
Before and after
the acquisition of adjunct control

Juliana Gerard

Jeffrey Lidz

1contact: j.gerard@ulster.ac.uk



Adjunct control

John bumped Mary after tripping on the sidewalk
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Chomsky (1981)

Adjunct control

Johnbumped Mary after ___tripping on the sidewalk
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Adjunct control

Johnbumped Mary 

ŀŦǘŜǊ
ōŜŦƻǊŜ
ǿƘƛƭŜ
ǿƛǘƘƻǳǘ
ȣ

___ tripping on the sidewalk

Chomsky (1981)

PRO
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Why adjunct control?

Johnbumped Mary 

ŀŦǘŜǊ
ōŜŦƻǊŜ
ǿƘƛƭŜ
ǿƛǘƘƻǳǘ
ȣ

PROtripping on the sidewalk
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Chomsky (1981)

after

Learning problems:

syntacticdependency
(closest c-commanding NP)



Non-adultlike behavior in previous studies

John bumped Mary after PRO tripping on the sidewalk

Available interpretation(s):

Adults: Subject control (John)

4-6 yo: Subject control (John)

Object control (Mary)

Sentence internal (John or Mary)

Free reference (anyone)

Goodluck(1981), Hsu, Cairns, & Fiengo(1985), McDaniel, Cairns, & Hsu 
(1991), Cairns, McDaniel, Hsu, & Rapp (1994), Broihier& Wexler (1995), Goodluck(2001), Adler (2006)
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Today: source of non-adultlike 
behavior for adjunct control

ÅRelevance of event order
ÅRetrieve antecedent + remember event order "

ÅRetrieve antecedent + remember event order"

ÅGeneral implications for memory development
ÅWhat develops, and when?
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Example: John bumped Mary after PRO tripping on the sidewalk



Non-adultlike behavior in previous studies

John bumped Mary after PRO tripping on the sidewalk

Available interpretation(s):

Adults: Subject control (John)

4-6 yo: Subject control (John)

Object control (Mary)

Sentence internal (John or Mary)

Free reference (anyone)
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Goodluck(1981), Hsu, Cairns, & Fiengo(1985), McDaniel, Cairns, & Hsu 
(1991), Cairns, McDaniel, Hsu, & Rapp (1994), Broihier& Wexler (1995), Goodluck(2001), Adler (2006)



Source of 
error?

Non-
adultlike 
grammar

Non-
adultlike

deployment
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Reasons for non-adultlikebehavior?
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Non-
adultlike 
grammar

Reasons for non-adultlikebehavior?

Several different non-adultlike grammars proposed
- Variable Attachment

- Nominalization

- Agent Control

Variation across studies hard to account for

Goodluck (1981), Hsu, Cairns, & Fiengo(1985), McDaniel, Cairns, & Hsu (1991), Goodluck & Behne
(1992), Cairns, McDaniel, Hsu, & Rapp (1994), Broihier& Wexler (1995), Goodluck (2001), Adler (2006)



Non-
adultlike 

deployment

Parsing 
mechanisms

Task effects
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Reasons for non-adultlikebehavior?

Parsing 
mechanisms

Non-
adultlike

deployment
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?

Parsing 
mechanisms

Source of 
error?

Non-
adultlike 
grammar

Non-
adultlike

deployment

?

O

(V) ?

Gerard & Lidz (2014, 2015, 2016), Gerard et al (2017)
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Reasons for non-adultlikebehavior?

ÅFor adjunct control: retrieve antecedent of PRO
ÅNon-adultlike behavior in previous studies

ÅPrevious tasks: remembering event orders while 
retrieving PRO

Goodluck (1981), Hsu, Cairns, & Fiengo(1985), McDaniel, Cairns, & Hsu (1991), Goodluck & Behne
(1992), Cairns, McDaniel, Hsu, & Rapp (1994), Broihier& Wexler (1995), Goodluck (2001), Adler (2006)

Example: John bumped Mary after PRO tripping on the sidewalk
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Adjunct control tasks

Truth Value Judgment Task (TVJT)

ÅContext:
ÅDescribed using a sentence with adjunct control
ÅSentence is true or false wrt the context

ÅPRO interpretation determines true/false answer
ÅάŦŀƭǎŜέ "subject control

ÅάǘǊǳŜέ "object control

Example: John bumped Mary after PRO tripping on the sidewalk

(and vice versa)

Crain & Thornton (1998)
Broihier& Wexler (1995), Adler (2006)



TVJT example

1. Set up a context
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Diego Dora

Broiheir& Wexler (1995), Adler (2006)



TVJT example

1. Set up a context

ÅContext with three events 

"describe with adjunct control
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Broiheir& Wexler (1995), Adler (2006)



TVJT example

2. Test sentence with adjunct control
ÅPrevious studies: sentence is true or false depending on 

event order.
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Broiheir& Wexler (1995), Adler (2006)



TVJT example

2. Test sentence with adjunct control
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Broiheir& Wexler (1995), Adler (2006)

Dora carried Diego after putting on a bandaid.



TVJT example
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Broihier& Wexler (1995), Adler (2006)

Meaning 1:
Meaning 2:

Dora put on a bandaid(false)/adultlike)
Diego put on a bandaid(true)

3. True/false answer

Dora carried Diego after PRO putting on a bandaid.
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ÅRetrieve PRO + remember events

Dora carried Diego after PRO putting on a bandaid.

before/after

true/false

Does the extra cost of remembering event order 
ƛƴŦƭǳŜƴŎŜ ŎƘƛƭŘǊŜƴΩǎ ōŜƘŀǾƛƻǊ ŦƻǊ ŀŘƧǳƴŎǘ ŎƻƴǘǊƻƭΚ



Experiments

ÅExperiment 1: TVJT based on previous studies
Åtruth value dependent on event order

ÅExperiment 2: new task (Pinto & Zuckerman, 2015)
Åno need to remember event order

ÅExperiment 3: TVJT
Åno need to remember event order
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Experiment 1: Design

Interpretation of PRO

CONTEXT:
ά5ORACARRIEDDIEGOΧ

adultlike
(PRO = Dora)

non-adultlike
(PRO = Diego)

ΧAFTERPUTTINGONA BANDAIDέ

ΧBEFOREPUTTINGONA BANDAIDέ
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n=34, 4;0-5;5, m=4;8



Experiment 1: Results

n=34 

4;0-5;5

m=4;8
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5ƻǊŀ ŎŀǊǊƛŜŘ 5ƛŜƎƻΧΦ
after putting on a bandaid(false)
before putting on a bandaid(true)
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Experiment 1 summary

ÅSame pattern for children as for adults, but many 
object control responses.

Å²ŀǎ ŎƘƛƭŘǊŜƴΩǎ ōŜƘŀǾƛƻǊ ƛƴŦƭǳŜƴŎŜŘ 
by having to remember events?
Åfewer object responses with no 

need to remember event order?
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Experiment 2: New task, new context

Coloring book:
Black and white picture, different interpretation 
depending on how the picture is colored in.
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ά5ƻǊŀ ƪƛŎƪŜŘ ǘƘŜ ǊŜŘ ōŀƭƭΗέ

Pinto & Zuckerman (2015), Zuckerman et al (2016)



Experiment 2: New task, new context

Coloring book:
Black and white picture, different interpretation 
depending on how the picture is colored in.
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ά5ƻǊŀ ƪƛŎƪŜŘ ǘƘŜ ǊŜŘ ōŀƭƭΗέ

Pinto & Zuckerman (2015), Zuckerman et al (2016)



Experiment 2: New task, new context

Coloring book:
Black and white picture, different interpretation 
depending on how the picture is colored in.
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ά5ƻǊŀ ƪƛŎƪŜŘ ǘƘŜ ǊŜŘ ōŀƭƭΗέ

Pinto & Zuckerman (2015), Zuckerman et al (2016)



Using Coloring Book with adjunct control
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ά5ƻǊŀ ŦŀƴƴŜŘ 5ƛŜƎƻ ŀŦǘŜǊ ƘǳƎƎƛƴƎ ǘƘŜ ōǊƻǿƴ ōŜŀǊέ



άDora ŦŀƴƴŜŘ 5ƛŜƎƻ ŀŦǘŜǊ ƘǳƎƎƛƴƎ ǘƘŜ ōǊƻǿƴ ōŜŀǊέ

Using Coloring Book with adjunct control
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Dora 



ά5ƻǊŀ ŦŀƴƴŜŘ DiegoŀŦǘŜǊ ƘǳƎƎƛƴƎ ǘƘŜ ōǊƻǿƴ ōŜŀǊέ

Using Coloring Book with adjunct control
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Diego



ά5ƻǊŀ ŦŀƴƴŜŘ 5ƛŜƎƻ ŀŦǘŜǊ twh ƘǳƎƎƛƴƎ ǘƘŜ ōǊƻǿƴ ōŜŀǊέ

Using Coloring Book with adjunct control
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Experiment 2: Results
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Å32 children, 4;0-5;3, m=4;9

Å85% subject interpretations

ά5ƻǊŀ ŦŀƴƴŜŘ 5ƛŜƎƻ ŀŦǘŜǊ twh ƘǳƎƎƛƴƎ ǘƘŜ ōǊƻǿƴ ōŜŀǊέ

subject item

object item



Experiment 2 summary

ÅMuch more adultlike overall

ÅFew object interpretations, unlike Experiment 1

ÅExperiment 1: TVJT
Experiment 2: Coloring Book
ÅIƻǿ ƳǳŎƘ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƛƳǇǊƻǾŜƳŜƴǘ ǿŀǎ ŘǳŜ ǘƻ ǘƘŜ 

task itself?

ÅExperiment 3: TVJT version of Experiment 2
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Experiment 3: TVJT, new context
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Dora fanned Diego after PRO hugging the brown bearblue bear   Dora Diego




