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Investigating the Universal Children's Rhythm (UCR) Hypothesis: data, issues, perspectives

. The second section discusses empirical and theoretical issues that need to be addressed in any account of UCR: representativity and cross--cultural comparison; textual segmentation and counting beats per metrical unit; performance dynamics; linguistic and musical rhythm; and the cognitive status of the metrical grid. The final section makes several specific proposals for future research strategies that might be used to explore the UCR hypothesis and concludes with some brief comments on possible explanations for the widespread distribution of binary patterns in children's rhymes.

Two Convergent Hypotheses on the Rhythm of Children's Rhymes 1

Rumanian ethnomusicologist Constantin Brailoiu, in his pioneering paper first published in 1956, formulated a precise hypothesis regarding the rhythm of children's rhymes, supported by data from a wide range of languages. He claimed that children's rhythms ("la rythmique enfantine") constitute an immediately recognizable autonomous system that is "spread over a considerable surface of the earth, from Hudson Bay to Japan" [START_REF] Brailoiu | Children's rhythms[END_REF][START_REF] Brailoiu | Children's rhythms[END_REF], p. 207). Furthermore, he asserted that "children's rhythms are based on a restricted number of extremely simple principles," which are "constantly concealed by the resources (almost unlimited here) of variation." (ibid., p. 209). He described the most frequent pattern as the equivalent of eight short syllables or, in musical terms, eight eighth notes (quavers), as shown in example 1 below: 1 2 3 4 5 6 7 8

J'ai pas--sé par la cui--si--ne (French) Ques--ta ro--sa e Ma--riet--ta (Italian) I--pu--tuy--or--ti--gu--wa--ra (Eskimo) Ex. 1 The "series of 8" pattern" [START_REF] Brailoiu | Children's rhythms[END_REF][START_REF] Brailoiu | Children's rhythms[END_REF])

It should be noted that in this scheme lines do not necessarily contain eight syllables, but only the equivalent of eight short syllables. Brailoiu concluded his paper by stating that children's rhythms are governed by "strict symmetry," suggesting that "the system proceeds, if not from dance, then at least from ordered movement, which is closely associated with it." He noted that "it remains to be seen how the most diverse languages manage to bend themselves to its inflexibility," a task that can only be accomplished by collaboration between researchers "as numerous as the languages themselves" (ibid., p. 238).

Ten years after the initial publication of Brailoiu's paper (which was only published in English translation in 1984), linguist Robbins Burling independently proposed a slightly different but compatible hypothesis on the metrics of children's rhymes. He found evidence for a sixteen--beat pattern (consisting of four lines of four beats) in several structurally different languages, including English, Chinese and Bengkulu, a Malayo--Polynesian language spoken in southwestern Sumatra [START_REF] Burling | The metrics of children's verse: a cross--linguistic study[END_REF]. Example 2 shows two well--known counting--out rhymes, one in English and the other in French, which both display this sixteen--beat pattern:

1 2 3 4 Ee--ny, mee--ny mi--ny mo, U--ne pou--le sur un mur, 5 6 7 8 Catch a ti--ger by the toe, 1 This work has been supported by CRINI (Centre de Recherches sur les Identités Nationales et l'Interculturalité), Université de Nantes, and the cross--disciplinary research project CPER 10 Pays de la Loire, Axe 1, Action "Traditions lyriques savantes et populaires." I wish to thank Sandra Trehub for her comments, which have helped me rethink several issues raised here, in particular concerning the relationship between kinesthetic and textual rhythm. counting--out rhymes illustrating the sixteen--beat pattern described by [START_REF] Burling | The metrics of children's verse: a cross--linguistic study[END_REF].

In his conclusion Burling speculated on the universality of his model: "If these patterns should prove to be universal, I can see no explanation except that of our common humanity" (ibid., p. 1435). Furthermore, he suggested that sophisticated verse might be built in part on the foundation of simple verse, the result of modifying rules and adding restrictions. If this were the case, the "comparative study of metrics would then be the study of the diverse ways in which different poetic traditions depart from the common basis of simple verse" (ibid., p. 1436).

This paper aims first to review some of the data and discussion involving these two convergent hypotheses, including recent empirical work on the subject. This will lead into a discussion of some of the empirical and theoretical issues that need to be addressed in any account of UCR. Finally, the third section of this paper will briefly consider perspectives for future research, suggesting possible strategies for testing the UCR hypothesis.

Data and Discussion

Involving the Brailoiu/Burling Hypotheses (BBH)

The Hypothesis of Metrical Symmetry (HMS)

Investigating the Brailoiu/Burling Hypotheses (BBH) has been a focus of my own research on the cross--cultural and cross--linguistic study of children's rhymes, based in part on fieldwork conducted in and near Saint--Nazaire, France, mostly in the 1980s. I will examine the BBH from this perspective and analyze several problems that have cropped up, leading to the formulation of a Hypothesis of Metrical Symmetry (HMS).

First of all, both Brailoiu and Burling lump together a disparate set of children's rhymes with various functions that often influence their formal patterns. For instance, the French handclapping rhyme "La samaritaine --tain' --tain'" is usually performed with an ABC handclapping pattern, as shown in example 3, in which the third clap is repeated three times, synchronized with the syllable "--tain'". This gives rise to a five--beat pattern, which is a counterexample to the BBH. On the basis of such examples, it appeared necessary to distinguish among functionally--defined genres of children's folklore and to focus on those that can be identified cross--culturally, that are used by children of both sexes around the world on a daily basis and for which data exists in several languages. Counting--out rhymes (in French, formulettes d'élimination or comptines in the restricted sense) respect these criteria. We may define the counting--out rhyme as a performative utterance used to designate a central player, usually through elimination, in games like tag (also known in English as tig; le loup or le chat in French) or hide and seek. Once all the players except one are eliminated, the counter in effect dubs the remaining player It. As meta--play, i.e. play that prepares and regulates other play, the counting--out rhyme is performed by children of both sexes as part of their daily playground routine. Other genres of childlore have more restricted use. Ball--bouncing rhymes, for example, seem to be less popular today than in the past, at least in Britain (Roud, 2010, p. 192) and France (personal observation). Handclapping games, while widespread internationally, are performed mainly by girls [START_REF] Arleo | The Saga of Susie : the Dynamics of an International Handclapping Game[END_REF][START_REF] Marsh | The Musical Playground: global tradition and change in children's songs and games[END_REF]. The specific regulatory function of the counting--out ritual favors its endurance in children's oral tradition and facilitates cross-cultural recognition. Finally, the genre has been attested in at least fifty languages and is well--documented in several languages (Arleo, 2009). Some French counting--out rhymes respect the BBH (see "Une poule sur un mur" ex. 2 above), but others do not. For instance, the well--known "Am stram gram" (example 4) is often performed with a 14--beat pattern:

1 Many popular French counting--out rhymes display "syllabic counting," i.e., they are performed with the counter's gestures synchronized with each syllable rather than with stressed syllables, as is often the case in English. This is illustrated below by the popular "Enlève ton pied car il est sale." In example 5 below, the numerals above the syllables represent the first, second and fifth degrees of the diatonic scale (e.g., C, D, G):

1 1 1 1 1 1 1 2 En' lèv' ton pied car il est sal' 1 1 1 2 1 2 5 1 Il
a be--soin d'un coup d'ci--rag'. Ex. 5. French counting--out rhyme collected in Saint--Nazaire, France (Arleo, 1988, p. 21) Example 5 might be transcribed as a series of eighth notes without any material evidence (such as gestures) showing structuring at a higher beat level, although one might be tempted to analyze the two lines as iambic tetrameter. The tritonic melody displayed here is found in many French children's rhymes and may be considered as a melodic cliché, a marker that identifies an utterance as belonging in some way to childhood [START_REF] Arleo | Approche rythmique et mélodique de la réalisation de la séquence finale dans 7 comptines françaises à la lumière d'une analyse mingographique[END_REF]. The melodic contour is not always stable, and one finds, in the final sequence, variants such as 1 2 4 1 or 1 2 3 1. There is a generally a melodic peak on the penultimate syllable, followed by the tonic. Such formulas might be compared to cadences in adult melodic structures.

In light of these observations, I concluded that any hypothesis regarding UCR needed to be formulated in relative rather than absolute terms. Furthermore, since the BBH are compatible, it seemed useful to combine the two convergent models into a more general hypothesis that could be tested on specific genres in particular languages, leading to some estimation of the frequency of such binary patterns. This led to the formulation of the Hypothesis of Metrical Symmetry (HMS), shown below:

Children's rhymes tend toward symmetry, defined as follows: 1a. Beats (version a). The number of beats in a given metrical unit (i.e., hemistich, line, stanza) tends to be even. 1b. Beats (version b). The number of beats in a given metrical unit tends to be a power of two (2 n , where n > 0) 2a. Lines (version a). The number of lines in stanzas tends to be even. 2b. Lines (version b). The number of lines in stanzas tends to be a power of two. Ex. 6. The Hypothesis of Metrical Symmetry [START_REF] Arleo | Do children's rhymes reveal universal metrical patterns?[END_REF] The HMS was tested with a representative sample of 40 French and 40 English counting--out rhymes [START_REF] Arleo | Do children's rhymes reveal universal metrical patterns?[END_REF]. In the English sample the tendency towards an even number of lines is quite strong: 33 rhymes (82.5%) had an even number of lines, 27 rhymes (67.5%) had two, four or eight lines, and 19 rhymes (47.5%) had four lines. Therefore, HMS 2a and 2b are quite strongly supported by the English data. In the French sample, the tendency was weaker. Discounting six uncertain cases, 58.8% of the rhymes had even--numbered stanzas and 29.4% had a number of lines equal to a power of two.

Turning to the number of beats per line, 73.3% of the lines in the English sample had 4 beats. Examining 27 French counting--out rhymes recorded in and around Saint--Nazaire, I found that nearly two--thirds (65.1%) of the lines had an even number of beats, and that the four--beat line was the most common, accounting for 56.9% of the data. The evidence from French counting--out rhymes therefore supports the HMS but not quite as strongly as in English.

Finally, an investigation of 540 English--language jump--rope (skipping) rhymes showed that 43 % had four lines and 20 % had two lines, also supporting HMS 2a and 2b. I turn now to some of the work published by other researchers involving the BBH.

The Quatrain Form in English Folk Verse (Hayes & MacEachern, 1998)

Hayes and MacEachern's (1998) study uses Burling's article as a starting point to build a sophisticated model of the quatrain form in English folk verse, which includes not only nursery rhymes but also adult traditional authentic folk verse "sung mostly without accompaniment by ordinary people and transmitted orally" (ibid., 474). They see the folk quatrain as a binary hierarchy: the quatrain is made up of two couplets and each couplet is made up of two lines. They propose a grid representation, consisting of "a sequence of columns of x's or other symbols, where each column may be associated with an event in time," such as the pronunciation of syllables. The height of a grid column depicts the strength of the rhythmic beat associated with the event. In sung or chanted verse it is assumed that grid rows are performed isochronously, at least in theory, abstracting away from various structural and expressive timing adjustments. The metrical grid is illustrated below with the first line of the counting--rhyme "Eeny meeny miny mo":

Half--note level x x

Quarter--note level x x x x

Eighth--note level:

x x x x x x x
x Ee--ny mee--ny mi--ny mo 0 Ex. 7. Metrical grid of the first line of "Eeny meeny miny mo." The symbol "0" represents an unfilled metrical position.

Using grid representations and optimality theory, Hayes and MacEachern study patterns of truncation, i.e., the non--filling of metrical positions at the ends of lines. They find 26 truncation patterns, each of which defines a verse type.

UCR and Sign Languages

While it might seem surprising to cite evidence from sign languages at a conference on music, it is nevertheless clear that the rhythmic patterns of performed sign language poetry are comparable to those found in music and dance. Analyzing children's poetry in five sign languages and a fable in Quebec Sign Language, Blondel and Miller (2009, p. 143), show that "the structure of poetic signed discourse is based on principles of binary rhythm and spatial symmetry." Citing a signed adaptation of the French counting--out rhyme "Un petit bonhomme/Assis sur une pomme," they note that "this rhyme seems to us to be characterized by isochrony and, if we leave aside the first and last verses, we nearly find the 'four times four strong beats' mentioned above..." (ibid., 149).

Commenting on the notation of the Swedish Sign Language (SSL) rhyme "1 to 10," they observe that it reveals a symmetrical character as proposed by [START_REF] Arleo | Do children's rhymes reveal universal metrical patterns?[END_REF], in which strong beats and verses are organized as multiples of two. As Blondel and Miller point out, the general notion of symmetry, a term used by Brailoiu, is particularly useful in exploring two aspects of signed poetry, temporal rhythm (which it shares with music) and balance in the spatial arrangement of signs.

French and German Counting-out Rhymes

In their analysis of 100 French and 200 German counting--out rhymes (including verses from German dialects), Dufter & Noel Aziz Hanna (2009, p. 117) found evidence for "a language--independent default of tetrametric lines in folk verse," supporting "the hypothesis that the tetrametric line is a preferred unit for cognition." They note that in both samples "lines shorter than four beats occur frequently, but naturally have a recitation with silent beats at the end. By contrast, there are almost no counting--out rhymes with more that four beats per line" (ibid.). Their analysis also revealed language--specific differences regarding the metrical foot. They found that ternary alternation is exceptional in the French rhymes but common in the German data. (Dufter & Noel Aziz Hanna, 2009, p. 113). "S" represents a strong syllable and "w" a weak syllable The fact that ternary feet are unmarked in this sample of German counting--out rhymes is expected since German language rhythm is trochaic--dactylic. Thus the data respects the Maxim of Natural Versification, which refers to a natural poetic metrics that has gradually developed over a long period of time, stylizing linguistic properties that are part of everyday language (ibid., 103).

Singing Games

Singing games make up a broad category that includes many genres such as ring games or handclapping games [START_REF] Corpataux | Jeux chantés sur trois continents: approche comparative[END_REF], Opie & Opie 1988[START_REF] Roud | The Lore of the Playground: One hundred years of children's games, rhymes and traditions[END_REF]. Several recent studies in this area appear to support the HMS. Analyzing handclapping games collected during extensive fieldwork in the Rhône--Alpes region of France, Chauvin--Payan (2010), notes that handclapping cycles ("cycles de frappes") are often performed to eight--beat patterns, similar to those cited by Brailoiu. Arleo and Mettouchi (2010) study a singing game performed by schoolchildren in a Berber village in Algeria that has a sixteen--beat structure similar to that described by Burling. In contrast to these studies, [START_REF] Marsh | The Musical Playground: global tradition and change in children's songs and games[END_REF], who has conducted extensive fieldwork in Australia, Norway, Korea, Great Britain and the United States, found that singing games as they are actually performed by children are dynamic and do not always respect Brailoiu's one essential structure, i.e. a binary rhythm equal to the value of eight quavers. She criticizes a lack of contextualization in Brailoiu's work and an analysis that "relates only to the text rhythm, with no consideration being given to the rhythmic characteristics of any associated movements or the relationship between these elements" (ibid., p. 15). Furthermore, she states that "the focus on 'universal' core rhythms and intervals is discounted by recent comparative studies of children's musical play" (ibid., 16). Using precise notation of text, music and movements, Marsh (ibid., 217) documents a number of innovative processes in children's musical play (e.g., addition, expansion, condensation, recasting) that may lead to non--binary rhythmic patterns.

It is clear, as pointed out above, that children's oral tradition cannot be reduced to only one core rhythm. On the other hand, the data presented by Marsh does not necessarily disconfirm the HMS, which involves statistical regularities. Although it is difficult to quantify the rhythmic patterns in her notated examples, it is apparent that many, and probably most, display the binary characteristics predicted by the HMS. Marsh (ibid.,p. 275) points out that children's games are often rhythmically complex. She adds that "another prevailing feature might be termed polymetricality, though more accurately it could be seen as contrasting rhythmic cycles that co--exist in the text and movement domains of game performance. This most frequently occurs in the pairing of a duple text rhythm with a triple hand--clapping pattern" (ibid., p. 275--76). She adds that the texts, with the exception of some Korean games, are "more usually in duple or quadruple meters" (ibid., p. 276). In her fieldwork carried out in Korea, Marsh noted a game with a triple subdivision of the beat, which "reflects the triple meter typically found in traditional Korean folk music" (ibid., p. 298). At the same time, the majority of these games are in simple duple meter. Furthermore, she discovered a high level of kinesthetic dexterity, which perhaps accounts for the fact that "there were fewer deviations from standard duple (either simple or compound) meters caused by the insertion of mimetic movements or elimination movements than were found in games in other locations" (ibid., p. 298--99). These observations suggest that binary patterns facilitate the synchronization of fast and complex motor sequences.

Some Key Issues in the Investigation of the UCR Hypothesis

Following this review of recent empirical data and discussing concerning the BBH, I turn now to some key issues that arise in attempting to investigate the UCR hypothesis.

Representivity and Cross-cultural Comparison

Constituting a representative corpus is difficult even for one language or culture. Ideally, one might only use reliable transcriptions of text, music and movement based on recorded or filmed fieldwork (see [START_REF] Marsh | The Musical Playground: global tradition and change in children's songs and games[END_REF]. As this is very time--consuming, a single researcher can usually only obtain relatively small samples of children's rhymes. Past studies have therefore often used published sources, or combined fieldwork with published collections of rhymes. While such sources may be useful to expand the data base, they often fail to notate the music and movement patterns, may neglect contextual information, or offer standardized versions, eliminating local variants. Fortunately, through international collaboration, research teams, working with local informants and researchers, can help fill in some of the gaps in data collection. Furthermore, it is now possible to put large amounts of text, sound and video online, which will enhance representivity. A major challenge will be to make available data from languages that have small numbers of speakers. Comparing children's rhymes cross--culturally and cross--linguistically can be tricky, which is why it is useful to identify genres, such as counting--out rhymes or handclapping games, that are demonstrably widespread and for which reliable data can be obtained. Finally, accurate up--to--date descriptions of the music and languages of the cultures involved must be obtained, regarding stress systems, the adult musical models, media influences and so on.

Textual Segmentation and Counting Beats per Metrical Unit

Whether rhymes are collected directly or analyzed through written collections, they must be segmented into stanzas, lines or other metrical units in order to test hypotheses regarding UCR. The researcher must spell out the criteria used to make such decisions, such as rhyme schemes and regular rhythmic patterns. In borderline cases it may be necessary to take into account alternative analyses, thereby indicating a range of percentages rather than one precise figure.

The following jump--rope rhyme, discussed by [START_REF] Arleo | Do children's rhymes reveal universal metrical patterns?[END_REF], illustrates this point. I asked my mother for fifteen cents, To see the elephant jump the fence, He jumped so high, He reached the sky, And didn't come back till the Fourth of July. Ex. 9a: Jump--rope rhyme as presented by Abrahams (1969, p. 72).

As formatted in ex. 9a, the rhyme has five lines with an aabbb rhyme scheme. Lines 1, 2 and 5 have four beats each and lines 3 and 4 have two beats each. The high/sky rhyme is visually foregrounded. There are sixteen beats in all, but spread over five lines. However, the rhyme could plausibly be reformatted, as shown in example 9b: I asked my mother for fifteen cents, To see the elephant jump the fence, He jumped so high, he reached the sky, And didn't come back till the Fourth of July. Ex. 9b: Reformatted jump--rope rhyme. This segmentation displays greater regularity, with an aabb rhyme scheme, an internal rhyme in line 3, and four four--beat lines, in conformity with the Burling model. Such decisions raise epistemological issues concerning the search for regularity as opposed to irregularity. My view is that the aim of any scientific endeavor is to seek regularity while at the same time respecting the data. Both 9a and 9b account for the data, but yield different statistical outcomes when testing the HMS, which depends on segmentation into lines. One must remember that the nature of the data is different in literary and oral traditions. In determining line division in a poem from a literary tradition the analyst has direct evidence from the poet, who has formatted a text based on esthetic strategies or other considerations. However, oral texts do not provide such direct evidence, and segmentation decisions may be somewhat arbitrary, simply reflecting literary or editorial conventions. For example, limericks as well as the nursery rhyme "Hickory dickory dock," are usually formatted with five lines, as in 9a. In such cases, consultation with other analysts may attenuate the arbitrariness of such decisions. It is also possible to ask children to transcribe rhymes from oral tradition or to devise other procedures for eliciting the child's own line division.

Beyond these methodological issues, the segmentation problem poses interesting psychological questions. How does the brain store representations of children's rhymes and other types of isochronic oral poetry? Sandra Trehub suggests that what counts for the rhythmic analysis is the pattern of dynamic accents (related to "impacts" in the case of jump--rope and handclapping games) rather than the rhyming words. 2 One might add that sound patterns such as rhyme and alliteration are also articulated through phonetic gestures, which also include "impacts " (required to produce consonants). A rhythmic analysis must therefore take into account both kinds of bodily movements, those involving, for example, the hands and the feet as well as those involving speech production, such as rhyming words. Language patterns, whether they are phonological, grammatical or semantic, provide cues that help define rhythm and contribute to the segmentation of an oral text into learnable chunks that often correspond to metrical units such as lines and stanzas. In many (most? all?) cultures children are generally exposed at an early age to oral traditional texts that display poetic features such as end-of--line rhyme. Rhyming couplets, the minimal form for a stanza, are widespread and perhaps universal. It is reasonable to hypothesize that the brain picks up these frequently--recurring musical--poetic forms and stores them as default structures in order to ease future processing. Of course, this does not mean that people ordinarily engage in conscious reflection when listening to or performing a children's rhyme, unless they have some good reason to do so. Similarly, people usually sing and dance without visualizing musical notation or carrying out real--time formal analysis, things that trained musicians can do. 3A number of related questions arise. Do children and adults have the same representations of children's rhymes? How do these change over time? Does literacy have any impact on the perception of children's rhymes? Can people have several mental representations of a rhyme, corresponding for example to 9a and 9b, or are these formats simply literary artefacts that are irrelevant to oral tradition? When rhymes are read aloud, how does the layout contribute to rhythm? How should we account for individual differences in mental representations and to what extent do they reflect sociological variables? When learning a new rhyme through oral transmission does the mind formulate hypotheses or default models regarding musical--poetic form and then wait for confirmation or disconfirmation? If so, is this a totally unconscious process or is there some awareness involved?

Similar problems arise in determining the number of beats per metrical unit. One must explain which beat level is being used and why. Such decisions might be based on movement patterns (as in handclapping games), which need to be filmed or notated. There may be more than one relevant beat level, for example a "fast" handclapping rhythm (e.g., represented by eighth notes) and a slower textual rhythm synchronized with stressed syllables (e.g., represented by quarter notes). How does the brain process the polymetricality referred to by Marsh? It is likely that the intense rehearsal afforded through informal play allows children to proceduralize motor sequences synchronized at different beat levels, whether they involve handclapping cycles or phonetic gestures, thereby leading to the fluent performances that may be observed on the playground. On the other hand, it may impossible to attend to two beat levels simultaneously.

Performance Dynamics

As Marsh and other researchers have shown, children's performances are interactive and dynamic. Children often add or subtract beats, creating irregular rhythmic patterns. As has been noted above, such performance variables introduce instability, which may complicate the task of identifying universal patterns. One must distinguish between systematic deviations from regular patterns, and those that are simple accidental and recognized as "mistakes" by peers. Ephemeral transitional forms may arise in performance, giving an impression of irregularity, although they be ultimately discarded or not spread beyond a particular play group. It is often necessary to carry out prolonged fieldwork in specific communities to discover which rhymes and variants are actually used most frequently. Diachronic studies allow us to identify frequently--used items and to focus on the rhythmic features of these rhymes that may account for their longevity. Well--known rhymes, such as "Eeny meeny miny mo, " display remarkable rhythmic stability over time (Rubin,.

Linguistic and Musical Rhythm

As shown above (ex. 5), French children often count out by synchronizing their gestures with each syllable. On the other hand, such syllable--counting appears to be less frequent in languages like English that have traditionally been considered as stress--timed (although this terminology is dated) and may be related to the nature of the French stress system. Using more recent models of speech rhythm typology (see Patel, 2008, p. 118--154), it would interesting to investigate gesture/syllable synchronization in a number of typologically diverse languages.

Although not all music is based on a regular beat, isochrony is not only a key feature of music and dance around the world, but also an embodied cognitive universal, allowing humans to synchronize collective activity (cf. work chants and songs). Isochrony is of course a relative concept, and indeed one finds degrees of isochrony in the performance of children's rhymes. Performances by single players (such as the counter in a counting--out ritual) are often less isochronous than collective performances (e.g., handclapping games), where synchronizing movements between players is valued. One also observes variation in competence among children according to age and experience. Filmed performances of handclapping games, for example, show hesitation during the learning stages. More proficient and usually older performers teach less experienced children informally on the playground, recalling psychologist Jerome Bruner's scaffolding principle [START_REF] Marsh | The Musical Playground: global tradition and change in children's songs and games[END_REF]. Through the intense rehearsal during their play sequences groups of children often perform handclapping games with a remarkably stable and nearly metronomic beat.

The Cognitive Status of the Metrical Grid

Finally, although the metrical grid is a useful analytical tool, what is its cognitive status? Is it intended to represent a mental model, a part of the child's implicit internal musical and poetic grammar? How many beat levels are actually perceptible and represented mentally by children and does this change with age and musical training? Perhaps such mental grids are gradually built up, beginning with the minimal chronometric forms analyzed by Cornulier (2009, p. 129), who notes that "minimal metrical formulas are most commonly at least 4--stroke groups, often combined in 4--stroke quatrains [...]." In this approach, strokes are musical or linguistic events, such as syllable onsets, synchronized with metrical instants. He further remarks that these autonomous 4-stroke groups usually have a characteristic binary semiotic structure, allowing them to be "considered as pairs of 2-stroke groups" (ibid., p. 130, author's emphasis). Many children's rhymes support this analysis, including the two counting--out rhymes cited in example 2. Indeed, the lines can generally be segmented into two two--stroke half--lines that each display some form of semantic or syntactic unity (e.g., "U-ne pou-le/sur un mur" or "En--gine, en--gine/num--ber nine"). It is possible that through cultural immersion children build up a repertoire of metrical formulas that are gradually integrated in a metrical grid. Over time, the binary patterns may become default models which facilitate the complex processing of musical, textual and kinesthetic patterns.

Perspectives in the Exploration of the UCR Hypothesis

Building on the previous discussion, this section makes several specific proposals involving research strategies that might be used to explore the UCR hypothesis and concludes with some brief comments on possible explanations for the widespread cross-cultural diffusion of binary patterns in children's rhymes.

First, although there is empirical work that supports some form of the UCR hypothesis, critiques raised by Marsh and others must be addressed. Fieldwork must record not only texts but music, movement and contextual information as well. Children themselves may provide interesting analyses by commenting on filmed performances of their own oral traditions, or even from other cultures and languages.

Secondly, it is useful to focus on genres that are well--defined functionally and reported across many cultures,4 such as counting--out rhymes, but also handclapping games that are currently used in places, primarily by girls. In this respect, it might be interesting to investigate whether girls' performances of counting--out rhymes are more regular than those of same--age boys due to their greater participation in jump--rope and handclapping games, which require synchronization. 5Thirdly, I have briefly pointed out a number of methodological issues regarding line division and counting beats within metrical units, as well as questions on the theoretical status of the metrical grid. It would be useful to construct experimental protocols to assess how the child segments rhymes learned holistically into shorter units, such as stanzas, lines or half--lines. As discussed above, evidence from handclapping games shows that children are capable of polymetric performances, e.g., superposing ternary handclapping cycles over binary musical and poetic structures. This has interesting implications for musical pedagogy (Marsh 2008, p. 305--318).

Fourth, while it is unlikely that one rhythmic model can account for all the rhythmic patterns found in children's rhymes around the world, there may well be universal trends, as suggested by the HMS. A crucial test case might involve musical cultures known to have odd meters (e.g., the five--or seven--beat patterns found in

  sa--ma--ri-- tain' tain', tain', Va à la fon--tain', tain', tain'… Ex. 3. French handclapping rhyme with a five--beat pattern. The two players are facing each other and perform three handclaps. A = players clap on their thighs; B = players clap their own hands; C = players clap each others' hands.

  Ternary alternation is illustrated in the second and fourth lines of the following counting--out rhyme in Standard German (ibid., p. 113):

	Abraham und Isaak	SwSwSwS
	Die schlugen sich um einen Zwieback. wSwwSwwSS
	Der Zwieback brach entzwei,	xSwSwS
	Und Abraham kriegt das Ei.	wSwwSwS
	Abraham and Isaak	
	fought for a rusk.	
	The rusk broke into pieces	
	and Abraham gets the egg.	
	Ex. 8. Counting--out rhyme in Standard German

Personal communication, Feb. 6, 2011. 

Sandra Trehub (personal communication, Feb. 6, 2011) suggests that non--expert listeners "apprehend the underlying pattern and go with it. For example, 'pepperoni pizza' has a characteristic rhythm that doesn't depend of analogy with another phrase."

We can see such a strategy deployed in studies conducted on possible universals in lullabies and other forms of infant--directed singing (e.g.,[START_REF] Trehub | Musical predispositions in infancy: an update[END_REF].

Thanks to Sandra Trehub (personal communication Feb. 

6, 2011) for this suggestion.

Eastern Europe and Turkey). Are these reflected in children's rhymes and musical play, and to what degree? Do they predominate or, on the other hand, are binary patterns the rule and non--binary patterns the exception? Are there developmental patterns, with children learning the binary patterns first, and then odd meters later through contact with adults or special training?

Fifth, although the HMS was proposed specifically for children's rhymes as part of a research strategy that aimed to focus first on less complex cultural forms, it may apply to more complex adult cultural forms as well. As Marsh has pointed out, children's musical play is not necessarily simple, but we should nevertheless note that children's rhymes tend to be on average less complex than adult oral poetry for several (obvious) reasons, including cognitive development, specialized training, and cultural experience. While [START_REF] Hayes | Quatrain form in English verse[END_REF] have shown that the sixteen--beat pattern as described by Burling is valid for much of English language folk verse, this may not be the case in other adult folk traditions that are known for assymetric rhythmic patterns.

Finally, if indeed empirical research confirms some form of the HMS, there must be some cogent explanation(s) beyond the vague appeal to "our common humanity" [START_REF] Burling | The metrics of children's verse: a cross--linguistic study[END_REF](Burling , p. 1435)), which Hayes and MacEachern (1998, p. 474) "take to be a somewhat poetic invocation of the view that certain aspects of cognition are genetically coded." Without delving into the complex nature/nurture debate, and the possibility that there may be an innate basis for symmetry in isochronic oral poetry, we might frame the question in functional terms. To what extent does symmetry favor the survival of texts (defined broadly to include language, music and movement) in the Darwinian sense (Arleo, forthcoming)? As I have pointed out elsewhere, "symmetry has great functional value in an oral tradition because it aids memorization. This has been demonstrated at length by cognitive psychologist David [START_REF] Rubin | Memory in Oral Traditions : the Cognitive Psychology of Epic, Ballads, and Counting-out Rhymes[END_REF] in relation to epic, folk ballads and counting--out rhymes. Along with imagery and sound patterns, regular metrical schemes contribute to predictability and provide cues for the listener" (Arleo, 2006, p. 54). The combination of the multiple constraints of rhythm, movement patterns (e.g., handclapping cycles), sound patterns (e.g., rhyme, assonance, alliteration), morphosyntax (e.g., grammatical parallelism) and semantic structuring facilitates the retrieval of information for performers and listeners. In their paper on the quest for universals in temporal processing in music, Drake and Bertrand (2003, p. 25) propose a predisposition towards regularity, pointing out that "processing is better for regular than irregular sequences. We tend to hear as regular sequences that are not really regular." They also posit an "active search for regularity," that is "we spontaneously search for temporal regularities and organize events around this perceived regularity (ibid., p. 26)." While their work involves specific questions regarding temporal processing (e.g., the tendency to find a regular pulse when listening to music), I would argue that the regularity principle they invoke also applies to the musical and poetic issues discussed here in relation to the UCR hypothesis.