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esssseelhistime | look at a short work
that contains a large number of surpris-
ing ideas.

A User’s Guide to Thought and
Meaning by Ray Jackendoff (Oxford,
2012, 288 pp. ISBN 978-0-19-969320-7,
$29.95)

According to Steven Pinker's blurb on
the dust jacket, ""Ray Jackendoff is a
monumental scholar in linguistics who,
more than any other scholar alive
today, has shown how language can
serve as a window into human nature.
Combining theoretical depth with a love
of revealing detail, Ray Jackendoff illumi-
nates human reason and consciousness
in startling and insightful ways."" Jack-
endoff is the author of many books on
linguistics and cognition, but in this one
he presents an overview of some key
concepts to a broad audience. He says
that as a traditional scholarly treatise it
would be a thousand pages long—if he
ever finished it. The usual downside of
presenting lots of ideas in a short
space is that a book can become, like
Marshall McLuhan's  Understanding
Media (McGraw-Hill, 1964), too dense
for ordinary humans to grasp. But
down-to-earth examples, simple dia-
grams, and a few cartoons—which pro-
vide the revealing detail Pinker refers
to—make this book a pleasure to read.

Cognitive perspective
The heart of Jackendoff's argument
is that thought and meaning are almost
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completely unconscious; we are aware
of pronunciations, sentences, visual sur-
faces, and a small set of inklings that
arise from unconscious processes. The
inklings, called "‘character tags,”” give
us the feeling, for example, that a certain
sound or visual surface is meaningful,
significant, good, or taboo, based on sen-
sory input, and so forth. If you say "‘thit,”
I'm aware that you said something
meaningless, but the mental processes
that produce that awareness are as
unavailable as those that tell me when
to breathe. It's hard to explain what hap-
pens in your head when | say, “"Oscu-
lating means doing this."”

Jackendoff presents dozens of small
examples that refute many widely held
ideas and lead him to conclude that
meaning is unconscious. Reading them
is enlightening and delightful. They often
contrast the ordinary perspective—the
one we're all born with—which is natural,
but can lead to paradoxes (there's no
such thing as sunsets), with the cognitive
perspective, which always asks, ""How
does the brain do that?’’ For example,
""John slept until the bell rang” entails a
single sleep, while ""John jumped until
the bell rang”’ entails potentially many
jumps. Nothing in the actual sentences
conveys the difference in meaning. We
can use words after the fact to explain
the difference, but the difference is im-
mediately apparent without that step.
Whether the jumping is a one-time
event or a repeated activity is an aspect
of the unconscious meanings that the
sentences don't express.
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This book is about software in the
sense that Jackendoff is concerned
with how the brain provides the experi-
ences of language, thought, and mean-
ing that we are all familiar with. From
the ordinary perspective we have no
trouble understanding that '‘the bear
chased the lion" and ““the lion was
chased by the bear’” mean the same
thing. From the cognitive perspective,
we know that this understanding arises
from brain activity. But just as we don't
look at digital signals to figure out how
a computer executes an algorithm writ-
ten in Java, Jackendoff doesn't try to ex-
plain this phenomenon by looking at
neural and chemical activity. He focuses
on data structures, information flow, and
the states of character tags.

Many people have tried to explain
consciousness (for example, see the
Mar./Apr. 1992 Micro Review column,
where | review Daniel Dennett's
Consciousness Explained). Jackendoff
reviews some of the more popular
theories and challenges them to explain
the observed phenomena. He believes
that whatever consciousness is, it ena-
bles us to perform certain kinds of
language-based reasoning, but it gives
us limited access to the most important
and powerful brain activities that support
the way we attach meaning to events in
the world. Sentences like ''the bear
chased the lion” and “the lion was
chased by the bear’" are different han-
dles for closely linked entries in uncon-
scious data structures. Those structures
contain information about lions, bears,
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chasing, and English grammar. They pro-
vide the means by which we can recog-
nize "the wargon chased the olifump’ as
likely to be an instance of the same sort
of activity, even though we don’t recog-
nize the words "‘wargon’’ or "olifump."
The structures also define the concep-
tual relationships that show types and
characteristics: bears are animals, mam-
mals, predators, intelligent creatures,
four-legged, and so forth. They exhibit
mother/child relationships similar to but
different from those of lions or humans.
If we see a bear, we know it's a bear
even if we have never seen that particu-
lar bear before.

Jackendoff, unlike his mentor Noam
Chomsky, thinks communication is why
language developed, with rational think-
ing as a side benefit. Rational thinking
is important, but it isn't what most of
us think it is. As Lewis Carroll pointed
out in "What the Tortoise Said to
Achilles,” every syllogism relies on a hid-
den syllogism in an infinite regress.
When we say, "All humans are mortal;
Socrates is human; therefore, Socrates
is mortal,” we have a hidden syllogism
that lets us reason that this is of the
form “All A are B; C is an A, therefore
C is B,” and that if we can line up
humans, mortal, and Socrates with A,
B, and C, then the statement about Soc-
rates is true. Ultimately, we rely on an
unconsciously generated character tag
to tell us whether the reasoning is
correct.

In Thinking, Fast and Slow (Farrar,
Straus, and Giroux, 2011), Daniel Kahne-
man popularizes System 1, the fast, intu-
itive mode of thought, and System 2, the
slow, rational mode of thought. Jack-
endoff says these correspond to his
ideas of unconscious and conscious
thought and that they are not separate.
System 2 rides on top of System 1 and
uses its capabilities. If | encounter a bear
with its cubs in the woods, System 1
tells me to head immediately in another di-
rection, while System 2 helps me reason
about what the bear might do. System 2
is thought that is linked to a cognitive cor-
relate of consciousness—namely, a data

structure that corresponds to our subjec-
tive experience of hearing language in
our heads—and provides a handle for
the unconscious thought.

Images, smell, taste, touch, and even
the sense of where we are in the world
(proprioception) provide additional han-
dles to unconscious meanings and struc-
tures. Blind children, led along two walls
of a room to an opposite corner, have no
trouble returning along the diagonal to
their starting point. This shows that we
have unconscious spatial maps that are
distinct from visual images.

Jackendoff speculates on the struc-
tures that support unconscious thinking.
In addition to meanings linked into con-
ceptual structures and spatial maps,
every entity that we deal with in the
long or short term has a reference file,
which holds everything we know about
it. The reference file for the mama bear
lets us keep her in mind while we ponder
other facts that may be helpful. Rational
(conscious) thinking enables us to create
reference files for thoughts, so we can
manipulate and explore them without
losing track of them.

Character tags—of which Jackendoff
postulates fewer than a dozen—play an
important role in his model. They explain
how we perceive the world as "‘out
there' and how we distinguish actual
perception from mental images or
dreams. He postulates a character tag
that gives us a sense of whether the vi-
sual surface in our head arises from our
minds or from sensory input. This char-
acter tag is often ineffective during
dreaming, and it sometimes gives schiz-
ophrenics the wrong message. Another
character tag provides a sense of whether
we are in control of ongoing events.
This forms the basis of our sense of
free will.

Implications

Jackendoff’'s model of unconscious
structures and character tags does
more than simply explain the relation-
ships between language, thought, and
meaning. It provides a coherent ex-
planation of how we understand and

experience the world. For example,
from the ordinary perspective, we ask,
“What is truth?"" Jackendoff answers
by showing that question to be hard to
answer. He shows pictures of men of
varying degrees of baldness, looks at
the one in the middle and asks, "Is Ed
bald?" He prefers the cognitive perspec-
tive, which asks, ""What does the brain
do when it judges a statement to be
true?”’ This leads to the conclusion that
judging truth largely happens uncon-
sciously, and that the well-known phe-
nomena of confirmation bias and denial
play a part.

The fact that meaning is unconscious
and that System 1 thinking is fast and
pretty accurate does not mean that ratio-
nal thinking is useless. In fact, rational
thinking is a large part of what distin-
guishes humans from other animals.
Language, which characterizes System 2
thinking, enables us to give thoughts
reference files of their own, to describe
and manipulate the information provided
by character tags, and to engage in hypo-
thetical reasoning. We can transform the
results of intuitive reasoning into explicit
steps and challenge each one. The fa-
mous example is the bat and ball that
cost a total of $1.10, with the bat costing
a dollar more than the ball. Intuitive rea-
soning immediately says that the ball
costs ten cents, but rational thinking,
plodding along methodically, arrives at
the correct answer.

All of this has implications for teach-
ing, learning, or becoming an art or
science virtuoso. Jackendoff, an ac-
complished concert clarinetist, illus-
trates this by telling how his chamber
group spent 15 minutes deciding how
to play the first six seconds of Brahm's
Clarinet Quintet. From this he extrapo-
lates into how to integrate rational and
intuitive thinking in music, theater,
sports, art, writing, and every other
skilled activity—even reasoning itself.
The goal is always "'flow’''—that state
in which it all goes so well we surprise
ourselves.

Jackendoff tries to show that the arts
matter as much as science. | believe that
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he is correct, but it's a hard argument to
make. Rational thinking, because it is
based on language, conceals aspects
of thought that language cannot ex-
press. Science resonates with the ratio-
nal while the arts resonate with the
intuitive. Science looks for ever-broader
generalizations that minimize the sur-
face of appearances. Artistic apprecia-
tion seeks intricate and subtle details
and patterns. It reveals the character
of the surface—not what is said, but
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how. Because System 2 rides on Sys-
tem 1, you can't have rationality with-
out the underlying intuition, and the
better you train the intuition, the better
the rationality will be. As | said, it's a
hard argument to make.

he book is a deceptively easy read.
| got through it once and realized
that | had missed many key points. | had
to start over and take careful notes. The
book is densely packed with insights
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and ideas, which are well worth the
effort of grasping them. MICAD

Richard Mateosian is a freelance tech-
nical writer in the San Francisco Bay Area.
Contact him at xrmxrm@gmail.com.

Selected CS articles and columns are also
C n available for free at hitp;/ComputingNozw.

computer.org.

')
VitstdleAnglytics
Evaluation

B Sketching Tangible Interfaces
ty on Mobile Phones

<©IEEE

Visit us at www.computer.org/cga

[EEE MICRO




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /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 true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        36
        36
        36
        36
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12.002400
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


