
The Biology of Rhythm 
Jerry Leake 
 
This article examines what I term the biology of rhythm: individual rhythm 
cells combine to form complex groupings that evolve into living, breathing 
musical phrases. Just as human life can be classified from the cellular level 
on up, rhythm can also be broken down into categories defined by numeric 
value (cells), scale value (skeleton), and drum syllables (flesh). 
 
Individual Cells/Numbers 
Our focus will be on a binary phrase of 8 pulses.  Begin by stepping in pairs:  
right, right, left, left to establish a 2/4 outline.  Next, clap four times per 2/4 
cycle (2 claps per step).  Finally, count numbers from 1–8.  These numbers 
comprise the individual cells that we will grow further. What results are 
three different layers of what I call “harmonic time”: slow (feet), medium 
(clap), and fast (numbers). Focusing the mind on each time layer should be 
fairly easy: slow, medium and fast speeds are ratios of each other. Shown 
below in Ex. 1 is a composite of layers.  (X = clap/stick pattern, R = right 
foot, L = left foot) 
 
numbers  1 2 3 4   / 5 6 7 8 
clap/stick  X  X  X  X 
step RR LL  R    R  
   L    L (etc.) 
 
Complex Groupings 
For example 2 below break down the 8 numbers into three smaller groupings 
of 3+3+2 (the world’s most famous rhythm structure). Repeat the previous 
exercise this time counting 123 123 12, always accenting the number 1 in 
bold print. You will discover added syncopation and challenge to the three-
tiered exercise.   
 
numbers  1 2 3 1   / 2 3 1 2 
clap/stick  X  X  X  X 
step RR LL  R    R 
 
We can change the pattern GNA (Groove Nucleus Accents) by rotating the 
three groups to create two new “siblings”:  323 and 233 (ex. 3, 4). Each 
rotation contains unique personality and syncopation. In all three examples, 
notice that the second step (beat 2) never aligns with an accented “1.”   
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323: 
numbers  1 2 3 1   / 2 1 2 3 
clap/stick  X  X  X  X 
step RR LL  R    R 
 
233: 
numbers  1 2 1 2   / 3 1 2 3 
clap/stick  X  X  X  X 
step RR LL  R    R 
 
 
Skeletal Evolution 
Numbers are a useful entry point into understanding how a phrase is built 
and grouped. However, numbers can be distracting to think about while in 
the process of making music, or developing an exercise pattern. Some 
students attach significance to numbers in ways that cause their mind to 
intensely focus, preventing a relaxed and fluid execution.  The remedy is to 
convert numbers to what I call “rhythm scales” using abstract syllables from 
Indian drumming. Abstract syllables do not cloud the mind with unnecessary 
distractions.  
 The rhythm scale for “1 2” is TA KA, and for “1 2 3” is TA KI TA 
(pronounced ta ki tuh).  Shown below are the three rotations rendered using 
Indian rhythm scales. Bold print identifies accent/anchor points. Maintain 
the steady “4” stick pattern in these treatments (ex. 5–7) 
 
scale  TA KI TA TA / KI TA TA KA 
clap  X  X  X  X 
step  R    R 
 
323 
scale  TA KI TA TA / KA  TA KI TA  
clap  X  X  X  X 
step  R    R 
 
233 
scale  TA KA  TA KI / TA TA KI TA  
clap  X  X  X  X 
step  R    R 
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Syncopated Clapping/Sticking 
Now accent the stick with the voice, as shown below (Ex. 8–10) 
 
332 
scale  TA KI TA TA / KI TA TA KA 
clap  X – – X – – X – 
step  R    R 
 
323 
scale  TA KI TA TA / KA  TA KI TA  
clap  X – – X – X – – 
step  R    R 
 
233 
scale  TA KA  TA KI / TA TA KI TA  
clap  X – X – – X – – 
step  R    R 
 
 
Flesh and Personality 
The third step to our rhythm evolution is to add “flesh” to the skeleton.  
Example 11 below incorporates drum syllables called “bols” from North 
Indian tabla.  As with the numbers and scales, this pattern is a literal 
adaptation of 123 123 12. The two rotations—323 and 233—should be 
relatively easy to explore on your own.  
 
332 
tabla bols  tun na na tun / na na tun na 
clap   X – – X – – X – 
step   R    R 
   L    L 
 
Implied vs. Implicit: A Musical Context 
 So far we have examined three implicit stages of 332 using numbers, 
scales, and drum syllables. However, a bass player would most likely imply 
the shape of the groupings that we have been marking with accents.  
 In the Ewe music of Coastal Ghana, iron bells and gourd rattles are 
used to establish “time-line” patterns to support a variety of drums.  
Borrowing from the shaker pattern for a 2/4 social dance called “Gahu” we 
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can realize both the implied shape of 332 (“PA”) and the empty 2nd beat 
(“TI”), as shown below in examples 12–14. 
 
332    
shaker  PA – – PA / TI – PA – 
clap   X – – X – – X – 
step   R    R 
 
323    
shaker  PA – – PA / TI PA – – 
clap   X – – X – X – – 
step   R    R 
 
233    
shaker  PA – PA –   / TI PA – – 
clap   X – X – – X – – 
step   R    R 
 
 
 In Arabic music the drum syllables Dum and Tek define open and slap 
tones played on the dumbek, darbuka, and frame drums. Using this language 
examples 15–17 below outline only the implied shape:  dum = 3, tek = 2, 
with empty beat “2” now full exposed. 
 
332 
arabic drum  dum  – – dum  – – tek – 
clap   X – – X – – X –  
step   R    R 
 
323 
arabic drum  dum  – – tek – dum – –  
clap   X – – X – X – – 
step   R    R 
 
233 
arabic drum  tek – dum – – dum  – –  
clap   X – X – – X – –  
step   R    R 
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Academic Analysis 
Using a more academic model for analyzing rhythm we can see/hear two 
types of strokes present in each phrase:  long strokes (3) and short strokes 
(2). Long strokes corresponded with takita, dum, and pa syllables, short 
strokes with taka and tek. Shown below (ex. 18, 19) are Long (L) and Short 
(S) applications, and a useful treatment using Sang (SG) and Si (SI) abstract 
syllables (developed by James Koetting). Apply this to 323 and 233 phrases. 
 
332: 
Long/Short  L – – L  / – –  S – 
clap/stick  X – – X – – X – 
step   R    R   
 
332: 
Sang/Si  SG – – SG / – –  SI – 
stick   X – – X – – X – 
step   R    R 
 
 
Expanded Variations 
With a solid foundation we can explore more musical and syncopated 
variations.  Let’s revisit the earlier examples using numbers. Previously, the 
stick fell on each number “1” to outline the 332 shape.  In examples 20–22 
below accent both 1 & 2 of each “long” cell (3). Apply this approach to all 
rotations.  Also speak “ta ka – ta ka – ta –” to align with the stick. 
 
332 
numbers  1 2 3 1   / 2 3 1 2 
clap/stick  X X – X X – X – 
step   R    R 
 
323 
numbers  1 2 3 1   / 2 1 2 3  
clap/stick  X X – X – X X –  
step   R    R 
 
233 
numbers  1 2 1 2   / 3 1 2 3  
clap/stick  X – X X – X X –  
step   R    R 
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Syncopated Clap/Stick Patterns of 332 
For example 23, leave out the “1” and stick on each 2 & 3 of the long cells 
(3), and the 2 of the short cell. Example 24 accents the 1 & 3 of each long 
cell.  Mix up all combinations with 323, 233, etc. 
 
332 
numbers  1 2 3 1   / 2 3 1 2 
clap/stick  – X X – X X – X  
step   R    R 
 
332 
numbers  1 2 3 1   / 2 3 1 2 
clap/stick  X – X X – X X – 
step   R    R 
 
 
Independent Clap/Stick Patterns 
Now we can introduce independent (counter) clap/stick patterns to any of the 
phrase rotations.  In this application speak takita, pa pa ti pa, and dum tek 
languages to: 1) outline the entire pattern (takita), 2) outline the implied 
pattern plus the beat (pa ti), and 3) outline just the implied pattern (dum tek, 
spelled DM, TK).  Examples 25–27 below introduce an off-beat 8th note 
stick pattern to 332.  Also explore 332 and 233 rotations. 
 
off-beat 8th note 
332 
voice 1 (ta)  TA KI TA TA / KI TA TA KA 
off-beat clap  – – X – – – X –  
step   R    R 
   L    L (etc.) 
 
voice 2 (pa)  PA – – PA / TI – PA – 
off-beat clap  – – X – – – X –  
step   R    R 
 
voice 3 (dum) DM – – DM / – – TK – 
off-beat clap  – – X – – – X –  
step   R    R 
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Examples 28–30 below introduce off-beat 16th notes, in essence adding a 
second stroke to the previous 8th note. 
 
off-beat 16th notes 
332 
voice 1 (ta)  TA KI TA TA / KI TA TA KA 
off-beat clap  – – X X – – X X  
step   R    R 
 
voice 2 (pa)  PA – – PA / TI – PA – 
off-beat clap  – – X X – – X X  
step   R    R 
 
voice 3 (dum) DM – – DM / – – TK – 
off-beat clap  – – X X – – X X  
step   R    R 
 
 
Examples 31–33 below take the previous off-beat 16th note pattern and adds 
a stroke landing onto each beat.  This is also known as the “bongo bell” 
pattern of Latin music.  Begin slowly to smooth out any tension. 
 
“bongo bell” 
332 
voice 1 (ta)  TA KI TA TA / KI TA TA KA 
bongo bell  X – X X X – X X  
step   R    R 
 
voice 2 (pa)  PA – – PA / TI – PA – 
bongo bell  X – X X X – X X  
step   R    R 
 
voice 3 (dum) DM – – DM / – – TK – 
bongo bell  X – X X X – X X  
step   R    R 
 
 
Examples 34–36 below take the previous pattern and removes the second 
stroke to create a 16th note shuffle pattern.  Avoid rushing the 16th note to 
feel breath and air in the phrase. 
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“shuffle” 
332 
voice 1 (ta)  TA KI TA TA / KI TA TA KA 
shuffle  X – – X X – – X  
step   R    R 
 
voice 2 (pa)  PA – – PA / TI – PA – 
shuffle  X – – X X – – X   
step   R    R 
 
voice 3 (dum) DM – – DM / – – TK – 
shuffle  X – – X X – – X   
step   R    R 
 
 
A seemingly endless variety of stick patterns could be incorporated in the 
phrase, yielding entire orchestrations of groove, mathematics and 
independence for one player.  Imagine the composition and improvisation 
possibilities.  For example, a stick pattern in a dotted 8th note “3-feel” would 
create unusual phrase rotation, requiring the phrase to be rendered three 
times before landing back onto the beat, as shown below. In example 37 
below the underlined “ta” indicates the beginning of each 332 sequence.  
Incorporate both PA and DUM drum languages into the same shape. 
 
 
ta ki ta ta ki ta ta ka ta ki ta ta ki ta ta ka ta ki ta ta ki ta ta ka 
X – – X – – X – – X – – X – – X – – X – – X – –  
R – – – R – – – L – – – L – – – R – – – R – – –  
 
 
Combining Groupings 332, 323, 233 
We can arrange 332 rotations to work sequentially, creating more spark and 
energy for better music-making.  Shown below in examples 38–39 is a 332, 
323, 233 sequence that could be felt in 6/4 meter, as revealed by the 6 steps. 
Stick with each bold ‘ta” accent. Notice how every other step (even numbers 
2, 4, 6) does not land with any stick strokes, creating balanced tension and 
resolution to the phrase.  PA and TI syllables allow one to feel the “TI” 
resolving to the empty beats 2, 4, and 6.  Rather than reading the examples 
(which can look daunting), try to feel the entire shape of the pattern, relying 
on your newly trained skills and awareness.   
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3   3   2  3   2  3   2  3   3 
ta ka ta ta ki ta ta ka ta ka ta ta ka ta ki ta ta ka ta ka ta ta ki ta  
X – – X – – X – X – – X – X – – X – X – – X – –  
R – – – R – – – L – – – L – – – R – – – R – – –  
 
3   3   2  3   2  3   2  3   3 
pa – – pa ti – pa – pa – – pa ti pa – – pa – pa – ti pa – – 
X – – X – – X – X – – X – X – – X – X – – X – –  
R – – – R – – – L – – – L – – – R – – – R – – – 
 
 
Conclusion 
There are endless ways to imagine and realize rhythm; this article focused 
on the metaphorical biology of a 332 rhythm cell, it’s sibling rotations, and 
how such phrases can evolve into potent musical ideas. Throughout my own 
musical evolution I have become more aware of the “higher aesthetics” of 
creativity inspired by different life perspectives. Some styles of world music 
convey geometric shapes and other visual images, while certain cultures 
inspire “choreography” as if a dancer were moving to the sounds and 
patterns.  There is much more that could be uncovered when examining the 
profound relationship of music and life, sound and time. 

 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


