The extragrammaticality of the acquisition of adjunct control

Juliana Gerard

School of Communication and Media, Ulster University, Jordanstown, UK

Previous researchonély e ar ol ds 6 i nterpretations of adj
observed nofadultlike behavior fosentences likdohn called Mary before

running to the storeSeveral studies have aimed to identify a grammatical source

of chi |l dr asrstody tessrthe predictions Bflgrammatical and
extragrammati cal account sonlwotrthovalugar i ng chi |
judgment tasks: a high demand task, with a true/false judgment based on event

ordering; and a low demand task, with a true/failsgment based on the color of

an item. Childrends behavior is more adul t1l |
suggesi ng that <childrenés interpretations may
factors. | mplications are di stodiesae d f or chi |

for the role of the linguistic input.

Keywords:adjunct contrgltask effectsTVJT

Introduction

Childrendéds interpretations are someti mes di
Sometimes the differences are minor, with no significant dismimicommunication;
sometimes childrends interpretations devi at
i n a conversation. | mportantly, any differe
nonadultlike interpretations are a sign of some particulderdince between children
and adults in generating an interpretation of a sentence. Depending on what that
df ference is, there are different expectat.i
moment, but also for acquisition.

This paper considers thesepegtations in the context of adjunct control, as in
(1).

(1) John cHed Mary before PRO running to the store.



In (1), the silent adjunct subject, notated here as PRO, is bound by the main clause
subject John but not the object Mary, and adults typically adgat a subject cdrol
interpretation (that John ran to the store). Meanwhile, children in previous studies have
accepted a wider range of interpretations.

One option for children's neadultlike interpretations is a nedultlike
grammar, whiclgenerates a superset of theerpretations allowed by the adult
grammar (Goodluck 1981; Hsu, Cairns & Fiengo 1985; Hsu et al. 1989; McDaniel,
Cairns & Hsu 1991; Goodluck & Behne 1992; Wexler 1992; Cairns et al. 1994;
Broihier & Wexler 1995; Adler 2006; sealso Landau 2021). Howeayanother option
is that children erroneously retrieve an ungrammatical antecedent due to
extragrammatical factors (other than syntactic knowledge) (Gerard et al. 2017; Gerard
et al. 2018).

Grammatical and extragrammatical aastsuhave different implicains for
children's acquisition, for control and more generally for syntactic dependehcies
childrends grammars are not adultlike, then
the adult grammar. However, different evidercexpected in the inpunder an
extragrammatical account. In this paghle predictions of grammatical and
extragrammatical accounts in an experimental coftextr c hi | dr ends behavi
these predictions, further implications may be considnethe linguistic input.

The following sections discuss the patterns of interpretations observed in studies
on the acquisition of adjunct control and proposed accounts. Predictions of grammatical
and extragrammatical accounts are tested using a truth palgment task, and

implications are discussed for how control is acquired.



Previous studies

Previous studies on the acquisition of adjunct control have consistently observed non
adultlike behavior for sentences like). In particularchildren have allowed a wider
range of antecedents for adjunct PRO than in the adult grammar (strict subject control).

Across studies, the following neadult respose patterns have been reported for
adjunct control (Goodluck 1981; Hsu, Cairns & FiengoSt98ist et al. 1986; Hsu et
al. 1989; McDaniel, Cairns & Hsu 1991; Goodluck & Behne 1992; Cairns et al. 1994;
Broihier & Wexler 1995; Goodluck 2001; Adler 2006; Gerat al. 2017; Gerard et al.
2018; Janke 2018):

(2) a. free reference: control by any refdrm the task context

b. object control: strict control by the main clause obj&tarfy in (1))

c. control by an internal antecedent, but not an external ante€edent

In general, these nesdultlike patterns of behar have been attributed to non
adultlike grammars, with one or more radultlike stagebefore the adult grammar.

In the adult grammar, PRO is controlled by the closestremanding NP.
Along with the attachment height of the adjunct, this identifiesrthim clause subject

in sentences lik€l) as the antecedent of adjunct PRO:

! This pattern of behavior has been observed in adults and older child@mtéxts with
pragmatic pressure for the object as a discourse topic (Janke & Bailey JAQk& &
Perovic, 2017; Janke, 2018); meanwhile, younger children who accept object control do so

even in a neutral discourse context.
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Chi | dr eaduld lsehaviar may therefore be accounted for by a grammar that
lacks these components.

For example, under the Vabie Attachment account (Gdluck 1981; Hsu,
Cairns & Fiengo 1985; McDaniel, Cairns & Hsu 1991; Cairns et al. 1994; Adler 2006),
children misattach the adjunct to the main clause, &:in

(4) a. High attachment:
P

IP CP
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In the adult grammar, the main clause subject binds PRO, while the object does not. In
contrast, the high attachment #aj disallows binding by any internal arguments,
requiring a antecedent for PRO to be retrieved from the discourse. Meanwhile, the low

attachment in 4b) allows the main clause object to bind PRO (i.e. object control). As



PRO is theclosestc-commanding antecedehow attachment also rulesit subject
control. These attachments predict the distinct patterns of behay®)r imgh
attachment predicts free reference; low attachmentgisesltirict object control; and
optional low attachment predicts control by internal referefadrjandMary in (1)),
but not by external referents

These patterns have all been reported, although at various rates across studies.
Additionally, with a grammar that allows free referencéréa referencgrammar),
even if any referent is a possible antecedent, the limited number of observations in a
given task may not include all possible antecedents (Goodluck & Behne 1992; Wexler
1992; McDaniel &Cairns 1990a). Therefore, the strict object and sentietemal
patterns in2) may also be accounted for by a single-aollt grammar which allows
freer ef erence, with chil dcontaxbdeterminedleyr pr et ati on
discourse factors (Adler 2006; Wexler 1992; Broihier & Wexler 1995; Gokd061;
Goodluck & Behne 1992; Goodluck 1998).

In addition to high attachment (Adler 2006), a pattern of free reference is predicted
i f chil dr e nkéasyntgaticarestnciian sn the @antroller (Goodluck & Behne
1992), or if they lack PRO, resulg in a nominal structure as(B):

(5) John called Mary beforew (the) running to the store]

In (5), the agent ofunningis underspecified in the adult grammar. This predicts the same

free reference pattern of behavior as a grammar with high attachment or which does not

restrict the contrdér to the closest-commanding NP. Thus, both high attachmentand

nomi nal structure are consistent with chil

the variation across studies remains unaccounted for (Table 1).



Table 1: Previous studies on theguisition of adjunct control

subject addtlike

n

Task Study substudy % % adultike n @9¢range
Hsu et al (1985) 23% 15 64 3;2-8;3
4;1-4;6 14% 7 4146
4;7-5;0 38% 7  4;7-5,0
5;1-5;6 46% 8 5;1-5;6
5;7-6;0 29% 7 5,760
Lust et al 1986 no lead 2704 101 ?m1_75115)
oad 8% 101 0
Hsu et al (1989) 26% 21 81 4;7-8;0
§ Goodluck 1981 study 1: 4yo  45% 10 4
5 study 1: 5yo 60% 10 5
© study 1: 6yo  67% 10 6
study 2 65% 20 4-5
Goodluck (1998) 90% 24 45
Goodluck 4,562
(2001) study 1 28% 150 3 20 (m=57)
4;4-6;5
study 2 1% 6506 13 20 (m=5:8)
Goodluck & 4 yearolds 89% 13 4
Behne (1992) 5vyearolds 92% 16 5
6yearolds 81% 13 6
McDaniel et al  study 1 (act out) 10% 2 20 4,051
- 1991 study 1(judgment) 30% 6 20 4,051
-C_"?; . time 1 29% 4 14 4;1-4,9
S o time 2 29% 4 14 4;45;0
S 5 time 3 50% 7 14 4754
E 3 [Caimsetal time 1 0% 0 14 3;104;11
> | (1994) time 2 33% 5 15 4;2-5;3
time 3 33% 5 15 4;7-5;8
o & | Janke (2018)  year 2 78% 14 6,97;8
30
2 ﬁ year 3+ 92% 15 8,087
Gerard et al ender 3;11-5;3
(2017) match 60%  50% 12 24 =4
. e, T 7w 1 24 ST
S umber  esoe 4206 10 24 = a9)
number 41-55
mismatch 6% 58% 14 24 (m=
4;11)




- g%rlaé;’ ®a  Coloring  85% 84% 27 32 PR
TVIT 60% 44% 15 34 (0P
|§ ig(l)(i::e(izr(?o\é\)/exler (1995) 43% 6 14 2(1}(;51?
= study 1 65% 23 (r’n _ ’4;4)
study 2 82% 30 zg)(m =

Childrends interpretations have been report

interpretations in the sample, but alssed on the proportion of subject interpretations
in each child. Children are categorized by these proportions as havingadulo
grammar (which may include multiple nawlult stages) or the adult grammar.
Typically, children who give at least 75% sedyj interpretations are categorized as
adultlike for adjunct control (Hsu, Cairns & Fiengo 1985; Hsu et al. 1989; McDaniel,
Carns & Hsu 1991; Cairns et al. 199%4)

Variation is observed in both measures across studies. One possible source of
thisvariaton i s the distribution of childrends gt
different proportions of adult grammars. However, maeation is observed across
studies than would be expected in the distribution of grammars alone (Conroy et al.
20009).

Anotherpossibility is that the variation is due to extragrammatical factors; that
Is, any factors aside from syntactic control. Faraple, for the nomadult grammars

which predict a free reference pattern of behaviofréa referencgrammars),

2 This cutoff is acknowledgebly Hsu et al (Hsu et al., 1985) to be arbitrary, but a preferred
alternative to requirind00% subject interpretations due to the inevitability of

performance errors in childrends responses, ¢
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c hi | d remretétiens in any single context will depend on discourse factors, as well
as other recent structures in the discourse wiaf influence the antecedent
(Goodluck & Behne 1992; Goodluck 1998; Goodluck 2001). Variation in these factors
across tasks willesult in different patterns of responses.

Meanwhil e, extragrammatical factors may
adjurct control (Parker, Lago & Phillips 2015; Kush & Dillon 2020), and ceiling
accuracy is rarely expected in studies with childespecially for sentences with
complex structures, like adjunct control (Omaki & Lidz 2015). Therefore, a further
optionisthac hi | dr ends gr ammar s a r-aultekelbehavidri ke, an
for adjunct control is also due to extragrammaticatioiac

I n previous st -adillilebehaviorinas bedm a¢tribdesi hom o n
adult grammars; these grammars arecamsist wi t h chil drends behav
grammatical factors alone do not predict the variation across studies. The goal of the
currentstudy is to tease apart the roles of grammatical and extragrammatical factors in
the acquisition of adjunct control. The followg sections discuss the influence of
extragrammatical factors for adjunct control across studies. Next, to address the source
ofc hi | dr -adulfike bemaviar, the predictions of grammatical and
extragrammatical factors are tested in an experimergalpulation of specific task
demands. The results are consistent with an
interpretationsbut not witha grammatical account. Implications are discussed for the
variation in previous studies, and for the role of ey@enmatical factors in acquisition

from the linguistic input.

Extragrammatical factors

Extragrammatical factors play a role inrgiag and producing a response to a linguistic

stimulus, and are external to the grammar. This encompasses a range ofWaatbrs,
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may be categorized based on how and when they when they influence behavior (Crain
& Thornton 1998). For example, in an erpgental context, these factors include the
parsing processes involved in generating an interpretation of a test sentenoatipsag
and discourse considerations for the test sentence in the task context, and the specific
task demands for generating a &ebral response (Crain & Thornton 1998). The
following sections consider these factors in the context of adjunct contrgbohsrdial

source of variation across studies.

Parsing factors

As the test sentence is delivered, parsing procedures are defad@eterate an
interpretation (Frazier & Fodor 1978; Lewis & Vasishth 2005). However, various
factors may affect the deployntesf these processes, independent of the grammar. For
example, sentences with adjunct control involve encoding, storing, alediregrthe
antecedent of PRO; meanwhile, the memory mechanisms involved in these operations
are affected by factors that haveried across studies.

In (1), repeated below g§), the verlrunningoccurs without an overt subject.
This triggers memory mechanisms to search for an antecedent (Lewis & Vasishth 2005;
Engel mann, hth2@l8)r & Vasi s

(6) John cHled Mary before PRO running to the store.

This searchs constrained based on syntactic features of the sentence (Dillon et al.
2013; Jager, Engelmann & Vasishth 2017; Kush & Dillon 2020); however, it is also
susceptible to interfenee from similar referents, similarity-based interference

(Lewis & Vasishh 2005; Jager et al. 2015; Laurinavichyute et al. 2017; Villata, Tabor
& Franck 2018; for reviews see Jager, Engelmann & Vasishth 2017; Jager et al. 2020;

Engel mann, hth29l8)r & Vasi s



In previous studies on adjunct control, the main clause sulgsdiden similar
to other nomsubject referents on a number of features (whiendarity is defined in
terms of overlapping featuredlror example, the referents have genenalitched in
number (singular), animacy (animate), and sometimes also in gasde(7):

(7) a. John called Bill before PRO running to the store.

b. Jil called Mary before PRO running to the store.

Meanwhile, children exhibit higher accuracy for adjunct control when the subject and
object mématch in number or gender than when they match (Gerard et al. 2017), with

parallel effects observed in adults @nder and animacy (Parker, Lago & Phillips 2015).

Similarity between referents has varied across studies. This suggests that some of

the varation in response patterns for adjunct control may be accounted for by similarity

based interference.

A key term here isome rather than all of the variation across studies:
i mportantly, childrends inter pr ematicali ons
factors, in addition to similarityased interference. For example, lexical retrieval cost
doesnot affect the grammaticality of control; however, in a given task, the retrieval cost
for different referents may vary due to frequency or word le(@tbrut 2001; German

& Newman 2004; Storkel & Morrisette 2002; Troia, Roth & Y-&mmshian 2018;

3 This notion of similarityis also observed under the Relativized Minimality framework (Rizzi,
1990; Friedmann et al2009; Rizzi, 2018), in contexts where an ungrammatical antecedent
intervenes structurally between the dependent elements. For adjunct control, PRO is the
closest ecommanding NP, so a sentefinternal intervener must be linear rather than
structural. Rlativized Minimality is therefore not considered in the current paper for adjunct
control, although further research may consider its implications with a direccsomp

between structural and linear interveners (e.g. Friedmann & Costa, 2010).
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Key, bnes & Peters 2016). Another consideration is the discourse context for a

sentence with adjunct control, discussed further in the following section.

Discourse factors

The adult grammar requires strict subject control for sentences with adjunct control, as
in (6). However, both children and adults may access ssnbject interpretation
depending on the discourse status of the possible antecedents.

In a dscourse neutral context, adults generally access a subject control
interpretation for adjunct contrddowever, when the main clause object is a strongly
established topic, object control becomes as frequent as subject control (Janke & Bailey
2017; Janke @18). Therefore, the acquisition of adjunct control involves a discourse
component, in addition to amsactic restriction on PRO:

(a) with the adult grammar, strict subject control is expected in a neutral context
(b) with adultlike sensitivity to the discoursaterpretations may be influenced by a

discourse topic

Consequently, neadultlike behavior may be diie a noradult grammar, or to nen

adultlike sensitivity to the discourse (Conroy et al. 2009; Landau 2021).

Adultlike discourse sensitivityn previousstudies on adjunct control, the discourse

context is generally i ntended to be neutr al
manipulation of a pragmatic lead just before the test sentence(8}% iwhich

identified a deviepmental trajectory of adultlike sensitivity to the discourse in older

children (6;911;8).
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(8) a. Weak pragmatic lead:
Let me tell you something about Hermione. Ron kissed Hermioile wh
flying the broom.
b. Strong pragmatic lead:
Hermione is preparing for@mpetition. Hermione practises in the air.
Ron kissed Hermione while flying the broom.

(adapted from Janke, 2018)

While the youngest children {Byearolds) were not affected kgypragmatic lead, an
increasingly adultlike effect of lead was observed @age, with the oldest age groups
(9-11 yearolds) showing adultlike sensitivity to the discourse (i.e. subject control with
no lead and a weak lead, but flexible interpretationk wistrong lead).

Meanwhile, most studies on the acquisition of adjunotrobhave focused on
children aged 6 and younger. Since youhger
by the pragmatic lead, the discourse topic (based on a pragmaticsleatl)ikely to be

a significant factor in the variation across previduslies?

4 Sensitvity to the discourse topic has also been tested by Lust et al (1986) in children aged 3;1
7;11, for adjunct control as well as finite adjuncts. In addition, theiposif the adjunct
was mani pul ated, with postpostpeod efdf dirbvaarkdva r a¢
adjuncts, as in (i):
@ Before PRO running to the store, John called Mary.
Although an effect of pragmatic lead is reported overall, Lust et al (I#@&yve that
ithe [pragmatic | ead] has its ctandimcmeasiagst ef f e
choice of object on the backward forms, rath:i
consistent with the age effect observed by Janke (2018)rearfd (postposed) adjuncts,
i.e. that younger children are not affected by the pragnesit |

12



Non-adultlike discourse sensitivitiBefore adultlike sensitivity is developed to a
pragmatic | ead, younger <childreaohers i nterpre
discourse factors. One such factor is the availability of each referentdistioeirse
(Hamburger & Crain 1984; Crain & Thornton 1998; Conroy et al. 2009). If an
ungrammatical antecedent is more available than the grammatical one, then children
mayaccess an ungrammatical interpretation, even with the adult grammar.
For example,n the Truth Value Judgment Task (TVJT) a context is set up
which allows for multiple possible interpretations, given a test sentence. In the context,
one possible interpration is false, while the other is true. It is assumed that if both
interpretationa r e available in a childbés grammar, t
interpretation (the Principle of Charity; Crain & Thornton 1998; Davidson 1984; Grice
1975). Therefee, if a child judges the sentence to be false, this is taken as evidence that
thetue interpretation is not possible in the
The assumption of the Principle of Charity does not always hold, however. If the
true interpretationisnotpasvl e in the chil dds grammar but
context than the false integiation, then the test sentence may still be accepted as true,

due to the inaccessibility of the false interpretation (Crain & Thornton 1998; Conroy et

Age effects have also been observed for complement control with thpreeniseas
in (i) (Sherman & Lust, 1993), which has a similar developmental trajettagtjunct
control (Chomsky, 1969; for a review see Martin, 2016):
(i) John promised Mary PR run to the store.
Whil e the pragmatic | ead aromisesenteaats irctieioldedtr ends i r
age group (7:47;11), younger childre(8;0-3;11 and 5;65;11) did not show an effect of
pragmatic lead (Sherman & Lust, 1993). This aigyith the results for adjunct control, i.e.
that younger childrenés interpretations are n.

adjuncts.
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al. 2009). The rewvse case may also be observed: if the false interpretation is not
possibleinthedhl dés gr ammar but i s more salient th
test sentence may still be rejected as false, due to the inaccessibility of the true
interpretation
In previous studies on adjunct control, most children have accepted a subject
cortrol interpretation (c.f. Hsu, Cairns & Fiengo 1985; Hsu et al. 1989), but more
variation is observed in the rate at which children have rejected-sutgect
interpretaton (generally the main clause object or an external referent). This suggests
that sane of the variation in previous studies is due to the salience edulgact
referents in addition to the parsing factors discussed above.
Meanwhile, one source of vati@an across tasks is the type of behavioral
response (act out, judgment, etc.). Thuswhi | e chi |l drends response
parsing processes and discourse salience, the nature of this influence is likely to depend
on the response type for a givask. This interaction with response type is considered

in the following sections.

Task demands

With an experiment al task, chil drenés gr amn
behavioral response, which maps onto a particular interpretation. Assdidalsove,

this interpretation may be influenced by extragrammatical factors, inglfiactors

which affect parsing processes (e.g. interference and retrieval cost) or discourse

salience. For an experimental context, an additional set of extragramrfeatioss is

the demands involved in generating a behavioral response. fas&stiemadsmay

interact with other extragrammatical factors, but may also vary depending on the task.

Tasks in previous studies may be broadly categorized into two typesaBis, t
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which prompt participants to select a single interpretation from a set ohgyatie
preferencdasks. In isolation, these tasks may identify interpretation preferences, but do
not rule out disallowed interpretations. Next, tasks which include sepaanpts for

the adultlike and the neadultlike interpretations ajadgmentasks. By probing each
interpretation, these tasks identify possible interpretations, but also impossible
interpretations (Crain & Thornton 1998). Importantly, both typess¥f taclude task
demands. However, the demands for these tasks may interact diferémother

extragrammatical factors, due to the different response types.

Preference task®reference tasks used with adjunct control include the Act Out Task
(Goodludk 1981; Hsu, Cairns & Fiengo 1985; McDaniel, Cairns & Hsu 1991; Goodluck
& Behne 192; Cairns et al. 1994; Goodluck 1998; Goodluck 2001), Picture Selection
Task (Janke & Bailey 2017; Janke 2018; Janke 2016), and Coloring Book task (Gerard
etal. 2017;Gerad et al . 2018). I n each of these,
inferred base on a selection between multiple choices, with each choice corresponding
to a possible antecedent of PRO. Therefore, similar demands may be observed across
tasks, based éhprocedures involved in making this selection. For example, task
demands are impogdy interference from incorrect options, which must be avoided in
order to select the correct option (Dillon et al. 2013; Jager, Engelmann & Vasishth
2017). Meanwhile, o#r task demands will depend on the choices themselves,
accounting for some of the ration between tasks.

In the Act Out Task, different possible referents (typically the main clause subject,
object, or an external referent) are represented by toy ¢eesagne of which is selected
for acting out the adjunct clause for sentencegdrik®), adapted from Cairns et al (1994):

(9) Ernie kisses Cookie Monstbefore PRO jumping over the fence

15
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Either before or after this, two characters are also selected to act out the main
clause (in(9), Ernie and Cooki#onster). Task demands are introduced by selecting
each character, which requires avoiding any distraction from the other characters. These
demands are increased if a anget character is more salient. The choice of
artecedent may also be influencedthg cost of acting out the main clause: if the
adjunct clause is acted out first, then the main clause must be stored in memory while
the adjunct clause is acted out; otherwise, the adjunct clause must be stored in memory
while the main clause is acted pwhich may affect the representation of the adjunct
clause when it is retrieved. Importantly, the relevant contrast between an adultlike and a
nonadultlike interpretation is between possible referérits example, in9),
chil drends behavadutlike dependiagion Whether tkeg seleat Ermeo n
(adultlike) or Cookie Monster (neadultlike) to act out the adjunct clause.

Different cantrasts are used in the Riot Selection Task and Coloring Book
task, which involve different task demands (Pinto & Zuckerman 2018). In the Picture
Selection Task, the relevant choice is between pictures which depict the events in the
test sentence. Fokample, the correct pictufer (9) would include the main clause
event and Ernie jumping over the fence, while the incorrect picture would incleide th
same main clause event but Cookie Monster jumping over the fence. Thus, in addition
to the incorrect referent, the incorrect picture also depicts the same actions as in the
correct picture, both of which must be ignored in order to select the correcepic
(Adani 2011; Ozge, Kuntay & Snedeker 2019).

Finally, in the Coloring Book task, chiein are presented with a single black
and white picture depicting both clauses, and prompted to select an item in the picture
to color in, as i(10), adapted from Gerard et al (2018):

(10) Dora washed Diego before PReating the red apple.

16



In (10), children select between an apple held by Dora (adultlike) and an apple held by
Diego (noradultlike) to color in red, indicating their interpretation of PRO. Instead of
the incorect referentas in the Act Out Task, children must inhibit the incorrect item
(Di egod6gl0pppl e in

In general, the different contrasts across the ttages are likely to impose
different task demands. Meahile, unlike in the Act Out Task, neither the Coloring
Book task nor the Picture Selection Task require an additional action for the main
clause. Thus, in addition to the type of contrast which djstghes between adultlike
and noradultlike interpretadns, other differences (e.g. whether an action is required
for the main clause) may introduce additional variation in the demands across tasks. As
a result, comparisons cannot be made between thallos@mplexity of different tasks.
Rather, by isolatingnd manipulating individual factors within tasks, the influence of
these factor$ e.g. parsing factors (Gerard et al. 2017) and discourse factors (Janke &
Bailey 2017; Janke 2018)can be identified or chi | drends i nterpreteé
control.

Forgrammars which generate more than one of the possible choices for
selection, (e.g. both Ernie and Cookie Monster as possible anteced@)}s in
preference tasks require some interpretation strategy for malseligction. Moreover,
this strategy may generate adultlike behavior, depending on the context. For example,
an agent strategy for senteaaeith an active main clause predicts the same behavior as
the adult grammar, as does a topic strategy (Goodluckifa@&&992; Goodluck 1998;
Goodluck 2001; Wexler 1992). Therefore, the influence of extragrammatical factors on
chil dr ends r adsltg@ammsaensay lveisimilar ta the enfluence with anon
adult grammar, if an interpretation strategy is used walieh generates adultlike

behavior. In contrast, predictions diverge for adultlike andamstuitliike grammars in
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judgment tasks, which aresigned to identifyinavailable interpretations, in addition to

available interpretations.

Judgment tasksludgmentasks used with adjunct control include the reference
judgement task (McDaniel, Cairns & Hsu 1991; Cairns et al. 1994) and the Truth Value
Judgment Task (TVJT; Crain & Thornton 1998; Broihier & Wexler 1995; Adler 2006;
Gerard et al. 2018). These tasks iregudgments about possible antecedents for PRO:
in the judgment of reference task, these are explicit judgments based on metalinguistic
reflection of possible referents, while the judgments in a TVJT are based on an
experimental context, with differenidgments corresponding to different

interpretations of PRO. Like for the preference tasks, tasks demands may be observed in
judgment taskslue to interference from incorrect options, and these demands will also
vary depending on other aspects of the teigkvever, less variation has been observed
between judgment tasks (23% of children with adult grammars) than between
preference tasks (192% subject interpretations; Table>Tjhis suggests that there

have been similar tasks demands across studidstasverall tasks demands have

involved similar complexity. For example, both tasks require a comparison between the

® Higherproportions of subject interpretations are observed in the TVJT by Adler (2006);
however, in thistudy the noradultlike interpretation was always external, with sentences
like in (iii), in contrast with other judgment studies:

(iii) John ate an apple befor®® running to the store.

With only one plausible antecedent for PRO in this sentence, any inteddrethis antecedent
would be from an external referent, rather than an internal referent (as in (7)), which is likely
to result in different task demanddoreover, any preference for an internal referent will
predict an adultlike pattern of responsadependent of the adult grammar (Goodluck, 1987;
Cairns et al., 1994).
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test sentence andehask context. Meanwhile, the relevant information for drawing this
comparison may vary across tasks.

In the referene judgment task, children are prompted to judge whether
sentences with adjunct control (and other anaphoric dependencies) are aceatiable
specific referent as the antecedent of PRO (McDaniel & Cairns 1990a; McDaniel &
Cairns 1990b; McDaniel, CairdgsHsu 1991; Cairns et al. 1994). By probing each
referent individually, the reference judgment task identifies which interpretations are
possible, but also for which interpretations are impossible.

To illustrate the intended meaning, the adjunct clauaetexd out with toys by
the experimenter. Thereforesimilar to the Act Out Taskthe reference judgment task
involves no discourse cat other than the toys in the actaat demonstration. Also
similar to the Act Out Task is the relevant contrast ketwan adultlike and nen
adultlike response: a sentence is accepted if the referent presented for judgment is a
possible antecedent, argjected otherwise.

However, in contrast with the Act Out Task, judgment of a given referent will
involve increasedaience for that referent, relative to other referents in the discourse.
To accept a grammatical referent, children must therefore aveidarence or other
extragrammatical activation from any less salient ungrammatical referents in the
discourse contéxMeanwhile, rejecting an ungrammatical interpretation involves a
more salient ungrammatical referent. As a result, children may belikedyeto accept
an ungrammatical referent than to reject a grammatical referent (see also Cairns et al.
2006). This ontrast is supported by previous results with judgment studies, with a
higher proportion of children accepting multiple referents in egieg judgment studies

than in TVJTs (Table 1).
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In a TVJT, sentences with different possible interpretations are judged
separately as true or false with respect to a context. Ideally, both true and false
interpretations are equally salient in the contekha@ugh children must identify a
single interpretation for each sentence, it is assumed under the Principle of Charity
(Crain & Thornton 1998) that children whose grammars make both interpretations
available will access the true interpretation.

In the task discussed above, the relevant contrast between an adultlike and a
nonadultlike response is generally determinedh®sytype of task:

1 inthe Act Out and reference judgment tasks, the difference between an
adultlike and noradultlike response dependsthe specific referent for the
adjunct subject

1 inthe Picture Selection Task, this difference also depends on thetadjun
subject, but other similarities between the correct and incorrect pictures must
be disregarded to focus on the relevant difference

1 in the Coloring Book task, children select one of two items, which

correspond to an adultlike or nawlultlike interpretadn

These different contrasts are likely to involve different task demands, as discussed
above. Meanwhile, these contrasts are not used in previous TVJTs on adjunct control.
Instead, the difference between an adultlike andaduitlike response has depeddn
the order of events in a given context (Broihier & Wexler 1995; Adler 2006; Gerard et
al. 2018). For example, given a context with the evenslij the sentence if12) can
refer to two different event orders, depending on the interpretation of PRO:

(11) a. Diego puts on a jacket

b. Dora tags Diego

c. Dora puts on a jacket
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(12) Dora tagged Diego after PRO putting on a jacket.

In (12), the adultlike (subject control) interpretation is that Dora gatket. This
makes the sentence (ib2) false, since the order of events is stated in the reverse order
of the context i(11). However, with a nomadultlike (object control) interpretation of
(12), the order of events matches the ord€d i), making(12) true. Importantly, the
truth of the sentence {12) depends on the order of events; the order of events is
determined by the interpretation of PRO. Thussuming that kib interpretations are
equally salient childrerdbs i nt er pretation of PRO may be i
of the event order i(lL2).

The complexity of previous TVJTs depends on the task dentdride
individual processes involved in producing a truth value judgment, based on the order
of events. Therefore, as with the preference tasks, the overall complexity cannot be
ranked with respect to other tasks without quantifying the complexity of these
processes. Aimportant difference between the TVJT and other previous tasks,
however, is the contrast between an adultlike andaatitlike interpretation, which is
more flexible in the TVJT. In the above example, this contrast depends on the order of
events,butdier contrasts are may al so be used f ol
interpretations of adjunct control. For example, the contrast from the Coloring Book
task between two items is also compatible with a TVJT, with a context like the
following (adaped from(10) above):

(13) a. Dora washes Diego

b. Dora eats a blue apple

c. Diego eats an orange apple

(14) Dora washed Diego after PRO eating ¢tin@nge apple.
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In (14), the adultlike (sulgict control) interpretation is that Dora ate the orange apple.
Like for the event order example (bh2), this interpretation makes the sentence false in
the corresponding cont ex tnwhilesthennoradulbkke r a0 s app
(object control) interpretationthat Diego ate the oraa@gpplé is true in the context
in (13).

Similar to the sentence (42), these trth values are an indirect representation
of PRO: in(14), the truth of the sentence depends on the colthreohpple; whether this
color matches depends on the interpretation of PRO. However, in contragl 2yjttne
truth values depend on the color bétapple, i.e. a property of an item in the adjunct
clause, rather than the order of the events in both clauses.

Like the preference tasks, these TVJT examples hdfezatit contrasts between
an adultlike response and a radultlike response. However, like the preference
tasks, the response type in both TVJTs is the same, i.e. a true/false response as an
i ndirect measure of chil de, amadiesdirectnt er pr et at i
comparison may be made between the task demands in these exampleingepen
the contrast between an adultlike and-adultlike response.
In previous TVJTs on adjunct control, only the event order contrast has been used.
Accordingly, hese TVJTs observed similar proportions of children with an adultlike
pattern of behavio{Broihier & Wexler 1995; Gerard et al. 2018). Importantly,
grammatical and extragrammatical accounts make different predictions for these
proportions in a context witdifferent task demands. These predictions are tested in the

current study.
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Predictions

For a TVJT with an event order contrast éaent order TVJ)T a test sentence liK&?2)
is compared to a context likg1). After hearing the story context and represerntig)
order of events, children must parse the test senter{g2)iand retrieve the antecedent
of PRO, with potendl interference from other refertsnn the discourse context as
discussed above. Next, with the relevant event in the adjunct clause determined by the
antecedent of PRO, both the main clause and adjunct clause ev@2ismust be
maintained in memory, in order to compare the ordering of these events with the order
in the story context ifil1). A true/false response is given based on whether these orders
match.

This @ntrast involves much more information than a TVJT that depends on the
color (a property) of an object in the adjunct clauseo{aring TVJ7, as in(13) and
(14). Jus as in the event order TVJT, children must parse the test sentence and retrieve
the antecedent of PRO, introducing similar parsing demands. However, with the
relevant item in the adjunctause determined by the antecedent of PRO, only this item
is needed in (14), Dor a or 7iDocengparétbe calqy @f theeitem in the
senteice with the relevant item in the context. A true/false response is given based on
whether these colors match.

To produce a true/fse response, the event order TVJT requires information
from both clauses and the relation between clauses, while the goldfiIT requires
only the item in the adjunct clause and a basic property of this item (specifically, its
color). As a result, highidask demands are expected for the event order TVJT than for
the coloring TIVT. These differences may be realized in themepsoof comparing the
test sentence to the context, or even as the test sentence is encoded and maintained in

memory, e.g. if theeed to encode more detailed information about the events in both
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clauses restricts the resources available for antecedeevaétBased on these
differences, the event order TVJT is defined for the current stuldiglsiemand
relative to the coloring YJT, which is therefore defined bsv demand.For this
difference in task demands, contrasting predictions are made fomgtical and
extragrammati cal a-@duldikebghaviorof chi |l drends non

The sentences if12) and(14) are false under a subject control interpretation
and true under an object control interpretation. Therefore, children with the adult
grammar (and adults) should reject these sentencesdonbexts in(11) and(13),
respectively. Meanwhile, a free reference grammar generates both interpretations;
therefore, under the Principle of Charity (Crain & Thornt®98), children with a free
reference grammar shlal select the (true) object control (true) interpretation over the
(false) subject control interpretation.

These patterns of behavior are modulated by the task demands, however.
| mportant | y avioranhaiow démamnacorgext viéh hore closelyfiect the
interpretations generated by their respective grammar, while a high demand context is
more | i kely to introduce extragrammatical f
Specifically, for senteces which are false under a subject control pmé&tation but true
under an object control interpretation:

71 Children with the adult grammar should reject these sentértbesefore, a

lower acceptance rate is expected in a low demand context.
1 Children wih a free reference grammar should accept serg€dae to the
Principle of Charity) therefore, dnigher acceptance rate is expected in a

low demand context.
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These predicted patterns may be compared wi
are trueunder a subject control and false undeolject control interpretation, which
make the same prediction for both grammars:
1 Children with the adult grammar or a free reference grammar should accept
these sentencéstherefore, digher acceptance rate expected in a low

demand context.

In both sés of predictions, the low demand is defined as low relative to the high
demand task; thus, childrenbés behavior on t
relative to the high demand task. That is, thelowdemaads Kk i s not a Ano de
task. Moreover,dr a low demand task, the predicted acceptance rates are not at 0% or
100% for the noradult grammar or the adult grammar. Recall that all tasks have
demands, andespecially for complex sentenceshildren's aerage accuracy rarely if
ever reaches 100¢blamburger & Crain 1984; Conroy et al. 2009; Crain & Thornton
1998; Crain et al. 1996; Drozd 2001). That is, less than 100% accuracy should not be
taken as evidence agai nst ahavioawdtuanadulgr a mmar ,
grammarisnotgenergll expected to reach 100% accuracy
IS expected to improve in a low demand task relative to a high demand task: sentences
that are not permitted in the grammar are more likely to leetssj, and sentences that
are permitted thedre more likely to be accepted.

The current study tests these predictions in the following section. Consistent
with the adult grammar, in the low demand task children accepted more subject
sentences and fewebject sentences than in the high demand fékis suggests that
extragrammati cal factors play a considerabl

control. Implications are discussed in the final section.
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Experiment

In this section the above predants for different task demands are testeivim TVJTS.
Childrends behavior in a task with high
demands. Specifically, the high demand task required children to remember the order of
events in a story as in the evender TVJT described above, while the Ideamand task
involved the color of an object, as in the coloring TVJT. The implications of these

differences are discussed further below.

Participants

Participants for the high demand TVJT with an event orderasinivere 32 children
(13 males) ages 48,6 (M=4;9). An additional 22 children were excluded from the
sample for answering too many filler sentences incorrectly (18) or failure to complete
the training portion (4). For the low demand TVJT with a colatrast, another 32
participants wereecruited from the same general area and with similar demographics
(15 males), ages 482 (M = 4;6). An additional 22 children were excluded from this
sample for answering too many filler sentences incorrectly (2hattention (1). Both
groups were reuited through the University of Maryland Infant and Child Studies
Database or participated at their local preschools.

To confirm the expected responses outlined above, aditbtowere also
tested on the event ord€VJT (n=32) and the coloring TVJTnE32). Two additional
adults were excluded (1 from each sample) for answering too many filler sentences
incorrectly. The adults were monolingual native speakers of American English recruited
from the online experimentatform Prolific, and were compensdtat a rate of $9.50
per hour.

This study was approved by the Institutional Review Board at the University of

Maryland, College Park (for children) and the Ulster University Risk and Ethics
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Committee (for adults), witlvritten informed consent collectedm all adult

participants and parents of child participants.

Design and procedure: high demand

The high demand task was the event order TVJT described above, based on
previous studies on the acquisition of adjunct aintthich have used event order
contrast as the relevant contrast between the true and false interpre{Btioinser &
Wexler 1995; Adler 2006; Gerard et al. 2018)

Short stories set up contexts which made both a subject control and an object
control intepretation available. Test sentenegber made the subject interpretation
true and the object interpretation falsalgject controtondition) or the subject
interpretation false and the object interpretation taligeCt controlcondition),
manipulatedvithin-subjects. An example storypsesented in Table 2, with a verbatim
script and pictures that were presented with each line (All stories are presented in
Appendix A). The script was performed by the experimenter, with different voices for
each charaer (narration, Dora, and Diego). Ghaters were animated to wiggle while

they spoke, and actions were also animated (e.g. running, getting a jacket).

Table 2: a context and test sentences for the event order TVJT
Animation Script

__“Y Narrator: Diego ad Dora are going

N\ outside to playn the snow.

" a ltos so cold
'( y wearing a hat
1 enough.
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I 6m gonna go
I wondt be s«
Dora do you want a jacket
too?

No thanks, I

jacket row.

But itos daslo «
How will you stay warm?

Il wondt be c
tag. Then we can run aroun
and we wonot

Ok, but | 6ém

my jacket , i
here.

Narrator: So Diego gets his jacket,
and then they staptiaying
tag.

Narrator: Dora is it, and she chases
Diego around in the snow.
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Diego: | bet Dora w
hide behind this snowman!

Dora: | saw Diego hide behind th:
snowman! Il 6 m
him!

Dora. Tag, youore

, Narrator: And Dora tags Diego so

hard that they both fall
down and get covered with
snow.

Dora:  Hmm, it is pretty cold out

her e. Youbr e
show, Di ego,
cold?

Nope, |l 6ve ¢
already so |
all!

Oh wow , | ©oid! Vghat
can | do so

anymore either?

Diego: Why dondét vyo
too? Then yo
cold anymore.

Doraz. Oh, what a g
go get my jacket too.

Dora:  Look Diego, | got a jacket!

So now we can play tag
again.Ya 6r e i t'!
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' (15) Preamble:
Dora and Diego were both
playing tag outside and é

(16) a.Subject control
Dora tagged Diego before getting
jacket
b. Object controi
Dora tagged Diego after getting
a jacket

For the test sentences(it6), the adultlike interpretation is that Dora got a jacket, which
makes thesubject controkentence true and tlubject controlsentence false. The non
adultlike interpretation is that Diego got a jacket, which has the opposite truth values
becaus this describes the reverse order of events in the story. Thus, in order to correctly
judge the sentences, children needed to be abletrieve an antecedent of PR@d
judge whether the events described in the test sentence were stated in therdemect o

In addition, to balance the salience of each referent before the test sentence, a
preamble (as i(15)) was delivered just before the test sentence. The preamble was a
short sentence about the story, and was delivereldebyuppe{Crain & Thornton
1998) In the preamble, neither Dora nor Digg@ clear topic (that is, the preamble did
not provide a pragmatic lead for one of the referents), and the order of mention in the
conjoined clause was also counterbalanced atistsstems and lists.

Children were also prompted to brielymmarize the main events in the story
right before the test sentence was delivered, and to give justifications for their true/false
answers. To help with these, images of the main events fr@stdry remained visible

from the end of the story until theeginning of the next trial.
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A training session ensured that children could correctly judge simple sentences
with beforeandafter (Appendix A), and children who did not do so despite corrective
feedback did not proceed to the testing portion. Fillerstriaére also interspersed with
the test trials to confirm that children could judge minimally different sentences whose
truth value did depend on the order of events, but which did not inveleeeaent
retrieval:

(17) Dora hugged Diego before/after the plédereded.

(where Diego has arrived on a plane to meet Dora)

Training and filler sentences involved temporal relations, but contained no features of
syntactic control. In total, children saw siaitring items with and without visuals, four
test items as i(iL6), and three filler items as {47). Children were included in the
analysis if they answered zero or one filler question incorrectly, but weledex if

they answered more than one filler question incorrectly. Stories were presented with
PowerPoint on a touchscreen PC, with sessions lasting frezb Btinutes for children

and 10 minutes for adults.

Design and procedure: low demand

The low demandask was the coloring TVJT described above, which was adapted from
the Coloring Book taskGerard et al. 2018; Pinto & Zuckerman 2Q18stead of short
stories as in the event order TJVT, children saw static pictures as in Table 3, with

characters from #htest sentences (19):

® Technically these are control trials and not fillers, as they are used to definsi@x criteria.
However, they are referred to here as fillers to avoid confusion with theidaéstith

adjunct control.
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Table 3: a context and test sentences for the coloring TVJT

In this picture, we have we haidmrawashing Diegoand thet her ed6s Do

appl e, and therebdbs Diego eating an
(18) Preambe:
Ok [puppet], can you tell us hojfriend] colored this picture of Diego and
Dora?

(19) a.Subject control:
Dora washed Diego before eating trangeapple

b. Objectcontrol:
Dora washed Diego before eating thee apple

One picture showed the charasténom the test sentence performing the action
in the main clausedora washed Diegp and the other picture showed both characters
performing the action from the jathct clausedating the apple To allow for a contrast
between referents, two of the itewere also filled in with different colors. For
example, the apples in Table 3 were filled
Di egods appl e voaascoldrd were useédumavoid jusigenents based on
realworld biases, with different colofer different items). This color contrast
distinguished the two conditions, (h9).
For the sentences (&9), the adultlike (subject control) interpretation is that
Dora ate the apple. This makes #$entence true ii%a ) , because Dorads ap

orange. The truth value depends on the interpretation of PRO however: the object
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control interpretation is that Diego ate the apple, which mél@eg {alse because

Di egod0s apple is blue (9).th the reverse tru
Similar to the high demand TVJT, a preamblei(a€l8)) was delivered before

the test sentence to bate the salience of each referent (Crain & Thornton 1998). As

with the high demand TVJT, both referents weretiomed in a conjunct, meaning that

neither Dora nor Diego was a clear topic for the test sentences. The order of mention in

the conjoined clauseas also counterbalanced across lists items and lists.
In order to judge the test sentences, children ne@deahtpare the color in the

test sentence to the color in the picture. This meant retrieving the antecedent of PRO

from the main clause to identif whi ch appl eds col or shoul d b

sentence, and judging whether this color matched theargl@pple in the picture.

Additionally, to confirm that both the subject interpretation and the object interpretation

were available (and to prent children from developing a strategy of focusing on just

one part of the sentence), we included filler seoés with a finite adjunct and an overt

pronoun subject:

" Different filler items were used in the coloring TVJT and event order TVJT to reflect the
relevant contrast between a true aaldd response, which children must be sensitive to in
order to give a meaningful truth value response. In the event order TVJT, this meant that
filler items were designed to confirm that children could accept or reject a sentence
depending on the order efents. Meanwhile, the filler items in the coloring TVJT had a
different structure, to confirm that children could judge a sentence based on the color of
the item in the adjunct clause, and that this judgment was available for both a subject and

an objecinterpretation of the adjunct subject.
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(20) a. Dora washed Diego before she ate the orange apple
(subject antecedent, true)
b. Daa washed Diego before she ate the blue apple
(subject antecedent, false)
(21) a. Dora washed Diego before dte the blue apple
(object antecedent, true)
b. Dora washed Diego before he ate the orange apple

(object antecedent, false)

Filler items were irdgrspersed with test items, and were balanced for the number and
order of subject and object pronoun antersl. Truth values were set dynamically,
based on the participantdés previous answer,
had just previouglansweredrue, then for the following filler item the false version of
the sentence would lakelivered (and vice versa). As in the other TVJT, children were
prompted to give justifications for their true/false answers.

A training session ensured thatldren could judge sentences with colors
correctly. In total, children saw five training itenfigur test items as i(lL9), four filler
items with a pronoun subject antecedent 42®), and four filler items with a pronoun
object antecedent as (21). Children who responded incorrgctb more than one filler
item with a subject pronoun antecedent or to more than one iténamvobject pronoun
antecedent were excluded from the analysis. That is, children could answer up to two
filler items incorrectly (one of20) and one of21)) and stil be included in the analysis.
The picures were presented with PowerPoint on a touchscreen PC, with sessions lasting

around 15 minutes for children and 5 minutes for adults.
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Justifications

In addition to the true/false responses, children gave jusitfisator their answers,

usually with little prompting (Tabld) . Chi | drends expl anations v
coded for whether their justification made it clear who they had interpretbd as t

antecedent of PRO, and if not, whether their justificationretvant to the task

context. Clear justifications were coded as
interpreted as PRO (Dora or Diego). Unclear justifications were either coded as

owd ear , 6 but still r el e v afthe childdorgottheir t as k ¢ o

answer or was unable to give a justificat(@yrett & Lidz 2011)

Table4. Breakdown of justifications by clear, unclear, and irrelevant (raw numk

Code
Clear Unclear Irrelevant
Task high demand (event order 110 (54Diego, 56 Dora) 11 7
low demand (color) 104 (48 Diego, 56 Dora 18 5
Chil drends justifications were not diffe

and the responsgatterned similarly whether or not the unclear responses are included.

Results aml discussion

This section first reviews the results from adults, followed by the results from children.

Adults

Results for both tasks with adults are presented in Figure dndlgze these results, we
used R(R Core Team 2015nd Ime4(Bates et al. 2015p perform a mixegeffects
logistic regression, with Task and True interpretation (subject control/object control) as

contrastcoded fixed effects, and subjects and itemsadom effects. The maximal
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model (random intercepts only, since a model witldoam slopes did not converge
(Barr 2013; Eager & Roy 201)7jevealed a main effect of True interpretatibr 3.8,
Z=5.99,p<.001), a main effect of Task € -2.27,Z=-2.9,p=0.004), and a
significant interaction between True interpretation anskTla= 2.78,Z= 2.56,p =

.01).

Figure 1: Effects of true interpretation and task dematepending on order of events

(high demand) or a contrast in color (low demaaf) sentence acceptance in adults.
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event order coloring
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The main effect of True interpretation irgkre 1 reflects that adults accepted
moresubjectcontrol sentences thambject controlsentences overall; this was observed
for both low and high demand tasks. Meanwhile, the main effect of Task is due to the
higher overall acceptance rate in the high deditask. However, this effect is driven by
the acceptance rate in thbject controlcondition of the high demand task, which is
reflected by the interaction between True interpretation and Task. Importantly, a greater

effect of True interpretation is ofswved for the coloring TIVT than for the event order
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TVJT, suggesting that even adulterthose grammars only generate a subject control

interpretation in a neutral discourse confiextere influenced by the task demands in

the event order TVJT. This diffence is also observed in the distribution of responses,

with a strict subject control gtiarn observed in 18 of 25 adults in the event order TVJT,

but from 22 of 25 adults in the coloring TVJT. Therefore, the same difference between

tasks is expected froohildren with the adult grammar (although with lower
proportions of subject controloxsed | , due to childrends greate

demands, as discussed above).

Children

Results for both tasks with children are presented in Figure 2. As fadttis, we used
R (R Core Team 2015nd Ime4(Bates et al. 2015p perform a mixegeffects logistic
regression, with Task and True interpretation (subject control/object control) as
contrastcoded fixed effects, and subjects and items as random effaetsnaximal
model (random intercepts only, since a model with random slopes agaiot did n
converggBarr 2013; Eager & Roy 201y/)evealed a main effect of True interpretation
(b=1.24,Z=2.93,p =.003) and a significant interaction between True im&tgbion

and Taskfy=1.58,Z=2.49,p = .01), with no effect of Taslb(=-0.72,Z2=-1.41,p=

0.16).
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Figure 2:Effects of true interpretation and task demaddpending on order of events

(high demand) or a contrast in color (low demaof) senteoe acceptance in children.
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The main effect of True interpretation reflects that children accepted more
subject controflesponses thamsbject controlresponses overall; this was observed for
both low and high demand tasks. Meanwhile, the interactioneidalthe greater effect
of True interpretation for the low demand coloring TVJT, just like for adults: in the
coloring TVJT, children accepted more subjeae sentencesndaccepted fewer
objectt r ue sentences. That i ssgrammarstmore | ow
closely resemle the adult grammar. This difference is also observed in the distribution

of responses (Tabk):
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Table 5: Distribution of childrends re
(true = subject controtondition false = object controtondition)

Response pattern Event order TVJT Coloring TVJT
2 true accepted, O false accepted (alikdi 5 11

2 true accepted, 1 false accepted

1 true accepted, O false accepted

2 true accepted, 2 false accepted (all trials accej
1 true acepted, 1 falsaccepted

0 true accepted, 0 false accepted (all trials reject
1 true accepted, 2 false accepted

0 true accepted, 1 false accepted

NWOh~wWwhkrO
NONEFEF WO N

In Table 5, strict subject control is realized as acceptingsadifect control (true)

responses and rejecting batbject control(false)r e s ponses. To compare
responses with the previous studies in Table, a pattern of 75% subject contosessp

also includes a response pattern with Isathject controlesponses accepted amke

object controlresponse accepted, as well as lmiiject controkesponses rejected and

onesubject controfesponse accepted. These patterns are highlightedyin@jréhe 32

children in each study, 15 children (47%) exhibited this pattern in t& evder TVJT,

while 24 children (75%) exhibited this pattern in the coloring TVJT.

Finally, c¢childrends responses in both 1t a
respnse patterns in Table 5 observed across all ages (Figure 3). This is consistent with
previous studies: with the exception of longitudinal studigeDaniel, Cairns & Hsu
1991, Cairns et al. 1994age effects are not observed across this age (Bisge
Cairns & Fiengo 1985; Goodluck & Behne 1992; Goodluck 1998; Gerard et al. 2017,

Gerardet al. 2018§

8 Lower accuracy is generally observed for adjunct controlyea-olds, with higher accuracy
in 7 and 8yearolds; however, age effects are consistently absenbigeharolds in
previous studies on adjunct confrio crosssectional design@su et al., 1985; Lust et al.,
1986; Gerard, 2016)
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Figure 3: Response patterns in both tasks b
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Discussion

The above results are consistent with the predictions of the adult grammar, but not with

the predictions

of a

free refermmcsaegr ammar

adultlike, but their interpretations may be affected by extragrammaticaldactor

particularly in a high demand context. Therefore, these factors are also likely to have

i nfluenced chil

drenos

behavi ortwerasimidar evi ous

to the high demand TVJT. For example, previous TVJTs also used the bedents

as the primary difference between subject and object interpreté@ombier & Wexler

1995; Adler 2006)One consideration is that previous studies havedeswider range

of complementizers than the current task, which only bséareandafter. In sentences
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with beforeandafter, separate events must be held in memory, in addition to their

relative ordering. Previous studies have included other compta@esnlikewnhile,

which also involves multiple events but without a sequential ordegiagon. In both

an act out taskCairns et al. 1994nd a TVJT(Adler2006) chi | drends respor
while mirrored their responses fbeforeandafter. This presnts two possibilities: first,

while does not involve an ordering relation (in a spe@équence) but does still

involve a temporal relation (i.e. a relation between the timing of events); thus, the

observed difficulty may be due to the temporal natite@relation between clauses

which is present for all three complementizdrsfore, aer, andwhile). Another

property of all three complementizers is th
difficulty may therefore stem from having to hold mukigvents in memory rather

than computing the relation between them. Finally, both fa¢tetative timing and

mul tiple events) may contribute to children
Meanwhil e, childrends i mproved accuracy
questionsabdu t he source of childrends I mprovemen

demands. Based on the predictions discussed above regarding the amount of

information involved in thelifferent types of contrasts, it is expected that the cost of

comparing event ordsishould be greater than comparing colors. It is less intuitive

exactly how this difference should influence antecedent retrieval in sentences with

adjunct control or if ishould affect truth value judgments. Also, despite the increase in

accuracy whichws consi stent with the predictions
responses were still not at ceiling for the low demand task, with some object

interpretations remaininig both conditions (subjedtue and objeetrue). As described

above, these residuabject responses are still consistent with an adult grammar, since

the low demand task was exactly thathile the demands were lower, they were not
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absent. Thus,childrn 6 s r esponses were a more accurate
than for the high deand task, but they were still influenced by the context of the low
demand task. I n general, wunderstanding how
interpretations will Blp to clarify the role of the linguistic input for acquiring adjunct

control, partcularly if similar demands are present in the input. These implications for

childrenbés acquisition are discussed furthe

General discussion

In this paper we asked abogtr a mmat i cal and extragrammati ca
non-adultlike interpretationsCh i | dr ends behavior for sentenc
was comparedn two TVJT tasksa high demand task, and a low demand task. In the

high denand task, the relevant contrast between the adultlike ardaddtike

interpretatio involved a more complex computation involving the order of events,

whil e the same contrast in the Cbhwl dematdd t
behavior was mar adultlike when the judgement involved a contrast in color compared

to event ordersuggesting that theomplexity of the contrast can affect the deployment

of linguistic knowledge. Moreover, in previous tasks with comparable complexity,

chi |l dr e orivas likelgtb lraveibeen affected in similar ways. This is discussed
furtherintte f ol |l owing sections, which relate the
in previous studies, participants in the current study compared to previous studies, and

further implications for acquisition.

Results compared with previous studies

In previousstudies on the acquisition of adjunct control, different patterns of
non-adultlike responses have been observed across different tasks. These tasks differed

in a number ofvays, as discussed above: in addition to the type of measure (act out,
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judgment), diferent steps were involved in linking the sentence to the task context to
generate a response. However, the different patterns have generally been attributed to
differences in the proportion of neadult grammars in the subject population, rather
than thetask.

To compare the results from the current study to previous results, both tasks are
plotted in Figure 4 with previous studies, based on the measures reported i dfble
the proportion subject interpretations in the sample, and the proportionliikedu
children (with children who gave at least 75% subject interpretations categorized as
adultlike).

For the event order TVJT, adlyisimitarte n 6 s
the patterns observed in previous TVJTis particular, the same @portion of children
with an adultlike pattern of behavior was observed as in other TVJTs with a similar
design(Broihier & Wexler 1995; Gerard et al. 2018@nd the samerpportion of
subject responses was observed in the sample as in Gera(@Gt&|which used the
same materials. Therefore, although two separate samples were tested on the event
order TVJT and coloring TVJT, @hlVMJTdor ends
previous TVJTs suggests that these samples are comparable. In conlv@ashooe
adultlike behavior on the coloring TVJT, this consistency between the event order TVJT
and previous TVJTs supports the interpretation of the current resulte &s tihe task

manipulation, without requiring a withisubjects manipulation.
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Figure 4: Response patterns in previous studies, by proportion of subject control

interpretations in the sample, and proportion of adultlike children in the sample.
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