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1 Introduction
Children produce a fair amount of non-adult forms when acquiring synthetic com-
pounds. These “errors” can inform not only how children master compound struc-
tures, but also how the syntax of compounds actually works. In this paper we
assume a strong version of the Continuity Hypothesis (Pinker 1984), exploring the
idea that the non-adult forms that children produce during development reflect the
derivational steps of the adult structure. That is, any non-adult form produced by
children must be accounted for by the internal structure of synthetic compounds.

To test this hypothesis, two things are needed: (i) child data that is representative
of the development of synthetic compounds and (ii) a syntactic structure. This paper
is divided accordingly. In the first part of the paper we present the results of two
new studies1, designed to probe into conflicting results from Clark et al. (1986)
and Nagpal and Nicoladis (2009). In the first study, using an elicited production
task, we replicate the forms discussed in Clark et al. (1986), but fail to replicate
the forms in Nagpal and Nicoladis (2009). Essentially, we find children producing
drive-truck and driver-truck, but not truck-drive. In the second study, a repetition
task, we again fail to replicate the patterns discussed by Nagpal and Nicoladis.

In the second part of this paper we ask, given that these forms (drive-truck,
driver-truck) are representative of children’s development, what structure would
account for them? Assuming the strong Continuity Hypothesis, each of the chil-
dren’s forms should reflect a step in the adult derivation. In this section, previous
proposals for the structure of synthetic compounds are evaluated against the chil-
dren’s form. Finding that none of the proposals provide adequate coverage of the
developmental stages, we propose a new structure to account for the acquisition
data, as well as other facts about complex verbal elements in English.

2 Acquisition
2.1 Acquisition Background
Using an elicited production task, Clark et al. (1986) examined the development
of synthetic compounds in children ages three to six. Children were asked to name
people and machines with the prompt “This is a man who drives trucks. What could
we call a man who drives trucks?” The children were told that there were four good
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names for this man, truck-driver, truck-driving-man, driving-man, and driver. The
results showed that it was not until age five that most children were proficient in
producing target truck-driver forms. Children’s non-adult forms followed a number
of patterns which decreased with age: (i) object-less forms (drive-man), (ii) –er-less
forms (drive-truck), and (iii) forms with –er but with sentential ordering (driver-
truck). Clark et al. also found that children were better at producing target forms
when the external argument was animate, and that younger children tended to use
both –er and a lexical external argument (e.g., driver-man). They argued that the
slow development of synthetic compounds is due to children’s tendency to preserve
the canonical sentential word order, as in the forms drive-truck and driver-truck.

In a recent replication study, Nagpal and Nicoladis (2009) argued that Clark
et al.’s stages are not robust enough to account for the data. Instead, Nagpal and
Nicoladis found that children produce forms such as driving-man in numbers much
higher than Clark et al. reported, leading them to suggest that the acquisition of syn-
thetic compounds is delayed by exposure to other forms in the input. These struc-
tures, such as running-man, are arguably easier for the child since –ing is among
the first morphemes to be learned (Brown, 1973). Despite having differing results,
both sets of researchers attribute their results to interference from the input.

2.2 Shortcomings of Previous Studies
There are two main methodological differences that could cause conflicting re-
sults in the previous studies: the prompts and the verb selection. With respect
to the prompts, Clark et al. gave four different forms as possible targets (truck-
driver, truck-driving-man, driving-man, driver), which may have led to confusion
for younger children. Nagpal and Nicoladis, on the other hand, gave only one target
form (truck-driver), but used –ing forms in their prompts (e.g., This man is driving
a truck...), which may have led to the prevalence of –ing forms in their results. –ing
forms, although given as possible target forms in Clark et al.’s study (truck-driving-
man and driving-man), were not nearly as frequent in Clark et al.’s results.

Another possible source of variation in the previous studies involves the selec-
tion of verbs used in the studies. Verbs such as break, wave and fly, were included
in the previous studies. Perhaps mixing verbs that do not always include an external
argument (break) and an internal argument (fly) may have added some noise to the
results.

The next section will introduce two different experimental situations to exam-
ine the development of compounds: an elicited production task (Study 1) and a
repetition task (Study 2). In these studies we used only one possible target form
(truck-driver) and controlled for verb types so as to not mix verb types.

3 New acquisition studies
3.1 Study 1: Elicited Production
The first study is a near replication of both Clark et al. (1986) and Nagpal and
Nicoladis (2009). The goal of this study is to (i) remove –ing from the prompts to
avoid priming, (ii) control for verb type, in order to include only mandatorily tran-
sitive verbs, and (iii) streamline priming by giving children only one target form,



truck-driver.

3.1.1 Methods
Participants
Sixty-four native English-speaking children in the East Lansing, MI area took part
in this study. The children were broken down into three groups based on their ages
(Table 1).

3-year-olds 4-year-olds 5-year-olds
N 16 16 16
Age Range 3;2 - 4;0 4;1 - 5;0 5;1 - 6;3
Mean (SD) 3;6 (0;3) 4;7 (0;4) 5;8 (0;4)

Table 1: Study 1 age characteristics by group.

Materials
To elicit synthetic compounds, children were shown colored pictures on a computer
screen containing either a person or machine performing a particular action. The
nouns and verbs for this study were taken from the MacArthur’s CDI (Dale & Fen-
son 1996). All words chosen were produced by 70% of the children in the inventory
at age 2;6. Each child received a total of 12 items, six with a human agent and six
with a machine instrument. The purpose of using animate and inanimate external
arguments was to explore the effect of animacy in Clark et al.’s results.

The 12 target verb-noun combinations (chair-builder, baby-holder, dog-finder,
boy-feeder, apple-cutter, cat-chaser, car-fixer, bug-thrower, girl-tickler, raisin-
pourer, mailman-catcher, and bunny-carrier) were randomized to create a single
ordering. Each verb-noun combination was represented either as a person or a
machine, with animacy counterbalanced across two lists. The ordering of animacy
was pseudorandom: no more than three humans or machines could be adjacent.
The two lists were then inverted to balance out ordering effects for a total of four
different lists. The children were randomly assigned to one of the lists.

Procedure
Children were tested in preschools in the East Lansing area. Each child was tested
individually with the first author and a coder.

In order to elicit the best results possible, the children were told a story that
framed the experiment as if they were helping a puppet. In this story, the puppet
refused to talk to adults, so he needed the children to help in coming up with names
for the people and machines in the pictures. The story facilitated responses, with
pilot data showing that children were less willing to give answers directly to the
experimenter than they were to the puppet.

The structure of the study was based loosely on the Clark et al. (1986) study. Pi-
lot data showed that giving children four different alternatives in the practice trials
(truck-driver, truck-driving-man, driving-man, driver) appeared to cause confusion,
so a single form (truck-driver) was used instead. The study began with the experi-
menter going through two practice items, giving examples to the children of what a
“good name” would be. The two practice examples had one human (a book-reader)



and one machine (a can-opener). The experiment would say, "This is a man who
always reads books. We could call a man who always reads books a book reader.
Does this sound like a good name to you?" The same prompt was used for the can-
opener example. The children were then asked to help out with names for the rest
of the pictures.

The structure of the prompts was much like that of the two practice examples,
"This man always builds chairs. What could we call a man who always builds
chairs?" If the children responded with a non-compound answer, they were asked
for a second name and that was recorded as their response.

Coding production data
The children’s responses were coded schematically as the external argument (S), the
verb (V), the internal argument (O), and –er or –ing. Any response that contained
both the external argument (S) and the –er affix was coded as a case of doubled
morphology (two instances of the external argument). Since there was a single form
given to the children in the practice examples (truck-driver), only those were coded
as “target”. Forms such as driver, however, are also considered to be adult-like.

3.1.2 Production Results
The overall distribution of responses is shown in Table 2. For this table, instances
of doubled morphology are collapsed into the –er responses (e.g., thrower-man and
thrower would both be counted as Ver.) Doubled morphology will be examined
separately below.

Form Example 3-year-olds 4-year-olds 5-year-olds
OVer truck-driver .23 (45) .38 (73) .72 (139)
VerO driver-truck .07 (13) .07 (13) .03 (6)
VO drive-truck .04 (7) .09 (18) .04 (8)
OV truck-drive .01 (1) .00 (0) .01 (1)
Ver driver .07 (13) .07 (13) .01 (2)
VS drive-man .01 (2) .01 (1) .03 (5)
OS truck-man .07 (14) .04 (8) .05 (9)
OVingS truck-driving-man .01 (1) .00 (0) .01 (1)
VingS driving-man .02 (3) .02 (3) .00 (0)
VingO driving-truck .01 (1) .00 (0) .00 (0)

Total N 192 192 192

Table 2: Distribution of production forms (proportions and raw Ns) by age group.

Across all age groups, children produced a certain amount of target forms, with
the highest proportion (.72) produced by the 5-year-olds. In keeping with Clark et
al.’s results, children produced many forms with sentential VO word order (drive-
truck), some with –er morphology (driver-truck). Importantly, children basically
did not produce OV truck-drive word order without –er (2 out of 576 total re-
sponses). Contra Nagpal and Nicoladis’s findings, –ing forms are also nearly absent
from the children’s productions.



From these results, a number of patterns emerge with respect to the acquisi-
tion of –er. First, the younger children tend to exhibit higher levels of morphology
doubling. Around 40% of 3-year-olds –er responses also contained a lexical repre-
sentation of the external argument (e.g., driver-man) (Figure 1). Figure 1 shows that
the number of –er forms produced that are neither doubled nor target (Non-doubled
–er) is very low across all age groups. This suggests that as soon as children are
learning –er, they are using it in target forms. In other words, there is not a lag
between when children learn –er and when they begin to produce truck-driver.

Figure 1: Proportion of forms with doubled –er, non-doubled –er, and target –er.

Along with the tendency to double –er, there appears be a tendency to first
equate –er to only human external arguments. The younger children show a prefer-
ence for using –er with animate external arguments (humans), as opposed to inan-
imate external arguments (machines) (Figure 2), although even the difference for
3-year-olds does not reach significance (p = .13).

Figure 2: Proportion of –er responses by Age Group and Animacy of the external
argument.



3.1.3 Discussion
The results replicated the types of forms reported in the Clark et al. study. The
younger children produced the lowest proportion of target responses, using other
forms such as driver-truck, drive-truck, and truck-man, while the older children pre-
dominantly used the target truck-driver form. Children almost never produced OV
truck-drive forms (2 of 576 total responses), showing a strong tendency to maintain
sentential word order until –er is a part of the form.

Also rare in the children’s productions were –ing forms, with the total number
representing less than 3% of responses (16 of 576 total responses). This suggests
that the prompts used by Nagpal and Nicoladis may have led to the high instances
of –ing in their study, not the interference of other forms during the acquisition
process.

The patterns related to the acquisition of –er show that the morpheme is ac-
quired relatively late by children, and not without effort. The tendency that younger
children showed to equate –er more often to a human agent than a machine in-
strument suggests that children may start with a narrower representation of the
morpheme. Moreover, children’s tendency to double the –er with an overt agent
suggests that, at first, –er is not capable of fully representing the external argu-
ment. However, once the morpheme is acquired, there is little delay in children
producing target forms, regardless of their age, shown by the low number of non-
target non-doubled forms that include –er. Since we know that children can produce
noun-noun compounds at age 2 (Clark 1982), the problem is not how to create com-
pounds, but rather mastering the syntax and semantics of –er. If –er is the missing
link, the acquisition of synthetic compounds should proceed instantaneously once
–er is acquired, and we see that it does in the results presented here.

3.2 Study 2: Repetition
The goal of the second study is to further examine Nagpal and Nicoladis’s claim
that –ing is easier for children than –er, possibly leading to the interference of –ing
forms in the input.

3.2.1 Methods
Participants
38 native English-speaking children in the East Lansing, MI area took part in this
study. The children were broken down into three groups based on their ages (Table
3).

3-year-olds 4-year-olds 5-year-olds
N 13 13 12
Age Range 3;2 - 4;0 4;1 - 5;0 5;1 - 6;3
Mean (SD) 3;7 (0;3) 4;6 (0;4) 5;8 (0;4)

Table 3: Study 2 age characteristics by group.

Materials
To elicit responses, children were shown colored pictures on a computer screen

containing either a person or machine performing a particular action. All words



included were produced by 70% of the children in the MacArthur’s CDI (Dale &
Fenson 1996) by age 2;6. Each child received a total of 16 items, eight with a human
agent and eight with a machine instrument. Four of the items were well-known
synthetic compounds (can-opener, fire-fighter, bus-driver, and coffee-maker).

The 16 target verb-noun combinations were randomized to create a single
ordering. Each verb-noun combination was represented either as a person or
a machine, with animacy counterbalanced across two lists. The ordering of
the animacy was pseudorandom: no more than three people or machines could
be adjacent. The two lists were then inverted to balance out ordering effects for
a total of four different list. The children were randomly assigned to one of the lists.

Procedure
Children were tested in preschools in the East Lansing area. Each child was

tested individually by the first author and a coder. The type of form given in the
prompts in this study was a between-subjects variable, with roughly half of the
children receiving truck-driving-man forms (n = 20) and half truck-driver forms (n
= 18).

In a similar manner to the production study, the children were told that the
purpose of the study was to help out a puppet with naming things. The children were
given a prompt and asked to repeat back just the name for the person or machine.
For example, “Because this man always builds chairs, Mary called him a chair-
builder. What did Mary call him?” should lead to the response of chair-builder. If
the children responded with a non-compound answer they were asked for a second
name and that was recorded as their response.

3.2.2 Repetition Results
Figure 3 shows that children did generally well on this task. Importantly, when
children did not produce target forms, they also did not produce truck-drive forms.

To examine whether children were doing better on one of the forms, a 2-way
(3 Age Group (3-year-olds, 4-year-olds, 5-year-olds) X 2 Repetition Type (truck-
driver forms, truck-driving-man forms)) ANOVA on the proportion of correct re-
sponses was conducted. Age Group was found to be significant (F(2, 32) = 7.542,
p = .002), reflecting the higher scores as children get older. Repetition Type was
marginally significant (F(1, 32) = 3.486, p = .071), reflecting the generally higher
scores for those children who received the truck-driver forms. The interaction be-
tween Age Group and Repetition Type was not significant (p = .630). The lack of
this interaction shows that the children are not significantly better at one form than
another at any given time. Independent samples t-tests for each age group partially
confirm this, revealing no significant differences between the two Repetition Types
(3 year-olds, p = .279; 4-year-olds, p = .068 ; 5-year-olds, p = .103).



Figure 3: Proportion of Correct Responses by Age Group and Repetition Type.

3.2.3 Discussion
Children in the truck-driver forms group performed slightly better than the chil-
dren in the truck-driving-man forms group, regardless of age group. While this is
expected based on the number of morphemes being asked to repeat, it may be unex-
pected based on Nagpal and Nicoladis’s claim that –ing forms are easier for children
and therefore interfere with their acquisition of synthetic compounds. These results
further support the idea that the differences in the results of Clark et al. and Nag-
pal and Nicoladis’s studies may have stemmed from methodological differences
involving the phrasing of prompts.

3.3 General Discussion
The results of these two studies show that Clark et al.’s stages are representative
of children’s development of synthetic compounds, and that controlling for mor-
phology in the prompts basically eliminates –ing forms. The patterns that show up
during the acquisition of the morpheme –er (a preference for human agents and the
doubling of –er with a lexical external argument) suggest that the learning of –er
is an effortful process that requires children to learn a number of different aspects
about the morpheme: (i) –er can represent both humans (agents) and machines (in-
struments) and (ii) –er takes the place of the external argument. What the children
seem to know implicitly, however, is that –er allows the internal argument to move.
We see from the lack of OV forms that –er must be merged into the structure before
the internal argument can move. This rigidity in children’s responses is compati-
ble with the idea that children’s forms are partial structures. Without the guiding
principles of syntax, it would be difficult to explain why children have a near com-
plete absence of some forms (truck-drive), but regularly produce some other forms
(driver-truck).



4 The Structure of Synthetic Compounds
In this section we examine attested proposals for synthetic compounds structures
based on three measures: (i) the acquisition forms, (ii) the lack of productive truck-
drive-type verbs in English, and (iii) the verb-theme relationship exhibited by the
verb and internal argument in synthetic compounds. The child forms that need to
be accounted for by the syntactic structure of synthetic compounds are drive-truck
and driver-truck. The lack of truck-drive forms across all previous studies suggests
that this should not be a substructure in the derivation.

The structures in (1) and (2) form the basis of most structures that have been
proposed for synthetic compounds.

(1) Selkrik 1982, Lieber 1992
truck-driver

truck drive
–er

(2) Lieber 1983, Booij 1988, 2009
truck-driver

truck
drive –er

The structure in (1) maintains the sisterhood relation between the verb and its
internal argument as it would be in a clausal VP; the verb drive takes truck, the
theme, as its complement. This structure, however, fails to explain why truck-drive
constructions are largely unattested in English, both as verbs (e.g., He truck drives
for a living.) and also in child acquisition errors. (1) also cannot account for drive-
truck and driver-truck forms which are attested during development.

The structure in (2) does not maintain the sisterhood relation between the verb
and its internal argument. It can account for the fact that truck-drive is not attested
either as a verb or an error in children’s speech. It fails, however, to account for
both the drive-truck and driver-truck forms during acquisition.

Recently Harley (2009) has proposed a structure for synthetic compounds (3)
based on Distributed Morphology (Halle & Marantz 1993). In this structure a nom-
inal element is first created by merging truck with a nominal head. This nominal
element truck then merges with the root √DRIV E to create a √P, drive-truck.
Next, truck incorporates into drive, creating the complex head truck-drive, which
then incorporates into the nominalizing element –er, leading to truck-driver.

(3) nP

n

√
i

nP

√TRUCKi

truck
nk

∅

√DRIVEi

drive

n
-er

√P

√DRIVEi

〈drive〉
nP

nk

∅
√TRUCKi

〈truck〉

This structure accounts for the verb-theme relationship and the drive-truck acquisi-
tion stage. It fails, however, to capture the lack of truck-drive forms in English, as



this would be predicted as an intermediary step in this structure. Harley’s structure
also cannot account for the driver-truck error found in children’s productions.

Given the current proposals, coverage of the empirical facts is summarized in
Table 4. As no single structure is capable of accounting for all of the facts, a new
structure will be presented in Section 5.

[[truck drive] er] [truck [driver]] Harley (2009)
Acquisition data no no no
*truck-drive verbs no yes no
Sisterhood relation yes no yes

Table 4: Coverage of previous synthetic compound structures.

5 Proposed Linguistic Analysis
Our structure begins with the merger of the verb and internal argument (4). This
first step gives us both the form produced by children (drive-truck), as well as the
thematic relationship between the verb and internal argument.

(4) v

v
drive

n
truck

Next, the –er morpheme is merged into the structure (5), causing the incorpora-
tion of the verb (6), which reflects the driver-truck form produced by children. This
step in the derivation is where this structure is critically different than Harley’s:
while her structure incorporates the internal argument into the verb before merging
–er, the structure proposed here waits to move the internal argument until after –er
has merged into the structure. This ordering is supported by the lack of OV errors
in child language, and also by English’s lack of complex OV verbs.

(5) n

n
–er

v

v
drive

n
truck

(6) n

n

v
drive

n
–er

v

v
〈drive〉

n
truck

Lastly, with the merger of –er completed, the internal argument moves to the
specifier of the nominal driver, in line with Holmberg’s Generalization (Holmberg
1986), which states that head movement, in this case the movement of the verb,



must take place before phrasal movement, the movement of the internal argument.
This analysis is also in line with Roeper’s analysis of leftward movement in mor-
phology (1999, 2004).

(7) n

n
truck

n

n

v
drive

n
–er

v

v
〈drive〉

n
〈truck〉

This structure successfully accounts for all empirical facts and begins to explain
why children’s acquisition of –er is so critical: before –er is merged, no movement
of the internal argument can take place. After –er is merged, however, the final stage
of the derivation can proceed. Under this proposal there is no room for truck-drive
forms without –er.

6 Conclusion
In this paper we asked, given an accurate picture of the errors that children produce
during the acquisition of synthetic compounds, what can we learn about the struc-
ture? Two previous studies, Clark et al. (1986) and Nagpal and Nicoladis (2009),
reported results of children’s productions during the acquisition of synthetic com-
pounds, coming to different conclusions on both the forms produced as well as the
source of children’s errors. To tease apart these differences, we presented the results
of two studies. In the production study, we replicated the forms reported by Clark
et al. Namely, children produced drive-truck and driver-truck forms before produc-
ing target truck-driver synthetic compound forms, but never produced truck-drive
forms. Our results failed, however, to produce –ing forms in the numbers found in
Nagpal and Nicoladis’s study, suggesting that the differing results arose form dif-
ferences in methodologies. In the repetition study, we showed that, contra Nagpal
and Nicoladis’s claim, –ing forms are likely not interfering in the acquisition of
synthetic compound forms. Instead, children are likely better at less morphologi-
cally complex forms, such as running-man vs. truck-driver. While the children do
generally well in the repetition study, when they do make errors, they are not of the
truck-drive type.

We examined a number of attested structures for synthetic compounds against
children’s errors to determine how well they could predict the children’s forms
(drive-truck, driver-truck, but not truck-drive), as well as the lack of *truck-drive
verbs in English and sisterhood relationship between the verb and internal argu-
ment. Finding that the previous proposals did not provide adequate coverage of
these, we presented a new structure for synthetic compounds. Our structure reflects
not only children’s production errors, but also why acquisition proceeds quickly af-
ter –er is acquired; while children understand compounding early, the syntax and



semantics of –er must be acquired before the internal argument of synthetic com-
pounds can move, leading to the target truck-driver form. This suggests that it is
not sentential word order nor interference from other structures that is delaying ac-
quisition. Rather, the late acquisition of synthetic compounds is due solely to the
late acquisition of the morpheme –er.
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