the option, different in kind, that it is free verse, to which
our whole discussion is irrelevant. Thus, when reading Yeats, for instance, one may
read three or four lines before realizing that the poem in hand has, in fact, metre.
Then one has to revert to the beginning and propose and test the various metrical
hypotheses. Consider a line like Yeats’s “Monuments of unaging intellect”. Such a
line does little to encourage the proposal and testing of any specific metre. It looks
very much like “free verse”. The line ends with no stressed syllable which might
help to give a definite shape to the string of syllables. Things become less distinct
owing to the uncertainty of whether “Monuments” should be assigned two or three
positions. It is a sequence of a stressed syllable, four unstressed ones, one stressed,
one unstressed, one stressed, two unstressed. Only having realized that the line may
be in syllabotonic metre, are the following two scansions possible at all:

13. Mónuments of unáging íntellect (iambic).
w s w s w s w s w s

14. Mónuments of unáging íntellect (trochaic)
s w s w s w s w s .

The metric context of the surrounding lines demands the iambic option, although
there is here an additional difficulty that after a (perfectly legitimate) displacement of
stress to the first position (but in a tri-syllabic word!) metric pattern is confirmed
only as late as the sixth position.

It will become clear just how metrically discouraging this line of Yeats is when
compared to a line by Milton which poses similar problems, but with a difference:

15. Immutable, immortal, infinite.

Here too, there are only three lexical stresses; here too, the last two syllables are
unstressed; here too, the number of positions assigned to the first word is uncertain
(3 or 4). But the first two syllables decidedly confirm an iambic hypothesis: immú

w s
;

psychologically, the reader may be encouraged to look for a recurrent metric pattern
by recurring patterns on other levels: the recurrence of the sound cluster imm—t
with a long, stressed back vowel for the dash; the repetition of the categories “adjec-
tive”, “negative”, and some additional common semantic features in the three words
(such as “superhumanness”).

There are, of course, some other factors which may speed up the process of “intu-
itive” perception of metre. Thus, for instance, for reasons which I have elsewhere
elaborated (Tsur, 1977: Chapter 3), the metre most tolerant of deviant stress patterns
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is the iambic. During the process of proposing and testing metric hypothesis, this
fact may arouse, in a flexible reader, such inklings as “It’s rather irregular; it might
be iambic”. If metre is not deviant, it goes without saying, the whole process be-
comes much simpler.

Simplicity and the Critic’s Vocabulary

“Simplicity” is the key term both in perception and research. This is the fundamen-
tal assumption of Gestalt Theory, and Occam’s razor (that “entities should not be
multiplied beyond necessity”) is the accepted norm in theology, the humanities, and
the natural sciences. Lack of simplicity in metrical research may obscure simplicity
in perception. This may pose serious methodological difficulties. In the present sec-
tion, I shall consider such a methodological problem. Chatman (1965) raises the
question of the simplicity of notation which, in the final resort, brings out, or fails
to bring out, the simplicity of the metric unit. He is critical—and rightly so—of an
anonymous prosodist who divided lines from “The Ancient Mariner” as follows:

16. And / now, / all in my / own countrie/
/I / stood on the / firm land! /

In this division, four out of five feet [sic] in the first line and all the feet in
the second line become substitutions. But why should we obscure the
obvious iambic pattern

/¢And n¬ow, / ¬all £in / m£y / ¬own c£ountr¬ie/
/¢I st¬ood / £on th£e / f ¬irm l ¬and! /

Chatman, however, too, obscures the iambic pattern. Three of his seven feet are
“substitutions”. In the following notation the recurring iambic pattern is perfectly
clear. It clearly indicates the strong positions in which the stresses are not actual-
ized, as well as displacements of stresses. Moreover, it may give an indication of the
larger groups which may be “superinduced” upon the lines:

17. And nów, áll in my ówn countríe
w s w s w s w s

I stóod on the fírm lánd!
w s w s w s

The division of these lines into “feet” must not interfere with possible groupings on
higher architectonic levels (and it would be well to remember that a metric foot can-
not be “inverted”, only obscured by stress displacement). Thus, for instance, one
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may note that “áll in my ówn” constitutes a stress valley that in the present instance
overrides the foot boundary as well as the caesura, shifting the focus of attention
from the segment to the line. The stress valley, in turn, does not attract much atten-
tion: its end is overridden by the phrase “in my own countrie”. Likewise, the group
“on the fírm lánd” constitutes a typical stress grade; the clear articulation demanded
by the stress grade also marks the end of a group of lines. The theory expounded in
the present study has, then, at least one advantage. With a set of three symbols it
can mark all the possible syllabotonic metres, bringing out both regularities and de-
viations. The additional symbol, horizontal square brackets, refers to groupings
some of which may take place off-focus. The reader abstracts his “metrical set” from
those instances in which lexical stress coincides with the strong positions. He per-
ceives “tension” where the two do not coincide.

Chatman’s next remark delves to the very roots of “simplicity”: “To wield Oc-
cam’s razor metrically is to assume that the best analysis is the one which most ef-
fectively, efficiently and reasonably accounts for the largest variety of verses with
the fewest units, rules, and exceptions” (118). Chatman defines, however, “fewest
units” in what seems to me a rather unfortunate way. “The general reluctance among
metrists to admit other trisyllabic feet such as amphibrach (∪ —∪ ), tribrach (∪∪∪ )
and cretic (—∪ —) stems from the principle of economy. In almost all cases lines
can be explained with only six standard feet (...]” (154). And again, “I take the posi-
tion that the metrist’s function is not to find out how many kinds of feet there are,
but rather to insure that there aren’t any more than necessary” (14). I shall argue in a
moment that for some important purposes the metrist can do without the notion of
feet at all; and, on the other hand, that Chatman has not ensured that there aren’t any
fewer kinds of feet than necessary, when they become necessary. It is not the num-
ber of feet in the critic’s store that counts, nor the smallest number that enables him
to give an account of the sequence of stressed and unstressed syllables, but rather the
smallest number of feet that enables him to account for the recurring pattern in a
given text.

It may be evident by now that lines can be explained most economically with no
reference to feet. Metric foot is one possible unit between the ranks of position and
the line. How many intervening ranks are described is a matter of delicacy in descrip-
tion. The marking of feet is, quite frequently, a visual device to bring out regular,
metric recurrence. Simplicity in metrics is not a question of the number of available
feet in the critic’s vocabulary, or the load of their names on the undergraduate's
memory. If one wishes accurately to describe the sequence of stressed and unstressed
syllables in any syllabo-tonic verse in the world, two symbols are enough: — and
∪ . If this is insufficient, it is because we expect a system of metrical notation not
only to be simple but also to bring out the basic pattern of recurrence, as well as
any irregularities. Now suppose, for reasons of frugality, we ban “amphibrach” from
our inventory but retain the iambic, anapaestic and pyrrhic feet, we may still notate
Byron’s line as follows:
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18.  Wh£ile s¬ad/l£y w£e g¬azed/ £on th£e/ r¬iv £er/

We get a fair picture of the stressed and unstressed syllables and their sequence,
but no idea that there may be some recurring pattern But if we decide to admit the
amphibrach, we introduce method into this madness, and receive a simple, recurring
pattern:

19.  Wh£ile s¬adl£y/ w£e g¬azed £on/ th£e r¬iv £er/

In matters of perception it is similarity of actual entities that makes for simplic-
ity, not the small number of available entities. Having a large vocabulary does not
make speech cumbersome or simple; what matters is the simplest way of combina-
tion that the prevailing conditions allow. Admitting the amphibrach into our critical
vocabulary permits us to account for excerpt 19 by two structural features, the unit
at the foot rank consists of a weak, a strong and a weak position; and there are three
such units. If the amphibrach is banned for reasons of “parsimony”, there may be
need for up to four structural features to account for the same line, as in 18. To be
sure, Chatman had good reason to be on guard against the use of too many kinds of
metrical feet. He confesses (1966) that he gave up his early attempts to make the
four-level system the basis of English metrics when he saw the “monstrous results”
of Epstein and Hawkes (1959), who computed with its help 6,236 kinds of iambic
feet and 2,376 trochees. But both too many and too few kinds of metric feet may
obscure the pattern of recurrence.

Multilevel Information Processing

In the following, I shall propose a model of information processing for the per-
ception of poetic rhythm and one of my central terms will be “mental space”. This
suggests an analogy with computers.

Any given machine has a finite capacity. There is only a certain amount of
“space” in which instructions and information can be stored. More complex
programs take up more space. If two programs are executed simultaneously,
each has less space available than if it were being carried out alone, and is
thus more limited in what it can do. There is no way of human thinking to,
escape this principle. If several processes occur together, none can be as
complex as the subtlest possible single process. This must lead to prob-
lems in the allocation of mental resources: shall the main sequence use all
facilities and prevent multiple processing altogether? (Neisser, 1968: 319).

The production and reception of speech is precisely such a multiple process. “Just
as the speaker, in generating his message, is working on a number of different levels
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at the same time, so the listener in reconstructing it has to work on the same levels
and, like the speaker, he works on them all at the same time. This means that, as
the message is coming in, the listener is forming the morpheme string, reconstruct-
ing the word sequence and thus building up the sentence” (Fry, 1970: 49).3 It is im-
portant to note that this multilevel decoding of speech involves the use of two facul-
ties: short-term memory and expectation. Utterances must be remembered in a cer-
tain way before they are understood in a satisfactory manner and the listener antici-
pates what is going to be said. This enables the listener, simultaneously with the
perception of speech, to control and correct his decoding process. On the semantic
level, metaphoric language may involve frustrations of expectations and contradic-
tions to be settled. On the phonetic level, it involves the processing of prosodic in-
formation, which also relies on short-term memory and anticipation.

To elucidate the nature of anticipation in the phonetic processing of speech, I
would like to quote one small-scale example: “In English, the distinction between
post-vocalic voiced and voiceless sounds is carried very largely by the relative dura-
tion of the vocalic and consonantal parts of the syllable; in /bi:t/ (beat) the vocalic
part is relatively short and the interruption caused by the consonant is long, while in
/bi:d/ (bead) the reverse is the case” (Fry, 1970: 36). Suppose the speaker relatively
prolongs /i:/; the listener anticipates a voiced consonant (e.g. /d/). Now, if the
speaker utters a /t/, the listener will be reasonably surprised (furthermore, if the se-
mantic context demands the word bead, the listener will hear it). This example may
also illuminate the redundancy in the phonetic encoding and decoding of speech.

Two important aspects of short-term memory must be pointed out. We remember
the surface structure of a sentence, with its actual syntactic structure and sound
pattern only for a very short period. During this period, memory functions as an
echo box, gradually fading out if there is no possibility of rehearsal. As soon as
possible, we recode the sentence and it is its deep structure that we remember.
Conrad (1968) produced some experimental evidence that words are acoustically
stored in short-term memory even when presented in visual form (but cf. Morton,
1967: 154). Now, one of the differentiae of poetic language is that there are strict
limitations on the possibilities of its recoding. If we are to attend to poetic rhythm
too, everything possible must be done to prevent the acoustic memory trace from
fading out before the rhythmic unit has been completed, or to complete the rhythmic
unit before the acoustic memory trace has faded out. This brings us to the second
important aspect of short-term memory—its limitation.

In a classic paper, Miller (1956) gives some dramatic details concerning the lim-
its on our capacity for processing information. In the first place, he shows that our
ability to make distinctions, “absolute judgments”, along one dimension, is limited
to about seven items (±2). One way to increase our channel capacity is to increase
the number of dimensions along which information is given. Thus, we can discrim-
inate between many more than seven speech sounds, because “there are about eight
or ten dimensions—the linguists call them distinctive features—that distinguish one

3 This multilevel conception of speech is further elaborated in Chapter 7.
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phoneme from another” (89). One of the interesting things about “absolute judg-
ments of multi dimensional stimuli” is that there is no one-to-one increase with the
number of dimensions along which bits of information are given. “The point seems
to be that, as we add more variables to the display, we increase the total capacity,
but decrease the accuracy for any particular variable. In other words, we can make
relatively crude judgments of several things simultaneously” (88).

Curiously enough, the span of short-term memory, too, is limited to about seven
items (±2). But Miller is careful to point out that “the span of absolute judgment
and the span of immediate memory are quite different kinds of limitations that are
imposed on our ability to process information. Absolute judgment is limited by the
amount of information, immediate memory by the number of items” (92). To pre-
serve this difference in kind, Miller speaks of the number of “bits” of information
that limits absolute judgment and of the number of “chunks” of information that
limits the span of immediate memory. The span of immediate memory has been es-
tablished, experimentally as five monosyllabic English words (or fifteen phonemes).
Its time span is roughly the period we can remember e.g. a telephone number with-
out rehearsal. During this period short-term memory functions like an echo box.
There is little possibility to extend the span of immediate memory beyond this.
This can explain the fact that iambic pentameter lines are usually uttered in two or
more breath groups, whereas in everyday speech as many as ten or fifteen syllables
can be pronounced with no difficulty in one single breath group. The imperative to
process the phonetic surface structure of poetic utterances also demands that they be
segmented into units amenable to the span of immediate memory. This may also be
one of the reasons that the most frequent poetic lines in English are decasyllabic
(iambic pentameter) and the longest verse line normally used in English, French and
several other modern languages, is dodecasyllabic, with an obligatory caesura after
the sixth syllable.

Since there is little possibility of extending the span of immediate memory by
training and there is also a restricted number of parallel processes that may take
place in one’s “mental space”, the best way to increase one’s “channel capacity”,
says Miller, is to recode the message in a more efficient way (93–95). His ex-
amples, supported by experimental evidence, are illuminating. To contribute an
example of my own, “a man who sells goods” can be recoded as “merchant”, and “a
merchant who sells meat” can be recoded as “butcher”. Unfortunately, the possibility
of recoding is severely limited when we come to the perception of poetry, where our
interest is focused, by definition, on the unique encoding of the unique message.

Articulation

I wish to introduce the issue of articulation by three experiments described by
Lieberman (1967: 163–165): “The speaker may neglect to manipulate his articula-
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tory apparatus precisely when he believes that listeners will be able to guess what
he should have said from the context of the message”  (163). In an experiment,

the word nine in the sentence A stitch in time saves nine was recognized 50
percent of the time when isolated from its context. The word nine was also
spoken in the sentence The number that you will hear is nine. It was identified
90 percent of the time when it was isolated from this context [...] The words
borrower and lender were both poorly articulated when they occurred in the
sentence Neither a borrower nor a lender be. Listeners could identify borrower
only 45 percent of the time and lender 10 percent of the time when each was
isolated from the sentence. The same words were identified 80 and 40 percent of
the time, respectively, when they were isolated from the sentence The — were
all imprisoned (164).

In another experiment, listeners were asked to repeat after a speaker a set of 50
grammatical sentences, 50 anomalous sentences, and 50 ungrammatical strings of
words that were all formed of the same words. In this experiment, 89% of the
grammatical sentences, 80% of the anomalous sentences, and 56% of the ungram-
matical strings were repeated correctly (163–164). In a third experiment, short seg-
ments of speech were electronically “excised” from the tape recordings of casual con-
versations.

Listeners were then asked to identify the words of the excised segments. The
listeners first heard the segment that contained a single word. They then heard
the sample that contained two words. The procedure was repeated until the lis-
teners heard the 2000 msec gate. It was found that, on the average, the listeners
were not able to identify 80 percent of the words until the gate width was at
least 1000 msec.

It is quite interesting to listen to these excised segments. The words do not
gradually become more intelligible as the gate width increases. As the gate
width gradually increases, the speech signal remains unintelligible until a cri-
tical gate width is reached, and the signal suddenly seems perfectly clear. The
listener gradually receives more and more acoustic information as the gate's
width increases.

However, the acoustic signal in itself is insufficient to identify the phonetic
content of the message uniquely. Some of the distinctive features that specify
each segment probably can be determined from the available acoustic signal.
Other distinctive features cannot be uniquely identified. The listener therefore
forms a hypothesis concerning the probable phonetic content of the message
that is consistent with the known features. However, he cannot test this hy-
pothesis for its syntactic and semantic consistency until he gets a fairly long
segment into his processing space. The speech signal therefore remains unin-
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telligible until the listener can successfully test a hypothesis. When a hypothe-
sis is confirmed, the signal abruptly becomes intelligible (165).

An important difference between rhythmical poetry reading and casual conversa-
tion is that, in the former, speech sounds are clearly, indeed meticulously, articu-
lated. There may be several reasons for this. The first reason is common to the per-
former of poetry and the radio-announcer reading the news: the need for intelligibil-
ity in a situation in which the speech signal easily becomes “masked” by noise, and
person-to-person cues cannot be utilized.

In the second place, however, poetry differs from news in the relative importance
of each and every word. In a news item, say, about a road accident, there is a
conventional matrix text, into which only the number of the injured, the number of
vehicles involved, and an indication of the location of the accident are inserted. If
you read such a news item aloud, supplying these informative words but leaving
some gaps and ask your listeners to supply the missing words, there will be sub-
stantial agreement among listeners as to which words to supply.

In poetry there is less redundancy. Transitions are less expected, a rather large
number of sentences are anomalous (metaphorical), or even ungrammatical, or at
least unusually marked (cf. Fónagy, 1961). So, if the performer of poetry wishes to
be understood by his audience, he cannot but articulate every word carefully because
he knows that it is quite difficult to infer words from the context.

In the third place, the rhythmical rendering of a poem demands meticulous ar-
ticulation of every word, so that an exceptionally large number of distinctive fea-
tures that specify each phonetic segment should be uniquely identifiable from the
available acoustic signal. (a) Certain distinctive features of  syllables (or of their nu-
clei), such as [± Stress] or [±long) are the very basis of “tonic”  and “quantitative”
metres. Clear articulation of distinctive features may also help to determine the very
number of syllables relevant to the given verse instance: the number of syllables
may be of decisive importance for the actualization of syllabo-tonic metre, for in-
stance. (b) We have seen that the listener's grammatical knowledge may override the
acoustic correlates of perceived phonetic prominence. Listeners tend to identify “ic-
tus” or lexical stress even where the acoustic cues would indicate otherwise. This is
in fundamental harmony with Lieberman's observations. The listener infers what he
“hears”  even from insufficient acoustic cues. In a syllabo-tonic poem, however, the
listener must infer, in addition, the parallel sequences of metrical (strong and weak)
positions from the sequence of stressed and unstressed syllables; the two sequences
do not necessarily coincide in a rhythmically complex poem. Now, if the acoustic
cues for prominence are not distinct enough and the listener must infer, with the
help of his grammatical knowledge, the number of syllables he “hears” and also
whether he “hears” a prominent syllable, he will have to infer the number and char-
acter of metrical positions from an inference. This will hinder his immediate re-
sponse to rhythm. We have been arguing within a psychological model of perfor-
mance based on “limited channel capacity” of information processing, according to
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which clear-cut articulation and grouping save “mental space” for the perception of
rhythmic complexities. I prefer such an approach to Chatman’s view (1966) that if
the oral performer, in a public performance, wishes to communicate at all, he must
relinquish all claims for complexity.

(c) “There is a rule that the expression conveyed by any visual form will be only
as clear-cut as the perceptual features that carry it” (Arnheim, 1967: 153).  This may
be rewritten for our purposes as “the rhythmical quality of any spoken verse line
will be only as clear-cut as the perceptual features that carry it”. Now, when stressed
syllables occupy only and all strong positions of a line, and each line ending
converges with a major syntactic juncture, the perceptual contrasts between pro-
minent and non-prominent syllables is clear-cut and the verse line itself is a clear-cut
unit. The further the verses line is removed from this paradigm, the greater the need
for the performer to articulate as many distinctive features as possible, in order to
preserve the rhythmic quality of his verse. (d) This principle of clear-cut articulation
is extended to longer units of the line. In ordinary speech, there is no inherent reason
why 10–15 syllables should not be uttered on a single breath group. When listening
to poetry reading, we find that a decasyllabic line is frequently broken up into two or
more breath groups. The internal break most frequently occurs near the middle of the
iambic pentameter line, after the fourth, fifth or sixth position, most frequently after
the fourth. So a possible hierarchy of articulation on varying “architectonic levels”
may be established in a rhythmical reading of a poem: the distinctive features of
consonants and vowels may be carefully articulated as well as the distinctive features
of syllables. Word boundaries and “phonemic groups” (or “breath groups”) may be
clearly articulated within the line and, finally, the line terminal may be clearly artic-
ulated. In conversational speech words are normally run one into the other in En-
glish (and more so in French), and it takes special decoding effort to determine the
word endings. Taylor (1990: 212) suggests: “Say rapidly ‘How to wreck a nice
beach’, and it will sound like ‘How to recognize speech’ [...]. The sentence illus-
trates the point that word boundaries are anything but fixed. Without boundaries
words are hard to recognize”. Thus, much decoding effort can be saved by clear artic-
ulation of word endings. Clear-cut articulation of phonemes and of syllable- and
word-boundaries may save a lot of mental processing space. Intonation is a typical
means of over-articulating syllable and word boundaries; but the over-articulation of
the syllable (or word) final consonants too contributes to the over-articulation of
boundaries. The greater the deviation of the various prosodic units from the corre-
sponding syntactic units, the more clearly the remaining “perceptual features” must
be articulated, if the whole is to be perceived as rhythmical.

Fónagy and Magdics (1960) found that in the reading of poetry, syllables are ut-
tered at a considerably slower rate than in any other type of discourse. At some vari-
ance with the authors’ explanation, I suggest that this may be attributed to the ne-
cessity for clear-cut articulation, especially where rhythmic complexities arise. If my
suggestion is sound, it is in harmony with the performance of metric disturbances in
music, as stated by Cooper and Meyer (1960): “The term ‘syncopation’ refers to a
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tone which enters where there is no pulse on the primary metric level (the level on
which beats are counted and felt) and where the following beat on the primary metric
level is either absent (a rest) or suppressed (tied). It follows from this that whether
there is syncopation or not depends upon how the beat or pulse continuum is felt
and hence upon the tempo of the piece as well as upon the performer’s articulation
of the meter. If the tempo is too slow or if the performer over-articulates lower met-
ric levels, the effect of syncopated notes may be weakened. Or if the tempo is too
fast, what should be a higher metric level is felt to be the primary metric level and
notes not intended to be syncopated become so”  (99–100). Thus, articulation and
tempo may be utilized to manipulate attention from one level to another, when
prosodic patterns conflict.

I would like to indicate the complexities involved through a reading of the first
line of Keats’s “King Lear” Sonnet:

20. O gólden-tóngued Románce with seréne lúte
w s w s w s w s w s

After six regularly alternating unstressed and stressed syllables, a stress is dis-
placed from the eighth to the ninth position, resulting in a deviating but symmetri-
cal pattern: unstressed, unstressed, stressed, stressed. The deviating stress group co-
incides with the syntactic phrase; so, the last four syllables are emphatically grouped
together. Possibilities of manipulation are restricted because the unstressed syllable
of serene occurs in a strong position and the stressed syllable of the same word oc-
curs in a weak position; the first vowel of serene is reduced (in the case of with a
bright lute, a slight break could be held before bright, “loosening” the direct subor-
dination of the stress of the reduced vowel in the strong position to the stressed syl-
lable in the weak position). It is, however, possible to perform this line rhythmi-
cally by clearly articulating (some would say over-articulating)  the contrast between
stressed and unstressed syllables and by shifting attention from one architectonic
level to another, by manipulating the tempo of performance (as quoted above from
Cooper and Meyer). Consider the following grouping of stresses in the line (solid
brackets mark groupings in focus; dotted brackets mark off-focus groupings that
rely, mainly, on metrical set):

21.

  

O gólden-tóngued Románce with seréne lúte
w s w s w s w s w s

sw

The only complexity at the beginning of the line is that the word “golden” over-
rides the first foot boundary. As a consequence, the first four syllables tend to be
grouped together; words and feet have the first coinciding boundary in the fourth po-
sition. In the last four positions, regular iambic grouping is relegated to the metrical
set. Now, if the first two syllables of this group (with reduced vowels) are uttered
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more quickly than usual while the last two syllables (with “tense” vowels) are artic-
ulated more slowly than usual, the following four effects occur simultaneously: (a)
the contrast between stressed and unstressed syllables is emphasized; (b) the quick
tempo of with se-  shifts attention to a “higher architectonic level”, where the iamb-
ic movement is preserved in the symmetrical shape of two unstressed syllables fol-
lowed by two stressed ones; (c) the slow articulation of -rene lute shifts attention, at
the same time, to what Cooper and Meyer call the “sub-primary level” (21). Sup-
pose the stress of -rene is cued by length and pitch obtrusion whereas that of lute is
cued by length and falling terminal. Attention is focused on the articulation of the
individual syllables. Metrical set, operating in the background, will be free to pre-
sent the last syllable (which reaffirms metre after a marked departure) as more
strongly stressed than the preceding one. (d) The short unstressed syllable, and the
long, stressed syllable of serene may be uttered as a single word, minimizing its
conflict with the groupings on the “sub-primary” and “superior” metric levels.

Some Empirical Evidence

I have made some predictions concerning grouping and over-articulation in the
rhythmical performance of poetry, based on the hypotheses of limited channel capac-
ity and of multiple information-processing. In order to test them, I had professors of
literature record such verse lines as

22. Bright Star! would I were steadfast as thou art!,

both in a rhythmical and a prosaic way. It soon became clear that they had difficul-
ties in performing the lines prosaically. In what follows we shall have a look at two
performances of “Bright Star”, excised from a “rhythmical” and a “prosaic” reading
of excerpt 22 (to be discussed at length in Chapter 9) read by GH, professor of com-
parative literature (he was the only reader in my corpus who could produce rhythmi-
cal and sensibly prosaic readings of the same verse lines).

When I received my first initiation into the mysteries of speech research in 1980,
I was told that neither grouping nor a clearer than usual articulation can be shown
by the machine (cf. Chapter 3). One of the modest contributions of the present study
to instrumental phonetics may be that it has identified a few parameters that may in-
dicate these perceptual qualities (the following analysis was done eighteen years after
the recording, after having made those modest contributions). As will be seen
throughout the present study, certain phonetic features may contribute to a variety of
perceived qualities at the same time. Duration, for instance, may contribute, among
other things, to stress perception and to an impression of over-articulation. Pitch
movement may contribute, at the same time, to stress perception and to continua-
tion or discontinuation. A pause between words may indicate discontinuity; but, as
will be seen in Chapter 9, within a word before, e.g., a word-final stop release, it is



Cognitive Assumptions 79

not at all perceived as a pause, but rather as a clearer than usual articulation of the
stop (and, by the same token, of the word boundary). The degree of articulation of a
word final stop may depend, among other things, on the presence or absence of a
stop release; and if present, the release may be longer or shorter, having more or less
amplitude, and be preceded by a longer or shorter pause (interpreted by the listener as
the duration of the articulatory gesture).
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Figure 1 Wave plot and F0 extract of “Bright Star!” in GH’s “rhythmical” reading.4

Listening to the two readings gives the impression that the two words are rela-
tively independent in the first reading, both heavily stressed, with a clearly articu-
lated word boundary between them, yet continuous and closely grouped together.

4 The lower window presents the wave plot display which shows a plot of the wave am-
plitude (in volts) as a function of time (in milliseconds); the upper window presents a
fundamental frequency plot, which displays time on the horizontal axis and the esti-
mated glottal frequency (F0) in Hz on the vertical axis.

Reuven Tsur
Click here to go to the sound files for this chapter:http://www.tau.ac.il/~tsurxx/Rhythm_Book_mp/Chapter2_Sound_Files.html

http://www.tau.ac.il/~tsurxx/Rhythm_Book_mp/Chapter2_Sound_Files.html
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The two lexical words are equally stressed (thus deviating from the metric pattern);
yet, the iambic lilt is somehow preserved in perception.5 In the second reading, by
contrast, the adjective is clearly subordinated to the following noun. At the same
time, it is less well articulated, and the resulting impression is somehow more
“prosaic”.
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Figure 2 Wave plot and F0 extract of “Bright Star!” in GH’s “prosaic” reading.

Some of the phonetic information reflected in the graphs may account for these
impressions. There is no measurable pause between the two words in either reading.
The duration of “Bright” and “Star” in Figure 1 is 550 msec and 844 msec respec-

5 It would appear from this analysis that GH identifies “rhythmical performance” with
what in Chapter 3 will be called “divergent delivery style”; that is, he sharpens the
conflict between stressed syllables and weak positions, and then deploys the vocal
devices predicted by the present study so as to reconcile the conflicting patterns in
perception.
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tively, as opposed to 367 msec and 641 msec in Figure 2. This may contribute to
an impression that these words are more heavily stressed and more clearly articulated
in the rhythmical than in the prosaic reading. The pitch contour on “Bright” is flat
in Figure 2, and there is a leap from “Bright” to “Star” from 132.036 Hz to 175.000
Hz. This strongly suggests that the adjective is subordinated both in stress and into-
nation to the noun. The rising pitch contour on “Bright” in Figure 1 has a complex
effect. First, it bestows considerable prominence on the adjective, releasing it, so to
speak, from its subordination to the ensuing noun. At the same time, a rising se-
quence of sounds may have in music, as suggested by Cooper and Meyer (1960: 15),
a strong “forward grouping” effect. What is more, by the same token it constitutes a
“late peak” (Knowles, 1992). Normally, the highest point of the intonation contour
is aligned with the middle of the syllabic crest. “Late peaking” occurs when the
highest point “hits” the vowel later than its middle, or even on the following sono-
rant. In the present instance, the peak occurs at the second sound of the diphthong in
“Bright”. As will be argued throughout the present study (and particularly in Chapter
3), this tends to generate a forward-propelling “perceptual force”. As we have seen,
in Figure 2 the pitch contour subordinates “Bright” to “Star”, whereas in Figure 1 it
increases the prominence of “Bright”. Rather than displaying an intonation leap be-
tween the two words, the falling curve on “Star” smoothly continues the rising
curve on “Bright”. Notwithstanding, the excessive duration and terminal contour of
“Star” in Figure 1 takes care of its perceived stress.

Thus, the two words constitute in Figure 1 two distinct, equally prominent
events, yet which are emphatically grouped together. The discreteness of the two
words is enhanced by what Knowles (1991) calls “segmental discontinuity”, gener-
ated by the over-articulation of the word-final /t/. In ordinary speech, the first word
would be run into the next one, with no release of the word-final /t/. In both read-
ings the /t/ is released. Though in Figure 2 the release has considerably greater am-
plitude, it is preceded by a 22 msec pause, whereas in Figure 1, the (weaker) release
is preceded by a 131 msec (that is, six times longer) pause—interpreted by the lis-
tener as the duration of the sustained articulatory gesture.

GH, like all the other “informants” in the present study, had no advance knowl-
edge of the hypotheses to be tested; but, if one may judge from the foregoing brief
comparison, his notions of the difference between a rhythmical and a prosaic reading
were very similar to the ones outlined above. In his rhythmical performance of the
line he did not subordinate the adjective in the weak position to the ensuing noun as
he did in what he considered the “prosaic” performance. On the contrary rather, he
assigned a main stress to the lexical word in the first (weak) position, and then had
recourse to vocal manipulations predicted above, grouping and over-articulation, so
as to save the mental processing space required for the perception of the abstract
metric pattern behind the immediately observable linguistic stress pattern. Why
should a performer choose to overstress a stressed syllable in a weak position pre-
cisely in his “rhythmical” rather than in his “prosaic” performance? Because, as I
will insist time and again throughout the present study, this allows him to enhance
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his aesthetic achievement: “the balance and reconcilement of opposite or discordant
qualities”.

To Sum Up

This chapter presented briefly the cognitive assumptions underlying the present
study. The key term is “mental economy”. The auditory nature of poetic rhythm in-
dicates that a significant part of it is processed in short-term memory, the span of
which is severely limited. Training can do little to expand this span; but training
can help to recode the information more efficiently. Since in poetry neither the
words nor their order can be changed, mental processing space can be saved only by
grouping and articulation. The first three sections explored aspects of simplicity—in
the Gestalt sense—in metric organization and in the reader’s and the critic’s activi-
ties. The greater the simplicity of a stimulus pattern, the greater its tendency to be
perceived as a unified whole; and also, the smaller its load on the cognitive system.
The sections “Multilevel Information Processing” and “Articulation” conceive of the
human cognitive system as of an information-processing machine with limited
channel capacity. This, again, requires “mental economy”, that is, the saving of
mental processing space, so as to allow for the simultaneous perception of the con-
flicting patterns of stress and metre. Clear-cut articulation of phonemes and of word
boundaries on the one hand, and grouping into simple, “strong” Gestalts on the
other, may save the mental processing space required for the perception of poetic
rhythm. This, in turn, will enable us to make specific predictions as for the perfor-
mance of certain typical instances of conflict between linguistic units and versifica-
tion patterns. These predictions were tested in a rhythmical and a prosaic reading of
an exceptionally competent reader, and will be further tested in the readings of a wide
range of competent reciters, whose delivery instances are judged rhythmical. Chap-
ters 4 to 8 will be devoted to the kind of problems arising from the alignment of
versification units with linguistic units. It will be found that although the problems
are diverse, the solutions will rely on a set of fairly homogeneous principles, all
arising from the need to achieve maximum mental economy.




