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Roadmap

• Why simultaneity?
• Why sign language?
• Simultaneity/non-manuals in sign language 
• Negation in American Sign Language
• Measuring simultaneity in ASL
• Non-manual negation as explicit scope marking
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How do we determine syntactic structure?

• Linear order: we assume if an element has linear precedence it is higher in the 
syntactic hierarchy. (Kayne 1994)

• This hypothesis (the Linear Correspondence Axiom - LCA) creates a strict single-
rooted, binary-branching syntactic structure

• Very predictive, but also restrictive.
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Why look at simultaneous elements?

• Spoken language: we determine differences in structure by looking at 
a difference in linear order

• Signed language: the possibility of simultaneity (on a great scale)
• Simultaneous articulation can make implicit relationships (e.g. scope) 

explicit
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Simultaneity in spoken language

• Gestural simultaneity (overlapping phonetic gestures) is well-attested, but not 
necessarily evidence for a particular syntactic structure.

• Stress and tone are more fruitful lines of inquiry when it comes to syntax:
• Stress can mark things like focus
• Intonation can turn a statement into a question

• Simultaneity is limited by the fact that humans only have one vocal tract.
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Simultaneity in signed language

• The syntax of sign language literature has primarily looked at the linear 
ordering of manual signs.

• The syntactic structures of sign languages are analyzed like any spoken 
language.
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Simultaneity in signed language

• Sign languages have a greater capacity for simultaneous elements due to 
the independent nature of the articulators.

• Each of the hands, the head, torso, and different parts of the face could 
be used independently for different signs overlapping in time.
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Simultaneity in signed language – non-
manuals

• Lexical or grammatical signs in various sign languages can be articulated 
with:

• Torso: person, tense
• Head: agreement, negation
• Mouth: adverbs, diminutives
• Eyes: object agreement
• Eyebrows: focus, questions

• Manual signs can also be modulated (e.g. change speed, direction of 
movement) to indicate aspect and/or agreement.
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Sign language articulation – non-manuals
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“WHERE” with 
furrowed brows

“BLAME MARY” with eye gaze 
agreement

“HOMEWORK” vs “A lot of 
HOMEWORK” with mouth 
morpheme

Negation

• In ASL, negation is articulated with either a manual sign NOT, a non-
manual headshake, or both.

• If the manual sign NOT is not present, then the non-manual must be 
articulated over the entire scope of the negation (Neidle et al 1999). 

• Manual sign NOT:

a. b.

Negation

Negation: head shake

“JOHN NOT-KNOW ANSWER”

11

Articulatory study

• Determine the timing relationship between manual and non-manual 
items: 

• Are non-manual negation actually simultaneous? With what?
• Quantifiable data: manual signs and non-manuals overlap in time, but what 

manual signs are overlapped by the non-manuals?
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Video sources

ASLLRP
• Corpus of native signers (7 

used)
• Searchable by gloss
• Multiple camera angles
• Standard lighting

Deaf Video TV
• Corpus of native signers (5 

used)
• Speaking to other signers
• Some have glosses
• Self-filmed, so no standard 

angles or lighting
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Measuring the hand movement
Color extraction and tracking
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Measuring negation headshake
Point tracking
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Horizontal movement over time

Frame

X 
ax

is
 p

ix
el

Start of 
verb

End of 
video
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“Intense” negation
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“Intense” negation
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Results - Negation

• Without NOT: The negation head shake starts when the verb 
movement starts

• With NOT: headshake starts when NOT movement starts
• All initial points are within 90ms (3 frames)
• No significance in the direction of lag (p>.1)

• The length of the head shake arc diminishes over time
• It is difficult to determine a specific endpoint
• The headshake seems to continue diminishing until the end of the sentence
• cf. Declination
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Results - “Intense” negation

• Arc does not diminish over time
• Continues through the end of the sentence
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Syntactic Structure - Negation

• ASL non-manual negation is said to mark the scope of negation 
(Neidle et al 2000, Sandler & Lillo-Martin 2005)

• The beginning of negation scope is marked by the initial alignment 
with NOT or the verb

• “Intense” negation shows that the non-manual continues to mark 
negation through the end of the sentence
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Syntactic Structure - Negation

• Based on the linear position of manual sign NOT, we can determine 
the hierarchical position of NegP:

• Negation follows tense marking, but precedes the verb (and, not 
shown in this example, also precedes any aspect marking (Neidle et al 
1999))

neg
JOHN FUTUREtns NOT BUY HOUSE
John will not buy a house.

Syntactic Structure - Negation

• The clausal structure of ASL:  

Syntactic Structure – Negation

• So, what is the non-manual negation doing?
• Explicit scope marking

c. neg
NOT TOMORROW MOTHER BUY CAR
Mother will not buy a car tomorrow.

b. neg

JOHN NOT-KNOW ANSWER

John doesn’t know the answer.

a. neg
TEACHER NOT LIKE MOVIE
The teacher didn’t like the movie
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Syntactic Structure - Negation

• Scope is something that is normally determined based on c-command 
and semantic judgements.

• All the syntactic elements are linearly ordered, but normally the 
scope is left implicit at PF.

• Negation in ASL can have the same syntactic structure discussed 
above, but with non-manual negation explicitly marking the scope of 
negation.

• The “intense” form of negation shows that the scope marking is 
intentionally marked throughout, not just an initial marking that trails 
off. 

Thank you!
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