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unergatives

Ann Bunger and Jeffrey Lidz

Abstract

Previous work shows that children use syntactic information to guide their hypotheses about
verb meaning. Bunger & Lidz 2004 demonstrated that 2-year-olds map novel unaccusative verbs
onto just the result subevent of a complex causative event and novel transitive verbs onto the entire
causative event. We present data from a new preferential looking study demonstrating that 2-year-
olds map novel unergative verbs onto the means subevent of a causative. We conclude that the
interpretation of novel verbs is driven not only by the number of arguments in a given syntactic
frame, but also by the semantic roles played by those arguments.



Thematic Relationsasa Cueto Verb Class:
2-Y ear-Olds Distinguish Unaccusatives from Unergatives

Ann Bunger and Jeffrey Lidz

1 Introduction

When a learner attempts to map a new verb thahakesncountered onto
some real-world event, the hypotheses that sheilptss for the meaning of
that novel verb are guided by the integration afscfrom the linguistic and
extralinguistic context in which the verb was uttbrThe sentences in which
learners hear novel verbs modeled contain sevémdkkof cues about the
kind of event being labeled by the verb: they pdevinformation about the
syntactic behavior of the verb, i.e., the numbearguments that it can occur
with, and about the semantic content of those aemsn i.e., which
participants in a given scene in the world are ¢panctluded in the event
labeled by the verb. It is the case, moreover, thaitgs about the world
other than just the number and identity of thetistimoving around in it
affect the way that we encode verb meanings. Reldie whether the
entities involved in a given event make contachwiaich other and whether
and how closely they are related in a causal ck@imger 2006, Wolff
2003) affect how we can encode an event or sevete involving those
entities in a verb. The goal of this study wasita fout how very young
word learners integrate these different kinds afscto map verbs to events:
whether the meanings that 2-year-old word learpessulate for novel verbs
are guided only by the number of nouns associatitidl avgiven verb or
whether learners of this age are also sensitivehto way that those
arguments map onto specific entities playing paldic roles in an event
labeled by the verb.

It is well established that there are systematippirys between the
meanings of verbs and their syntactic behaviorh ghat verbs that refer to
similar event types can occur in similar syntadtiames (Carter 1976,
Gruber 1965, Jackendoff 1990, Levin 1993, etc.).ekample of this fixed
relationship can be seen in the so-called Caughtoleative alternation
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(Hall 1965, Levin 1993), illustrated in (1). Therkédounce can appear both
in a transitive frame, as in (1a) and in an una&tus intransitive frame, as
in (1b), in which the object of the transitive samte appears as the subject
of the intransitive.

(1) a. The girl is bouncing the ball.
b. The ball is bouncing.

Verbs that can participate in this alternation mdesscribe events that are
internally complex: here, the girl performs somdicag and that action
causes a change of state in the ball.

Previous work on the conceptual (Pietroski 2000prison 1977) and
linguistic (Bunger and Lidz 2004, Levin and Rappaptovav 1995, Talmy
1985) representation of events has shown that balihits and young
children represent causative events as being mpdef unultiple distinct
subparts. In the case of this bouncing event, trmsdgparts could be
represented as in (2), which specifies a means/saubéwhat the girl does to
the ball), a result subevent (what happens to thk), band the causal
relationship between these two subevents (our stateding that the girl's
hitting of the ball is directly responsible for thall’'s bouncing).

(2) [[girl hits ball] causk [ball bounces]]
MEANS RESULT

Crucially, verbs that can occur in the Causativaitrative alternation must
be labeling the result subpart of this complex &vigs the ball that bounces
in (1a), not the girl. And as it turns olmpunce is just one of an entire class
of verbs that can participate in this alternatiortheo members of the verb
class include things likgpin androll, all of which label the result of some
complex causative event (Levin 1993). Indeed, therbvhit cannot
participate in this alternation (3) precisely besmit does not label the result
of a causative event. In (3a) it is the boy thitd, and not the ball.

(3) a. The boy hit the ball.
b. *The ball hit.

There is a rich body of experimental literature dasirating that
language learners can use these kinds of systemegiglarities in the
mapping between verb syntax and verb semantics otosti@in their
hypotheses about the meanings of novel verbs tiegt €éncounter (Fisher
2002, Fisher et al. 1994, Gleitman 1990, Landau@leitman 1985, Naigles
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1990, etc.). It is not yet clear, however, exadtljfich bits of syntactic
information young verb learners are sensitive to.

As a first attempt at uncovering the syntactic ctieg are of value to
young learners, Fisher (2002) investigated whethermeanings that 2.5-
year-old children hypothesize for novel verbs asged with causative
events are influenced by the number of noun argtsriaran input frame. In
this study, she familiarized children to short wideof causative events
involving two female participants, e.g., to an evanvhich one girl wheeled
another girl back and forth in a wagon. Accompagyihese events, she
presented her participants with novel verbs inagtint frames that specified
either one or two noun phrase arguments for the:\wwame heard the event
described in a transitive frame, which included taguments (4a), and
others in a intransitive frame, which included oohe argument (4b):

(4) a. She’s pilking her.
b. She’s pilking.

After repeating the videos several times, Fisherspd the videotape in the
middle of the event and asked her participantsltder which of the women
in the event was doing th@lking. What she found was that children who
had heard novel verbs in transitive sentences mere likely to identify the
agent of the event (here, the girl doing the pg)lias the pilker, and those
who heard novel verbs in intransitive sentencesweore likely to identify
the patient of the event (the girl being pulledhe wagon) as the one doing
the pilking. Fisher concludes from these results thnguage learners of this
age do use the number of arguments associatechwitivel verb as a clue to
its meaning.

It is important to keep in mind, however, that nemlof arguments
alone provides ambiguous information about verb mmeg i.e., not every
verb in an intransitive (one-argument) frame laltbésresult of a causative
event. While it is true that the intransitive vauti of causative verbs like
bounce, spin, androll label results (5a), there are also classes ddristtive
verbs likejump, run, andplay which label the (usually noncausative) activity
of some agent (5b).

(5) a. The ball is bouncing/spinning/rolling.
b. The girl is jumping/running/playing.

Note, crucially, that the kind of event being ladgkby an intransitive verb is
signaled by its single argument: unaccusative fisitaves likebounce take
the object undergoing some change of state in satize event as their
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subjects, whereas unergative intransitives |ikep take an agent as their
subjects. The question remains, then, whether fath® information that
language learners use from an input frame is puséiyctural, like the
number of arguments that the verb takes, or whehesr can also make use
of the semantic content of those arguments to magicplar event
participants onto structural representations.

Bunger and Lidz 2004 began to investigate this @mes In this
preferential looking study, we first familiarizedy2ar-old children to videos
of events in which a human agent caused some chahgate in an
inanimate object, e.g., to an event in which a gidde a ball bounce by
hitting it repeatedly with her hand. Like Fisher&svents, ours were
accompanied by novel verbs presented either irsitre@ or intransitive
frames. Unlike Fisher, however, we explicitly idéiatl the arguments of the
verbs for our word learners: our intransitive verlhgere always
unambiguously unaccusative, i.e., their single axgpt always labeled the
undergoer in the event. Examples of our test seateare given in (6):

(6) a. The girl is pimming the ball.
b. The ball is pimming.

During the test phase of the study, we presenteticipants with two
simultaneous videos, one that depicted just thenmeaubevent of the
familiarized causative and one that depicted jostresult subevent. For the
familiarization event involving the girl and the lbahen, one test event
showed the girl hitting a ball that didn’t bounesad the other showed a ball
that bounced with no help from the girl. While thegitched these two test
events, we asked our participants to choose thetlatebest matched their
interpretation of the novel verb presented duriamifiarization. What we
found was that children who had been presented witel verbs in
unaccusative intransitive frames preferred to ekténe verb to include the
test event in which the ball was bouncing on it:pgemonstrating that they
had interpreted the verb as a label for the charfigtate undergone by the
ball.

In essence, this is the same result reported imeFi8002: Fisher's 2.5-
year-old learners also associated novel verbstranaitive frames with the
change of state undergone by the causative patemtgoal in the current
study was to find out whether this is the only optfor the interpretation of
novel verbs in intransitive frames, or whether, emithe right circumstances,
young language learners would also be willing tsoagte a novel verb in
an intransitive sentence with the activity of tlgemt of a causative event.
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2 Methods

The participants consisted of 24 children (6 boysl & girls in each
experimental condition) ranging in age from 22;8oftihs;days) to 25;27
(mean 24;16). All were being raised in English-$jregahomes.

This study makes use of the preferential lookingaggm developed by
Spelke (1979) and Golinkoff et al. (1987) to stungrmodal perception in
infants. Our version of the task consists of thpbases: familiarization,
contrast, and test. During the familiarization phaparticipants were
presented with videos in which a human agent casssde observable,
instrument-mediated change of state in an inanimbject. These causative
familiarization events differed in how closely thausing activity and the
change of state were associated: two of the ewewtdved relatively direct
mechanical causation, e.g., a girl makes a balhb®lby hitting it repeatedly
with a tennis racquet, and the other two involvedsal chains that were
more indirect, e.g., a boy pumps a bicycle pump ithattached by a cord to
a box holding a garden flower and when the boy myrtipe garden flower
spins.

Familiarization events were shown four times (6shgaresentation) on
both sides of a large projection screen and weterapanied by a digitally
synchronized auditory event description that inebich novel verb. Novel
verbs were presented in one of two syntactic framesrgative (“The boy is
blicking.”) or transitive (“The boy is blicking thBower.”). Note that in the
unergative frame, the intransitive subject unambigly labels the agent of
the event. Each participant saw four different etiue events and heard a
different novel verb used to describe each eveputiframes (unergative vs.
transitive) differed between subjects. A complétedf the causative events
used as familiarization events is given in Table 1.

The contrast phase occurred between the third aumdhf presentations
of each familiarization event (Waxman 2004). Astlime, participants saw
an event in which the agent of the familiarizedszdive event engaged in a
different, noncausative activity with the inanimatbject. For the event
involving the boy and the flower, for example, agrithe contrast phase, the
boy held the flower in his hands and waved it freide to side. While
watching contrast events, participants heard anntewkescription that
repeated the novel verb, but that pointed out thhatever event was
encoded in the novel verb was not happening (“OhNaw the boy is not
blicking.”).
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Novel | Causativeevent | Repeated Means New M eans
verb '

Direct Causation

tower with stick,
tower rocks back
and forth

girl hits ball with girl hits ball with her

Pim | girl hits ball with
tennis racquet, racquet hand
ball bounces (ball does (ball does nothing)
nothing)
Lorp boy hits ring boy hits tower boy hits tower with his|

with stick (tower !
does nothing)

hand (tower does
nothing)

Indirect Causation

Blick boy pumps bike boy pumps boy hits flower with
pump attached to (flower does his hand
garden flower, nothing) i (flower does nothing)
flower spins i
Grek girl turns crank girl turns crank girl taps bulb with her

attached to light,
light bulb turns on

(light bulb does
nothing)

hand (light bulb does
nothing)

Table 1: Familiarization and test events by nowbv

In each of the four trials, the familiarization gleawas followed by a
test phase in which participants saw two new dyoaewent scenes
presented simultaneously on opposite sides ofdleen and were directed
by the auditory stimulus to find the event that Idobe labeled with the
novel verb presented during familiarization. Bo#lsttevents depicted the
agent of the familiarized causative engaged in soowcausative activity
(Table 1). In one of the test events, only the reeanbevent of the
familiarized causative was repeated (Repeated Meahgvent), e.g., for the
event involving the boy and the flower, in the Reled Means test event the
boy pumps the bicycle pump, but the flower doespin. The other test
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event depicted the agent making some new kind rectlicontact with the
patient that could serve as a potential causeeotliange of state seen in the
familiarization event (New Means test event), glge, boy waves his hand in
front of the flower as if to spin it, but the flowdoesn't actually spin. A
schematic depiction of a representative trial,udolg specific examples of
test events, is presented in Table 2.
Participant attention to the stimuli was videotajpsthg a digital video

camera; research assistants who were not awatgegredicted responses
coded participant videos for direction of visuakfion during the test phase.

3 Results and Discussion

The goal of this experiment was to find out whetymung language learners
use the identity of the event participant picked by the subject of an
intransitive sentence to guide their hypothesesiabie meaning of novel
intransitive verbs. In particular, we wanted to wnavhether 2-year-olds
would be willing to interpret a novel verb in aneugative intransitive
sentence as a label for the activity of the agéat@ausative event. Previous
studies have shown that participants in the intelahgreferential looking
task tend to look longer at scenes that match peech stimulus. In this
study, then, 2-year-olds who have interpreted naeebs as labels for an
agent’s activity should look longer at the Repedighns test events when
asked to find the test event that matches the naeerél

To determine which of the test events these learm@re willing to
associate with the novel verbs presented duringlitaimation, we compared
looking patterns from two 2s windows of the tesigdt a 2s salience
window and a 2s window around the first mentiorttef novel verb in the
test audio. During the salience period, participamad not yet heard the
novel verb repeated, and patterns of looking heogige some information
about baseline preferences for the two test evéntsking patterns around
the novel verb, on the other hand, provide infofamatabout participants’
preferences for extension of the novel verb preskduring familiarization:
critically, a significant shift in attention upor&ring the novel verb repeated
in the test audio should serve as an indicaton@feaning that participants
have associated with that verb.
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~J

NJ

~NJ

Phase L eft side of Right side of Audio track
screen screen
Familiar | boy makes ai Look!
-ization flower spin : black screen The boy is blicking.
by pumping a: Do you see the boy blicking
bicycle pump:
boy makes a
black screen: flower spin Wow!
I by pumping a The boy is blicking.
i bicycle pump| Do you see the boy blicking’
boy makes ai boy makes a
flower spin i flower spin Yay!
by pumping a; by pumping a The boy is blicking.
bicycle pump: bicycle pump| Do you see the boy blicking
Contrast (centered) Oh no!
boy waves flower Now the boy is not blicking.
from side to side The boy is not blicking.
Familiar | boy makes ai boy makes a
-ization flower spin | flower spin Yay!
by pumping a: by pumping aj  Now the boy is blicking.
bicycle pump: bicycle pump| Do you see the boy blicking
Test Repeated New Means
Means Oh look, they're different.
i boy hits Do you see blicking?
boy pumps flower Do you see blicking?
(flower does | (flower does Where's blicking now?
nothing) nothing)
Table 2: Schematic dépiction of stimulus designetdative condition
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Figure 1 depicts the mean proportion of visual tfom toward the
Repeated Means test event for each input condi{reraged across
participants and trials). T-testing revealed déferes across conditions in
looking during the Salience window that approachsighificance, with
participants in the Unergative condition lookingdger at the New Means
test event than participants in the Transitive ddord (Unergative: .39,
Transitive: .53,t(21) = 1.94,p = .06). We would expect this pattern of
looking if our participants entered the test phafseach trial primed by their
input during the familiarization phase to attendcéstain event features. In
the Unergative condition, if 2-year-olds interpcetie novel verb as a label
for the activity the causative agent was engagetheir initial preference for
the New Means test event would reflect a noveltgfgrence for the test
event in which the agent was doing something differ In the Transitive
condition, if learners were led by the transitimput frame to attend to the
causal relationship between agents and affectegttzb{Bunger 2006, Lidz
et al. 2004), both noncausative test events woane lbeen novel.

0.70 — [ salience
B word 1

0.60 i T

*

0.50 +

0.40

0.30

0.20

0.10

Mean proportion looking toward Repeated Means

0.00

Unergative Transitive

Figure 1: Mean visual fixation at test. *In the Wgative condition, mean
looking during Word 1 is significantly different dm looking during
Salience for familiarization events involving inglit causation.
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When asked to find the test event that could beléabby the novel verb
presented during the familiarization phase, paréiots in the Unergative
condition showed a shift in their preference foe tRepeated Means test
event. This trend reached significance, howevelsy for trials in which the
familiarization events had involved indirect caimat (indirect (light,
flower): t(11) = —2.54p = .028; direct (ball, tower}(11) = .256p = .8).

To make sense of this split, it is useful to coasidthat the differences
between the two test events actually were for éggb of causative event.
Recall that in all of the New Means test events, élgents abandoned the
instruments they had been using in the familiaidratevents and made
direct contact with the objects that had been &tk the causative event.
For both kinds of causative events, then, the iffees between the two test
events involved a difference in the configuratidntiee participants of the
causative event and their relationship to eachroffer the trial involving
the boy and the flower (one of the more indirectszdives), in the Repeated
Means test event, the boy moves a bicycle pumpngpbdawn, and in the
New Means test event he hits a flower. For causatixents involving direct
causation, however, the perceptual differences dmtwhe two test events
were rather subtle. For the trial involving thel gind the ball (one of the
more direct causatives), in the Repeated Meangvtesit, the girl moves her
arm up and down to hit the ball with a tennis ratgand in the New Means
test event she moves her arm up and down to hibalewith her hand. In
both of these test events, then, the girl is movim@ similar manner and
along an almost identical path, and in both evehtsmakes relatively direct
contact with the ball. Given these similaritiessitikely that the 2-year-olds
who participated in this study did not perceiveiffecence between the two
test events provided for the more direct causatwents, making it
impossible for them to choose between them.

Recall that the verb in an unergative intransitiieme labels some
activity that an agent is involved in: compare ttevel verb input in (7a)
with the English verb in (7b), which we know labg@lst what the boy is
doing without making explicit reference to any charof state that might be
caused by that activity.

(7) a. The boy is blicking.
b. The boy is pumping.

The preference for the Repeated Means test eveerdd in this condition
provides evidence that 2-year-olds are willingrteipret verbs in this frame
as a label for the activity of the agent of a cawpiausative event.
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Participants in the Transitive condition, on théesthand, showed no
significant increase in their preference for eithest event when asked to
find the referent of the novel vert{1) = —.85p = .41). Again, this result is
expected if these 2-year-olds are biased to maglnearbs in transitive
frames onto causative events. In this case, beaaiteer of the test events
was causative, neither provided a suitable matcthiéverb.

4 Conclusions

These findings shed light on the nature of theasstit cues 2-year-olds use
to inform their hypotheses about verb meaning. Hpally, they
demonstrate that 2-year-old language learners nfggmation about the
semantic role of event participants in addition s$abcategorization
information to narrow down their hypotheses abbet ineaning of a novel
verb. For cases in which an input frame includely one argument, as in
the case of novel verbs in intransitive sentenegsd learners of this age
use information about the semantic role played gy ¢vent participant
picked out by the intransitive subject to map th@atel verb to an event.
Bunger and Lidz (2004) found that when the sub@can intransitive
sentence corresponds to the entity undergoing ttenge of state in a
causative event, children of this age interpret iheb as a label for the
change of state undergone by that object. If 2-péditearners in the current
study had been using nothing more than the numberguments in the
input frame to drive their interpretation of nowelrbs, then they, too, should
have mapped one-argument verbs onto the resbitvent of the complex
causative. (In this case, because the regsbitvent was not repeated in either
test event, neither should have provided a suitalalich, and participants in
the Unergative condition should have performedhaince.) Instead, our 2-
year-olds mapped unergative intransitive verbs otfite activity of a
causative agent, demonstrating that they were agfatfee mapping between
the subjects of the input sentences and the agéttis causative events.
Our results also shed some light on the subtle thay young word
learners integrate information from multiple cudsew mapping novel verbs
to events. In this study, we found that 2-yearlelitners were sensitive both
to the frames in which novel verbs were presentatita the nature of the
relationship between event participants: although learners were able to
map novel unergative verbs onto an agent’s acfivitgy seemed to be
unaware of changes in agent activities that presera familiarized
relationship between the agent and some inanimhtect This finding
illustrates one of the ways in which linguistic agxtralinguistic input are
integrated in verb learning. Further work will hateebe done to determine
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precisely which event features young verb learaegssensitive to, how they
relate to semantic features we know to be relef@nverb meaning, and
how a learner’s initial biases change as she gaiose exposure to her
language and to the world.
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