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Iconic gesture

• People naturally produce gestures when they speak.

• Iconic gestures
• They depict action in motion and shape.
• The form resembles the referent.

• Iconic gestures often convey extra information, not found in
the accompanying speech. (McNeill, 1992)
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Iconic gesture and speech complement each 
other
• (He) is throwing (‘Nage-te i-masu’)

Sekine, Sowden, & Kita, 2015, Cognitive Science
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Communicative function of iconic gesture

• This talks explores communicative function of co-speech iconic gestures, through
experiments about how they communicate information to children.

• Recipients pick up information encoded in gesture and integrate it with
information from speech. (e.g., Hostetter, 2011; Kelly et al., 2010)

• “Speech-gesture integration”
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Limitations of previous studies

• Focus on the up-take of encoded information in gesture 
• Focus on speech-gesture integration.
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To figure out meaning

• Speech can use form-meaning conventions in a given language.
• Iconic gesture cannot.

• For iconic gestures, the meaning has to be constructed on the spot.
• Iconic gesture needs to be mapped onto action/spatial information in

• the physical world (if the referent is physically present) 
• the conceptual world (if the referent is not physically present).
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3-way integration process

Speech Iconic Gesture

Physical/Conceptual World
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3-way integration process

Speech Iconic Gesture

Physical/Conceptual World
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3-way integration process

Speech Iconic Gesture

Physical/Conceptual World
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Plan of the talk

• This presentation explore various communicative functions of iconic
gestures.
• With experimental studies with children.

• Iconic gesture communicates the encoded information (study 1)

• But, iconic gesture communicates more than that.
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• When the referent of an iconic gesture is present in the physical
context….
• World-gesture integration leads to “surprising” communicative effects

• Guides the recipient’s attention to a particular part of a scene (Study 2)
• Generates abstract knowledge beyond the encoded information (Study 3).

• World-gesture integration may be more difficult with the conceptual
world than with the physical world (Study 4).
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Study 1: Gesture shapes 
verb meaning

Mumford & Kita, 2014, Child Development



Research Question

• Do children take up the information encoded in iconic gesture to infer 
the meaning of a novel word?
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• 3-year-olds saw an action event and was taught a novel verb

• Then they were asked to generalise the verb to a new scene

• The verb was ambiguous

• Manner verb (e.g., to shake)

• Change of state verb (e.g., to break)

• When teaching the verb, the experimenter produced either

• a manner gesture (40 children)

• an end-state gesture (40 children)

• no gesture (40 children)
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“Which one’s blicking it?” 

“Look! She is blicking it.”

19



• Iconic gestures 
guided children’s 
interpretation of 
the verb
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Conclusion

• Children took up information encoded in gesture.
• They integrated the gesture information with the novel word, and 

derived the meaning of the word. 
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Study 2: Iconic gesture 
guides attention

Aussems & Kita, 2018, Child Development



Study 2: Iconic gesture guides attention in an 
event recognition task

• When somebody draws your attention to an iconic gesture and an
event, you look for the part of the event that matches the gesture.

• This, in effect, guides the recipient’s attention to that of the event.

Aussems & Kita, 2019, Child Development23



Basic Idea

• Presented 3-year-olds with 12 human locomotion events with/without iconic 
gesture depicting how the actors moved

• Iconic gestures depicted the movement of either the actors’ feet, legs, or body

• Tested if 3-year-old children can recognize the action (i.e., manner of locomotion) 
and the actor

Aussems & Kita, 2019, Child Development24



Stimuli for the encoding phase

Aussems & Kita, 2019, Child Development25



3 types of iconic gestures at encoding

Hand-as-foot gesture Hand-as-leg gesture Hand-as-body gesture
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2 types of tests (forced-choice)

Actor Test

Same action in the two panels,
but the person on the right never appeared.

“Which one did you see before?”

27



2 types of tests (forced-choice)

Action Test

Same actor in the two panels,
but the person did not perform the action on 
the right

“Which one did you see before?
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2 x 3 x 2 Design

• Gesture type (Iconic gesture, No gesture)

• Gesture semiotics (Feet, Legs, Body)
• Manner + Different parts of the body

• Memory type (Action Memory, Actor Memory)

Aussems & Kita, 2019, Child Development29
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Study 2: Conclusion

• Encoded information in an iconic gesture helped children to recognize 
manner of locomotion (Action Memory)

• Though iconic gestures did not include any information to identify an 
actor, when the gestures depicted the whole body, children 
remembered the actor better
• Children’s attention was guided to the actor’s body
• This led to better memory of distinctive features of actors

• World-gesture integration guides attention

Aussems & Kita, 2019, Child Development31



Study 3: Iconic gesture 
creates abstract 

knowledge
Aussems & Kita, inpress/2020, Child Development



Study 3: Iconic gesture leads to abstract 
semantic knowledge in verb learning

• When you see an iconic gesture in an ostensive situation, you need to
abstract out the information in the world that matches the gestural
schema

• Such abstraction may lead to more abstract knowledge
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Basic Idea

• Taught 3-year-olds novel locomotion verbs, with/without iconic gestures
depicting the referent manner of motion

• Tested if iconic gesture helps them learn the referent manner for each individual
verb (specific knowledge)

• Tested if iconic gesture helps them learn that verbs (in this task), in general, refer
to manner of motion (abstract knowledge)
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Training Phase: Verb Learning Task 

“Look! He is blicking.” … “Wow! He is blicking again.”
[ GESTURE ]

Aussems & Kita, in press/2020, Child Development



“Which one is blicking?”
[             NO GESTURE in the test phase ]

Test Phase: Verb Generalization Task

Aussems & Kita, in press/2020, Child Development



2 x 2 Design

• Block (Block 1 vs. Block 2)

• Gesture Group (Iconic à Interactive vs. Interactive à Interactive)
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Procedure

“Which one is blicking?” “Which one is daxing?”“Look! She is blicking.”
“Wow! She is blicking again.”

“Look! She is daxing.”
“Wow! She is daxing again.”

Aussems & Kita, in press/2020, Child Development



N = 48

Aussems & Kita, in press/2020, Child Development



Study 3: Conclusion

• Encoded information in an iconic gesture helped children to focus on 
the referent action depicted in the gesture.

• Word learning with iconic gestures lead to abstract knowledge that 
verbs in this task refer to actions.

• World-gesture integration promotes abstract knowledge.
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Physical vs. conceptual worlds

• 3-year-olds can integrate information in iconic gesture and physical 
world.

• What about the conceptual world?
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Conceptual World

Physical-&-Conceptual World 
Blend

Physical World
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Conceptual World

Physical-&-Conceptual World 
Blend

Physical WorldIconic Gesture
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Conceptual World

Physical-&-Conceptual World 
Blend

Physical WorldIconic Gesture
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Conceptual World

Physical-&-Conceptual World 
Blend

Physical WorldIconic Gesture
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Study 4: Children’s understanding of 
gestural discourse cohesion

Sekine & Kita, 2015, Language, Cognition & Neuroscience



Research Question

• Can children understand gestural discourse cohesion?

• No physical referents of an iconic gesture
• The referent can be inferred from the concurrent speech and from 

location of the iconic gesture in “gesture space”.

• ”Gesture space” is a blend of physical and conceptual spaces.
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Exp. 1

• Japanese speaking 5-, 6-, 10-year-olds, and adults

• 3 sentence discourse

• In Sentences 1 and 2, iconic gestures associated left and right of the gesture space with the two 
protagonists.

• Sentence 3

• states that something happens to one of the protagonists

• does not identify the protagonist ("zero pronoun")

• is accompanied by an iconic gesture either in the right or left space. 

• Participants judged which protagonist was involved in Sentence 3.

Sekine & Kita, 2015, Lg Cog Neurosci 49



• "Nao and Yuuto are crossing a pedestrian 
bridge"
• "Nao and Yuuto are going up the stairs"
• "Then suddenly, (one) tumbled down."

Did Nao or Yuuto tumble down?
Sekine & Kita, 2015, Lg Cog Neurosci 50
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Exp. 2

• Can 5-year-olds do the task if they do not need to construct the 
meaning of iconic gestures, through integration with gesture space?

• We used pictures instead of gestures in the stimuli.

• Unlike gestures, pictures can be interpreted on their own. 

Sekine & Kita, 2015, Lg Cog Neurosci 52



• "Nao and Yuuto are crossing a pedestrian 
bridge"
• "Nao and Yuuto are going up the stairs"
• "Then suddenly, (he) tumbled down."

Did Nao or Yuuto  tumble down?
Sekine & Kita, 2015, Lg Cog Neurosci

Results
5-year-olds were 
near perfect: 93% 
correct.
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Conclusion

• 5-year-olds cannot construct the meaning of an iconic gesture, 
through integration with gesture-space and speech.
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5-year-olds find it difficult.

Conceptual World

Physical-&-Conceptual World 
Blend

Physical WorldIconic Gesture
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How about integration with the Conceptual 
World?

Conceptual World

Physical-&-Conceptual World 
Blend

Physical WorldIconic Gesture
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More studies are needed….

• Integrating iconic gestures with the Conceptual World such as
• Events in episodic memory.
• Generic/semantic knowledge of the world
• Metaphorical space

• When an adult interact with a child, the adult produce more iconic 
gestures when the referent is not physically present than when it is 
present (Gabriella Vigliocco’s lab).
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Summary and conclusion



3-way integration process

Speech Iconic Gesture

Physical/Conceptual World
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• Gesture’s communicative function goes beyond conveying encoded 
information. 
• Gesture-world integration leads to various communicative effects.
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Summary

• Iconic gestures encoded the referent of a novel 
verb.

• Iconic gesture guided the recipient’s attention and 
boosted memory for actors.

• Iconic gesture generated new abstract knowledge 
about verb meaning.

• Iconic gesture got meaning from gesture space. 
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Take home message

• The recipient integrates iconic gesture with physical/conceptual
world, as well as speech.

• Iconic gesture communicates more than its encoded information.
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The End

65


