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ABSTRACT

ACQUISITION OF ENGLISH VERB TRANSITIVITY

BY NATIVE SPEAKERS OF JAPANESE

Tomonori Nagano

Supervisor: Martin Chodorow, Ph.D.

This study is concerned with the acquisition of English verb transitivity by na-

tive speakers of Japanese. Both a verb’s semantic class (Levin, 1993; Pinker, 1989)

and its frequency (Ambridge et al., 2008) have been proposed to influence the ac-

quisition of verbs in L1. For example, verbs whose meaning entails change-of-

location or change-of-state (e.g., move, roll, bounce, melt) typically participate in

the causative alternation in English. In addition, among those verbs, it is pre-

dicted that high-frequency verbs such as break and move are acquired earlier than

low-frequency ones such as shatter and slide. In SLA, a learnability problem is ex-

pected when the usage in L1 constitutes a superset of the usage in L2 (Inagaki,

2001; Montrul, 2001). Such asymmetric relationships exist between English and

Japanese when there are idiosyncratic exceptions in a verb semantic class in one

language but not the other. For example, inherently-directed motion verbs (e.g.,

descend, oriru/orosu “descend INTRANSITIVE/TRANSITIVE”) and verbs of disappearance

(e.g., disappear, kieru/kesu “disappear INTRANSITIVE/TRANSITIVE”) are prohibited in the

causative alternation in English, but not in Japanese. Thus, a learnability problem

in the causative alternation is expected for Japanese ESL leaners. Twenty-six native

English speakers and 35 Japanese ESL learners participated in this computer-based

experiment. The data, analyzed with mixed-design ANOVA and mixed-effect lin-

ear models, show main and interaction effects of the verb’s semantic class and the



verb’s (log) frequency. Post-hoc analyses indicate that the effect of the verb’s se-

mantic class was primarily due to the idiosyncratic exceptional semantic classes,

as predicted by the asymmetric relationship in SLA. A strong effect of frequency

was found for the acquisition of the idiosyncratic exceptional semantic classes, in-

dicating that frequency plays a critical role in acquiring (unlearning) grammatical

constructions that exist in L1 but not in L2.
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CHAPTER 1

INTRODUCTION

This study concerns the acquisition of the transitivity of English verbs by native

speakers of Japanese. Transitivity is a layman’s term for a combination of gram-

matical phenomena that are interconnected with various grammatical construc-

tions, many of which are known to be challenging to L2 English learners. Despite

its importance, only a limited number of systematic studies have been conducted

to explore the nature of the acquisition of L2 transitivity. This study is intended to

bridge this gap.

The first focus of this paper is on the nature of the transitivity alternation, one

of the valence shifting phenomena known as argument structure alternation (Levin &

Rappaport Hovav, 2005; Grimshaw, 1990; Pinker, 1989; Hale & Keyser, 1993, 2002;

Allen, 2009), in English and Japanese. Morphological marking for transitivity is

arbitrary in the two languages but in different manners; English lacks causative

morphological markers (labile) whereas Japanese employs both causative and an-

ticausative morphemes (equipollent) (Nedjalkov, 1969; Haspelmath, 1993). Seman-

tically, transitivity in both languages is constrained by the same broad semantic

principles (Ambridge, Pine, Rowland, & Young, 2008; Gropen, Pinker, Hollander,

1



Goldberg, & Wilson, 1989; Gropen, Pinker, Hollander, & Goldberg, 1991; Joo, 2003;

Pinker, 1989; Bley-Vroman & Yoshinaga, 1992), but English obeys much finer se-

mantic restrictions than Japanese does (Jacobsen, 1992). The similarities and dif-

ferences in how transitivity is encoded in the grammars of English and Japanese

lead us to a natural question about the consequences of these properties for the

acquisition of transitivity, a second focus of this study.

Relatively little research on transitivity has been conducted in Second Lan-

guage Acquisition (SLA)1 since problems of non-native-like transitivity in the learner’s

interlanguage grammar are not easily detectable. However, the acquisition of L2

transitivity is a crucial component of SLA because incomplete acquisition of tran-

sitivity is related to other problems, such as preposition errors in ESL. In this

study, under the assumption of the Full-Transfer Full-Access Hypothesis (Schwartz

& Sprouse, 1996) and the usage-based interpretation of the Subset Principle (Wexler

& Manzini, 1987; White, 1987, 1991; Kapur, Lust, Harbert, & Martohardjono, 1993),

the transitivity properties of certain semantic verb classes are predicted to pose

learnability problems for native speakers of Japanese learning English.

The last focus of this study is the effect of frequency in the learners’ input

(Ambridge et al., 2008; Baayen, Kuperman, & Bertram, 2009; Braine, Brody, Fisch,

Weisberger, & Blum, 1990; Brooks, Tomasello, Dodson, & Lewis, 1999; Bybee &

Hopper, 2001; Bybee, 2006; R. Ellis, 2002; Forster & Chambers, 1973; Yang, 2007,

2008). It is obvious and intuitive that the amount of exposure to the target language

has certain consequences on the proficiency of L2 learners. Some recent theories

propose a view that (second) language acquisition is largely driven by input and

1Except for Juffs (1996), Montrul (2001a, 2001c), and de Souza et al. (de Souza, Fernández, &
Guimaraes, 2012).
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deny the role of grammatical structure in language acquisition. A strong input-

driven language acquisition theory such as Brooks and Tomasello (1999a) predicts

that learners’ behavior will become consistent with high-frequency verbs whereas

it will exhibit a lot of variability and diverge with low-frequency verbs. I will

argue that this usage-based view is problematic because linguistic distributions are

generally Zipfian, that is, low-frequency tokens account for a significant portion

of the learner’s input (Zipf, 1935, 1949; Yang, 2010). On the other hand, a view

denying the effect of frequency is also questioned since frequency appears to have

a domain-general effect in a wide range of cognitive processes (Anderson, 1993;

Newell & Rosenbloom, 1980).

In this study, I propose an eclectic theory of SLA. L2 learners are constrained

by crosslinguistically invariant semantic conceptual constraints, which are analo-

gous to Pinker’s broad-range rules (Pinker, 1989). The challenge for L2 learners

is learning (or unlearning) narrow-range rules, which I consider to be language-

specific irregularities of the broad-range rules. This distinction is experimentally

testable since effects of frequency should be mostly observed in the (un)learning

of narrow-range constraints, but not in the language-general universal rules.
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CHAPTER 2

VERB TRANSITIVITY IN ENGLISH AND JAPANESE

2.1 INTRODUCTION

In this section, transitivity is discussed in terms of its three major factors: unac-

cusativity, causativity, and the null-object construction. Unaccusativity is an impor-

tant factor of transitivity, which defines the two types of intransitive verb (Perlmutter,

1978; Jacobsen, 1992; Tsujimura, 1989, 1994). Causativity is another main feature

that determines the transitivity of a verb and shows correlations with the pred-

icate’s semantics (Dowty, 1991; Levin, 1993; Levin & Rappaport Hovav, 1995;

Pinker, 1989). There appears to be some correlation between unaccusativity and

causativity in English. Finally, the null-object feature (Pustejovsky, 1991; Zushi,

2003) is another important factor of transitivity, especially in a null-object language

like Japanese.

From the constructional perspective, transitivity can be divided into five struc-

tural frames. The first three frames ((1) - (3)) are referred to as the causative alter-

nation in the literature (Levin, 1993; Rappaport Hovav & Levin, 1998; Haspelmath,

1993; Bowerman & Croft, 2008), and considerable research has been conducted on
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this phenomenon in the study of unaccusativity. The last two constructions ((4)

and (5)) exhibit a phenomenon known as the object-drop alternation. This alter-

nation draws lesser attention in English but is crucial when we consider cross-

linguistic influence from Japanese, which is known for its null-subject and null-

object properties.

(1) Pure (unergative) Intransitive Frame

a. Susan slept.

b. The baby cried.

(2) Unaccusative Intransitive Frame

a. The ball bounced.

b. The window broke.

(3) Causative Transitive Frame

a. Michael bounced the ball.

b. Jack broke the window.

(4) Object-drop Intransitive Frame

a. We already ate.

b. The children are playing.

(5) Pure (non-causative) Transitive Frame

a. The boxer hit the pads.

b. The customer touched the screen.

These transitive constructions exhibit interesting contrasts between English

and Japanese. The goal of this section is to delineate the cross-linguistic contrasts

in the transitive constructions between the two languages.
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2.2 UNACCUSATIVITY

2.2.1 Unaccusative Hypothesis: two types of intransitive verbs

In the Unaccusative Hypothesis, Perlmutter (1978) argues that intransitive verbs can

be divided into two sub-classes: unergative and unaccusative based on his observa-

tions about semantic natural classes. Verbs whose meaning involves willed or vo-

litional acts (e.g., work, play, speak), manner-of-speaking verbs (e.g., whisper, shout,

mumble), sounds made by animals (e.g., bark, neigh, whinny), and involuntary bod-

ily actions (e.g., cough, sneeze etc.) are typically unergative verbs, which always

appear in the (pure) intransitive frame. In contrast, verbs with a theme or patient

subject (e.g., burn, fall, drop, sink, float, slide), verbs of existing and happening (e.g.,

exist, happen, transpire, occur), non-voluntary emission of stimuli that impinge on

the senses (e.g., whine, sparkle, glitter, glisten), and aspectual and durative verbs

(e.g., begin, start, stop, cease, last, remain, stay) tend to appear as unaccusative.

The Unaccusative Hypothesis is also based on evidence from Italian and other

Romance and Germanic languages. In these languages, the unergative verb in the

intransitive frame systematically selects the auxiliary verb have (e.g., avere in Italian

and hebben in Dutch) while the unaccusative verb selects the auxiliary be (e.g., essere

in Italian and zijn in Dutch) as shown in (6).

(6) Auxiliary verb selection in Italian

a. Giovanni ha telefonato.

“John telephoned” (have)

b. Giovanni é arrivato.

“John arrived” (be)
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The Unaccusative Hypothesis was further developed in the Government and

Binding framework by Burzio (Burzio, 1986) who claimed that verbs that lack an

external subject fail to assign accusative Case in Italian and English. Various syn-

tactic evidence such as ne-cliticization in Italian (Rosen, 1984) corroborate his pro-

posal that the sole argument of the unaccusative verb is base-generated at the ar-

gument position of the verb and moves to the VP external position via movement.

In other words, a verb that does not assign an external theta-role to its subject can-

not assign structural accusative Case (Burzio’s generalization) and the movement is

triggered to satisfy the Case requirement. The syntactic configurations of the two

types of intransitive verb are schematically represented as below:

(7) unergative verbs: AGENT argument is generated at the subject position

a. John telephoned.

[ John [VP telephoned ]]

(8) unaccusative verb: the THEME or PATIENT argument is base-generated in

object position and will be raised to the subject position at the Surface Struc-

ture.

a. John arrived.

[ e [VP arrived John ]]

Burzio’s proposal is motivated by the fact that the clitic ne can only attach to

the object of a transitive sentence or the subject of an unaccusative intransitive

sentence, but not to the subject of an unergative sentence.

(9) Gianni
Gianni

ne
of-them

trascorrerá
spend

tre
three

a
in

Milano.
Milano

Gianni will spend three of them in Milan.
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(10) *Ne
of-them

telefoneranno
telephone

tre
three

domani.
tomorrow.

Three of them will telephone tomorrow

(11) Ne
of-them

arriveranno
arrive

molti.
many

Many of them will arrive

In sum, the Unaccusativity Hypothesis proposes two different types of intran-

sitive verbs; one is a pure intransitive verb with an agentive subject (unergative

intransitive) and the other is a derived intransitive verb whose subject has a mean-

ing of patient or theme (unaccusative intransitive).

2.2.2 Problems with the Unaccusative Hypothesis

There are two major problems with the Unaccusative Hypothesis. The first prob-

lem is crosslinguistic generalizability. Many diagnostics for unaccusativity, such

as ne-cliticization, are applicable only to a subset of languages (sometimes only

to one language) and there is no unaccusative diagnostic that can be employed

in all languages. In addition, while language-specific unaccusative tests behave

consistently with prototypical unaccusative / unergative verbs (such as break and

laugh), they often exhibit different results with non-prototpyical verbs. For exam-

ple, Rosen (1984) argues that, in Italian and Dutch, snore is classified as unergative

while blush is unaccusative in spite of their semantic similarity. Similarly, sneeze, a

bona fide unergative verb in many languages, is classified as unaccusative in East-

ern Pomo. Kishimoto (Kishimoto, 1996) argues that die is unergative in Choctaw,

but unaccusative in Italian and Japanese, whereas sleep is unergative in Italian, but

unaccusative in Japanese. Of particular concern to this study, none of the pro-

posed unaccusative diagnostics serves as a common diagnostic for unaccusativity
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in both English and Japanese (see (12) and (13)). In other words, the validity of

unaccusative tests is hardly cross-linguistically testable.

(12) Unaccusativity diagnostics in English (Levin & Rappaport Hovav, 1995;

Kuno & Takami, 2004)

a. Causative alternation (see below)

b. There construction

i. There has just appeared another book by Chomsky. (unacc)

ii. *There sang a tall middle-aged woman on the stage. (unerg)

c. One’s way construction

i. Mary danced her way through the park. (unerg)

ii. *The window opened its way into the room. (unacc)

d. Cognate object construction

i. Mary laughed a sad laugh at the meeting. (unerg)

ii. *The apples fell a smooth fall. (unacc)

e. Pseudo-passive (prepositional passive) construction

i. That bed was slept in by Napoleon. (unerg)

ii. *The sea was sunk into by a yacht. (unacc)

f. Resultative construction (Simpson, 1983)

i. John hammered the metal flat. (unacc)

ii. *I danced tired. (unerg)

(13) Unaccusativity diagnostics in Japanese

a. Numeral Quantifier (Miyagawa, 1989)

i. Gakusei-ga
student-NOM

ofisu-ni
office-LOCATION

futari
two-people

kita.
come-PAST

(unacc)
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Two students came to the office.

ii. *Kodomo-ga
children-NOM

geragera-to
uproariously

futari
two-people

waratta.
laugh-PAST

(unerg)

Two children laughed uproariously.

b. Resultative construction (Tsujimura, 1991)

i. John-ga
John-NOM

kuruma-o
car-ACC

akaku
red

nutta.
paint-PAST

(unacc; resultative)

John painted his car red.

ii. John-ga
John-NOM

kanashiku
sadly

waratta.
laugh-PAST

(unerg; progressive)

John laughed sadly.

c. te-iru construction (McClure, 1990)

i. Taro-ga
Taro-NOM

eigo-o
English-ACC

benkyo-shite-iru
study-TEIRU

(unerg; progressive)

Taro is studying English.

ii. Taro-ga
Taro-NOM

america-jin-to
American-WITH

kekkon-shite-iru
marry-TEIRU

(unacc; resultative)

Taro is married with an American.

d. te-aru construction (Tsujimura, 1991)

i. Kabin-ga
Vase-NOM

kowarete-aru.
break-TE-ARU

(unacc)

Vase was broken.

ii. *Uchi-ni
Home-LOCATION

tsuite-aru.
arrive-TEARU

(unerg)

I arrived at home.

e. Deverbal nominal -kake (Kishimoto, 1996)

i. Shini-kake-no
die-KAKE-NOMINALIZATION

otoko
man

(unacc)

a man (who is) about to die
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ii. *Sakebi-kake-no
cry-KAKE-NOMINALIZATION

otoko
man

(unerg)

a man (who is) about to cry

The second problem with the Unaccusativity Hypothesis is the gradability of

native speakers’ grammaticality judgments on unaccusative tests. Sorace (2000a,

2000b) shows that native speakers’ judgments on auxiliary selection in Italian ex-

hibit a gradience of acceptability rather than a dichotomous clear-cut judgment.

Auxiliary selection is considered one of the most robust tests for verb unaccusativ-

ity in languages like Italian, Dutch, and German. In these languages, change-of-

state verbs (e.g., come, arrive, and leave), the most prototypical unaccusative verbs,

consistently select the auxiliary verb be and verbs of non-motional controlled pro-

cess (e.g., work, play, talk etc.), the most prototypical unergative verbs, systemati-

cally select have. However, native speakers’ judgments of verbs from other seman-

tic groups such as manner-of-motion verbs (e.g., run, walk) and existence of state

verbs (e.g., exist, sit, lie), display variability within each language. Sorace argues

that the auxiliary selection is determined based on the verb’s aspectual and seman-

tic types, which are also influenced by secondary features such as affectedness of

the argument and homogeneity of events in the predicate. If Sorace is correct that

auxiliary selection is a gradient feature, then the auxiliary selection test loses its

power as a diagnostic of unaccusativity.

2.2.3 Unaccusativity in Japanese

In spite of on-going controversy about the exact nature of unaccusativity, it is

an empirical fact that intransitive sentences can have either an agentive or a pa-

tient/theme subject. A similar distinction in intransitive verbs was reported in
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Japanese by the Japanese linguist Haruniwa Motoori in his book Kotoba no Kayoiji

“The pathways of words” (Motoori, 1823), which predates the Unaccusative Hy-

pothesis by 150 years. The dichotomy is based on an intuitive interpretation of

verbs - verbs signifying events caused by an agent’s intentional action are called

mizukara (by oneself) and those signifying spontaneous events are labeled as onozukara

(naturally).

(14) Mizukara verbs

fusu “lie down”, okiru “get up”, suwaru “sit”, yoru “approach”, hashiru “run”

, susumu “advance”, wataru “cross”

(15) Onozukara verbs

kareru “wither”, nureru “become wet”, tokeru “meltintra”, yabureru “tearintra”

As Jacobsen (1992: 92) notes, Haruniwa’s classification of verbs is based purely

on the existence or absence of intentional meaning in verbs. Thus, Haruniwa’s verb

classification system was proposed from a purely semantic perspective. However,

the classification of verbs based on onozukara and mizukara and the classification

based on various unaccusativity diagnostics (13) clearly overlap. In other words,

the verb classification obtained from unaccusative diagnostics in Japanese clearly

shows the same semantic continuum that Haruniwa observed; unaccusative verbs

tend to be interpreted as spontaneous events and, on the other end of the contin-

uum, unergative verbs have interpretations of intentional events. To take Kishi-

moto (1996) as an example, a classification of Japanese verbs using the deverbal

nominalization morpheme -kake “almost, do halfway” shows the following classi-

fication of verbs.

(16) Unaccusative/Unergative verbs (from Kishimoto (1996))
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a. unaccusative

shinu “die”, oboreru “drawn” umareru “be born”, nemuru “sleep”, chissoku-

suru “choke”, furueru “shiver”, kuruu “go crazy”, mahi-suru “be para-

lyzed”, komu “be crowded”, moeru “burnintra”, yowaru “become weak”,

katamuku “tiltintra”, naku “cry”, korobu “tumble”, kumoru “become clouded”,

naoru “become healed”

b. unergative

sakebu “scream”, hashiru “run”, odoru “dance”, okiru “wake up”, noboru

“climb”, asobu “play”, ugoku “move”, nigeru “escape”, hataraku “work”,

hanasu “speak”, hoeru “bark”, tatakau “fight”, tobikomu “jump in”, tatsu

“stand up”, dekakeru “go out”

Kishimoto concludes that -kake, which involves the speaker’s intention to com-

plete the event, serves as the unaccusative diagnostic because the unaccusative di-

chotomy in Japanese can be characterized in terms of an agent’s “volition” (Kishimoto,

1996). Thus, there appears to be a classification of intransitive verbs, akin to the

one proposed in the Unaccusative Hypothesis for Italian and English, in Japanese.

However, it should be noted that the syntactic diagnostics for the classification

vary between the two languages and the exact nature of the key semantic element

is still debated.

The gradience of the unaccusative dichotomy, especially in terms of semantic

interpretation, as Sorace argues for Romance/Germanic languages, also exists in

Japanese. Researchers have attempted to delineate the unaccusative dichotomy

with a single semantic primitive. One such proposal was made by Kishimoto

(1996), who argues that “volition” is the key semantic primitive for the unac-

cusative dichotomy. Another example is Tsujimura (Tsujimura, 1991, 2002a), who
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proposes that unaccusativity is primarily determined by a verb’s aspectual prop-

erties; that is, telic (delimited) verbs are classified as unaccusative whereas atelic

verbs are unergative. Her proposal is based on aspectual theories of lexical seman-

tics such as Dowty (1979) and Van-Valin (1990). There appears to be no conclusive

evidence that decides among the proposals since judgments of semantic interpre-

tation are often unclear. For example, verbs with a strong intentional interpreta-

tion (e.g., work, dance, swim) can be judged as more prototypically unergative than

other less intentional verbs (such as laugh, cry, speak) in Japanese. I will revisit this

problem in the following section.

In sum, there is a general pattern in which intransitive verbs in Japanese split

into two different classes, akin to the classification of unaccusative/unergative

verbs. However, the classification appears not to be dichotomous due to the gra-

dience of native speakers’ judgments. In the next section, I will discuss the unac-

cusative/unergative classification from the perspective of the alternation of verbs’

transitivity. In discussing the patterns of transitivity alternation of verbs in En-

glish and Japanese, I will consider once again the problems with the classification

of intransitive verbs.

2.3 CAUSATIVE ALTERNATION

2.3.1 Causative alternation in English

As discussed in the previous section, auxiliary-verb selection, the most straight-

forward unaccusative test in many Romance languages, is not available in English

and Japanese since no corresponding auxiliary verb selection appears with intran-
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sitive verbs in these two languages. Thus, many language specific unaccusative di-

agnostics have been proposed for English and Japanese. Causativity is frequently

mentioned along with unaccusativity since unaccusativity exhibits some correla-

tion with the causative alternation in English (Levin & Rappaport Hovav, 1995).

As shown below, many unaccusative verbs participate in the causative alternation

whereas few unergative verbs are allowed to alternate.

(17) a. The egg boiled. (unaccusative)

b. Bobbie boiled the egg.

(18) a. The ball bounced. (unaccusative)

b. Tiny bounced the ball.

(19) a. The baby cried. (unergative)

b. *The thunder cried the baby.

(20) Verbs that participate in the causative alternation (Pinker, 2007)

bounce, dangle, drift, drop, float, glide, hang, lean, move, perch, rest, revolve, rock,

roll, rotate, sit, skid, slide, spin, stand, swing, turn, twist, whirl, wind, age, bend,

blur, break, burn, char, chill, collapse, condense, contract, corrode, crack, crash,

crease, crinkle, crumble, crush, decrease, deflate, defrost, degrade, diminish, dis-

solve, distend, divide, double, drain, enlarge, expand, explode, fade, fill, flood, fold,

fracture, fray, freeze, fuse, grow, halt, heal, heat, ignite, improve, increase, inflate,

light, melt, multi- ply, pop, reproduce, rip, rumble, rupture, scorch, shatter, shrink,

shrivel, single, sink, smash, swap, soak, splay, splinter, split, sprout, steep, stretch,

tear, thaw, tilt, topple, warp, wrinkle

Similar to the research on unaccusativity, a major focus of research on the

causative alternation is determining exactly what semantic properties can license a
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verb to be in the causative alternation class. This line of research is based on Levin

(1993) who argues that verbs that participate in one syntactic alternation share the

same semantic property. In other words, the verbs that undergo the same syntactic

alternation share the same semantic properties, possibly some sort of semantic ba-

sic elements in language. For example, verbs participating in the locative alternation

(e.g., load, spray) share two semantic properties, namely “the force of the agent who

puts the substance against the surface of the other” and “the (complete) change of

state of the patient”. In contrast, verbs that are near synonyms of the alternating

verbs, but fail to participate in the locative alternation (e.g., pour, fill) do not have

those two semantic properties in their lexical conceptual structure (examples from

Pinker (2007)).

(21) a. Hal is loading hay into the wagon.

b. Hal loaded the wagon with hay.

(22) a. Jared sprayed water on the roses.

b. Jared sprayed the roses with water.

(23) a. Amy poured water into the glass.

b. *Amy poured the glass with water. (no change of state component)

(24) a. *Bobby filled water into the glass. (no agentive force component)

b. Bobby filled the glass with water.

Similarly, the verbs that participate in the dative alternation (e.g., Give a muffin

to a moose. / Give a moose a muffin.) share the properties of “change of posses-

sion”, “instantaneous force,” and “benefactive results” (Gropen et al., 1991). Verbs

whose meanings are similar to the alternating verbs, but do not have the necessary

features (e.g., carry, lift, push) fail to participate in the dative alternation.
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For the causative alternation, “change-of-state verbs” and “change-of-position

verbs” are the two major semantic classes that participate in the causative alter-

nation in English (Pinker, 1989). However, it is subject to debate exactly what se-

mantic element in those two verb semantic classes are semantically crucial element

for the causative alternation. The difficulty arises from the fact that certain subsets

of change-of-state and change-of-position verbs are expected to be causative, but

do not participate in the causative alternation. One such class is verbs of appear-

ance and disappearance (see (25)). The verbs of appearance and disappearance are

semantically members of the change-of-state verbs and, like other change-of-state

verbs, they pass the telicity test (i.e., compatible with the durational adverbial such

as in one hour; see (26)) and fail the activity test (φ-ing does not entail φ-ed; see (27)).

(25) Verbs of appearance/disappearance (“Verbs of appearance, disappearance,

and occurrence”, “Destroy verbs”, and “Verb of killing” (Levin, 1993, p. 30))

annihilate, appear, arise, assassinate, awake, blitz, butcher, come, dawn, decimate,

demolish, destroy, devastate, die, disappear, dispatch, eliminate, emanate, emerge,

ensue, erupt, eventuate, evolve, execute, expire, exterminate, extirpate, flow, gush,

happen, immolate, issue, kill, lapse, liquidate, massacre, materialize, murder, oblit-

erate, occur, perish, plop, ravage, raze, recur, result, rise, ruin, slaughter, slay,

steal, stem, stream, supervene, surge, transpire, vanish, waste, wax, wreck

(26) The results of the exam will appear on the screen in an hour.

(27) The sign is appearing now. ¬ → The sign appeared.

However, this subclass of the change-of-state verb class systematically does

not participate in the causative alternation in English.

(28) a. A dove disappeared.
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b. *The magician disappeared a dove.

(29) a. The patient died.

b. *The doctor died the patient.

Similarly, inherently-directed motion verbs such as go, come, arrive, and descend

(see (30)) show a contrast with the manner-of-motion verb. Both the inherently-

directed motion verbs and the manner-of-motion verbs denote an event of the

change of position, but unlike the manner-of-motion verbs that lexically include

the MANNER component, inherently-directed motion verbs have the semantic com-

ponent PATH in their lexical meaning (Talmy, 2000; Stringer, 2007). The existence of

the change-of-position appears to be the key element for the causative alternation

since, as (31) and (32) show, motion verbs without lexically encoded change-of-

location do not participate in the causative alternation (also see (33).

(30) Inherently-directed motion verbs (“Verbs of falling” (Ambridge et al., 2008);

“Verbs of inherently-directed motion” (Levin, 1993, p. 263))

advance, arrive, ascend, climb, come, cross, depart, descend, enter, escape, exit, fall,

flee, go, leave, meek, plunge, recede, return, rise, tumble

(31) a. The solders marched.

b. The general marched the solders.

(32) a. Stacy danced.

b. *The coach danced Stacy.

(33) Waltz verbs (= non-change-of-location motion verbs; Levin (1993))

dance, jig, pirouette, shuffle, clog, bop, tango, quickstep, samba, waltz, tapdance,

boogie, polka, jitterbug, rumba, square, dance, cancan, conga, foxtrot, jive
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However, inherently-directed motion verbs that clearly entails change-of-location

systematically fail to participate in the causative alternation in English.

(34) a. My son came home today.

b. *Terry came my son home today.

(35) a. The ball bounced.

b. Terry bounced the ball.

Various analyses have been proposed for the causative alternation in English,

but to my knowledge, no explanation has been given for why these two sub-classes

do not undergo the causative alternation.

Chierchia (1989), for example, analyzes the causative alternation from the per-

spective of valency and proposes that unaccusatives are originally transitive verbs

with “unstable valency”. In other words, the causative alternation takes place as a

result of the missing valence (i.e., agentive argument) that must be present in the

lexical form of unaccusative verbs. This hypothesis leads to a prediction that all un-

accusative verbs should have a base transitive form. In fact, Chierchia shows that

the unaccusative verb deteriorate can be used transitively (e.g., Over the years the roof

deteriorated./The pine needles were deteriorating the roof.). One problem with the va-

lency account is that some unaccusative verbs lack a transitive base form (e.g., come

in English), which Chierchia considers as an idiosyncratic exception (i.e., “frozen”

unaccusative). Another problem is that the valency account does not explain why

there is a tendency for verbs with stable valence and unstable valence to share

similar semantic properties. As discussed above, verbs of disappearance such as

die, disappear, and vanish are systematically frozen unaccusatives in English. The

same phenomenon is observed with inherently-directed motion verbs. The unsta-
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ble valency account falls short of characterizing systematic semantic patterns that

are found in the distinction of unstable/frozen unaccusative verbs.

Dowty (1979) and Van-Valin (1990) show that lexicalized telicity is highly cor-

related with a verb’s causativity. Dowty (1979) classified English predicates into

four different aspectual classes using various diagnostics related to temporal and

aspectual characteristics of the predicate. The diagnostics employed in Dowty

(1979) are largely classified into five types; (i) stative test (e.g., (in)compatibility

with the progressive form such as *I’m φ-ing it.), (ii) durational test (e.g., φ for an

hour/spend an hour φ-ing), (iii) telicity test (e.g., φ in an hour/it takes an hour to φ),

(iv) test for incremental theme (e.g., φ-ing entails has φ-ed; complement of finish;

ambiguity with almost; φ-ed in an hour entails was φ-ing), and (v) tests broadly as-

sociated with volition (e.g., compatibility with studiously, attentively, carefully etc.).

Vendler (1967) and Dowty (1979)’s aspectual classes below are based on the first

three diagnostics.

Table 2.1: Dowty (1979)’s aspectual classification
TYPE EXAMPLE TELICITY EVENTIVE DURATIONAL LEXICAL SEMANTIC REPRESENTATION

ACTIVITY run, sweep atelic eventive durational [x ACT]
STATIVE know, think atelic stative durational <STATE>
ACCOMPLISHMENT destroy, kill telic eventive [[x ACT] CAUSE [y BECOME <STATE>]]
ACHIEVEMENT disappear, notice telic eventive [y BECOME <STATE>]

As illustrated above, only accomplishments are dyadic (two-argument) verbs,

which can potentially appear in both the causative and inchoative forms. The mon-

odaic achievement verb does not lexically encode the agentive argument and, as a

result, the majority of achievement verbs such as recognize, spot, find, reach, and die

do not participate in the causative alternation. Vendler-Dowty’s verb classification

nicely captures some major characteristics of causative verbs because telic verbs

are almost always change-of-state verbs and it is logically impossible for instanta-
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neous verbs to appear in the inchoative construction (i.e., a construction indicat-

ing no psychologically identifiable beginning point for an instantaneous action).

Manner-of-motion verbs are activity verbs, but certain activity verbs are known

to behave as accomplishments with a direct object (e.g., draw a circle, push a cart

etc.). An interesting fact about the manner-of-motion verbs in the causative con-

struction is that manner-of-motion verbs requires a path prepositional phrase in

the transitive use as shown in (36).

(36) Manner-of-motion verbs in the causative construction (examples from Levin

& Rappaport Hovav (1995:111))

a. The solders marched to the camp.

b. The general marched the solders ??(to the camp).

a. The horse jumped.

b. The rider jumped the horse ?(over the fence).

a. The mouse ran.

b. We ran the mouse *(through the maze).

However, the telicity account essentially suffers from the same problem as the

valency account in explaining the two exceptional classes: verbs of disappearance

and inherently-directed motion verbs. Verbs that do not appear in the causative

alternation are considered to belong to the category ACHIEVEMENT, which is con-

trasted with ACCOMPLISHMENT in its lack of cumulative progress toward the change

of state. Many achievement verbs such as recognize, spot, find, and notice describe

instantaneous events and do not participate in the causative alternation, but the

distinction between cumulative progress and instantaneous action is not clear-cut

for many verbs of disappearance and inherently-directed motion verbs. So, it is a
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circular argument to claim these verbs are instantaneous verbs because they do not

participate in the causative alternation. In other words, in terms of aspect, there is

no clear distinction between the manner-of-motion/change-of-state verbs and the

inherently-directed motion verbs/verbs of disappearance (e.g., break vs. disappear

and march vs. go).

Another proposal has been made by Levin & Rappaport-Hovav (1995), who

have carried out an extensive review of verbs of emission (e.g., burble, flash, reek,

bubble etc.) and argue that a volitional externally-caused event is the semantic fea-

ture that determines a verb’s participation in the causative alternation. Their anal-

ysis is based on the fact that the eventuality of most emission verbs is internally

caused and the emission verbs do not appear in the causative alternation.

(37) Verbs of emission (Levin & Rappaport Hovav, 1995)

a. The jewels glittered/sparkled.

b. *The queen glittered/sparkled the jewels.

(38) a. The stream burbled/roared.

b. *The rocks burbled/roared the stream.

(39) a. The stew bubbled.

b. *The cook bubbled the stew.

The external cause must be an agent, instrument, natural force, or circum-

stance that directly or metaphorically implies the volitional intervention of an

agent in bringing about the event. Thus, many verbs that do not participate in

the causative alternation occur with an interpretation that an event takes place

spontaneously.
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However, this account incorrectly predicts that verbs of disappearance and

inherently-directed motion verbs may alternate in the causative construction, since

verbs in those two classes can bear the interpretation of volitional externally-caused

event. Unergative verbs such as cry, work, and laugh are conceptually incompati-

ble with externally-caused events since they arise due to spontaneous will or in-

ternal volition. However, verbs of disappearance and inherently-directed motion

verbs are considerably more natural with an externally-caused interpretation than

unergative verbs as in (40)-(43). The account based on externally-caused events

does not provide sufficient explanation for the fact that (40a)-(43a) are grammati-

cal whereas (40b)-(43b) are not.

(40) a. The accountant made the problem in my tax return disappear.

b. *The accountant disappeared the problem in my tax return.

(41) a. A downdraft made the aircraft descend.

b. *A downdraft descended the aircraft.

(42) a. The lion made the girl cry.

b. *The lion cried the girl.

(43) a. The teacher made the student go.

b. *The teacher went the student.

In sum, attempts to pin down a single semantic feature responsible for the

causative alternation fail to provide sufficient accounts of why verbs of disappear-

ance and inherently-directed motion verbs are not allowed in the causative alter-

nation in spite of their semantic proximity to prototypical causative verbs.

23



2.3.2 Comparison between the causative alternations in English and Japanese

A challenge in investigating the L2 acquisition of causativity is that each language

employs different means to indicate different levels of causativity. In this section,

I will discuss causativity in Japanese from a structural view, ranging from the

productive peripheral causative to the unpredictable lexical causative (Shibatani,

1976), and from a semantic view, such as direct causative, indirect causative, and

sociative/associative causative. First, let me discuss the structural classification of

causative in English (see (44)-(46)) to make compariosns.

(44) Peripheral/Syntactic causative

a. Julio made Jenny call the restaurant.

b. Julio let the conversation flow.

c. Julio got his brother to do the errands.

(45) adjective + derivational morpheme such as -ify, -en, -ize

a. Julio solidified his theory about life.

b. Julio softened the surface of the wood.

c. Second language speakers sometimes fossilize errors in L2.

(46) Lexical causative

a. Julio broke the glass figurine. / The glass figurine broke.

b. Julio wobbled his desk. / Julio’s desk wobbles a lot.

Peripheral causative is also called syntactic causative since it increases valence

by means of an auxiliary causative verb (e.g., make, let, get) in specific syntactic

configurations (i.e., [make/cause/let X VERB]). Crosslinguistically speaking, the syn-

tactic causative is very productive and the majority of verbs can be used in the
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peripheral causative construction. Causative with derivational morpheme such as

-ify, -en, and -ize in English is strictly restricted to the derivation from a noun or

adjective such that [Y IS ADJECTIVE] ↔ [X CAUSE [Y BECOME ADJECTIVE]] by

means of the derivational causative morphemes -ize (e.g., crystalize, agonize, mobi-

lize), -en (e.g., broaden, widen, enlighten), and -ify (e.g., codify, solidify, purify). Finally,

the lexical causative is a lexically-determined shift between transitive and intransi-

tive. Unlike the syntactic causative, the lexical causative is much more constrained

and not all verbs have the lexical causative. According to Haspelmath’s (1993)

typology of lexical causativity, the English lexical causative is almost always mor-

phologically unmarked (i.e., labile) except for a few suppletive pairs such as die/kill,

learn/teach, and eat/feed.

A corresponding classification of causativity exists in Japanese as shown in

(47)-(49).

(47) Syntactic causative with causative morpheme -(s)ase

a. Shouta-ga
Shota-NOM

Yuji-ni
Yuji-DAT

hon-o
book-ACC

yom-ase-ta
read-CAUSE-PAST

Syota made/let/have Yuji read a book.

b. Gichou-wa
chairman-TOP

gikai-o
cabinet-ACC

hirak-ase-ta.
open-CAUSE-PAST

Chairman made/let/have the cabinet open.

c. Shouta-wa
Shota-TOP

otouto-ni
brother-DAT

otsukai-ni
errand-TO

ik-ase-ta
go-CAUSE-PAST

Shota made/let/have his brother go the errand.

(48) Noun/Adjective + -suru (-naru)

a. Shouta-ga
Shota-NOM

gaarufurendo-o
girlfriend-ACC

kanashi-ku
sad-ADVERBIAL

suru.
make

Shota makes his girlfriend sad. (lit. saddened his girlfriend)
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b. Shouta-ga
Shota-NOM

mokuhen-o
piece-of-wood-ACC

yawaraka-ku
soft-ADVERBIAL

suru.
make

Shota softens a piece of wood.

(49) Lexical causative

a. Shouta-ga
Shota-NOM

mado-o
window-ACC

kowashita.
breaktrans

/
/

Mado-ga
window-NOM

kowareta
breakintra

Shota broke the window. / The window broke.

b. Shouta-ga
Shota-NOM

tegami-o
letter-ACC

yaita.
burntrans

/
/

Tegami-ga
letter-NOM

yaketa.
burnintra

Shota burned the letter. / The letter burned.

c. Shouta-ga
Shouta-NOM

tsukue-o
desk-ACC

yurashita.
shaketrans

/
/

Tsukue-ga
desk-NOM

yureta.
shakeintra

Shota shook his desk. / The desk shook.

The causative with a derivational morpheme such as -ify, -en, and ice in Japanese

is almost equivalent to that of English such that an adjective or a noun undergoes

derivation with the causative morpheme -suru to indicate the causative relation

of [Y IS ADJECTIVE]↔ [X CAUSE [Y BEOME ADJECTIVE]]. For example, in (48),

the morphological derivational causative kanashi-ku suru is derived from the adjec-

tive kanashii ’sad’ and the derivation has the following consequence: [girlfriend BE

kanashii]↔ [Shota CAUSE [girlfriend BEOME kanashii]]. The Japanese morpholog-

ical causative appears to be more productive than its English counterpart because

almost all Japanese adjectives and nouns can appear with the causative morpheme

-suru (e.g., tsukue-ni suru “X makes Y to become a desk”, but not *deskify, *deskize,

*desken).

The differences in the causative constructions in English and Japanese are

more evident in the syntactic causative and the lexical causative (Jacobsen, 1992;

Shibatani, 1976, 2004). The primary difference is that the distinction between the
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syntactic causative and the lexical causative is blurred in Japanese due to the ag-

glutinative nature of Japanese morphology. In Japanese, the productive causative

is marked with the causative morpheme -sase or its allomorphe -ase as shown in

(50).

(50) Productive causative

a. i. Shouta-ga
Shota-NOM

hataraku.
work

Shota works.

ii. Masao-ga
Masao-NOM

Shouta-o
Shota-ACC

hatarak-ase-ru.
work-CAUSE

Masao makes Shota work.

b. i. Shouta-ga
Shota-NOM

terebi-o
television-ACC

miru.
watch

Shota watches TV.

ii. Masao-sa
Masao-NOM

Shouta-ni
Shota-DAT

terebi-o
television-ACC

mi-sase-ru.
watch-CAUSE

Masao makes Shota watch TV.

c. i. Kodomo-ga
Children-NOM

aruku.
walk

Children walk.

ii. Masao-ga
Masao-NOM

kodomo-o
children-ACC

aruk-ase-ru.
walk-CAUSE

Masao makes children walk.

The majority of lexical causatives in Japanese are equipollent, meaning that

both transitive and intransitive members of the lexical causative pair are derived

from the same stem. Unlike the unmarked labile causative verb in English, one or

both members of the equipollent causative pair in Japanese are morphologically

marked. Equipollent is a non-directed causative pattern since the morphological
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marking takes place in an inconsistent manner and cannot be classified as either

causative or anticausative. The example below illustrates how the morphological

marker -e- is employed as a causative marker in one pair and as an anticausative

marker in another pair. In other words, -e- can mark either the causative (transi-

tive) member or the inchoative (intransitive) member in Japanese (Jacobsen, 1992).

(51) Lexical causative marker in Japanese

a. i. John-ga
John-NOM

mado-o
window-ACC

ak-e-ta.
opentrans

John opened the window.

ii. Mado-ga
window-NOM

aita.
openintra

The window opened.

b. i. John-ga
John-NOM

tegami-o
letter-ACC

yaita.
burntrans

John burnt the letter.

ii. Tegami-ga
Letter-NOM

yak-e-ta.
burntintra

The letter burnt.

Another characteristic of the Japanese lexical causative is the variability of the

morphological markers. Jacobsen (1992) compiled a small corpus of Japanese lexi-

cal causative pairs and found that 16 different morphological patterns exist among

354 lexical causative pairs in Japanese (see Table 2.2). There is a general tendency

for intransitive causative (anticausative) morphology to contain the phoneme -

r-, a remnant of the productive passive morpheme -rare-, and for the transitive

causative morphology to contain -s-, a remnant of the productive causative mor-

pheme -sase- (Jacobsen, 1992).
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Table 2.2: Distribution of the transitive/intransitive (causative/anti-causative)
morphemes: Investigation of the 354 transitive/intransitive pair verbs listed in
Jacobsen (1992)

INTRA/TRANS COUNT INTRA/TRANS COUNT

-ar-/-e- 71 -/-e- 55
-e-/-as- 45 -/-as- 38
-e-/- 32 -r-/-s- 30
misc 25 -re-/-s- 18
-ar-/- 8 -/-se- 7
-i-/-as- 7 -i-/-os- 6
-e-/-akas- 5 -are-/-e- 3
-or-/-e- 2 -ri-/-s- 2

The morphological affinity makes it difficult to draw a clear line between the

syntactic and lexical causative in Japanese. In fact, it is an ongoing debate how

to classify the non-productive lexical causative and the productive causative in

Japanese (Harley, 2008). Structurally speaking, the syntactic causative is biclausal

and allows an additional projection of the causative head. The unoccupied projec-

tion is considered to be linked to various scopial ambiguity and binding phenom-

ena as listed in (52)-(54).

(52) Manner adverbial ambiguity (Shibatani, 1990)

a. Lexical causative

Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

te-o
hand-ACC

takaku
high

age-te
raise-ing

tometa
stop-PAST

(lexical)

Taro stopped Hanako with a hand raised high.

b. Syntactic causative

Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

te-o
hand-ACC

takaku
high

age-te
raise-ing

tomar-ase-ta
stop-CAUSE-PAST

Taro made Hanako stop with Taro’s/Hanako’s hand raised high.

(53) Antecedent of an anaphora jibun (Shibatani, 1990)
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a. Lexical causative

Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

jibun-no
self-GEN

shashin-o
picture-ACC

miseta
show-PAST

Taroi showed Hanako self’si picture.

b. Syntactic causative

Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

jibun-no
self-GEN

shashin-o
picture-ACC

mi-sase-ta
show-CAUS-PAST

Taroi showed Hanakoj self’si/j picture.

(54) Controller of -te adjunct (Harley, 2008)

a. Taro-wa
Taro-TOP

nure-te
wet-te

Hanako-o
Hanako-ACC

hiy-as-hita
cool-PAST

(lexical transitive)

Taro, getting wet, cooled Hanako.

impossible: Taro cooled Hanako, (Hanako) getting wet

The problem is that some syntactic causative verbs (i.e., marked with -sase-

) exhibit some behaviors as if they were lexicalized verbs. For example, Miya-

gawa (Miyagawa, 1989) and Zenno (Zenno, 1985) show that some of the syntactic

causative verbs with -sase undergo semantic drift (idiomatization), which typically

occurs lexical items.

(55) verb+-sase with idiomatic meanings (examples from Harley (2008))

a. chikara-o
power-ACC

aw-ase
together-CAUS

pull together

b. mimi-o
ear-ACC

sum-ase
clear-CAUS

listen carefully

c. hana-wo
flower-ACC

sak-ase
bloom-CAUS
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engage in heatedly

Shibatani (1976, 2004) defines lexical causativity in terms of the degree of the

agent’s manipulativeness. Shibatani (1976) observes that the lexical causative is

typically correlated with manipulative/direct causation whereas the syntactic causative

is correlated with indirect causation. Indirect causation in the syntactic causative

is structurally determined; that is, the syntactic causative in Japanese is struc-

turally biclausal, as demonstrated with several syntactic tests proposed by Shita-

bani (i.e., adverbial modification, reflexive pronoun, so-suru replacement, and sen-

tence pronominalization). For example, Shibatani points out that the adverbial

modifier in the productive (syntactic) causative is ambiguous – it modifies either

the causing event or caused event.

(56) Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

heya-ni
room-TO

damatte
quietly

ireta/ire-sase-ta
enter-PAST/enter-CAUSE-PAST

Taro quietly made Hanako enter the room. / enter the room quietly.

(57) Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

kyuni
suddenly

tometa/tome-sase-ta
stop-PAST/stop-CAUSE-PAST

Taro suddenly made Hanako stop. / made Hanako stop suddenly.

(58) Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

shizukani
quietly

nak-ase-ta.
cry-CAUSE-PAST

Taro quietly made Hanako cry / made Hanako cry quietly.

(59) Tarou-wa
Taro-TOP

Hanako-o
Hanako-ACC

ishoukenmei
assiduously

hatarak-ase-ta.
work-CAUSE-PAST

Taro assiduously made Hanako work / made Hanako assiduously work.

The problem of the distinction between the lexical and syntactic causatives is

that some syntactic causative verbs (i.e., marked with -sase-) exhibit some behav-

iors as if they were lexicalized verbs. For example, Miyagawa (Miyagawa, 1989)
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and Zenno (Zenno, 1985) show that some of the syntactic causative verbs with -sase

undergo semantic drift (idiomatization), which typically occurs lexical items.

(60) verb+-sase with idiomatic meanings (examples from Harley (2008))

a. chikara-o
power-ACC

aw-ase
together-CAUS

pull together

b. mimi-o
ear-ACC

sum-ase
clear-CAUS

listen carefully

c. hana-wo
flower-ACC

sak-ase
bloom-CAUS

engage in heatedly

Shibatani (2004) argues that the boundary between the lexical and syntactic

causative is not binary, rather a continuum of two prototypical items. Shibatani

proposes a causative continuum such that there are correlations among degree of

grammaticalization, degree of regularity/productivity, and degree of direct causa-

tion. The degree of causation is highest in the lexical causative, which is considered

the most irregular and least grammaticalized.

In sum, the classification of syntactic and lexical causative in Japanese is not

as transparent as that in English. In this study, I adopt Jacobsen’s definition (1992),

who simply assumes that irregularity and non-productivity are the hallmarks of

the lexical causative in Japanese. Thus, all causative pairs marked with any causative

morpheme other than the regular causative morpheme -sase- and its allomorphe -

ase- are unpredictable and thus their causativity should be lexically encoded.
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2.3.3 More on the lexical causative in Japanese

As discussed above, in Haspelmath’s (1993) study on the lexical markedness of

causative verbs in 21 languages (Table 2.3), Japanese is identified as one of the

two languages that have no directed causative markedness. This is so, because the

morphological marking appears in both the transitive and intransitive members

of the transitive pair, unlike other languages in which only one member of the

causative verb is morphologically marked (e.g., Spanish -se appears only with the

intransitive verb). English is the other non-directed causative language since the

causative morpheme is completely absent in lexical causative verbs.

Table 2.3: Typological survey of lexical causativity of 31 verbs in 21 languages
(Haspelmath, 1993) (also see (Nedjalkov, 1969))

Language Total Anticaus Caus Equip. Labile Suppl.
Russian 31 23 0 5 0 3
German 31 14.5 0 4 11.5 1
French 31 20.5 2 0 7.5 1
Hebrew 31 20.5 7.5 2 1 0
Hindi-Urdu 31 7.5 14 7.5 2 0
Turkish 30 9 17.5 2.5 0 1
English 31 2 0 1 25 3
Japanese 31 3.5 5.5 20.5 0.5 1
Anticausative: the causative variant is more basic than the inchoative vari-
ant; Causative: the inchoative variant is more basic than the causative vari-
ant (e.g., English causative morpheme -ize); Equipollent: both are derived
from the same stem (e.g., Japanese atsum-aru “gather (intra)” / atsum-eru
(trans)); Labile: the same verbs is used both in the inchoative and causative
senses (e.g., English break); Suppletive: different verb roots are used (e.g.,
English teach/learn). When there are two synonymous expressions exist,
each of them counted as 0.5.

Japanese causative is considered non-directed since the majority of causative

pairs are morphologically marked in an irregular manner. As Table 2.4 shows,

two-thirds of Japanese causative verbs are marked in both their transitive and in-
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transitive members (equipollent) and only a few verbs follow the causative or an-

ticausative pattern. This is a stark contrast with other languages such as Hebrew

and French, whose lexical causative verbs are predominantly marked in their in-

transitive member. This pattern of lexical causative is also observed in Jacobsen’s

(1992) list of lexical causative verbs.

Table 2.4: Distribution of markedness in Japanese transitive/intransitive pairs (the
354 transitive pairs in Jacobsen (1992))

CAUSATIVE MARKER COUNT

both marked (equipollent) 214
trans marked (causative) 100
intra marked (anti-causative) 40

Some of the Japanese lexical causative verbs are marked only in one member

(i.e., with a causative or anticausative morpheme), but as mentioned above, there

are multiple patterns of causative and anticausative morphemes and, therefore, it

is probably safe to conclude that Japanese lexical causative is non-directed.

An examination of the Jacobsen’s (1992) data about causative verbs reveals

another interesting fact about the Japanese lexical causative. As shown in Table

2.5, a comparison between the lexical causative in Japanese and English reveals

that the majority of Japanese causative pairs lack equivalent English translations;

among 354 causative verbs, only 92 pairs have equivalent causative verbs in En-

glish (e.g., break, burn, open, close etc.); 90 of them are suppletive (e.g., come off/-

pluck off, lurk/conceal, hurt/injure, suffer/torment); 137 have no simple lexical intran-

sitive verb (e.g., come untied/untie, become smashed/smash, become wrinkled/wrinkle,

become known/know), and 35 have no simple transitive verb (e.g., face/cause to face,

approach/let approach, touch/cause to touch, realize/make realize).1

1A complete list of Jacobsen’s 354 verbs along with my own semantic classification can be found
in the Appendix.
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Table 2.5: Distribution of English causative verbs that are equivalent to the 354
Japanese transitive/intransitive pairs in Jacobsen (1992)

CAUSATIVE MARKER COUNT

no simple intransitive 137
causative alternation 92
suppletive 90
no simple transitive 35

The lack of corresponding English causative verbs is discussed from a different

perspective in Jacobsen (1992). For example, there is no lexical item in English that

correspond to the Japanese transitive pair hodokeru (intransitive of hodoku ’untie’).

Thus, English needs to rely on the peripheral causative to express the correspond-

ing meaning in English (e.g., become untied). In general, Jacobsen observes that

a Japanese causative pair almost always exists if there is an equivalent transitive

verb in English. Therefore, Japanese has a richer lexical causative inventory pri-

marily because a wider range of intransitive verbs is lexically represented.

In the previous section, I presented how the lexical causative in English is

constrained by verb semantic class such that only “change-of-state” verbs and

“manner-of-motion” verbs are allowed in the causative alternation. A natural

question that follows is the nature of the relationship between the lexical causative

and verb semantic class in Japanese. The observations made just above suggest

that Japanese may be more loosely constrained by verb semantic class than En-

glish. In order to investigate this possibility, I classified Jacobsen’s lexical causative

verbs and conducted an informal study classifying lexical causative verbs in Japanese

by semantic class2 (see Table 2.6).

2This is an informal study as the classification of verbs based purely on my subjective judgment
and no validation by a third person was conducted. However, the data clearly show patterns that
capture general tendencies.
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Table 2.6: Distribution of verb semantic classes in the 354 Japanese transitive/in-
transitive pairs in Jacobsen (1992)

VERB SEMANTIC CLASS COUNT

change-of-state 126
manner-of-motion 44
stative 40
mental state 37
inherently-directed motion 36
change-of-location 28
verbs of appearing/disappearing 24
transaction 10
verbs that emit light sound, substance 5
touch verbs 1
verbs of laughing 1

Like the English lexical causative verbs, the majority of the lexical causative

verbs in Japanese are classified as “change-of-state” or “manner-of-motion”. In ad-

dition, some Japanese lexical causative verbs belong to “mental state” (e.g., itamu

“hurt”, kurushimu “suffer”), “change-of-location” (e.g., doku “get out of the way”,

muku “face”), “inherently-directed motion” (see (61); go, come, descend in English),

and “verbs of appearing/disappearing” (e.g., useru/ushinau “disappear/make dis-

appear”, arawareru/arawasu “appear/make appear”, taeru/tayasu “die out/let die

out”)3. For “inherently-directed motion” verbs, Tsujimura (Tsujimura, 2002b, 2006)

also found that the following verbs appear with (lexical) transitive pairs4.

(61) directed motion verbs that have (lexical) transitive pairs (from Tsujimura

3“Stative” indicates one of the transitive members indicates a stative interpretation rather than
an event. For example, kakeru/kaku “be in lack/lack”, fukumu/fukumeru “be included/include”,
tsuranaru/tsuraneru “be lined up/line up” etc.

4According to the Jacobsen’s (1993) definition, iku ‘go’ is clearly not lexical causative because
its transitive members contain the -sase morpheme (ik-ase-ru). However, the other members in
the inherently-directed motion verbs are almost always lexical causatives (i.e., marked with mor-
phemes other than -sase). In order to account for this exceptional verb, which happen to be a very
frequent member of the inherently-directed motion verb class, I will have to assume that ik-ase-ru
is homomorphemic of syntactic and lexical causatives. In other words, the lexical causative of iku
is morphologically identical to that for the syntactic causative, but it is just an accidental fact that
applies only to this particular verb
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(2002, 2006))

a. iku ‘go’, kuru ‘come’, tsuku ‘arrive’, kaeru ‘return’, noboru ‘climb up’,

dekakeru ‘leave’, tobidasu ‘come out suddenly’, agaru ‘ascend’, sagaru ‘de-

scend’, noru ‘get on’, oriru ‘get off’, chikazuku ‘come closer’, toozakaru ’go

away’

So, according to this informal survey of Japanese causative verbs, it can be

concluded that Japanese verbs do obey semantic constraints similar to those in

English since the two most frequent verb semantic classes in Japanese are identi-

cal to the two major semantic classes of the English lexical causative as well (i.e.,

“change-of-state” and “manner-of-motion”). Japanese appears to have a richer lex-

ical causative inventory since it also allows other semantic classes to be lexically

causative (e.g., “mental state”, “change-of-location”, “inherently-directed motion”

etc).

2.3.4 Peripheral properties of the lexical causative verbs

Before moving on to the next topic, something must be said about certain irregular-

ities that exist in both English and Japanese lexical causative verbs. There are some

cases in which the predicate’s causativity appears to change even when causativity

does not play any role in the alternation. One simple example is the preposition

drop phenomenon in English. In English, in certain conditions, prepositions can

be omitted (Levin, 1993).

(62) a. Martha climbed up the mountain.

b. Martha climbed the mountain.

(63) a. They skated along the canals.
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b. They skated the canals.

(64) a. The spaceship revolves around the earth.

b. *The spaceship revolves the earth.

(65) a. Martha slowly descended down the stairs.

b. Martha slowly descended the stairs.

Although these verbs shift between intransitive and transitive in the surface

form, I will not consider them as lexical causative verbs. I assume that the preposi-

tion drop in (62)-(65) is licensed by a grammatical rule that is completely indepen-

dent of lexical causativity. Although the exact nature of this rule is not in the scope

of this study, it is worth noting that this type of preposition drop happens with cer-

tain motion verbs with directional phrase complements that appear as an oblique

object or direct object. When the path phrase appears in the direct object position,

the path phrase receives a holistic interpretation such that the path is completely

traversed (Levin, 1993). Interestingly, the same type of object drop is observed in

Japanese (Kuno, 1973; McClure, 2003)

(66) a. michi-o/de aruku “walk along a road, walk a route”

b. migigawa-o/de hashiru “drive *(along) the right side”

c. ie-o/kara deru “leave the house”

d. Igirisu-o/kara hanareru “leave England”

Another irregular pattern appears with unergative verbs. English unergative

verbs can appear with a zero-related (cognate) direct object (Levin, 1993). As indi-

cated in (67) and (68), the cognate object must be salient in the discourse through

modification with an adjective or replacement with a hyponym nominal.
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(67) a. Sarah smiled.

b. Sarah smiled a charming smile.

c. *Sarah smiled a smile.

(68) a. Sarah slept.

b. Sarah slept a beautiful sleep.

c. *Sarah slept a nap.

Although usually intransitive, unergative verbs in Japanese can also appear

with a direct object of a certain kind. If an object is adversively affected by the

action denoted by the unergative verb, the object can appear as the direct object.

This fact is usually noted for the ability of unergative verbs in Japanese to appear

in passive sentences, but the so-called adversely-affected passive or indirect passive

(Shibatani, 1990) can also appear in the active voice.

(69) a. Shouta-wa
Shota-TOP

waratta.
laugh-PAST

Shota laughed.

b. Shouta-wa
Shota-TOP

tomodachi-no-fuko-o
friend-GEN-misfortune-ACC

waratta.
laugh-PAST

Shota laughed (at) his friend’s misfortune.

(70) a. Shouta-wa
Shota-TOP

naita.
cry-PAST

Shota cried.

b. Shouta-wa
Shota-TOP

musuko-no-shi-o
son-GEN-death-ACC

naita.
cry-PAST

Shota cried (over) his son’s death.

(71) a. Shouta-wa
Shota-TOP

hataraita.
work-PAST

Shota worked.
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b. Shouta-wa
Shota-TOP

fusei-o
injustice-ACC

hataraita.
work-PAST

Shota committed injustice.

These peripheral properties of the lexical causative verb are interesting, but I

will not consider them further in my study.

2.4 NULL-OBJECT FEATURE IN ENGLISH AND JAPANESE

Compared with the plentiful number of studies on null-subjects, fewer studies

have been conducted on the null-object phenomenon (Hasegawa, 1984; Otani &

Whitman, 1991; Port, 2010; Zushi, 2003). The reason for this imbalance is that the

null-object phenomenon lacks clear parametric differences among languages and

null objects are more susceptible to discourse-level constraints than null subjects

are (Pérez-Leroux, Pirvulesc, & Roberge, 2008).

2.4.1 Syntactic proposals for the null-object in Japanese

There are, broadly speaking, two different proposals for the syntactic nature of

null-objects in Japanese. Since selecting one specific syntactic theory has little bear-

ing on the current study, I will just briefly discuss each proposal here.

Hasegawa (1984), following Huang’s notion of the Control Domain (Huang,

1984, 1989), proposes that the Japanese null-object is a variable controlled by an

unpronounced topic element ((73) and (74) are from Zushi (2003)).

(72) [Opj
[Operator

[Johni-ga
[John-NOM

e∗i/j
e

nagutta
hit-PAST

to]
that]

itta]
say-PAST]
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John said that he hit (him).

(73) Johni-ga
John-NOM

[ei/j
[e

Mary-o
Mary-ACC

nagutta
hit-PAST

to]
that]

itta
say-PAST

John said that (he) hit Mary.

(74) Johni-ga
John-NOM

[Mary-ga
[Mary-NOM

e∗i/j
e

nagutta
hit-PAST

to]
that]

itta
say-PAST

John said that Mary hit (him).

The analysis of null-objects as variables arises from the asymmetry between

null-subjects (73) and null-objects (74) – as shown in (72), the null-object is not

allowed to be A-bound by a matrix subject whereas no such restriction exists with

the null-subject in Japanese. In this view, the reason why English is not allowed

to have null-objects is reduced to the notion of the control domain. In English,

the control domain is the lowest sentence and, therefore, a null-object (variable)

is not allowed since it is governed by the antecedent (violation of Condition B;

e.g., *Johni talked to himi). On the other hand, in Japanese (and Chinese), where the

control domain is as wide as the projection of topic, the null-object is licit due to

the control by an unpronounced topic operator (72).

Another analysis of the null-object in Japanese has been proposed by Otani

and Whitman (1991). Following Huang (1988, 1991), Otani and Whitman argue

that Japanese null-objects are similar to VP ellipsis in English (Examples are from

Zushi (2003)).

(75) John threw out his letters; Mary did [VP e] too.

(76) John-wa
John-TOP

[jibun-no
self-GEN

teagmi]-o
letter-ACC

suteta
discard-PAST

John threw out self’s letters.
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(77) Mary-mo
Mary-ALSO

[e] suteta
discard-PAST

Mary also threw out self’s letters or Mary also threw out John’s letters.

Sentence (75) is ambiguous and has two different interpretations. One in-

terpretation is that Mary threw out John’s letter, in which the antecedent of the

deleted pronoun his is John (strict reading). The other interpretation is that the an-

tecedent of the the deleted pronoun is the subject of the VP-ellipsis clause, namely

Mary (i.e., Mary threw out her own letter)). This interpretation is called sloppy read-

ing. As shown in (77), Japanese null-object sentences generate the same ambiguity

between the strict reading and the sloppy reading. With other various similarities

between the Japanese null-object construction and English VP ellipsis, Otani and

Whitman conclude that Japanese null-objects result from the verb raising out of

VP followed by the ellipsis of VP5.

It should be noted that both Hasegawa (1984) and Otani and Whitman (1991)

assume that null-objects are not allowed in English. In these two accounts, licit

null-objects in English are considered epiphenomenal and no explanation is pro-

vided for them. In the next section, I will explore null-objects in English.

2.4.2 Functional definition of null-object

One critical fact that has direct implication on the current study is that some verbs

in English are, in fact, allowed to have unpronounced objects. Null objects in En-

glish are largely divided into two types: Definite Null Object (DNO) and Indef-

inite Null Object (INO) (Fillmore, 1986; Huang, 1984; Port, 2010). According to

Fillmore (Fillmore, 1986), INO happens when the referent object is unknown or

5But see Hoji for his counter arguments against the VP-ellipsis analysis (Hoji, 1998).
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insignificant in a sentence (e.g., When my tongue was paralyzed I couldn’t eat and

drink [stuff]) and DNO happens when the missing element is retrievable from the

context (e.g., How was the game? - we lost [the game]). Fillmore claims that both

types of null-object verb are lexically determined because synonymous expres-

sions do not demonstrate the same degree of compatibility with null-object (e.g.,

She promised/*pledged/*vowed/*guaranteed) and only a specific sense of the verb is

compatible with null-object (e.g., He won [the race/the election/*the first prize/*the gold

medal/*the blue ribbon]).

Goldberg (2001) further develops Fillmore’s definition of DNO and argues that

simple transitive verbs like kick can be acceptable without a direct object in dis-

course when the action is repetitive and the prominence of the obligatory object is

low.

(78) simple (pure) transitive verbs with unspecified objects (Goldberg, 2001)

a. The chef-in-training chopped and diced all afternoon.

b. Tigers only kill at night.

c. The singer always aimed to dazzle/please/disappoint/impress/charm.

d. Pat gave and gave, but Chris just took and took.

e. Their revolutionary new brooms sweep cleaner than ever.

f. The sewing instructor always cuts in a straight line.

Levin (1993) notes the lack of a coherent semantic grouping for null-object

verbs in English. Quite a few English verbs are identified as null-object verbs

in Levin’s verb classification (Levin, 1993), but unlike other types of argument-

structure alternation, these verbs do not share any semantic elements.
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(79) Unspecified object (Null-object) alternation (Levin, 1993)

a. Mike ate the cake.

b. Mike ate.

(80) Null-object verbs (“Unspecified Object Alternation verbs” in (Levin, 1993,

p. 33))

bake, carve, chop, clean, cook, crochet, draw, drink, dust, eat, embroider, hum,

hunt, fish, iron, knead, knit, mend, milk,, mow, nurse, pack, paint, play, plow,

polish, read, recite, sew, sculpt, sing, sketch, sow, study, sweep, teach, type, sketch,

vacuum, wash, weave, whittle, write

In general, null-object verbs in English exhibit a great deal of variability and

the distinction between null-object verbs and obligatory-object verbs is difficult to

pin down. Null-object phenomena are subject to discourse-level constraints and

only a limited number of English transitive verbs are allowed to appear without

a direct object when no discourse-level factor exists. Japanese is often considered

as a prototypical null-object language, in which almost all verbs are allowed to

appear with unspecified objects. A survey shows that the status of null-objects

appears to be correlated with topicality in the discourse in both languages, but the

exact nature of such discourse conditions is not known yet.

2.5 SUMMARY

In this section, I presented a survey of the literature concerning the causative al-

ternation and the null-object alternation in both English and Japanese. These two

alternations exist in both languages, but the range of verbs that can participate in
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the alternations differs in each language. First, Japanese verbs appear to be less

restricted in the causative alternation than English verbs. Second, while Japanese

is a prototypical null-object language, an equivalent null-object construction also

exists in English. The null-object alternation in the both languages is subject to

discourse-level factors.

45



CHAPTER 3

ASYMMETRIC RELATIONSHIP IN SLA

3.1 INTRODUCTION

The goal of this chapter is to discuss the concept of asymmetric learning difficulty

found in the SLA literature. The main issue is that, assuming transfer from the

first language, learning difficulty may not be comparable between two languages.

To put it differently, there may be an asymmetric relationship in the learnability

of two given languages, LX and LY, depending on direction: going from LX to LY

or from LY to LX. I describe ways in which the relationship between the learner’s

first language and the target language can result in this asymmetry. This asymme-

try was first proposed as a learnability problem in The Subset Principle (Berwick,

1985; Manzini & Wexler, 1987) (SP, hereafter), but various formulations of the SP

have been rejected as inadequate for a formal linguistic theory (MacLaughlin, 1992,

1995; Musolino, 2006; Kapur et al., 1993) and the notion of grammars in subset-

superset relationships was dispensed with altogether in linguistic research. In this

paper, I will redefine the SP in SLA and argue that the notion of asymmetric learn-

ability in SLA can still be captured without referring to grammars. I consider the
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asymmetric relationship to be justified as a general cognitive theory (Pinker, 1989)

that characterizes crucial aspects of SLA and cannot be ignored when attempting

to account for the empirical data.

In defining the asymmetric relationship in SLA, I will also briefly discuss the

initial state of L2 learners, an important factor in establishing an asymmetric re-

lationship. Then, I will review several L2 studies including those using a bidirec-

tional research design (Gabriele, 2009; Inagaki, 2001, 2002), in terms of the asym-

metric learnability framework. Many studies show asymmetric interactions be-

tween the learner’s native language and the target language; that is, the L2 learner

is faced with a stronger learnability problem when the mapping between the lexi-

con and the syntax results in a marked grammar, and that grammar is transferred

from L1 to L2. Conversely, when this mapping results in an unmarked grammar in

the L1, and this grammar is transferred to the L2, then learnability is not an issue,

provided there is positive evidence.

3.2 THE SUBSET PRINCIPLE

Manzini and Wexler (1987), following Berwick (1985), proposed the Subset Princi-

ple for FLA, which, in short, argues that the subset relationship in grammar is a

consequence of linguistic principles (i.e., Government and Binding in their origi-

nal proposal). The SP is motivated by the classic poverty of the stimulus problem,

which can briefly be stated as follows:

(81) The poverty of the stimulus problem in first language acquisition

a. There are very few, if any, instances of corrective feedback in linguis-
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tic input to children (Bohannon & Stanowicz, 1988; Brown & Hanlon,

1970; Hirsh-Pasek, Treiman, & Schneiderman, 1986). Even when the

caregiver (directly or indirectly) attempts to provide corrective feed-

back, children do not pay attention to corrections to their structural

errors (Brown & Hanlon, 1970). Furthermore, the amount of indirect

corrective feedback falls short of what children need for changing their

grammar with reasonable certainty (G. F. Marcus, 1993).

b. Without corrective feedback, children have no means to rectify their

overgenerated grammar (Bowerman, 1988). This lack of external input

is known as the learnability problem (Baker, 1979; Braine, 1971; Pinker,

1989), which logically necessitates some internal mechanism in the chil-

dren’s minds to bootstrap their language acquisition process.

The SP was a hypothesis to resolve the learnability problem by postulating

that a language principle always sets a superset grammar with a marked value and

leaves a subset grammar unmarked. Another assumption is that language learn-

ers always select the most conservative grammar (the smallest grammar). When

these two assumptions are met, language learners can modify their hypothesized

grammar to a less constrained one without negative evidence since the positive

evidence alone can trigger the adoption of a new, larger grammar.

For example, Manzini and Wexler (1987) argue that the Government Category

(GC), a parameter that defines a limit on the proper antecedent of pronouns and

anaphora, follows the SP. In English, the GC is the minimal category with a subject

whereas, in Japanese, the GC is the minimal category with the root tense. This

results in a wider interpretation of anaphora in an embedded clause in Japanese as

shown in (82) and (83) (example (83) from Hirakawa (1990)).
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(82) [Johni thinks that [Billj wants [Tomk to introduce himself*i/*j/k]]]

(83) Kenjii-wa
Kanji-TOP

Jiroj-ga
Jiro-NOM

Yoshiok-ni
Yoshio-DAT

jibuni/j/k-wo
self-ACC

shokaishite-hoshii-to
introduce-want-that

omotteiru
think.

Kenji thinks that Jiro wants Yoshio to introduce (him)self

Thus, in terms of the GC parameter, English is a subset of Japanese since the

placement of anaphora is more constrained in English than in Japanese.

A similar subset relationship also exists between the two languages in the

Proper Antecedent Parameter (PAP), which defines the proper antecedent for an anaphor.

However, in the PAP, the subset relationship holds in the opposite direction. In

Japanese, only a subject can be the antecedent of an anaphor whereas both subject

and object can serve as an antecedent in English (see (84) and (85)). Therefore, in

terms of the PAP, Japanese grammar is more constrained than (i.e., is a subset of)

English grammar.

(84) Johni told Billj about himselfi/j.

(85) Kenjii-wa
Kenji-TOP

Billj-ni
Bill-DAT

jibuni/*j-nitsuite
self-CONCERNING

hanashita.
talk-PAST

Kenji told Bill about himself.

The SP predicts that both Japanese and English L1 learners initially start with

the smallest grammar. For example, in case of the GC, it is predicted that all L1

language learners begin with the most constrained grammar (i.e., English gram-

mar) and then only the Japanese L1 learners extend their grammar to the proper

configuration for Japanese. This modification of grammar can occurs only with

positive evidence available in the input.

49



However, subsequent studies have shown that this prediction is not borne out

by the empirical data (MacLaughlin, 1992, 1995; Kapur et al., 1993; also, see Mu-

solino (2006) for criticism of the Semantic Subset Principle). The L1 acquisition

patterns appear not to follow the predicted path (i.e., unmarked to marked). Ac-

cording to the SP, it is predicted that the majority of languages select the smallest

grammar since it is an unmarked (default) value, but for some parameters, it is

found that a larger number of languages select the marked value rather than the

unmarked one. More specifically, few languages have the minimal subject as the

governing category for pronouns (= unmarked value) and many languages select

marked values such as a tense or a root tense as the governing category for the

pronoun.

Several SLA studies also criticized the SP and concluded that the SP does not

operate in SLA (Hirakawa, 1990; Thomas, 1991; MacLaughlin, 1992; Zobl, 1988;

Lakshmanan & Teranishi, 1994). Most of these studies directly applied the SP to

the SLA context - the argument was made in such a way that, if the SP operates

in SLA, the L2 learners should start with the most conservative (subset) L2 gram-

mar regardless of their first language. However, the experimental data did not

support this prediction (Hirakawa, 1990; Thomas, 1991; Zobl, 1988; Lakshmanan

& Teranishi, 1994); rather it showed that L2 learners had selected a grammar that

resembles neither the L1 value nor the L2 value in their interlanguage representa-

tion. In other words, the L2 learners adopt an intermediate form of grammar that

does not exist either in L1 or L2.

For example, Hirakawa (1990) tested the GC and the PAP with the native

speakers of Japanese learning English as L2. In the GC for the anaphora, English

has the smallest grammar (only local subject binds an anaphor) and Japanese has
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the largest grammar (any subject). In the PAP, on the other hand, English em-

ploys the larger grammar (either subject or object can bind anaphora) than that of

Japanese (only subject). (86) shows the summary of Hirakawa’s study.

(86) Summarized results of Hirakawa (1990)

John said that Bill hit himself
1% 99%control (English sentence by L1 English)

63% 26%control (Japanese sentence by L1 JPN)
17% 77%experiment (English sentence by L1 JPN)

Mary asked Ann to introduce herself
2% 98%

71% 19%
36% 55%

Bob talked to Paul about himself
67% 21%
96% 2%
74% 20%

(b) tensed subject NP + non-tensed subject NP

(a) tensed subject NP + tensed subject NP

(c) tensed subject NP + non-tensed object NP

[either way]
0%

[11%]
6%

[either way]
0%

10%
[9%]

[either way]
12%
2%
6%

control (English sentence by L1 English)
control (Japanese sentence by L1 JPN)
experiment (English sentence by L1 JPN)

control (English sentence by L1 English)
control (Japanese sentence by L1 JPN)
experiment (English sentence by L1 JPN)

Hirakawa (1990), like other studies, rejected the SP because her subjects did

not select the smallest grammar as the default value in L2 English. By virtue of

the GC, the native speakers of Japanese learning English as L2 are expected to se-

lect the most conservative grammar; that is, the local subject rather than the root

tensed subject as defined in their L1. However, as shown in (86a) and (86b), a sig-

nificantly larger number of the Japanese native speakers chose non-local subjects

(i.e., 45% of the participants in (86b)) compared to the English native speakers (i.e.,

2%). If the SP operates in SLA, the local subject must be the default antecedent of

the anaphora in L2 and, then, the L2 learners should not have any difficulty in se-

lecting the correct antecedent in English. However, the native speakers of Japanese
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learning English as L2 did not show such a pattern in Hirakawa’s (1990) data. In

sum, the SP was generally rejected as a formal linguistic principle in light of the

contradictory empirical data.

3.2.1 The Subset Principle vs. The asymmetric relationship in SLA

It is important to note that these studies rejected the SP as a theory to character-

ize the nature of grammar. The research found that the SP was not tenable as a

model of grammar since the parametric values of grammar are not hierarchically

organized. However, this research did not reject the value of the SP as a general

cognitive (learning) theory (Pinker, 1989). In more recent studies, an effect of the

asymmetric relationship between L1 and L2 has been attested and the possibil-

ity has been suggested that different degrees of learnability occur when two lan-

guages are in a asymmetric relationship (Inagaki, 2001; S. Izumi & Lakshmanan,

1998; Montrul, 2001a; Hirakawa & Suzuki, 2010).

In order to draw a clear distinction between this proposal and the SP, I use

the term asymmetric relationship in SLA to define this input-driven perspective of

the subset-superset relationship. A significant difference between the SP and the

asymmetric relationship exists in how the subset-superset relationship is estab-

lished. The asymmetric relationship in SLA is defined not on the grammar itself,

but the constructions resulting from the grammar. When the L2 grammar generates

a set of constructions that stands in a subset relationship to the set of equivalent

constructions generated by the grammar of the L1, negative evidence is required

to demonstrate to the learner that certain constructions are not allowed in the L2.

Thus, for the present study, negative evidence is necessary for the native speakers

of Japanese learning English as L2 to learn the ungrammaticality of inherently-
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directed motion verbs and verbs of disappearance in the transitive construction

because, as shown in (87)-(88), these two verb classes are allowed to be in the tran-

sitive construction in Japanese.

(87) a. *The man vanished the coin.

b. Otoko-ga
man-NOM

koin-o
coin-ACC

keshita
vanished TRANS

c. koin-ga
coin-NOM

kieta
vanished INTRA

(88) a. *The man descended the airplane.

b. Otoko-ga
man-NOM

hikoki-o
airplane-ACC

oroshita
descended TRANS

c. Hikoki-ga orita

airplane-NOM descended INTRA

In the example of the GC and PAP, the native speakers of Japanese learning

English as L2 are predicted to have more difficulty in switching their L1 parameter

values for the GC (i.e., from a superset value (Japanese) to a subset value (English))

than in the PAP where the Japanese parameter value is a subset of the English

value. This is so because if a language learner abides by a version of grammar

that allows a wider range of grammatical constructions than the grammar of the

target language, all input will conform to his/her version of grammar and it will

not be necessary for the learners to modify their interlanguage grammar. On the

other hand, if the learner holds a smaller interlanguage grammar than the target

language grammar, some of the input will contradict the learner’s current gram-

mar and will force the learner to rectify their interlangauge grammar. In sum, the

change from a superset to a subset is predicted to be more difficult than the other
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way around since the quality of the necessary input is different. Learning a new

construction requires positive evidence that is available in the L2 input. On the

other hand, negative or corrective evidence is necessary to unlearn an overgeneral-

ized usage of the grammar because no positive evidence can inform the L2 learner

of the overgeneralized and ungrammatical usage of their interlanguage grammar.

To revisit Hirakawa’s study, a new kind of question can be formulated in terms

of the degree of learnability in the two GB principles that Hirakawa investigated.

(89) a. Is there any difference in the degree of difficulty in acquiring the native-

like parameter values in the two different parameters (i.e., the GC and

the PAP)?

b. If so, does it follow the predicted order? That is, is the change from a

superset to a subset more difficult than the change from a subset to a

superset?

Although it is difficult to draw a firm conclusion from the data available in

Hirakawa’s study, a bird’s-eye view analysis of Hirakawa’s data shows that the

native speakers of Japanese learning English as L2 were more successful in reset-

ting the PAP than the GC. As seen in (86c), 20% of the Japanese-speaking subjects

selected the object as an antecedent, largely similar to 21% of the English-speaking

subjects who follow the same pattern.
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3.3 THE INITIAL STATE OF L2 (L1 TRANSFER)

One weakness of the asymmetric relationship in SLA is that, unlike the SP, it does

not provide any specific prediction about the initial state of L2. Since the SP was

falsified for its inaccurate assumption about the transfer of L1 to L2 (i.e., the em-

pirical data suggest that the initial state of L2 learners is not the smallest and un-

marked value of the grammar as the SP would predict.), it is necessary to provide

a solid prediction about the L2 transfer to propose an alternative to the SP. To put

it differently, if the smallest and unmarked grammar is not the L2 initial state, then

exactly what is the initial state of L2 learners? In many bidirectional studies that

I will discuss below, the asymmetric relationship is defined simply by comparing

the learner’s L1 and L2 – in other words, these studies tacitly assume that the L2

learners will fully transfer their L1 grammar to L2. While I also make the same

assumption that all L1 grammar will transfer to the L2 initial state in this study,

it’s worth discussing various approaches that the past research has taken for the

L1 transfer.

3.3.1 Various approaches to L1 Transfer in recent studies

The initial state of L2 learners became one of the central issues in SLA in the

1990’s (Gass & Selinker, 1992; Odlin, 1989; Epstein, Flynn, & Martohardjono, 1996;

Martohardjono & Flynn, 1995; White, 2000; Kellerman, 1995b; Vainikka & Young-

Scholten, 1996) and various hypotheses have been proposed. In the literature, the

initial state of L2 acquisition is called the language transfer or first language influence

(Odlin, 1989), which, as the nomenclature implies, claims that L2 learners start

with a mental state different from that of L1 learners due to the influence of their
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native language. Although most researchers agree that L2 learners’ interlanguage

is affected by their L1, there is a wide range of disagreement as to how to formally

define language transfer (Odlin, 1989; White, 2005).

Andersen (1983) considers language transfer as a surface phenomenon and, in

the Transfer to Somewhere Hypothesis, he claims that language learners transfer lan-

guage usage from L1 to L2 only when the learners are certain about the equivalence

of expressions between L1 and L2. In other words, the language learners employ

L1 grammar only when the usage of L1 is similar enough to its corresponding

structure in L2. The main motivation for the Transfer to Somewhere Hypothesis is

the fact that the acquisition of the L2 is faster when L1 and L2 are typologically sim-

ilar (e.g., English and Spanish) than when they are not (e.g., English and Japanese).

Andersen also suggests that transfer is more likely to happen when the L2 expres-

sion is frequent and semantically transparent (e.g., non idiomatic phrases).

A complementary approach is taken by Kellerman (1995a) who argues that

transfer takes place at the conceptual level (cf. Jarvis, 1998; Odlin, 2005, 2008)

rather than at the level of individual surface utterances. Kellerman argues that L2

learners transfer concepts from their L1 and attempt to find grammatical expres-

sions in the L2 that fit in their conceptual framework. Thus, unlike the Transfer to

Somewhere Hypothesis, Kellerman’s Transfer to Nowhere Hypothesis predicts that

transfer will take place even when the L2 does not have a grammatical element

equivalent to that from the L1. One major focus of this line of research is the selec-

tion of prepositions in L2 and the role of spatial and temporal concepts in the L1

(Odlin, 2008). It is proposed that non-target like L2 interlanguage is due to the fact

that L1 and L2 carve up the conceptual space in different ways.
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Within the generative framework, the issue of transfer is coupled with ques-

tions about the accessibility of the innate linguistic predisposition (Universal Gram-

mar) to L2 learners. It is still a controversy whether or not the L2 inerlanguage con-

forms to the linguistic specifications allowed within UG (Odlin, 2003; White, 1996,

2005) and whether or not we can discuss L1 and L2 on the same ground. Further-

more, there are two opposing views about transfer even among researchers who

believe that L1 and L2 are governed by the same linguistic principles (i.e., Full-

access theory). One position is known as the Full-transfer theory, which proposes

that L1 transfer is unconstrained and all L1 parameter values transfer to the L2 to

form the initial state of SLA (Schwartz & Sprouse, 1996; Schwartz, 1998). Some

researchers have a more conservative view and claim that the L2 learners will fall

back on the default values of Universal Grammar when L1 transfer does not hap-

pen (Epstein et al., 1996). The opposing view is the Partial-transfer theory, in which

only a limited domain of the L1 is considered to transfer. For example, Vainikka

and Young-Scholten (1996, 1998) proposed that only lexical items are subject to

transfer and that L2 learners gradually develop functional projections in a similar

way to L1 acquisition (The Minimal Trees Hypothesis).

Most contemporary researchers are unwilling to explicitly commit to a specific

position in the transfer debate (Odlin, 2003) since the mechanism of transfer ap-

pears to be rather complex and cannot be confined to dichotomous theories. Even

so, all of the experimental studies on the asymmetric relationship that I review

below assume no constraint on L1 transfer; that is, they implicitly or explicitly

assume the Full Transfer/Full Access (FTFA) Hypothesis (Schwartz & Sprouse, 1996;

Schwartz, 1998) to establish the asymmetric relationship in SLA.

The assumption of ”full transfer” should be made carefully since evidence
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suggests that L1 transfer does not take place in certain linguistic domains. For

example, Martohardjono and Flynn (1995) showed that L2 learners from various

L1 backgrounds uniformly preferred the infinitival clause ((90a) and (90b)) to the

finite that-clause ((91a) and (91b)) as a complement of a verb in English. Also, in an

elicited imitation task, the L2 learners made significantly more errors in the finite

that-clause sentence. This was true among all L1 groups, even for subjects whose

L1 does not include the infinitival clause (such as Japanese and Chinese. See (92a)

and (92b)) and whose L1 does have an identical structure to English (e.g., Spanish).

(90) a. Johni promised Henryj PROi to go to the store.

b. Johni told Henryj PROj to go to the store.

(91) a. Johni promised Henryj that hei/j/k will go to the store.

b. Johni told Henryj that hei/j/k will go to the store.

(92) a. Johni-ga
John-NOM

Henryj-ni
Henry-DAT

[PROi/j

PRO
eraberu
will choose

to]
COMP

yakusoku-shita
promise

Johni promised Henryj that PROi/j will choose.

b. Johni-ga
John-NOM

Henryj-ni
Henry-DAT

[PROi/j

PRO
eraberu
will choose

to]
COMP

itta
told

Johni told Henryj that PROi/j will choose.

Martohardjono and Flynn argue that L2 learners preferred and generated the

correct forms of the infinitival clauses since UG allows them to resolve the refer-

ence of pronominal forms within the minimal domain. So, L2 learners fall back

on the default value of UG rather than the L1 parameter values in some domain

of grammar. To put it differently, the role of L1 is imperceptible in this specific

parameter resetting since the learners behaved in the same manner regardless of

their L1s.
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In spite of the evidence suggesting that L1 transfer may not take place in some

domains, for this study I employ the Full Transfer Full Access (FTFA) model as

a working hypothesis. FTFA is an assumption that the transfer of L1 is uncon-

strained and therefore all L1 grammar fully transfers to L2. The assumption of

Full Access to UG implies that second language acquisition is constrained by the

same principles as those available in L1 grammar. These two assumptions are nec-

essary in defining the asymmetric relationship. In this study, I assume that the

asymmetric relationship can be established by comparing two languages since L2

learners’ initial state is equivalent to their L1 and both L1, and L2 operate on the

same linguistic principles.

3.4 REVIEW OF JAPANESE-ENGLISH L2 ACQUISITION STUDIES

In this section, I examine Japanese-English interlanguage data from past experi-

mental studies with a refined notion of the asymmetric relationship in SLA and

will show that many studies exhibit asymmetric learnability in the L2 acquisition

process as predicted by the asymmetric relationship.

3.4.1 Izumi and Lakshmanan (1998)

Izumi and Lakshmanan (1998) show that a learnability problem predicted by the

asymmetric relationship exists in the acquisition of the passive construction in En-

glish by the native speakers of Japanese. This learnability problem was expected

with the English passive construction because Japanese allows intransitive verbs

to be passivized in addition to the transitive passive, which is the only available

option in English. In the Japanese linguistics literature, the first type of passive is

59



called the indirect (adversely-affected) passive.

(93) English - direct passive only

a. John was called by Bill.

(94) Japanese - direct passive and indirect passive

a. Direct passive

Sono
That

geki-ga
play-NOM

Shakespeare-niyotte
Shakespeare-by

kak-(r)are-ta
write-PASSIVE-PAST

That play was written by Shakespeare

b. Indirect passive with intransitive verbs

Taro-ga
Taro-NOM

se-no
height-GEN

takai
high

hito-ni
person-by

jibun-no
self-GEN

mae-ni
front-in

suwa-rare-ta
sit-PASSIVE-PAST

Lit: Taro was sat by a tall person in front of self

Intended: Someone tall sat in front of Taro

c. Indirect passive with transitive verbs

Taro-ga
Taro-NOM

Tom-ni
Tom-by

computer-o
computer-ACC

tsukaw-(r)are-ta
use-PASSIVE-PAST

Lit: Taro was used his/a computer by Tom

Intended: Taro had his computer used by Tom

According to Izumi and Lakshmanan’s syntactic analyses, the syntactic struc-

ture of the Japanese direct passive is identical to that of the English direct passive,

both of which are formed by suppressing the external or agent argument of the

transitive verb. On the other hand, there is no English counterpart to the Japanese

indirect passive, which can be formed with both transitive and intransitive verbs.

Izumi and Lakshmanan predicted that Japanese ESL learners would have a prob-
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lem with the passive construction in English because they might treat the passive

auxiliary verb be in a similar way to the Japanese passive morpheme -(r)are. In

other words, Japanese native speakers learning English would face difficulty in

recovering from the overgeneralization of the intransitive passive because the pos-

sible passive constructions in Japanese form a superset of the English passive con-

struction (see Figure 3.1).

L1 Grammar

L2 Grammar
(L2 input)

Indirect 
Passive

Indirect 
Passive

Indirect 
Passive

Direct 
Passive Direct 

Passive

Direct 
Passive

Figure 3.1: The learnability problem predicted by Izumi and Lakkshmanan (1989)

The experiment was conducted with 15 Japanese ESL students using three dif-

ferent tasks (i.e., translation, picture-cued production, and grammaticality judg-

ment) at three different points in time (i.e., pre-treatment, immediate post-treatment,

2nd post-treatment after 8 weeks). Some subjects received explicit instruction

about the English passive construction in their ESL class (experimental group)

whereas the other subjects did not. The results showed that none of the subjects

in the experimental condition made any errors in judging grammaticality of the

passive constructions where as the participants in the control group inaccurately

accepted the intransitive passive in English at a statistically significant level (some

examples of the errors are presented in (95)). Based on the results, Izumi and

Lakshmanan concluded (i) the Japanese native speakers learning English overex-

61



tended their L1 grammar and incorrectly accepted the ungrammatical intransi-

tive passive constructions in L2 and (ii) the necessity of negative evidence for the

Japanese native speakers to arrive at the correct English passive constructions.

(95) Examples of L2 mistakes (from Izumi and Lakshmanan (1989))

a. *Mr. Tanaka was stolen stereo. (Translation task; description of the pic-

ture: Mr. Tanaka was upset because his stereo set was stolen)

b. *I was ate my kaki to my friend. (Translation task; The last piece of cake,

which I wanted to eat, was eaten by my friend.)

c. *Taro was cryed by his girlfriend yesterday (Translation task; Taro did

not know what to do when his girlfriend cried.)

d. *Taro was sit down front of [blank].... (Translation task; A tall man sat in

front of Taro in the movie theater. So, Taro could not see the movie very well.)

e. *On the way to come here, I was rained. (Translation task; On the way

here, it started raining and I got wet.)

In sum, Izumi and Lakshmanan’s study presents a clear case of the learnability

problem for Japanese native speakers learning English. In their study, as expected,

the Japanese-English interlanguage manifests a clear influence of the native lan-

guage and learnability by the asymmetric relationship on the acquisition of the

passive structure in English.

3.4.2 Hirakawa (2001)

In contrast, Hirakawa (2001) failed to find the expected learnability problem in

the classification of unaccusative/unergative verbs in L2 in her experiment with

English-speaking learners of Japanese.
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According to Hirakawa, a large body of evidence suggests that L2 learners

have problems with unaccusative verbs in English as their surface representa-

tions are identical to those of unergative verbs. Since there is a strong correla-

tion between the surface subject and the agentive thematic role across languages,

L2 learners often misinterpret the thematic role of the surface subject of L2 unac-

cusative verbs as the agentive role. In her study, Hirakawa tested 25 adult English-

speaking learners of Japanese and 20 Japanese-native speakers (as a control group).

She used the adverbial modifier takusan ”a lot” and the aspectual morpheme -teiru

as diagnostics for verb accusativity and investigated L2 learners’ interpretations of

L2 verbs. The adverbial modifier takusan can modify both NP and VP in Japanese,

but it can modify only the internal argument of a verb. Thus, when it is used with

an unaccusative verb, it modifies the surface subject (e.g., hito-ga takusan tsuita ”a

lot of people arrived / *people arrive a lot (of times)”) and, with unergative verbs,

it modifies only the VP predicate (e.g., hito-ga takusan asonda ”people played a lot /

*a lot of people played”). Hirakawa also employed the aspectual morpheme -teiru

as a diagnostic of a verb’s unaccusativity, which generates the resultative interpre-

tation with unaccusative verbs (e.g., ochiteiru ”(It) has fallen. / *(It) is falling”) and

the progressive interpretation with unergative verbs (e.g., waratteiru ”(he) is smil-

ing / *(he) has smiled”). Using those diagnoses, Hirakawa investigated whether

L2 Japanese learners successfully learned the distinction between the unaccusative

and unergative verbs.

The results show that the native speakers of Japanese learning English as L2

learners were generally correct in their interpretation of the L2 verbs (see Table 3.1).

Statistically significant interaction effects were found between unaccusative and

unergative, primarily caused by the advanced learners who failed to distinguish
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unaccusative from unergative verbs. While the cause of the advanced learners’

low performance was unknown, Hirakawa concluded that, in general, her subjects

successfully distinguished unaccusative verbs and unergative verbs in the target

language.

Table 3.1: Results (note: these are approximate scores estimated from Figures 1 - 3
in Hirakawa (2001); 6-point Likert-scale (0 as ”incorrect” and 5 as ”correct”))

INTER ADVANCED NATIVE

takusan with transitive V (false description) 1.0 1.2 0.5
takusan with transitive V (true description) 4.2 4.5 4.6
takusan with unergative V (false description) 1.2 2.8 0.9
takusan with unergative V (true description) 3.8 3.7 4.0
takusan with unaccusative V (true description) 4.5 4.0 4.5
-teiru with transitive V (true description) 4.9 5.0 4.9
-teiru with unergative V (true description) 5.0 5.0 5.0
-teiru with unaccusative V (false description) 1.3 1.0 0.1

In spite of the successful acquisition of unaccusative verbs by the subjects in

Hirakawa’s study, it is not clear whether this study serves as counter-evidence

against the prediction under the asymmetric L1-L2 relationship. Similar distinc-

tions between unaccusative and unergative exist in both Japanese and English and,

if the initial state of L2 acquisition is the L1, no learnability problem is expected

to the extent that those distinctions overlap each other. The only cross-linguistic

difference between Japanese and English in her experimental design is the resulta-

tive interpretation of the aspectual marker -teiru with unaccusative verbs, which is

not available in English. This specific aspectual difference was tested by Gabriele

(2009), which will be discussed later in this section.
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3.4.3 Inagaki (2001,2002)

Inagaki (2001, 2002), investigated the English constructions [Manner-of-motion

verb + goalPP] (which is not grammatical in Japanese) and [Directed-motion verb

+ goalPP] (grammatical in both English and Japanese). Thus, in this construction,

the Japanese constructions are a subset of their counterparts in English.

(96) [manner-of-motion verbs + GOALPP] (from Inagaki (2001))

a. John walked to school.

b. John ran into the house.

c. ?∗ John-ga
John-NOM

gakkou-ni
school-at

aruita
walked

John walked to school.

d. ?∗ John-ga
John-NOM

ie-no
house-of

naka-ni
inside-at

hashitta
ran/entered

John ran into the house.

Inagaki’s study is notable for its bidirectional experimental design, which ex-

amined the acquisition process of both Japanese native speakers learning English

and English native speakers learning Japanese. Bidirectional research provides

reliable evidence for the influence of the asymmetric relationship if the expected

asymmetry is found.

According to the asymmetric relationship, Japanese native speakers learning

English should not have difficulty recognizing the grammaticality of English [manner-

of-motion verb + goalPP] constructions. On the other hand, English native speak-

ers learning Japanese will have a problem detecting that [manner-of-motion verbs

+ goalPP] is not grammatical in Japanese. Inagaki tested a total of 64 the native
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speakers of English learning Japanese learners and the native speakers of Japanese

learning English with a picture-cued grammaticality judgment task.

Table 3.2: Overview of the experimental stimuli of Inagaki (2001)
English Japanese
[MannerV + PP] = ?∗[PP + MannerV]
[DirectedV + PP + -ing] = [PP + te + Directed V]
[DirectedV + PP + by -ing] = [PP + te + Directed V]
[DirectedV + PP + by -ing] = [te + PP + Directed V]
[MannerV + DirectedV + PP] = [te + PP + Directed V]

(97) a. English [MannerV + PP]: John walked into the house

b. English [DirectedV + PP + -ing]: John went into the house walking

c. English [DirectedV + PP + by -ing]: John went into the house by walking

d. English [MannerV + DirectedV + PP]: John walked and went into the house

e. Japanese [PP + MannerV]: ?*John-wa ie-no naka-ni aruita

f. Japanese [PP + te + Directed V]: John-wa ie-ni aruite itta

g. Japanese [te + PP + Directed V]: John-wa aruite ie-ni itta

The results (in Table 3.3) showed that Japanese native speakers accepted al-

most all English sentence types. In the Japanese-sentence experiment, English na-

tive speakers also accepted all sentence types, failing to detect the ungrammatical-

ity of [PP + Manner-of-motion Verb] in Japanese.

In both data sets, statistically significant interaction effects between L1 and

sentence type were found. The asymmetric learnability is supported since a sig-

nificant difference in [PP + Manner Verb] between English L1 and Japanese L1

groups was found. In sum, the asymmetry found in Inagaki’s bidirectional study

is exactly what the asymmetric relationship expects; that is, the second language
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Table 3.3: Summary of the results in Inagaki (2001); 5-point Likert scale from -2
(unacceptable) to 2 (acceptable)

ENGLISH SENTENCE TYPE

GROUP MANNV+PP DIRV+PP+-ING DIRV+PP+BY+-ING MANV AND DIRV+PP
Japanese 1.24 (0.54) -0.22 (1.18) 1.13 (0.78) 0.97 (1.01)
English 1.92 (0.16) 0.36 (0.55) -0.51 (0.99) 0.40 (1.10)

JAPANESE SENTENCE TYPE

GROUP PP + MANV PP + TE + DIRV TE + PP + DIRV
English 0.78 (1.00) 1.32 (0.57) 0.68 (0.97)

Japanese -0.80 (0.82) 1.47 (0.51) 1.47 (0.51)

learners have difficulty with structures when the L1 accepts a wider range of gram-

matical constructions than the L2 does.

3.4.4 Bley-Vroman and Yoshinaga (1992) and Inagaki (1997)

Although Bley-Vroman and Yoshinaga (B&Y, hereafter) (1992) did not specifically

investigate the asymmetric relationship between Japanese and English, a follow-

up to their study by Inagaki (1997) using the same experimental design provides

some insights into the asymmetric relationship between Japanese and English.

Both B&Y (1992) and Inagaki (1997) looked at the acquisition of the dative alterna-

tion by Japanese native speakers learning English as L2.

(98) a. Mary gave/tossed/told/*shouted/*pushed Harry NP.

b. Mary gave/tossed/told/shouted/pushed NP to Harry.

B&Y (1992) were primarily concerned with two constraints on the dative al-

ternation in English. The possession constraint rules out a non-potential possessor

(such as PLACE) as the first NP in the double-object dative (98a). The best known

example of this constraint is ”John sent the boarder/*border a package” and this

constraint appears to be a universal one (”broad-range rules” according to Pinker
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(1989)) on the dative alternation. Verbal semantic constraints are, according to B&Y

(1992), English specific rules that require dativizable verbs to have certain seman-

tic elements in their lexical structure. More specifically, B&Y (1992) looked at the

sensitivity of the native speakers of Japanese learning English as L2 to the distinc-

tion between (i) ballistic motion (e.g., toss, throw, kick) and continuous causation of

motion (e.g., push, shove, pull) and (ii) between manner-neutral information trans-

fer (e.g., tell) and physical manner of speaking (e.g., whisper, shout). The results

show that the native speakers of Japanese learning English as L2 failed to gener-

alize the verbal semantic constraints with novel verbs and B&Y (1992) concluded

that L2 learners can acquire only the broad-range language universal rules, but

not language specific verbal semantic rules. This conclusion is on par with the

asymmetric prediction - Japanese native speakers had difficulty in acquiring the

narrow-range verbal semantic constraints that do not exist in their L1.

However, Inagaki (1997) reexamined B&Y’s study and argued that Japanese

does have verbal semantic constraints. B&Y (1992) argue that only the double-

object dative exists in Japanese since both the recipient argument and the theme

argument are subcategorized in the dative-alternation verbs. This assumption is

based on the fact that only the subcategorized argument can be the subject of a

passivized sentence. In (99), PLACE-ni cannot be passivized because -ni in PLACE-

ni is not the dative case marker and, thus, PLACE is not subcategorized by the verb

(like the possession constraint rule in English).

(99) a. Mary-ga
Mary-NOM

John-ni/PLACE-ni
John-DAT/PLACE-ni

Hon-wo
book-ACC

nageta.
throw-PAST

John threw a book to Mary.

b. John-ga
John-NOM

hon-o
book-ACC

nage-rare-ta.
throw-PASSIVE-PAST
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John was thrown a book.

c. *PLACE-ga
PLACE-NOM

hon-o
book-ACC

nage-rare-ta.
throw-PASSIVE-PAST

PLACE was thrown a book.

d. Hon-ga
book-NOM

John-ni
John-by

nage-rare-ta.
throw-PASSIVE-PAST

The book was thrown to John.

Ingaki (1997) argues that B&Y’s conclusion is not warranted since a careful

examination of several verb types reveals that Japanese also show some sensitivity

to the verbal semantic constraints (see (100) from Inagaki (1997)).

(100) a. *John-ga
John-NOM

Mary-ni
Mary-DAT

hako-o
box-ACC

shi-ta/hakon-da/hii-ta/age-ta.
push/carry/pull/lift-PAST

John pushed/carried/pulled/lifted a box to Mary.

b. John-ga
John-NOM

Mary-ni
Mary-DAT

booru-o
ball-ACC

nage-ta/ket-ta
throw/kick-PAST

John threw/kicked a ball to Mary.

Inagaki argues that, contra to B&Y (1992), both Japanese and English obey

verbal semantic constraints. The two languages differ, however, with respect to

the compatibility between the verbal semantic classes and the dative construction

as shown in (101).

(101) Grammaticality of verb semantic classes in the double-object dative con-

struction

a. Throw verbs (e.g., throw, kick): grammatical in both languages

b. Push verbs (e.g., push, carry): ungrammatical in both languages

c. Tell verbs (e.g., tell, teach): grammatical in both languages
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d. Whisper verbs (e.g., whisper, shout): grammatical in Japanese but not in

English

Table 3.4: Means of grammaticality rating of the verbs in the double-object dative
construction by Japanese native speakers learning English (Except from Inagaki
(1997) Table 4)

Native speakers

Verb Class Novel verb Real verb Mean
Throw class 1.77 (1.19) 1.41 (1.38) 1.59 (1.29)
Push class 0.91 (1.80) -0.72 (2.16) 0.09 (2.14)
Tell class 2.03 (1.16) 2.78 (0.38) 2.41 (0.93)
Whisper class 0.19 (1.86) -0.53 (1.87) -0.17 (1.88)

Japanese speakers

Verb Class Novel verb Real verb Mean
Throw class 0.11 (1.71) -1.77 (1.18) -0.94 (1.68)
Push class -0.19 (1.49) -2.09 (1.11) -1.14 (1.62)
Tell class 0.91 (1.60) 2.19 (1.34) 1.55 (1.60)
Whisper class -0.55 (1.74) -0.73 (1.86) -0.64 (1.79)

The results of Inagaki (1997) do not show the pattern expected by the asym-

metric relationship. Japanese speakers successfully distinguished the difference

between Tell verb class and Whisper verb class, but failed to distinguish Throw

verb class from Push verb class. Inagaki (1997) suggested that the frequency of

exposure might have contributed to the unexpected results.

3.4.5 Montrul (2001a, 2001b)

Montrul (2001c, 2001b) investigated the acquisition of causative verbs in English,

Spanish, and Turkish1. Like Inagaki (2001, 2002), the study was conducted bi-

directionally and native speakers of the three languages were tested on causative

sentences in the different L2s. The three languages employ different morphological

markers for causative verbs. As shown in (102) and (103), English causative verbs

1Montrul (2001b) also recruited Japanese native speakers, but I will not include them in my
discussions here as the number of subjects is far fewer than the subjects of the other languages
(only 9 Japanese subjects)
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are predominantly labile, Spanish employs the anti-causative morpheme -se, and

Turkish uses both the causative morpheme -Dir and the anti-causative morpheme

-li.

(102) Turkish

a. the causative suffix -DIr (and its allomorphs)

i. Gemi
ship

bat-miş.
sink-past

The ship sank

ii. Düsman
enemy

gemi-yi
ship-ACC

bat-ır-mış
sink-CAUS-past

The enemy sank the ship/mae the ship sink

b. the anticausative morpheme -Il (polyfunctional and homophoneous with

the passive morpheme)

i. Hırsız
thief

pencere-yi
window-ACC

kır-dı
break-past

The thief broke the window

ii. Pencere
window

kır-ıl-dı
break-pass-past

The window broke

c. psych verb

i. Arslan
lion

aucı-yı
hunter-ACC

kork-ut-muş
fear-CAUSE-past

The lion frightened the hunter

ii. Aucı
hunter

kork-muş
frighten-past

The hunter got frightened

(103) Spanish
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a. change-of-state verb: the anticuasative (reflexive clitic) se (polyfunc-

tional in impersonal passive)

i. El ladrón rompió la ventana

The thief broke the window

ii. La vantana se rompió

The window broke

b. psych verb: can be paraphrased with hacer ’make’

i. El león asustó al cazador.

ii. El cazador se asustó

iii. *El cazador asustó

iv. El
the

león
lion

hizo
made

asustar(se)
frightened

al
the

cazador
hunter

Native speakers of each language were tested on the acceptability of different

forms of causative sentences (i.e., causative, inchoative, and peripheral causatives)

with a picture-judgment task. The major findings were that (i) Spanish native

speakers preferred the peripheral causative (e.g., The window got broke.) signifi-

cantly more than the other language groups, (ii) Turkish speakers did not show

any influence of the causative and anti-causative verbs in Turkish (L1) on the ac-

ceptability of verbs in L2, and (iii) English speakers accepted intransitive verbs

with the anti-causative morpheme in Spanish, but did not have problems with

the causative and anti-causative verbs in Turkish. Montrul (Montrul, 2001c, 2001b)

concludes that the L2 learners transfer their surface morphological markers, which

causes non-native-like judgments on the causative constructions. This conclusion

is akin to the asymmetric relation in that the transfer of causative or anti-causative

morphemes is the primary problem for L2 learners rather than the acquisition of
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new causative or anti-causative morphemes that do not exist in L1 (but cf. Eck-

man’s (Eckman, 1977, 2008) Markedness Differential Hypothesis)

3.4.6 Gabriele (2005,2009)

Finally, Gabriele (2005, 2009) looked at the acquisition of aspectual markers English

-ing and Japanese -teiru in her bidirectional L2 study. Following McClure’s anal-

ysis of the aspectual markers in English and Japanese (McClure, 1995), Gabriele

expected a gap in the interpretation of the [achievement verb + aspectual marker]

construction in the two languages. In English, an achievement verb marked with

-ing is interpreted as progressive, as is an accomplishment verb. However, in

Japanese, the accomplishment verbs in the -teiru construction is construed as pro-

gressive, while an achievement verb with -teiru generates a resultative interpreta-

tion.

(104) The interpretation of accomplishment and achievement verbs with the as-

pectual marker

a. English -ing

i. accomplishment: ”painting a portrait”→ progressive

ii. achievement: ”arriving”→ progressive

b. Japanese -teiru

i. accomplishment: ”e o kai teiru”→ progressive

ii. achievement: ”tsui teiru”→ resultative

Gabriele argues that learning the new L2 grammar is not problematic in L2

acquisition. The real difficulty of SLA is to unlearn the L1 grammar. Thus, in
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the case of the acquisition of the aspectual morpheme, the L2 learners (of both

English and Japanese) should have difficulty with achievement verbs since the

interpretation of those verbs with the aspectual marker is different from that of

their L1.

The data showed significant main effects of context (i.e., complete (resulta-

tive interpretation) or incomplete (progressive interpretation)) and interaction ef-

fects between context and proficiency levels. In both language groups, there were

main effects of the proficiency level in the accomplishment verbs whereas no main

effects of the proficiency level were found with achievement verbs. Thus, both

English and Japanese learners, regardless of their proficiency levels, successfully

identified the correct context for the [achievement verb + aspectual morpheme]

construction. The performance with the achievement verbs, however, was worse,

especially for the lower proficiency groups. Thus, although she did not make a

direct connection between this asymmetric difficulty and learnability due to the

asymmetric relationship, Gabriele concludes that unlearning is more difficult than

learning a new construction is supported.

3.5 SUMMARY

To summarize, with a few exceptions, most acquisition studies of L2 English and

Japanese show asymmetric differences predicted by the learnability of the asym-

metric relationship. Studies conducted in the bidirectional framework provide es-

pecially strong evidence for the influence of the asymmetric relationship.
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CHAPTER 4

FREQUENCY EFFECTS IN SECOND LANGUAGE ACQUISITION

4.1 INTRODUCTION

An increasing number of researchers have investigated the role of input in lan-

guage acquisition. Focusing on the effects of input frequency, studies of L1 ac-

quisition have examined, among other phenomena, the latency of lexical retrieval

(Forster & Chambers, 1973), the transitivity of verbs (Brooks & Zizak, 2002; Brooks,

2004; Ambridge et al., 2008), and the passive construction (Brooks & Tomasello,

1999b). Computational studies of language acquisition have looked at contextual

features for the dative alternation (Bresnan, Cueni, Nikitina, & Baayen, 2007), the

acquisition of semantic verb classes (Lapata & Brew, 2004), verbs’ selectional re-

strictions on direct objects (Resnik, 1996), and irregular past morphemes (Rumelhart

& McClelland, 1986). Although these studies implicitly assume that input, as op-

posed to hard-wired linguistic knowledge, is the primary cause for language learn-

ing, there is a wide range of assumptions as to what types of frequency are nec-

essary for language learners to successfully acquire language. To consider this

question, I present a short discussion exploring two different frequency effects:
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entrenchment and preemption. The survey shows that the frequentist’s account of

language acquisition is problematic with low-frequency and unseen tokens, which

Zipf’s law predicts to be prevalent in linguistic distributions.

4.2 FREQUENCY EFFECTS ON LANGUAGE ACQUISITION

A large body of literature suggests that there is an effect of frequency on L1 ac-

quisition. Studies on the acquisition of verbs by young children show that early

Age-of-Acquisition (AoA) words such as come, hit, take and disappear are more fre-

quent than their semantically equivalent late-AoA words arrive, strike, remove and

vanish. Research on the lexicon has attested to the frequency effect and suggests

that the lexicon stores not only lexical features but also information related to fre-

quency. In lexical decision experiments, high-frequency words are accessed faster

than low-frequency words (Forster & Chambers, 1973) even after controlling for

the length and phonological complexity of words. For example, among clock, doc-

tor, hut, and urn, the first two high-frequency words are processed faster than the

latter low-frequency words. This simple frequency effect appears in both auditory

and visual tasks (Bradley & Forster, 1987).

The effect of lexical frequency is also attested in high-level language processes

such as sentence processing. Foss (1969) has shown that a sentence with a low-

frequency synonym is processed more slowly than an equivalent sentence with a

high-frequency synonym. Frequency is also at work in prepositional phrase at-

tachment. In addition to the global and heuristic preference to attach a preposi-

tional phrase to the lower phrase in English (i.e., Minimal Attachment), associative

frequency between the verb and the prepositional phrase also influences the res-
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olution of the PP attachment ambiguity. At the extreme end of the frequency ef-

fects on the PP attachment resolution, Hindle and Rooth (1993) demonstrated that

measures of association among verb, preposition, and noun derived from a large

corpus alone can be used to predict the human judgment of PP attachment with

high accuracy.

The effect of simple frequency is evident also in the historical diachronic change

of language. For example, Lieberman et al. (Liberman, Michel, Jackson, Tang, &

Nowak, 2007) conducted corpus analyses of diachronic development of irregular

verbs from Old English to Modern English. While the number of irregular forms

decreased over the history of English, the regularization of irregular verbs did not

occur randomly. The high-frequency irregular verbs typically survived and still

exist in Modern English (e.g., be, have, come, do, find, get, give, go, know, say, see, take

etc.). In contrast, the low-frequency irregular verbs were more likely to be regu-

larized due to the selection process and to disappear in the developmental process

of the English language (e.g., stroke, suck, swallow, wash, weigh, yell, yield, bark, bel-

low are regularized, but wake, weave, weep, wind, bid, dive, heave are not.). Pagel

et al. (Pagel, Atkinson, & Meade, 2007), in a synchronic cross-linguistic study,

supported the hypothesis that low-frequency irregular verbs have a higher regu-

larization rate than high-frequency ones. Their analyses of contemporary English,

Spanish, Russian, and Greek show a negative correlation between verb frequency

and the rate of verb meaning replacement (i.e., mismatch of meanings among the

four languages). This suggests that the meanings of low-frequency verbs tend to

be replaced with new meanings while high-frequency verbs are less subject to such

a change.

Bybee (Bybee & Hopper, 2001; Bybee, 2003, 2008) argues that frequency ef-
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fects on diachronic change reflect the fact that grammar is formulated by the cog-

nitive organization of learners’ experience. In her strongly usage-based account,

Bybee argues that high-frequency tokens found in a construction (e.g., quedarse

inmóvil ”become immobile” in [verb + adjective] construction in Spanish) under-

goes a process called grammaticalization, in which the high-frequency type serves

as the prototype for the meaning and attracts other tokens that are semantically

similar to the prototype (e.g., quedarse parado ”become stationary”). Bybee (2006)

showed that native speakers of Spanish preferred a low-frequency phrase (e.g.,

quedarse parado) that has a high-frequency prototype (i.e., quedarse inmóvil) more

than a low-frequency phrase that lacks a high-frequency phrasal synonym (e.g.,

quedarse orgullosisimo ”become proud”).

4.3 THE POWER LAW OF PRACTICE AND THE ZIPFIAN DISTRIBU-

TION

Among cognitive psychologists, the effect of frequency within experimental set-

tings is known as the Power Law of Practice, which says that the frequency effect on

performance of a particular task will diminish as the subject repeatedly performs

task (Newell & Rosenbloom, 1980). The Power Law of Practice is an empirical

model of human learning capacity that has been repeatedly attested in studies on

memory.

(105) Tn = T1 × n−α

(where α ≈ 0.4, Tn = the time to perform a task after n trials, T1 = the time to

perform a task on the first trial, and n = the number of trials)
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As (105) shows, the Power Law of Practice shows that the effect of practice

on performance decreases and will reach asymptote as the frequency increases.

Newell and Rosenbloom (1980) found that α usually averages about 0.4 in vari-

ous memory experiments, and they proposed that chunking of information must

happen in order to achieve a higher level of learning.

The Power Law of Practice highlights two simple, yet often ignored facts about

the frequency effect. First, it shows that the frequency effect should not be mea-

sured on an interval scale. While frequency is a discrete, countable measure, a

fixed interval between two counts does not have equal psychological significance.

In memory experiments, the frequency effect of a single additional exposure is

large when the frequency is small (e.g., comparing the exposure to a token twice

and three times) while it is almost negligible when the frequency is large (e.g.,

comparing 100 exposures to 101 exposures). For this reason, in most experimental

studies, frequency is converted to the logarithmic frequency to average out uneven
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effects of frequency at the high- and low-frequency types.

Second, the Power Law of Practice should be considered with respect to Zipf’s

distribution, a linguistic distribution known to exist in word frequency (Baayen,

2001, 2008a), n-grams (Yang, 2010) and abstract grammatical units such as phrase-

structure rules in the Penn TreeBank and verb-object constructions in CHILDES

(Yang, 2008, 2010). The Power Law of Practice and the Zipf’s distribution together

guarantee the acquisition of high-frequency items without any problem, but pre-

dict a large number of low-frequency items that do not benefit from the effect of

frequency.

Zipf’s Law (Zipf, 1949) states that the rank of a word, r(w) (with the most fre-

quent word assigned rank 1, etc.), and the frequency of a word, f(w), are inversely

proportional to a constant C. Zipf’s Power Law includes an exponential coeffi-

cient α that determines how quickly frequency decreases with rank, but it is often

ignored since α depends on the type of linguistic distributions and should be cal-

culated for each data set. Thus, for example, assuming α is 1, if the most frequent

word (r(w) = 1) has a frequency of 60,000 (f(w) = 60, 000), then the second most

frequent word is expected to have a frequency of 30,000, and the frequency of the

third most frequent word is expected to be 20,000.

(106) Zipf’s distribution (from Baayen (2001))

a. Zipf’s power law

f(w) =
C

r(w)α

where f(w)=frequency of the word, r(w)=rank of the word, C=constant

b. Zipf’s power law (logarithmic version)

log f(w) = logC − α log r(w)
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c. The tails of Zipf’s power law do not match with empirical data→ Zipf-

Mandelbrot’s adjustment (Mandelbrot, 1953)

f(w) =
C

(r(w) + β)α

α is often close to 1 for word frequency distributions

When transformed into a logarithm (see (106b)), α becomes a coefficient of the

log of word rank and constant C becomes an intercept of a simple linear regression

form. So, in the logarithmic version of Zipf’s power says, α is the slope determin-

ing how fast log frequency decreases with log rank, and logC is intercept (e.g.,

log rank 0 = the most frequent word). The parameters α and C vary depending

on the type of data and can be estimated with the least squares method (i.e., sim-

ple regression). Later, Mandelbrot (1953) proposed another parameter β in Zipf’s

Law to capture the deviances in the two tails of the Zipfian curve (see (106c)). The

Zipf-Mandelbrot formula is the simplest adjustment among various proposals for

adjustments, and it retains the original idea of Zipf’s Power Law (Baayen, 2001)

and is applied to various computational techniques such as smoothing1 and the

estimation of a speaker’s vocabulary size and growth over time (Baayen, 2001).

To illustrate the Zipf’s distribution in actual language data, I plotted children’s

language input (the mothers’ utterances in the CHILDES corpus (MacWhinney,

2000)) at different developmental stages (2-4 years old) in Figures 4.1 to 4.3. Three-

thousand words were randomly selected from the CHILDES corpus for each de-

velopment stage. Frequency plots show the frequency counts with respect to the

rank, and the frequency spectrum (Baayen, 2001; Evert & Baroni, 2007) plots the

frequency count, m, and the frequency of each frequency count, V (m). The figures

1e.g., Good-Turning method (Good, 1953)), which estimates the frequency of r(w) = V + 1
and f(w) = 0 (where V is vocabulary size or the number of distinct types in the sample); that is,
frequency of words that did not appear at all in the corpus.
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clearly exhibit the prevalence of Zipf’s distribution at all developmental stages of

L1 acquisition.

The existence of the Zipf’s distribution in the children’s input data means that

the child finds one specific type of word very frequently in their input. In the sim-

plest case, the frequency of the second-most-frequent word is almost half of the

frequency of the most frequent word, and the third-most-frequent word is roughly

a quarter of the frequency of the most frequent word. From the perspective of the

least-frequent types, it can be said that a large number of words that the child en-

counters are very infrequent, many of which are hapax legomena (words appearing

only once in the corpus).

In the data for 2-year-olds (Figure 4.1), for example, the frequency spectrum

shows that more than 250 types appeared only once. To be exact, there were 596

types in the randomly sampled data (roughly 3,000 tokens), of which 254 types

appeared only once (i.e., 43% was the hapax legomena). Similarly, 47% of the types

in the 3-year-old data (299 types among a total of 636 types; see Figure 4.2) and

39% of the types in the 4-year-old data (246 types among a total of 625 types; see

Figure 4.3) were the hapax legomemena. In short, the hapax legomena account for

a significant proportion of the language input in child-directed speech.

The Power Law of Practice and Zipf’s Power Law leave us with a critical prob-

lem in language acquisition from the frequentist’s perspective. On one hand, the

Power Law of Practice states that learners benefit less and less when the same lin-

guistic type is repeated. Zipf’s Law, on the other hand, tells us that high-frequency

words are extremely high-frequent and, therefore, by virtue of the Power Law of

Practice, the language learner will eventually reach asymptote, or a stable stage,
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with high-frequency types. Thus, if one focuses only on the high-frequency types,

there is a good reason to believe that the language learners can acquire a language

only through the exposure to language input. However, the central problem of

language acquisition is its generalizability to low-frequency or unseen types, and

Zipf’s Law says that a significant proportion of the language input consists of

such low-frequency types. In other words, while those two laws ensure the ac-

quisition of high-frequency words, the language learner receives a large number

of words that appear only once (or even never) in their experience. Thus, the

simple frequency effect alone fails to account for all aspects of language acqui-

sition. There must be some other mechanisms that ensure the acquisition of low-

frequency types.

It should be noted that recent studies (Yang, 2008, 2010) show that n-grams

(Yang, 2010), phrase-structure rules in the Penn TreeBank, and the verb-object con-

structions in CHILDES (Yang, 2008, 2010) also exhibit Zipfian-like distributions.

Thus, the pattern that low-frequency types account for the large proportion of

a linguistic distribution is not unique to the word distribution, but is present in

many other linguistic distributions, presumably also in the distribution of the verb

semantic classes. In other words, it is predicted that one or two prototypical verbs

frequently appear in each verb class whereas the rest of the verbs that belong to the

same verb class appear very infrequently or even only once. A critical challenge for

frequency-based language acquisition theories is the acquisition of low-frequency

verbs and, therefore, research focusing on the frequency effect must be account-

able for the acquisition of low-frequency verbs (e.g., crash in the change-of-state

verb class as opposed to break or moan in the laugh verb class as opposed to laugh).

While the total frequency of these low-frequency verbs may not be as large as that

86



of the high-frequency verbs, the low-frequency verbs account for a much larger

proportion of the verb types in each verb class. From the frequentist’s perspective,

it is expected that language learners (including native speakers) will diverge on

their grammatical judgment of low-frequency verbs since the number of exposure

to low-frequency verbs is not large enough to reach asymptote.

4.4 THE ENTRENCHMENT HYPOTHESIS

The Entrenchment Hypothesis is an extension of the simple frequency effect to the

acquisition of argument structures. The entrenchment hypothesis predicts that

frequent exposure to a verb alleviates the difficulty of learning and, therefore, high-

frequency verbs are easy to acquire. As discussed above, ample evidence suggests

that more frequent exposure to a target token facilitates its acquisition and the

same applies to the acquisition of its argument structure.

Brooks et al. (Brooks et al., 1999) found that the frequency of a verb influences

its usage in correct argument structures. They investigated 3-, 5-, and 8-year-old

children’s overgeneralization patterns with early AoA verbs (e.g., come, hit, take

and disappear) and late AoA verbs (e.g., arrive, strike, remove and vanish). Four dif-

ferent kinds of actions were presented to the children who were later asked to

describe actions by using the target verbs. In children’s responses, the number of

overgeneralized uses of verbs (e.g., The cow’s gonna arrive it., It’s hitting. etc.) was

counted. The results showed that, in all age groups, children tend to overgeneral-

ize the late AoA verbs (i.e., less-frequency verbs) more often than the early AoA

verbs (i.e., high-frequency verbs), supporting the prediction made by the entrench-

ment hypothesis.
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The same pattern was observed in subsequent studies with different age groups

and different experimental methods. Theakston (2004) used a grammatical judg-

ment task with 5- and 8-year-old English-speaking children and adults. The partic-

ipants were asked to rate English sentences, some of which were in incorrect tran-

sitive constructions (e.g., *She came me to school., *She arrived her to the park. etc.). A

significant difference was found between high-frequency and low-frequency verbs

such that both children and adults accepted ungrammatical sentences containing

low-frequency verbs more often than those containing high-frequency verbs.

Finally, Ambridge et al. (Ambridge et al., 2008) explored Pinker’s semantic

verb class hypothesis (1989) and Braine and Brooks’ (1995) entrenchment hypoth-

esis in a picture-cued grammatical judgment experiment. Subjects from three dif-

ferent age groups (5-6 year-olds, 9-10 year-olds, and adults) were asked to make

judgments about the grammaticality of sentences presented in either the transi-

tive or intransitive construction. Each sentence contained either a high-frequency

verb (e.g., fall, disappear, and laugh), a low-frequency verb (e.g., tumble, vanish, and

giggle), or a novel verb. Three verb semantic classes (i.e., Fall verbs, Disappear-

verbs, and Laugh-verbs) are not allowed in the transitive construction. Therefore,

Ambridge et al. predicted that their subjects would reject all of the verbs in the

transitive sentences. Following the entrenchment hypothesis, Ambridge et al. also

predicted that high-frequency verbs would be the easiest to reject in the transitive

construction, followed by low-frequency verbs, and that the novel verbs would be

hardest to reject. The researchers found significant main effects of verb semantic

class and sentence type and on the interaction effects between two. They con-

cluded that their subjects successfully identified grammatical constructions and

ungrammatical ones across all three verb classes. The data indicated that it was
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easier for the language learners in all age groups to make grammaticality judg-

ments when verbs were high-frequency than when they were low-frequency or

novel.

To summarize, the entrenchment effect predicts that the verb types that the

language learner encounters more frequently are acquired faster than less-frequent

types. Several experimental studies found that both children and adults accepted

low-frequency verbs in ungrammatical constructions more than high-frequency

verbs, supporting the entrenchment effect on the acquisition of the argument struc-

ture of verbs.

These results leave us with a question about low-frequency items; in other

words, the results must be understood from two contrasting views. From the

perspective of a usage-based theory of language acquisition (Bybee, 2006, 2008;

N. C. Ellis, 2002; Tomasello, 2000), one can argue that these results are evidence of

the entrenchment effects as a primary mechanism of the acquisition of the verb’s

argument structures. However, from a more conservative view (Ambridge et al.,

2008), one can argue that it is evidence that the entrenchment effect exists along

with other cognitive or linguistic generalization systems for the acquisition of the

verb’s argument structure. The frequency effect on high-frequency items cannot

be conclusive evidence for the usage-based account. It is so because ample evi-

dence shows that the frequency effects exist in a wide range of general cognitive

domains (e.g., memory, motor skills etc.), which children must rely on at least to

some extend when acquiring language. Few researchers would claim that lan-

guage acquisition can take place without memory and, if so, it is not surprising at

all to find the frequency effects in high-frequency items. Thus, the central prob-

lem of language acquisition in terms of frequency is low-frequency items. The
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most significant aspect of language acquisition is that children successfully learn

language in an extremely uniform manner with minimal (or even no) exposure to

many of the words of the target language. Therefore, any claim about language

acquisition must have some account of low-frequency forms.

4.5 THE PREEMPTION HYPOTHESIS

The preemption hypothesis is another type of frequency effect that stems from

the mapping between linguistic form and meaning. The preemption hypothesis

predicts that linking one form with one meaning prevents alternative mappings

between the form and other meanings. Several psycholinguistic theories such as

Blocking (Bowerman, 1989), and the Principle of Contrast (E. Clark, 1987), the Mu-

tual Exclusivity Hypothesis (Markman, 1989), and the Competition Model (E. Bates &

MacWhinney, 1989) propose ideas similar to the preemption effect.

One clear example of the preemption effect is seen in the irregular past and

irregular plural morphemes in English. The distribution of English irregular mor-

phemes is arbitrary and unpredictable. For example, the plural of tooth is teeth but

the same analogy does not apply to booth whose past tense is not beeth. By the same

token, the past form of tell is told but the past tense of yell is not yold. In spite of the

arbitrariness of irregularity, children are able to acquire the irregular morphemes

after only a brief overgeneralization stage. Pinker (1989) claims that preemption

effects make the acquisition of irregular morphemes tractable. Since there is only

one form of the plural or past morpheme for each noun and verb in English, only a

small amount of exposure to one correct usage (e.g., teeth) helps the learner induce

that its alternative form (e.g., tooths) is unacceptable.
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Lexical polysemy is another example of the preemption effect at work. Degrees

of polysemy vary since some polysemous expressions have a larger number of

senses than others. According to the preemption effect, seeing a word for one

sense preempts the other possible senses, so it naturally follows that words with a

large number of possible senses are more difficult to learn than words with a few

senses. For example, in WordNet (Miller, Beckwith, Fellbaum, Gross, & Miller,

1993), house has twelve senses as a noun while apartment has only one sense.

(107) senses of house (only the first five senses)

a. a dwelling that serves as living quarters for one or more families (e.g.,

He has a house on Cape Cod., She felt she had to get out of the house.)

b. the members of a business organization that owns or operates one or

more establishments (e.g., He worked for a brokerage house.)

c. the members of a religious community living together

d. the audience gathered together in a theatre or cinema (e.g., The house

applauded., He counted the house.)

e. an official assembly having legislative powers (e.g., A bicameral legisla-

ture has two houses.)

f. aristocratic family line (e.g., the House of York)

(108) sense of apartment

a. a suite of rooms usually on one floor of an apartment house

Thus, between house and apartment, the preemption effect predicts that the lan-

guage learner will have more difficulty in learning the word house than apartment.

Braine & Brooks (1995) extended this effect of preemption to the argument
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structure of verbs. They proposed that exposure to a verb (e.g., disappear) in the

intransitive construction (e.g., The rabbit disappeared.) first strengthens the promi-

nence of the construction in the language learner’s associative memory and facil-

itates the use of such a construction by the learner (the entrenchment effect). In

addition, the association of the verb disappear with the intransitive frame blocks

possible connections between disappear and the other frames (e.g., the transitive

frame *The magician disappeared the rabbit.). Therefore, the language learner can

acquire the correct argument structure for the verb with a limited number of expo-

sures to the verb in the correct argument structure.

Brooks and Tomasello (1999a) conducted an experiment, in which they pre-

sented two nonce verbs as descriptions of two different manner-of-motion actions

to 2-, 4-, and 6-year-old English-speaking children. The verbs were presented ei-

ther in a preemption construction or a non-preemption condition as shown in (109)

(109) a. the preemption condition (only transitive or intransitive constructions)

i. The mouse is meeking the flower.

ii. The car is tamming.

b. the non-preemption condition (transitive + passive or intransitive + pe-

riphrastic causative)

i. The mouse is meeking the flower. / The flower is getting meeked.

ii. The car is tamming. / The doll is helping the car tam.

The participants’ natural utterances were coded into the different construc-

tions and the number of ungrammatical production was counted. The results show

that only 4- and 6-year-old children performed significantly better with the verb
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presented in the preemption condition than those in the non-preemption condi-

tion.

As discussed above, preemption is highly effective when a one-to-one map-

ping is established between a form and its meaning or frame, but it is not as pow-

erful with polysemous expressions and homonyms whose forms are mapped to

two or more interpretations or frames. The acquisition of argument structures suf-

fers essentially the same kind of problem since some verbs are allowed to appear

in multiple constructions. In distinguishing between causative and non-causative

verbs, for example, the language learner cannot induce that to vanish is a non-

causative verb just by hearing it in the inchoative construction (e.g., The rabbit van-

ished.) since some verbs (e.g., splinter) are allowed in both the causative and inchoa-

tive constructions. This issue is critical for the verb that appears in the learner’s

input only once (hapax legomenon) since a learner who has seen the verb splinter

only once in the causative construction (e.g., Andy splintered the soap box.) may in-

correctly deduce that splinter is not allowed in the inchoative construction (e.g., The

soap box splintered. is not possible) by virtue of the preemption effects.

It should also be noted that the preemption effect is independent from the en-

trenchment effect, but they are different perspectives of frequency effect. In other

words, in the example above, apartment is predicted to be easier than house by

virtue of the preemption effect, but it still requires a certain amount of frequency

to be entrenched in the learner’s lexicon. Also, although the word house is pre-

dicted to be difficult on the basis of the preemption effect, the learner may even-

tually acquire house in all of the senses available to the word if they encounter the

word frequently enough to entrench each sense. The empirical frequency data sug-

gest that it is actually what is happening. Frequency counts in the Brown Corpus
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show that the noun house appears 662 times and the frequency of apartment is 92.

In other words, the difficulty of house is alleviated by virtue of the entrenchment

effect. In fact, it is generally true that a word with a large number of senses is

often a high-frequency word. Data from WordNet and the Brown corpus shows

that correlation between the log-frequency and the number of senses of a word is

quite high (r = 0.51; t(11543) = 64.1; p < .001). Thus, from the language learner’s

perspective, the degree of polysemy may not be as problematic as expected owing

to simple entrenchment effects.

4.6 SUMMARY

The past research shows that frequency plays a significant role in the acquisition of

various cognitive skills, including language. However, no conclusive evidence has

been presented as to what kinds of frequency are at work in language acquisition.

The effect of frequency must be considered along with the Zipfian distribution of

language input since the Zipfian distribution suggests that low-frequency types

are not negligible part of the language competence. Among various proposals for

the frequency effect, the entrenchment hypothesis and the preemption hypothesis

are reviewed in this section, for which the past studies present supportive evi-

dence.
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CHAPTER 5

RESEARCH QUESTIONS

5.1 RATIONALE FOR THIS STUDY

Before presenting the research questions for this study, I will make short discussion

of error patterns in L2 English by the native speakers of Japanese. The purpose is

to offer a rationale and argue for the importance of transitivity in L2, which has

received too little attention for its significance for a successful acquisition of L2

English.

I will focus on English prepositions, which are known to be challenging for

Japanese native speakers learning English. In this short discussion, I attempt to

show that the transitivity of a predicate is an underlying factor for the errors of

omission and extraneous prepositions in L2 English. I argue that L2 preposition

errors consist of two fundamentally different error types – one caused by the issue

of transitivity the other is the transfer of the spatial and temporal concepts in L1.
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5.1.1 L2 preposition error: the puzzle

Prepositions are one of the most persistent causes of L2 errors, even among very

advanced L2 speakers (Celce-Murcia, Larsen-Freeman, & Williams, 1999; E. Izumi,

Uchimoto, & Isahara, 2005; Tono, Izumi, & Kaneko, 2004). In the field of computa-

tional linguistics, prepositions, especially their error patterns by L2 language learn-

ers have recently been the focus of computational modeling (Chodorow, Tetreault,

& Han, 2007; Tetreault & Chodorow, 2008; Baldwin, Kordoni, & Villavicencio,

2009), but yet the modeling of L2 preposition errors is one of the least successful

areas (Leacock, Chodorow, Gamon, & Tetreault, 2010).

Prepositions are characterized by several different properties. In terms of its

syntactic properties, a preposition is either subcategorized by the predicate (e.g.,

dispense with, chuckle over/at etc.) or not subcategorized (e.g., live in Japan); valence-

saturated (e.g., pick it up; also known as a particle) or valence-unsaturated (e.g.,

in the park) (Baldwin et al., 2009); and case-marking (e.g., George gave a muffin to

the pigeon.) or not (e.g., George sleeps on the sofa). From the semantic perspective,

prepositions are the central element of studies by cognitive linguists who argue

that the spatial and temporal concepts of the human mind extends to a wide range

of interpretations for each preposition (Tyler & Evans, 2003).

The problem of the preposition in the L2 English of Japanese native speakers

is somewhat puzzling since the post-position in Japanese functions in a similar

manner to the English preposition. Thus, preposition errors cannot be attributed

to the lack of a corresponding conceptual system in L1, which is often argued as

a source of the problem with the English articles (e.g., a, the, φ) for L1 Japanese

learners. As for the preposition, in many cases, there are meaning correspondences
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between the Japanese post-position and the English preposition (e.g., English in

= Japanese de). Also, in his extensive analysis of Japanese post-positions using

Zwicky’s criteria (Zwicky & Pullum, 1983; Zwicky, 1985), Vance (1993) concluded

that the Japanese post-positions and the English prepositions are morphologically

equivalent classes except for the focus particles such as wa, mo, dake, and bakari.

In addition to their equivalent morphological behavior, both the Japanese post-

position and the English preposition follow the same selectional process. Both the

Japanese post-position and the English preposition are either selected by the head

of a predicate (110) or licensed by the adjunct rules (111). For example, into in

(110a) is selected by the head of the predicate enter (equivalently -ni is selected by

hairu in Japanese). In the cases of (110), the selection of the preposition is deter-

mined by the predicate to which a preposition belongs irrespective of the comple-

ment of the predicate. On the other hand, prepositions in (111) are determined by

the head of the adjunct phrase (usually a noun).

(110) Preposition selected by the head

a. by verb

enter into / -ni hashiru

b. by adjective

be notorious for / -de akumyo-takai

c. by (nominalized) noun

departure from / -kara no tabidachi

(111) Preposition as adjunct phrase

a. in summer, on sight, with my dog

natsu ni-, mokuzen de-, tomodachi to-.

97



Another similarity between English prepositions and Japanese post-positions

is that they are both highly polysemous. For example, English in indicates location

(e.g., in Scotland) and time (e.g., in one week). Similarly, Japanese ni- can indicate the

location of an object (e.g., tsukue ni ”on the desk”), path (e.g., gakkou ni- ”to school”)

and time (e.g., ichizi ni- ”at one o’clock”). Some adpositions present semantic id-

iosyncrasies, in which the spatial sense of the preposition is completely lost (e.g.,

at first hand, on a shoestring etc.). While adopositions are highly polysemous, each

sense exhibits strong selectional restriction on the arguments with which it appears

(e.g., English into and Japanese e- take only Path NP). Finally, in both English and

Japanese, adpositions play a significant role in argument structures, especially in

the various syntactic argument alternations (e.g., the locative alternation (Levin,

1993; Fukui, Miyagawa, & Tenny, 1985)) and in the predicate’s transitivity (e.g.,

English run into, knock down, sort out, and drop off are all transitive, but run out,

branch off, freeze over and drop off are intransitive).

5.1.2 L2 preposition error: the classification of errors

Despite the functional similarity, the acquisition of English prepositions is one

of the most formidable challenges to non-native English speakers. Chodorow et

al. (Chodorow et al., 2007) analyzed ESL grammar errors and estimated 29% of

intermediate/advanced ESL students’ errors are related to prepositions. Using

their NICT JLE Corpus, an error-tagged spoken English corpus consisting of 130K

words by 167 native Japanese speakers, other researchers (Tanimura, Takeuchi, &

Isahara, 2004; Tono et al., 2004) also found that, among the total of 1624 preposi-

tions errors, 587 (36.15%) are due to the misuse of prepositions (e.g., *They arrived

to the town), 168 (10.34%) are due to the insertion of incorrect prepositions (e.g.,
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*They came to inside), and 869 (53.5%) are the omission of prepositions (e.g., *He is

fond this book).

This classification of L2 preposition errors suggests that the problem with prepo-

sitions does not derive from a single source. The misuse of incorrect prepositions

indicates that L2 learners have trouble identifying the appropriate preposition that

fits the predicate. This type of error is qualitatively different from the omission and

extraneous use of prepositions in which the L2 leaners fail to detect necessity or re-

dundancy of the preposition.

I argue that the misuse-type of preposition error can be attributed to the con-

ceptual transfer (Odlin, 2005, 2008) from L1 and the extraneous/omission-type

error is caused by the incomplete acquisition of the predicate’s transitivity. For

example, Jarvis (1998) found that L2 learners have different preference for which

preposition the use to describe motion and space, depending on their first lan-

guage. Jarvis argues that such tendencies are evidence for L1 conceptual transfer,

in which L2 learners transfer the way they carve up spatial concepts in L1 to L2.

Between English and Japanese, this conceptual transfer may cause various mis-

uses of the locational prepositions such as the roof *on/over our heads since there is

no distinction between the spatial concepts of on and over in Japanese.

However, L1 concept transfer falls short in explaining the extraneous and miss-

ing types of preposition error. These errors have little to do with L1 conceptual

transfer since they are caused by the failure to understand whether or not the

preposition is necessary for the predicate. Examples of missing and extraneous

prepositions are shown in (112).

(112) a. We discussed (*about) our plan.
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b. You can talk *(about) our plan.

c. Dana married (*with) Joe.

d. Dana broke up *(with) Joe.

One way to analyze the extraneous and omission type of preposition errors is

as L2 learners’ failure to acquire the correct valency of the predicate. For cases of

extraneous prepositions (i.e., (112a) and (112c)), L2 leaners may inaccurately think

that the predicate is intransitive, which requires a transitive preposition to intro-

duce the direct object. Then, the missing preposition (i.e., (112b) and (112d)) can

be understood as a reverse case – they are generated based on the inaccurate as-

sumption that predicates like talk are transitive, requiring no transitive preposition

for the direct object.

In sum, preposition errors, one of the most formidable types of L2 errors, con-

sist of two qualitatively different problems for L2 English speakers. On one hand,

spatial concepts from the L1 influence the selection of prepositions in L2 English,

which results in the use of inappropriate prepositions with the predicate. On the

other hand, the problem of extraneous and omitted prepositions is better under-

stood as a problem with knowledge of the predicate’s valency – in other words,

the L2 learners fail to acquire the correct transitive status of the predicate, which

results in overuse and failure to use the preposition. Thus, the preposition er-

rors reflect two different sources of difficulty in L2 acquisition. On one hand, the

conceptual transfer from L1 influences the selection of prepositions in L2 English,

resulting in the misuse of prepositions. On the other hand, the L2 speaker’s in-

correct understanding of the predicate’s transitivity in English contributes to the

extraneous/omission-type of preposition error.
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5.2 RESEARCH QUESTIONS

The purpose of this study is to investigate the acquisition process of L2 English

transitivity by native speakers of Japanese. Three major influences that are known

or have been argued to influence L2 acquisition are considered in this study; that

is, the verb’s semantic class (Chapter 2), the asymmetric relationship between L1

and L2 (Chapter 3), and frequency of the verb (Chapter 4). The previous studies

suggest that problems in L2 typically arise when the L1 grammar is a superset

of the L2 grammar, and frequency effects have been proposed to influence this

process (Ambridge et al., 2008). This study investigates whether or not the same

pattern emerges in the second language learners. The research questions for the

current study are as following:

(113) Research Questions

a. Where the verb semantic classes constitute a asymmetric relationship

between English and Japanese (e.g., the exceptional causative and pro-

totypical causative classes), can L2 learners acquire the usage of the con-

struction that is a subset of their L1?

b. What is the role of frequency in this acquisition process?

More specifically, the following hypotheses are formulated for each class of

verb semantic class.

(114) Research Hypotheses

a. Exceptional and Prototypical Causative Verb classes

• The causative verbs in English are subject to finer semantic con-

straints than those in Japanese and, therefore, the use of causative
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verbs comprises a subset of that of Japanese. Japanese native speak-

ers learning English are expected to face a stronger learnability prob-

lem when the asymmetric relationship in SLA holds (i.e., Excep-

tional Causative Verb class) than when no such relationship exits

between L1 and L2 (i.e., Prototypical Causative Verb class).

b. Other verb classes

• The Hit-touch (pure transitive) verbs and the Laugh (unergative)

verbs behave in a similar manner in English and Japanese. Simi-

larly, the verbs in the Object-drop Verb class are allowed to have

null-objects in both English and Japanese. Thus, no learnability

problem derived from the asymmetric relationship is expected with

those verb classes. However, Japanese native speakers learning

English might overextend the null-object pattern to the Hit-touch

verb. In such a case, Japanese native speakers will accept the Hit-

touch verbs in the intransitive constructions. Similarly, the verbs in

the Body-part Verb class in English and Japanese are allowed to be

in both the transitive and interactive frames (e.g., Aaron waved the

flag. / Arron waved. / The flag waved.), but the Japanese verb pairs

are morphologically marked.

c. Frequency effect

• Everything else being equal, sentences with a high-frequency verb

are easier for L2 learners to make native-like judgments than those

with a low-frequency verb.
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CHAPTER 6

METHOD

6.1 PARTICIPANTS

6.1.1 Participants

Twenty-six native English-speaking participants (control group) and 35 Japanese-

speaking participants (focus group) participated in the experiment. Participants

were recruited on three different campuses of the City University of New York

(CUNY Graduate Center, Queens College, and LaGuardia Community College).

The control participants were recruited on the same three school campuses and

through the author’s personal contacts. Recruitment was advertised through the

Japanese student organization on each campus and through flyers posted on school

bulletin boards. None of the control participants had background in linguistics.

Participation was voluntary for both the experimental and focus group partici-

pants and $10 remuneration was provided for participation.

All participants for the focus group were native speakers of Japanese who used
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Japanese as their primary language of instruction at least until high school. All the

participants in the focus group had been in the U.S. for at least half a year at the

time of the experiment and they were all learning English as a second language.

Participants for the control group spoke English as their first language, although

some spoke another language as a second language. All participants were 18 years

of age or older, had grade-level literacy skills in their first language, and were able

to read texts on a computer screen.

Participant demographics were mixed in terms of ethnicity, age, and educa-

tional and language background. For example, although the majority of partici-

pants were in the range of 18-39 years old, the average of the age range was slightly

higher in the focus group. Education also varied from high school to the doctoral

level with a slightly higher average in the focus group. A summary of the ques-

tionnaire about the participants’ ethnic and educational background is presented

in Table 6.1.

6.1.2 English proficiency

The English proficiency of the focus group participants was tested using the lis-

tening section of The Michigan English Language Assessment Battery (MELAB)

(Testing and Certification Division English Language Institute, 2009) and self-evaluation

of English proficiency in a questionnaire. The mean number of items correct on the

MELAB was 35.51 out of a total of 45 items with a standard deviation of 4.94 and

a standard error of 0.84 (see Figure 6.1).
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Table 6.1: Summary of the questionnaire data
ETHNIC BACKGROUND NATIVE NON-NATIVE

African American 8 0
Asian 2 0
Hispanic/Latino 3 0
Japanese 0 35
Other 5 0
White 8 0
COUNTRY OF BIRTH

Japanese 0 35
Others 4 0
United States 22 0
GENDER

Female 10 25
Male 16 10
AGE

under 20 yld 10 1
20-29 yld 10 14
30-39 yld 2 17
40-49 yld 1 2
50-59 yld 3 1
HIGHEST DEGREE

1. High School 19 11
2. Associates 4 9
3. Bachelors 3 10
4. Masters 0 4
6. Doctoral 0 1

CURRENT DEGREE SOUGHT NATIVE NON-NATIVE

1. High School 3 1
2. Associates 9 10
3. Bachelors 6 6
4. Masters 0 4
5. Business or law 0 1
6. Doctoral 0 2
HANDEDNESS

Both 2 0
Left-handed 2 1
Right-handed 22 34
LENGTH OF STAY IN THE US
0-1 year - 9
1-2 years - 4
2-3 years - 6
4-5 years - 4
more than 6 years - 3
TOEFL
100-160 (33-56) - 7
161-220 (57-83) - 9
221-250 (84-100) - 3
251-280 (101-114) - 4
351-280 (101-114) - 1
EIKEN
2nd grade - 6
2nd (pre) grade - 1
1st (pre) grade - 4

The Michigan English Language Assessment Battery
Percent of correct items (total 45 questions)

Printed on: Dec 12, 2011
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Figure 6.1: Histogram for the MELAB scores of the focus group (Japanese native
speakers) participants
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The questionnaire items concerning English proficiency were the number of

completed ESL classes, the number of completed college-level classes in the U.S.,

duration of stay in the U.S., self-assessment of listening, speaking, reading, and

writing skills in English, TOEFL score (only those who had taken the TOEFL exam),

and Eiken1 levels. The summary of the results of those questionnaire items is listed

in Tables 6.1 and 6.2.

Table 6.2: Questionnaire data: self-reported English proficiency (non-native partic-
ipants only)

Listening proficiency BEGINNER INTERMEDIATE ADVANCED (NEAR)NATIVE
13 13 7 2

Reading proficiency BEGINNER INTERMEDIATE ADVANCED (NEAR)NATIVE
10 19 4 2

Speaking proficiency BEGINNER INTERMEDIATE ADVANCED (NEAR)NATIVE
16 12 6 1

Writing proficiency BEGINNER INTERMEDIATE ADVANCED (NEAR)NATIVE
14 14 6 1

Table 6.3: Comparison between the TOEFL scores (CBT/iBT) and the mean num-
bers of correct items in MELAB

TOELF CBT (iBT) MELAB

100-160 (33-56) 34.14
161-220 (57-83) 35.44

221-250 (84-100) 33.67
251-280 (101-114) 43.00
280-300 (115-120) 41.00

As shown in Table 6.4, the MELAB score was moderately to strongly correlated

with the duration of stay in the U.S., TOEFL scores, and the self-assessment mea-

sures (r = 0.40 − 0.57) and all correlations were significant (p < 0.01). The other

questionnaire items (i.e., ESL classes, college-level classes, and Eiken) were not

1Test of Practical English Proficiency administered by the Ministry of Education in Japan
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significantly correlated with MELAB. The self-reported TOEFL score (Table 6.2)

showed the highest correlation with MELAB (r=0.57, p= .0003). Table 6.3 shows

the mean numbers of correct MELAB items in terms of the reported TOEFL scores.

Table 6.4: Correlation matrix for English proficiency measures
Correct # ESL

Classes
College
Classes

Length in
US

Listening

Correct # 1.00 -0.08 0.33 0.40 0.44
ESL Classes – 1.00 0.08 0.38 -0.14
College Classes – – 1.00 0.57 0.22
Length in US – – – 1.00 0.28
Listening Proficiency – – – – 1.00
Reading Proficiency – – – – –
Speaking Proficiency – – – – –
Writing Proficiency – – – – –
TOEFL – – – – –
EIKEN – – – – –

Reading Speaking Writing TOEFL EIKEN
Correct # 0.47 0.49 0.46 0.57 -0.17
ESL Classes -0.18 -0.16 -0.02 -0.17 0.42
College Classes 0.25 0.20 0.30 0.35 -0.29
Length in US 0.27 0.41 0.18 0.48 -0.32
Listening Proficiency 0.85 0.83 0.78 0.71 -0.19
Reading Proficiency 1.00 0.76 0.83 0.72 -0.10
Speaking Proficiency – 1.00 0.79 0.76 -0.35
Writing Proficiency – – 1.00 0.70 -0.09
TOEFL – – – 1.00 -0.50
EIKEN – – – – 1.00

6.1.3 Stimuli

As discussed above, nine verb semantic classes were selected from Levin (1993)

and Pinker (1989, 2007) (see (115)). They were then consolidated into six larger

classes based on their theoretically-expected acceptability in causative construc-

tions (see Table 6.5).
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(115) a. Change-of-state verbs (”Verbs of change of state” and ”Break verbs”

(Levin, 1993, p. 28-29))

abate, advance, age, air, alter, atrophy, awake, balance, blast, blur, break, burn,

burst, capsize, change, char, chill, chip, clog, close, collapse, collect, compress,

condense, contract, corrode, crack, crash, crumble, crush, decompose, decrease,

deflate, defrost, degrade, diminish, dissolve, distend, divide, double, drain, ease,

enlarge, expand,, explode, fade, fill, flood, fracture, fray, freeze, frost, fuse,

grow, halt, heal, heat, hush, ignite, improve, increase, inflate, kindle, light,

loop, mature, melt, multiply, overturn, pop, quadruple, rekindle, reopen, re-

produce, rip, rupture, scorch, sear, shatter, short, short-circuit, shrink, shrivel,

singe,, sink, smash, snap, soak, splay, splinter, split, sprout, steep, stretch,

submerge, subside, taper, tear, thaw, tilt, tire, topple, triple, unfold, vary, warp

b. Manner-of-motion verbs (”Roll verbs” (Levin, 1993, p. 265-266), ”Bend

verbs” (Levin, 1993, p. 28))

amble, backpack, bend, bolt, bounce, bound, bowl, canter, carom, cavort, charge,

clamber, climb, clump, coast, crawl, crease, creep, crinkle, crumple, dan, dash,

dodder, drift, file, flit, float, fly, fold, frolic, gallop, gambol, glide, goosestep, has-

ten, hike, hobble, hop, hurry, hurtle, inch, jog, journey, jump, leap, limp, lollop,

lope, lumber, lurch, march, meander, mince, mosey, nip, pad, parade, perambu-

late, plod, prance, promenade, prowl, race, ramble, roam, roll, romp, rove, rum-

ple, run, rush, sashay, saunter, scamper, scoot, scram, scramble, scud, scurry,

scutter, scuttle, shamble, shuffle, sidle, skedaddle, skip, skitter, skulk, sleep-

walk, slide, slink, slither, slog, slouch, sneak, somersault, speed, stagger, stomp,

stray, streak, stride, stroll, strut, stumble, stump, swagger, sweep, swim, tack,

tear, tiptoe, toddle, totter, traipse, tramp, travel, trek, troop, trot, trudge, trun-

dle, vault, waddle, wade, walk, wander, whiz, wrinkle, zigzag, zoom
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c. Inherently-directed motion verbs (repeating (30))

advance, arrive, ascend, climb, come, cross, depart, descend, enter, escape, exit,

fall, flee, go, leave, meek, plunge, recede, return, rise, tumble

d. Verbs of appearance/disappearance (repeating (25))

annihilate, appear, arise, assassinate, awake, blitz, butcher, come, dawn, dec-

imate, demolish, destroy, devastate, die, disappear, dispatch, eliminate, em-

anate, emerge, ensue, erupt, eventuate, evolve, execute, expire, exterminate,

extirpate, flow, gush, happen, immolate, issue, kill, lapse, liquidate, massacre,

materialize, murder, obliterate, occur, perish, plop, ravage, raze, recur, result,

rise, ruin, slaughter, slay, steal, stem, stream, supervene, surge, transpire,

vanish, waste, wax, wreck

e. Hit-touch verbs (”Hit verbs” (Levin, 1993, p. 148) and ”Touch verbs”

(Levin, 1993, p. 155))

bang, bash, batter, beat, bump, butt, caress, dash, drum, graze, hammer, hit,

kick, kiss, knock, lash, lick, nudge, pat, peck(=kiss), pinch, pound, prod, rap,

slap, smack, smash, sting, strike, stroke, tamp, tap, thump, thwack, tickle,

touch, whack

f. Laugh verbs (”Breath verbs” (Levin, 1993, p. 148) and ”Verbs of non-

verbal expression” (Levin, 1993, p. 149))

beam, bleed, breathe, cackle, chortle, chuckle, cough, cough, cry, cry, dribble,

drool, frown, gape, gasp, gawk, giggle, glare, glower, goggle, grimace, grin,

groan, growl, guffaw, howl, jeer, laugh, moan, pout, puke, scowl, sigh, sim-

per, smile, smirk, sneeze, snicker, sniff, snigger, snivel, snore, snort, sob, spit,

sweat, titter, vomit, weep, weep, whistle, yawn

g. Object-drop verbs (repeating (80)

bake, carve, chop, clean, cook, crochet, draw, drink, dust, eat, embroider, hum,
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hunt, fish, iron, knead, knit, mend, milk,, mow, nurse, pack, paint, play, plow,

polish, read, recite, sew, sculpt, sing, sketch, sow, study, sweep, teach, type,

sketch, vacuum, wash, weave, whittle, write

h. Body-part verbs (”Wink verbs” (Levin, 1993, p. 34))

blink (eyes), clap (hands), nod (head), point (finger), shrug (shoulders), squint

(eyes), wag (tail), wave (hand), wink (eye)

Table 6.5: Six verb semantic classes and verbs used in the experiment

VERB CLASS LEVIN (1993)/PINKER (1989)
STIMULUS VERBS

HIGH FREQ MID FREQ LOW FREQ

Laugh (unergative) LAUGH verbs laugh cry moan

Exceptional Causative
Verbs of DISAPPEARANCE die disappear vanish

INHERENTLY-DIRECTED motion verbs go descend tumble

Hit-touch (pure transitive)
HIT verbs strike kick smash

TOUCH verbs touch kiss tickle

Object-drop OBJECT-DROP verbs play eat bake

Body-part BODY-PART verbs wave shrug blink

Prototypical Causative
CHANGE-OF-STATE verbs sink melt crash

MANNER-OF-MOTION verbs move roll bounce

Each participant saw three verbs from different frequency strata for a given

verb semantic class. For example, in the Exceptional Causative Verb class, die

(high-frequency disappearance verb), go (high-frequency inherently-directed mo-

tion verb), disappear (mid-freq disappearance), descend (mid-freq inherently-directed

motion), vanish (low-freq disappearance), and tumble (low-freq inherently-directed

motion) were selected.

Verb frequency was counted with using three different English corpora: Open

American National Corpus (OANC) (Reppen, Ide, & Suderman, 2005), the Penn

Treebank Corpus (PTB) (M. P. Marcus, Kim, Marcinkiewicz, MacIntyre, & Fer-

guson, 1994), and CELEX2 (Baayen, Piepenbrock, & Gulikers, 1996). OANC is a
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15-million word corpus and the largest genre-balanced American English corpus

to date. The benefit of using a large balanced corpus is obvious, but it remained

necessary to use multiple corpora to validate the accuracy of its frequency counts.

Since OANC was automatically parsed and was assigned part-of-speech informa-

tion with machine-learning algorithms, accuracy of the frequency count relies on

the performance of the machine learning algorithm. For example, swing may ap-

pear more frequent than sway in a simple token count, but the true frequency of

the verb swing could have been inflated by its zero-derivational nominals (e.g., a

bad swing in baseball or a swing near the sandbox) that was inaccurately judged

as a verb. Also, the low-frequency irregular verbs such as swung, span, swept, torn,

and sown may not be tokenized correctly due to their unstable morphological ir-

regularity (Liberman et al., 2007). These problems are not crucial in the PTB corpus

since PTB was fully manually annotated and cross-validated and is considered as

the most reliable corpus for tags (M. P. Marcus et al., 1994). Finally, CELEX2 is the

largest (British) English lexical database. It has been developed by Harald Baayen

and his colleagues using various statistical estimation procedures. The advantage

of the CELEX2 corpus is the statistically estimated frequency counts for tokenized

words and homograph words. In other words, CELEX2 captures frequency such

that highly-polysemous words like roll (e.g., 1. moving by turning over and over

on an axis, 2. turn eyes upwards, 3. lie down and turn over and over, 4. (ship)

oscillate around an axis etc.) are not as frequent as monosemous verbs that have

the same frequency counts in the other corpora.

Comparisons of the three corpora reveal some differences in the frequency

count, but the effects are minimal as far as the verbs selected for the current re-

search. Table 6.1.3 shows the correlations of frequency counts of 3098 lemmanized
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words in the three different corpora. The frequency counts in the three corpora are

highly correlated in the range of 0.95 to 0.98 (see Table 6.1.3).

PTB OANC CELEX2
PTB 1.00000 0.95053 0.94602

OANC - 1.00000 0.97740
CELEX2 - - 1.00000

Table 6.6: Correlations of verb frequencies in the Penn Treebank (PTB; 4.5 million
words), the Open American National Corpus (OANC; 15 million words), and the
CELEX2 corpus (frequency counts from the 17.5-million-word Cobuild Corpus).
3098 verb lemmas (with WordNet Lemmatizer) that appeared at least once in each
of the three corpora are used.

The 27 verbs used as the stimuli in this experiment show that the frequency

counts in PTB are not stable for low-frequency words (see Table 6.7). For exam-

ple, cry and moan appear to be nearly as frequent in PTB, but the other two larger

corpora clearly show cry is far more frequent than moan. Also, two low-frequency

verbs, tickle and bake, did not appear at all in the PTB corpus. As for the mid-

and high-frequency verbs, some verbs (e.g., tumble and crash) were unexpectedly

high in frequency, presumably due to the influence of certain genres (e.g., tumbling

stock market may appear frequently in business articles) and the misanalysis of their

derivational adjectival forms as verb’s participles (e.g., a crashed vehicle is analyzed

as the past-participle (VBN)).

Because of the instability of the frequency counts for low-frequency tokens,

for some of the data analyses, verb frequency counted within each class was con-

verted into the ordinal categories (high, mid, and low) in this experiment. When

an analysis required interval variables, the logarithmically transformed raw verb

frequency derived from CELEX2 was employed.
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Table 6.7: Comparisons of the frequency counts of the stimulus verbs in the three
different corpora.

VERBCLASS WORD PTB OANC CELEX2
1 LAUGH laugh 14 970 3058
2 LAUGH cry 4 700 2158
3 LAUGH moan 3 67 237
4 DISAPPEAR die 84 4537 4279
5 DISAPPEAR disappear 25 762 1234
6 DISAPPEAR vanish 7 196 729
7 INHET MOT go 1026 54884 51830
8 INHET MOT descend 5 265 448
9 INHET MOT tumble 68 106 200

10 HIT strike 64 1095 1999
11 HIT kick 29 1004 753
12 HIT smash 4 121 436
13 TOUCH touch 19 868 1967
14 TOUCH kiss 2 254 1056
15 TOUCH tickle 0 7 77
16 OBJ DROP play 189 10326 7245
17 OBJ DROP eat 37 3943 5183
18 OBJ DROP bake 0 157 423
19 BODY PART wave 8 181 1280
20 BODY PART shrug 4 152 444
21 BODY PART blink 3 77 246
22 CHANGE STATE sink 38 333 892
23 CHANGE STATE melt 5 229 436
24 CHANGE STATE crash 15 359 335
25 MANNER move 331 6637 7653
26 MANNER roll 51 840 1287
27 MANNER bounce 25 291 289
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In the experiment, each verb was used in three different frames: an agent in-

transitive frame (Agent Intransitive, hereafter; e.g., *The man vanished, in the sense

of the man made someone disappear), a theme intransitive frame (Theme Intransi-

tive, hereafter; e.g., The coin vanished), and a transitive frame (Transitive, hereafter;

*The man vanished the coin) (see Figure 6.3). Each of these three sentences appeared

upon the completion of a video clip, in which an animated agent and potential pa-

tient make various kinds of movement. Then, the participant was asked to rate its

adequacy of the description of the video on a 5-point Likert scale (see Figure 6.2).

Figure 6.2: Grammaticality judgment scale with smiley face illustrations

One-third of the stimuli were distractor sentences, which appeared in correct

descriptions of the movie (e.g., The man was running.), inaccurate descriptions of

the movie (*The man walked.), and ungrammatical descriptions (*The man runned.)

(see Figure 6.4). The experiment was self-paced and the stimuli were randomized

for each participant. All stimulus sentences are listed in Appendix.
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Figure 6.3: Frames from the movie clip for the stimulus verb vanish (The man van-
ished the coin; The man vanished; and The coin vanished.)

Figure 6.4: Frames from the movie clip for the example verb run (The man was
running; *The man walked; and *The man runned.)

6.2 DESIGN

6.2.1 Research design

Many commonly used psycholinguistics experiment packages such as e-prime (Schneider,

Eschman, & Zuccolotto, 2002) and DMDX (Forster & Forster, 2003) do not pro-

vide sufficient support for video stimuli, which is a crucial component for the

current experiment. Therefore, new open-source experiment modules were de-

veloped with Macromedia Flash and ActionScript3. Flash/ActionScript is widely

used in many Internet applications and is useful in various experimental tasks as

an experiment package (Reimers & Stewart, 2007).

All procedures were carried out at a computer station in a quiet room. The

procedure consisted of three parts: (1) Questionnaire, (2) English proficiency as-

sessment, and (3) Grammaticality judgment of English sentences with visual cues.
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It took about 45-50 minutes to complete the experiment module for the control-

group (native English-speaker) participants and 60-70 minutes for the focus-group

(native Japanese-speaker) participants.

• Questionnaire (approximately 5 min.)

Both the focus- and control-group participants answered the computer-based

questionnaire. The questionnaire included questions about each participant’s

demographic information, and educational background; and for the Japanese

native speakers, their English language proficiency and amount of ESL in-

struction (the last two items are the focus group participants only). A com-

plete list of questionnaire items is attached in Appendix.

• English proficiency assessment (approximately 20 min.)

Each participant was asked to listen to 47 short questions adopted from MELAB

and to select the best answer among the multiple-choice answers. The list of

MELAB question items is attached in Appendix. The participant for the con-

trol group skipped this section of the experiment.

• Grammaticality judgment of English sentences with visual cues (approxi-

mately 45 min.)

Each participant watched a video clip in which an animated agent and po-

tential patient make various kinds of movement. Upon the completion of

the video, the participant saw an English sentence and was asked to rate its

adequacy of the description of the video on a 5-point Likert scale (see Figure

6.2). There were a total of 142 prompts in this section, including 4 practice

prompts and 57 distractors.
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6.2.2 Data analysis procedures

In the analyses of data, the focus group participants were divided into two sub-

groups: the high-proficiency group (participants who scored above the median

score) and the low-proficiency group (below the median score) based on the MELAB

scores (see Table 6.8). When an analysis required interval variables, the raw num-

ber of correct items was used.

Table 6.8: Proficiency groups of the participants
NATIVE
SPEAKER

HIGH PROFI-
CIENCY

LOW PROFI-
CIENCY

Number of
participants

26 18 17

The design of the experiment is the repeated-measure design since each subject

saw the verb, representing each level of the experimental factors.

The participants’ grammaticality judgment scores were used as the dependent

variable. For those stimulus items that were expected to be judged ungrammatical

by native speakers, the ratings were reverse coded prior to analysis. For example,

disappear is not grammatical in the transitive frame (e.g., *The wizard disappeared

the dove.) and in the agent intransitive frame (e.g., *The wizard disappeared. in the

sense that the wizard disappeared something). In cases such as these, each partici-

pant’s rating was reversed by converting a 1 to a rating of 5, a 2 to a 4, a 4 to a 2, and

a 5 to a 1. After recoding the responses for the ungrammatical items and retaining

the original responses for the grammatical items the ratings can be interpreted in

a uniform manner as similarity to expected native speaker judgments, with 5 as

”most similar” and 1 as ”least similar.”

The box-and-whisker plot of the reversed grammaticality judgment scores (Fig-
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ure 6.5) shows that grammaticality judgment scores suffer from a ceiling effect be-

cause many participants selected the highest score (or the lowest score when the

sentence is ungrammatical) in each trial. To resolve this problem, the grammati-

cality judgment scores for each verb in the three different frames were summed to

a single score. Since all verbs appeared three times in three different frames, the

resulting summed score for each verb ranged from 3 to 15. This transformation

resolved the ceiling effect of the original dependent variable as shown in Figure

6.5.

●●●●●●●

●●

●●

●●●●

●●●●●●

●

●●●●●●●

●●●●●●

●

●

●●●●

●●●

●●●●●

●●

●●●

●●●

●●●●●●●●●

●●●

●

●●●●●●●

●●

●●

●

●●●●

●

●●●

●

●

●

●

●

●●●●

●

●●●

●●

●●●

●●●

●●

●●●●●●●●●●●●●●●

●●

●●●

●

●●●

●

●●●●●●●

●●●●●

●

●●●

●●●●

●●●●●●●●●●●●●●●

●●●

●

●●●

●●

●

●●

●●●●●

●●●●●●●

●●

●●●

●●

●●

●●

●

●

●

●

●●

●

●

●●●●●

●●

●●

●●

●●

●●●

●

●

●●

●

●

●

●●●●

●●●●

●●●

●●

●●●●●

●●●●●●●●●●●●

●

●

●

●●●●

●●●

●

●●●

●

●

●●●●

●●●●●●●●

●●●●●●●●●●●●●●●●

●●●●

●●●

●

●●●●●●●

●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●●●●●

●

●●●●●●

●●●●●●●●●●●●●●●●

●●

●●

●

●

●

●

●●●●●●

●

●●

●

●●●●●●●

●●

●●●

●●●●●●

●

●

●●

●

●●●

●●

●●

●●

●

●●

●●●

●

●●

●●●

●●

●

●●●●

●

●●

●●●●●●●●●

●

●●●●●

●

●●●●●●

●●

●●●●●●●●●

●●●

●

●●

●

●●●●●●●●●●

●●

●

●

●

●

●●

●●

●●●●●●●

●

●●●●●●●●●●

●

●●

●

●●

●

●

●

●

●

●

●

●●●●●

●●●

●●

●●●●●●●

●

●

●●●●●●●●●●●●

●●●●●●

●

●

●●

1
2

3
4

5

Boxplots for the dependent variable:
Grammatical judgment on the scale of 1−5

Grammatical Judgment for each frame

G
ra

m
m

at
ic

al
 ju

dg
m

en
t s

co
re

●●●●●6
8

10
12

14

Boxplots for the dependent variable:
Summed grammatical judgment on the scale of 3−15

Summed Grammatical Judgment

G
ra

m
m

at
ic

al
 ju

dg
m

en
t s

co
re

 (
su

m
m

ed
)

Figure 6.5: Box-and-whisker plots for grammaticality judgment scores and gram-
maticality preference scores

The traditional statistical analysis that is appropriate for a research design like

the current study is a mixed-design Analysis of Variance (mixed-design ANOVA)

with scores from each participant treated as a repeated measure. Such analyses are

commonly accepted in the language acquisition literature and, in fact, even more

basic hypothesis testing procedures like multiple t-tests or multiple ANOVAs are
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sometimes used despite their limitation in statistical procedures and larger risks of

making Type-I errors.

In the mixed-design ANOVA, which is an extension of the simple factorial

ANOVA, the same subject receives multiple treatments (the treatment is repeated).

Since the individual variability is systematically added to the within-treatment

variance, the error term (unaccounted variance) for the mixed-design ANOVA is

calculated from the between-subject variance within each group and the variance

within each subject excluding the repeated-measure variance and the interaction

between variances for between-group and the repeated measure. The schematic

illustration of the mixed-design ANOVA is shown in Figure 6.6.

Total Variability 
(each score)

Mixed-design ANOVA

Between 
Groups

Between-Subjects 
Variance Within-Subjects

Within 
Groups

Error terms

Interaction between 
subject * RM

Interaction between 
Group * RM

Repeated Measure 
Variance

Figure 6.6: Overview of the mixed-design ANOVA

For the mixed-design ANOVA, the current study can be analyzed with a 3×3×6

ANOVA with two within-subject repeated variables (i.e., verb frequency and verb

semantic class), one between-participant variable (i.e., English proficiency), and

the summed grammaticality judgment score as the dependent variable.
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Such analyses are commonly accepted in the psycholinguistic literature (for

example, Brooks (Brooks & Zizak, 2002) and Ambridge et al. (Ambridge et al.,

2008)), but a more recent and statistically sophisticated analysis attempts to take

into consideration the variability between items in the same way that the variabil-

ity of repeated measures for subject is accounted for in the mixed-design ANOVA.

The problem of lack of generalizability across the items is called language-as-a-fixed-

effect problem and was initially raised by Clark (H. Clark, 1973) and subsequently by

many researchers subsequently (Forster & Dickerson, 1976; D. Bates, 2005, 2006).

Clark (H. Clark, 1973), in his seminal paper, pointed out that most linguistic

experimental studies attempt to generalize their experimental findings beyond the

research participants by treating the participant as a random effect, but they rarely

attempt to generalize the findings in terms of the experimental items. Since, like

participants, the experimental stimuli (such as sentence or word stimuli in the lin-

guistic research) are randomly selected from a large and usually unknown size of

population, the language-as-fixed-effect fallacy proposes to treat items as random

effects like participants. In other words, without an assumption that items are ran-

domly selected, the experimental findings will be restricted to a limited scope of

linguistic contexts.

Forster and Dikerson (1976) proposed an easy-to-compute solution to the language-

as-fixed-effect problem. Their approach, called minimal-F or quasi-F, involves cal-

culating two F -scores, one for the participant analysis and the other for the item

analysis. Min-F has been adopted often for its relatively accurate approximation

to a more computationally heavy approach such as the mixed-effect model and the

Monte Carlo procedure.
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Recently, the mixed-effect (linear) model is becoming a common solution to

the language-as-fixed-effect problem (Baayen, Davidson, & Bates, 2008; Faraway,

2006; Pinheiro & Bates, 2000). Unlike the min-F, the mixed-effect model is heav-

ily computationally intensive and is only possible with a highly powerful com-

putational machine that became available among researchers only recently. The

mixed-effect model has several major advantages over the repeated-measure ap-

proach. First, the mixed-effect model does not assume homogeneity of error vari-

ance. While ANOVA is robust against the violation of homogeneity of variance

with the uncorrelated variance (sphericity), such assumption does not hold espe-

cially when the data are correlated (e.g., the treatment is repeated for participants).

Also, it is another advantage of the mixed-effect model not to assume indepen-

dence of observations. Under the assumption of independence of observations, the

repeated-measure analyses (e.g., RM ANOVA and paired t-test) treat some portion

of the within-subject variance as each participant’s unique variability. This tradi-

tional approach is theoretically sound, but considerably weakens statistical power

of the analysis. Lastly, the mixed-effect model is not vulnerable against the un-

balanced design and missing data. This is a boon since experimental studies with

a perfectly balanced without missing data are extremely rare and many studies

will have to employ some arbitrary scheme to remove outliers in the traditional

repeated-measure analysis.

In mixed-effect model, the explanatory factors are divided into fixed-effect and

random-effect. Eisenhart (Eisenhart, 1947) first proposed the difference between the

fixed-effect treatment and the random-effect treatment, but the underlying idea

existed even during the Fisherian school of the early development of statistic anal-

yses. The fixed-effect is a constant effect estimated from the given data and the
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fixed-effect variables have informative factor levels. In other words, there is sub-

stantial information to make solid estimation about the population and, therefore,

it is meaningful to estimate the mean of the sample, which is known to converge

to the population mean due to the law of large numbers and the Central Limit Theo-

rem. On the other hand, the random-effect treatment influences only the variance

of the dependent variable and their means are always expected to be zero2. The

mean of random-effect samples is expected to be zero since they are selected from

a very large sample that we don’t have much information to make informative

estimations. Also, unlike the fixed-effect sample, each sampling for a random-

effect treatment is expected to be correlated each other. The non-independence of

sampling contravenes one of the basic assumptions of the statistical testing, inde-

pendence of errors, so the covariance structure of the random-effect treatments must

be accounted for in the mixed-effect model.

One of the difficulties associated with the mixed-effect model is the classi-

fication of treatments between random and fixed effect. According to Crawley

(Crawley, 2007), the rule of thumb is that when if the degrees of freedom for error

is considerably large for the given sample size, it is probably caused by the inflation

of degrees of freedom due to pseudoreplication, which therefore should be treated

as the random effect. Thus, a pseudoreplicated treatment such as temporal variables

in a growth study and repeated measures must be dealt as the random-effect.

Another caveat of the mixed-effect model is the controversy over using the

traditional p-value as a measure to estimate the significance of parameters. Un-

like the Generalized Linear Models (GLMs), in which the parameters are estimated

2The intercepts of random effects are calculated, but under the assumption of random effects,
the intercepts are expected to be zero.
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with the observed and expected mean squares, the mixed-effect model employs

the Maximum Likelihood (ML), which estimates a population distribution by max-

imizing the predictive power of parameters of the model. In other words, ML is

theoretically independent of any specific distribution such as Gaussian (z-test), t-

distribution, and F -distribuion. It leads to a theoretical argument whether or not

(and how) we should use degrees of freedom in calculating the p-value in the mixed-

effect model. On one hand, researchers like Douglas Bates, who has developed

lmer, the mixed-effect package in R, argue that significance of the mixed-effect

models should be evaluated only by the model comparisons or with the repli-

cated simulation approach (e.g., Markov Chain Monte Carlo sampling). Some re-

searchers are more willing to assume the ad-hoc degrees of freedom in the mixed-

effect model. For example, Baayen (2008a) proposes to calculate the degrees of

freedom for the mixed-effect parameters by subtracting the number of parameters

in the model from the total number of observations (i.e., identical approach to the

mixed-design ANOVA).

In this study, the data were analyzed with RM Mixed-design ANOVA using

R (R Development Core Team, 2008) with the R package ez (Lawrence, 2011).

The results produced by R were validated with the analogous analyses on SPSS.

The mixed-effect linear model is also conducted with R, using the R package

lmer (D. Bates, 2008) and languageR (Baayen, 2008b). Following Baayen (2008a),

I present MCMC-estimated p-values for the fixed-effect variables. The stepwise

comparison of the mixed-effect models were conducted with R package LMER-

ConvenienceFunctions (Tremblay, 2012). The mixed-effect analyses were also con-

ducted with SPSS following the procedure delineated by Field (2009). The results

ofR and SPSS were exactly identical.
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CHAPTER 7

DATA

7.1 FILLER STIMULI

About one-third of the stimulus verbs in the experiment were filler verbs. The

video clip for filler verbs were also displayed three times with different sentence

types (see Figure 7.1 for an example); that is, grammatical mis-match, ungrammat-

ical, and grammatical frames (see (116)). Table 7.1 shows the descriptive statistics

for the participants’ judgment scores on filler stimuli.

Figure 7.1: One of the video clips for a filler item

(116) a. #The car honked at the man. (grammatical mis-match)

b. ∗Hit the car man. (ungrammatical)

c. The car hit the man. (grammatical)
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Table 7.1: The mean grammatical judgment scores and standard errors (in paren-
theses) for the filler stimulus verbs

NATIVE HIGH PROFICIENCY LOW PROFICIENCY
(n = 23) (n = 15) (n = 17)

Grammatical mis-match 2.48 (0.31) 2.81 (0.41) 2.79 (0.36)
Ungrammatical 1.61 (0.21) 1.84 (0.31) 2.20 (0.36)
Grammatical 4.21 (0.24) 4.34 (0.27) 3.98 (0.31)

The data for the filler stimuli exhibit tendencies that the low-proficient par-

ticipants rated higher on the ungrammatical sentence and lower on the grammat-

ical sentence than the native and high-proficient participants. Repeated-measure

ANOVAs show that Proficiency was significant in the grammatical mis-match type

(F (2, 52) = 3.44, p = 0.04) and the ungrammatical type (F (2, 52) = 5.72, p = 0.006),

and was marginally significant in the grammatical type (F (2, 52) = 3.12, p = 0.052).

The main effect of Proficiency in the filler stimuli is not surprising and, in fact, I

consider it favorable since it demonstrates the accurate grouping of non-native En-

glish speakers – the higher the participant’s proficiency is, the closer his/her gram-

matical judgments become to those of native English speakers. The keen contrast

between the ungrammatical type and the grammatical type across all the profi-

ciency groups should also be noted since it suggests that all participants had little

trouble understanding the nature of the experimental tasks.

7.2 QUESTIONNAIRE DATA

The summary of questionnaire responses was discussed in the previous section

(Table 6.1). Among the questionnaire items, gender was one notable difference be-

tween the control and focus groups such that the focus group had a significantly
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larger proportion of female than the control group (38.5% vs. 71.4%). There is a

marginal difference between the means of grammatical preference scores by gen-

ders in both the native and non-native English-speaking participants as shown in

Table 7.2.

Table 7.2: Grammatical preference scores by Gender (the number of participants
and standard error in parentheses)

NON-NATIVE NATIVE

FEMALE 11.24 (n=25; se=0.40) 12.80 (n=10; se=0.61)
MALE 11.90 (n=10; se=0.48) 11.69 (n=16; se=0.50)

However, a two-way ANOVA (DV: grammatical preference score, IV: gender

and native language) shows that gender is not a significant factor in this experi-

ment (main effect: F (1, 57) = 0.23, p = 0.63; interaction effect: F (1, 57) = 2.08, p =

0.15) and, therefore, this factor is ignored in the further analyses.

Differences between the groups were also observed in age and amount of

education (see Table 7.3). The mean age of the native English-speaking partic-

ipants was lower than that of the non-native English-speaking participants. In

the amount of education, the native English-speaking participants had slightly

lower degree of education. Age and the amount of education are highly corre-

lated (r = 0.58, t(40) = 4.52, p < .001) – unsurprisingly, the young participants

had a lower level of education than the older participants. Like gender, these two

factors are ignored in the further analyses as they do not significantly contributed

to the grammatical preference score (age main effect: F (1.57) = 2.80, p = 0.10, age

and Proficiency interaction effect: F (1.57) = 0.14, p = 0.71; education main effect:

F (1.57) = 3.70, p = 0.06, education and Proficiency interaction: F (1.57) = 0.30, p =

0.59).
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Table 7.3: Grammatical preference scores by Gender and by Education (the number
of participants and standard error in parentheses)

NON-NATIVE NATIVE

30 YEARS OLD OR OLDER 11.10 (n=20; 0.46) 12.00 (n=6; 0.86)
29 YEARS OLD OR YOUNGER 11.87 (n=15; 0.41) 12.35 (n=20; 0.44)

BELOW HIGH SCHOOL 10.09 (n=11; 0.56) 12.37 (n=19; 0.48)
ABOVE HIGH SCHOOL 11.12 (n=24; 0.38) 12.00 (n=7; 0.65)

In addition to the analyses with ANOVA, multiple regression was run to test

if any of the three variables (Gender, Education, Age) can predict the grammatical

preference score at a significant level. The full-model shown in Table 7.4 was not

significant (R2 = 0.12, F (7, 53) = 1.03, p − 0.42). In the full-model, only the two-

way interaction between Age and Education (b = −2.15, t(53) = −1.90, p = .06)

and the three-way interaction (b = −1.25, t(53) = 1.87, p = .07) were marginally

significant.

Table 7.4: The results of the multiple regression analysis of grammatical preference
scores by gender, education, and age

Estimate Std. Error t-value Pr(> |t|)
Intercept 7.74 4.36 1.77 0.08

Age 2.42 1.70 1.42 0.16
Education 4.44 3.05 1.46 0.15

Gender 2.70 2.82 0.96 0.34
Age:Education -2.15 1.13 -1.90 0.06

Age:Gender -1.55 1.16 -1.33 0.19
Education:Gender -2.61 1.83 -1.43 0.16

Age:Education:Gender 1.25 0.67 1.87 0.07

Stepwise (backward) analyses were also carried out, but no model reached the

significance.
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7.3 DESCRIPTIVE DATA

Descriptive data for the experiment stimuli are given in Appendix Tables A.1 - A.3.

Overall, native English speakers’ judgments (control group judgments) followed

the expected pattern except for a few cases. The stimulus verbs with which na-

tive speakers’ judgment diverged from the expected scores are highlighted in the

Tables and possible reasons for each case is provided in the footnote. An analysis

of these unexpected cases revealed that the responses of the unexpected cases are

in the bimodal distraction with a lot of outliers. Thus, outliers, defined as greater

than or less than ±1.5 interquartile ranges, were removed and were replaced with

the upper-bound or lower-bound of the 1.5 interquartile scores of the verb in each

frame. Out of the total of 4941 data points for the main experiment (61 participants

× 27 verbs in 3 frames = 4941), 272 responses (5.5% of the total response) were

identified as the outliers.

In the next two analyses, Summed Grammatical Preference (Grammatical Pref-

erence, hereafter) is used as the dependent variable. As discussed in the Method

section, the stimulus items expected to be judged as ungrammatical by native

speakers of English were reverse coded prior to analysis and the grammatical judg-

ment scores in the three frames of a verb were summed to a single score. Thus,

Grammatical Preference has a scale of 3-15, 15 being the theoretically expected

score. Table 7.5 and Figure 7.2 show the descriptive statistics of the Grammatical

Preference scores.
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Table 7.5: Means of Grammatical Preference scores in six semantic classes by native
language groups (standard error in parentheses)

NATIVE HIGH PROFICIENCY LOW PROFICIENCY
(n = 26) (n = 18) (n = 17)

HIT-TOUCHV 12.22 (0.12) 12.00 (0.15) 11.66 (0.15)
OBJECT-DROPV 13.32 (0.17) 12.81 (0.19) 13.16 (0.22)
BODY-PARTV 12.12 (0.25) 11.02 (0.28) 10.57 (0.30)
LAUGHV 13.55 (0.18) 13.15 (0.23) 13.22 (0.24)
EXCEPTIONAL CAUSATIVEV 13.03 (0.12) 12.64 (0.19) 12.17 (0.19)
PROTOTYPICAL CAUSATIVEV 12.05 (0.15) 11.74 (0.19) 10.95 (0.23)
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7.4 OVERALL ANALYSES

7.4.1 Analyses with the mixed-design ANOVA

A 3×3×6 mixed-design ANOVA was conducted with English Proficiency (Proficiency,

hereafter) as a between-subject factor and Verb Frequency (Frequency, hereafter)

and Verb Semantic Class (Class, hereafter) as within-subject factors. Grammati-

cal Preference is used as the dependent variable after transformation of the out-

lier data points (i.e., beyond ±1.5 interquartile ranges) to their upper- and lower-

bound values. Rwas used to run statistical analyses and equivalent analyses were

carried out with SPSS in order to ensure the accuracy of the analyses withR. The

analysis codes forR and the SPSS syntax code can be found in Appendix (Listings

E.1 and E.2 for theR and SPSS codes for the current analyses).

The results of the ANOVA is listed in Table 7.6. The results showed sig-

nificant main effects in all three factors (Proficiency (F (2, 58) = 7.75, p < .001),

Frequency (F (2, 116) = 4.85, p = .001), and Class (F (5, 290) = 38.21, p < .001

after the correction for sphericity using the Greenhouse-Geisser correction (ε =

0.57)). In addition, a significant two-way interaction between Frequency and Class

(F (10, 580) = 7.12, p < .001 after the HF correction, ε = 0.69) was found. The

three-way interaction among Proficiency, Frequency, and Class was not signifi-

cant (F (20, 580) = 1.27, p = .22 after the GG correction ε = 0.69).

In order to investigate the source of the interaction effects, a series of post-hoc

two-way Proficiency×Frequency ANOVAs was conducted for each verb semantic

class (see Listings E.3 and E.4).
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Table 7.6: The results of three-way ANOVA (DV: Grammatical Preference, Within:
Frequency, Class, Between: Proficiency)

Effect DFn DFd F p ges
Proficiency 2 58 7.75 0.00* 0.04
Frequency 2 116 4.85 0.01* 0.01
Proficiency:Frequency 4 116 0.67 0.61 0
Class 5 290 38.21 0.00* 0.18
Proficiency:Class 10 290 1.66 0.09 0.02
Frequency:Class 10 580 7.12 0.00* 0.05
Proficiency:Frequency:Class 20 580 1.27 0.19 0.02

In the post-hoc tests, significant effects found in the previous three-way ANOVA

were absent in Hit-touch Verbs (Proficiency: F (2, 58) = 1.64, p = .20; Frequency:

F (2, 116) = 0.20, p = .82; Interaction: F (4, 116) = 1.16, p = .33), Object-drop Verbs

(Proficiency: F (2, 58) = 0.79, p = .46; Frequency: F (2, 116) = 0.25, p = .78; Interac-

tion: F (4, 116) = 0.95, p = .44), and Laugh Verbs (Proficiency: F (2, 58) = 2.48, p =

.09; Frequency: F (2, 116) = 0.09, p = .91; Interaction: F (4, 116) = 0.70, p = .59).

The main effect of Proficiency was found in Body-part Verbs (Proficiency: F (2, 58) =

5.84, p < .001; Frequency: F (2, 116) = 0.64, p = .53; Interaction: F (4, 116) =

0.76, p = .55). Probably the most interesting results in the post-hoc analyses are

the differences between the Exceptional Causative Verb class and the Prototypical

Causative Verb class. The main effects of Proficiency and Frequency were signifi-

cant in the Exceptional Causative Verb class (Proficiency: F (2, 58) = 6.68, p < .001;

Frequency: F (2, 116) = 73.88, p < .001) and in the Prototypical Causative Verb

class (Proficiency: F (2, 58) = 3.41, p = .04; Frequency: F (2, 116) = 3.13, p = .05).

However, a significant interaction effect between Proficiency and Frequency was

attested only in the Exceptional Causative Verb class (F (4, 116) = 3.96, p < .001),

such that the effect of Frequency was stronger among the low-proficiency L2 En-

glish learners. Such an interaction effect was absent in the Prototypical Causative
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Verb class (F (4, 116) = 1.49, p = .21).

7.4.2 Analyses with the mixed-effect linear model

A mixed-effect model confirms the same tendencies in the data. As discussed in

the Method section, the mixed-effect linear model divides the explanatory vari-

ables into fixed-effect, whose effects are constant and informative that can be esti-

mated from the data, and random-effect, whose effects are uninformative variance-

covariance structure of the data (Crawley, 2007).

For the current study, the three explanatory factors (i.e., Proficiency, Frequency,

Class) are the fix-effect variables while the random-effects of Participant (variabil-

ity among subjects) and Verb (variability among verbs/items) also exist in the data.

Since the mixed-effect model readily processes the interval variable, the raw scores

of the Michigan Test (MELAB) were used instead of the nominal variable Profi-

ciency, and the log frequency of verbs was used in place of the nominal variable

Frequency.

The full mixed-effect model (see Formula F.2 in Appendix) produced much

more conservative results than the comparative analyses in the mixed-design ANOVA.

As summarized in Table 7.7, only the main effects of Proficiency (Michigan Test)

(β̂ = 0.13, p = .03) turned out to be significant. Frequency (β̂ = 0.79, p = .08) and

a two-way interaction between Frequency×Proficiency (β̂ = −0.02, p = .09) were

marginally significant. The other factors were not significant when Participant and

Verb were entered as random-effect variables.

In analogy to the post-hoc mixed-design ANOVAs, the full mixed-effect model

was submitted to the stepwise likelihood test using the R package LMERCon-
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Table 7.7: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach for
the full model (F.2)

Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)
Intercept 5.7578 5.7158 -0.3208 12.0955 0.0760 0.0639
verbClass -0.0237 -0.0198 -1.5421 1.3173 0.9776 0.9739
verbLogFreq 0.7892 0.7953 -0.0747 1.7311 0.0802 0.0814
Michigan 0.1338 0.1344 0.0136 0.2603 0.0316 0.0328
verbClass:verbLogFreq -0.0299 -0.0305 -0.2388 0.1797 0.7720 0.7766
verbClass:Michigan -0.0066 -0.0066 -0.0359 0.0212 0.6510 0.6521
verbLogFreq:Michigan -0.0156 -0.0157 -0.0336 0.0022 0.0870 0.0862
verbClass:verbLogFreq:Michigan 0.0016 0.0016 -0.0025 0.0058 0.4346 0.4400

venienceFunctions. By default, LMERConvenienceFunctions processes all fixed-

effect in a backward elimination, followed by a forward-fit of random effects and

another backward-fit of the fixed effects. For the forward-fit of random effects,

Verb with both intercept and by-semantic class adjustment and Subject with both

intercept and by-proficiency adjustment are considered. At the first step of the

analysis, the three-way interactions (Class×Frequency×Proficiency) was removed

since the simplified model was not significantly different from the original full

model (p = .44). At the second iteration, a two-way interaction between Class×Frequency

was removed (p = .50) and, at the third iteration, another two-way interaction be-

tween Class×Proficiency was removed (p = .14). Finally, at step 4, the main effect

of Class are removed (p = .77). The resulting model after the backward elimina-

tion has Frequency and Proficiency and their interaction (Frequency×Proficiency)

as the fixed-effect factors and Verb and Subject as the random-effect factors. The

results of this simplified model is presented in Table 7.8.

The simplified model shows that both main effects of Frequency (β̂ = 0.65, p <

.001) and Proficiency (β̂ = 0.10, p < .001) are significant. The interaction term

Frequency×Proficiency (β̂ = −0.01, p = .02) had a weak but significant on the

predicting the Grammatical Judgment scores.
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Table 7.8: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach for
the simplified model model

Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)
Intercept 5.8994 5.8977 3.2461 8.4629 0.0001 0.0000
verbLogFreq 0.6455 0.6454 0.2867 1.0017 0.0006 0.0004
Michigan 0.1035 0.1035 0.0505 0.1573 0.0002 0.0001
verbLogFreq:Michigan -0.0087 -0.0087 -0.0156 -0.0012 0.0180 0.0180

Although the Class was removed in the stepwise analysis, a series of mixed-

effect analyses were carried out in each level of Class in order to make post-hoc

analyses comparable to those in the mixed-design ANOVA (with Frequency and

Proficiency as the fixed-effect factors in each level; see Listing E.7). The results of

the post-hoc analyses are presented in Table 7.9.

The results in Table 7.9 show the same trends as the results of the post-hoc

mixed-design ANOVAs. The significant main effects and interaction effect of Fre-

quency and Proficiency in the Exceptional Causative Verb class remain to be sig-

nificant in the mixed-effect model (Frequency: β̂ = 1.02, p < .001; Proficiency:

β̂ = 0.18, p < .001; Interaction: β̂ = −0.02, p = .001), but neither the main effects

nor interaction effects exist in the Prototypical Causative Verb class.

7.5 ANALYSES OF INDIVIDUAL VERB CLASSES

In this sections, I will discuss the data divided into three verb groups: the verb

semantic class in which the usage in Japanese might form a superset of that in En-

glish (cf. Table A.1 in the Appendix); the verb semantic class in which Japanese

and English share the same usage (cf. Table A.2 in the Appendix); and the verb

semantic class in which the usage in English forms a superset of that in Japanese
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Table 7.9: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach (for
each level of Verb Semantic Class)

HIT-TOUCH VERB
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 7.7713 7.7572 3.0682 12.9364 0.0028 0.0011
Michigan 0.1079 0.1080 -0.0051 0.2205 0.0598 0.0511
verbLogFreq 0.4355 0.4391 -0.2929 1.1950 0.2520 0.2181
verbLogFreq:Michigan -0.0119 -0.0120 -0.0290 0.0050 0.1664 0.1482

OBJECT-DROP VERB
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 8.6737 8.6099 -0.3658 17.7798 0.0620 0.0034
Michigan 0.1072 0.1079 -0.0542 0.2645 0.1780 0.1206
verbLogFreq 0.4842 0.4922 -0.6944 1.5956 0.3364 0.1801
verbLogFreq:Michigan -0.0120 -0.0120 -0.0313 0.0085 0.2342 0.1600

BODY-PART VERB
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 16.6096 16.5948 -4.7675 41.1071 0.1034 0.0128
Michigan -0.0941 -0.0919 -0.4382 0.2513 0.5938 0.5459
verbLogFreq -1.4079 -1.4060 -5.1161 2.1806 0.3286 0.1789
verbLogFreq:Michigan 0.0285 0.0282 -0.0259 0.0841 0.3052 0.2476

LAUGH VERB
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 16.5898 16.5814 6.4116 26.5885 0.0088 0.0001
Michigan -0.0731 -0.0730 -0.2616 0.1173 0.4492 0.4493
verbLogFreq -0.6738 -0.6712 -2.0646 0.7447 0.3174 0.2409
verbLogFreq:Michigan 0.0151 0.0150 -0.0113 0.0414 0.2654 0.2656

EXCEPTIONAL CAUSATIVE VERB
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 2.9422 2.9308 -1.5756 7.2503 0.1842 0.1818
Michigan 0.1760 0.1765 0.1007 0.2529 0.0001 0.0000
verbLogFreq 1.0153 1.0168 0.4413 1.6017 0.0012 0.0004
verbLogFreq:Michigan -0.0168 -0.0169 -0.0269 -0.0072 0.0010 0.0006

PROTOTYPICAL CAUSATIVE VERB
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 9.5020 9.5258 3.4930 15.8189 0.0034 0.0017
Michigan 0.0086 0.0081 -0.1330 0.1505 0.9098 0.9032
verbLogFreq 0.0106 0.0070 -0.9269 0.8661 0.9828 0.9803
verbLogFreq:Michigan 0.0058 0.0058 -0.0150 0.0264 0.5932 0.5688
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(cf. Table A.3 in the Appendix). To reiterate the predictions by the asymmetricrela-

tionship in SLA, if the asymmetricrelationship holds in SLA, the native speakers of

Japanese learning English will face difficulty with the first verb group (i.e., when

their L1 (Japanese) forms a superset of L2 (English)), but not in the other verb class

groups. Specifically, they are expected to have minimal difficulty in acquiring the

native-like usage of the last verb class group. For example, Japanese native speak-

ers should be able to acquire the transitive alternation with the body-part verb.

In the analyses to follow, the raw grammatical judgment score is used as the

dependent variable (Grammatical Judgment, hereafter). The scale of Grammatical

Judgment is from 1 to 5, with the predicted (theoretical) values for native speakers

vary depending on the verb semantic class and the frame.

7.5.1 Exceptional and Prototypical causative classes

The mean Grammatical Judgment scores by the sentence frame (Frame, hereafter)

and by Proficiency for the Exceptional Causative Verb class (i.e., inherently-directed

motion and disappear verbs) and the Prototypical Causative Verb class (i.e., manner-

of-motion and change-of-state verbs) are shown in Figures 7.3.

In the Exceptional and Prototypical Causative Verb classes, the expected judg-

ment score for Agent Intransitive Frame is 1 (least adequate sentence) because the

sentence has an agentive entity as the subject (e.g., Aaron disappear. in a sense that

Aaron made something disappear.). These sentences can be perceived as gram-

matical by the participants but must be rejected due to the mismatch between the

sentence and the stimulus video clip (in the video clip, Aaron made the coin dis-

appear). The expected judgment score for Theme Intransitive Frame is 5 (most
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Barplot (error bar = 1SE) for
Exceptional Causative: Theme intransitive frame
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Barplot (error bar = 1SE) for
Prototypical Causative: Theme intransitive frame

'The window broke.'
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Barplot (error bar = 1SE) for
Exceptional Causative: Transitive frame
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Barplot (error bar = 1SE) for
Prototypical Causative: Transitive frame

'The man broke the window.'
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Figure 7.3: Plots for Grammatical Judgment scores for the Exceptional Causative
Verb class and the Prototypical Causative Verb class
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adequate). Finally, the native and non-native participants’ responses in Transitive

Frame are the main interest among Prototypical and Exceptional Causative Verb

classes. The expected judgment score for Transitive Frame differs between the

Prototypical Causative Verb class and the Exceptional Causative Verb class; the

expected judgment score for Prototypical Causative Verb is 5 (e.g., Aaron broke the

window.) whereas for Exceptional Causative Verb it is 1 (e.g., *Aaron disappear the

coin.). To repeat, the verbs in the Exceptional Causative Verb class are acceptable

in the L2 participants’ native language (i.e., Japanese) and, therefore, it was pre-

dicted that native Japanese speakers learning English as L2 will face a problem in

rejecting the causative sentence with verbs in the Exceptional Causative Verb class.

A 2 × 3 × 3 × 3 four-way mixed-design ANOVA (DV: Grammatical Judgment

Score, IV: Class, Frequency, Frame, and Proficiency) was conducted with the Ex-

ceptional Causative Verb class and the Prototypical Causative Verb class. The re-

sults show that Class has a significant main effect (F (1, 58) = 194.39, p < .001), sig-

nificant two-way interactions (with Frequency: F (2, 116) = 24.93, p < .001), with

Frame: F (2, 116) = 328.74, p < .001, and with Proficiency: F (2, 116) = 2.06, p =

.04), and three-way interaction with Frequency and Frame (F (4, 232) = 31.90, p <

.001).

Follow-up 3 × 3 two-way mixed-design ANOVAs (DV: Grammatical Judg-

ment, IV: Frequency, Proficiency) were carried out for each sentence frame for

each of the Exceptional Causative Verb class and the Prototypical Causative Verb

class. The results are presented in Table 7.10. In the Agent Intransitive Frame

(e.g., Aaron disappeared. and Aaron broke. etc.), there were significant main effects

(Proficiency: F (2, 58) = 4.10, p = .02 and Frequency: F (2, 116) = 5.27, p < .01) and

interaction effect between Proficiency and Frequency (F (4, 116) = 3.00, p = .02) in
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Exceptional Causative Verb. In Prototypical Causative Verbs, on the other hand,

only the main effects of Frequency (F (2, 116) = 6.75, p = .001) was significant

in the Agent Intransitive Frame. In the Theme Intransitive Frame (e.g, The coin

disappeared. and The window broke. etc.), significant main effects of Frequency

(F (2, 116) = 11.51, p < .001) in the Exceptional Causative Verbs, and Proficiency

(F (2, 58) = 4.14, p = .02) and Frequency (F (2, 116) = 3.15, p = .05) in Prototypical

Causative Verbs were found. In the Theme Intransitive Frame, neither interaction

effect was significant.

Finally, in the Transitive Frame (e.g., *Aaron disappeared the coin and Aaron

broke the window), where the influence of L1 was predicted, while the significant

main effects of Proficiency and Frequency existed in both Exceptional Causative

Verb and Prototypical Causative Verb class, were there significant interaction ef-

fects between Proficiency and Frequency only for the Exceptional Causative Verb

class (F (4, 116) = 3.61, p < .001), but not for the Prototypical Causative Verb class

(F (4, 116) = 0.42, p = .79).

In sum, the results suggest that the simple main effects of Proficiency and Fre-

quency were primarily present in Exceptional Causative Verbs. In addition, in

Transitive Frame, where the difference between L1 and L2 is the most contrastive,

a significant interaction effect between frequency and proficiency indicates a ten-

dency that low-proficiency L2 English participants were subject to a stronger in-

fluence of frequency than the high-proficiency L2 participants and native-speaker

participants.

Comparable analyses with the mixed-effect model (fixed effects: Frequency,

Proficiency, and their interactions; random effects: Verb and Participant) were car-
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Table 7.10: A summary table of the mixed-design ANOVA in Exceptional
Causative Verb and Prototypical Causative Verb classes

EXCEPTIONAL CAUSATIVE VERB
AGENT INTRANSITIVE FRAME

Effect df num df den F p-value η2

englishLevel 2 58 4.10 0.02* 0.07
verbFreq 2 116 5.27 0.01* 0.04

englishLevel:verbFreq 4 116 3.00 0.02* 0.05

THEME INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 0.34 0.72 0.01
verbFreq 2 116 11.51 0.00* 0.10

englishLevel:verbFreq 4 116 0.74 0.57 0.01

TRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 6.46 0.00* 0.09
verbFreq 2 116 102.17 0.00* 0.50

englishLevel:verbFreq 4 116 3.61 0.01* 0.07

PROTOTYPICAL CAUSATIVE VERB
AGENT INTRANSITIVE FRAME

Effect df num df den F p-value η2

englishLevel 2 58 1.45 0.24 0.03
verbFreq 2 116 6.75 0.00* 0.04

englishLevel:verbFreq 4 116 1.76 0.14 0.02

THEME INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 4.14 0.02* 0.09
verbFreq 2 116 3.15 0.05* 0.02

englishLevel:verbFreq 4 116 0.74 0.57 0.01

TRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 3.89 0.03* 0.07
verbFreq 2 116 3.56 0.03* 0.02

englishLevel:verbFreq 4 116 0.43 0.79 0.01
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ried out and their results are presented in Table 7.11. In contrast with the mixed-

design ANOVA analysis, the main effects and the interaction effects appear to be

significant in both the Exceptional Causative Verbs and the Prototypical Causative

Verbs in the Transitive Frame. A notable difference is found the main effect of

Frequency (Log Frequency) – the effect of Frequency in the Exceptional Causative

Verbs (β̂ = −0.79, p < .001) is noticeably higher than the other effects. Frequency in

the Prototypical Causative Verbs is not significant (β̂ = −0.22, p = .12), which sug-

gests that the frequency effect mainly existes in the Exceptional Causative Verbs in

the Transitive Frame.

7.5.2 Laugh (unergative), hit-touch (pure transitive), and object-drop classes

The mean Grammatical Judgment scores by the sentence frame (Frame, hereafter)

and by Proficiency for the Laugh Verb (unergative), the Hit-touch Verb (pure tran-

sitive), and the Object-drop Verb are plotted in Figures 7.4 to 7.6. The Laugh Verb

class, commonly known as the unergative verbs, is only acceptable in the Theme

Intransitive Frame (e.g., The baby laughed.) in both English and Japanese and, there-

fore, no effect of L1 was expected. By the same token, the Hit-touch Verb (pure

transitive) class and the Object-drop Verb class are the two verb classes that be-

have in similar manners in both English and Japanese. The Hit-touch Verb class

is only allowed in Transitive Frame (e.g., Aaron hit the ball.) and should exhibit a

mild ungrammatical judgment in the Agent Intransitive Frame (e.g., #Aaron hit.).

Finally, verbs in the Object-drop Verb class are expected to be acceptable in Agent

Intransitive Frame (i.e., null-object construction; e.g., Aaron ate.) and the Transitive

Frame (e.g., Aaron ate chocolate.).
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Table 7.11: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach (Ex-
ceptional and Prototypical Causative Verb classes)

EXCEPTIONAL CAUSATIVE VERB
AGENT INTRANSITIVE FRAME

Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)
Intercept 2.4530 2.4631 0.7384 4.1276 0.0086 0.0018
michigan -0.0395 -0.0396 -0.0713 -0.0068 0.0154 0.0149
verbLogFreq -0.0374 -0.0384 -0.2600 0.1825 0.7294 0.7068
verbLogFreq:michigan 0.0030 0.0030 -0.0013 0.0070 0.1544 0.1372

THEME INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 3.7444 3.7491 2.0308 5.3952 0.0004 0.0000
michigan 0.0320 0.0319 -0.0033 0.0641 0.0632 0.0622
verbLogFreq 0.0772 0.0768 -0.1470 0.2920 0.4890 0.4447
verbLogFreq:michigan -0.0043 -0.0043 -0.0086 0.0003 0.0544 0.0538

TRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 9.5317 9.5169 5.8499 13.2123 0.0001 0.0000
michigan -0.1228 -0.1228 -0.1819 -0.0662 0.0001 0.0000
verbLogFreq -0.7901 -0.7881 -1.2707 -0.3017 0.0040 0.0012
verbLogFreq:michigan 0.0120 0.0120 0.0042 0.0194 0.0038 0.0017

PROTOTYPICAL CAUSATIVE VERB
AGENT INTRANSITIVE FRAME

Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)
Intercept 4.9769 4.9347 -0.0092 9.9309 0.0494 0.0345
michigan -0.1138 -0.1134 -0.2060 -0.0238 0.0170 0.0117
verbLogFreq -0.2930 -0.2875 -1.0349 0.4196 0.4204 0.3873
verbLogFreq:michigan 0.0143 0.0142 0.0016 0.0278 0.0378 0.0274

THEME INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 2.4056 2.3937 -2.1452 6.9403 0.2952 0.2595
michigan 0.0501 0.0501 -0.0415 0.1447 0.2940 0.2772
verbLogFreq -0.1066 -0.1069 -0.7698 0.5453 0.7568 0.7240
verbLogFreq:michigan -0.0020 -0.0020 -0.0154 0.0113 0.7704 0.7590

TRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 6.3945 6.3924 4.2976 8.4957 0.0001 0.0000
michigan -0.0528 -0.0528 -0.0923 -0.0129 0.0092 0.0089
verbLogFreq -0.2235 -0.2227 -0.5230 0.0881 0.1464 0.1196
verbLogFreq:michigan 0.0068 0.0068 0.0011 0.0126 0.0208 0.0178
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Laugh verb

As shown in the interaction plots in Figure 7.4, in the unergative verb class, all

participants in both the control and target groups rejected the Agent Intransitive

Frame and the Transitive Frame whereas accepted the Theme Intransitive frame.

The only exception to this pattern is the high-frequency verb in the Transitive

Frame, which will be discussed below. A series of 3 × 3 mixed-design ANOVAs

in each frame (Table 7.12) show that the main effect of Frequency is significant in

the Agent Intransitive Frame (F (2, 116) = 124.81, p < .001) as well as the Transi-

tive frame (F (2, 116) = 13.46, p < .001) and there was an interaction effect in the

Transitive Frame (F (2, 116) = 4.96, p < .001).

Such effects were not expected for the unergative verbs, but as it is obvious in

the plotted data, the main effect of Frequency was primarily caused by the high

acceptance score of the high-frequency token laugh in the Transitive Frame (i.e.,

#The father laughed.) by both native and non-native participants. This sentence

should have been rejected on the ground that, in the video clip for this sentence,

the father was making his baby laugh but the father himself was not laughing. The

high acceptability of this sentence can possibly be attributed to the participants’

misinterpretation of the stimulus video clip – the participants, both native and non-

native speakers alike, probably assumed that the father must have been laughing

as he makes his baby laugh. Such misinterpretation is much more likely with the

verb laugh than the other stimulus verbs (e.g., cry and moan), both of which were

rejected by all the participants, as expected.

The mixed-effect analyses (fixed effects: Frequency, Proficiency, and their in-

teractions; random effects: Verb and Participant) show that such spurious main
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effects of Frequency disappear when Verb was entered as the random-effect factor.

In fact, as shown in Table 7.13, none of the factors appeared to be significant in the

mixed-effect analyses1.

Barplot (error bar = 1SE) for
Laugh verb: Agent intransitive frame

'#The man laughed.'
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Barplot (error bar = 1SE) for
Laugh verb: Theme intransitive frame

'The baby laughed.'
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Barplot (error bar = 1SE) for
Laugh verb: Transitive frame
'*The man laughed the baby.'
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Figure 7.4: Plots for Grammatical Judgment scores for the laugh (unergative) verb

1This change was mainly caused by the use of the interval scales in Proficiency and Frequency
rather than the introduction of the random-effect factors.
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Table 7.12: A summary table of the mixed-design ANOVA for the Laugh Verb class
AGENT INTRANSITIVE FRAME

Effect df num df den F p-value η2

englishLevel 2 58 2.40 0.10 0.03
verbFreq 2 116 124.81 0.00* 0.59

englishLevel:verbFreq 4 116 1.07 0.37 0.02

THEME INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 0.06 0.94 0.00
verbFreq 2 116 1.08 0.34 0.01

englishLevel:verbFreq 4 116 0.66 0.62 0.01

TRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 2.32 0.11 0.05
verbFreq 2 116 13.46 0.00* 0.08

englishLevel:verbFreq 4 116 4.96 0.00* 0.06

Table 7.13: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach
(Laugh verb class)

AGENT INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept -0.9323 -0.8729 -9.0237 6.8120 0.8276 0.8791
michigan -0.0062 -0.0061 -0.1171 0.0914 0.9060 0.9053
verbLogFreq 0.5105 0.5028 -0.6070 1.6267 0.3472 0.5518
verbLogFreq:michigan -0.0014 -0.0014 -0.0158 0.0132 0.8546 0.8484

THEME INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 2.2306 2.2494 -2.8381 7.0100 0.2624 0.1422
michigan 0.0535 0.0535 -0.0198 0.1245 0.1474 0.1285
verbLogFreq 0.3184 0.3165 -0.4410 0.9507 0.2574 0.1325
verbLogFreq:michigan -0.0072 -0.0072 -0.0173 0.0029 0.1612 0.1397

TRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 0.2865 0.3235 -4.1988 5.4045 0.8606 0.8397
michigan 0.0127 0.0123 -0.0471 0.0751 0.6924 0.6364
verbLogFreq 0.2389 0.2332 -0.4440 0.9085 0.3986 0.2216
verbLogFreq:michigan -0.0039 -0.0038 -0.0122 0.0049 0.3734 0.2904
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Hit-touch verb

As shown in Figure 7.5, both native and non-native participants responded to the

verbs from the Hit-touch Verb class as predicted – the participants in both groups

exhibited a slight divergence of the grammatical acceptability in Agent Intransitive

Frame (e.g., ?Aaron hit.), ungrammatical judgment in Theme Intransitive Frame

(e.g., *The ball hit.), and grammatical judgment in Transitive Frame (e.g., Aaron hit

the ball.).

For each frame, 3 × 3 mixed-design ANOVAs was calculated (Table 7.14).

There was a significant main effects of Proficiency in Agent Intransitive Frame

(F (2, 58) = 3.33, p = .04) and Frequency in all frames (Agent Intransitive Frame:

F (2, 116) = 19.81, p < .001, Theme Intransitive Frame: F (2, 116) = 5.36, p = .01,

and Transitive Frame: F (2, 116) = 3.95, p = .02). However, like in the Laugh Verb

class, these significant effects disappear in the mixed-effect analyses (Table 7.15).

Table 7.14: A summary table of the mixed-design ANOVA for the Hit-touch Verb
class

AGENT INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 3.33 0.04* 0.07
verbFreq 2 116 19.81 0.00* 0.12

englishLevel:verbFreq 4 116 0.81 0.52 0.01

THEME INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 0.20 0.82 0.00
verbFreq 2 116 17.07 0.00* 0.08

englishLevel:verbFreq 4 116 2.76 0.03* 0.03

TRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 0.21 0.81 0.00
verbFreq 2 116 7.17 0.00* 0.05

englishLevel:verbFreq 4 116 2.09 0.09 0.03
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Barplot (error bar = 1SE) for
Hit−tough verb: Agent intransitive frame

'?The man hit.'
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Barplot (error bar = 1SE) for
Hit−tough verb: Theme intransitive frame

'*The ball hit.'
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Barplot (error bar = 1SE) for
Hit−tough verb: Transitive frame

'*The man hit the ball.'
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Figure 7.5: Plots for Grammatical Judgment scores for the hit-touch (pure transi-
tive) verb
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Table 7.15: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach (Hit-
touch verb class)

AGENT INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 5.3005 5.3148 0.3847 9.9789 0.0296 0.0162
michigan -0.0486 -0.0492 -0.1390 0.0401 0.2816 0.2760
verbLogFreq -0.1353 -0.1367 -0.8454 0.6139 0.7042 0.6823
verbLogFreq:michigan 0.0030 0.0030 -0.0106 0.0165 0.6652 0.6574

THEME INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 1.7431 1.7462 -0.7311 4.1256 0.1602 0.1131
michigan 0.0090 0.0090 -0.0362 0.0578 0.7116 0.6913
verbLogFreq -0.0214 -0.0216 -0.3776 0.3630 0.8844 0.8957
verbLogFreq:michigan -0.0016 -0.0016 -0.0089 0.0052 0.6562 0.6361

TRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 5.2234 5.2358 2.8331 7.5093 0.0002 0.0000
michigan -0.0012 -0.0014 -0.0443 0.0432 0.9448 0.9548
verbLogFreq -0.0951 -0.0968 -0.4468 0.2641 0.5772 0.5597
verbLogFreq:michigan 0.0002 0.0003 -0.0065 0.0068 0.9358 0.9396

Object-drop verb

The interaction plots for the Object-drop Verb class in Figure 7.6 exhibit two inter-

esting patterns in the data. One is that non-native participants, whose native lan-

guage allows a wide range of verbs to drop their object, accepted the verbs in the

Object-drop Verb class in Agent Intransitive Frame (e.g., Aaron ate.) no more than

the English native participants. The other is that both native and non-native par-

ticipants consistently highly rated the object-drop verbs in Transitive Frame (e.g.,

Aaron ate the cake.). In fact, all participants except a few outlier responses rated all

stimuli in this category as 5, which resulted in the absence of variance in the Tran-

sitive Frame. Thus, the analyses were conducted only in the Agent Intransitive

Frame and the Theme Intransitive Frame.

For each frame, 3 × 3 mixed-design ANOVAs (Table 7.16) were calculated.

There were a significant main effect of Frequency in Theme Intransitive Frame
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(F (2, 116) = 23.78, p < .001) and a significant interaction effect of Proficiency and

Frequency in the Agent Intransitive Frame (F (4, 116) = 2.45, p = .05) and in Theme

Intransitive Frame (F (4, 116) = 3.33, p = .01). The mixed-effect analyses (fixed ef-

fects: Frequency, Proficiency, and their interactions; random effects: Verb and Par-

ticipant; see Table 7.17) show that the interaction effects in the Agent Intransitive

(β̂ = 0.004, p = .60) and both main effects (Frequency: β̂ = −0.11, p = .75 and Pro-

ficiency: β̂ = −0.01, p = .92) are not significant . However, in Theme Intransitive

Frame, the main effect of Proficiency (β̂ = 0.09, p < .01) and the interaction effect

(β̂ = −0.01, p = .01) are significant. These results were not expected, but due to

the marginal influence of these two factors (β̂s are 0.09 and −0.01, respectively), I

assume that these patterns are not contradictory to the initial hypotheses for this

verb class.

Table 7.16: A summary table of the mixed-design ANOVA in Object-drop Verb
class

AGENT INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 1.88 0.16 0.04
verbFreq 2 116 1.07 0.35 0.01

englishLevel:verbFreq 4 116 2.45 0.05* 0.03

THEME INTRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 2.47 0.09 0.04
verbFreq 2 116 23.78 0.00* 0.18

englishLevel:verbFreq 4 116 3.33 0.01* 0.06

7.5.3 Body-part verb

The interaction plots for the Body-part Verb class are presented in Figure 7.7. The

responses by the native participants in the Theme Intransitive Frame were not as

expected; that is, the native participants did not accept the body-part verbs in

Theme Intransitive Frame (e.g., His head nodded.). I have no explanation to offer
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Barplot (error bar = 1SE) for
Object−drop verb: Agent intransitive frame

'The man ate.'
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Barplot (error bar = 1SE) for
Object−drop verb: Theme intransitive frame

'*The cake ate.'
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Barplot (error bar = 1SE) for
Object−drop verb: Transitive frame

'The man ate the cake.'
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Figure 7.6: Plots for Grammatical Judgment scores for the object-drop verb
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Table 7.17: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach
(Object-drop verb class)

AGENT INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 3.2132 3.1376 -5.1164 11.9737 0.3832 0.2411
michigan -0.0061 -0.0053 -0.1445 0.1439 0.9456 0.9239
verbLogFreq -0.1090 -0.1001 -1.1961 0.9605 0.8214 0.7469
verbLogFreq:michigan 0.0041 0.0040 -0.0144 0.0217 0.6632 0.6030

THEME INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept -0.9048 -0.8772 -5.9810 3.9253 0.6194 0.5058
michigan 0.0911 0.0908 0.0283 0.1523 0.0046 0.0022
verbLogFreq 0.2298 0.2270 -0.3452 0.9037 0.3470 0.1782
verbLogFreq:michigan -0.0100 -0.0100 -0.0179 -0.0023 0.0126 0.0070

as to why the native speakers rejected this type of sentence. Since the baseline by

the native-speaker participants wasn’t established, the Theme Intransitive Frame

of the Body-part Verb was excluded from the further analyses.

For each frame, a 3×3 mixed-design ANOVAs was calculated (Table 7.18).

Both the main effects and the interaction effect were significant in Agent Intransi-

tive Frame (Proficiency: F (2, 58) = 5.97, p < .001, Frequency: F (2, 116) = 3.14, p <

.05, and interaction: F (4, 116) = 4.15, p < .001). Also, the interaction effect in

Transitive Frame (F (4, 116) = 3.38, p = .01) were also significant.

The mixed-effect analyses (fixed effects: Frequency, Proficiency, and their in-

teractions; random effects: Verb and Participant) as presented in Table 7.19 show

the comparable patterns. All effects remain significant in Agent Intransitive Frame

(Proficiency (Michigan test): β̂ = −0.22, p = .03, Frequency (Verb Log Frequency):

β̂ = −2.01, p = .001, and interaction: β̂ = 0.04, p < .01). None of the variables

was significant in the Transitive Frame. A noteworthy pattern in the data is the

relatively higher contribution of Frequency in this class to the mixed-effect model

(β̂ are −2.01 and 0.60, respectively), a similar pattern that was observed in the Ex-
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ceptional Causative Verb class.

Barplot (error bar = 1SE) for
Body−part verb: Agent intransitive frame

'The man nodded.'
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Barplot (error bar = 1SE) for
Body−part verb: Transitive frame

'The man nodded his head.'
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Figure 7.7: Plots for Grammatical Judgment scores for the body-part verb

Table 7.18: A summary table of the mixed-design ANOVA in Body-part verb class
AGENT INTRANSITIVE FRAME

Effect df num df den F p-value η2

englishLevel 2 58 5.97 0.00* 0.09
verbFreq 2 116 3.14 0.05* 0.03

englishLevel:verbFreq 4 116 4.15 0.00* 0.07

TRANSITIVE FRAME
Effect df num df den F p-value η2

englishLevel 2 58 0.86 0.43 0.01
verbFreq 2 116 0.09 0.92 0.00

englishLevel:verbFreq 4 116 3.38 0.01* 0.06
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Table 7.19: A summary table of the mixed-effect linear model: Estimates of fixed-
effect variables and p-values using the Markov Chain Monte Carlo approach
(Body-part verb class)

AGENT INTRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 14.4197 14.4487 -0.5092 28.6300 0.0518 0.0004
michigan -0.2195 -0.2207 -0.4172 -0.0211 0.0288 0.0169
verbLogFreq -2.0082 -2.0095 -4.3537 0.2183 0.0694 0.0018
verbLogFreq:michigan 0.0433 0.0435 0.0119 0.0750 0.0062 0.0030

TRANSITIVE FRAME
Estimate MCMCmean HPD95lower HPD95upper pMCMC Pr(> |t|)

Intercept 1.8193 1.8530 -3.3478 7.2161 0.4416 0.3314
michigan 0.0659 0.0657 -0.0287 0.1597 0.1678 0.1357
verbLogFreq 0.3974 0.3911 -0.4719 1.2018 0.3022 0.1806
verbLogFreq:michigan -0.0091 -0.0091 -0.0246 0.0054 0.2338 0.1923
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CHAPTER 8

DISCUSSION

8.1 PROFICIENCY EFFECT

The significant effect of L2 learners’ proficiency on the grammatical judgment of a

verb’s transitivity (see Table 7.6 for the mixed-design ANOVA analysis and Table

7.8 for the mixed-effect model analysis) indicates an important yet unrecognized

role of transitivity in the L2 interlanguage. The grammatical judgments of verb

transitivity that L2 learners made in the experiment were significantly different

from those of native English speakers. The data show a pattern that the lower an

L2 speaker’s proficiency is, the wider is the difference between the native speaker’s

judgment and the L2 speaker’s judgment.

One conclusion that can be drawn from this result is that there is a critical

contribution of transitivity to the L2 interlanguage system. Compared with the

other kinds of typical L2 interlangauge errors, transitivity is much less deductible

since L2 learners can avoid the transitivity error with a simple parsimonious strat-

egy. For example, in natural spontaneous conversation, L2 learners are rarely co-

erced to demonstrate their knowledge of the causative and non-causative verbs.
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L2 learners do not need to know that verbs such as break and open are causative

verb unless they venture to use these verbs in the inchoative construction (e.g., My

car broke.) rather than other syntactic constructions such as the passive and the pe-

ripheral passive (e.g., My car got broken.). Similarly, the non-causativity of disappear

and descend rarely appears as an L2 error since such an error happens only when

L2 learners attempt to generalize these verbs in the causative construction. With

respect to object-drop verb such as eat and play, L2 speakers can avoid making

transitivity errors by consistently supplying the direct object. In short, transitiv-

ity has a very weak link to L2 errors on the surface level and the transitivity error

rarely happens when the L2 learners are conservative.

In this respect, the significant main effect of proficiency is an interesting find-

ing. The clear pattern in which the L2 proficiency is correlated with the native-like

judgment of the verb’s transitivity shows that transitivity is, in fact, one of the

critical grammatical features that L2 learners need to acquire for successful L2 ac-

quisition. While relatively little attention has been paid to the acquisition of tran-

sitivity in both SLA research and L2 pedagogy, this finding is not counter-intuitive

since transitivity underlies the grammatical errors that are known to be typical of

L2 learners. As discussed in the previous chapter, if one assumes that transitiv-

ity plays a role in the correct use of the preposition in L2, the error of omission

and extraneous prepositions can be analyzed as a simple misconstrual of the pred-

icate’s transitivity. An extraneous preposition (e.g., *recognize about the fact, *visit at

my friend’s etc.) can be seen as a systematic product of L2 interlanguage (Selinker,

1972) since the L2 learners have correctly employed a transitive preposition for the

predicate that they misconstrued as intransitive. In sum, the finding of a signifi-

cant effect of proficiency on the acquisition of native-like judgements of transitivity
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offers a new perspective on the L2 errors such as the preposition errors, which are

caused by an underlying grammatical feature for the predicate’s transitivity.

This finding also offers a pedagogical implication related to the type of nega-

tive feedback. Negative feedback on the use of prepositions may not be effective

in some cases since some of the omission and extraneous preposition errors oc-

cur even when the L2 learner has acquired an accurate L2 interlanguage for the

preposition. In the example of extraneous preposition errors above, the extrane-

ous preposition was supplied because the L2 learner misconstrued the predicate

as intransitive, for which a transitive preposition is necessary to introduce a direct

object. In this case, the cause of extraneous preposition errors is not the preposition

but the transitivity of the predicate. So, in these cases, explicit negative feedback

that focuses on the extraneous preposition is misleading to L2 learners. More ef-

fective feedback should address the fact that the verb recognize along with other

perceptual verbs like acknowledge and accept are transitive predicates in English

while their equivalent predicates in the L2 learner’s native language may not be

used transitively.

The influence of transitivity is not limited to preposition errors and can be as-

sociated with other types of errors that are known to be persistent among Japanese

native speakers learning English. The choice between the present-participle and

the past-participle adjectives is a notorious challenge to L2 learners (e.g., *I’m in-

teresting., *I’m boring. etc.), especially with psych-verbs (e.g., bore, frighten, please

etc.), but it also occurs with unergative verbs (e.g., a *cried/crying baby; cf. the ad-

versative passive (Tsujimura, 2002a; S. Izumi & Lakshmanan, 1998)). A somewhat

related issue is the telic interpretation of the achievement/accomplishment verbs

(e.g., The flight is arriving/arrived. (Gabriele, 2009)). The misconstrual of how L2
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learners realize the predicate’s transitivity may be an important factor in under-

standing what makes these errors so persistent among L2 learners.

Another possible but less interesting interpretation of the significant effect of

proficiency in the experiment is that the L2 participants were simply more conser-

vative than the native speaker participants in making grammatical judgments. In

other words, unlike the native speakers who do not hesitate to choose definitive

grammatical judgments such as ”definitely grammatical” and ”definitely ungram-

matical”, L2 learners make less definitive judgments because they are not confi-

dent about their grammatical judgment in L2. The observed correlation between

L2 proficiency and grammatical judgment can be obtained if the low-proficiency

L2 learners are more conservative than the high-proficiency L2 learners. However,

this interpretation of the data is not compatible with the further analyses of the pro-

ficiency effect in relation to the verb semantic class. The proficiency effect shows

a nearly significant interaction with the verb semantic class (F (10, 290) = 1.66, p <

.09) in the mixed-design ANOVA (see 7.6), and the main effects of proficiency were

attested only in a limited set of the verb semantic classes. While it is probably true

that the L2 learners are more conservative in grammatical judgment than the na-

tive speakers are, an explanation based on the L2 learner’s conservatism will not

account for the fact that L2 learners at differing proficiency levels can make judg-

ments as confident as those of the native speaker for some verb semantic classes.

Thus, if not simple conservatism of the L2 learners, a natural and plausible

answer to the question of why L2 learners rated the verb’s transitivity differently

from the native speakers is the influence of L1 (Odlin, 1989). As the full-transfer

hypothesis argues, the initial state of the L2 learner’s knowledge about the verb’s

transitivity can be the replication of the L1 transitivity and the mismatch between
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L1 and L2 causes the difficulty. I will revisit the issue of transfer again later in

this chapter, but tentatively I conclude that the existing data are on par with the

interpretation that the L2 learners failed to make native-like judgements due to the

influence of L1.

8.2 FREQUENCY EFFECT

The overall analyses show a significant main effect of frequency (see Table 7.6 for

the mixed-design ANOVA analysis and Table 7.8 for the mixed-effect model analy-

sis) and a significant interaction effect between frequency and verb semantic class.

The post-hoc tests in each verb semantic class show that the effect of frequency

predominantly exists in the Exceptional Causative Verb class (e.g., die, disappear,

vanish, go, descend, and tumble). The frequency effects show that while L2 learn-

ers were able to make native-like grammatical judgments with the high-frequency

verbs in the Exceptional Causative Verb class (e.g., die and go), they failed to do the

same with mid- and low-frequency verbs (e.g., vanish and tumble).

A similar pattern was also observed in the earlier research on the acquisition

of transitivity in L1. Ambridge et al. (Ambridge et al., 2008) investigated the acqui-

sition of transitivity of the verbs of falling (inherently-directed motion verbs), the

disappear verbs, and the laugh (unergative) verbs among 5- and 9-year-old L1 En-

glish children and adult English speakers. In their study, the high-frequency verbs

consistently received higher grammatical preference scores than the low-frequency

and the novel verbs across all the age groups. In addition, such frequency effects

existed to the greatest degree in the disappear verbs and to the least degree in the

laugh verbs. Ambridge et al. (2008) argued that the frequency effect works along
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with the prototypicality of the verb semantic class since the participants made ac-

curate but less consistent grammatical judgment about the novel verbs. In their

account, both the frequency effect and the verb semantic class are necessary to

explain their data about the novel verbs. The frequency effect theory would pre-

dict that the participant will not be able to make any systematic judgments of the

novel verb (i.e., verbs with no frequency). The verb semantic class theory, on the

other hand, will predict that the participants can make grammatical judgment on

the novel verb as accurately as on the high- and low-frequency verbs since novel

verbs were presented in such a way that they would satisfy the semantic crite-

ria to be in the semantic class that they are assigned to. Since the data did not

support either prediction, Ambridge et al. (2008) concluded that the combination

of frequency and semantic prototype must operate together and complement each

other. In other words, in Ambridge et al’s study, L1 English children are required to

have higher exposure to the disappear verbs than to the other verb classes since the

semantics of the disappear verbs is prototypically permitted to be in the causative

construction.

Although the current study investigated the acquisition of transitivity in SLA

rather than FLA, the same pattern as in Ambridge et al. (2008) was observed in the

verbs of falling and the disappearing verbs. Similarly, in the current study, among

the extended range of verb semantic classes, the verbs of falling and the disappear

verbs, collectively grouped as the Exceptional Causative Verb class, are the only

class with major significant frequency effects. An especially interesting contrast is

the lack of or a weakened frequency effect in the Prototypical Causative Verb (i.e.,

change-of-state and manner-of-motion verbs), whose semantic properties exhibit

similarities to those of the Exceptional Causative Verb class.
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The contrast between the Exceptional Causative Verb class and the rest of the

verb classes in terms of the frequency effect does not support the widespread effect

of simple frequency (i.e., the entrenchment hypothesis) in SLA. The overall pattern

of the frequency effect shows that the influence of simple frequency is limited only

to the Exceptional Causative Verb class. Thus, the current data are not consis-

tent with the prototype interpretation of the frequency effect that Ambridge et al.

(2008) suggested. The absence of the frequency effect in the Prototypical Causative

Verb class is at odds with the prototype interpretation of the frequency effect since,

assuming that prototype is determined on semantic grounds (Lakoff, 1987; Taylor,

1989), the Prototypical Causative Verb class is expected to show some degree of fre-

quency effect due to its semantic affinity with the Exceptional Causative Verb class.

However, the data showed a rather local influence of the frequency effect and did

not exhibit any similar effect of frequency between the two verb classes. In fact,

Ambridge et al. themselves postulated an alternative account that the observed

frequency effect might not hold across all the semantic classes from the patterns

observed in their data. The data in the current study are more compatible with

this alternative account that the frequency effect is a local effect on the acquisition

of transitivity that applies only to a specific subset of the semantic classes.

My data suggest that the fall verbs and the disappear verbs, the two verb se-

mantic classes in which the frequency effect was attested, are simply marked and

irregular semantic classes. The prototype interpretation of the frequency effect

would predict that the frequency effect will arise with all verb classes whose se-

mantic properties are not prototypically direct, unmediated, and externally caused,

such as the laugh verbs and the hit-touch verbs. However, such effects were not

attested in the current study. Therefore, a more probable explanation for the fre-
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quency effect is that the fall verbs and the disappear verbs are linguistically ex-

ceptional classes of the change-of-location and the change-of-state verbs and they

are not allowed in the causative construction despite their semantic relationship

to the causative verbs. These irregular classes exist only in English and the verb

classes equivalent to these classes in Japanese have no restriction in the causative

construction. Thus, I speculate that both L1 and L2 learners of English must learn

the irregularity of these two verb classes since no semantic property can single out

these two verb classes among the causative verb.

One important fact in both Ambridge et al. (2008) and the current study is that

the frequency effect existed among the adult (control) group in the fall verbs and

the disappear verbs (but not in the laugh verb and the other verb classes1. The

existence of the frequency effect in the adult control group is worth attention since

it presents an important question about the nature of grammatical competence of

the adult L1 speakers. If one argues that simple frequency is a key component for

successful language acquisition, the data must be interpreted as showing that the

native control group in the two studies have not reached the stable stage of gram-

matical competence with the fall verbs and the disappear verbs. If one assumes

the entrenchment hypothesis, the data must be interpreted as showing that even

adult native speakers haven’t been exposed to the low-frequency verbs frequently

enough to make a confident judgment about them. So, does it mean that the adult

native speakers will never reach a stage where they can judge the low-frequency

verbs as accurately as the high-frequency verbs? To put it differently, will the low-

frequency verbs be low-frequency no matter how many times a language learner

1Ambridge et al. (2008) reported a significant frequency effect in the laugh verb class among the
adult control group, but this significant effect is caused only by the non-sense verb (i.e., tamm/meek
as opposed to laugh/giggle and fall/tumble
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encounters them in their input? If one proposes the entrenchment hypothesis as

a theory about language acquisition, it is difficult to understand the existence of

the frequency effect among the adult control group. In addition, the fact that the

control group (L1) participants were subject to the frequency effect only in the Ex-

ceptional Causative Class, like the target group (L2) participants, is not congruent

with the entrenchment hypothesis. At least, we need to acknowledge that some

elements other than frequency are at work in the L2 acquisition process for transi-

tivity.

Admittedly, this view of the frequency effect is rather restricted and not gener-

alizable to the verb classes other than the Exceptional Causative Verb class. How-

ever, I believe that a widespread effect of simple frequency is not justifiable given

the other possible forms of the frequency effect. In this experiment, the frequency

effect is simply defined in terms of the appearance of the occurrences of verbs

(i.e., the entrenchment effect). In the analyses with the mixed-design ANOVA, fre-

quency is defined as a nominal factor (e.g., high-, mid-, and low-frequency), and the

log transformed frequency is used in the mixed-effect model. On the other hand,

the preemption effect, another form of the frequency effect that I discussed in an

earlier chapter (Chapter 4), was simply not considered in the design of the current

study. Yet, the preemption effect and other forms of frequency effects are known to

influence various linguistic tasks, let alone in the acquisition of transitivity. This is

another reason why I must take a rather conservative position about the frequency

effect. As discussed above, in some cases (e.g., house and apartment), the entrench-

ment effect may be offset by the effect of preemption. In the current study, verbs

in the Exceptional Causative Verb class are allowed only in the intransitive con-

struction (e.g., The dove disappeared.) but not in the other constructions (e.g., *The
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magician disappeared the dove./*The magician disappeared). On the other hand, verbs

in the Prototypical Causative Verb class are allowed in multiple constructions (e.g.,

The window broke./The boy broke the window.). Thus, the Exceptional Causative Verb

class must be easier on the grounds of the preemption effect since the one-to-one

mapping between semantics and syntax in the Exceptional Causative Verb class is

easier to acquire than the one-to-many mapping in the Prototypical Causative Verb

class. Although the pattern in the current study did not show such tendencies (i.e.,

L2 learners had more difficulty with mid-frequency and low-frequency verbs in

the Exceptional Causative Verb class than those in the Prototypical Causative Verb

class), it is premature to conclude that the preemption effect does not influence the

acquisition of transitivity given a possible interaction between the entrenchment

and preemption effects. The current study simply was not designed to provide

a test of the existence or absence of the preemption effect independent of the en-

trenchment effect.

In sum, although some influence of simple frequency was attested in the cur-

rent study, the effect of other forms of frequency could have factored in the acqui-

sition of transitivity in SLA. Given the possible offsetting interactions among the

various forms of the frequency effects, I’m constrained to make a weak argument

for the existence of the simple frequency effect (i.e., entrenchment effect) in the

acquisition of transitivity in SLA. The simple frequency effect was observed only

in the Exceptional Causative Verb class in this study, but the interpretation of this

pattern depends on further analyses of the possible interaction of various forms of

the frequency effect.
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8.3 ASYMMETRIC RELATIONSHIP IN SLA

The asymmetric relationship, with an assumption of the full-transfer hypothesis,

predicts that the L2 learners face difficulty when the usage of language is wider

in L2 than that of L1. The data in the current study largely fit in the predictions

made by the asymmetric relationship hypothesis since the Japanese native speak-

ers learning English as L2 have more difficulty in making native-like judgments in

the Exceptional Causative Verb class and partially in the Body-part Verb class.

8.3.1 Exceptional Causative Verb

Significant effects of proficiency, frequency, and their interaction were found in the

Exceptional Causative Verb class, but such strong effects were absent in the Pro-

totypical Causative Verb class. In the mixed-design ANOVA (see Table 7.10), the

interaction effect was absent in the Prototypical Causative Verb and, in the mixed-

effect model (see Table 7.11), the significant effects in the Exceptional Causative

Verb were considerably weaker (i.e., lower estimated β) than those in the Pro-

totypical Causative Verb. As discussed above, the main effects of proficiency in

the data show that the lower-proficiency L2 English learners had more difficulty

with the inherently-directed motion verbs and the disappear verbs than the high-

proficiency and the native-speaker participants. The main effect of frequency indi-

cates that the amount of exposure to the verbs in the Exceptional Causative Verb

class has a statistically significant influence on the acquisition of these verbs. In

addition, the interaction effect between proficiency and frequency suggests that

the low-proficiency learners are subject to stronger effects of frequency than the

proficient learners and the native speakers.
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The post-hoc tests analyzed the data in the three different frames in each verb

class. To repeat, in the experiment, the participants were asked to make grammat-

ical judgment on the same verb three times in three different constructions. For

example, the verb vanish was presented in the following constructions.

(117) a. Agent intransitive frame: #The man vanished.

b. Theme intransitive frame: The coin vanished.

c. Transitive frame: *The man vanished the coin.

The data (see Tables 7.10 and 7.11) show that the main and the interaction ef-

fects were primarily caused by the Transitive frame. In other words, the non-native

speakers had difficulty in rejecting the ungrammatical transitive sentence with an

inherently-directed motion verb or a disappear verb (e.g., *The man descended the

airplane. and *The man vanished the coin.). The strong effects in the Transitive frame

and the absence of or weakened main and interaction effects in the other two sen-

tence frames are exactly what the asymmetric relationship between Japanese and

English predicts.

In Japanese, neither the inherently-directed motion verb nor the disappear

verbs is subject to the semantic constraint in the causative alternation and, there-

fore, transitive sentences with these two verb classes are grammatical in Japanese.

Thus, as illustrated in Figure 8.1, the usage in Japanese constitutes a superset of the

usage in English. Assuming the absence or ineffectiveness of negative feedback,

Japanese native speakers learning English as L2 will have no means to rectify their

(inaccurate) interlanguage grammar.

Thus, the transitive sentence with an inherently-directed motion verb or a dis-
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= The learner receives positive evidence in the input
= The learner receives no negative input to rectify the hypothesized grammar

The boy broke the window.

The coin vanished.

The man vanished the coin.

The window broke.

The man descended the plane.

The plane descended.

Japanese (L1)

English (L2)

Figure 8.1: The asymmetric relationship of the Exceptional Causative Verb class

appear verbs is expected to present a learnability problem. And, as predicted, the

data show that the Japanese-speaking participants failed to make native-like judg-

ments on this specific sentence type. The Japanese-speaking participants failed to

detect the ungrammaticality of verbs in the Exceptional Verb Class in the transitive

construction, but such difficulty wasn’t observed in the other two sentence frames.

A noteworthy contrast is that the same L2 participants had little trouble in

making native-like judgment with the Laugh Verb, which is also prohibited in the

transitive sentence frame. One crucial difference of the Laugh Verb from the Excep-

tional Causative Verb is that they are also prohibited from the transitive sentence

frame in Japanese2, which, therefore, does not constitute an asymmetric relation-

ship (see Figure 8.2).

One straightforward and reasonable conclusion from this contrast is that L2

2The Japanese laugh verb such as naku ”cry” does appear in the transitive sentence frame such
as Taro-ga Kodomo-o nakasu. ”Literary: Taro cried a child.” However, as discussed in the earlier
chapter, the laugh verbs in the transitive frame are consistently marked with the morphological
causative marker -(s)are such as nak-ase-ru ”cry”, waraw-ase-ru ”laugh”, unar-ase-ru ”moan.”, which
are considered as the morphological causative rather than the lexical causative.
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Alice smiled her baby.

Alice smiled.

Her baby smiled (in the sense that "the 
baby was made to smile")

Bobby laughed his son.

Bobby laughed.

English (L2)Japanese (L1)

His son laughed  (in the sense that "the 
son was made to laugh")

Figure 8.2: The asymmetric relationship of the Laugh Verb class

learners transferred the grammatical setting for the verb transitivity in Japanese

(L1) to English (L2) and, then, they had difficulty in rectifying the superset gram-

mar due to the lack of or ineffectiveness of negative evidence. The fact that the

same participants had no difficulty with the Laugh verbs supports this conclusion

since no influence of L1 is expected in this verb class. The fact that the frequency

effect was remarkably stronger in the Exceptional Causative Verb class presents

supportive evidence since it shows that the input plays a significant role in the

L2 learners’ acquisition of the Exceptional Causative Verb class. In other words,

the frequency effect can be interpreted as evidence that L2 learners rely on their

exposure to the actual usage of the target verbs in their input. It logically follows

that the absence of the frequency effect in the Laugh verbs (and other verb classes)

indicates that L2 learners are equipped with native-like grammatical performance

with less reliance on the input owing to the other resource available to L2 learners,

which is, most naturally, their grammatical knowledge in the native language.

Although the data largely fit the predicted patterns, this conclusion is not free

from problems. One problem lies in the grammatical judgments of low-frequency

verbs in the transitive frame. The non-native participants did not completely ac-
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cept the Exceptional Causative Verb in the transitive sentence frame and, instead,

exhibited ambivalent judgments of them (The mean Grammatical Judgment for the

low-frequency Exceptional Causative Verb by the low-proficiency participants was

3.71). This pattern is a problem in the full-transfer view that is presented above

because, if the L1 grammar fully transfers to L2 and constitutes the initial state

of L2 acquisition, then the low-proficiency participants should have accepted the

transitive constructions with low-frequency Exceptional Causative verbs as confi-

dently as the low-frequency Prototypical Causative verbs (cf. the mean Grammat-

ical Judgment for Prototypical Causative verbs is 4.62). In short, the pattern in the

data clearly shows the shift from the L1 grammar to the L2 grammar, but it is not

clear why the low-proficiency learners thought that the low-frequency Exceptional

Causative verb was not as acceptable as the Prototypical Causative verb. It is very

unlikely that the low-proficiency learners received negative feedback concerning

their overgeneralized sentence productions with these low-frequency verbs (e.g.,

*She tumbled her baby.) – L2 learners at this proficiency level will not productively

use low-frequency verbs (e.g., moan, vanish, tumble) and, therefore, no negative

feedback should have been available to them. Positive evidence concerning low-

frequency Exceptional Causative verbs (e.g., Her baby tumbled. and The coin van-

ished.) by themselves do not preempt the ungrammatical usage in the Transitive

frame since many other verbs do alternate between the two constructions (e.g., The

ball bounced. ↔ She bounced the ball.).

Thus, to conclude, the current data show the pattern predicted by the full-

transfer hypothesis and the influence of L1 grammar. However, in some specific

verb classes, the input seems at work as well. In other words, the influence of

input cannot be ignored in some verb classes in order to justify the L2 asymmetric
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relation hypothesis.

8.3.2 Body-part Verb

Verbs in the Body-part Verb class alternate in all three constructions in this study

(e.g., Bob waved his hands. / Bob waved (his hands). / Bob’s hands waved.) in En-

glish and Japanese. Since the usage of verbs in this class is identical in both lan-

guages, no difficulty was expected for L2 learners under the asymmetric relation-

ship. However, the L2 participants had difficulty this verb class, especially in the

Agent Intransitive frame (e.g., Aaron nodded; see Tables 7.18 and 7.19)

One possible explanation for this difficulty is the morphological marking. Mon-

trul (2001c, 2001b, 2001a) shows that, in her study of the causative morphemes in

Spanish and Turkish, the native speakers of Spanish had difficulty with accepting

the inchoative causative sentence in English (e.g., The window broke.) as a grammat-

ical sentence. The Spanish native speakers learning English as L2 consistently pre-

ferred the peripheral causative sentence (e.g., The window got broken.) far more than

did the control English native-speaker participants. Montrul concludes that the

Spanish speakers preferred the peripheral causative sentence because the Spanish-

speaking participants anticipated some morphological marking in the inchoative

causative sentence in English, that would substitute for the Spanish anti-causative

morpheme se. Interestingly, a weak but similar pattern was observed among Turk-

ish native speakers learning English, whose L1 causative morpheme is equipollent

as in Japanese. Although there is no strong evidence to show the influence of mor-

phology in the current study, the unexpected difficulty in the Body-part Verb class

may be attributed to some influence of the L1 causative morphology.
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8.4 L2 TRANSFER AND PINKER’S (1989) SEMANTIC HIERARCHY

I propose that the acquisition of transitivity in SLA consists of two fundamentally

different systems. On one hand, some groups of verbs’ transitivity shows cross-

linguistic invariability and lack of frequency effect. This was especially true with

the change-of-state verbs and the manner-of-motion verbs in the current study. I

propose that this part of verbs’ transitivity is a reflection of linguistic competence

(among many Valian (1991) for FLA, and Schwartz (1993) for SLA) that is bio-

logically hardwired in the grammatical system. The lack of frequency effect is

strong evidence that the transitivity of these two semantic classes entail little learn-

ing since both native and non-native participants were able to make grammatical

judgments on the low-frequency verbs as accurately as the high-frequency verbs.

On the other hand, transitivity of the other group of verbs exhibits cross-linguistic

variability (between English and Japanese) and the frequency effect, especially for

the L2 learners. I interpret the existence of the frequency effect as evidence for

learning since it shows that the amount of exposure is the key element for success-

ful acquisition of the verbs’ transitivity. This part of the verbs’ transitivity can be a

reflection of performance, an extra-linguistic ability that overlays linguistic compe-

tence. In sum, I argue that the existence of the frequency effect can be attributed to

the classic distinction between competence and performance.

Bley-Vroman and Yoshinaga (1992) and Bley-Vroman and Joo (2001) also re-

ported similar patterns in their studies. Native speakers of Japanese learning En-

glish (tested on the dative alternation) and native speakers of Korean learning En-

glish (tested on the locative alternation) both showed that L2 learners are sensitive

to linguistically universal rules but not to the language-specific rules. The L2 par-
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ticipants in both studies exhibited the effect of frequency (real verbs vs. nonsense

verbs in their studies) only in the language-specific rules. The lack of native-like

sensitivity with the nonsense verbs was interpreted as supporting evidence for the

Fundamental Difference Hypothesis (Bley-Vroman, 1988) that argues that L2 acquisi-

tion and L1 acquisition are fundamentally different processes since L2 acquisition

is largely based on the skill acquisition.

While my data show the same pattern in the acquisition of the causative al-

ternation by Japanese speakers learning English, my interpretation of the data is

quite different from that of Bley-Vroman and his colleagues. In my interpreta-

tion, since the language-specific rules are not available in all languages, they are

not necessarily central part of the language universal. Or at most, the language-

specific rules are parametric factors in the language acquisition that L2 learners

will have to learn unlike the linguistically universal rules that are guaranteed to

exist in any language. Thus, the L2 learners’ insensitivity to the language-specific

rules is not surprising. In Bley-Vroman and his colleagues’ studies, the L2 learners

performed significantly better with the real verbs than the nonsense verbs for the

language-specific rules. It suggests that L2 learners are in the process of learning

these language-specific rules.

Pinker (1989) proposed a hierarchical semantic theory, on which my account

can be further developed. Pinker’s semantics hierarchy hypothesis consists of

broad-range semantic constraints and narrow-range semantic constraints. The first rule,

the broad-range rule, specifies necessary but not sufficient conditions for verb

class, which may be overwritten by the second and more specific rule, the narrow-

range rule.
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In Pinker’s broad-range rules, each verb has an internal structure consisting

of a small number of conceptual constituents such as EVENT, STATE, THING, and

MANNER (Pinker, 1989: 208). The constituent is expanded by relational functions

such as ±dynamic, ±control, place-function, path-function etc. For example, the

following broad-range rule (8.3) is proposed for a causative (anti-causative) verb

by Pinker (1989).

EVENT

<+dynamic>
THING

[   ]

EVENT

ACT
THING

[ Y ]
THING

[   ]
EVENT

<+dynamic>
THING

Y

effect

Figure 8.3: Broad-range and narrow-range rules from Pinker (1989)

The board-range rule for causative verbs captures the fact that causative verbs

always denote an EVENT and no stative verb such as be, have, and stay partici-

pates in the causative alternation. The causative verb in the transitive form (e.g.,

Bobbie boiled the eggs.) has an embedded predicate that indicates a change in the

causative object because of the effect of the action by the causative subject. Thus,

the broad-range rule predicts that verbs whose core semantic entails change-of-

state (or change-of-location) undergo the causative alternation.

As stated before, this prediction overgeneralizes a certain group of verbs such

as inherently-directed motion verbs and disappear verbs. In order to solve this

problem, Pinker defines a set of narrow-range rules that license verbs in various
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syntactic alternations. For the causative alternation, the following rules are pro-

posed by Pinker (Pinker, 1989, p. 223-228).

(118) Narrow-range rule for the causative alternation – causativizable

a. Change-of-state verbs (e.g., break, melt, burn)

b. Manner-of-motion verbs (e.g., roll)

(119) Narrow-range rule for the causative alternation – non-causativizable

a. Inherently directed motion verbs (e.g., ascend, rise (up), descend, fall (down),

arrive (to PLACE), leave (from PLACE), exit (from in THING), enter (to in

THING), come (to HERE), go (to THERE))

b. Change-of-existence verbs

c. Action verbs (e.g., jog, laugh)

d. Verbs of emission

The egg boiled. -- Bobbie boiled the egg.
The ball bounced. -- Tiny bounced the ball.

break, bend, burn, crush, grow etc.

The egg boiled. -- Bobbie boiled the egg.
The patient died. -- *Jane died her patient.

The ball bounced. -- Tiny bounced the ball.
The dog came. -- *Sean came his dog.

Verbs of appearance and disappearance
die, disappear, lapse, vanish, 
perish etc.

Change-of-state verbs

Causative Alternation

Change-of-position verbs

Inherently-directed 
motion verbs

come, go, 
leave, return, 
fall etc.

Manner-of-motion 
verbs

bounce, dangle, 
drift, drop, 
float etc.

Figure 8.4: The narrow-range rules (dotted line) for the causative alternation

Unlike the broad-range rules, which are defined with a limited set of basic

semantic elements, the narrow-range rules employ much finer semantic properties

that are unique to each narrow-range class. Although it is not clearly stated, it
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appears that Pinker (1989) assumes that children are equipped with the broad-

range rules innately since children’s overgeneralizeation error (e.g., *Go me to the

bathroom.) is explained as a ”one-shot innovation based on broad-range rules” or a

misclassification of a verb into an inaccurate narrow-range semantic group.

Since Pinker (1989) only investigated the argument alternation in English and

English L1 acquisition, the implications of Pinker’s (1989) semantic hierarchy hy-

pothesis in languages other than English has not been clear. The primary goal of

Pinker (1989) was to present a solution to the poverty of stimulus problem by pos-

tulating the semantic structure that L1 English children can employ to generalize

the language input (semantic bootstrap hypothesis (Gropen et al., 1991; Pinker, 1989)).

The current study can contribute to the cross-linguistic generalizability of Pinker’s

(1989) semantic hierarchy hypothesis in the SLA setting.

Based on the findings of this study, I propose that, from a cross-linguistic

perspective, the broad-range rule is invariable across languages whereas narrow-

range rules may display language-specific variability that must be learned for each

language. In other words, the L2 learners have access to the necessary but not suf-

ficient conditions (broad-range rules) for the causative alternation (and possibly

for the other alternations), but they do not know fine semantic conditions that es-

tablish exceptions to the board-range rules. Since the L2 learners have to learn

these semantic conditions from the input, we expect that the learning process of

the narrow-range rules is subject to the frequency effect and, in the SLA setting,

the asymmetric relationship between L1 and L2.
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CHAPTER 9

CONCLUSION

In this study, I investigated the acquisition of English verb transitivity by native

speakers of Japanese. In my survey of lexical transitivity in English and Japanese,

two interconnected issues came to light. First, languages differ in the way they

manifest lexical causativity and, in the case of Japanese and English, Japanese ex-

hibits a richer inventory of lexical transitive pairs than English. The different pat-

terns of lexical causativity results in an asymmetric relationship between L1 and

L2. In this study, such an asymmetric pattern was observed mainly in two semantic

groups of verbs, the inherently-directed motion verbs and the verbs of disappear-

ance. Verbs in these two classes are not allowed to be in the transitive construction

only in English, but not in Japanese. This asymmetric relationship in SLA was

the second issue that this study examined. The asymmetric relationship in SLA

predicts that L2 learners will face difficulties when acquiring the verb usages that

exist in L1 but not in L2. The superset-to-subset relationship in the L1 and L2 us-

ages is expected to be difficult because it requires corrective evidence to rectify the

overgeneralized usage in the L2 interlanguage grammar.

The third issue that I investigated in this study was the effect of frequency. The
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frequency effect has drawn a lot of attention among second language acquisition

researchers, and various instantiations of usage-based language acquisition theo-

ries have been proposed. These theories, in varying degrees, consider the input to

be primarily responsible for language acquisition, and they minimize the role of

grammatical knowledge. I argued that such theories must be validated with low-

frequency items since the real challenge in language acquisition is the acquisition

of low-frequency items, some of which may appear only once in the L2 learner’s

experience.

The data collected in the current experiment suggest an interesting interac-

tion between the asymmetric relationship between L1 and L2 and the effect of fre-

quency. As expected, the L2 learners faced problems when the usage of a certain

grammatical construction is wider in L1 than in L2, but this difficulty was not at-

tested when the usage of the construction is equivalent or more constrained in

L1. This confirms the hypothesis that the asymmetric relation between L1 and

L2 plays a significant role in SLA. In addition, such difficulties are greater when

the sentence contains a low-frequency verb. When the verb is highly frequent, L2

learners, especially those who are high-proficiency L2 speakers, had lesser diffi-

culty in making native-like judgments. The frequency effect, at least the simple

entrenchment effect, was not attested or was considerably weaker with construc-

tions where no asymmetry exists between English and Japanese.

With these results, I came to the conclusion that the frequency effect is not a

widespread effect in language acquisition, as argued by the usage-based theories,

at least in SLA. Instead, I argued that frequency is a local influence that occurs only

when the learner has to receive negative feedback to rectify their overgeneralized

interlanguage grammar. In other words, frequency is a necessary and, in fact,
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critical factor when an asymmetric relation exists between L1 and L2 due to the

language-specific constraint in L2.

In this view, the significant interaction between frequency and semantic class

is not surprising since L2 learners have to learn irregular constraints that exist

only in L2. Specifically, the fact that the inherently-directed motion verbs and the

verbs of disappearance are not allowed in transitive sentences in English may be

an idiosyncratic constraint that the L2 learners have to learn from the input. Since

these two semantic classes do not have any structural consequence in Japanese,

native speakers of Japanese must receive a substantial amount of exposure in order

to acquire the correct usages of these two verb classes in English. In other words, I

do not consider frequency to be a principal cause of language acquisition. Rather,

I believe that frequency is a complementary factor that plays an important role in

learning idiosyncrasies that exist in the target language.

The data from the laugh verbs support this analysis since the laugh verbs are

cross-linguistically unergative verbs, whose constraint in the transitive usage is

probably rooted in a language-general grammatical feature. The lack of frequency

effect in the laugh verb class in this study is exactly what we would expect in the

prediction that frequency is necessary only when the L2 learners learn idiosyn-

cratic constraints. In other words, frequent encounter with the verbs in the input

is less crucial when no idiosyncratic constraint exists in the semantic verb class, as

can be seen with the laugh verbs.

To conclude, between Japanese and English, the L1-L2 asymmetry exists for

some semantic classes but not for others. When the asymmetry is present, the L2

learner must use negative evidence to unlearn L1 generalizations, but negative
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evidence is more likely to be available for higher frequency verbs than for lower

frequency ones. This complex set of interrelationships is reflected in the interaction

between semantic class and verb frequency that was found in the current experi-

ment. Future cross-linguistic research between Japanese and a lanuage other than

English is necessary to corroborate the findings of the current study.
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APPENDIX A

DESCRIPTIVE STATISTICS OF THE EXPERIMENT STIMULI

1Native speakers didn’t accept the stimulus sentence ”The men went.” probably because of the
lack of the path prepositional phrase (e.g., to the store).

2The stimulus sentence was ”The father laughed.”, which must have been rejected because the
father was not laughing in the movie clip. The movie clip shows a father making his baby laugh,
but he himself was not laughing. Both native and non-native speaker participants accepted the
sentence probably because they thought that the father was also laughing in the movie clip.

3The stimulus sentence was ”The bread baked.” which was accepted because ”bake” is polyse-
mous between the object-drop class and the causative class.
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Table A.1: Grammatical judgement scores for each experiment stimulus 1

Native High Prof Low Prof

EXCEPTIONAL CAUSE

Agent intra 1.19 1.17 1.24
die Theme intra 4.46 4.44 4.24

Transitive 1.27 1.22 1.24
Agent intra 1.19 1.28 1.35

disappear Theme intra 4.50 4.78 4.53
Transitive 2.19 2.94 3.53
Agent intra 1.08 1.39 1.76

vanish Theme intra 4.54 4.50 4.29
Transitive 2.69 3.61 3.88
Agent intra 1.81 1.50 1.76

go Theme intra1 3.65 3.83 4.12
Transitive 1.38 1.17 1.24
Agent intra 1.12 1.56 1.65

descend Theme intra 4.38 4.39 4.24
Transitive 2.88 3.22 3.53
Agent intra 1.38 1.28 1.59

tumble Theme intra 4.38 4.39 4.41
Transitive 1.54 2.17 2.06

PROTOTYPICAL CAUSE

Agent intra 1.19 1.44 1.94
sink Theme intra 3.77 3.89 3.53

Transitive 4.50 4.67 4.47
Agent intra 1.62 2.28 2.35

melt Theme intra 3.85 3.44 3.47
Transitive 4.69 4.83 4.71
Agent intra 1.46 2.00 2.59

crash Theme intra 3.62 3.00 2.47
Transitive 4.54 4.78 4.82
Agent intra 3.19 2.17 3.12

move Theme intra 3.12 2.44 2.18
Transitive 4.81 4.89 4.65
Agent intra 3.50 2.72 3.06

roll Theme intra 3.50 2.50 2.76
Transitive 4.77 4.89 4.65
Agent intra 2.15 2.22 2.06

bounce Theme intra 3.69 3.06 2.47
Transitive 4.58 4.89 4.65
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Table A.2: Grammatical judgement scores for each experiment stimulus 2
Native High Prof Low Prof

LAUGH

Agent intra2 3.12 3.67 3.76
laugh Theme intra 4.58 4.50 4.71

Transitive 1.31 1.44 1.65
Agent intra 1.12 1.17 1.00

cry Theme intra 4.62 4.78 4.82
Transitive 1.23 1.22 1.18
Agent intra 1.27 1.67 1.47

moan Theme intra 4.69 4.50 4.53
Transitive 1.19 1.17 1.35

HIT-TOUCH

Agent intra 2.69 2.89 3.06
strike Theme intra 1.50 1.72 1.59

Transitive 4.54 4.61 4.65
Agent intra 3.58 3.22 3.88

kick Theme intra 1.31 1.28 1.29
Transitive 4.69 4.94 5.00
Agent intra 2.31 3.11 3.29

smash Theme intra 1.62 1.56 1.59
Transitive 4.81 4.72 4.82
Agent intra 2.73 2.83 3.29

touch Theme intra 1.31 1.50 1.24
Transitive 4.81 4.56 4.47
Agent intra 3.50 3.78 4.29

kiss Theme intra 1.42 1.33 1.47
Transitive 4.35 4.11 4.59
Agent intra 3.00 3.17 3.65

tickle Theme intra 1.65 1.33 1.76
Transitive 4.77 4.78 4.82
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Table A.3: Grammatical judgement scores for each experiment stimulus 3
Native High Prof Low Prof

OBJ-DROP

Agent intra 3.73 2.67 3.76
play Theme intra 1.42 1.28 1.24

Transitive 4.85 4.94 4.53
Agent intra 4.00 3.39 3.24

eat Theme intra 1.12 1.17 1.24
Transitive 4.65 5.00 4.24
Agent intra 3.46 3.33 3.12

bake Theme intra3 2.96 2.17 2.00
Transitive 4.35 4.89 4.88

BODY-PART

Agent intra 4.62 3.22 3.00
wave Theme intra 2.38 1.83 1.82

Transitive 4.58 4.94 4.47
Agent intra 4.46 4.33 3.76

shrug Theme intra 2.58 2.33 2.18
Transitive 4.77 4.67 3.94
Agent intra 4.27 3.56 4.18

blink Theme intra 3.73 3.56 2.82
Transitive 4.38 4.39 4.71
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APPENDIX B

QUESTIONNAIRE ITEMS

(1) Date of birth
(2) Country of birth

a. Japan
b. U.S.A.
c. other (please provide the name of the country)

(3) Sex
a. Female
b. Male

(4) Ethnic identity
a. Japanese
b. Asian other than Japanese (Chinese, Korean, Filipino, Vietnamese, In-

dian etc.)
c. White
d. African American
e. Hispanic/Latino
f. Other

(5) Handedness
a. Left-handed
b. Right-handed
c. Both

(6) What is the highest college degree are you seeking?
a. Doctoral degree (Ph.D., Ed.D. etc.)
b. (Graduate-level) Business or law degree (MBA, LD etc.)
c. Master’s degree (MA, MS, M.Phil. etc.)
d. Bachelor’s degree (BA, BS etc.)
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e. High school or high-school equivalent diploma
f. Not applicable

(7) If you are in a degree program, what degrees you are seeking for?
a. Doctoral degree (Ph.D., Ed.D. etc.)
b. (Graduate-level) Business or law degree (MBA, LD etc.)
c. Master’s degree (MA, MS, M.Phil. etc.)
d. Bachelor’s degree (BA, BS etc.)
e. High school or high-school equivalent diploma
f. Not applicable

(8) Do you speak any language other than English and Japanese? If so,
please write those languages and self-evaluation of your proficiency in
those languages.
a. Language
b. Proficiency

i. Native or near-native level
ii. Advanced level
iii. Intermediate level
iv. Beginner/Conversational level

Only the non-native speaker group subjects will answer the following questions

(9) How long have you been in the U.S.? (in years)
(10) How many college-level courses have you taken in the U.S. or any other

English-speaking country? (do not include ESL courses)
(11) How many ESL courses have you taken in the U.S. or any other English-

speaking country?
(12) How do you evaluate your reading proficiency in English?

a. Native or near-native level
b. Advanced level
c. Intermediate level
d. Beginner/Conversational level

(13) How do you evaluate your writing proficiency in English?
a. Native or near-native level
b. Advanced level
c. Intermediate level
d. Conversational level

(14) How do you evaluate your speaking proficiency in English?
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a. Native or near-native level
b. Advanced level
c. Intermediate level
d. Beginner/Conversational level

(15) How do you evaluate your listening proficiency in English?
a. Native or near-native level
b. Advanced level
c. Intermediate level
d. Beginner/Conversational level

(16) If you have taken the TOEFL exam, please provide your best score.
(17) If you have taken the STEP (eiken) exam, please provide your grade.

a. 1st grade
b. pre-1st grade
c. 2nd grade
d. pre-2nd grade
e. 3rd grade
f. lower than pre-3rd grade
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APPENDIX C

STIMULI

C.1 PRACTICE STIMULI

1. [Practice] The man runned. / The man walked.

2. [Practice] The man showed the sign. / The man saw the sign.
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C.2 STIMULI

1. The man blinked his eye. / The eye blinked. / The man blinked.

2. The woman shrugged her shoulders. / The shoulders shrugged. / The
woman shrugged.

3. The man waved his hand. / The hand waved. / The man waved.

4. The man melted the glass. / The glass melted. / The man melted.

5. The boys crashed the plate. / The plate crashed. / The boys crashed.

6. The person sank the pill. / The pill sank. / The person sank.

7. The man vanished the coin. / The coin vanished. / The man vanished.

8. The wizard disappeared the dove. / The dove disappeared. / The wizard
disappeared.

9. The doctor died the patient. / The patient died. / The doctor died.

10. The man descended the plane. / The plane descended. / The man de-
scended.

11. Snow tumbled the man. / The man tumbled. / Snow tumbled.

12. The woman went the cars. / The cars went. / The woman went.

13. The boy smashed the piggy bank. / The piggy bank smashed. / The boy
smashed.

14. The man kicked the ball. / The ball kicked. / The man kicked.

15. The man struck the ball. / The ball struck. / The man struck.

16. The bone moaned the dog. / The dog moaned. / The bone moaned.

17. The man laughed the baby. / The baby laughed. / The man laughed.

18. The father cried his baby. / The baby cried. / The father cried.

19. The man bounced the ball. / The ball bounced. / The man bounced.

20. The player rolled the dice. / The dice rolled. / The player rolled.
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21. The player moved the chess pieces. / The chess pieces moved. / The player
moved.

22. The man baked the bread. / The bread baked. / The man baked.

23. The woman ate the chocolate. / The chocolate ate. / The woman ate.

24. The woman played the game. / The game played. / The woman played.

25. The man tickled the girl. / The girl tickled. / The man tickled.

26. The woman touched the screen. / The screen touched. / The woman touched.

27. The girl kissed the father. / The father kissed. / The girl kissed.

28. The men went the dogs. / The dogs went. / The men went.

C.3 FILLER STIMULI

1. The arrow stabbed the heart. / The arrow heart stab. / The arrow pierced
the heart.

2. The birds are flocking. / The flock birds flew. / The birds flew the ocean.

3. The captain charged at the enemy. / The soldiers charging. / The soldiers
marched.

4. The car honked at the man. / Hit the car man. / The car hit the man.

5. The doctor trained. / The man does train. / The man is being trained.

6. The woman is watering. / The woman drink water. / The woman drinks
water.

7. The flower died. / The withering is the flower. / The flower withered.

8. The mother and girl bubbled. / The girl blowed soap bubbles. / The girl
blew soap bubbles.

9. The girl bit the fork. / The biting fork girl. / The girl licked the fork.

10. The girls jumped each other. / The girls jumped bed. / The girls jumped on
the bed.
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11. The dog played with the girl. / The girl the playing dog. / The girl walked
with the dog.

12. The baby screamed. / The screaming baby is. / The baby giggled.

13. The tree collapsed. / The lumberjack cutted the tree. / The lumberjack cut
the tree.

14. The man decided to chill out. / Room cleaning chilled. / The room was
cleaned.

15. The water tank exploded. / Drained water tank the. / The water tank
drained.

16. The parents fed the baby. / The parents feeding the baby. / The parents and
the baby walked.

17. The shovel destroyed the rock. / The shovel broken the rock. / The shovel
broke the rock.

18. The woman dozed off. / The nodded head woman. / The woman nodded
repeatedly.

19. The man found a cellphone. / The cellphone was fell. / The cellphone fell.
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APPENDIX D

JAPANESE LEXICAL VERBS
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APPENDIX E

THE R AND SPSS SCRIPTS AND THE FORMULAE OF THE

STATISTICAL ANALYSES

Listing E.1: R code for the full mixed-design model
1 fit <- ezANOVA(data=data,
2 dv=.(gramPrefSum), # DV is Summed Gram Preference scores
3 wid=.(subjectID), # Subject is identified by subjectID
4 within=.(verbFreq, # Verb Freq is a within-subject
5 verbClass_lg), # Verb Class is a within-subject
6 between=.(englishLevel) # English Level is a between-subj
7 )
8 print(fit) # print out the results

Listing E.2: SPSS code for the full mixed-design model
1 GLM hitTouchV_high objDropV_high bodyPartV_high laughV_high \

causative_exceptV_high causativeV_high hitTouchV_mid \
objDropV_mid bodyPartV_mid laughV_mid \
causative_exceptV_mid causativeV_mid hitTouchV_low \
objDropV_low bodyPartV_low laughV_low

2 causative_exceptV_low causativeV_low BY englishLevel
3 /WSFACTOR=verbFreq 3 Polynomial verbClass 6 Polynomial
4 /METHOD=SSTYPE(3)
5 /CRITERIA=ALPHA(.05)
6 /WSDESIGN=verbFreq verbClass verbFreq*verbClass
7 /DESIGN=englishLevel.

Listing E.3: R code for the three-way mixed-design ANOVA
1 for (i in 1:length(levels(data$verbClass_lg))) {
2 # extract a subset of the data (for each level of Verb Class)
3 temp <- subset(data,
4 (verbClass_lg==levels(data$verbClass_lg)[i]))
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5 temp <- drop.levels(temp,reorder=FALSE)
6 fit <- ezANOVA(data=temp,
7 dv=.(gramPrefSum), # DV is Summed Gram Preference scores
8 wid=.(subjectID), # Subject is identified by subjectID
9 within=.(verbFreq),# Verb Freq is a within-subject

10 between=.(englishLevel) # English Level is a between-subj
11 )
12 print(fit)
13 }

Listing E.4: SPSS code for the three-way mixed-design ANOVA (Hit-touch verb
only)

1 /* Hit-Touch verbs */
2 GLM hitTouchV_high hitTouchV_mid hitTouchV_low BY \

englishLevel /WSFACTOR=verbFreq 3 Polynomial
3 /METHOD=SSTYPE(1)
4 /CRITERIA=ALPHA(.05)
5 /WSDESIGN=verbFreq
6 /DESIGN=englishLevel.

Listing E.5: R code for the mixed-effect linear model
1 fit = lmer(gramPrefSum˜ # Summed Gram Preference is DV
2 as.numeric(verbClass_lg)* # Verb Class as a fixed effect
3 as.numeric(verbLogFreq)* # Verb Freq as a fixed effect
4 michigan # English Lvl as a fixed effect
5 +1 # with intercept for the fixed-effects
6 +(1|verb)+(1|subjectID), # Verb and Subj are random
7 data=data)
8 print(pvals.fnc(fit,addPlot=FALSE)) # MCMC estimate

Listing E.6: SPSS code for the mixed-effect linear model
1 MIXED grmPrfSm WITH subjctID vrbClss_ michigan verb vrbLgFrq
2 /FIXED = INTERCEPT vrbClss_ michigan vrbLgFrq \

vrbClss_*michigan vrbClss_*vrbLgFrq michigan*vrbLgFrq \
vrbClss_*michigan*vrbLgFrq | SSTYPE(3)

3 /METHOD = ML
4 /PRINT = SOLUTION TESTCOV
5 /RANDOM = INTERCEPT | SUBJECT(subjctID) COVTYPE(VC)
6 /RANDOM = INTERCEPT | SUBJECT(verb) COVTYPE(VC).

Listing E.7: R code for the mixed-effect linear model (for each level of Verb Seman-
tic Class)
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1 for (i in 1:length(levels(data$verbClass_lg))) {
2 # extract data (for each level of Verb Class)
3 temp <- subset(data,
4 (verbClass_lg==levels(data$verbClass_lg)[i]))
5 temp <- drop.levels(temp,reorder=FALSE)
6 fit = lmer(gramPrefSum˜ # Summed Gram Preference is DV
7 verbLogFreq* # Verb Freq as a fixed effect
8 michigan # English Lvl as a fixed effect
9 +1+ # with intercept for the fixed-effects

10 (1|verb)+ # Verb is a random effect
11 (1|subjectID), # Subject is a random effect
12 data=temp)
13 print(pvals.fnc(fit,addPlot=FALSE)) # MCMC estimate
14 }

Listing E.8: SPSS syntax code for the mixed-effect linear model (for each level of
Verb Semantic Class)

1 /* Hit-touch verb */
2 USE ALL.
3 COMPUTE filter_$=(vrbClss_ = 1).
4 VARIABLE LABELS filter_$ ’vrbClss_ = 1 (FILTER)’.
5 VALUE LABELS filter_$ 0 ’Not Selected’ 1 ’Selected’.
6 FORMATS filter_$ (f1.0).
7 FILTER BY filter_$.
8 EXECUTE.
9

10 MIXED grmPrfSm WITH subjctID michigan verb vrbLgFrq
11 /FIXED = INTERCEPT michigan vrbLgFrq michigan*vrbLgFrq | \

SSTYPE(3)
12 /METHOD = REML
13 /PRINT = SOLUTION TESTCOV
14 /RANDOM = INTERCEPT | SUBJECT(subjctID) COVTYPE(VC)
15 /RANDOM = INTERCEPT | SUBJECT(verb) COVTYPE(VC).
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APPENDIX F

MIXED-EFFECT LINEAR MODEL

Pinheiro and Bates (2000) present Formula F.1 as the general model for the
mixed-effect linear model.

yi = Xiβ + Zibi + εi

or equivalently, yij = βj + bi + εij (F.1)

where i represents the level of each random-effect factor, j represents the level of
each fixed-effect factor, yi is a vector of outcomes, Xi is the fixed-effect matrix
(also known as cell means), β is a vector of fixed-effect β, Zibi (or simply bi) is a
vector of random effects, and εi is a vector of errors.

For the current analysis, the covariance structure of the random-effect factors is
assumed to be independent and, therefore, Variance Component (VC) is used (i.e.,
Z is a vector of 1). The full model with all the fixed-effect factors and their
interaction terms is shown as Formula F.2 and theirR code and SPSS syntax
code are presented in Listings E.5 and E.6.

yi = βEnglish Proficiencyi + bEnglish Proficiencyi + εEnglish Proficiencyi +

βVerb Frequencyi + bVerb Frequencyi + εVerb Frequencyi +

βVerb Classi + bVerb Classi + εVerb Classi +

βProficiency*Frequencyi + bProficiency*Frequencyi + εProficiency*Frequencyi +

βProficiency*Classi + bProficiency*Classi + εProficiency*Classi +

βClass*Frequencyi + bClass*Frequencyi + εClass*Frequencyi +

βProf*Class*Freqi + bProf*Class*Freqi + εProf*Class*Freqi (F.2)
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Since the error terms, ε’s, are computed as the intercept of the entire model,
Formula F.2 can be simplified to Formula F.3.

yi = βEnglish Proficiencyi + bEnglish Proficiencyi +

βVerb Frequencyi + bVerb Frequencyi +

βVerb Classi + bVerb Classi +

βProficiency*Frequencyi + bProficiency*Frequencyi +

βProficiency*Classi + bProficiency*Classi +

βClass*Frequencyi + bClass*Frequencyi +

βProf*Class*Freqi + bProf*Class*Freqi

εall levelsi (F.3)

β in βEnglish Proficiency is similar to a coefficient in a basic linear model except that it is
allowed to vary for each level of the random variable. By the same token, b in
bEnglish Proficiencyi is similar to an intercept with the variability for each level of the
random effect. Thus, in the traditional linear model terms, βEnglish Proficiency can be
translated into bxEnglish Proficiency + uEnglish Proficiency (where u is the variability of
coefficients around the model) and bEnglish Proficiencyi is
aEnglish Proficiency + uEnglish Proficiency (where u is the variability of intercepts, ai, around
the model). Finally, Participant and Verb are entered as the random effects in the
current model, so the subscript i represents each level of these two variables.
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tipologija (p. 106-114). Moscow: Nauka.

Newell, A., & Rosenbloom, P. S. (1980). Mechanisms of skill acquisition and the
law of practice. In In proceedings of the 16th annual Carnegie-Mellon symposium
on cognition, on learning and cognition. Pittsburgh, PA.

Odlin, T. (1989). Language transfer: Cross-linguistic influence in language learning.
Cambridge, UK; New York, NY: Cambridge University Press.

Odlin, T. (2003). Cross-linguistic influence. In D. R. Dowty & M. H. Long (Eds.),
The handbook of second language acquisition (p. 436-486). Malden, Mass.:
Blackwell Publishers.

Odlin, T. (2005). Crosslinguistic influence and conceptual transfer: What are the
concepts? Annual Review of Applied Linguistics, 25, 3-25.

Odlin, T. (2008). Conceptual transfer and meaning extensions. In R. E. Robinson
& N. C. Ellis (Eds.), Handbook of cognitive linguistics and second language
acquisition (p. 306-340). New York, NY: Routledge.

Otani, K., & Whitman, J. (1991). V-rasing and VP-ellipsis. Linguistic Inquiry, 22(2),
345-358.

Pagel, M., Atkinson, Q. D., & Meade, A. (2007). Frequency of word-use predicts
rates of lexical evolution throughout Indo-European history. Nature, 11,
717-721.
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