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Abstract

This dissertation investigated the relation between verb factivity and first-order and
second-order false belief (FB) reasoning in Mandarin-speaking children with and
without autism spectrum disorders (ASD). Four studies were conducted. The first two
included a corpus study on the production of six factivity verbs and an experimental
study on the comprehension of these verbs in Mandarin-speaking adults and typically
developing (TD) children. The results indicated that Mandarin-speaking TD children
were able to understand verb factivity at 4;0, however, their knowledge of it did not
reach an adult-like level even at 7;0. In the third study, three factivity verbs, a factive
verb zhidao ‘know’, a non-factive verb juélé ‘think’ and a counter-factive verb
Jidzhuang ‘pretend’ were employed to examine the relation between verb factivity and
first-order and second-order FB understanding in Mandarin-speaking TD children.
The results showed that the TD children’s understanding of verb factivity conveyed
by the factive verb zhidao ‘know’ significantly predicted first-order and second-order
FB reasoning when controlling for verbal mental ability, inhibitory control, working
memory and complementation. Besides, complementation and working memory were
significant predictors of first-order and second-order FB reasoning as well in TD
children, respectively. Although verb factivity was not a unique significant predictor
of first-order or second-order FB reasoning, it was the unique predictor that
significantly contributed to both first-order and second-order FB reasoning, which
suggested a specific role it played in the development of FB reasoning in TD children.
The fourth study explored the relation between verb factivity and first-order and
second-order FB reasoning in a small group of Mandarin-speaking children with ASD.

A group of ten autistic children and a group of ten TD children who were both



chronological age- and verbal mental age-matched (CA-VMA) with the autistic
children were involved. The autistic children performed significantly poorer than the
CA-VMA-matched TD children on the factive verb zhidao ‘know’ and the counter-
factive verb jidazhuang ‘pretend’, and on first-order and second-order FB reasoning,
but not on the non-factive verb juélé&‘think’, inhibitory control, working memory or
complementation tasks. This suggested a possible link between verb factivity and first-

order and second-order FB reasoning in Mandarin-speaking children with ASD.
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Chapter 1

1.1 Introduction

In Chinese, there is an idiom named #EH %% Ydn ér d2o | AgPlugging one’s ears
while stealing a bell’ that comes from a fable in “Lii’s Spring and Autumn
Annuals - know yourself”. This fable tells a story about a man who tried to steal a big
bronze bell. He covered his ears when striking the bell with a big iron hammer because
he thought that nobody could hear the sound of the bell, as he himself could not hear
it. It seems that the man in this fable dose not appreciate that others could have beliefs
and intentions that are different from his own. He could not hear the sound, thus he
falsely thinks that others could not hear it either. The man’s behavior implies that he
probably has difficulty with theory of mind (ToM), the ability to attribute mental states
(e.g., desires, beliefs, intentions, emotions, feelings and pretending, etc.) to oneself and
others, to understand that others have beliefs, desires and intentions which are different
from reality and one’s own and to predict others’ behaviors according to their mental
states (Premack & Woodruff, 1978). ToM has been regarded as one of the core
components of social cognition and is crucial to successful interpersonal

communication and social activities.

ToM, an umbrella term, consists of multiple aspects like joint attention, appreciation
of intentionality and false belief (FB) (Astington, 1998; Miller, 2006). Among various
components of ToM, FB, the understanding that a person has a belief that is different

from one’s own or reality and will behave according to that belief, has been regarded

! The Mandarin transcriptions in this thesis are Hanyli pinyin, the official
romanization system for Standard Chinese in mainland China.



as the core component of ToM, and the mastery of it has been considered as the
indicator of successful acquisition of ToM (Wellman, Cross, & Watson, 2001;

Wimmer & Perner, 1983).

Successful interpersonal social communication requires sophisticated ToM ability as
well as well-developed language and executive functioning (EF) abilities. Typically
developing (TD) children experience rapid developments in these abilities in their first
few years, whereas children with autism spectrum disorders (ASD) have deficits or
delays in these abilities (e.g., Baron-Cohen, 1989; Baron-Cohen, Leslie, & Frith, 1985;
Ozonoff, Pennington, & Rogers, 1991; Park, Yelland, Taffe, & Gray, 2012). The
findings from substantial studies have revealed that ToM relates to various aspects of
language such as pragmatics, syntax and semantics (e.g., Astington & Jenkins, 1999;
de Villiers, 2007; Harris, de Rosnay, & Pons, 2005), as well as to several components
of EF such as inhibition and working memory (Carlson, Moses, & Breton, 2002; Davis
& Pratt, 1995). However, no consensus has been reached on which aspect of language
contributes to ToM development particularly, and it remains unclear whether language
contributes uniquely to ToM independent of EF. This thesis investigated the relation
between verb factivity (a feature of predicates that ascribe factuality, non-factuality or
counter-factuality to their complement clauses (Leech, 1981; Li, 2014)) and first-order
and second-order FB understanding in Mandarin-speaking children with and without
ASD, and to examine whether verb factivity is a unique predictor of FB reasoning
when controlling for the effects of other related factors such as verbal mental ability,

EF, and complementation.

This chapter consists of seven sections. The first section introduces ToM. The second
section presents tasks that are widely used tasks to assess FB and FB development in

children with and without ASD. The third second reviews the literature in the relation



between language and first-order and second-order FB reasoning in both TD children
and children with ASD. The fourth section presents hypotheses on the relation between
language and ToM. The fifth section discusses remained issues on the relation between
language and ToM, which is followed by the objectives of this thesis in the sixth

section. This chapter ends with the outline of this thesis in the seventh section.

1.2 FB

Sophisticated interpersonal communication requires not only first-order beliefs, that is
people’s beliefs about an object or an event or another person’s belief but also higher
order beliefs such as people’s beliefs about another person’s beliefs about a third

person’s beliefs (second-order beliefs).

1.2.1 FB tasks

The most widely used tasks for assessing first-order FB reasoning are the change-of-
location task (Wimmer & Perner, 1983) and the unexpected content, also called
Smarties task (Gopnik & Astington, 1988; Perner, Leekam, & Wimmer, 1987). In the
scenario of the standard version of change-of-location task, participants are presented
two protagonists A and B. Protagonist A puts an object into a location x and then left
the scene. In the absence of protagonist A, protagonist B transfers the object from
location x to another location y and then left the scene as well. After protagonist B
leaves, protagonist A comes back to the scene. Participants are asked a test question
“Where will protagonist A look for the object when he/she returns?” and two control
questions, one reality question “Where is the object really?”” and one memory question

“Where did protagonist A put the object in the beginning?” following the test question



immediately. Correct response to the test question requires one to understand and
remember the story and to explicitly represent protagonist A’s FB (‘the object is in
location x’) in relation to his/her own knowledge of the location of the object (‘location

y’) (Wimmer & Perner, 1983).

Compared to the change of location task, the unexpected content task has been found
easier for children to pass, as participants have direct experience of how themselves
could be misled when confronted with the same situation as another person (Perner et
al., 1987). In the scenario of the unexpected content task, participants are shown a
closed box (e.g., a candy box) which is familiar to them and asked what they think is
in the box. After their response (e.g., candies) to the question, they are shown that they
were wrong and the actual contents of the box (e.g., pencils), and then they are asked
to help to put these pencils back into the box and close it. A control question “Can you
remember what is inside the box?”” and a test question about participants’ own previous
belief about the content of the box “What did you think was in the box?” are asked
here. A protagonist A is then introduced to participants, and they are told that
protagonist A comes to the scene, and he/she would be shown the closed box and asked
what is in the box. Another test question about protagonist A’s belief about the content
of the box “What will the protagonist A think is in the box?” is asked at the end of the
story (Perner et al., 1987). Correct responses to the test questions in the unexpected
content task require one to represent his/her own previous FB and another person’s FB

and to distinguish them from reality.

For second-order FB reasoning, Perner and Wimmer (1985) established a story-
understanding paradigm to assess children’s representation of one person’s FB about
another person’s FB by an ice-cream van story. The story consists of four episodes. In

the first episode, two protagonists (John and Mary) are informed that an ice-cream van



will stay all afternoon in a park, and Mary leaves the park to go home to get some
money to buy ice-creams. In the second episode, only John knows the sudden change
of the van’s transition from the park to a church in the afternoon. In episode 3, the ice-
cream man tells Mary that the van will move to the church for the rest of the day when
he passes by Mary’s house, and John does not know that the ice-cream man talked to
Mary. In episode 4, John comes to Mary’s house, and Mary’s mom tells John that
Mary has gone to buy an ice-cream, thus John will go to look for Mary. A test question
is asked here “Where does John think Mary will go for ice cream?”, being followed
by three control questions: (1) “Does Mary know that the ice-cream van is at the
church?”, (2) “Does John know that the ice-cream man has talked to Mary?” and (3)
“Where did Mary go for her ice cream?”. To answer the test question correctly, one is
required to represent John’s second-order FB correctly: John falsely thinks that Mary

falsely thinks that the van is still at the park.

1.2.2 FB reasoning in TD children

An increasing number of studies have been conducted to investigate FB development.
Most of previous studies on children’s first-order FB reasoning employed the change-
of-location and unexpected content tasks, with minor revisions according to specific
purposes in each investigation. A considerable body of research in Western countries
as well as in China has accumulated. Wellman et al. (2001) conducted a meta-analysis
of ToM development in TD children based on 178 separate studies that were reported
from 1983 to January 1998 in different countries. The authors found that younger
children at 3;0 performed below chance on first-order FB tasks, but children at 4;0
performed above chance on those tasks. Their results indicated that the country of

origin influenced children’s FB performance, suggesting that children from different



countries perform differently on FB tasks. However, most of the samples involved in
Wellman et al.’s (2001) meta-analysis were from English-speaking countries, only a

small number of samples from non-English-speaking countries were reported.

Liu et al. (2008) conducted a meta-analysis based on studies on Chinese-speaking TD
children’s first-order FB performance. A total of 196 conditions conducted in mainland
China and Hong Kong from 1994 to April 2004 were reported and were compared to
155 conditions conducted from 1988 to 1998 on English-speaking children in the
United States and Canada. With regard to the developmental timing of ToM,
Mandarin-speaking children from mainland China performed similarly with English-
speaking children from United States who started performing above chance at around
40, while Cantonese-speaking children from Hong Kong took more than two years

than children from Cannada to perform above chance (5;4 vs. 3;2).

The onset of TD children’s second-order FB reasoning is at around 5;0 or 6;0, one to
two years later than that of their first-order FB reasoning. Perner and Wimmer (1985)
assessed five- to eleven-year-old English-speaking children’s second-order belief
understanding of ice-cream story with various versions and stated that their standard
version of ice-cream story was a valid test of children’s ability to represent second-
order FB. The authors found that the 5;0 begun, many 6;0 and most 7;0 were able to

represent and understand the more advanced second-order FB reasoning.

1.2.3 FB reasoning in children with ASD

Apart from studies on TD children’s understanding of FB reasoning, a large body of
work has been conducted to examine the understanding of FB in children with autism

spectrum disorders (ASD). One characteristic of ASD is persistent deficits in social



interaction, verbal and non-verbal communication (American Psychiatric Association,
2013), regardless of 1Q. One hypothesis on the deficits in social communication in
individuals with ASD is that they are due to deficits or specific developmental delays
in ToM (Baron-Cohen, 1989; Baron-Cohen et al., 1985). The findings from dozens of
research have evidenced that children with ASD have delays or impairments in both
first-order and second-order FB reasoning (e.g., Baron-Cohen, 1989; Baron-Cohen et
al., 1985; Colle, Baron-Cohen, & Hill, 2007; Happ& 1995; Leung & Li, 2019; Ozonoff

etal., 1991; Zhang, Shao, & Zhang, 2016; Zhou & Fang, 2011).

Baron-Cohen et al. (1985) were the first researchers who adapted Wimmer and
Perner’s (1983) change-of-location paradigm to test autistic children’s first-order FB
reasoning. Twenty-seven TD children (mean age = 4;5) and 14 children with Down’s
Syndrome (mean age = 10;11; mean non-verbal mental age (MA) = 5;11; mean verbal
mental age (VMA) = 2;11) were involved as controls for 20 children with ASD (mean
age = 11;11; mean non-verbal MA = 9;3; mean MA = 5;5). The participants’ non-
verbal MA was measured by Leiter International Performance Scale, and MA was
measured by the British Picture Vocabulary Test (BPVT). Although the autistic
children had a higher MA than the controls, 80% of them failed first-order FB tasks.
The authors concluded that autistic children as a group failed to represent mental states

and to appreciate differences between their own and other’s beliefs.

As there were 20% of autistic children that passed first-order FB tasks in Baron-Cohen
et al. (1985), it is likely that autistic children had a developmental delay rather than
had deficits in FB reasoning. As five- to six-year-old TD children were able to
represent second-order FB, Baron-Cohen (1989) proposed that if autistic children, who
were older than 6;0 and passed first-order FB tasks and failed second-order FB tasks,

it would suggest that they had a delay in FB development. To test this hypothesis,



Baron-Cohen (1989) used an adapted version of Perner and Wimmer’s (1985)
procedure to test second-order FB reasoning in ten autistic children (mean age = 15;4;
mean VMA = 7;10; mean non-verbal MA = 10;8) who passed first-order FB tasks. Ten
TD children (mean age = 7;6) and ten children with Down’s Syndrome (mean age =
14;4; mean VMA = 4;8; mean non-verbal MA = 6;10) were involved as controls. The
participants’ non-verbal MA was measured by Leiter International Performance Scale,
and MA was measured by the BPVT. The autistic children had a higher MA than the
controls. The results showed that 90% and 60% of the TD children and the children
with Down’s syndrome, respectively, passed second-order FB task, whereas none of
the autistic children passed the task. Therefore, Baron-Cohen (1989) concluded that

autistic children were chronologically delayed in FB development.

The findings from some subsequent studies lent support to Baron-Cohen’s (1989)
hypothesis that autistic children are delayed in FB development. Happ&(1995) tested
70 autistic children’s, 34 mentally handicapped children’s and 70 TD children’s first-
order FB reasoning with change-of-location and unexpected content tasks. The autistic
children (mean age = 12;10; mean VMA = 6;3) were matched with the mentally
handicapped children in both chronological age (CA) (mean = 12;3) and VMA (mean
= 6;2). The participants’ VMA was measured by BPVT. The author found that the
proportion of the autistic children who passed FB tasks was significantly smaller than
those of the mentally handicapped children and TD children (mean age = 4;0; mean
VMA = 4;3) (20% vs 58% and 56%, respectively). The results showed that autistic
children had a delay in first-order FB reasoning. For TD children with a VMA of 4,0,
they had a 50% chance to pass first-order FB tasks, whereas it took twice as long for

autistic children who had a VMA of 9;2 to have a 50% probability to pass first-order



FB tasks. Therefore, it suggested that autistic children required a higher VMA to pass

first-order FB tasks.

Apart from studies in English-speaking children, several studies on Chinese-speaking
children have also found that autistic children have difficulties in passing FB tasks
(Yang & Zhou, 2007; Zhang et al., 2016; Zhou & Fang, 2011). Yang and Zhou (2007)
examined 18 Chinese-speaking autistic children’s (mean age = 7;7; mean 1Q = 99) and
30 TD children’s (mean age = 8;0; mean 1Q = 117) understanding of first-order FB
tasks by appearance-reality task, change-of-location task and unexpected content task.
The participants’ 1Q was assessed by Gong’s Nonverbal Intelligence Test (GTNI,
Gong, 1997). Over 90% of TD children passed all three first-order FB tasks, whereas
the proportions of the autistic children who passed each task were quite low, 22%,
19%, 62%, and 39% of autistic children passed the appearance-reality task, change-
of-location task, unexpected content (self-false-belief question), and unexpected
content (other-false-belief question) task, respectively. Similar to Yang and Zhou
(2007), Zhang et al. (2016) also examined able Chinese-speaking autistic children’s
first-order FB reasoning by an unexpected content FB task. Thirty-four children with
high functioning autism (HFA, people with autism with 1Q above 70) (mean age =
6;2,; mean VMA = 4;8) were matched with 76 TD children (mean age = 5;1; mean
VMA, mean = 5;1) in VMA. The participants’ VMA was measured by the Chinese
version of the Peabody Picture Vocabulary Test-Revised (PPVT-R) (Sang & Miao,
1990). The authors found that 24% of the autistic children and 49% of the TD children
passed first-order FB task. Similar results have been obtained even when less linguistic
demanding non-verbal first-order FB tasks were used. Zhou and Fang (2011)
employed a non-verbal first-order FB task to test a group of low functioning Chinese-

speaking autistic children’s first-order FB reasoning. Twenty-six autistic children
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(mean age = 10;10; mean 1Q = 38; mean MA = 1;0) were matched with 28 mentally
retarded children (mean age = 10;4; mean 1Q = 39; mean MA = 1;3) in age, IQ and
MA (measured by the Chinese Communicative Development Invertory, CCDI, Tardif,
Zhang and Liang (2008)). The results showed that the mentally retarded children
performed significantly better than the autistic children, with 54% and 14% of the two

groups of children, respectively, passing first-order FB tasks.

Although a number of studies have found that children with ASD have deficits or
specific delays in first-order and second-order FB reasoning, the findings from several
other studies argued that a quite high proportion of autistic children were able to pass
first-order and second-order FB tasks (e.g., Bauminger & Kasari, 1999; Dahlgren &
Trillingsgaard, 1996; Tager-Flusberg & Sullivan, 1994). Dahlgren and Trillingsgaard
(1996) tested 20 able autistic children’s (mean age = 10;7; mean MA = 10;6; mean
VMA = 10;2; mean 1Q = 99) understanding of first-order change-of-location FB task
and second-order ice-cream van FB task and compared their performances with those
of 20 children with Asperger’s Syndrom (AS) (mean age = 10;2; mean MA = 10;2;
mean VMA = 11;0; mean 1Q = 100) and 20 TD children (mean age = 9;0; mean MA
= 10;6; mean VMA = 10;8; mean 1Q = 117). The participants’ 1Q was assessed by
Wechsler Intelligence Scale for Children (WISC) (Wechsler, 1949). The results
showed that 90% and 60% of the children with ASD, 85% and 60% of the children
with AS and 100% and 90% of TD children passed first-order and second-order FB
tasks, respectively. All three groups of children did not perform significantly different
on first-order FB tasks. For second-order FB task, the TD children performed
significantly better than the children with ASD (p < .03) and the children with AS (p
<.03). Another study conducted by Bauminger and Kasari (1999) as well documented

that a quite high proportion of autistic children were able to pass second-order FB
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tasks. Bauminger and Kasari (1999) tested second-order FB understanding in 22
children with HFA (mean age = 10;9; mean 1Q = 108). Nineteen TD children were
recruited as controls. The autistic children and TD children (mean age = 10;11; mean
IQ = 116) were carefully matched in age and 1Q. The 1Q was based on the WISC-R.
The authors found that as high as 68% of the autistic children and 89.5% of the TD

children passed second-order FB task.

With regard to previous studies that have found autistic children’s deficits or delays in
second-order FB tasks, Tager-Flusberg and Sullivan (1994) argued that the source of
the delays was not clearly specified, and proposed that it was the added information-
processing load of second-order tasks that posed difficulties for autistic children in
understanding second-order FB tasks. The authors tested 12 autistic children’s (mean
age = 17;1; mean VMA = 9;8; mean IQ = 76) and 12 mentally retarded children’s
(mean age = 14;3; mean VMA = 8;6; mean 1Q = 73) second-order FB reasoning by a
new version of the standard second-order FB story which was shorter in length and
less complexed, therefore reduced information processing demands. The participants’
VMA was measured by PPVT. All of the autistic children and mentally retarded
children passed the standard first-order FB task, and around 58% and 67% of the two

groups of children, respectively, passed the new version second-order FB task.

In sum, mixed results have been obtained about whether autistic children have deficits
or delays on FB reasoning, and about the proportions of autistic children who are able
to pass FB tasks. Baron-Cohen et al. (1985) and Happé&(1995) found that autistic
children have deficits and delays in first-order FB tasks, only around 20% of their
autistic children passed first-order FB tasks, whereas as high as 90% of autistic
children passed first-order FB tasks in Dahlgren and Trillingsgaard (1996). For

second-order FB tasks, some studies documented that none of autistic children passed
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them (Baron-Cohen, 1989), whereas others reported that around 60% or even higher
proportion of autistic children were able to pass them (Bauminger & Kasari, 1999;
Dahlgren & Trillingsgaard, 1996; Tager-Flusberg & Sullivan, 1994). The VMAs of
autistic children in Dahlgren and Trillingsgaard (1996) (10;2) and Tager-Flusberg and
Sullivan (1994) (9;8) were older than those in Baron et al. (1985) (5;5), Baron-Cohen
(1989) (7;10), Happ€(1995) (6;3) and Zhang et al. (2016) (4;8). This suggests that
autistic children may need higher VMA to pass FB tasks, which implies a role of

language in autistic children’s FB reasoning.

1.3 Language and FB reasoning

In children’s first few years, both language and ToM develop rapidly. A great many
studies have found that language and ToM are closely related in both TD children and
children with ASD. In this section, previous studies on the relation between various
aspects of language and first-order and second-order FB reasoning in children with

and without ASD are reviewed.

1.3.1 Language and first-order FB reasoning in TD children

In the past four decades, an increasing number of studies have been conducted to
examine the relation between various aspects of language and first-order FB reasoning
in TD children. Some researchers have found that general language relates to first-
order FB reasoning (Cheung, 2006; Cheung et al., 2004), some claim that general
syntax (Astington & Jenkins, 1999) and specific syntactic sentential complement
structure relate to first-order FB reasoning (de Villiers, 2000, 2005; de Villiers & de

Villiers, 2000, 2003; Hale & Tager-Flusberg, 2003; Lohmann & Tomasello, 2003; Mo
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et al., 2014; Schick et al., 2007), while others argue that lexical-semantics or some
semantic feature such as mental state verbs (MSVs) and verb factivity relate to first-
order FB reasoning (Cheung, Chen, & Yeung, 2009; Ornaghi, Brockmeier, & Gavazzi,

2011; Ruffman, Slade, & Crowe, 2002).

1.3.1.1 General language

A number of studies have found that general language assessed by various
measurements relates to children’s first-order FB reasoning in different languages.
Jenkins and Astington (1996) found that general language (syntax and semantics)
ability assessed by the Test of Early Language Development (TELD) (Hresko, Reid,
& Hammill, 1981) was a significant predictor of 3;0 to 5;0 English-speaking children’s
performance on first-order FB tasks. Farrar and Maag (2002) examined the relation
between English-speaking children’s early general language at 2;0 and their later first-
order FB performance at 4;0 longitudinally. The children’s language ability at 2;0 was
assessed by the MacArthur Communicative Development Inventory (MCDI)
(including vocabulary and grammatical complexity) and mean length of utterance
(MLU). The authors found that the children’s early general language ability uniquely
predicted their ToM performance at 4;0 when controlling for their general language
ability assessed by Peabody Picture VVocabulary Test (PPVT) at 4;0. Several studies
confirmed the importance of general language in first-order FB reasoning as well when
controlling for other specific aspects of language. Cheung et al. (2004) and Cheung
(2006) examined relative roles of general language and sentential complement
structures in first-order FB reasoning in four-year-olds. Cheung et al. (2004) found
that English-speaking children’s general language measured by TELD-3 (Hresko,
Reid, & Hammill, 1999) was a unique predictor of their first-order FB performance

when controlling for complementation. Both Cheung et al. (2004) and Cheung (2006)
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found that Cantonese-speaking children’s general language assessed by the Reynell
Developmental Language Scales (RDLS) (Reynell & Huntley, 1985) uniquely
predicted their first-order FB reasoning when controlling for complementation.
Therefore, the authors claimed that general language comprehension was a more
important contributor to the 4;0’s performance on FB tasks, compared to sentential

complement structure.

1.3.1.2 Syntax

Although several studies did not find a significant role of general syntax or specific
sentential complement structure in children’s first-order FB performance, there were
a fair number of studies that did find the importance of general syntax and sentential
complementation in first-order FB reasoning (e.g., Astington & Jenkins, 1999; de
Villiers & de Villiers, 2000, 2003; de Villiers & Pyers, 2002; Hale & Tager-Flusberg,
2003; Lohmann & Tomasello, 2003; Mo et al., 2014). Astington and Jenkins (1999)
investigated the relation between first-order FB reasoning and language, including
both syntax and semantics in 59 three-year-olds longitudinally three times over a
period of seven months. The children’s language ability was assessed by the TELD.
The authors found that the children’s earlier general syntactic but not semantic ability
significantly predicted their later FB performance. Therefore, the authors claimed that

first-order FB development depends on general syntax.

To examin which particular aspect of syntax relates to FB reasoning in more detail, de
Villiers and de Villiers (2000) proposed that sentential complement structure provided
a representational format for children’s FB reasoning. Sentences with complement
clauses, for example, “John thinks that Mary is at the office.”, being different from

other complex syntactic structures such as relative clauses, make it possible that the
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whole sentence is true, while the proposition is false (de Villiers & de Villiers, 2000).

In de Villiers and de Villiers’s (2000) words,

“Complementation provides a means of representing someone’s mental world, and that mental
world could be distinct from our mental world. On this account it is not just that language
provides the discourse within which children reach an understanding of mind, it is critical that
it also provides structures of the right semantic complexity and power for the representation

of false beliefs.”

De Villiers and de Villiers (2000) and de Villiers and Pyers (2002) measured three-
year-olds’ language ability and first-order FB understanding at four times within one
year. The children’s general language ability was measured by MLU and Index of
Productive Syntax (IPSyn) (Scarborough, 1990) without complements. The results
indicated that the mastery of sentential complement structure, but not general language
predicted the children’s later performance on first-order FB tasks, but not vice versa.
Therefore, the authors claimed that the acquisition of sentential complement structure

was necessary for FB reasoning.

More evidence from training studies lent support to the important role of
complementation in first-order FB reasoning (Hale & Tager-Flusberg, 2003; Lohmann
& Tomasello, 2003; Mo et al., 2014). Hale and Tager-Flusberg (2003) conducted
training on complementation, FB and relative clauses to English-speaking
preschoolers who failed FB tasks at pretests, age 3;0 to 4;10. The children were divided
into three groups, with one group receiving training on complementation, FB and
relative clauses, respectively. The posttest was administered after two sessions of
training. The group who received complementation training showed improvement in
both complementation and FB tasks, while the group who received FB and relative

clause training only showed improvement in corresponding tasks related to the training
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they received. Lohmann and Tomasello (2003) conducted training on sentential
complement structure and perspective-shifting discourse about deceptive objects to
German-speaking three-year-olds. The children were divided into four groups and
received training on (1) perspective-shifting discourse about deceptive objects with
mental or communicative verbs, on (2) perspective-shifting discourse about deceptive
objects without mental or communicative verbs, on (3) sentential complement
structures, and on (4) deceptive objects without language, respectively. The authors
found that the groups of children who received training on perspective shifting
discourse objects with sentential complement structures and on sentential
complements significantly outperformed those who did not receive training on
sentential complements, suggesting that sentential complement was sufficient by itself
to facilitate children’s first-order FB reasoning. Mo et al. (2014) investigated the role
of sentential complements in three- to four-year-old Mandarin-speaking children’s
first-order FB reasoning. Three groups of children received training on (1) sentential
complement structures with communication verbs and (2) with MSVs and (3) on the
understanding of false representations, respectively, were compared to a control group
of children. The authors found that the children who received training on sentential
complement structures with communication verbs and false representations performed
significantly better on first-order FB tasks than the control group. The results from this
study suggested that sentential complement structure played an important role in

facilitating Chinese-speaking children’s first-order FB reasoning as well.

1.3.1.3 Semantics

Apart from general language and syntax, a few studies have found that lexical-
semantics is closely related to children’s first-order FB reasoning as well. It has been

proposed that the use of MSVs that express inner cognitive, emotive or perceptive
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events and function as labels for people’s belief may help children to promote their
awareness of mental experiences and to form mental state concepts. In addition, the
use of them as well provides children with a linguistic environment which may help
them to focus on their mental states (Brown, Donelan-McCall, & Dunn, 1996;
Montgomery, 2002). A few studies found that the input of early MSVs causally related
to children’s later first-order FB reasoning. Ruffman et al. (2002) and Howard (2008)
investigated the relation between mothers’ use of MSV's and children’s first-order FB
performance. In Ruffman et al. (2002), mothers’ use of mental state language in picture
description and children’s first-order FB performances at three-time slots within 14
months were obtained. The results revealed that mothers’ use of MSVs at children’s
early age was causally related to the children’s later first-order FB performance when
controlling for the children’s age, language ability, and early first-order FB
performance. Howard (2008) examined the influence of mothers’ conversational use
of MSVs to three- and four-year-olds’ understanding of MSVs and ToM in a more
detailed way. Mothers’ use of utterances with think, know, remember, guess and forget
were analyzed. The author found that mothers’ use of these verbs in questions

positively predicted the children’s MSVs and first-order FB performances.

Besides early MSVs input, training on MSVs as well plays an important role in
children’s first-order FB understanding. Howard (2012) conducted a training study to
examine the role of MSVs in children’s first-order FB reasoning. Seventy-two
preschoolers received two sessions of training in MSVs think, know and remember
over two weeks. MSVs were presented in the form of different sentence types
(statement or question), referents (first person or other person), and interaction styles

(overheard (directed to someone other than the child) or interactive (directed to the
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child)). The author found that MSVs in the style of overheard in both statement and

question and about others promoted children’s first-order FB performance.

Although results from a number of studies revealed the important role of MSVs in FB
reasoning, different MSVs differ in the degree of facilitating FB reasoning. Lee, Olson,
and Torrance (1999) and Tardif, Wellman and Cheung (2004) examined the role of the
explicit use of MSVs in FB probe questions in Chinese-speaking 3;0 to 5;0
preschoolers’ FB performance. Three Mandarin MSVs xiang ‘think’, yiwé ‘falsely
think’ and dang ‘regard as’, and two Cantonese MSVs nam2 ‘think’ and jiSwai4
‘falsely think” were used in FB probe questions in Lee et al. (1999) and Tardif et al.
(2004), respectively. Among these verbs, xiang/nam2 ‘think’ are more neutral than the
other three in describing mental states. Yiw&/JiSwai4 ‘falsely think’ and dang ‘regard
as’ are commonly used for describing situations related to FB. The results showed that
children performed significantly better in yiwé/jiSwai4 ‘falsely think’ and dang
‘regard as’ conditions than in xiagng/nam2 ‘think’ condition, which suggested that

MSVs expressing FB were more likely to facilitate children’s FB reasoning.

MSVs are used in complex sentences with sentential complements to express one’s
belief. For example, /N LICNEREEGE T H . (Xidoming yiwéi dangdo zdi hézi Ii.
Xidoming falsely think cake at box inside. ‘Xidoming falsely thinks that the cake is in
the box’). With regard to the role of MSVs used in sentential complement structure in
FB reasoning that has been attested in a number of previous studies, there are several
possibilities. The first is that it is the syntactic sentential complementation structure
that plays a role in FB reasoning. The second is that it is the semantic features of MSVs
that contribute to FB reasoning. The use of different MSVs in Lee et al. (1999) and
Tardif et al. (2004) suggests that it is likely that the semantic features of MSVs, rather

than sentential complementation structure alone contribute to their participants’ FB
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reasoning. As MSVs xidng ‘think’, yiwé ‘falsely think” and dang ‘regard as’ were all
used in the same syntactic structure in Lee et al. (1999) and Tardif et al. (2004),
whereas the children’s performances in yiwé ‘falsely think’ and dang ‘regard as’ were
significantly different from that in xidng ‘think’. One distinguishing semantic feature
among the three verbs is verb factivity, the feature that a verb presupposes speakers’
beliefs about the truth or falsity of propositions of complement clauses (Kiparsky &
Kiparsky, 1971; Leech, 1981). From the perspective of verb factivity, xiang ‘think’ is
a non-factive verb which does not presuppose speakers’ beliefs about the truth or
falsity of the propositions of its complement clauses, while yiwé “falsely think’ and
dang ‘regard as’ could be used as counter-factive verbs which presuppose speakers’
beliefs about the falsity of the propositions of their complement clauses (Leech, 1981).
Therefore, it was likely that it was the feature of verb factivity of MSVs yiwé ‘falsely
think’ and dang ‘regard as’ that played a role in children’s FB reasoning in Lee et al.

(1999) and Tardif et al. (2004).

1.3.1.4 Verb factivity

Verb factivity is a feature of predicates that presupposes speakers’ beliefs about the
truth or falsity of the propositions of complement clauses (Leech, 1981). The use of
verb factivity requires monitoring other’s mental states. It has been hypothesized that
verb factivity and FB are naturally related as the understanding of both complement
falsity and FB reasoning involves decoupling a false mental representation of reality
(Chen et al., 2012; Cheung et al., 2012). The results from a behavioral study (Cheung
et al., 2009) and two neuroimaging studies (Chen et al., 2012; Cheung et al., 2012)

have evidenced that verb factivity is closely related to first-order FB reasoning.
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As verb factivity is conveyed in sentential complement structure, to examine whether
verb factivity contributes uniquely to children’s first-order FB reasoning when
controlling for the effect of sentential complement structure, Cheung et al. (2009)
assessed four-year-old Cantonese-speaking children’s understanding of sentential
complement structure and verb factivity separately with independent tasks. Two
factives zildou3 ‘know’ and faat3jin6 ‘discover’ and two counter-factives jiSwai4
‘falsely think’ and gong2daai6waa6 ‘lic’ were employed to examine the children’s
understanding of verb factivity. The four verbs could be further divided into MSVs
(zildou3 ‘know’ and jiSwai4 ‘falsely think’) and behavioral verbs (faat3jin6
‘discover’ and gong2daai6waab ‘lie’). The choice of these verbs made it possible to
compare the role of children’s understanding of factives and counter-factives in their
first-order FB reasoning, as well as the role of their understanding of MSVs and
behavioral verbs in their FB performance. With respect to the children’s understanding
of sentential complementation, the neutral communication verb waa6 ‘say’ was used
in the complement task which followed de Villiers and Pyers (2002). In the factivity
task, test sentences with factivity verbs were presented in the form of an isolated truth
value judgment (TVJ) task (e.g., “May jiSwai4 Mary zau2 z02.”), in which children
were required to make judgments about the truth values of complement clauses solely
depending on the semantics of factivity verbs. In order to control the influence of
factivity-biased verbs, the verb nam2 ‘think’ which did not presuppose the truth or
falsity of complement clauses was used in FB probe test questions. The authors found
that the children’s understanding of counter-factivity conveyed by the mental state
counter-factive jiSwai4 ‘falsely think’ predicted their first-order FB performance the

most strongly even when controlling for complementation.
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Chen et al. (2012) and Cheung et al. (2012) conducted neuroimaging studies to
investigate whether Mandarin-speaking adults’ FB reasoning related to their
understanding in the counter-factive verb yiwé ‘falsely think” by using ERP and fMRI,
respectively. They proposed that counter-factives and FB may share similar activities
and common region in the brain as they both involve decoupling a false mental
representation from reality. The participants received non-verbal pictorial material
expressing true and false beliefs and sentences with the counter-factive yiwé falsely
think’ which negated its complement clauses. The results from the two neuroimaging
studies have shown that the counter-factive yiwé@ ‘falsely think’ and non-verbal FB
understanding share some common neural basis, but they are not neurologically

equivalent and had unique neural representations.

1.3.2 Language and second-order FB reasoning in TD children

Although first-order FB reasoning is crucial for social interpersonal communication,
situations in real life are much more complexed than story scenes described in first-
order FB tasks. More advanced belief reasoning such as second-order FB reasoning is
necessary and important for people, for example, to understand idioms and ironies
appropriately (Caillies & Le Sourn—Bissaoui, 2013), to make moral judgments
correctly (Fu et al., 2014) and the like. However, compared to first-order FB reasoning,
second-order FB reasoning is far less investigated and relatively little is known about
it (Miller, 2012). It remains unclear how second-order FB reasoning is shifted from
first-order FB reasoning, how it is related to language, and which aspects of language

contribute uniquely to its development.
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A few studies have recently been conducted to examine the relation between language
and second-order FB reasoning. Hollebrandse et al. (2014) examined whether
language supported the development of the higher-order FB reasoning by comparing
6;0 to 9;0 Dutch-speaking children’s performance on a verbal and a low-verbal version
of a second-order FB task. In the verbal task, eight stories with each being
accompanied by four pictures were presented. In the low-verbal task, the children were
shown four short movies about first-order and second-order FB reasoning, respectively.
The results showed that the children performed significantly better on the verbal
version than on the low-verbal version of second-order FB task, which led the authors
to conclude that language might facilitate children’s explicit second-order FB
reasoning. However, Hollebrandse et al. (2014) did not assess children’s language
ability separately, therefore the role of language in second-order FB reasoning remains

inconclusive.

Different from Hollebrandse et al. (2014), the results from Lockl and Schneider (2007)
demonstrated an important role of language in children’s second-order FB reasoning.
Lockl and Schneider (2007) investigated the relations among language, first-order and
second-order FB reasoning, and metamemory in a longitudinal study on 170 3;0 to 5;0
German-speaking children. The children’s language ability was estimated by a battery
of language measurements including syntactic, semantic, morphological and
phonological aspects. The authors found that at 5;0, the children’s general language
ability, a combined score of sentence comprehension, sentence memory,
morphological rule ability, and phonological memory was strongly correlated with
their second-order FB reasoning, and the children’s early language ability (sentence
comprehension and sentence memory) significantly contributed to their later second-

order FB performance.
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Arslan, Hohenberger and Verbrugge (2017) examined the relation between the more
specific aspect of language, syntactic recursion and the development of second-order
FB reasoning. The authors investigated the role of second-order syntactic recursion
and working memory in the development of second-order FB reasoning in 4;0 to 8;0
Turkish-speaking children who were divided into two groups: the younger groups,
aged 4;0 to 6;0, and the older group, aged 6;0 to 8;0. In an attempt to examine the role
of syntactic feature of embedded representation, the authors tested the children’s
understanding of second-order relative clauses rather than sentential complement
clauses. The children received simple as well as complex working memory span tests,
and their second-order FB performance was divided into judgment and justification.
The results indicated that syntactic recursion significantly correlated with younger
children’s performance on second-order FB judgment and justification when
controlling for age and simple working memory, whereas the significant relationship
disappeared when controlling for complex working memory. The complex working
memory was a significant predictor of younger children’s performance on second-
order FB judgment and justification and of older children’s performance on second-
order FB justification when controlling for age, syntactic recursion and simple working

memory.

1.3.3 Language and FB reasoning in ASD children

Apart from ToM, results from a body of research have shown that children with ASD
have difficulties in various linguistic forms such as MSVs (Tager-Flusberg, 1992),
reflexive pronouns (Perovic, Modyanova, & Wexler, 2013), serial verb construction
(Leung & Li, 2015, 2019) and verb factivity (Cheung et al., 2017; Yi et al., 2013).

Substantial studies have as well investigated the relation between language and ToM
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in autistic children and found that various aspects of language such as verbal ability,
syntactic ability, and sentential complements play important roles in autistic children’s
FB reasoning (e.g., Durrleman et al., 2016; Farrar, Seung, & Lee, 2017; Fisher, Happé
& Dunn, 2005; Happ€& 1995; Lind & Bowler, 2009; Paynter & Peterson, 2010;
Sparrevohn & Howie, 1995; Tager-Flusberg, 2000; Tager-Flusberg & Joseph, 2005;
Ziatas, Durkin, & Pratt, 1998). However, it is still an open question that which
particular aspects of language are important or are more important to autistic children’s
success in FB tasks. The findings from several studies have suggested that verbal
ability is important to autistic children’s FB performances (Happ& 1995; Sparrevohn
& Howie, 1995; Ziatas et al., 1998). Happ€&(1995) found that autistic children took
more than twice as long to reach 50% of possibility of passing first-order FB tasks at
a VMA of 9;2, compared to TD children who had a 50% possibility of passing first-
order FB task at a VMA of 4;0, which suggested that autistic children needed a higher
level of verbal ability to pass FB tasks successfully, compared to TD children.
Sparrevohn and Howie (1995) as well found that a group of autistic children with high
VMA (mean = 9;3) performed significantly better than another group of autistic
children with low VMA (mean = 5;8) on first-order FB and second-order FB tasks.
Although verbal ability plays an important role in autistic children’s FB reasoning,
studies that examined the role of both lexical and syntactic skills in autistic children’s
ToM performances have found that syntactic ability is a stronger predictor than verbal
ability of autistic children’s FB reasoning (Fisher et al., 2005; Paynter & Peterson,
2010). More specifically, other researchers investigated the specific role of
complementation on FB performance in autistic children and found that autistic
children were especially dependent on the knowledge of complementation to bootstrap
their meta-representation capacity, thus concluded that the acquisition of sentential

complements was the key to autistic children’s FB reasoning (Farrar et al., 2017; Lind
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& Bowler, 2009; Tager-Flusberg, 2000; Tager-Flusberg & Joseph, 2005). Furthermore,
Durrleman and colleagues found that sentential complements with verbs of
communication and cognition played a role in autistic children’s FB performances

(Durrleman et al., 2016; Durrleman & Franck, 2015).

In sum, most of previous studies have focused on the relation between language and
first-order FB reasoning, relatively few studies have been conducted to examine how
language is related to second-order FB reasoning, especially in children with ASD.
Although there were a few studies on language and second-order FB reasoning in TD
children (Arslan et al., 2017; Hollebrandse et al., 2014; Lockl & Schneider, 2007), no
conclusive knowledge of the relation between language and second-order FB
reasoning can be drawn from a limited number of studies. To date, no consensus has
been reached on which aspects of language contribute uniquely to first-order and
second-order FB reasoning and on how they are related in children with and without

ASD.

1.4 Hypotheses

Since Premack and Woodruff (1978) first coined the term ToM in their study on
chimpanzees, substantial research has been conducted to investigate the relationship
between ToM and language in order to have a better understanding of their
developments. Dozens of studies have found that language relates to ToM, whereas it
remains unclear how they are related. With regard to the relation between them, several

hypotheses have been proposed, as shown in this section below.
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1.4.1 Cognitive determinism

Researchers from the perspective of cognitive determinism hold that the understanding
of one’s own and others’ mental states is the prerequisite for mastering linguistic forms
that are served to express one’s own and others’ minds (Cromer, 1991). From the point
of view of cognitive determinism, the conceptual understanding of ToM is first
acquired, and then language emerges to reflect the development of ToM. Therefore,
children’s comprehension and production of linguistic forms such as mental state verbs
(MSV5s) like think and know are considered as an indicator of the development of their
corresponding mental states (Bartsch & Wellman, 1995; Shatz, Wellman, & Silber,

1983).

1.4.2 Strong version of linguistic determinism

On the contrary, researchers from the perspective of the strong version of linguistic
determinism hold that ToM development and language are fundamentally related,
language is the prerequisite for ToM development. Various aspects of language have
been proposed to provide an avenue for children’s ToM development. Some
researchers have claimed that conversation is critical to children’s ToM development
because in conversation, children are provided an environment to keep track of others’
belief, to discover and know that different people have different minds toward the same
object and event and to foster the development of their understanding others’ minds
(Dunn, 1988; Dunn et al., 1991; Harris et al., 2005). A few researchers have proposed
that the use of MSVs plays a pivotal role in ToM development because MSVs such as
think, know and remember encode concepts of one’s own and others’ minds

semantically, and the use of them enables children to pay attention to their own and



27

others’ mental states (Howard, 2012; Ruffman et al., 2002). Besides, others have
proposed that it is general syntax or specific syntactic structures rather than semantics
that play a specific role in ToM development (Astington & Jenkins, 1999; de Villiers,
2005; de Villiers & de Villiers, 2000; de Villiers & Pyers, 2002; Schick et al., 2007).
De Villiers and de Villiers (2000) have proposed that the particular linguistic form
complementation plays a causal role in children’s successful performance on FB tasks
because the syntactic process of complementation allows a false proposition to be
embedded under another proposition, and the whole sentence remains true, thus this
process perhaps provids a means of representing someone’s mental world which could
be distinct from the reality and our own’s. Therefore, on this account, the specific
linguistic form sentential complement structure makes it possible for the

representation of propositional attitudes such as FB.

Empirical data from both TD children and language-delayed deaf children support the
strong version of linguistic determinism. De Villiers and de Villiers (2000) reported a
longitudinal study which tested three- to four-year-old TD children’s understanding of
first-order FB tasks and complementation at three times within one year. Children’s
spontaneous speech was assessed by IPSyn, and MLU was calculated as well. The
authors found that the children’s earlier knowledge of sentential complements
significantly predicted their later FB performance, but not vice versa. More evidence
comes from empirical data from language-delayed deaf children in a few studies. De
Villiers and de Villiers (2000) assessed language-delayed deaf children’s first-order
FB understanding by modified first-order FB tasks. The authors found that sentential
complement structure was the strongest predictor of children’s performance on first-
order FB tasks. Schick et al. (2007) examined first-order FB reasoning in 176 deaf

children with hearing or deaf parents by both verbal and low verbal FB tasks. Their
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results showed that deaf children with deaf parents performed significantly better on
FB tasks than those with hearing parents who were significantly delayed in language,
and both vocabulary and complementation significantly predicted deaf children’s
performance on verbal FB tasks, whereas only complementation was a significant

predictor of deaf children’s performance on low verbal FB tasks.

1.4.3 Language plays a facilitating role in ToM development

Apart from cognitive determinism and linguistic determinism, which hold that
language and ToM development are in a causal relationship, some researchers hold
that the two are not in a causal relationship, rather language plays a facilitating role in
ToM development. Evidence from several training studies from different languages
supports this point of view (Hale & Tager-Flusberg, 2003; Lohmann & Tomasello,
2003; Mo et al., 2014; Ornaghi et al., 2011). Hale and Tager-Flusberg (2003) found
that training on sentential complement played a facilitating role in English-speaking
children’s performance on first-order FB tasks. Lohmann and Tomasello (2003) found
that training on perspective-shifting discourse about deceptive objects and sentential
complement improved German-speaking children’s first-order FB performance. Mo et
al. (2014) found that training on sentential complement improved Chinese-speaking
children’s performance on first-order FB tasks. Ornaghi et al. (2011) found that
training on MSVs in three-year-old Italian-speaking children significantly improved

their performance on first-order FB tasks at 4;0.



29

1.5 Motivations

To date, a number of issues on the relation between ToM and language remain
unsolved. For instance, no consensus has been reached on which aspects of language
are related to ToM development specifically. It remains unclear which linguistic forms
in particular contribute the strongest to FB reasoning, whether the effect of language
extends to higher-order FB reasoning or not, if yes, whether different aspects of
language or linguistic forms contribute differently to different levels of FB reasoning.
Most of previous studies investigated the relation between language and first-order FB
reasoning, while the relation between language and second-order FB reasoning is less

known.

Studies on the relation between various specific aspects of language and different
levels of FB reasoning may shed light on children’s ToM development and on the
relation between language and cognition. Among the linguistic forms investigated in
previous studies such as MSVs, sentential complement, relative clause and verb
factivity, the understanding of verb factivity may serve as a good window to examine
belief as it involves making judgments of the truth or falsity of the propositions of
complement clauses according to speakers’ belief, of which the process is quite similar
to FB understanding. However, sparse well-documented studies, especially in Chinese
have been conducted to investigate the relation between verb factivity and children’s
FB reasoning. A few issues remain unclear. For example, how verb factivity relates to
different levels of children’s FB reasoning, whether or not different types of factivity
verbs relate to and play facilitating roles in children’s FB reasoning differently, and

whether or not verb factivity contributes uniquely to children’s FB understanding
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when controlling for other related factors such as general language ability, sentential

complement and EF.

Most of previous studies on the relation between language and FB reasoning are
conducted on English-speaking children, research on this topic on Chinese-speaking
children are relatively fewer. Different languages differ in various aspects such as
syntactic structures. For instance, English sentences taking complement clauses (e.g.,
Mary thinks that John is not at the office.) require a ‘that’ complementizer, however,
Chinese sentences taking complement clauses do not require such a complementizer
(e.g., TN WAFLIMALEINAE . Mdli juédé Yuehan bii zai bangongshi. Mary think
John not at office. ‘Mary thinks that John is not at the office.”). Moreover, children
from different countries performed differently in the onset of mastering FB reasoning
and the sequence of ToM development (Liu et al., 2008; Wellman et al., 2001; Zhang
et al., 2016). Investigations on the relation between verb factivity and FB reasoning in
Chinese are important for testing the universality of the hypotheses on the relation

between language and ToM.

1.6 Objectives

The main purpose of this dissertation was to investigate the relation between verb
factivity and first-order and second-order FB understanding in Mandarin-speaking TD
children and in children with ASD. Before exploring the main objective, it is necessary
to examine how do Mandarin-speaking children use and understand the selected verbs
in this dissertation in terms of verb factivity, because it remains unknown about the
classification of those verbs according to verb factivity based on empirical data.

Therefore, the second aim of this dissertation is to examine Mandarin-speaking TD
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children’s developing knowledge of verb factivity in a corpus study and an

experimental study.

1.7 Overview of the dissertation

This dissertation consists of five chapters. Chapter 1 introduces the topic examined,
presents literature reviews on the relation between various aspects of language and
first-order and second-order FB reasoning in both TD and autistic children,
summarizes hypotheses proposed to explain the relation between language and ToM,
and generates research gaps existing at present and objectives that this dissertation
investigated. Chapter 2 reports two studies which examined Mandarin-speaking TD
children’s developing knowledge of verb factivity. The first was a corpus study, in
which Mandarin-speaking adults’ and children’s production of six verbs were
examined on the basis of the data from Child Language Data Exchange System
(CHILDES) database (MacWhinney, 2000). The second was an experimental study,
in which Mandarin-speaking adults’ and children’s understanding of verb factivity
conveyed by the six verbs in a TVJ task was investigated. Chapter 3 and Chapter 4
examines the relation between verb factivity and first-order and second-order FB
reasoning in Mandarin-speaking TD children and in Mandarin-speaking children with
ASD, respectively. The role of verb factivity in FB reasoning was examined when
controlling for verbal mental ability, inhibition, working memory, and sentential
complement. The last chapter concludes main finddings in this dissertation, empirical
and theoretical significances of these findings, issues remained and suggestions for

future studies.
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Chapter 2

2.1 Introduction

Predicates (or more precisely, a feature of predicates) could be classified into factives,
non-factives and counter-factives according to whether they ascribe factuality, non-
factuality, or counter-factuality to their complement clauses (Leech, 1981). Factives
such as know presuppose speakers’ beliefs about the truth of the propositions of their
following complement clauses. Contrary to factives, counter-factives such as pretend
presuppose speakers’ beliefs about the falsity of the propositions of their following
complement clauses. Both factives and counter-factives carry presupposition, of which
one main property is that it stays constant in the negation of an expression. For
example, the factive verb know in both (1) and (2) presupposes the speaker Paul’s
belief about the truth of the complement clause. The counter-factive verb pretend in
both (3) and (4) presupposes Paul’s belief about the falsity of the complement clause.
In contrast, non-factives do not carry such presupposition. The non-factive verb think
in both (5) and (6) does not presuppose Paul’s belief about the truth or falsity of the
complement clause, instead, it only denotes a positive or a negative reaction to the
possibility of an event’s occurrence (Hopmann & Maratsos, 1978; Scoville & Gordon,

1980).

(1). Paul: “Mary knew that there were candies in the box.”

(2). Paul: “Mary did not know that there were candies in the box.”
(3). Paul: “Mary pretended that there were candies in the box.”

(4). Paul: “Mary did not pretend that there were candies in the box.”

(5). Paul: “Mary thought that there were candies in the box.”

(6). Paul: “Mary did not think that there were candies in the box.”
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2.2 Previous studies

This section introduces the most widely used task in assessing children’s
understanding of factivity first, and then reviews previous studies on the understanding

of factivity in both English-speaking children and Chinese-speaking children.

One characteristic of factivity conveyed by factives and counter-factives is that the
truth value of propositions of their complement clauses remains constant when they
are negated. Therefore, tasks employed in the literature on children’s understanding of
factivity have been designed according to this feature of factivity. The most widely
used task in previous studies is TVJ task (e.g., Abbeduto & Rosenberg, 1985; Cheung
et al., 2009; Falmagne, Gonsalves, & Bennett-Lau, 1994; Harris, 1975; Hopmann &
Maratsos, 1978; Macnamara, Baker, & Olson, 1976; Schulz, 2003; Scoville & Gordon,
1980), in which test sentences are constructed in different conditions according to the
polarity of predicates of main and complement clauses: (1) affirmative main clause
predicate and affirmative complement clause predicate (“+ +” condition, hereafter)
(e.g., Mary knew that there were candies in the box.), (2) negative main clause
predicate and affirmative complement clause predicate (“— +” condition, hereafter)
(e.g., Mary did not know that there were canides in the box.), (3) affirmative main
clause predicate and negative complement clause predicate (“+ —" condition, hereafter)
(e.g., Mary knew that there were no candies in the box.), and (4) negative main and
complement clause predicates (“— — condition, hereafter) (e.g., Mary did not know
that there were no candies in the box.). In TVJ task, participants are presented test
sentences, and then are required to make truth value judgments of the propositions of
complement clauses by using “yes”, “no” or “do not know/maybe/can’t tell”. The

forms and procedures of TVJ task vary in different studies. For example, some studies
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presented test sentences in isolation (e.g., Cheung et al., 2009; Falmagne et al., 1994;
Harris, 1975; Hopmann & Maratsos, 1978), while some presented test sentences in
short story context (e.g., Abbeduto & Rosenberg, 1985; Aravind & Hackl, 2017;
Macnamara et al., 1976; Schulz, 2003; Scoville & Gordon, 1980). Some studies
required participants to repeat short stories or test sentences (e.g., Hopmann &
Maratsos, 1978; Macnamara et al., 1976; Scoville & Gordon, 1980), whereas some
did not (e.g., Abbeduto & Rosenberg, 1985; Cheung et al., 2009; Falmagne et al.,

1994; Harris, 1975).

Harris (1975) is one of the earliest studies on children’s understanding of factivity. He
investigated four-to-twelve-year-olds’ understanding of two factives know and happy,
two non-factives say and whisper, and two counter-factives pretend and wish. Four
tasks were employed, namely Imperatives task in which participants were required to
carry out commands containing counter-factives (pretend and make believe) and non-
factives (say and whisper) in the “+ +” condition, Short-term memory task in which
participants were required to repeat sentences uttered by the experimenter, Truth
questioning task (TVJ task) in which participants were required to judge truth values
of complement clauses by using “yes”, “no” or “can’t tell”, and Anomaly task in which
participants were required to judge whether test sentences made sense or not. Test
sentences in the last three tasks were constructed with third person subject (3PS
hereafter) as sentence subjects in the “+ +”, “~ +”, “+ - and “~ - conditions. The
results indicated that over 60% of the nursery schoolers’ responses were based on the
interpretation of complement clauses but not of the whole complex sentences in the
Imperatives task, suggesting that they employed a complement only strategy. In the
short-term memory task, the children had difficulty in repeating sentences in the “——"

condition. In the TVJ task, the children’s responses indicated that they performed well



35

on the factives in the four conditions and on the counter-factives in the “+ +” and “+
- conditions but not in the “— +” and “— —” conditions, their responses to the non-
factives suggested that they probably treated them as factives. In the Anomaly task,
the children tended to make judgments according to world knowledge rather than
linguistic information. The overall results suggested that factives and counter-factives
were easier than non-factives, and test sentences in the “+ +” condition were the easiest
and those in the “——" condition were the most difficult for the children. Harris (1975)
stated that children’s understanding of factivity was a difficult and gradual process,
which might begin in preschool years but did not reach an adult-like level until
sometime after sixth grade. Although Harris (1975) conducted a variety of tasks, not
all of those tasks assessed the knowledge of factivity appropriately. The Imperatives,
Short-term memory and Anomaly tasks were more likely to measure the understanding
of the lexical meaning of target verbs rather than the understanding of the speaker’s
(the experimenter’s) beliefs about complement clauses. Although the TVJ task was
expected to measure the understanding of factivity, the data were not reported
according to age groups. Therefore, when children were able to understand factivity
verbs and how did they understand them developmentally were not reported clearly in

this study.

Hopmann and Maratsos (1978) also reported child’s developing understanding of
factivity. They tested 60 4;0’s, 5;0’s and 7;0’s understanding of five factives (know,
be surprising, be happy, be nice and be sad) and five non-factives (think, be possible,
desire, be true and want). A forced-choice design was used, in which isolated test
sentences were composed in the “+ +” and “~ +” conditions. The participants were
required to repeat test sentences uttered by the experimenter (e.g., “It isn 't surprising

that the fish pushed the tree”) and then were forced to choose the agent of the
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complement clause from two toys (e.g., a fish and a bunny). The authors found that
the more emotionally neutral predicates (know and be surprising) were easier than
predicates expressing an emotionally evaluative reaction (be sad, be nice and be happy)
for children to understand. The results indicated that the 5;0 were able to understand
factivity conveyed by know and be surprising and the 7;0 were able to understand
factivity conveyed by the investigated verbs fairly well. The authors claimed that the
4;0 and 5;0 showed an overextended negation tendency (a negated predicate in the
superordinate clause of a complex sentence always negates the proposition in the
subordinate clause) in understanding factives because their denying responses to
factives in the “— +” condition were significantly more than those in the “+ +”
condition. However, it may be questionable to draw such a conclusion in this way.
Making more denying responses does not necessarily mean having an overextended
negation tendency, it should be the number of denying responses themselves that
determines whether children have an overextended negation tendency or not. The data
in Table 1 in the article showed that the means of the 4;0’s and the 5;0’s denying
responses were 2.65 and 1.75, respectively, which were not much high, compared to
the maximum score 10. Therefore, it was unclear about the 4;0’s understanding of
factives in this study. Apart from this, the children’s understanding of non-factives was
unclear as well due to the forced-choice design, in which the children were forced to
make a choice from two options. The problem arises here is that the use of non-factives
does not presuppose the truth or falsity of the propositions of complement clauses, in
this case, no choice can be made. Therefore, the forced-choice design task did not

measure children’s understanding of non-factives appropriately.

In order to find whether it was true that young children had an overextended

affirmation tendency as shown in Hopmann and Maratsos (1978), Scoville and Gordon
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(1980) did not only construct test sentences in the “+ +” and “—+” conditions, but also
in the “+ —” condition in which participants’ responses would make it possible to
distinguish correct responses to factives from an overextended affirmation tendency.
The 5;0’s, 8;0’s, 11;0’s, and 14;0’s understanding of five factives (know, forget, be
sorry, be happy and be surprised) and five non-factives (be sure, think, figure, say and
believe) was examined. A TVJ task was used in a context of a television quiz show, in
which test sentences were carefully controlled in the form of ‘Doctor Fact + (not)
factives/non-factives + that the ball is (not) red/green/blue/yellow’. In the show,
Doctor Fact was a mind reader who tried to guess while blindfolded the color of a
ping-pong ball chosen at random from a puzzle box by Miss Fancy who knew the color
of the ball. In each test trial, Doctor Fact whisperd to Miss Fancy to tell her what he
thought the color the ball was, and then Miss Fancy uttered test sentences. The children
were required to repeat test sentences and then to make judgments of the color of the
ball by pushing one of three buttons standing for ‘yes’, ‘no” and ‘1.D.K.” (‘I don’t
know’), respectively. If ‘yes’ or ‘no’ button was pushed, the experimenter asked ‘Are
you sure?’, and the children responded to this question by pushing the ‘sure’ or ‘not
sure’ button. The authors found that the younger children the 5;0, 8;0 and 11;0 had an
overextended negation tendency in their responses to factives, and they seldom used
indeterminate responses to non-factives. The results indicated that the children began
to distinguish factives from non-factives after 11;0. After reviewing several previous
studies, the authors concluded that the acquisition of factivity seemed to proceed on a
verb-by-verb basis. However, the children’s performances on each verb investigated
in this study were not clearly reported; instead, only response patterns for the group of
the five factives and of the five non-factives were reported. Therefore, the children’s
developing knowledge of those verbs was unclear in this study, what is more, the

paradigm used in the TVJ task seemed not appropriate to measure the understanding
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of non-factives. For non-factives, the speaker is supposed to be uncertain about the
truth of complement clauses, whereas Miss Fancy, the speaker in the TVJ task, knew
the color of the ball. This may explain why the children seldom made indeterminate

‘I.D.N.” responses which are correct to non-factives.

The findings from Falmagne et al. (1994) provided support to Scoville and Gordon’s
(1980) suggestion that the acquisition of factivity proceeded on a verb-by-verb basis.
In Falmagne et al. (1994), the third (8;6 to 9;5) and sixth (11;4 to 12;5) graders’
understanding of twelve verbs (knew, was aware, made clear, recognized, noticed,
pointed out, emphasized, was sure, said, thought, assumed and reasoned) being
constructed in the “+ +” and “— +” conditions was assessed in a TVJ task and a But-
not task. In the TVJ task, participants were required to pretend to say test sentences
which were constructed with 3PS as sentence subjects, being followed with
complement clauses, and then they were required to make truth value judgments of
complement clauses by “yes” (Y), or “no” (N) or “maybe or maybe not” (M). In the
But-not task, complement clauses were negated in “but-not” clauses, therefore test
sentences were self-contradictory on factives but semantically acceptable on non-
factives. Participants were required to judge whether sentences “made sense” or “did
not make sense”. The results showed that the children’s response patterns of those
verbs in the “+ +” and “— +” conditions in the TVJ task predominantly included Y,
YM and MM. The most frequent response pattern of knew and noticed was Y'Y, of
assume and thought was MM, and of recognized, made clear, pointed out, and
emphasized was YM. The pattern of YM indicated that the children treated those verbs
as factives in affirmative condition but not always when they were negated. This
phenomenon suggested that the children had a representation of factivity for those

verbs, but the representation was insufficiently stable and robust to sustain in negative
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contexts. With regard to the children’s responses in the But-not task, they were
consistent with those in the TVJ task. On the whole, the results indicated that some
factive verbs (knew and noticed) were acquired earlier than others (was aware and
recognized), whereas for some verbs such as was sure, even the sixth graders (11;0 to
12;0) did not master it as non-factives as adults. The authors concluded that the
development of factivity was an extended and multifaceted process that continued after

grade six.

Although a body of research found that children’s understanding of factivity developed
over a long period of time, even school-age children at 12;0 or adolescences at around
14;0 did not develop an adult-like understanding of it (e.g., Falmagne et al., 1994;
Harris, 1975; Hopmann & Maratsos, 1978; Scoville & Gordon, 1980), the findings
from a number of studies suggested that children were able to understand factivity at
quite an early age at around 4,0 (e.g., Abbeduto & Rosenberg, 1985; Aravind & Hackl,
2017; Cheung et al., 2009; Macnamara et al., 1976; Schulz, 2003; Yi et al., 2013), at
which age children begin to pass first-order FB tasks (Liu et al., 2008; Wellman et al.,

2001; Wimmer & Perner, 1983).

Different from previous studies that employed TVJ task in the form of isolated test
sentences and found that children at 4;0 did not understand factivity (Harris, 1975;
Hopmann & Maratsos, 1978), Macnamara et al. (1976) used a TVJ task in the form of
short story which ended with test sentences in the “+ +” or “~+” condition to examine
two groups of 20 four-year-olds’ understanding of pretend, forget and know. One
group was tested on pretend and forget and the other on know. The rhildren were
required to repeat stories before answering a serial of test questions which were

expected to measure their understanding of presupposition and implicative. Test
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questions only in the pretend stories but not in the forget and know stories measured
the understanding of verb factivity, therefore only children’s performances on pretend
are reported here. The results indicated that the 4,0 were able to understand factivity
conveyed by the counter-factive pretend, and they performed better in the “+ +”

condition than in the “-— +” condition.

Similar to Macnamara et al. (1976), Abbeduto and Rosenberg (1985) employed a TVJ
task in the form of short story as well. Three-, four- and seven-year-olds’
developmental understanding of factives (know, forget and remember) and non-
factives (think and believe) was examined by three tasks including a TVJ task, a verb
choice task and a definition task. In the TVJ task, two-sentence introductory contexts
were presented before test sentences that were constructed with 3PS as sentence
subjects in the “+ +” and “— +” conditions. Those contexts did not provide any clues
for relevant answers but established referents of test sentences. Children were required
to repeat three possible answers “yes”, “no” and “don’t know” before making truth
value judgments. In the verb choice task, participants were presented conclusive or
inconclusive stories, in each of which a story character observed an event, and then
were required to select from a pair of cognitive verbs (believe vs. think, believe vs.
know and think vs. know) to best describe a story character’s mental state. In the
definition task, children were asked to define cognitive verbs and stated the meanings
of sentences containing those verbs. The overall results of the three tasks indicated that
the 3;0 did not master factivity conveyed by any of the examined factivity verbs due
to their use of complement-only strategy and their “yes” bias responses to those verbs,
the 4;0 and 7;0 were able to understand the factives know, forget and remember, and
the non-factive think. As for the non-factive believe which has factive property, even

the 7;0 did not masterd it as adults. Before they mastered believe, their responses
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suggested that they treated it as a factive. The findings of Abbeduto and Rosenberg
(1985) provided support to the proposal that the acquisition of factivity proceeds on a
verb-by-verb basis (Falmagne et al., 1994; Scoville & Gordon, 1980), and were in line
with Macnamara et al. (1976) in that children as young as 4;0 were able to understand
factivity, whereas were inconsistent with Hopmann and Maratsos (1978) and Scoville
and Gordon (1980) which found that the 4;0 and 5;0, and the 5;0, 8;0 and 11;0,

respectively, had an overextended negation tendency in understanding factives.

More evidence on four-year-olds being able to understand factivity comes from Schulz
(2003) who conducted two experimental studies to investigate 55 English-speaking
children’s (aged 3;3 to 6;11) understanding of factives and non-factives in the “+ +”
condition in TVJ tasks. In the first experiment, discourse background was provided
through stories which were accompanied with three pictures and described events that
took place or failed to take place. Participants were required to answer questions
constructed by forget to/that and tell to/that. Schulz (2003) found that the children had
no difficulties in interpreting sentences with forget to/that and tell to/that in stories
where events took place, with tell to/that and forget to in stories where events failed to
take place, whereas had difficulties in understanding presupposition failure, that is in
interpreting forget that in stories where events failed to took place. In the second
experiment, no discourse backgroup was provided. The TVJ task was in the form of
three-sentence stories which introduced characters and set up the situation but did not
provide any clues for making truth value judgments, which was adapted from
Abbeduto and Rosenberg (1985). The stories ended with factives (forget that and find
out that), negative-implicatives (forget to and refuse to) and non-factives (think that
and ask to). The children performed fairly well on test sentences with all verbs except

for refurse to. The overall results of the two experiments suggested that children at 4;0
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were able to understand presupposition properties of factives and non-factives and to
distinguish them according to the truth value of their complement clauses, which
supported the findings from Macnamara et al. (1976) and Abbeduto and Rosenberg

(1985).

Aravind and Hackl (2017) tested four- to six-year-olds’ understanding of two factives
forget and remember by TVJ tasks in two contexts as well. The TVJ task was in the
form of stories including two characters who had carried out some chores. In the first
context, the character in question carried out chores but forgot about having done one
of them and fails to report it. In the second context, only one conducted the assigned
task, while the other did not. Later, neither recalled whether they conducted the task
or not. A puppet was asked to describe what happened in the stories by uttering test
sentences involving factives constructed in the “+ +” and “— +” conditions. A
comprehension question about the complement was asked in the second context but
not in the first context before the puppet uttered test sentences. Different from previous
studies, participants in this study were required to make truth value judgment of the
whole test sentences rather than of complement clauses. The results showed that the
children performed fairly well on the two verbs in the first context but not in the second
context. The authors claimed that the children in their sample had an adult-like
presuppositional representation of the two verbs. However, as the TVJ task used in
this study tested children’s ability to make truth value judgments of the whole test
sentences according to contextual information but not their ability to infer speakers’
beliefs about complement clauses, the results could not conclude whether they

understood the two verbs from the perspective of factivity or not.
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To examine whether younger children are able to understand verb factivity or not,
Dudley et al. (2015) designed a hidden object task (Moore & Davidge, 1989) which
they claimed to be less demanding and more directly targeted factivity than TVJ task
to examine 40 three-year-olds’ understanding of the factive know and the non-factive
think. In the hidden object task, participants are told that the experimenter would hide
a toy into one of two boxes (e.g., a red box and a blue box). A puppet (Lambchop)
would try to find the toy, but he is too shy to speak but to whisper to the experimenter
to tell him/her the location of the toy. The experimenter delivered clues by uttering test
sentences in the form of ‘Lambchop knows/thinks that ...” in the “+ +”, “— +” and “+
—” conditions, and then participants were required to point out the location of the toy
according to experimenter’s utterances. The results indicated that the children’s
response pattern of think was similar to the adults’, and around half of the children had
an adult-like understanding of know, while the remainings seemed to treat it as a non-
factive verb like think. Therefore, the authors claimed that their three-year-olds were
able to distinguish the factive know from the non-factive think. Although the children
did perform differently on know and think, it does not necessarily mean that they had
mastered the factivity and non-factivity conveyed by the two verbs, respectively. The
paradigm of the hidden object task used in this study may not test the understanding
of the non-factive think appropriately, like the paradigm used in the TVJ task in
Scoville and Gordon (1980). As the use of think denotes that speakers should be
uncertain about the truth value of the complement clauses, whereas the speaker in the
hidden object task was the the one who hid the object and who, of course, knew the
location of the toy. Moreover, the paradigm of the hidden object task allows only two
responses yes or no, but not maybe/can 't tell/don 't know that is the correct response to
the non-factive think. Therefore, the three-year-olds’ adult-like performance on think

may not indicate their mastery of non-factivity expressed by think.
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Most of previous studies on child’s understanding of verb factivity have been
conducted on English-speaking children, studies on Chinese-speaking children are
relatively few (Cheung et al., 2009; Yi et al., 2013). Cheung et al. (2009) investigated
Cantonese-speaking four-year-olds’ understanding of two factives (zildou3 ‘know’
and faat3jin6 ‘discover’) and two counter-factives (jiSwai4 ‘falsely think’ and
gong2daai6éwaab ‘lie’)? by an isolated TVJ task. Test sentences were constructed with
3PS as sentence subjects in the “+ +” condition. Unexpected results were obtained as
the authors reported. The children performed above chance on counter-factives,
whereas at chance on factives. However, it was possible that the children’s above
chance performance on the counter-factives might due to their bias “no” responses. As
test sentences were constructed only in the “+ +” condition, it remains unclear whether
the four-year-olds understood counter-factives or not. Simialr to Cheung et al. (2009),
Yi et al. (2013) examined Chinese-speaking children’s understanding of two types of
factivity verbs as well, one factive verb zhidao ‘know’ and one counter-factive verb
yiwéi ‘falsely think’. The children were native Mandarin-speaking, aged 3;2 to 4,8 and
5;2 to 8;10. Test sentences constructed with first person subject (1PS hereafter) as
sentence subjects in the “+ +” condition were uttered by a puppet in a hidden object
task. The results showed that both younger and older groups of children performed
significantly above chance on zhidao ‘know’ and below chance on yiwéi ‘falsely
think’. Contrary to Cheung et al.'s (2009) finding, the authors found that Mandarin-

speaking children performed better on the factive verb zhidao ‘know’ than on the

2 The two verbs were named strong non-factives in Cheung et al. (2009). As the
target verbs investigated in this thesis are classified into factives, non-factives and
counter-factives according to the classification of Leech (1981). To label verbs
consistently in this thesis, verbs are labelled according to Leech’s (1981)
terminologies. JiSwai4 could be a non-factive verb as well as a counter-factive verb,
while it was used as a counter-factive verb in Cheung et al. (2009) as the authors
reported.



45

counter-factive verb yiwéi ‘falsely think’. Although the authors claimed that they
assessed the knowledge of verb factivity, it was possible that test sentences used with
1PS as sentence subjects assessed the knowledge of certainty rather than verb factivity

(Moore, Bryant, & Furrow, 1989; Moore & Davidge, 1989).

Although a number of studies have been conducted to examine child’s developing
understanding of factivity in the past four decades since factivity was introduced
(Kiparsky & Kiparsky, 1971), consensuses have not been reached on when do children
begin to understand and how do they treat and represent different types of factivity
verbs. Among previous studies reviewed above, Harris (1975) and Hopmann and
Maratsos (1978) did not find that children at 4;0 were able to understand factivity,
whereas several researchers claimed that the 4,0, even the 3;0 were able to understand
factivity (e.g., Abbeduto & Rosenberg, 1985; Aravind & Hackl, 2017; Cheung et al.,
2009; Dudley et al., 2015; Macnamara et al., 1976; Schulz, 2003; Yi et al., 2013).
Harris (1975) and Abbeduto and Rosenberg (1985) found that children tended to treat
non-factives as factives before they mastered non-factivity, while Dudley et al. (2015)
claimed that their three-year-olds treated the factive know as the non-factive think.
Moreover, the designs of the tasks used in some of previous studies did not assess the
knowledge of factivity appropriately. For example, the forced-choice design task
(Hopmann & Maratsos, 1978) and the hidden object task (Dudley et al., 2015) that
allow only ‘yes’ and ‘no’ responses but not indeterminate responses, and the TVJ task
(Scoville & Gordon, 1980) and the hidden object task (Dudley et al., 2015) in which
speakers know the truth value of complement clauses are not appropriate to assess the
understanding of non-factives. The use of 1PS as sentence subjects (Yi et al., 2013)
may not assess the knowledge of factivity. The tasks in several studies (Abbeduto &

Rosenberg, 1985; Cheung et al., 2009; Harris, 1975; Hopmann & Maratsos, 1978;
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Schulz, 2003) that were designed with no explicit speakers but with experimenters as
speakers did not make speakers’ evidence for presupposing the truth value of
complement clauses explicitly in test situation (Scoville & Gordon, 1980). In sum, our
knowledge about children’s, especially Chinese-speaking children’s understanding of

factivity remains inconclusive.

2.3 The current studies

To date, it remains unclear at what time children begin to understand verb factivity or
how they perform on the three types of factivity verbs. Previous studies have focused
on factives and non-factives, sparse studies have examined counter-factives or all three
types of factivity verbs systematically. Most of previous studies on child’s
understanding of verb factivity were conducted on English-speaking children in
western countries, relatively few well-documented studies have been conducted to
investigate Chinese-speaking children’s understanding of verb factivity, our
knowledge about Chinese-speaking children’s understanding of verb factivity is quite
sparse at present. In the existing well-documented studies on Chinese-speaking
children’s understanding of verb factivity, test sentences were constructed only in the
“+ +” condition (Cheung et al., 2009; Yi et al., 2013), sparse studies have examined
Chinese-speaking children’s understanding of all three types of factivity verbs in

different conditions systematically.

Compared to English, Chinese has specific linguistic features such as Chinese verbs
do not inflect for tense and sentences taking complement clauses in Chinese do not
take that-complementizer as those in English. It has been proposed that the overt

complementitzer that in English is obligatory with factives (Kiparsky & Kiparsky,
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1971). Therefore, the developing knowledge of verb factivity in Chinese-speaking
children may be different from that in English-speaking children. Studies on Chinese-
speaking children’s production and comprehension of verb factivity could contribute
to the literature on the acquisition of verb factivity and offer insights to our knowledge

about the universality of the acquisition of verb factivity.

The purpose of the studies in this chapter was to examine the developing knowledge
of verb factivity in Mandarin-speaking children. To obtain comprehensive knowledge
of verb factivity, both the child’s production and comprehension of all three types of
factivity verbs were examined. According to the issues about child’s knowledge of
verb factivtity under debate, four questions were asked: (1) How do Mandarin-
speaking children use the verbs examined in this chapter in their spontaneous speech
in terms of verb factivity? (2) Whether they are able to understand verb factivity
conveyed by the investigated verbs or not at the 4;0? (3) If not, when do they begin to
understand verb factivity conveyed these verbs? (4) And how do they perform on these

verbs developmentally?

To address the first question, a corpus study was conducted, in which distributions of
factivity verbs in child-directed speech and child speech were examined in the data
from the CHILDES database (MacWhinney, 2000). To address the last three questions,
an experimental study was conducted. The two studies are reported in the following

sections.
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2.4 Corpus study of verb factivity

2.4.1 Method

2.4.1.1 Database

The use of factivity verbs in both Mandarin-speaking children and adults was
examined in speech samples in four Mandarin corpora from the CHILDES database
(MacWhinney, 2000): (1) Tong Corpus, (2) Zhoul Corpus, (3) Zhou2 Corpus and (4)
Chinese-Tardif Corpus. Utterances produced by target children and their caregivers
were transcribed and checked by Mandarin native speakers following the CHAT
format, the standard transcription system for CHILDES. Table 2.1 shows the
information of the age range of target children, the number of transcripts and target

children in each corpus.

The four corpora were selected for two reasons: (1) Most of children start to produce
sentences with complements usually after their third birthday (Diessel & Tomasello,
2001), as verb factivity investigated in this chapter is conveyed in sentential
complement structures, thereby, corpora including children above 3;0 were selected;
(2) The data from the four corpora were obtained in various forms, including free
speech (Tong corpus), semi-structured speech (Zhoul and Zhou2 corpora) and
storytelling (Chinese-Tardif corpus) in both cross-sectional (Chinese-Tardif, Zhoul
and Zhou2 corpora) and longitudinal (Zhoul and Tong corpora) methods. Therefore,
the data from the four corpora make it possible to investigate child’s use of factivity

verbs comprehensively.
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Table 2. 1 Information of corpora

Age range No. of transcripts  No. of children

Tong 1;7-3;4 22 1
Zhoul 1;2-4;0 50 46°
Zhou?2 3;0-6;0 139 139
Chinese-Tardif 2;8-5;0 603 5944
Total 1;2-6;0 814 780

The children from the four corpora were divided into four groups according to
chronological age. The number of transcripts and children, and the age range of each

age group are presented in Table 2.2.

Table 2. 2 Number of transcripts and children at each age group

Groups Transcripts Children
Group 1 (1;2-2;11) 89 70
Group 2 (3;0-3;11) 330 324
Group 3 (4;0-4;11) 325 318
Group 4 (5;0-6;0) 70 70

Total 814 780°

Six verbs were examined: H11E zhidao ‘know’, KIN faxian ‘discover/be aware’,

w15 juélé‘feel/think’, Wil tingshuo ‘hear’, ULN yiwéi ‘think/falsely think’ and

=k

3% jidzhuang ‘pretend’. Among the six verbs, faxian ‘discover/be aware’, ju&lé

% There are five speech transcripts that were obtained from one child longitudinally in
the Zhoul corpus, therefore, there are 46 transcripts in the Zhoul corpus.

* In the Chinese-Tardif corpus, there are nine children that two speech transcripts were
obtained from them, therefore, there are 594 transcripts in the Chinese-Tardif corpus.

® The Tong corpus was a longitudinal study, the child was counted twice in the first
and second age groups. In the Zhoul corpus, there was a child that was also
longitudinally studied, and he was also counted twice in the first and third age groups.
Therefore, there are 780 different children.
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‘feel/think’ and yiwéi ‘think/falsely think’ have two meanings. According to Modern
Chinese Dictionary (Chinese Academy of Social Sciences, 2016), the first meaning of
faxian is ‘discover’, referring to discover something that has not been found
previously, the second meaning refers to be aware, feel or notice. If it is used in the
meaning of ‘discover’, it expresses factivity. If it is used in the meaning of ‘be aware’,
it expresses non-factivity. For juélé the first meaning is ‘feel’ and the second is ‘think’
(Lv, 1999, p235). When it is used as ‘feel’, sentences usually do not take complement
clauses. If it is used as ‘think’, sentences usually take complement clauses. As verb
factivity investigated in this chapter is conveyed through sentences with complement
clauses, only juéléused as ‘think’ is examined in this study. The first meaning of yiwéi
is ‘think’, which is a synonym of jué@é&réweé ‘think’, referring to judgments of
persons and events. The second meaning of it is ‘falsely think’, referring to judgments
of persons and events that are inconsistent with reality (Lv, 1999; Zhang, 1999). When
yiwéi is used as ‘falsely think’, it is usually used with adverbs like Jii yu&n ‘original/at
first’ or A bén ‘original/at first’” which emphasize that speakers’ judgments are
inconsistent with the reality, like sentence (7), or it may be followed by another clause
which is usually used with conjunctions such as “{H/2& danshi‘but’, 32 q#hTin
fact’ and J5iK yudnl& ‘turn out to be’ to clarify the reality, like sentence (8). If the
reality can be inferred from the context, the clause can be omitted, but in this case, a
sentence final particle such as W¢ ne or M li is usually added at the end of the

sentence, like sentence (9) (Xu, 2014; Zhang, 1999). In sentences with complement
clauses, yiwéi is used as ‘think’ as well as ‘falsely think’, however, it was treated as
‘falsely think’ in almost all previous studies on Chinese-speaking children (Cheung et

al., 2009; Lee et al., 1999; Tardif et al., 2004; Yi et al., 2013).
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0. hF K LA fi £ A= We o
Xidofen yuén yiwéi ta za  bangongshi ne.
Xiaofen original falsely think he at  office SFP.

‘Xiaofen falsely thought that he was at the office.’

(8. #F LA a1 A i I, HE A
Wo yiwéi you rén giao mé&, qsht  ba shi
I falsely think have person knock door, actually no is.

‘I falsely thought that someone was knocking the door, but actually it was

9). Al BIA 5= S AT - /S : U
Ta yiwéi zhé ba shi ni de ne.

He falselythink this not is you DE SFP.
‘He falsely thought it was not yours.’
(according to the context, 1X zhé&‘this’ is yours.)

2.4.1.2 Coding

The target verbs were searched as keywords in the CLAN program (Computerized
Language Analysis) with the command “kwal +s‘target verb*’ *.cha”, and then
utterances with target verbs were extracted from these corpora. The speaker of each
utterance and to whom it was spoken to were examined. Non-target-child-directed
speech and utterances that were unintelligible, incomplete, stereotype and repetitive
were excluded from subsequent analysis. Only target-child-directed utterances and
utterances produced by the target child were further analyzed. Utterances were
categorized into simple sentences and sentences with complement clauses, and only
the latter were further analyzed as verb factivity is conveyed through them. Each
utterance was checked in the context to examine how target verbs were used in terms

of factivity.
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Verbs used in sentences with complement clauses may differ in conveying verb
factivity in different sentence types, conditions of negation status and sentence subject
types. Therefore, utterances were coded along three dimensions. The first was sentence
type, including statement and question. The second was negation status, including four
types: “++7, “—+”, “+ = and “——" conditions. The third was sentence subject types,
including 1PS, second person subject (2PS hereafter), 3SP, dropped subject (DS

hereafter), and wh-word subject (WS).

2.4.2 Results

The four corpora included 148717 utterances. The number of complete and intelligible
utterances involving the target verbs is presented in Table 2.3. It demonstrates that
these target verbs were infrequently used by both adults and children. The proportion
of the most frequently used verb zAidao ‘know’ by children was 1.5% (699/47988) and
by adults was 0.6% (555/100729). Among complete and intelligent utterances, 83%
(1032/1240) of them were simple sentences and 17% (208/1240) of them were
sentences taking complement clauses. Table 2.4 shows the number of utterances with
the six verbs taking complement clauses and the proportions they take up in the total
number of complete and intelligible utterances of the corresponding verb. In the
following sections, the use of each verb in child’s speech and child-direct speech is

elaborated, and then the first emergence of each verb is examined.
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Table 2. 3 Number of complete and intelligible utterances

Verbs Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
Zhidao ‘Know’ 100 134 295 192 211 142 93 87 699 555
Faxian ‘Discover’ 3 19 44 148 45 13 1 2 93 182
Juédé ‘Think/Feel’ 2 22 8 17 12 49 6 29 28 117
Tingshuo ‘Hear’ 0 1 0 2 0 0 0 0 0 3
Yiwéi “Think/Falsely think> 0 3 2 1 9 4 5 4 16 12
Jidzhudng ‘Pretend’ 0 5 1 2 2 6 0 1 3 14

Table 2. 4 Number and proportion of sentences taking complement clauses

Verbs Groupl (1;2-2;11)  Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0)  Total
CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
Zhidio ‘Know’ 8 46 6 48 28 44 14 14 56 152
(8%) (34%) (2%) (25%)  (13%) (31%)  (15%) (19%)  (8%) (28%)
Faxian ‘Discover’ 0 3 12 11 22 2 1 1 35 17
(16%0) (27%) (7%) (49%) (15%)  (100%)  (50%) (38%) (9%)
Juédé ‘Think’ 2 16 6 17 10 39 6 24 24 97
(100%) (73%) (75%) (100%) (83%) (80%)  (100%)  (83%) (75%) (86%)
Tingshué ‘Hear’ 0 1 0 1 0 0 0 0 0 2
(100%) (50%) (67%)
Yiwéi ‘Think/Falsely think®> 0 3 2 1 9 4 5 4 16 12
(100%0) (100%) (100%) (100%)  (100%) (100%)  (100%) (100%) (100%)
Jidzhudng ‘Pretend’ 0 5 1 0 0 1 0 0 1 6
(100%) (100%) (17%) (33%)  (43%)

2.4.2.1 Zhidao ‘Know’

Although zhidao ‘know’ is classified as a factive verb by Li (2014), not all sentences
with it taking complement clauses convey factivity. For example, zhidao ‘know’ used
with first person singular wé ‘I’ as main clause subject in negation and a wh-question
word such as shéme ‘what’ in complement clauses expresses speakers’ doubt on
something (Tao, 2003) and cancels presuppositions of complement clauses (Schulz,
2003, p35). Li (2014) stated that zhidao ‘know’ used in negation with wh-questions

and A-not-A questions as its complement clauses conveys non-factivity rather than

factivity. For instance, zhidao ‘know’ in sentence (10) presupposes the speaker’s belief
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about the truth of the complement “this is Xidoming’s book”, thus conveys factivity;
whereas, zhidao ‘know’ in sentence (11) expresses the speaker’s doubt on the
complement clause rather than presupposes his or her belief about the truth of the

complement clause, thus it conveys non-factivity rather than factivity.

(10). . A FpE X & /N R P
Ta bu zhidao zhe shi Xidoming de  shi.
She no know this is Xidoming DE book.

‘She does not know this is Xiaoming’s book.’

(). & # A mE X & 4 Kb
Wo dou b zhidao zhe shi shéme dongxi.
I even no know this is  what thing.

‘Even I do not know what it is.’

To examine whether zhidao ‘know’ used in sentences taking complement clauses
conveys factivity or not, the use of it in each utterance was checked in the context. For
example, in sentence (12.3), the child used zAidao ‘know’ in its negation form with
1PS as the main clause subject and with a wh-word in the complement clause. Taking
together the context as demonstrated by sentences (12.1) and (12.2), the child asked
his/her mother what the white one is, which indicates that his/her use of zhidao ‘know’
in sentence (12.3) expresses his/her doubt on what the white one is, instead of
conveying factivity. In sentence (13.5), the child used zAidao ‘know’ with 3PS as the
main clause subject. Taking together the context as demonstrated by sentences (13.1)
to (13.4), the child’s use of zhidao ‘know’ in sentence (13.5) indicates that his/her
belief about the complement clause, that is water is shallow, is true, thus conveys
factivity. It has been found that zAidao ‘know’ used in the following six conditions in

the corpora conveys non-factivity rather than factivity: (1). (F)A%1E& (W) bu
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zhidao (1) no know ‘(1) do not know’ + wh-questions/A-not-A questions (e.g., sentence
(12.3)). (2). E L FNE wo zénme zhiddo 1 how know ‘How do I know’ + wh-
questions/A-not-A questions (e.g., sentence (14.5))? (3). WERIIE shui zhidio who
know ‘who knows’ + wh-questions/A-not-A questions (e.g., sentence (15.5)). (4).
(IR) ANKIIE  (Ni) bu zhidao (You) no know ‘(You) do not know’ + wh-questions/A-
not-A questions (e.g., sentence (16.4))? (5). /RK%NIE Nizhidao Youknow ‘You know’
+ wh-questions/A-not-A questions (e.g., sentence (17.5))? (6). YRENIE Ni zhidao

You know ‘You know’ + complement clauses (e.g., sentence (18.2))?

Child: 3;0

(12.1) Child: &4~ B W & H4, B B2
Zhegeb&a de shishéme, ba de?
This white DE is what, white DE?
‘What is this white one, this white one?’

(12.2) Mother: x4~ £ K3k #.
Zhegesh imuttcu de.
This is wood DE.
‘This is wooden.’

(12.3)Child: A~ @H M & A E B 4.
(Zhou/cs36fa06.cha: line 116)
Zhégeba de wo buzhid@o xiang shéme.
Thiswhite DE |  noknow like what.

‘This white one, | do not know what it is like.’

Child: 5;0

(13.1) Child: N5 EIL, N L R KB R T
Xigon&hdr, xidgogour diaodao shuili gqule.
Little boy, little dog fall to water go SFP.
“The little boy and the little dog fall into the water.’



(13.2) Child:

(13.3) Child:
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NN SN A N (T N G =5

Xidondnhair jiihé Xxidgogour yau gila le.

Little boy then and little dog again up  SFP.

‘And then the little boy and the little dog get out of the water
again.’

fin ¥ A B, A A

Tayan bu si, weashéme?

He drown no die, why?

‘Why he did not drown?’

(13.4) Investigator: & 5iF F& W, N 42

(13.5) Child:

Nigaosuwo a, weashéme?

Youtell mePRT, why?

“You tell me why.’

fin FiE K K
(Chinese-Tardif/F3-21120108.cha: line 226)
Ta zhid@o shui gian.

He know water shallow.

‘He knows that the water is shallow.’

Mother: the child was 2;1

(14.1) Child:

(14.2) Mother:

(14.3) Mother:

LA kan Xiyéngyang (a cartoon).
Come see Xiyangyang.

‘Come and watch Xiyangyang.’
MR H o WR?

Nali you ma?

Where have SFP?

‘Where is it?’

(= N Y S < B L U R 1 (/S A8
Ni gaosumama ndgli youmama za da ni qu

You tell mammy where have mammy again take you go.



(14.4) Child:

(14.5) Mother
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“You tell mammy where it is, and then mammy will take you
there.’

WEE A W2

Nali you a?

Where have SFP?

‘Where is it?’

& Ea wE WEE A Moo

(Tong/130802.cha™: line 2118)

Wo zénme zhidao nali you a?

I how know where have SFP?

‘How do I know where it iS?’

Mother: the child was 3;4

(15.1) Mother:

(15.2) Mother:

(15.3) Mother:

(15.4) Mother:

(15.5) Mother:

row ER R
Ni  shuo gingcha y Wian.
Yousay clear alittle.

‘Speak clearer.’

A S N N S 111 TI < S~ SN S 4 | B 198
Na ni shuo che gidomian chédo gidng, cheppu chd ni.
Then you say car front toward wall, car rear toward you.
“Then you say the front of the car is toward the wall, the rear of
the car is toward you.’

XA EhERE 7 e

Zhébu jiugingchui le ma?

This no then clear  PRT SFP?

‘Is this then clear?’

(S N v R R | O

Ni z§i hua ye mé shuo hdo.

You self word also no say good.

“You yourself did not speak clear.’

LS (= I NV /9
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(Tong/141025.cha™: line 2443)
Shu 1zhid&o ni shus shéme.
Who know you say what.

‘Who knows what you are saying.’

Mother: the child was 2;4

(16.1) Mother:

(16.2) Mother:

(16.3) Child:

(16.4) Mother:

(16.5) Mother:

AT K I PREL

Women l&a wan pintQ

We  come play jigsaw.

‘Let’s play the jigsaw.’

FFE, XE Nfta sk —  H B
Tdngtong, zhéi washéme que yT1 kua ya?
Tongtong, here  why lack one piece SFP?
‘“Tongtong, why one piece of the jigsaw is missing?’
A FniE B OWRE LT

Buzhiddo d2o nali  qule.

No know to where go SFP.

‘I do not know where it is.’

A FniE ® OWRE £ T2

(Tong/131103.cha: line 112)

Buizhiddo d2o nali  qule?

No know to where go SFP?

“You do not know where it is?’

AR FOE Y

Shiblish® ni ndngdiz de ya?

Is nois youmakelose DE SFP?

‘Did you lose it?’

Mother: the child was 4;6

(17.1) Mother

HE fHa wr?

Ye shéme ya?



(17.2) Child

(17.3) Child

(17.4) Mother

(17.5) Mother

Prt what SFP?

‘What is it?’

BLEEA

Jigrén.

Robot.

‘A robot.’

&

Ni  kan.

You see.

‘Look.’

pE S S I b U

Zhége wo mé@ kan gua

This 1 no see EXP.

‘I did not see this one.’

froomiE & T e w?
(Zhou/cs54fb20.cha: line 184)

Ni zhid@o sh1 gan shéme de?
You know is do what DE?

‘You know what it is used for?’

Mother: the child was 5:6

(18.1) Child:

(18.2) Mother:

(18.3) Mother:

*OiE 2 XYW OR.

Wo zhid@o sh izhéangzi gao de.

I know is this do DE.

‘I know it is done like this.’

R miE R XFET B R ?
(Zhou/cs66mb13.cha: line 327)

N/ zhidao shizhéangzi gao de a?
You know s this do DE SFP?
‘You know it is done like this?’

LT R NI SIB

Mama yé buzhidéo.

59
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Mammy also no know.

‘Mammy also does not know.’

Table 2.5 presents the number of sentences with zAidao ‘know’ conveying factivity
and non-factivity. As the numbers of sentences at each age group were different, to
compare the children’s and adults’ use of zhiddao ‘know’ across the four age groups,
the proportions of sentences with zhidao ‘know’ were calculated by the number of
sentences with ziidao ‘know’ over the number of sentences at each age group. It shows
that the children did not begin to use zAidao ‘know’ as a factive verb until they reached
3;0. Their use of it as a factive verb became more and more frequently, and this was
the same with adults. Adults always used zhidao ‘know’ to convey factivity more
frequently than non-factivity. Children younger than 5;0 did not use it to convey

factivity more frequently than non-factivity.

Table 2. 5 Number (proportion) of sentences with zhidao ‘know’ conveying
factivity and non-factivity

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI  ADT CHI ADT CHI ADT CHI ADT
Factive 0 26 2 32 11 37 12 12 25 107
(57%)  (33%) (67%)  (39%) (84%) (86%) (86%)  (45%) (70%)

Non-factive 8 20 4 16 17 7 2 2 31 45
(100%)  (43%)  (67%) (33%)  (61%) (16%) (14%) (14%)  (55%) (30%)

Sentences with zhidao ‘know’ conveying factivity and non-factivity were further
analyzed according to sentence types, negation status, and sentence subject types.
When using zhidao ‘know’ to convey factivity, children tended to use it in statement,
while adults tended to use it in question. When using zhidao ‘know’ to convey non-

factivity, both children and adults tended to use it in statement (see Table 2.6).
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With regard to the negation status of sentences with zAidao ‘know’ being used as a
factive verb, children mainly used it in the “+ +” and “— +” conditions, adults used it
in the “+ +” condition the most frequently, and both children and adults seldom used
it in the “+ - condition. For the negation status of sentences with zhidao ‘know’ being
used to convey non-factivity, both children and adults used it in the “— +” condition
the most frequently, and they were not found using it in the “+ — condition (see Table

2.7).

Table 2. 6 Sentence types of sentences with zhidao ‘know’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
Factive
Statement 0 11 2 19 10 19 11 6 23 55
(42%) (100%) (59%) (91%)  (51%) (92%)  (50%) (92%)  (51%)
Question 0 15 0 13 1 18 1 6 2 52

58% 0% (41%) (9%) (49%) (8%) (50%) (8%) (49%)

Non-factive

Statement 8 16 4 14 13 5 2 1 27 36
(100%)  (80%) (100%) (88%) (76%)  (71%) (100%) (50%) (87%)  (80%)
Question 0 4 0 2 4 2 1 4 9
(20%) (12%) (24%)  (29%) (50%) (13%)  (20%)

Table 2. 7 Negation types of sentences with zhidao ‘know’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total
CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT

Factive

“t 42 0 23 1 25 3 32 11 9 15 89
(88%) (50%)  (78%) (27%)  (87%) (92%)  (75%)  (60%)  (83%)

b 0 0 0 2 0 1 1 1 1 4

(6%) (3%) (8%) (8%) (4%) (4%)

“_+» 0 3 1 5 8 4 0 2 9 14
(12%) (50%)  (16%) (73%)  (11%) (17%)  (36%)  (13%)

Non-factive

o 42 0 3 0 3 5 1 0 2 5 9
(15%) (19%) (29%)  (14%) (100%) (16%)  (20%)

“_+» 8 17 4 13 12 6 2 0 26 36

(100%) (85%) (100%) (81%) (71%)  (86%) (100%) (84%)  (80%)
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Table 2.8 presents the number of sentences with zAidao ‘know’ grouped according to
sentence subject types. As the subjects of some sentences were dropped, the subject
types of these sentences were determined according to the context. For example, in
sentence (19.3), the subject of the main clause is dropped, but according to the context
as demonstrated by sentences (19.1) and (19.2), the subject should be 2PS. When
zhidao ‘know’ was used as a factive verb, it shows that all sentences produced by
children younger than 5;0 were used with 3PS, while 75% of sentences produced by
the 5;0 were used with 1PS. On the whole, children used zhidao ‘know’ as a factive
verb with 3PS the most frequently, while adults used it with 2PS the most frequently.
For sentences with zhidao ‘know’ conveying non-factivity, both children and adults

used 1PS as sentence subjects the most frequently.

Mother: the child was 2;1

(19.1) Mother:  ZET5i 7 WEE W, [FE[E 2
Widing za ndi  ya, Tdagtong?
Roof  is where PRT, Tongtong?
‘Where is the roof, Tongtong?’

(19.2) Child: T £ WEE B 9
Widing zai ndi ya?
Roof is where SFP?
‘Where is the roof?’

(19.3) Mother:  FiE f+4 & BT M 2
(Tong/130802.cha: line 1998)
Zhidao shéme sh iwizding ma?
Know what is roof  SFP?

‘Do you know what is roof?’
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Table 2. 8 Sentence subject types of sentences with zhidao ‘know’

Groupl (1;2-2;11)  Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
zhidao ‘know’_Factive
1PS 0 4 0 8 0 18 9 4 9 34
(15%) (25%) (49%) (75%)  (33%) (36%)  (32%)
2PS 0 22 0 17 0 17 2 6 2 62
(85%) (53%) (46%) (17%)  (50%) (8%) (58%)
3PS 0 0 2 7 11 2 1 2 14 11
(100%) (22%) (100%) (5%) (8%) (17%) (56%)  (10%)
zhidao ‘know’_ Non-factive
1PS 8 17 4 12 16 6 2 1 30 36
(100%) (85%) (100%) (75%) (94%)  (86%) (100%) (50%) (97%)  (80%)
2PS 0 3 0 1 0 1 0 1 0 6
(15%) (6%) (14%) (50%) (13%)
3PS 0 0 0 2 0 0 0 0 0 2
(13%) (4%)
Wh-word 0 0 0 1 0 0 0 0 0 1
(6%) (2%)
DS 0 0 0 0 1 0 0 0 1 0

(3%)

2.4.2.2 Faxian ‘Discover/be aware’

A total of 306 utterances with faxian ‘discover/be aware’ were extracted from the four

corpora, 90% (275/306) of them were simple sentences and 17% (52/306) of them

were sentences with complement clauses. Among the 52 sentences taking complement

clauses, only two of them conveyed non-factivity according to the context. As the

number of sentences with faxian ‘be aware’ conveying non-factivity was very small,

only sentences with faxian ‘discover’ conveying factivity were further analyzed.

Table 2.9 shows that majority of sentences with faxian ‘discover’ taking complement

clauses were statements (84%: 42/50), all sentences produced by children were

statements. No children younger than 3;0 were found producing sentences with faxian

‘discover’ taking complement clauses.
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Table 2. 9 Sentence types of sentences with faxian ‘discover’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
Statement 0 3 12 4 21 1 1 0 34 8
(100%) (100%) (40%) (100%) (50%) (100%) (100%) (50%)
Question 0 0 0 6 0 1 0 1 0 8
(60%) (50%) (100%) (50%0)

Table 2.10 shows that 68% (34/50) and 32% (16/50) of sentences with faxian
‘discover’ were used in the “+ +” and “+ - conditions, respectively. Neither children

nor adults used sentences with faxian ‘discover’ in the “—+” condition.

Table 2. 10 Negation status types of sentences with faxian ‘discover’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT

“++7 2 8 9 10 1 1 1 19 13
(67%) (67%) (90%) (48%) (50%) (100%) (100%) (56%) (81%)

“r_» 1 4 1 11 1 0 0 15 3
(33%) (33%) (10%) (52%) (50%) (44%) (19%)

Table 2.11 shows the distributions of sentence subject types of sentences with faxian
‘discover’. It demonstrates that 94% and 75% of children’s and adults’ sentences with

faxian ‘discover’ were used with 3PS, respectively.

Table 2. 11 Sentence subject types of sentences with faxian ‘discover’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI  ADT CHI ADT CHI  ADT CHI ADT CHI ADT

1PS 0 2 1 0 0 0 1 0 2 2
(67%)  (8%) (100%) (6%)  (13%)

2PS 0 0 0 0 0 1 0 1 0 2
(50%) (100%) (13%)

3PS 0 1 11 10 21 1 0 0 32 12

(33%)  (92%) (100%) (100%)  (50%) (94%)  (75%)
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2.4.2.3 Juélé‘Think’

A total of 140 complete and intelligent utterances with juélé ‘think/feel’ were
extracted from the four corpora. Simple sentences and sentencens with complement
clauses took up 14% (20/140) and 86% (120/140), respectively. Table 2.12 shows that
children tended to use juélé ‘think’ in statement, 88% of their utterances were
statements and only 13% were questions, while for adults, 58% and 42% of their
utterances with juélé‘think” were used in statement and question, respectively. Only
one child (the child from the Tong corpus) produced sentences with juélé&‘think’ with

complement clauses before 3;0.

Table 2. 12 Sentence types of sentences with ju&lé&*think’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
Statement 1 8 5 10 10 24 5 14 21 56

(50%) (50%) (83%) (59%) (100%) (62%) (83%) (58%) (88%) (58%)
Question 1 8 1 7 0 15 1 10 3 40

(50%) (50%) (17%) (41%) (38%) (17%) (42%) (13%) (42%)

Table 2.13 shows the negation status of sentences with juélé‘think’. It demonstrates
that over 80% of children’s and adults’ utterances were used in the “+ +” condition.

No sentences produced by children were used in the “— + condition.

Table 2. 13 Negation status types of sentences with ju&lé‘think’

Groupl (1;2-2;11)  Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
“r ] 12 5 14 9 35 6 22 21 83
(50%)  (75%) (83%) (82%) (90%)  (90%) (100%) (92%)  (88%) (86%)
“pom 3 1 3 1 3 0 2 3 11
(50%)  (19%) (17%) (18%) (10%) (8%) (8%) (13%) (11%)
“ 47 1 0 0 0 1 0 0 0 2

(6%) (3%) (2%)
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Table 2.14 presents sentence subject types of sentences with jué&lé ‘think’. It
demonstrates that children younger than 3;0 only used jué&lé‘think’ with 1PS, the 3;0
began to use it with 2PS and the 4;0 began to use it with 3PS. Children tended to use

juélé‘think’ with 1PS, and adults tended to use it with both 1PS and 2PS.

Table 2. 14 Sentence subject types of sentences with ju&lé‘think’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI  ADT CHI ADT CHI ADT CHI ADT CHI ADT

1PS 2 13 5 11 8 8 4 10 19 42
(100%)  (81%) (83%) (65%) (80%) (21%) (67%) (42%) (79%) (44%)

2PS 0 3 1 6 0 31 2 8 3 48
(19%) (17%) (35%) (79%) (33%) (33%) (13%) (50%)

3PS 0 0 0 0 2 0 0 6 2 6
(20%) (25%) (8%)  (6%)

2.4.2.4 Tingshuo ‘Hear’

Only two complete and intelligible utterances with tingshuo ‘hear’ produced by adults
were detected in the four corpora. Both sentences were statements and were used in
the “+ +” condition with 1PS as sentence subjects. The results suggest that tingshuo
‘hear’ may be used very infrequently in child-directed speech and in child’s speech or

the contexts of the four corpora were not suitable to elicit this verb.

2.4.2.5 Yiwéi ‘Think/Falsely think’

A total of 28 complete and intelligible utterances with yiwéi ‘think/falsey think’ were
extracted from the four corpora. All took complement clauses. Each sentence was
analyzed in the context to determine whether it was used as ‘think’ or as ‘falsely think’.

The results show that yiwéi was used as a counter-factive verb in all sentences
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produced by both adults and children. Sentence (20.1) below is an example of yiwéi

‘falsely think’ being used as a counter-factive verb according to the context.

Child: 5;0

(20.1) Child: %) FHW — MEE &, LA /N HEE T
)
(Chinese-Tardif/F3-21119201.cha: line 75)
Gou kanjian yi ge mifeng wo, yiwéi shi xido qingwa zai
dang ne.
Dogsee one CL bee nest, falsely think is little  frog is
move SFP.
‘The dog saw a honeycomb, falsely thought that the frog was
moving.’

(20.2) Child:  fth #t k2 — F, kK e EE Rk T,

Tajin shangquyikan, yuanla shi mifeng féi chiuldi le.
Hejust up onesee, turnouttobeisbee flyout SFP.

‘He came to have a look, it turned out to be some bees that flew

b

out.

Table 2.15 demonstrates that over 90% of children’s and adults’ utterances with yiwéi
‘falsely think’ were statements and were used in the “+ +” condition (see Table 2.16).
Very few of their utterances were used in question or in the “+ —” condition. No
utterances were found being used in the “—+ condition. As for sentence subject types,
both children and adults used yiwéi ‘falsely think” with 3PS the most frequently, 69%
and 58% of children’s and adults’ utterances were used with 3PS, respectively (see

Table 2.17).
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Table 2. 15 Sentence types of sentences with yiwéi ‘falsely think’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI ADT CHI ADT CHI ADT CHI ADT
Statement 0 2 1 1 9 4 5 4 15 11
(67%) (50%) (100%) (100%) (100%) (100%) (100%) (94%) (92%)
Question 0 1 1 0 0 0 0 0 1 1
(33%) (50%) (6%)  (8%)

Table 2. 16 Negation status types of sentences with yiwéi ‘falsely think’

Groupl (1;2-2;11) Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI ADT CHI  ADT CHI ADT CHI ADT CHI ADT

“++7 0 2 2 1 8 4 5 4 15 11
(67%) (100%) (100%)  (89%) (100%) (100%) (100%)  (94%) (92%)

“_» 1 0 0 1 0 0 0 1 1
(33%) (11%) (6%)  (8%)

Table 2. 17 Sentence subject types of sentences with yiwéi ‘falsely think’

Groupl (1;2-2;11)  Group2 (3;0-3;11) Group3 (4;0-4;11) Group4 (5;0-6;0) Total

CHI  ADT CHI ADT CHI ADT CHI ADT CHI ADT

1PS 0 0 1 0 2 2 1 1 4 3
(50%) (22%) (50%) (20%) (25%) (25%) (25%)

2PS 0 2 1 0 0 0 0 0 1 2
(67%) (50%) (6%)  (17%)

3PS 0 1 0 1 7 2 4 3 11 7
(33%) 100% (78%) (50%) (80%) (75%) (69%) (58%)

2.4.2.6 Jiazhudang ‘Pretend’

A total of 16 complete and intelligible utterances with jidazhuang ‘pretend’ were
extracted from the four corpora. Sentences taking complement clauses and sentences
taking verb phrases as their objects took up 44% (7/16) and 56% (9/16), respectively.
All seven sentences with jiazhuang ‘pretend’ taking complements were used in the “+

+” condition. Among the seven sentences, only one with 1PS was produced by the
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target child from the Tong corpus at his 3;4. The other six sentences were produced by

adults, of which two were used with 1PS and the other four were used with 2PS.

2.4.2.7 First emergence of target verbs

To investigate the exact time that children produced sentences with the target verbs,
the first emergences of these verbs in different conditions by the children in the corpora

are examined.

Table 2.18 shows the first emergence of sentences with zAiddo ‘know’ used in different
conditions. The first emergence of zhidao ‘know’ non-factive was detected in the
Tong corpus at 2;1, it was used in the “+ +” condition with 1PS in statement. The first
emergences of zhidao ‘know’_factive in the “—+" and “+ +” conditions were found in
the Chinese-Tardif corpus at 3;0 and 3;5, respectively, both were used with 3PS. The
first emergences of zhidao ‘know’ factive in the “+ +” condition with 1PS and 2PS
were found much later than that with 3PS at 5;0 and 5,6, respectively. Among all three
conditions, the first emergence of sentences with zhidao ‘know’_factive in the “+ —”
condition was found at a late age at 6;0, which was much later than the other two

conditions.

Table 2.19 shows that the first emergence of faxian ‘discover’ occurred in the Chinese-
Tardif corpus at 3;0, being used in the “+ —” condition with 3PS. The first emergences
of faxian ‘discover’ in the “+ +” condition with 3PS and 1PS were found in the

Chinese-Tardif and Tong corpora at 3;1 and 3;4, respectively.

Table 2.20 shows that the first emergence of ju&lé ‘think’ was found in the Tong
corpus at 2;4, being used in the “+ +” and “+ —” conditions with 1PS in question and

statement, respectively. This was much earlier than the first emergence of ju&l&‘think’
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in the “+ +” condition with 2PS in the Tong corpus at 3;3 and 3PS in the Chinese-

Tardif corpus at 4;5.

Table 2. 18 First emergence of sentences with zhidao ‘know’

Conditions Corpus Age
Non-factive

Statement - “—+” - 1PS Tong 2;1
Factive

Statement - “+ +” - 1PS Zhou 5;0
Statement - “+ +” - 2PS Zhou 5;6
Statement - “+ +” - 3PS Chinese-Tardif 3;5
Statement - “+ - - 1PS Zhou 6;0
Statement - “— +” - 3PS Chinese-Tardif 3;0

Table 2. 19 First emergence of sentences with faxian ‘discover’

Conditions Corpus Age
Statement - “+ +” - 1PS Tong 3;4
Statement - “+ +” - 3SP Chinese 3;1
Statement - “+ - - 3PS Chinese 3;0

Table 2. 20 First emergence of sentences with juélé&‘think’

Conditions

Question - “++” - 1PS
Question - “+ +” - 2PS
Statement - “+ +” - 3PS
Statement - “+ - - 1PS

Corpus Age
Tong 2:4
Tong 3;3
Chinese 4;5
Tong 2:4

Table 2.21 shows that the first emergence of yiwéi ‘falsely think’ in the “+ +” condition

with 1PS and 2PS in statement was found in the Tong corpus at 3;3. The first

emergence of yiwéi ‘falsely think’ in the “+ +” condition with 3PS and in the “+ —”
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condition with 1PS was found in the Chinese-Tardif corpus at 4;4 and 4;2,
respectively, which was much later than that of yiwéi ‘falsely think’ in the “+ +” with

1PS and 2PS.

Table 2. 21 First emergence of sentences with yiwéi ‘falsely think’

Conditions Corpus Age
Statement - “+ +” - 1PS Tong 3;3
Statement - “+ +” - 2PS Tong 3;3
Statement - “+ +” - 3PS Chinese 4;4
Statement - “+ - - 1PS Chinese 4;2

No sentences with jidzhuang ‘pretend’ taking complement clauses were found being
produced by children from the Zhou and Chinese-Tardif corpora. There was only one
sentence with jidzhuang ‘pretend’ taking complement clause that was produced by the
child from the Tong corpus at his 3;4. This sentence was used in the “+ +” condition

with 1PS.

2.4.3 Summary

This corpus study made it possible to examine whether children used these target verbs
or not, the first emergences of these verbs, and how they used these verbs in their
spontaneous speech. Some verbs were found being used by children at quite an early
age, for example, zhidao ‘know’ non-factive (at 2;1) and juélé ‘think’ (at 2;4),
whereas some verbs such zhidao ‘know’ in the “+ —" condition emerged at quite a late

age at 6;0 in the corpora.

The results showed that Mandarin-speaking children were able to use zhidao ‘know’

and faxian ‘discover’ as factives at 3;0. However, they used zhiddo ‘know’ more
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frequently as a non-factive verb than as a factive verb before 5;0. It is unexpected that
faxian ‘discover’ was used by both children and adults only in the “+ +” and “+ —”
conditions but not in the “~ +” condition. The first emergence of ju&éin the “+ +”
and “+ - conditions with 1PS was quite early at 2;4 before 3;0, and the use of it the
in the “+ +” condition with 2PS and 3PS emerged at 3;3 and 4;5 after 3;0, respectively.
The results showed that children used jué&lé ‘think’ predominantly in the “+ +”
condition with 1PS. Yiwéi was only used as ‘falsey think’ by both adults and children
in the corpora, and over 90% of sentences with it were used in the “+ +” condition.
The first emergence of yiwéi “falsey think’ in the “+ +” condition with 1PS and 2PS
was at 3;3, with 3PS was at 4;4 and in the “+ —” condition with 1PS was at 4;2. For
Jjidzhuang ‘pretend’, the first and the only emergence of it occurred at 3;4, being used

in the “+ +” condition with 1PS.

Sentences with 3PS conveying factivity emerged earlier than those with 1PS and 2PS.
The first emergence of zhidao ‘know’_factive in the “+ +” and “— +” conditions with
3PS was at 3;5 and 3;0, respectively, which was earlier than those of zhidao
‘know’_factive in the “+ +” with 1PS and 2PS at 5;0 and 5;1, respectively, and in the
“+ - condition with 1PS at 6;0. The first emergence of faxian ‘discover’ in the “+ -
and “+ +” conditions with 3PS at 3;0 and 3;1, respectively, was earlier than that of
faxian ‘discover’ in the “+ +” condition with 1PS at 3;4 as well. Moreover, sentences
conveying verb factivity with 3PS were used the more frequently. Sentences with
zhidao ‘know’_factive with 3PS took up 56%, which was much higher than those with
1PS (36%) and 2PS (8%). Sentences with faxian ‘discover’ with 3PS took up as many
as 94%, while those with 1PS took up only 6%. Sentences with yiwéi ‘falsely think’
3PS took up 69%. The results provided evidence to support that verb factivity is best

expressed in third person case (Kiparsky & Kiparsky, 1971).
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Some verbs or some verbs in some conditions were absent in the corpora. For example,
no sentences with tingshuo ‘hear’ were found in child’s speech, and there were only
two in child-direct-speech. Sentences with faxian ‘discover’, juélé think’ and yiwéi
‘think/falsey think” were found only in the “+ +” and “+ —” conditions, but not in the
“— +” condition. Sentences with jidzhuang ‘pretend’ were found only in the “+ +”
condition. The absence of those verbs being used in certain conditions in the corpora
may be due to several possibilities. The first is that children were able to use these
verbs in these conditions, but discourse contexts might not be appropriate for eliciting
their production of those verbs in those conditions (Schulz, 2003). The second is that
some verbs are usually not used in certain conditions in Mandarin due to their semantic
feature. For instance, yiwéi ‘think/falsely think’ and jidzhuang ‘pretend’ themselves
carry the meaning of negation, thus they are seldom used in the “— +” condition. The
results revealed that even adults did not use the two verbs in the “— +” condition in the
corpora. The third is that children have not acquired those verbs in those conditions

yet (Schulz, 2003).

One limitation of corpus studies is that child’s speech was not sampled all the time,
thus the data in the corpora might not cover certain verbs in certain conditions that
children have acquired. The lack of verbs such as tingshué ‘hear’ and faxian ‘discover’
in the “— +” condition in the corpora did not necessarily indicate that children did not
acquire them, it may be that contexts were not suitable to elicit those verbs. To obtain
a comprehensive knowledge of verb factivity, the comprehension of the six factivity
verbs examined in the corpus study was investigated in an experimental study. One
advantage of experimental studies is that it makes it possible to examine children’s
comprehension of factivity verbs in specific syntactic structures, which may be rarely

produced in spontaneous speech.
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2.5 Experimental study of verb factivity understanding

2.5.1 Method

2.5.1.1 Participants

A total of 208 native Mandarin-speaking children (N = 160) and adults (N = 48)
participated in the experimental study. Table 2.22 shows the distribution of the
participants in different age groups. The 160 children, aged 4;2 to 7;6, were from a
kindergarten and a primary school in Shenzhen, a city in southern China. All children
were reported free of language and cognitive deficits at the time the data collection
was taken place. The children were randomly selected in the kindergarten and in the
primary school. Parent consent forms were obtained before the testing began. Each
child received stickers and a pencil bag as a reward for participation. Among the 48
adults, 43 were from Shenzhen University, two were from Shenzhen Polytechnic, the
other three were my friends who studied and worked in Hong Kong. Approval for this
study has been obtained from the Ethics Committee of the Department of Chinese and
Bilingual Studies of the Hong Kong Polytechnic University. The 208 participants were
divided into five age groups, 4;0 to 7;0 and the adult groups. The information of the

participants is presented in Table 2.22.
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Table 2. 22 Distribution of participants (N = 208)

Group Age Gender Total
Range Mean SD M F

4;0 4:2t04;11 4;7 0;3 15 17 32
5;0 5;0to 5;11 5;6 0;3 27 28 55
6;0 6;0 to 6;11 6;6 0;3 23 19 42
7;0 7,0t0 7;6 7,2 0;1 17 14 31
Adult  19;9 to 35;5 22;5 2;9 22 26 48
Total 104 104 208

2.5.1.2 Truth Value Judgment task

A TV task adapted from Abbeduto and Rosenberg (1985) was employed to assess the
participants’ understanding of verb factivity. The test was conducted in short story
context which did not provide any clues for relevant answers, but only established
referents of test sentences for the purpose of reducing the likelihood that participants
took into consideration of their own experience when making judgments. In the TVJ

task, two hand puppets, one girl named /Nt xidohud and one female teacher were

introduced first. Xidohua and the teacher were placed on the right and left sides of the
participant, respectively. Each trial was accompanied by a picture (see Figure 2.1).
Xidohua told the participant a short story which consisted of two to three sentences
like sentence (21) depicting the picture, and a test sentence like sentence (22), and then
the teacher asked a test question like sentence (23). The participant was told that three
responses & shi‘yes’, ANj& bGshi‘no’ and 7] BENT kénéngba ‘maybe’ were
available to make truth value judgments. Three buttons, on which there were labels of

‘yes’, ‘no’ and ‘maybe’, respectively, were placed in front of the participant for

him/her to make choices.



Figure 2. 1 A picture for a test trial in the TVJ task

Short story

(21). xR’ FF X2 K.
Zhé shi Feéen Fen, zhe shi DaPéng.
This is FénFen, this is DaPéng.
“This is Fén Fén, this is Da Péng.’

Test sentence
(22). Z55% HiE KM A [T S ¢ -
Fen Fen zhidao DaPég chi le liang kud dangdao.
FénFen know DaPéng eat PERF two CL  cake.

‘Fén Fén knows that Da Péng ate two pieces of cake.’

Test question

(23). A KM 7 [T =< - =
Néme DaPég chi le liang kud dangdo ma?
So DaPeng eat PERF two CL cake SFP?

‘So Did Da Péng eat two pieces of cake?’
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Before testing trials, six practice trials were administered for the purpose of

familiarizing participants the test and making sure that they knew that the three

response alternatives were used to make judgments and they were able to use them.
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Among the first six practice trials, two trials could be answered by shi‘yes’, two by
blsh1‘no’ and the other two by kénéngba ‘maybe’. In the first three practice trials,
feedbacks and explanations were given despite whether participants responded
correctly or not. In the last three practice trials, feedbacks and explanations were given
only when participants responded incorrectly. The criterion for participants to pass
practice trials was that they needed to answer correctly with the three responses at least
once. If participants did not reach the criterion in the first six practice trials, they would
receive at most two more trials which could be answered with the response they did
not choose in the first six practice trials. If participants still did not reach the criterion,

the test ends. All participants passed practice trials.

The six verbs investigated in the corpus study were examined in the experimental
study: zhidao ‘know’, faxian ‘discover/be aware’, juél€‘think’, tingshuo ‘hear’, yiwéi
‘think/falsely think’ and jidzhuang ‘pretend’. According to Li (2014) which examined
the commonly used Mandarin factives, non-factives and counter-factives
systematically in various syntactic structures, zhidao ‘know’ is a factive verb, juélé
‘think’ and tingshuo ‘hear’ are non-factives, jidzhuang ‘pretend’ is a counter-factive
verb, faxian ‘discover/be aware’ is a factive verb as well as a non-factive verb, and
yiwéi ‘think/falsely think’ is both a non-factive verb and a counter-factive verb.
However, no empirical data are available to support the categorizations of these verbs.
The results of this experimental study would provide evidence to verify the
categorizations. For faxian ‘discover/be aware’, the present study only employed its
meaning of ‘discover’. The choice of the six verb covers all three types of factivity
verbs according to the categorization of Li (2014): the factives (zhidao ‘know’ and
faxian ‘discover’), the non-factives (ju&lé‘think’, tingshuo ‘hear’ and yiwéi ‘think’)

and the counter-factives (jidzhuang ‘pretend’ and yiwéi ‘falsely think’). In addition,
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the six verbs could be further divided into MSVs (zhidao ‘know’, juélé‘think’ and
yviwei ‘think/falsely think’) and behavioral verbs (faxian ‘discover’, tingshuo ‘hear’
and jiazhuang ‘pretend’). Some factivity verbs such as know carry the features of both
mental status and factivity, some factivity verbs such as pretend do not carry the
feature of mental status but factivity, while some factivity verbs such as think do not
carry the feature of factivity but mental status. It has been found that MSVs such as
know and think relate to FB reasoning (Howard, 2012; Ruffman et al., 2002).
Therefore, when examining the relation between factivity verbs and FB reasoning, the
classification of factivity verbs into MSVs and behavioral verbs makes it possible to
decide whether it is the feature of mental status or factivity of factivity verbs that

contributes to FB reasoning.

Test sentences with complement clauses were constructed with the six verbs being
used as main clause predicates in three conditions: “+ +”, “+ —" and “— +” conditions.
Test sentences with zhiddo ‘know’, faxian ‘discover’, juélé‘think’ and tingshuo ‘hear’
were constructed in all three conditions, and test sentences with yiwéi ‘think/falsely
think’ and jidzhuang ‘pretend’ were constructed only in the “++” and “+ - conditions
because the two verbs carry the meaning of negation themselves. The reasons to
construct sentences in all three conditions was twofold. First, the specific feature of
verb factivity is that it remains constant under negation, thus participants’ correct
responses to sentences in both “+ +” and “— +” conditions make it possible to make
sure whether they understand these verbs in terms of verb factivity or not. Second, the
use of these verbs in the “+ —” condition makes it possible to distinguish participants’
correct responses to factives from overaffirmations and their correct responses to
counter-factives from overnegations. All test sentences were constructed with third

person subjects because it has been proposed that verb factivity is best expressed in
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third person case (Kiparsky & Kiparsky, 1971), and this is supported by the findings
from the current corpus study. Five test sentences were constructed by each verb in
each condition. Therefore, there were 80 test sentences, 40 sentences were with the
MSVs (zhiddao ‘know’, juélé‘think’ and yiwéi ‘think/falsely think’) and 40 were with
the behavioral verbs (faxian ‘discover’, tingshuo ‘hear’ and jidzhuang ‘pretend’).
Practice trials and test trials were audio-recorded by two native Mandarin-speaking

females, one for Xidohua and the other for the teacher.

2.5.1.4 Procedure

Each participant received the test individually. After the participant was seated, two
puppets, Xidohua and a teacher was introduced to him/her, and he/she was told that
Xiaohua would tell him or her stories according to some pictures, and then the teacher
would ask him or her a question. The participant was told that he or she could select
one of the three responses shi‘yes’, bUsh1‘no’ and kénéngba ‘maybe’ by pressing
corresponding labeled buttons to answer the teacher’s question. Pictures and test trials
were played by a notebook computer in front of the participant. During the test, the
experimenter occasionally reminded the participant of the three responses. The order
of the MSV and behavioral verb groups was counterbalanced. The 40 test trials within
each group were pseudo-randomized. Test sentences with the same verb in the same

condition did not occur more than two consecutive trials.

2.5.2 Results

The number of each type of responses to each verb in each condition was analyzed to

examine how participants treated these verbs. As the numbers of participants in the
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five age groups were different, the proportions of the number of responses were
calculated by dividing the number of each type of responses to each verb in each
condition within each age group by the total number of responses to the corresponding
verb in the corresponding condition within the corresponding age group, as shown in
Table 2.23 to 2.28 below. The data of the adult group was used as a reference point for
interpreting the children’s performances. If a verb is factive, correct responses to
sentences with it in the “+ +”, “~ +” and “+ - conditions are “yes”, “no” and “yes”,
respectively. If a verb is counter-factive, correct responses to sentences with it the “+
+” and “+ —” conditions are “no” and “yes”, respectively. If a verb is non-factive,
correct responses to sentences with it in all three conditions are “maybe”. In the
following, performances of the adult group are elaborated to examine how they treated
these verbs first, and then the children’s performances are compared to those of the
adult group to examine their developing knowledge of these verbs. One-way ANOVAs
were conducted to examine whether there were significant differences among the
numbers of the three types of responses to each verb in each condition within each age
group or not, and whether the five age groups performed significantly different in each
verb in each condition or not. One sample t-tests were conducted to examine whether
participants’ performances were above chance or not. In the following sections, the
performance on each verb is presented first, and then the categorization of each verb
in terms of factivity is determined according to adults’ understanding of the
corresponding verb. Based on the categorizations of these verbs, the children’s

performances on all three types of factivity verbs are compared.

2.5.2.1 Zhidao ‘Know’

Table 2.23 shows that the adults’ ““yes”, “no” and “yes” responses to zhiddo ‘know’ in

the “+ +”, “+ = and “— +” conditions took up as high as 100%, 98% and 90%,
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respectively. One-way ANOVAs yielded significant response type differences in the
“+ +” condition, F(2, 141) = 28441.5, p < .01, in the “+ —” condition, F(2, 141) =
5748.14, p < .01, and in the “— +” condition, F(1, 141) = 421.03, p < .01. Post-hoc
(Tukey) analyses revealed that their “yes” responses were significantly more than “no”
(p <.01) and “maybe” (p <.01) responses in the “+ +” condition, their “no” responses
were significantly more than “yes” (p < .01) and “maybe” (p < .01) responses in the
“+ - condition and their “yes” responses Were significantly more than “no” (p <.01)
and “maybe” (p < .01) responses in the “— +” condition. One sample t-tests revealed
that their “yes”, “no” and “yes” responses were significantly above chance in the “+
+” condition, t(47) = 158.84, p < .01, in the “+ —" condition, t(47) = 72.4, p < .01, and
in the “— +” condition, t(47) = 18.29, p < .01, respectively. The adults’ performance
on zhidao ‘know’ suggest that they treated it as a factive verb. As each participant
made one choice for each test trial, therefore, the proportions of each type of responses
to each verb stand for the proportions of the number of participants making the
corresponding responses as well. Therefore, the results indicate that ziidao ‘know’
was treated as a factive verb in the “+ +”, “+ — and “~ +” conditions by 100%, 98%

and 90% of the adults, respectively.

The children’s performances on zhidao ‘know’ were similar to the adults’ in that the
proportions of their “yes”, “no” and “yes” responses in the “+ +”, “+ = and “— +”
conditions were significantly higher than those of the other two responses,
respectively. One-way ANOVA:s yielded significant differences among response types
at each age group in the “+ +” condition (4;0: F(2, 93) = 32.25, p <.01; 5;0: F(2, 162)
= 42.72, p < .01; 6:0: F(2, 123) = 80.67, p < .01; 7;0: F(2, 90) = 141.35, p < .01), in
the “+ - condition (4;0: F(2, 93) = 63.9, p < .01; 5;0: F(2, 162) = 49.3, p < .01, 6;0:

F(2, 123) = 68.17, p < .01; 7;0: F(2, 90) = 97.13, p < .01), and in the “— +” condition
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(4;0: F(2,93) =10.38, p < .01; 5;0: F(2, 162) = 30.15, p <.01; 6;0: F(2, 123) = 28.5,
p <.01; 7;0: F(2, 90) = 86.56, p < .01). Post-hoc (Tukey) analyses revealed that the
children’s “yes” responses in the “+ +” condition were significantly more than “no”
responses (4;0 to 7;0: p <.01) and “maybe” responses (4;0 to 7;0: p <.01), their “no”
responses in the “+ — condition were significantly more than “yes” responses (4;0 to
7;0: p<.01) and “maybe” responses (4;0 to 7;0: p <.01), and their “yes” responses in
the “— +” condition were significantly more than “no” responses (4;0: p = .02; 5;0 to
7;0: p <.01) and “maybe” responses (4;0 to 7;0: p <. 01). In addition, one sample t-
tests revealed that their “yes”, “no” and “yes” responses to zAhidao ‘know’ in the “+ +”,
“+—"and “— +” conditions, respectively, were significantly above chance (“yes” “+
+7: 4;0: t(31) =5.49, p <.01; 5;0: t(54) = 6.27, p < .01; 6;0: t(41) = 8.24, p < .01; 7;0:
t(30) =11.03, p <.01; “no” “+-":4;0: t(31) =7.39, p< .01, 5;0: t(54) = 6.55, p <.01;
6;0: t(41) = 8.02, p <.01; 7;0: t(30) = 9.5, p < .01; “yes” “—+: 4;0: t(31) = 3.46, p
<.01; 5;0: t(54) = 5.48; p < .01; 6;0: t(41) = 5.07, p < .01; 7;0: t(30) = 9.45, p < .01).
The results suggest that the children treated zhidao ‘know’ as a factive verb as well,

and they were able to understand verb factivity conveyed by zhidao ‘know’ at 4;0.

Table 2. 23 Proportions of each type of responses to zhiddo ‘know’ (N = 208)

Groups Zhidao ‘Know’_*+ +” Zhidao *Know’_“+ - Zhiddo ‘Know’_“—+”
Yes No Maybe Yes No Maybe Yes No Maybe
4;0 (N =32) 62% 23% 16% 18% 73% 9% 51% 31% 18%
5;0 (N=155) 59% 23% 18% 16% 61%  23% 55%  29% 16%
6;0 (N=42) 72% 12%  16% 14% 71% 15% 60%  15% 24%
7;0 (N=31) 81% 8% 10% 9% 80% 11% 2% 10% 17%
Adult N=48) 100% 0% 0% 1%  98% 1% 90% 3% 7%

One-way AONVAs were conducted to examine whether there were significant

differences among the five age groups’ responses to each verb in each condition. The

2 <

analyses yielded significant age group differences in participants’ “yes” responses to
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zhidao ‘know’_“++”, F(4, 203) = 19.45, p < .01, “no” responses to zhidao ‘know’_*“+
-7, F(4, 203) = 13.23, p < .01, and “yes” responses to zhidao ‘know’_“—+", F(4, 203)
=14.03, p < .01. Post-hoc (Tukey) analyses revealed that the adults’ “yes”, “no” and
“yes” responses to zhidao ‘know’ in the “+ +”, “+ = and “— +” conditions,
respectively, were significantly more than those of the children (“yes” “+ +: 4;0 to
6;0: p <.01; 7;0: p =.02; “no”_“+—":4;0t0 6;0: p <.01; 7;0: p =.03; “yes”_“—+
4;0 10 6;0: p <.01; 7;0: p=.05). The 7;0’s “yes”, “no” and “yes” responses to zhidao
‘know’ in the “+ +”, “+—"and “— + conditions, respectively, were significantly more
than those of the younger children (“yes” “+ +”: 4;0: p =.02; 5;0: p <.01; “no” “+
—:5;0: p=.02; “yes” “—+": 4;0: p=.03; 5;0: p =.05). The results suggest that the
children’s understanding of zhidao ‘know’ in terms of factivity developed rapid at 7;0,

however, they did not reach an adult-like understanding of it even at 7;0.

2.5.2.2 Faxian ‘Discover’

Table 2.24 shows that 100% and 99% of the adults’ responses to faxian ‘discover’ “+
+” and faxian ‘discover’ “+ —” were ‘yes’ and ‘no’, respectively, whereas their
responses to faxian ‘discover’ “— +” consisted of 39% “yes”, 40% “no”, and 21%
“maybe”. One-way ANOVA vyielded significant response type differences in adults’
responses to faxian ‘discover’ in the “+—" condition, F(2, 141) = 9655.37, p < .01, and
in the “— +” condition, F(2, 141) = 6.02, p < .01. Post-hoc (Tukey) analyses revealed
that the adults’ “no” responses in the “+ —” condition were significantly more than
“yes” responses (p <.01) and “maybe” responses (p < .01), and their “yes” and “no”
responses in the “— +” condition were significantly more than “maybe” responses
(“yes” and “no”: p =.01). The results indicate that faxian ‘discover’ used in the “+ +”
and “+ —” conditions was treated as a factive verb by adults, while in the “— +”

condition, some of them treated it as a factive verb, some of them comprehended it
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based on other aspects rather than verb factivity. More will be discussed about their
performances on faxian ‘discover’ in the “— +” condition in the discussion section in

this chapter later.

Table 2. 24 Proportions of each type of responses to faxian ‘discover’ (N = 208)

Groups Faxian ‘Discover’_“++”  Faxian ‘Discover’_ “+-"  Faxian ‘Discover’_“— +”
Yes No Maybe  Yes No Maybe Yes No Maybe
4;0 (N=32) 51% 33%  16% 19%  69% 12% 41% 49% 10%
5;0 (N =55) 57% 30%  13% 16%  68% 16% 43% 40% 17%
6;0 (N=42) 1% 17%  12% 12%  72% 16% 40% 42% 18%
7;0 (N =31) 81% 10%  10% 3% 88% 10% 50% 40% 10%
Adult (N=48) 100% 0% 0% 0% 99% 1% 39% 40%  21%

For children’s performances, one-way ANOVASs yielded significant differences in
their response types in the “+ +” condition (4;0: F(2, 93) = 13.40, p < .01, 5;0: F(2,
162) = 35.1, p < .01; 6;0: F(2, 123) = 56.86, p < .01; 7;0: F(2, 90) = 142.02, p < .01),
in the “+ - condition (4;0: F(2, 93) = 49.05, p < .01; 5;0: F(2, 162) = 66.23, p < .01;
6;0: F(2, 123) = 61.65, p < .01; 7;0: F(2, 90) = 296.19, p < .01), and in the “— +”
condition (4;0: F(2,93) =16.83, p <.01; 5;0: F(2, 162) = 16.19, p <.01; 6;0: F(2, 123)
=8.1,p<.01; 7;0: F(2,90) = 15.99, p <.01). Post-hoc (Tukey) analyses revealed that
the children’s “yes” responses in the “+ +” condition were significantly more than “no”
responses (4;0: p =.03; 5;0 to 7;0: p <.01) and “maybe” responses (4;0 to 7;0: p <.01),
their “no” responses in the “+ +” condition were significantly more than “maybe”
responses (4;0: p =.03; 5;0: p =.01), their “no” responses in the “+ — condition were
significantly more than “yes” responses (4;0 to 7;0: p <.01) and “maybe” responses
(4,0 to 7;0: p <.01), and their “yes” and “no” responses in the “— +” condition were
significantly more than “maybe” responses (“yes”: 4,0 to 7;0: p <.01; “no”: 4,0 to 7;0:
p < .01). One sample t-tests revealed that the proportions of the children’s “yes” and

“no” responses to faxian ‘discover’ in the “+ +” and “+ —” conditions, respectively,
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were significantly above chance (“yes” “+ +”: 4;0: t(31) = 3.15, p <.01; 5;0: t(54) =
5.2,p<.01; 6;0: t(41) = 7.04, p<.01; 7;0: t(30) = 11, p < .01; “no”_“+-—": 4;0: t(31)
= 6.5, p<.01; 5;0: t(54) = 7.64, p < .01; 6;0: t(41) = 7.06, p < .01; 7;0: t(30) = 15.84,
p < .01), the proportion of the 4;0’s “no” responses in the “— +” condition was
significantly above chance, t(31) = 2.62, p = .01, and the proportions of the 5;0’s and
the 7;0’s “yes” responses in the “— +” condition were significantly above chance (5;0:
t(54) = 2.66, p = .01; 7;0: t(30) = 2.78, p = .01). The results suggest that around 50%
to 70% of the children were able to understand faxian ‘discover’ used in the “+ +” and
“+ - conditions as a factive verb at 4;0, however, for faxian ‘discover’ in the “— +”
condition, like adults, some of children treated it as a factive verb and some of them

comprehended based on other aspects rather than verb factivity.

One-way ANOVAs vyielded significant differences among the age groups in
participants’ “yes” responses to faxian ‘discover’ in the “+ +” condition, F(4, 203) =
41.76, p < .01, and in their “no” responses in the “+ —" condition, F(4, 203) = 10.55, p
<.01. Post-hoc (Tukey) analyses revealed that the adults’ “yes” and “no” responses in
the “+ +” and “+ —” conditions, respectively, were significantly more than the
children’s (“yes” “+ +”: 4;0 to 6;0: p < .01; 7;0: p =.03; “no” _“+ —": 4;0 t0 6;0: p
<.01), the 7;0’s “yes” responses in the “+ +” condition were significantly more than
the 4;0’s (p < .01) and the 5;0’s (p < .01), the 6;0’s “yes” responses in the “+ +”
condition were significantly more than the 4;0’s (p =.02), and the 7;0’s “no” responses
in the “+ —” condition were significantly more than the 5;0’s (p = .02). The results
suggest that the 6;0 and 7;0 experienced rapid development in the course of the
acquisition of faxian ‘discover’ in the “+ +” and “+ - conditions, however, they did

not reach an adult-like understanding of it in these two conditions even at 7;0.
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2.5.2.3 Juélé‘think’

Table 2.25 demonstrates that the adults’ responses to juélé ‘think’ in the three
conditions were predominantly “maybe”. One-way ANOVAs yielded significantly
differences in adults’ response types in the “+ +” condition, F(2, 141) = 370.89, p
< .01, in the “+ =" condition, F(2, 141) = 368.19, p < .01, and in the “— +” condition,
F(2, 141) = 327.28, p < .01. Post-hoc (Tukey) analyses revealed that their “maybe”
responses in all three conditions were significantly more than “yes” and “no”
responses, with all p values less than .01. The results indicate that the adults treated

juélé‘think’ as a non-factive verb.

Table 2. 25 Proportions of each type of responses to ju&lé&‘think’ (N = 208)

Groups Juédé ‘Think> “++”  Juédé ‘Think’> “+ -7 Juédé ‘Think’_“—+”
Yes No Maybe Yes No Maybe Yes No Maybe
4;0 (N=32) 40% 33% 27% 25% 53%  22% 39% 38% 23%
5;0 (N=155) 35% 33% 32% 35% 36%  30% 39% 37% 24%
6;0 (N=42) 26% 25% 50% 29% 24%  48% 36% 17% 47%
7;0 (N=31) 22% 16% 62% 16% 26%  57% 25% 21% 54%
Adult (N=48) 6% 1%  93% 3% 6% 91% 5% 5%  89%

With regard to children’s performances on juélé think’, Table 2.25 shows that the
distributions of response types were quite different across the four age groups of
children. For the 4;0, one-way ANOVAs vyielded significant differences in their
response types only in the “+ —” condition, F(2, 93) = 11.85, p < .01, their “no”
responses in the “+—"condition were significantly more than “yes” responses (p <.01)
and “maybe” responses (p < .01), and were significantly above chance, t(31) = 3.79, p
<.01. For the 5;0, one-way ANOVA:s yielded significant differences in their response
types in the “—+” condition, F(2, 162) = 4.46, p = .01, that their “yes” responses in the

“~ +” condition were significantly more than “maybe” responses (p = .02), but were
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not significantly above chance, t(54) = 1.45, p = .15. By 6,0, one-way ANOVAs
yielded significant differences in their response types in the three conditions (“+ +:
F(2, 123) = 7.55, p < .01; “+ - F(2, 123) = 6.6, p < .01; “~ +”: F(2, 123) = 9.13, p
<.01). Post-hoc (Tukey) analyses revealed that the 6;0’s “maybe” responses in “+ +”
and “+ - conditions were significantly more than “yes” responses (“ ++7: p <.01; “+
=1 p=.02) and “no” responses (“++”and “+-": p <.01), the 6;0’s “yes” and “maybe”
responses in the “— +” condition were significantly more than “no” responses (“yes”:
p = .02; “maybe”: p < .01). One sample t-tests revealed that the 6;0’s “maybe”
responses in all three conditions were significantly above chance (“+ +”: t(41) = 2.89,
p=.01; “+-":t(41) = 2.69, p = .01; “—+": t(41) = 2.4, p =.02). By 7,0, the children
began to perform like adults. One-way ANOVAs yielded significant differences in
their response types in all three conditions (“+ +”: F(2, 90) = 17.48, p < .01; “+ -
F(2,90) =15.7, p <.01; “—+”: F(2, 90) = 13.82, p <.01). Post-hoc (Tukey) analyses
revealed that the 7;0’s “maybe” responses in all three conditions were significantly
more than “yes” and “no” responses, with all p values less than .01. One sample t-tests
revealed that their “maybe” responses in all three conditions were significantly above
chance (“+ +7: t(30) = 3.99, p < .01; “+—": t(30) = 3.5, p <.01; “—+”: t(30) = 3.58, p
= .01). The results indicated that the 4;0 and 5;0 did not understand non-factivity
conveyed by juélé‘think’. The 4;0’s responses suggest that they might have a “no”
bias or employed a complement-only strategy to understand juélé‘think’ in the “+ -

condition. By 6,0, they began to understand juélé&‘think’ as a non-factive verb.

One-way ANOVAs vyielded significant age differences in participants’ “maybe”
responses in the “+ +” condition, F(4, 203) = 29.91, p < .01, in the “+ - condition,
F(4, 203) = 33.88, p < .01 and in the “—+” condition, F(4, 203) = 38.61, p < .01. Post-

hoc (Tukey) analyses revealed that the adults’ “maybe” responses in all three



88

conditions were significantly more than the 4;0’s to 7;0’s, with all p values less
than .01, the 7;0’s “maybe” responses in all three conditions were significantly more
than the 4;0’s and the 5;0’s, with all p values less than .01, the 6;0’s “maybe” responses
in the “+ +” and “+ —” conditions were significantly more than the 4;0’s (“+ +”: p
=.03; “+—": p = .01), and the 6;0’s “maybe” responses in the “— +” condition were
significantly more than the 4;0’s (p =.01) and the 5;0’s (p < .01). The results suggest
that the children experienced rapid development in the course of the acquisition of
juélé‘think’ at 6;0; however, they did not reach an adult-like understanding of its non-

factivity even at 7;0.

2.5.2.4 Tingshuo ‘Hear’

Table 2.26 shows that the adults’ “maybe” responses to tingshuo ‘hear’ took up 89%,
87%, and 84% in the “+ +”, “+ —”, and “— +” conditions, respectively. One-way
ANOVAs vyielded significant differences in adults’ response types in the “+ +”
condition, F(2, 141) = 270.95, p < .01, in the “+ —” condition, F(2, 141) = 228.4, p
<.01, and in the “—+” condition, F(2, 141) = 148.7, p < .01. Post-hoc (Tukey) analyses
revealed that the adults’ “maybe” responses in all three conditions were significantly
more than “yes” and “no” responses, with all p values less than .01, their “yes”
responses in the “+ +” condition were significantly more than “no” responses (p =.03),
their “no” responses in the “+ —” condition were significantly more than “yes”
responses (p = .01). One sample t-tests revealed that adults’ “maybe” responses were
significantly above chance in all three conditions (“+ +: t(47) = 15.4, p < .01; “+ -
t(47) = 14.09, p < .01; “— +”: t(47) = 11.76, p < .01). Apart from “maybe” responses,
the other responses in the “+ +”, “+ - and “~ +” conditions were “yes”, “no” and
“yes” respectively, the pattern of which was the same with that of a factive verb.

Therefore, the adults’ performance on tingshuo ‘hear’ indicate that over 80% of them



89

treated it as a non-factive verb, while around 10% of them were likely to treat it as a

factive verb.

Table 2. 26 Proportions of each type of responses to fingshuo ‘hear’ (N = 208)

Groups Tingshui ‘Hear’ “++”  Tingshuo ‘Hear’ “+ " Tingshuo ‘Hear’ “—+”
Yes No Maybe Yes No Maybe Yes No Maybe
40 (N=32) 56% 24% 21% 36%  54%  11% 39%  48% 13%
5;0 (N =55) 45%  29% 26% 28%  52%  20% 39%  36% 24%
6;0 (N=42) 50% 16% 33% 25% 48% 27% 44%  26% 30%
7;0(N=31) 55% 12% 32% 9% 65%  26% 40%  34% 26%
Adult (N=48) 11% 0% 89% 0% 13%  87% 12% 4% 84%

The children performed on fingshuo ‘hear’ differently from the adults. One-way
ANOVA s vyielded significant differences in children’s response types in the “+ +”
condition (4;0: F(2, 93) = 14.74, p < .01; 5;0: F(2, 162) = 6.38, p < .01, 6;0: F(2, 123)
=11.29, p<.01; 7;0: F(2,90) = 11.57, p < .01), in the “+ - condition (4;0: F(2, 93)
=17.42,p<.01; 5;0: F(2, 162) =19.8, p <.01; 6;0: F(2, 123) =6.13, p<.01; 7;0: F(2,
90) = 25.62, p < .01), and in the “— +” condition (4;0: F(2, 93) = 13.97, p < .01; 5;0:
F(2, 162) =4.94, p = .01; 6;0: F(2, 123) = 3.76, p = .03). Post-hoc (Tukey) analyses
revealed that the children’s “yes” responses in the “+ +” condition were significantly
more than “no” responses (4;0, 6;0 and 7;0: p < .01; 5;0: p = .01) and “maybe”
responses (4;0 and 5;0: p <.01; 6;0: p =.05; 7;0: p =.03), their “no” responses in the
“+ — condition were significantly more than “yes” responses (4;0: p = .04; 5;0 and
7;0: p <.01; 6;0: p =.01) and “maybe” responses (4;0, 5;0 and 7;0: p <.01; 6;0: p
=.01), their “yes” responses in the “—+” condition were significantly more than “no”
responses (6;0: p = .03) and “maybe” responses (4;0: p < .01; 5;0: p =.01), and the
4;0’s “yes” and “no” responses in the “+ — and “~ +” conditions, respectively, were

significantly more than “maybe” responses (“yes” “+ —” and “no” “— +”: p < .01).
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One sample t-tests revealed that the 4;0’s to 7;0’s “yes” and “no” responses in the “+
+” and “+ —” conditions, respectively, were significantly above chance (“yes” “+ +”:
4;0:1(31) =3.93, p<.01; 5;0: t(54) = 2.62, p = .01, 6;0: t(41) = 2.93, p = .01; 7;0: t(30)
=2.92,p=.01; “no”_“+-":4;0:1(31) =3.29, p<.01; 5;0: t(54) = 4.42, p < .01, 6;0:
t(41) = 2.54, p =.02; 7;0: t(30) = 4.62, p < .01), and the 4;0’s “no” responses in the “—
+” condition were significantly above chance, t(31) = 2.67, p = .01. The results suggest

that Mandarin-speaking children aged 4;0 to 7;0 were likely to treat tingshué ‘hear’ as

a factive verb.

One-way ANOVA:s yielded significant differences among age groups in participants’
“maybe” responses in the “+ +” condition, F(4, 203) = 39.71, p < .01, in the “+ -~
condition, F(4, 203) = 52.85, p < .01, and in the “—+” condition, F(2, 203) =43.97, p
< .01. Post-hoc (Tukey) analyses revealed that the adults’ “maybe” responses in all
three conditions were significantly more than the children’s, with all p values less
than .01. The results suggest that the children, even by 7;0 did not understand tingshuo

‘hear’ as a non-factive verb.

2.5.2.5 Yiwéi ‘Think/Falsely think’

Table 2.27 demonstrates that the highest proportions of the adults’ responses to yiwéi
‘think/falsely think”’ in the “+ +” and “+ — conditions were “maybe” and “yes”, taking
up 64% and 53%, respectively. One-way ANOVAs yielded significant differences in
their response types in the “+ +” condition, F(2, 141) = 35.91, p < .01, and in the “+
—” condition, F(2, 141) = 22.46, p < .01. Post-hoc (Tukey) analyses revealed that
adults’ “no” responses in the “+ +” condition were significantly more than “yes”
responses (p <.01), their “maybe” responses in the “+ +” condition were significantly

more than “yes” responses (p <.01) and “no” responses (p < .01), and their “yes” and
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“maybe” responses in the “+ - condition were significantly more than “no” responses
(“yes” and “maybe”: p < .01). One sample t-tests revealed that the adults’ “maybe”
and “yes” responses in the “++” and “+ —" conditions were significantly above chance
(“maybe” “++7: t(47) = 5.16, p < .01; “yes” “+—": t(47) = 3.21, p < .01). The results
suggest that some of adults treated yiwéi ‘think/falsely think’ as a non-factive verb,
while some of them treated it as a counter-factive verb. They tended to treat it as a
non-factive verb in the “+ +” condition, while as a counter-factive verb in the “+ -

condition.

Table 2. 27 Proportions of each type of responses to yiwéi ‘think/falsely think’
(N =208)

Groups Yiwéi ‘Think/Falsely think’ “++”  Yiwéi ‘Think/Falsely think® “+ —”
Yes No Maybe Yes No Maybe
4,0 (N=32) 36% 43% 22% 39% 44% 18%
5;0 (N=55) 31% 41% 28% 43% 31% 26%
6;0 (N=42) 20% 32% 48% 40% 21% 38%
7;0 (N=31) 19% 24% 57% 40% 19% 41%
Adult (N =48) 5% 31% 64% 53% 6% 41%

The most frequent responses of the 4,0 were “no” in both conditions. One-way
ANOVA: s yielded significant differences in their response types in the “+ +” condition,
F(2,93) = 3.7, p = .03, and in the “+ - condition, F(2, 93) = 8.69, p < .01. Post-hoc
(Tukey) analyses revealed that their “no” responses in the “+ +” condition were

(3

significantly more than “maybe” responses (p = .02), and their “yes” and “no”
responses in the “+ —” condition were significantly more than “maybe” responses
(“yes”: p=.01; “no”: p <.01). One sample t-tests revealed that the 4;0’s “no” responses

in the “+ = condition were significantly above chance, t(31) = 2.2, p =.04. The results

suggest that the 4;0 did not understand the non-factivity or counter-factivity conveyed
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by yiwéi ‘think/falsely think’, their performances indicate that they responded with a

“no” bias to yiwei ‘think/falsely think’.

For 5;0, one-way ANOVA vyielded significant differences in their response types in
the “+ — condition, F(2, 162) = 4.47, p = .01. Their “yes” responses in the “+ —”
condition were significantly more than “maybe” responses (p = .01), and were
significantly above chance, t(54) = 2.22, p = .03. The results suggest that some of the

5;0 treated yiwéi ‘think/falsely think’ as a counter-factive verb in the “+ —" condition.

Unlike the 4;0 and 5;0, the highest proportions of the 6;0’s and 7;0’s responses to yiwéi
‘think/falsely think’ in the “+ +” and “+ —” conditions were “maybe” and “yes”
responses, respectively, which were the same with those of adults. One-way ANOVAs
yielded significant differences in the 6;0’s and 7;0’s response types in the “+ +”
condition, (6;0: F(2, 123) =8.73, p <.01; 7;0: F(2,90) = 15.71, p < .01) and the in “+
— condition (6;0: F(2, 123) = 4.08, p = .02; 7;0: F(2, 90) = 5.22, p = .01). Post-hoc
(Tukey) analyses revealed that their “maybe” responses in the “+ + condition were
significantly more than “yes” responses (6;0 and 7;0: p <.01) and “no” responses (6;0:
p = .05; 7;0: p < .01), and their “yes” responses in the ‘“+ —” condition were
significantly more than “no” responses (6;0: p =.03; 7;0: p =.02), the 6;0’s “maybe”
responses were marginally significantly more than “no” responses (p = .06), and the
7,0’s “maybe” responses in the “+ —” condition were significantly more than “no”
responses (p = .02). One sample t-tests revealed that the 6;0’s and 7;0’s “maybe”
responses in the “+ +” condition were significantly above chance (6;0: t(41) = 2.78, p
=.01; 7;0: t1(30) = 3.92, p < .01). The results indicate that the 6;0 and 7;0 tended to
treat yiwéi ‘think/falsely think’ as a non-factive verb in the “+ +” condition and as a
counter-factive verb in the “+ - condition, suggesting that they began to be aware of

both the counter-factivity and non-factivity conveyed by yiwéi ‘think/falsely think’.
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Among the five age groups, one-way ANOVAs revealed significant differences in age
groups in participants’ “maybe” responses in the “+ +” condition, F(4, 203) = 11.86,
p <.01, and in the “+—" condition, F(4, 203) = 3.5, p = .01. Post-hoc (Tukey) analyses
revealed that the 6;0’s, 7;0’s and adults’ “maybe” responses in the “+ +” condition
were significantly more than the 4;0’s (6;0: p = .01; 7;0 and adults: p < .01) and 5;0’s
(6;0: p =.03; 7;0 and adults: p < .01), and the adults’ “maybe” responses in the “+ -
condition were significantly more than the 4;0’s (p = .02). The results suggest that the
6;0 and 7;0 experienced rapid development in understanding yiwéi ‘think/falsely think’
in the “+ +” as a non-factive verb, and their understanding of it approaches to an adult-

like level.

2.5.2.6 Jidzhudng ‘Pretend’

Table 2.28 shows the proportions of the adults’ “no” and “yes” responses to jidzhuang
‘pretend’ in the “+ +” and “+ —” conditions took up as high as 94% and 97%,
respectively. One-way ANOVAs vyielded significant differences in their response
types in the “+ +” condition, F(2, 141) = 766.78, p < .01, and in “+ —” condition, F(2,
141) = 988.18, p < .01. Post-hoc (Tukey) analyses revealed that the adults’ “no” and
“yes” responses in the “+ +” and “+ - conditions, respectively, were significantly
more than the other two responses, with all p values less than .01. One sample t-tests
revealed that their “no” and “yes” responses in the “+ +” and “+ —” conditions,
respectively, were significantly above chance (“no” “+ +”: t(47) = 26.03, p < .01;
“yes” “+ = t(47) = 29.67, p < .01). The results indicate that the adults treated

Jjidzhuang ‘pretend’ as a counter-factive verb.
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Table 2. 28 Proportions of each type of responses to jidzhudang ‘pretend’ (N =
208)

Groups Jidzhuang ‘Pretend’ “++”  Jidchuang ‘Pretend’ “+ -7
Yes No Maybe Yes No Maybe
4;0 (N=32) 18% 69% 13% 54% 39% 8%
5;0 (N=55) 12% 70% 17% 71% 17% 13%
6;0 (N=42) 15% 75% 10% 74% 14% 12%
7;0 (N=31) 6% 85% 10% 83% 8% 8%
Adult (N=48) 0% 94% 6% 97% 0% 3%

For children’s performance on jidzhuang ‘pretend’, one-way ANOVAs vyielded
significant differences in their response types in the “+ +” condition at 4;0, F(2, 93) =
46.79, p < .01, at 5;0, F(2, 162) = 87.52, p < .01, at 6:0, F(2, 123) = 84.47, p < .01, and
at 7;0, F(2, 90) = 160.5, p < .01, and in the “+ - condition at 4;0, F(2, 93) = 20.69, p
<.01, at 5;0: F(2, 162) = 96.78, p < .01, at 6;0, F(2, 123) = 73.55, p < .01, and at 7;0,
F(2, 90) = 142.64, p < .01. Post-hoc (Tukey) analyses revealed that the 4;0’s to 7;0’s
“no” responses in the “+ +” condition were significantly more than “yes” and “maybe”
responses, the 4;0’s “yes” and “no” responses in the “+—" condition were significantly
more than “maybe” responses, and the 5;0’s to 7;0’s “yes” responses in the “+ —”
condition were significantly more than “no” and “maybe” responses, with all p values
less than .01. One sample t-tests revealed that the children’s “no” and “yes” responses
in the “+ +” and “+ - conditions respectively were significantly above chance
(“no”_“++”: 4;0: t(31) = 6.34, p < .01; 5:0: t(54) = 8.89, p < .01; 6;0: t(41) = 8.53, p
< .01; 7:0: t(30) = 12.11, p < .01; “yes” “+ —”: 4;0: t(31) = 3.36, p < .01; 5;0: t(54) =
9.58,p<.01;6;0:t(41) =8.51, p<.01; 7;0: t(30) = 11.43, p <.01). The results indicate

that the children were able to treat jidzhuang ‘pretend’ as a counter-factive verb at 4;0.
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One-way ANOVA:s yielded significant differences in age groups in participants’ “no”
responses to jidzhuang ‘pretend in the “+ +” condition, F(4, 203) = 6.36, p < .01, and
“yes” responses in the “+ —" condition, F(4, 203) = 13.92, p < .01. Post-hoc (Tukey)
analyses revealed that adults’ “no” responses in the “+ +” condition were significantly
more than children’s (4;0 and 5;0: p < .01; 6;0: p =.01), the adults’ “yes” responses in
the “+ —” condition were significantly more than the children’s (4;0 to 6;0: p < .01),
the 6;0’s and 7;0’s “yes” responses in the “+—" condition were significantly more than
the 4;0’s (6;0: p =.02; 7;0: p <.01). The results suggest the children experienced rapid
development in the course of the acquisition of jidzhuang ‘pretend’ at 6;0 and 7;0, and
their understanding of it as a counter-factive verb approached to an adult-like level at

7:0.

2.5.2.7 Performances on three types of factivity verbs

The adults’ performances on the six factivity verbs indicated that they treated zAidao
‘know’ in all three conditions as a factive verb, ju&é‘think’ and tingshuo ‘hear’ in all
three conditions as non-factives, jidzhuang ‘pretend’ in the “+ +” and “+ - conditions
as a counter-factive verb. For faxian ‘discover’, the adults treated it as a factive verb
in the “+ +” and “+ - conditions, while in the “— +” condition, some of them tended
to treat it as a factive verb, some of them might treat it based on other aspects rather
than factivity. For yiwéi ‘think/falsely think’, some of adults tended to treat it as a non-
factive verb, particularly in the “+ +” condition, while some of them tended to treat it
as a counter-factive verb in the “+ — condition. The results showed that not all adults
treated faxian ‘discover’, tingshuo ‘hear’ and yiwéi ‘think/falsely think” as any one of
the three types of factivity verbs as neatly as zhidao ‘know’, ju&lé ‘think’ and
Jjidzhuang ‘pretend’, therefore, in this section, the zhidao ‘know’, juélé ‘think’ and

Jjiazhuang ‘pretend’ are employed to examine the participants’ performances on the
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verb factivity. As the maximum score for zhidao ‘know’ and juélé‘think’ is 15, and
for jiazhuang ‘pretend’ is 10, the proportion of the score of each verb of each
participant was generated by dividing the raw score by 15 for zhidao ‘know’ and ju&lé
‘think’, and by 10 for jidzhuang ‘pretend’. The proportions of the scores of the three

verbs were used in subsequent analyses in this section.

A two-way mixed ANOVA (5 age groups x 3 verbs) was conducted to examine the
participants’ performances on verb factivity and the interaction of age groups and
factivity. The results showed that there were a significant age group x verbs interaction
F(7.15, 362.96) = 5.38, p < .01, indicating that the participants’ perforamnces on verb
factivity significantly differed in factivity types and age. Follow-up ANOVAs revealed
that there were significantly differences among the three types of factivity verbs in the
four child age groups (4;0: F(2, 93) = 26.58, p < .01; 5;0: F(2, 162) = 37.55, p < .01,
6;0: F(2,123) =10.30, p<.01; 7;0: F(2, 90) = 8.55, p < .01), and there were significant
differences among the five age groups within each factivity verb (zhidao ‘know’: F(4,
203) = 27.07, p < .01; ju&lé‘think’: F(4, 203) = 39.86, p < .01; jidzhuang ‘pretend’:
F(4, 203) = 13.30, p < .01). Post-hoc (Tukey) analyses showed that the children
performed signficanly better on the factive zhiddo ‘know’ than the non-factive juélé
‘think’, with all p values less than .01, and the 5;0 performed significantly better on
the counter-factive jidzhuang ‘pretend’ than on the non-factive ju&lé ‘think’. The
adults performed significantly on the three factivity verbs than the children (zhidao
‘know’ and juélé‘think’: 4;0 to 7,0, p < .01, jidzhuang ‘pretend’: 4;0 to 6;0, p <.01).
For the factive zhidao ‘know’, the 7;0 significantly outperformed the 4;0 (p =.01) and
50 (p < .01). For the non-factive ju&lé ‘think’, the 7;0 and 6;0 significantly

outperformed the 4;0 (6;0 and 7;0: p <.01) and 5;0 (6;0: p =.01; 7;0: p <.01). For the
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counter-factive jidzhuang ‘pretend’, the 7;0 significantly outperformed the 4;0 (p

< .01).

The results indicate that the factive zhidao ‘know’ and counter-factive jidazhuang
‘pretend’ were easier than the non-factive ju&lé ‘think’ for Mandarin-speaking
children to understand, and the children at 6;0 and 7;0 experienced rapid developing
in understanding verb factivity, however, their understanding of the factive zhidao

‘know’ and non-factive juélé‘think’ did not reach an adult-like level at 7;0.

2.5.3 Summary

According to Li (2014), zhidao ‘know’ is a factive, jué&lé‘think’ and fingshuo ‘hear’
are non-factives, jiazhuang ‘pretend’ is a counter-factive, faxian ‘discover/be aware’
is a factive verb in its ‘discover’ meaning and a non-factive in its ‘be aware’ meaning,
and yiwéi ‘think/falsely think’ is both a non-factive verb and a counter-factive verb.
The adults’ performances in the experimental study showed that they treated zhidao
‘know’ and faxian ‘discover/be aware’ in the “+ +” and “+ —” conditions as factives,
juélé‘think’ as a non-factive, jiazhuang ‘pretend’ as a counter-factive, around 80% of
them treated ringshuo ‘hear’ as a non-factive, while around 10% of them treated it as
a factive, and they treated yiwéi ‘think/falsely think’ as both a non-factive and a
counter-factive. Therefore, the results in the experimental study provided empirical

evidence to support Li’s (2014) classifications of the target verbs.

With regard to the children’s performances on the factivity verbs, the results suggest
that the 4,0 were able to understand zkidao ‘know’ in all three conditions and faxian
‘discover’ in the “+ +” and “+ —” conditions as factives, and jidzhuang ‘pretend’ as a

counter-factive verb. The 6;0 began to understand jué&lé‘think’ as a non-factive verb.
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For yiwéi ‘think/falsely think’, some of the 4;0 had a slight “no” bias to it, the 5;0
began to understand it in the “+ — condition as a counter-factive verb, and the 6;0
began to be aware the non-factivity and counter-factivity conveyed by it. The children
experienced rapid development in the course of the acquisition of zAiidao ‘know’ in all
three conditions at 7;0 and of ju&lé‘think’ in all three conditions, faxian ‘discover’
and jidzhuang ‘pretend’ in the “+ +” and “+ - conditions at 6;0, however, they did
not reach an adult-like understanding of zhiddo ‘know’, juélé ‘think’ and faxian
‘discover’ at 7;0. The 7;0’s understanding of jidzhuang ‘pretend’ in the “+ +” and “+
—” conditions and yiwéi ‘think/falsely think’ in the “+ + condition approached to an
adult-like level. For tingshuo ‘hear’, the children did not understand the non-factivity
conveyed by it even at 7;0. The findings of this experimental study are in line with
those from a few previous studies in that the 4;0 were able to understand factivity
conveyed by some verbs (Abbeduto & Rosenberg, 1985; Aravind & Hackl, 2017;
Cheung et al., 2009; Macnamara et al., 1976; Schulz, 2003; Yi et al., 2013), and are
consistent with some studies in that the development of factivity is not complete even
by primary school children (Falmagne et al., 1994; Harris, 1975; Scoville & Gordon,
1980). Therefore, the results suggest that child’s understanding of factivity starts at
preschool at around 4;0 and continues to develop after 7;0 (Falmagne et al., 1994;
Harris, 1975; Lé&yer, 2007), and support that the acquisition of factivity proceeds on a

verb-by-verb basis (Falmagne et al., 1994; Scoville & Gordon, 1980).

2.6 Discussion and conclusion

The corpus and experimental studies provided a comprehensive understanding of
Mandarin-speaking children’s knowledge of verb factivity. The corpus study provided

information about children’s use of target verbs in their natural spontaneous speech,



99

and the experimental study provided information about children’s comprehension of
these verbs in different conditions. There are several intriguing findings with regard to
the children’s use and understanding of these verbs in the corpus and experimental
studies, respectively. For instance, the children were able to produce jué&lé‘think’ at
quite an early age, whereas they were not able to understand it from the perspective of
factivity until at quite a late age. For yiwéi ‘think/falsely think’, both children and
adults used it as a counter-factive in the corpora, while they comprehended it as a
counter-factive as well as a non-factive in the experimental study. These intriguing

findings are discussed in this section.

The results from the corpus study showed that the children were able to use juélé
‘think” at quite an early age at 2;4 in the corpora, whereas they did not perform above
chance in understanding the non-factivity conveyed by it until they were at 6;0 in the
experimental study. Test sentences with ju&lé‘think’ in the experimental study were
constructed with 3PS as sentence subjects, conveying speakers’ uncertainty about the
truth value of complement clauses. A comprehensive understanding of the non-
factivity conveyed by juélé ‘think’ requires one to equip with several aspects of
knowledge such as (1) the syntactic structure of sentential complement, (2) some verbs
have the feature of presupposing the truth value of complement clauses, while some
do not have, (3) the possibility of events’ occurrence and some verbs denotes such
possibility, (4) juélé‘think’ is a verb that does not have such presupposition but only
denotes possibilities of events’ occurrence, and (5) speakers’ belief about the
possibility of events’ occurrence according to juélé‘think’ they selected. The lack of
any one aspects of the above knowledge may lead the failure in understanding the non-
factivity conveyed by jué&lé ‘think’. Therefore, the process of obtaining a correct

indeterminate response to the non-factive ju&lé ‘think’ is complex and requires an
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abstraction on a metalinguistic level (Schulz, 2003). The children’s use of ju€l€&‘think’
in the corpora was mainly restricted in the the “+ +” condition with 1PS as sentence
subjects. The first emergence of it in the “+ +” condition with 3PS was at 4,5, which
Is two years later than the first emergence of it in the “+ +” condition with 1PS at 2;4.
It is likely that children’s early use of ju&lé&‘think” with 1PS functioned as a discourse
marker rather than conveying non-factivity. The children might memorize sentences
with juélé ‘think’ with 1PS as sentence subjects being followed with complement
clauses as a whole at an early age and use it without understanding the mental concepts
it refers to, therefore it explains why Mandarin-speaking children were able to use

juélé‘think’ before they were able to comprehend its non-factivity.

Another intriguing finding in this chapter is about yiwéi ‘think/falsely think’. Both
adults and children always used yiwéi as a counter-factive in its meaning ‘falsely think’
in the corpora, whereas they comprehended it as a counter-factive verb as well as a
non-factive verb in the experimental study. The discrepancy may be explained by
different contexts in which sentences with yiwéi were produced in the corpora and
were used in the experimental study. In the corpora, sentences with yiwéi were
produced in the context that speakers found that something happened out of their

expectation, which was emphasized by the use of adverbs such as A K  benldi
‘original/at first’, F 3¢ qBhTin fact’ and Ji>K yu&nl& ‘turn out to be’, or sentence
final particle such as We ne, like the sentences (24.1) and (24.2), whereas test sentences

with yiwéi in the experimental study were presented in a context where there was no
such use of adverbs or sentence final particles to form obvious contrasts between the
events of complement clauses and speakers’ beliefs or the reality. Although the results
in the experimental study showed that the participants treated yiwéi as both a non-

factive verb and a counter-factive verb, their understandings of yiwei differ in the “+
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+” and “+ = conditions. It was more likely for them to treat yiwéi as a non-factive
verb in the “+ +” condition, while as a counter-factive verb in the “+ —" condition. As
yiwéi itself has a sense of negation when it is used as ‘falsely think’, it is possible that
the use of negation expresses a sense of contrast as well apart from adverbs and
sentence final particles. Therefore, the use of yiwéi in negation may form a strong
contrast and thus makes its ‘falsely think’ meaning salient. The findings of yiwéi
‘think/falsey think’ in this chapter suggest that the participants were sensitive to
discourse contexts, and the use of adverbs, sentence final particles, and negation

markers when producing and understanding factivity verbs.

Not all target verbs were detected in the corpora. For instance, adults and children
seldom used or did not use jidzhuang ‘pretend’, tingshué ‘hear’ and faxian ‘discover’
in the “— +” condition in the corpora. As noted earlier in this chapter, there are three
possibilities about the infrequent use or absence of these verbs in the corpora. The first
is that participants’ have acquired these verbs, while the data in the corpora may not
cover them, as participants’ speech was not sampled all the time or these verbs were
not elicited in certain contexts. The second is that participants have not acquired these
verbs (Schulz, 2003). The third is that these verbs or these verbs in certain conditions
themselves are seldom used in oral language. The first and second possibilities could
be supported by the results of the experimental study. Although children seldom
produced jidzhuang ‘pretend’, only one sentence with it was uttered by one child aged
3;4, the children performed fairly well in understanding it as a counter-factive verb at
4;0 in the experimental study. For tingshuo ‘hear’, only two sentences with it were
produced by adults and no sentences with it were uttered by children in the corpora.
Majority of adults treated it correctly as a non-factive verb, while children even at 7;0

did not master it as a non-factive verb in the experimental study. Therefore, together
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with the findings from the experimental study, children have mastered jidzhuang
‘pretend’ as a counter-factive verb at an early age, while they did not master tingshuo
‘hear’ as a non-factive verb even at 7;0, thus the seldom use of jidzhuang ‘pretend’ in
the corpora may be due to methodological issues of speech sampling and the absence
of tingshuo ‘hear’ may be explained by methodological issues of speech sampling as

well as the second possibility, that is the children did not master it yet.

With regard to faxian ‘discover’, adults and children produced sentences with it in the
“++” and “+ - conditions, but not in the “—+ condition in the corpora. The absence
of faxian ‘discover’ “— +” may be explained by discourse contexts that were
inappropriate to elicit sentences with it, it may as well be explained by the third
possibility, that is faxian ‘discover’_“— +” itself is infrequently used in Mandarin.
When searching faxian ‘discover’ as a keyword in the Chinese National Corpus (Jin et
al., 2005), 4821 sentences were detected, however only 93 (2%) of them were used
with negation, this confirms that faxian ‘discover’ is infrequently used in the “— +”

condition in Mandarin.

To summarize, this chapter examined Mandarin-speaking adults’ and children’s use of
factivity verbs in a corpus study and their understanding of factivity in an experimental
study. For zhidao ‘know’, faxian ‘discover’ and jidzhuang ‘pretend’, children were
able to use and understand them at around 4;0. For the non-factive jué&lé ‘think’,
although children were able to produce it at quite an early age, they did not begin to
understand its non-factivity until at 6;0. For fingshuo ‘hear’, children were not found
being able to use it in the corpora or to understand it even at 7;0 in the experimental
study. Yiwéi was used as a counter-factive verb in its meaning “falsely think” by both
adults and children, whereas it was understood as both a counter-factive verb and a

non-factive verb in the experimental study.
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Chapter 3

3.1 Introduction

Substantial studies have found that language is closely related to ToM. To examine
how the two are related, researchers are interested in which aspects of language and
specific linguistic forms relate to various components of ToM particularly. A
considerable body of research has investigated the relation between various aspects of
language such as mental state verbs (MSVs), sentential complement structure and verb
factivity and FB reasoning, the core component of ToM (Cheung et al., 2009; de
Villiers & Pyers, 2002; Hale & Tager-Flusberg, 2003; Mo et al., 2014; Ruffman et al.,
2002). Most of previous studies have focused on first-order FB reasoning, the
advanced higher order FB reasoning such as second-order FB reasoning is less
investigated. Among various linguistic forms, verb factivity is specific for sharing a
common neural representation with first-order FB reasoning, thus provides a good
window to examine the relation between language and ToM (Chen et al., 2012;
Cheung et al., 2012). Although previous studies have revealed that verb factivity relate
to and play important roles in first-order FB reasoning, it is unclear whether the
relationship extends to second-order FB reasoning. To date, very few well-
documented studies have been conducted to investigate the role of verb factivity in
children’s first-order FB understanding, sparse well-documented studies, to my best
knowledge, have examined the role of verb factivity in children’s second-order FB
reasoning. Apart from language, executive functioning (EF) has been found relating
closely to ToM development as well (Carlson et al., 2002; Carlson, Moses, & Claxton,

2004). However, it remains unclear whether or not and how specific linguistic forms
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such as sentential complementation and verb factivity contribute uniquely to first-

order and second-order FB reasoning when controlling for EF.

3.2 The current study

The main purpose of this chapter was to investigate the relation between the
understanding of verb factivity and the performance on first-order and second-order
FB tasks in TD Mandarin-speaking children when controlling for verbal mental ability,
sentential complement, and EF. Two questions were asked: (1) Whether Mandarin-
speaking children’s understanding of all three types of factivity verbs relates to their
first-order and second-order FB reasoning or not? (2) Whether their understanding of
verb factivity plays a unique role in predicting their first-order and second-order FB

reasoning when controlling for other related factors such as complementation and EF?

Verb factivity is conveyed in sentences with complement clauses, and a
comprehensive understanding of it requires one to understand lexical semantic
meaning of main clause predicates, sentential complement structure, propositions of
complement clauses (zero-order belief), sentence subjects’ beliefs about the
propositions of complement clauses (first-order belief), speakers’ beliefs about
subjects’ beliefs about the propositions of complement clauses (second-order belief)
and then to infer speakers’ beliefs about the propositions of complement clauses (first-
order belief) (Scoville & Gordon, 1980). Therefore, | propose that verb factivity relates
closely to first-order and second-order FB reasoning. Three predictions were
generated: (1). Verb factivity would play a significant role in both first-order and
second-order FB reasoning because verb factivity expressed in sentential complement

structure is in its nature representation of mental representation by means of linguistic
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feature and a comprehensive understanding of it requires first-order as well as second-
order representations of beliefs. (2). If verb factivity contributes uniquely to FB
reasoning, it should remain significant after controlling for complementation, EF, age

and verbal mental ability.

3.3 Method

3.3.1 Participants

The present study involved the 160 native Mandarin-speaking children in the
experimental study in Chapter 2. On top of the 160 children, 12 native Mandarin-
speaking adults (age range: 19;0 to 35;5, mean = 27;7, SD = 4;8) participated in the

FB tasks as a control group.

3.3.2 Tasks

3.3.2.1 Verbal mental ability test

The participants’ verbal mental ability was assessed by the PPVT-R (Sang & Miao,

1990). There were 175 test trials, and correct response for each trial scored 1.

3.3.2.2. Nonverbal intelligence

The participants’ nonverbal intelligence was estimated by Raven’s Coloured
Progressive Matrices (Raven, Raven, & Court, 1998). Children younger than 5;0 only
received the 12 trials in set A. There were 60 trials. Correct response for each trial

scored 1.
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3.3.2.3 Memory for sentential complement

The memory for complement task was adapted from de Villiers and Pyers (2002) and
Durrleman et al. (2016). In previous studies, the MSV ‘think’ and the communication
verb ‘say’ were used. As the use of MSVs in the complement task may influence the
correlation between FB and sentential complement structure. Therefore, the current
study employed the communication verb ‘say’ as the main clause predicate, being
followed by a complement clause. In each trial, there were two pictures (e.g., Figure
3.1 and Figure 3.2) and three sentences (e.g., (24.1) to (24.3)). Figure 3.1 was
presented first being accompanied by sentence (24.1), and then Figure 3.2 was
presented and accompanied by test sentence (24.2). Test question (24.3) was played
with an arrow pointing to Figure 3.1. Pictures and test sentences were played by a
notebook computer. Test sentences were audio recorded by a native Mandarin-
speaking female. There were 12 test trials, and correct response for each trial scored

1.

(24.1) Wiy W 99y Lk E A A mT,
Mama shuo Fang Fang t&ifa shang you gé& Chdngzi.
Mom say FangFang hair on have CL worm.
‘Mom says that there is a worm in Fang Fang’s hair.’

(242) HE Ik &/, & Az Wi,
Dansh® ni  kan, zhé zhishi shgye
But you look, this only leaf.
‘But look, this is only a leaf.’

(24.3) WL W 95y Kk b 1 a2
Mama shuo FangFang tQifa shang you  shéme?
Mom say FangFang  hair on have what?
‘What did mom say is in Fang Fang’s hair?’

(correct response: H ¥ chéngzi ‘worm”)
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Figure 3. 1 One sample of test trials  Figure 3. 2 One sample of test trials
in the memory for complement task  in the memory for complement task

3.3.2.4 Executive functioning

Two components of EF: inhibitory control and working memory were examined. The
Dimensional Change Card Sort (DCCS) (Zelazo, 2006) task and the Day-Night Stroop
(DNS) (Gerstadt, Hong, & Diamond, 1994) task were employed to estimate
participants’ inhibitory control, and the Digit Span Test (DST) (Davis & Pratt, 1995),
including forward and backward digit span tests were employed to assess participants’

working memory capacities.

3.3.2.4.1 Dimensional Change Card Sort task

The DCCS task (Zelazo, 2006) includes a standard version and a border version. The
standard version is suitable for participants with MA between 2;6 and 5;0, and the
border version is suitable for participants with MA between 5;0 and 7;0. Two cards
showing a red boat and a blue rabbit, respectively, are target cards. In the standard
version, six cards showing red rabbit and six cards showing blue boat are test cards.
The standard version includes two rounds. Participants were required to sort six
bivalent test cards (three red rabbit cards and three blue boat cards) according to one
dimension (e.g., color: red and blue) in the first round, and then the other six cards
according to the other dimension (e.g., shape: rabbit and boat) in the second round.

The border version includes 12 test cards, with three cards showing a red rabbit with a
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black border, three cards showing a red rabbit without black border, three cards
showing a blue boat with a black border and three cards showing a blue boat without
black border. Participants received the border version if they passed at least five test
trials in both rounds in the standard version. In the border version, children were
required to sort cards with black border according to color and cards without black
border according to shape. Test cards in both standard version and in border version
were in pseudo-random order with the same card occurring no more than twice
consecutively. During the test, no corrective feedback was provided. Correct response
for each trial scored 1, scores of both the standard version and the border version

ranged from O to 12, and the total score of the DCCS task ranged from 0 to 24.

3.3.2.4.2 Day-Night Stroop task

The DNS task (Gerstadt et al., 1994) assesses participants’ inhibitory control of the
prepotent response of matching a word (e.g., ‘sun’ or ‘moon’) they say to an object
shown (e.g., a card depicting the moon or a card depicting the sun). The DNS task
includes eight test cards showing the sun and eight showing the moon. Participants
were required to say ‘moon’ for each card showing the sun and ‘sun’ for each card
showing the moon. After two warm-up items, participants received 16 test trials in
pseudo-random order with the same card occurring no more than twice consecutively.
During the test, no corrective feedback was provided. Correct response for each trial

scored 1, therefore, the score of the DNS test ranged from 0 to 16.

3.3.2.4.3 Working memory test

The participants’ working memory was measured by the digit span test (DST) (Davis

& Pratt, 1995), including the forward and backward digit span tests. A total of 28 test
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trials were equally distributed in the two subtests. Test trials for the forward and
backward digit tests were of three- to nine-digit length and two- to eight-digit length,
respectively, with two trials for each digit length. Before the forward and backward
digit tests, there were five practice trials that were of three- and two-digit length,
respectively. Participants received test trials until they responded correctly to one
practice trial, otherwise, the test ends. For test trials, a correct response to one of two
digits with the same length leads to the next two trials which were longer by one digit.
If participants responded incorrectly to both two digits with the same length, the test
ends. Correct response for each test trial scored 1, therefore, the score of the DST

ranged from O to 28.

3.3.2.5 False belief task

The participants’ FB understanding was measured by four first-order and four second-
order FB tasks. The four first-order FB tasks included two change-of-location tasks
(Wimmer & Perner, 1983), and two unexpected-content tasks (Gopnik & Astington,
1988; Perner et al., 1987). The four second-order FB tasks included the ice-cream van
story (Perner & Wimmer, 1985), the hidden toy story (Astington, Pelletier, & Homer,
2002), the soccer practice story (Miller, 2013a) and the cake story (Miller, 2013b). All
first-order and second-order FB stories, except for the two unexpected-content tasks,
were administered in the form of storytelling, being companied by colored pictures
depicting the stories. Meta-analyses showed that children’s performance on FB tasks
did not differ significantly no matter FB tasks were acted out or were presented in
pictures or videos (Liu et al., 2008; Wellman et al., 2001). The contents of the stories
were audio-recoded by a native Mandarin-speaking female. The stories were
administered to participants by notebook computers. The two unexpected-content

tasks were acted out by examiners, an M & M candy box and a cookie box with real
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contents being pencils and stickers, respectively, were used. The details of FB stories

are presented in the Appendix.

A few previous studies have documented that the use of the MSV yiwéiljiSwai3
‘falsely think’ in FB probe test questions was positively related to Chinese-speaking
children’s FB performance (Mandarin: Lee et al. (1999); Cantonese: Tardif et al.
(2004)). To control for the influence of MSVs like think and falsely think to children’s
FB performance, the communication verb shué ‘say’ was used in FB test questions in
this study. There were one test question and one explanation in the change-of-location
task, one self-belief test question, one self-belief explanation question, one other-belief
test question and one other-belief explanation question in the unexpected-content task,
and one test question and one explanation question in each second-order FB story.
First-order FB tasks included six test questions and six explanation questions, and
second-order FB tasks included four test questions and four explanation questions.
Correct response for each question scored 1, therefore, scores of first-order and

second-order FB tasks ranged from 0 to 12 and from O to 8, respectively.

3.3.2.6 Verb factivity task

Children’s understanding of verb factivity was assessed by the TVJ task as described

in the experimental study in Chapter 2.

3.3.3 Procedure

Each child received the test individually in a quiet room in the respective kindergarten
and primary school. The whole testing lasted around 90 minutes. For kindergarten

children, the testing was divided into three 30-minute sessions. The verbal mental
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ability, non-verbal intelligence, and memory for complements tests were administered
in the first session. The EF, FB, and verb factivity tests were administered in the second
and third sessions. The four first-order and second-order FB tasks were equally
distributed into the second and third sessions. For primary schoolers, the testing was
divided into two 45-minute sessions. The verbal mental ability, non-verbal intelligence,
memory for complements and, EF tests were administered in the first session, FB and
verb factivity tasks were administered in the second session. First-order FB tasks were
always administered before second-order FB tasks in each session. Participants
received test questions only if they responded correctly to all control questions in each
FB story. The 80 test trials of verb factivity task were divided into MSVs group and
behavioral verbs group which were administered in the second and third sessions for
kindergarten children. The rest trials of the memory for complements and verb
factivity tasks and the test questions of FB tasks could be played three times at the
most if participants did not hear them clearly. The order of FB and verb factivity tests
was counterbalanced. The 12 adults received FB tasks on the campus of the Hong

Kong Polytechnic University.

3.4 Results

The data from four children were dropped due to mistakes made during FB tasks.
Therefore, subsequent analyses were based on the data from 156 children (79 boys,
age range: 4;2 to 7;6, mean = 5;11, SD = 0;11) and 12 adults. Table 3.1 shows the
distribution of the participants. In the following sessions, children’s performances on
each task are presented first, and then the correlation analyses amongst tested
variables. In the last session, regression analyses are conducted to check the role of

verb factivity in first-order and second-order FB performance.



Table 3. 29 Information of participants (N = 168)

Groups Age

Mean SD Range
4;0 (N =32, 15 male) 4:7 0;3 4;2t04;11
5;0 (N =52, 24 male) 5;6 0;3 5;,0to 5;11
6;0 (N =42, 23 male) 6;6 0;3 6;0to 6;11
7;0 (N =30, 17 male) 7;2 0;2 7;,0t0 7,6
CHI (N =156, 79 male) 5;11 0;11  4;2to 76
Adults (N =12, 4 male) 27;7 4;8 19;0 to 35;5
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Table 3.2 shows the means and standard deviations of verbal mental ability (PPVT-

R), nonverbal intelligence (Raven’s), inhibitory control (DCCS and DNS), working

memory (DST), and memory for complement tasks of each age group of the children

and of the whole sample of the children.

Table 3. 30 Means and standard deviations (SD) of tasks (N = 156)

Tasks 4;0 (N=32) 50 (N=352) 6;0 (N=42) 7;0 (N =30) CHI (N = 156)
Mean SD Mean SD Mean SD Mean SD Mean SD
Raven’s 7.25 1.74 18.08 4.93 24.24 7.23 25.77 6.60 18.99 8.7
PPVI-R 70.63 13.18 9237 2033 9793 2211 108.83 21.04 92.57 2337
DCCS 17.56 4.51 2027 240 21.07 2.8 22.00 2.49 20.26  3.39
DNS 1441 2.65 14.83 2.76 15,52 1.69 15.93 0.25 15.14 223
DST 10.66 3.81 12.33 3.19 13.50 2.66 14.03 2.03 12.63  3.21
Comp 8.72 3.39 7.56 4.84 11.31 198 11.40 2.19 9.54 3.86

Note: PPVT-R = Peabody Picture Vocabulary Test - Revised; DCCS = Dimensional Change Card
Sort test; DNS = Day-Night Stroop test; DST = Digit Span Test; Comp = Memory for complement

test

The children’s performances on all tests except for the memory for complement test

in Table 3.2 increased with age. One-way ANOVAs yielded significant differences

among the four age groups in their performances on the PPVT-R (F(3, 152) = 20.71,
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p <.01), Raven’s (F(2, 121) = 18.69, p < .01)¢, DCCS (F(3, 152) = 12.49, p < .01),
DNS (F(3, 152) = 3.31, p=.02), DST (F(3, 152) = 8.1, p <.01), and complementation
(F(3, 152) = 12.62, p < .01) tests. Post hoc (Tukey) tests revealed that the 4;0
performed significantly poorer than the older age groups on the PPVT-R (5;0to 7;0: p
<.01), DCCS (5;0to 7;0: p<.01), DNS (7;0: p=.03), DST (6;0 and 7;0: p<.01), and
complementation (6;0: p = .01; 7;0: p = .02). The 5;0 performed significantly poorer
on the PPVT-R than the 7;0 (p < .01), and on Raven’s and complementation tests than
the 6;0 and 7;0, with all p values less than .01. The results suggest that the children
experienced rapid developments in inhibitory control and working memory tests at 5;0,

and in PPVT-R, and complementation tests at 6;0.

For the complementation task, it is intriguing that the 4;0 performed better than the
5;0, although it did not reach a significant level. As there are two contrasting objects
in each trial, in the context, children are likely to choose one of them to answer test
questions, therefore, there are two choices in each trial. In this case, the chance level
of the complementation test is 6. Noted that the average score of the 4;0’s performance
on the complementation test is 9.1, which is significantly higher than the chance (p
<.01). In this line, it is likely that most of the four-year-olds were able to comprehend
sentential complement structure. Therefore, the unexpected result that the 5;0
performed poorer than the 4;0 may be explained by the 5;0° overinterpretation of the

test sentences of the complementation task.

6 The one-way ANOVA on Raven’s test included the 5;0 to 7;0 groups, as the 4;0 did
not receive the whole Raven’s test, they only received Raven’s set A test.
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3.4.1 Verb factivity

According to the results in the verb factivity comprehension study reported in Chapter
2 in this thesis, the children’s performances on the three factivity verbs (the factive
verb zhiddao ‘know’, the non-factive verb jué&lé think’ and the counter-factive verb
Jjidzhuang ‘pretend’) were employed to examine the relationship between verb
factivity and FB understanding. There were five test trials with zAidao ‘know’ and
juélé‘think’ in the “+ +”, “+ - and “~ +” conditions, and with jidzhuang ‘pretend’ in
the “+ +” and “+ —” conditions. Correct response to each test trial was worth for 1
score. The scores for zhidao ‘know’ and juélé‘think’ ranged from 0 to 15, and for
Jjidzhuang ‘pretend’ ranged from 0 to 10. As the maximum scores of the three verbs
were different, the proportion of the score of each verb of each participant was
generated by dividing the raw score by 15 for zhiddo ‘know’ and ju&lé‘think’, and by
10 for jidzhuang ‘pretend’. The proportions of the scores of the three verbs were used
in subsequent analyses in this chapter. Table 3.3 shows means and standard deviations

of each verb at each age group.

Table 3. 31 Means and standard deviations (SD) of factivity verbs (N = 156)

Group Zhidao ‘Know’ Jué&lé‘Think’ Jidzhuang ‘Preted’
Mean SD Mean SD Mean  SD

4;,0(N=32) 0.62 0.19 0.24 0.28 0.62 0.24

5;0 (N =52) 0.59 0.25 0.29 0.28 0.71 0.27

6;0 (N =42) 0.68 0.22 0.48 0.33 0.75 0.27

7.0(N=30) 078 020 059 0.34 0.84 0.22

CHI (N=156) 0.66 0.23 0.39 0.33 0.72 0.27

Table 3.3 shows that the means of each age group’s performance on the factive verb

zhidao ‘know’ (4;0: t(31) = 8.45, p < .01, 5;0: t(51) = 7.37, p < .01; 6;0: t(41) = 10.14,
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p <.01; 7;0: t(29) = 12.46, p < .01) and the counter-factive verb jidzhuang ‘pretend’
(4;0: t(31) = 6.63, p < .01; 5;0: t(51) = 9.97, p < .01; 6;0: t(41) = 9.81, p < .01, 7;0:
t(29) = 12.50, p < .01) were significantly above chance (0.33). For the non-factive verb
juélé‘think’, only the 6;0 and 7,0 performed significantly above chance (6;0: t(41) =
2.93, p =.01; 7;0: t(29) = 4.17, p < .01). The findings indicate that the children were
able to understand zhidao ‘know’ and jidzhuang ‘pretend’ as a factive verb and a

counter-factive verb respectively at 4;0, and juélé‘think’ as a non-factive verb at 6;0.

A four age groups x three factivity verbs mixed-model repeated ANOVA vyielded a
significant main effect of verb factivity types F(1.74, 264.96) = 67.17, p < .01, and a
significant main effect of age groups F(3, 152) = 16.16, p < .01. There was no
significant interaction of age groups and verb factivity types F(5.23, 264.96) = 1.58, p
= .16. Follow-up one-way ANOVAs yielded significant differences among the four
age groups’ performances on zhidao ‘know’ F(3, 152) =5.2, p <.01, on ju&lé&‘think’
F(3, 152) = 9.85, p < .01, and on jidzhuang ‘pretend’ F(3, 152) = 3.97, p = .01. Post
hoc (Turkey) tests revealed that the 7;0 performed significantly better on zhidao
‘know’ than the 4;0 (p = .02) and the 5;0 (p < .01), the 6;0 performed significantly
better on juélé‘think’ than the 4,0 (p = .01) and the 5;0 (p = .02), the 7;0 performed
significantly better on ju&l&‘think’ than the 4;0 and 5;0 (4;0 and 5;0: p <.01), and the
7,0 performed significantly better on the counter-factive verb jidzhuang ‘pretend’ than
the 4,0 (p = .01). Within each age groups, follow-up one-way ANOVAs yielded
significant differences among all three factivity verbs (4;0: F(2, 93) = 26.65, p < .01;
5;0: F(2, 1523) = 32.56, p < .01; 6:0: F(2, 123) =10.29, p < .01; 7;0: F(2, 87) = 7.47,
p < .01). Post hoc (Tukey) analyses revealed that the four groups of children’s
performances on jualé‘think’ were significantly poorer than those on zhidao ‘know’

(4;,0to 6;0: p <.01; 7;0: p =.01) and jidzhuang ‘pretend’ (4;0 to 7;0: p <.01). The
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results suggest that the children experienced rapid development in understanding the
non-factive verb juélé ‘think’ at 6;0, and the factive verb zhidao ‘know’ and the
counter-factive verb jidzhuang ‘pretend’ at 7;0, and the factive verb zhidao ‘know’
and the counter-factive verb jidzhuang ‘pretend’ were easier than the non-factive verb

juélé‘think’for each age group of the children to understand.

3.4.2 False belief tasks

Among the 156 children, five (3%) children (one 4;0, three 5;0 and one 6;0), four (3%)
children (two 4;0 and two 5;0), one 7;0, and one 5;0 failed the control questions of
change-of-location task 1 and 2, unexpected content task 1 and 2, respectively, 31
(20%) children (12 4;0, 15 5;0, three 6;0 and one 7;0), 14 (9%) children (seven 4;0 and
seven 5;0), 28 (18%) children (six 4;0, 13 5;0, five 6;0 and four 7;0), and nine (6%)
children (four 4;0 and five 5;0) failed the control questions of second-order FB task 1,
2, 3 and 4, respectively. It indicates that most of the children were able to remember
FB stories. The coding criteria of justifications for explanation questions were adapted
from the method used in Perner and Wimmer (1985). Participants’ justifications of
correct and incorrect responses to first-order and second-order FB tasks are

summarized as below:

Justifications of correct responses to change-of-location tasks

1. Initial location: Justifications that referred to the initial location of the football (for

change-of-location task 1) or cake (for change-of-location task 2). For example,
Kot 2 B4 R ER LR T B8 . Yinwéi ta zhigidn bd ziqit fangzai xiangzi li
de. Because he before BA football put box inside DE. ‘Because he put the football

in the box previously.’



117

2. First-order other belief: Justifications that mentioned other’s belief. For example,
Al AN R TE B AR IR At B R BRSO RS T FE T, B DAL DA D At ) BRAEAE
T H. Ta buzhidao ta de méimei bd ta de ziqivi fang jin lanzi li le, suoyi td jii
yiwéi ta de zuqiu hdi zai xiangzi li. He not know he DE younger sister BA he DE
football put in basket inside SFP, therefore he then falsely think he DE football still

at box inside. ‘Because he does not know that his younger sister put his football

into the basket, he falsely thinks that his football is still in the box.’

Justifications of incorrect responses to change-of-location tasks

1. Zero-order reality: The object’s current location was mentioned. For example,
R AE TS 7 B T o Yinwéi méimei fang zai lanzi limian le. Because younger
sister put in basket inside SFP. ‘Because the younger sister put the ball into the
basket.’

2. Various: Justifications that included amendments of the stories, for example, XA
fhE WKk E RS T B T o Yinweéi ta kanjian méimei nd qivi fang lanzi li le.
Because he see younger sister take ball put basket inside SFP. ‘Because he saw his

younger sister put the ball into the basket.” The answers such as “do not know” and

no responses were classed into this category.

Justifications of correct responses to unexpected content tasks

1. First-order self/other belief: Justifications that mentioned participant’s own or
other’s beliefs. For example, FNILIUAZENE, REDK . Yinwéi wo yiwéi
shi tang, wo kandao tupian. Because 1 falsely think is candy, I see reach picture.

‘Because I falsely thought there were candies, I saw the picture.” K At 21

B, VNsERE. Yinwéi ta kan ddo tupian, yiwéi shi tang. Because she see reach



118

picture, falsely think is candy. ‘Because she saw the picture, she falsely thought
they were candies.’
2. Zero-order appearance: Justifications that referred to the appearance of the

candy/cookie box. For example, K YSMAIEIZRZTI 5 ). Yinwéi waimidn ti’an

shi gidokeli. Because outside picture is chocolate. ‘Because the picture outside of

the box shows chocolate.’

Justifications of incorrect responses to unexpected content tasks

1. First-order self/other belief: Justifications that referred to participants’ own or
other’s beliefs. For example, K AFE B L% . Yinwei wo kan ddo limian
Jjiushi bi. Because I see reach inside exactly pen. ‘Because I saw that there were
pens in the box.” K NS /&% . Yinwei ta cai shi bi. Because she guess is pen.
‘Because she guessed that they were pens.’

2. Zero-order reality: The real contents of the box were mentioned. For example,
RS 2E . Yinwei limidn zhudng de shi labi. Because inside pack DE
is caryon. ‘Because there are crayons in the box.’

3. Zero-order self/other’s motive: Participants’ own or other’s motives were
mentioned. For example, [F AW EXKNZHE. Yinweéi ta xihuan chi tang. Because
she like eat candies. ‘Because she likes eating candies.’

4. Various: Justifications that included amendment of stories, for example, X 4iX
AT Yinwéi zhé shi Qigi de hézi. Because this is Qiqi DE box. ‘Because

this is Qiqi’s box.” The answer of “do not know” and no responses were classified

into this category.

Justifications of correct responses to second-order FB tasks
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1. Belief-belief: Justifications showing that participants embedded one protagonist’s
epistemic state in the other protagonist’s. Sullivan, Zaitchik and Tager-Flusberg
(1994) named this type of justification explicit second-order reasoning. For
example, FOAFIFIBEE WM, FFTwARKEARE CHLEME T . Yimwei
Lili méi kanjian Dawéi, Lili juédé Dawéi bu zhidao feiji zai chouti le. Because Lili
no see Dawei, Lili think Dawei no know airplane at drawer SFP. ‘Because Lili did
not saw Dawei, Lili thinks that Dawei does not know that the toy airplane is in the
drawer.’

2. Belief-information: Relevant information is embedded in one protagonist’s belief.
Sullivan et al. (1994) named this type of justification implicit second-order
reasoning. For example, K9t AN HI1TE 75 75 BRIZ UK R BURSE 1S o Yinwei
ta bu zhidao Fangfang gén mai bingjiling de shiishu shuo guo hua. Because he no
know Fangfang with sell ice-cream DE uncle say EXP talk. ‘Because he did not
know that Fang Fang talked to the ice-cream man.’

3. Initial location: Justifications that mentioned the initial location of an objective or

an event. For example, PJYSZiKiE: FBGRUE — A T ERE A . Yinwei mai

bingjiling de shiishu shuo yi gé xiawii dou zai gongyuan. Because sell ice-cream
uncle DE say one CL afternoon all at park. ‘Because the ice-cream man said that

he would be at the park the whole afternoon.’

Justifications of incorrect responses to second-order FB tasks

1. First-order self/other belief: The knowledge or belief of one protagonist on the

basis of the stories was mentioned. For example, KA 1E A [l F 2 SL oK
BRURU SE L1, Yinweéi ta zai gongyudn kan dao nagé mai bingjiling de

shiishu shuo yao qu xuéxiao. Because he at park see reach that sell ice-cream DE
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uncle say will go school. ‘Because he saw the ice-cream man in the park who said
that he would go to the school.’

2. Zero-order reality: Information based on the stories was mentioned. For example,
KN S2 UK FIBURL 22 5448 1 Yinweéi mai bingjiling de shitshu qii xuéxiao le.
Because sell ice-cream DE uncle go school SFP. ‘Because the ice-cream man went
to the school.’

3. Various: Irrelevant information and amendments of the stories were mentioned.

For example, RIS ULEUFAt 1, Yinwéi ta mama gaosu ta le. Because she

mother tell he SFP. ‘Because her Mom told him.” The answer of “do not know”

and no responses were classified into this category.

The performances on the two change-of-location FB tasks and on the two unexpected
content FB tasks were significantly correlated with each other, and the performances
on the four second-order FB tasks were significantly correlated with each other as well,
therefore the scores on the four first-order FB tasks and on the four second-order FB
tasks were summed to obtain a first-order FB total score and a second-order FB total
score for each child, respectively. The scores of first-order and second-order FB tasks
ranged from 0 to 12 and O to 8, respectively. Table 3.4 shows the means and standard

deviations of first-order and second-order FB tasks.

Table 3.4 demonstrates that almost all adults responded correctly to all test questions
of first-order and second-order FB tasks. One-way ANOVAs were conducted to
examine whether or not the five age groups performed differently on first-order and
second-order FB tasks, with age group as a between-subjects variable. The results
showed significant differences in the five age groups’ performance on first-order FB

tasks (F(4, 163) = 10.04, p <.01) and second-order FB tasks (F(4, 163) = 21, p < .01).
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Post hoc (Tukey) tests revealed that the 4;0 performed significantly poorer on first-
order and second-order FB tasks than the 6;0 (first-order FB: p < .01; second-order
FB: p = .02), the 7;0 (first-order FB: p < .01; second-order FB: p = .01) and adults
(first-order FB and second-order FB: p < .01), the 5;0 performed significantly poorer
on first-order and second-order FB tasks than the 6;0 (first-order FB: p = .03; second-
order FB: p < .01), the 7;0 (first-order FB: p = .03; second-order FB: p < .02) and
adults (first-order FB: p = .01; second-order FB: p <.01), the 6;0 and the 7;0 performed
significantly poorer on second-order FB tasks than adults (6;0 and 7;0: p < .01). The
results suggest that the children experienced rapid developments in first-order and
second-order FB reasoning at 6;0, their understanding of first-order FB reasoning
reached an adult-like level at 6;0, whereas their understanding of second-order FB

reasoning did not reach an adult-like level at 7;0 and continued to develop after 7;0.

Table 3. 32 Means and standard deviations (SD) of first-order and second-order
FB tasks (score range) (N = 168)

Groups First-order FB (0-12)  Second-order FB (0-8)
Mean SD Mean SD
4;,0(N=32) 6.97 4.55 1.75 2.08
5;0 (N=52) 8.44 3.30 1.69 1.98
6;0(N=42)  10.38 2.58 3.40 2.73
7;0 (N =30) 10.57 2.19 3.63 2.66
CHI (N =156) 9.07 3.51 2.54 2.50
ADT (N=12) 12.00 0.00 7.83 0.58

To compare the performances on first-order and second-order FB tasks within each
age group, paired-samples t-tests were conducted. As the total scores of first-order and
second-order FB tasks were different (12 for the first-order FB and 8 for the second-

order FB), the proportions of each participant’s first-order and second-order FB scores
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were calculated by dividing 12 and 8, respectively. Figure 3.3 illustrates the
participants’ performances on first-order and second-order FB tasks. There were
significant differences between the children’s performances on first-order FB tasks
(4;0: mean = 0.58, SD = 0.38; 5;0: mean = 0.7, SD = 0.28; 6;0: mean = 0.87, SD =
0.22; 7;0: mean = 0.88, SD = 0.18) and second-order FB tasks (4;0: mean = 0.22, SD
= 0.26; 5;0: mean = 0.21, SD = 0.25; 6;0: mean = 0.43, SD = 0.34; 7;0: mean = 0.45,
SD =0.33), 4;0: t (31) = 6.87, p < .01; 5;0: t(51) = 11.47, p < .01; 6;0: t(41) = 8.9, p
< .01; 7;0: t(29) = 7.53, p < .01. It shows that except for adults, all age groups of
children performed significantly better on first-order FB tasks than on second-order

FB tasks.

1.00

0.80 === F'irst-order FB

Second-order FB
0.60

Mean

0.40

0.20

000 1 1 1 1 J
4,0 5:0 6:0 7:0 ADT

Age groups

Figure 3. 3 Means of first-order and second-order FB tasks

Table 3.5 demonstrates the number of participants responding correctly to both test
and explanation questions of each FB task. Around 50% to 60% of the 4;0, 60% to
70% of the 5;0 and 80% to 90% of the 6;0 and 7;0 were able to pass first-order change-
of-location FB tasks and unexpected content other-FB tasks, and around 80% of the
4;0 and 5;0, around 100% of the 6;0 and 7;0 were able to pass unexpected content self-

FB tasks. This suggests that self-FB reasoning was easier than other-FB reasoning for
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Mandarin-speaking children and the 6;0’s self-FB reasoning reached an adult-like
level. For second-order FB tasks, around 10% to 30% of the 4;0 and 5;0 and 30% to
50% of the 6;0 and 7;0 were able to pass them. The results suggest that Mandarin-
speaking children’s first other-FB and second-order FB reasoning continued to

develop after 7;0.

Table 3. 33 Number (proportion) of participants responding correctly to FB
tasks (N = 168)

CL1 CL2 UucCcis UC10 UC2s UC20 2FB1 2FB2 2FB3 2FB4

4;0 (N=32) 15 14 25 17 24 14 2 4 7 9
52% 48% 78% 59% 75% 48% 7% 14% 24% 28%
50 (N=152) 38 38 37 31 42 30 8 5 16 10
73% 73% T1% 60% 81% 58% 15% 10% 31% 19%
6;0 (N=42) 35 35 41 34 40 31 20 14 12 18
83% 83% 98% 81% 95% 74% 51% 36% 31% 46%
7:0 (N=30) 25 28 29 24 29 23 12 13 11 16
83% 93% 97% 80% 97% T7% 40% 43% 37% 53%
ADT (N=12) 12 12 12 12 12 12 11 12 12 12

100%  100%  100%  100% 100% 100% 92% 100%  100%  100%

Note: CL1 = change-of-location task 1; CL2 = change-of-location task 2; UC1S = unexpected content task 1 self-
belief; UC10 = unexpected content task | other-belief; UC2S = unexpected content task 2 self-belief; UC20 =
unexpected content task 2 other-belief; 2FB1 = second-order FB task 1; 2FB2 = second-order FB task 2; 2FB3 =
second-order FB task 3; 2FB4 = second-order FB task 4.

3.4.3 Simple correlations

Table 3.6 presents simple correlations amongst variables investigated in this chapter.
As the DCCS, DNS and DST tasks assessed participants’ EF ability, a composite score
of EF was formed by adding up the scores of the three tasks. As the 4;0’s total score
of the Raven’s test was different from those of the older age groups, the Raven’s test
was not included in the correlation analysis of the whole sample. Table 3.6 shows that
PPVT-R, complementation and all three factivity verbs correlated with both first-order
and second-order FB, suggesting that verbal mental ability, specific sentential

complement structure and verb factivity conveyed by all three types of factivity verbs
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correlated to FB reasoning. In addition, EF correlated with both first-order and second-
order FB reasonings as well as the language abilities including verbal mental ability,
complementation, the non-factive jué&lé ‘think’and the counter-factive jidzhuang

‘pretend’.

Table 3. 34 Simple correlations (N=156)

Variables 1 2 3 4 5 6 7 8

1. Age -

2. PPVT-R S53FE -

3.EF SIHE 45k -

4. Comp 8%k 30%* 31FF -

5. Zhidao ‘know’ Q8% 30%* 0.14 21%% -

6. Juédé ‘think’ ALkE DTEE J36%*%  28%F  -0.03 -

7. Jidzhuang ‘pretend’  30%*  17* 0% 20%* J4%% 0 0.14 -

8. First-order FB A2kE - FYHE J36%F 43k 37 D0F 28FF -

9. Second-order FB 35%% 36%* A5%% DREE 30F*  D5kF Q% 52%*

** p <0.01, * p <0.05, two tails, Note: Comp = memory for complement task

3.4.4 Regressions

Hierarchical multiple linear regressions were conducted to examine the unique
contribution of verb factivition to first-order and second-order FB reasoning when
controlling for the effects of age, verbal mental ability, EF and complementation. The
dependent variable was children’s first-order or second-order FB performance, the
independent variables included age, PPVT-R, EF, sentential complement, and verb
factivity (the factive verb zhidao ‘know’, the non-factive verb ju&lé‘think’and the
counter-factive verb jigazhuang ‘pretend’). Age, PPVT-R, EF and complementation
were force-entered into regressions at the first to fourth steps, and verb factivity was

as the final step.
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Table 3.7 shows the effect of verb factivity in children’s first-order FB performance
when controlling for age, PPVT-R, EF and complementation. It shows that among the
three factivity verbs, only the factive verb zhidao ‘know’ predicted first-order FB after
controlling for the other factors, accounting for an additional 5% of variance in

children’s first-order FB performance.

Table 3. 35 Hierarchical multiple regression analyses: Predicting first-order FB
from verb factivity (N = 156)

R?change Fchange* B SE Beta*
Step 1
Age 0.17 32.14** 0.11 0.02 0.42**
Step 2
PPVT-R 0.03 6.37* 0.03 0.01 0.21*
Step 3
EF 0.02 3.06 0.07 0.04 0.15
Step 4
Comp 0.07 14.17** 0.22 0.06 0.28**
Step 5
Zhidao ‘know’/ 0.05/ 10.78**/ 3.02/ 0.92/ 0.23**/
Jué&lé‘think’/ 0.00/ 0.19/ -0.31/ 0.71/  -0.03/
Jidzhuang ‘pretend’  0.02 3.17 1.47 0.83 0.13a

** < .01, * p<.05, two tails

Table 3.8 shows the effect of verb factivity in second-order FB reasoning when
controlling for age, PPVT-R, EF and complementation. It demonstrates that the factive
verb zhidao ‘know’ significantly predicted second-order FB performance when
controlling for the effects of age, PPVT-R, EF and complementation, accounting for

an 3% of variance in second-order FB performance.



126

Table 3. 36 Hierarchical multiple regression analyses: Predicting second-order
FB from verb factivity (N = 156)

R?change Fchange* B SE Beta*
Step 1
Age 0.12 21.64** 0.07 0.02 0.35**
Step 2
PPVT-R 0.04 7.91* 0.02 0.01 0.24*
Step 3
EF 0.07 14.22** 0.11 0.03 0.32**
Step 4
Comp 0.01 2.22 0.07 0.05 0.12
Step 5
Zhidao ‘know’/ 0.03/ 6.88*/ 1.87/  0.71/ 0.19*%
Jué&lé‘think’/ 0.00/ 0.37/ 0.33/ 054/ 0.05/
Jidzhuang ‘pretend’  0.00 0.30 0.35 0.64 0.04

**p < .01, * p<.05, two tails

The results of regression analyses indicated that verb factivity conveyed by the factive
verb zhidao ‘know’ was a significant predictor of both first-order and second-order FB
reasoning when controlling for age, verbal mental ability, EF and complementation,
this suggests a role verb factivity played in the course of child’s development from

first-order to second-order FB reasoning.

3.5 Discussion and conclusion

The results in this chapter indicated that verb factivity significantly predicted
children’s first-order as well as second-order FB reasoning even when controlling for
the effects of age, PPVT-R, EF and sentential complement structure. This finding
partially confirmed my predictions that verb factivity is closely related to and uniquely

contributes to first-order as well as second-order FB reasoning. The factive verb zhidao
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‘know’ and the counter-factive verb jidzhuang ‘pretend’ carry presuppositions, and it
was expected that both of them would be significant predictors of first-order and
second-order FB reasoning according to my predictions, whereas only the factive verb
zhidao ‘know’ significantly predicted first-order and the second-order FB reasoning,

the counter-factive verb jidzhuang ‘pretend’ did not.

Although both zhidao ‘know’ and jidazhuang ‘pretend’ convey verb factivity,
presupposing speakers’ beliefs about the truth and falsity of complement clauses
respectively, subtle differences between them may explain their different roles in FB
reasoning. Zhidao ‘know’ is an MSV, while jiazhuang ‘pretend’ is a behavioral verb.
Sentences with MSVs like (25) convey sentence subjects’ beliefs about complement
clauses in a rather direct way, compared to sentences with behavioral verbs like (26)
which do not directly express sentence subjects’ beliefs, instead, they express sentence
subjects’ behaviors at the first place. Therefore, the use of the mental state factive verb
zhidao ‘know’ is more salient to express speakers’ and sentence subjects’ beliefs and
is more likely to provide an environment for interlocutors to interact with and pay
attention to speakers’ and sentence subjects’ intentions and beliefs about the events
described in complement clauses, thus to infer speakers’ beliefs about sentence
subjects’ beliefs, which involves first-order and second-order belief reasoning,
whereas the behavioral counter-factive verb jidzhuang ‘pretend’ conveys speakers’
beliefs and is more salient to express sentence subjects’ behaviors, which makes
interlocutors tend to focus on sentence subjects’ behaviors. This may be one possible
explanation for the finding that the mental state factive verb zhidao ‘know’ rather than
the behavioral counter-factive verb jidzhuang ‘pretend’ significantly predicted

children’s FB performances.

(25). Peter: “John zhidao ‘know’ that the cake was in the fridge.”
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(26).Peter: “Mary jidzhuang ‘pretend’ that the cake was in the fridge.”

Compared to Cheung et al. (2009) which investigated the role of verb factivity in
Chinese-speaking children’s first-order FB reasoning as well, the current findings are
in line with their findings in that verb factivity significantly predicted children’s first-
order FB performance, whereas are inconsistent with their findings in the types of
factivity verbs that contributed to FB reasoning. Cheung et al. (2009) found that verb
factivity conveyed by the mental state counter-factive verb ji5wai4 ‘falsely think” but
not the mental state factive verb zildou3 ‘know’ significantly predicted children’s
first-order FB reasoning when controlling for general language, non-verbal
intelligence, and sentential complement, whereas the current study found that verb
factivity conveyed by the mental state factive verb zAidao ‘know’ but not the counter-
factive verb jidzhuang ‘pretend’ significantly predicted children’s performance on
first-order FB tasks after controlling for verbal mental ability, EF and
complementation. The discrepancies may be explained by methodological differences
between the two studies. Although the factives zildou3/zhidao ‘know’ were employed
in both Cheung et al. (2009) and the current study, the use of them in the two Chinese
languages may be different. In Cantonese, there are two verbs that express ‘know’, zil
and zildou3. The data from Cantonese corpora from the CHILDES database
(MacWhinney, 2000) showed that zi1l ‘know’ was used much more frequently than
zildou3 ‘know’ in both Cantonese-speaking adults’ and children’s spontaneous
speech. It is likely that zildou3 ‘know’ is used relatively less frequently in Cantonese
than zhidao ‘know’ in Mandarin. In this case, Cantonese-speaking children’s
performance on zildou3 ‘know’ would be different from Mandarin-speaking

children’s performance on zhidao ‘know’, thus the two factives zildou3 ‘know’ in
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Cantonese and zhidao ‘know’ in Mandarin differ in their roles in first-order FB

reasoning.

Another reason that explains the discrepancies in the findings of Cheung et al. (2009)
and the current study is that the counter-factives selected in the two studies were
different and differed in mental status. Ji5wai4 ‘falsely think” used in Cheung et al.
(2009) is a mental state counter-factive verb and expresses sentence subjects’ beliefs
about complement clauses directly, while jidzhuang ‘pretend’ used in the current study
is a behaviorial counter-factive verb and is more likely to express sentence subjects’
behaviors. Therefore, taking into consideration of the findings in Cheung et al. (2009)
and in the current study, | propose that verbs that have both features of mental state
and factivity are more likely to contribute to FB reasoning, compared to verbs that

only have the feature of mental state or factivity.

Although verb factivity was a significant predictor of first-order and second-order FB
reasonings, it was not the unique one. With regard to first-order FB reasoning, apart
from verb factivity, sentential complement was a significant predictor of it as well,
which lends support to the findings of previous research that sentential complement
played a crucial role in first-order FB reasoning (de Villiers & de Villiers, 2000; de
Villiers & Pyers, 2002). However, sentential complement was not a significant
predictor of second-order FB reasoning, which provides evidence to support Lind and
Bowler’s (2009) speculation that sentential complement may not hold throughout the
course of ToM development. The current findings suggest that linguistic forms such
as sentential complement, of which the representational structure shares similary with
first-order but not second-order FB would be a significant predictor of first-order rather
than second-order FB reasoning. As for second-order FB reasoning, on top of verb

factivity, EF was a significant predictor of it as well.
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In conclusion, this chapter examined the role of verb factivity conveyed by all three
types of factivity verbs in 4;0 to 7;0 TD Mandarin-speaking children’s first-order and
second-order FB performances. The findings indicated that verb factivity conveyed by
the mental state factive verb zhidao ‘know’ rather than the counter-factive verb
Jjidzhuang ‘pretend’ or the non-factive verb jué&lé‘think’ was a significant predictor of
children’s first-order as well as second-order FB performances when controlling for
age, verbal mental ability, EF and complementation. Apart from verb factivity,
sentential complement was a significant predictor of children’s first-order FB
performance, whereas its role did not extend to children’s second-order FB
performance. On the contrary, EF was a significant predictor of children’s second-
order rather than their first-order FB performance. The findings from this chapter
suggest that different levels of FB reasoning are facilitated and promoted by different
aspects of language and provide evidence to support that language plays a role as a

more specific representational tool in the development of FB reasoning.
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Chapter 4

4.1 Introduction

Although a number of studies have investigated the role of language in terms of verbal
ability and sentential complements in autistic children’s FB performances, no well-
documented studies have explored the role of verb factivity in autistic children’s FB
reasoning. As noted earlier in this thesis, verb factivity provides a good basis for
exploring the relation between language and FB as it shares similar mental
representation with FB and common neural basis with FB (Chen et al., 2012; Cheung
et al., 2012). This chapter investigated the relation between verb factivity and first-
order and second-order FB reasoning in Mandarin-speaking autistic children and their
CA-VMA-matched TD peers. Specifically, two questions were examined (1) whether
verb factivity is related to autistic children’s FB reasoning, and (2) which type of
factivity verbs relates to autistic children’s FB reasoning. Section 4.2 presents the
information of the participants and tasks used. Section 4.3 reports the results and

section 4.4 discusses and concludes major findings in this chapter.

4.2 Method

4.2.1 Participants

A total of 15 verbal Mandarin-speaking children (13 boys) with ASD partcipated in
this study. They were aged 4;6 to 7;4 (mean age = 6;1, SD = 0;9) and were from the a
training center for children with special needs in Shenzhen, a city in southern China.
Parent consent forms were obtained before the testing. They were previously

diagnosed with ASD by psychiatrists in hospital by the Chinese Classification of
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Mental Disorders Version 3 (CCMD-3) (Chinese Society of Psychiatry, 2001). As five
autistic children obtained relatively low scores on the PPVT-R test, a group of ten TD
children (five boys, age range: 5;4 to 7;6, mean age = 6;5, SD = 0;8) who were CA- as
well as VMA-matched (measured by PPVT-R) (CA-VMA-matched) with ten autistic
children (eight boys, age range: 5;4 to 7;4, mean age = 6;4, SD =0;7) in a pairwise
manner were selected from children reported in Chapter 3 as a control group. Table
4.2 presents the information (Gender, age, verbal mental ability and Raven’s) of the

ten autistic children and the CA-VMA-matched TD children.

Table 4. 37 Information of autistic children (N = 10) and CA-VMA-matched TD
children (N = 10)

Code Gender Age PPVT-R Raven's
ASD1 M 54 77 21
ASD?2 M 5;10 78 29
ASD3 M 5;11 68 22
ASD4 F 6;4 60 17
ASD5 F 6;5 62 12
ASDG6 M 6;6 117 25
ASD7 M 6;6 68 23
ASDS8 M 6;7 87 12
ASD9 M 6;11 67 11
ASD10 M 74 72 37
CA-VMAL F 54 77 12
CA-VMA2 F 59 78 19
CA-VMAS M 5;10 72 25
CA-VMA4 M 6;4 70 22
CA-VMAS5 F 6;7 67 23
CA-VMAG F 6;7 118 13
CA-VMA7 F 6;6 70 17
CA-VMAS M 6;7 89 27
CA-VMA9 M 7;0 71 21
CA-VMAL0O M 7;6 72 17
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4.2.2 Tasks and procedure

The children reported in this chapter received verbal mental ability, non-verbal
intelligence, EF, memory for sentential complement, verb factivity, and FB tasks as
described in Chapter 2 and Chapter 3. The autistic children received the tasks in a quiet
room in the training center, some of them were accompanied by one of their teachers
or caretakers. They received a pencil bag and stickers after finishing the whole test as
a reward for participation. The verbal mental ability, non-verbal intelligence,

complementation, and EF tests were administered before FB and verb factivity tests.

4.3 Results

This section presents the results from the data of children with ASD and their CA-
VMA-matched TD peers. Table 4.2 shows the means (proportions) and standard
deviations of the two groups’ performances on the verbal mental ability, non-verbal
intelligence, EF, and complementation tasks. It demonstrates that the autistic children
performed poorer than TD children on all tasks except for Raven’s and the DNS tasks,
however, Mann-Whitney U tests revealed that there were no significant differences
between autistic children’s and their CA-VMA-matched TD peers’ performances on

non-verbal intelligence, EF, and complementation tasks.
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Table 4. 38 Means (Proportions) and standard deviations (SD) of tasks in ASD
and TD matched groups (N = 20)

Tasks ASD (N =10) TD (N =10)

Mean SD Mean SD

(proportion) (proportion)
PPVT-R (0-175) 75.60 (43%) 16.61 78.40 (45%) 15.24
Raven’s (0-60) 20.90 (35%) 8.29 19.60 (33%) 4.93
DCCS (0-24) 16.40 (68%) 7.52 20.10 (84%) 2.13
DNS (0-16) 15.80 (99%) 0.63 14.90 (93%) 3.48
DST (0-28) 11.50 (41%) 1.72 13.00 (46%) 2.94
Comp (0-12) 7.70 (64%) 2.67 8.40 (70%) 5.80

Note: PPVT-R = Peabody Picture Vocabulary Test - Revised; DCCS =
Dimensional Change Card Sort test; DNS = Day-Night Stroop test; DST = Digit
Span Test; Comp = Memory for complement test

4.3.1 Verb factivity

Table 4.3 presents the percentages of each type of responses to the factive verb zhidao
‘know’, the non-factive verb juélé ‘think’ and the counter-factive verb jidzhuang
‘pretend’ in autistic children and CA-VMA-matched TD children. For zhidao ‘know’,
it demonstrates that autistic children performed similarly with TD children in the “+
- condition, with “no” responses taking up around 60%. Both groups’ “no” responses
in the “+—" condition were significantly above chance (ASD: t(9) = 2.84, p =.02; TD:
t(9) = 3.28, p = .01), and were significantly more than their “yes” and “maybe”
responses (Wilcoxon signed-rank test: “yes”: ASD: Z=-2.1,p=.04; TD: Z=-2.0,p
=.05; “maybe”: ASD: Z =-2.09, p = .04; TD: Z = -2.61, p < .01). Different from
autistic children, TD children’s “yes” responses in the “+ +” and “— +” conditions are
significantly above chance (“+ +”: t(9) = 3.46, p < .01; “— +": 1(9) = 3.02, p = .01).
Although the pattern of the most frequent responses to zhidao ‘know’ in the “+ +” - “+

2

- “— +” conditions was “yes” - “no” - “yes” in both ASD and TD groups, only TD
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children’s correct responses in terms of verb factivity in the three conditions were
significantly above chance. Therefore, the results suggest that TD children, but not

autistic children were able to understand zhidao ‘know’ in terms of verb factivity.

Table 4. 39 Percentages of each type of responses to each verb in ASD and TD
matched groups (N = 20)

Verbs “t 47 “f “_4n
“Yes” “No” “Maybe” “Yes” “No” “Maybe” “Yes” “No” “Maybe”
Zhiddo ‘know’ ASD (N=10) 44%  34%  22% 2%  58%  20% 38%  34% 28%
TD(N=10)  64% 28% 8% 2%  64%  14% 58%  32% 10%
Juédé ‘think’ ASD(N=10) 54% 30% 14% 32%  48%  20% 32%  42%  24%
TD(N=10)  34%  40% 26% 38%  32%  30% 36%  30% 34%
Jidzhudng ‘pretend’ ASD (N=10) 38%  42%  20% 26%  56%  18%
TD (N=10) 10%  76%  14% 78%  14% 8%

For juélé ‘think’, none of the three types of responses in each condition were
significantly above chance, and there were no significant differences among all three
types of responses in each condition in the two groups. The results suggest that both

groups of children did not understand juélé‘think’ as a non-factive verb.

For jidzhuang ‘pretend’, Table 4.3 shows that the two groups performed differently on
it. TD children responded with significantly more “no” responses in the “+ +”
condition and “yes” responses in the “+ —” condition than autistic children (Mann-
Whitney U: “++”: U =19, p=0.16; “+-": U =5, p <.01), whereas autistic children
responded with significantly more “no” responses in the “+ —” condition than TD
children (Mann-Whitney U: U = 11.5, p < .01). Among all three types of responses,
TD children’s “no” responses in the “+ +” condition were significantly above chance
((t(9) =5.48, p <.01) and significantly more than their “yes” and “maybe” responses
(Wilcoxon signed-rank test: “yes”: Z =-2.83, p <.01; “maybe”: Z =-2.57, p=.01) and
their “yes” responses in the “+ —” condition were significantly above chance (t(9) =

7.09, p < .01) and significantly more than “no” and “maybe” responses (Wilcoxon
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signed-rank test: “no”: Z = -2.68, p < .01; “maybe™: Z = -2.82, p < .01). The results
suggest that TD children understood jidzhuang ‘pretend’ as a counter-factive verb,

while autistic children did not.

To compare the two groups’ overall performances on the three factivity verbs, scores
of correct responses to these verbs were coded in terms of factivity. As noted in
Chapter 2 earlier in this thesis, correct responses to zhidao ‘know’ in the “+ +7, “+ -
and “— +” conditions were “yes”, “no” and “yes”, to juélé ‘think’ in the three
conditions were “maybe” and to jidzhuang ‘pretend’ in the “+ +” and “+ —” conditions
were “no” and “yes”. As the total scores of each verb were different, the proportion of
the score of each verb was calculated by dividing scores of zhiddo ‘know’ and ju&lé
‘think’ by 15, and of jidzhuang ‘pretend’ by 10. Table 4.4 shows the means of the
proportions of correct responses to all three verbs of the two groups. It demonstrates
that autistic children performed poorer on all three verbs than the CA-VMA-matched
TD children. Mann-Whitney U tests revealed that autistic children performed
significantly poorer than the CA-VMA-matched TD children on the factive verb
zhidao ‘know’ (U = 24, p = .05) and on the counter-factive verb jidzhuang ‘pretend’

(U =25, p<.01), but not on the non-factive verb jué&lé‘think’.

Table 4. 40 Means (Proportions) and standard deviations (SD) of factivity verbs
in ASD and TD matched groups (N = 20)

Groups Zhidao ‘know’ Jué&lé‘think’ Jidzhuang ‘pretend’
Mean SD Mean SD Mean SD
ASD (N=10) 0.47 0.15 0.19 0.20 0.34 0.16

TD (N =10) 0.63 019 035 0.28 0.79 0.17
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4.3.2 False belief tasks

Table 4.5 shows the number of autistic children and the CA-VMA-matched TD
children passing control and test questions of each FB story. Eight out of ten CA-
VMA-matched TD children passed first-order and second-order FB tasks, while only
four and two out of ten autistic children passed first-order and second-order FB tasks,
respectively. For the four autistic children who passed first-order FB tasks, only one
passed both test and explanation questions, and the two who passed second-order FB
tasks only passed test questions but not explanation questions. Whereas the eight TD
children who passed first-order FB tasks passed both test and explanation questions.
Among the eight TD children who passed second-order FB tasks, six of them passed

both test and explanation questions.

Mann-Whitney U tests revealed that autistic children performed significantly poorer
than the CA-VMA-matched TD children on test and explanation questions of first-
order FB stories (test questions: CL1: U = 25, p = .03; CL2: U = 20, p < .01;
UCL1 other: U =25, p =.01; UC2_self: U = 20, p <.01; UC2_other: U = 25, p = .01;
explanation questions: CL1: U =15, p<.01; CL2: U =15, p<.01; UC2_self: U = 20,
p <.01; UC2_ other: U = 30, p = .03). The two groups did not perform significantly
differently in their performances on reality or memory control questions of first order
FB tasks. In the four second-order FB stories, there were four reality questions, three
memory questions, three first-order belief questions, four second-order FB test
questions and explanation questions. Mann-Whitney U tests revealed that autistic
children did not perform significantly differently from CA-VMA-matched TD
children on reality control questions, but performed significantly or marginally
significantly poorer than CA-VMA-matched TD children in memory questions

(second-order FB2_control 2: U = 20, p < .01; second-order FB3_control 1: U =30, p



138

= .03; second-order FB4_control 2: U = 20, p < .01), in first-order belief questions
(second-order FB1_control 2: U =30, p =.03; second-order FB1_control 3: U =15, p
<.01), in second-order FB test questions (second-order FB1: U = 35, p =.07; second-
order FB4: U = 35, p = .07), and in second-order FB explanation questions (second-
order FB1: U = 35, p = .07; second-order FB2: U = 30, p = .03). In sum, autistic
children did not perform significantly different from TD children on reality questions
of first-order or second-order FB tasks, nor did they perform differently on memory
questions of first-order FB tasks from TD children. However, they performed
significantly poorer than TD children on test and explanation questions of first-order
and second-order FB tasks, and on memory questions of second-order FB tasks. The
results suggest that autistic children had impairments in both first-order and second-
order FB reasoning. Their poor performances on first-order FB tasks could not be due
to their failure to remember stories because they performed equally well as TD
children on reality and memory control questions of first-order FB tasks. For second-
order FB reasoning, EF, to some extent, accounts for their poor performance on

second-order FB tasks.
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Table 4. 41 Number of children passing questions in first-order and second-
order FB tasks in ASD and TD matched groups (N = 20)

FB tasks Questions ASD (N=10) TD (N=10)
First-order Control_memory 9 10
FB_CL1 Control_reality 8 9
Test 3 8
Explanation 1 8
First-order Contro_memory 9 10
FB_CL2 Control_reality 7 9
Test 2
Explanation 1
First-order Control_memory 10 10
FB_UC1
Self test 2 6
Self_explanation 1 6
Other_test 0 5
Other_explanation 0 5
First-order Control_memory 10 10
FB_UC2 Self_test 1 7
Self_explanation 1 7
Other _test 0
Other_explanation 0
Second-order FB1 Control 1_reality 9 10
Control 2_first-order belief 6 10
Control 3_first-order belief 3 10
Test 0
Explanation 0
Second-order FB2 Control 1_reality 8 10
Control 2_memory 4 10
Test 1
Explanation 0
Second-order FB3  Control 1_memory 6 10
Control 2_reality 6
Control 3_first-order belief 6
Test 1 2
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Table 4.5 continued ...

Explanation 0 2
Second-order FB4 Control 1_reality 9 10
Control 2_memory 4 10
Test 0 3
Explanation 0 1

Note: CL = change-of-location task, UC = unexpected content task

Table 4.6 presents the means and standard deviations of autistic children’s and CA-
VMA-matched TD children’s performances on FB tasks. Mann-Whitney U tests
revealed that autistic children performed significantly poorer than TD children on first-
order FB tasks (U = 16, p < .01) as well as on second-order FB tasks (U = 14, p <.01).
As noted earlier, autistic children did not perform significantly different on Raven’s,
EF, memory for sentential complement tasks or the non-factive juélé&‘think’ from the
CA-VMV-matched TD children, but performed significantly poorer on the factive
verb zhidao ‘know’ and the counter-factive verb jidzhuang ‘pretend’. Therefore, the
results suggest that the autistic children’s understanding of verb factivity and first-
order and second-order FB reasoning may be linked, independent of verbal mental,

non-verbal intelligence, EF or complementation abilities.

Table 4. 42 Means (Proportions) and standard deviations (SD) of first-order and
second-order FB tasks in ASD and TD matched groups (N = 20)

Tasks ASD (N =10) TD (N =10)
Mean SD Mean SD
(proportion) (proportion)
First-order FB (0-12) 1.20 (10%) 2.49 7.70 (64%) 4.76

Second-order FB (0-8) 0.20 (3%) 0.42 2.20 (22%) 1.93
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4.4 Discussion and conclusion

The findings from this chapter provided evidence to support that verb factivity is likely
to relate to first-order as well as to second-order FB reasonings in Mandarin-speaking
children with ASD. The autistic children performed significantly poorer on first-order
and second-order FB tasks as well as on verb factivity than their CA-VMA-matched

TD peers independent of non-verbal intelligence, EF and complementation.

In line with previous research (Baron-Cohen, 1989; Baron-Cohen et al., 1985; Colle
et al., 2007; Happé& 1995; Zhang et al., 2016), the current findings indicate that the
autistic children in this investigation had impairments in understanding both first-order
and second-order FB reasoning, with 60% (six out of ten) and 80% (eight out of ten)
of them failing first-order and second-order FB tasks, respectively. The autistic
children were matched with TD children in CA and VMA, on top of that, they did not
differ significantly in non-verbal intelligence, EF and sentential complement.
Therefore, their poor performances on FB reasoning can not be attributed to those

factors.

With regard to autistic children’s and their CA-VMA-matched TD peers’
performances on the verb factivity task, the findings are inconsistent with those from
Yi et al. (2013). The autistic children in the current sample performed poorly on all
three factivity verbs (zhidao ‘know’, juélé ‘think’ and jidzhuang ‘pretend’) and
significantly poorer than the CA-VMA-matched TD children in zAidao ‘know’ and
Jjidzhuang ‘pretend’. Whereas, Yi et al. (2013) found that the autistic children in their
sample performed quite well in understanding zhidao ‘know’, and their performance
in it did not significantly differ from those of CA-matched and VMA-matched TD

children. The discrepancies between the findings in Yi et al. (2013) and this study
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about autistic children’s understanding of zhidao ‘know’ may be explained by
methodological differences in the two studies. Yi et al. (2013) used a hidden object
task (Moore et al., 1989), while this study employed a TVJ task (Abbeduto &
Rosenberg, 1985). Test sentences in Yi et al. (2013) were constructed with 1PS, while
in this study were with 3PS. Although the autistic children in Yi et al. (2013)
performed well in zhidao ‘know’, they did not understand yiwéi (used as ‘falsey
think’), and their performance on it was significantly poorer than their CA-matched
TD peers. Besides, Yi et al. (2013) found that the autistic children’s poor performance
on yiwei ‘falsey think’ could not be explained by age, verbal ability or EF. In this
study, the autistic children were both CA- and VMA-mathced with TD children, in
addition, the two groups of children did not differ significantly in their performances
on EF. Therefore, this study is consistent with Yi et al. (2013) in finding that
Mandarin-speaking autistic children had deficits in understanding factivity even after

controlling for age, verbal ability and EF.

A few studies have documented the important role of sentential complement in autistic
children’s FB reasoning (Lind & Bowler, 2009; Tager-Flusberg, 2000; Tager-Flusberg
& Joseph, 2005). If autistic children depend on the knowledge of sentential
complement specifically to bootstrap their meta-representation capacity, the children
who pass FB tasks were expected to perform better on the complement task that those
who did not. Among the ten autistic children in this investigation, there were four
children that passed first-order FB tasks and two children that passed second-order FB
tasks. The mean scores of the four first-order and two second-order FB autistic passers
(8 and 8.5 respectively) were higher than those of first-order and second-order FB
autistic failers (7.5). Therefore, the data of the current sample imply a possible role

complementation plays in autistic children’s FB reasoning. Although autistic



143

children’s performance on the complementation task, on the whole, did not
significantly differ from their CA-VMA-matched TD peers’, the distribution of their
performance on the complementation task was quite different from that of TD children
(see Table 4.7). It shows that autistic children’s scores varied from 3 to 12, while TD
children’s did not vary much, with three children obtaining 0 and seven children
obtaining 12 scores. The results suggest that autistic children’s understanding of
sentential complements remained unstable, and it is possible that they may be able to
employ the knowledge of complementation as a compensatory to pass FB tasks when

their understanding of it becomes stable.

Table 4. 43 Distribution of children with different performances on the
complementation tasks in ASD and TD matched groups (N = 20)

ASD (N = 10) TD (N = 10)

Score (0-12) No. Score (0-12) No.
12 1 0 3
10 2 12 7

9 1

8 1

7 2

6 1

) 1

3 1

In conclusion, this chapter investigated Mandarin-speaking autistic children’s
understanding of verb factivity and first-order and second-order FB reasoning. Autistic
children were carefully matched with TD children in CA as well as in VMA. In
addition, the two groups of children were not significantly different in non-verbal

intelligence, EF or sentential complement abilities. Among all three factivity verbs,
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autistic children performed significantly poorer than their CA-VMA-matched TD
peers on the factive verb zhidao ‘know’ and the counter-factive verb jidazhuang
‘pretend’ which carry presupposition, but not on the non-factive verb jué&lé ‘think’
which does not carry presupposition. For FB reasoning, autistic children performed
significantly poorer than CA-VMA-matched TD children as well on both first-order
and second-order FB tasks. Therefore, the findings of this chapter suggest a possible
link between verb factivity and first-order and second-order FB reasoning independent
of non-verbal intelligence, EF, and sentential complement in Mandarin-speaking

autistic children.
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Chapter 5

5.1 Summary

The main purpose of this dissertation was to investigate the relation between verb
factivity and first-order and second-order FB reasoning in Mandarin-speaking children
with and without ASD. Before addressing the main purpose, Mandarin-speaking
adults’ and children’s use and understanding of six verbs (zhidao ‘know’, faxian
‘discover/be aware’, ju@lé ‘think’, tingshuo ‘hear’, yiwéi ‘think/falsely think’,
Jjidzhuang ‘pretend’) were examined from the perspective of factivity in a corpus study

and an experimental study, respectively.

The corpus study provided information about whether children used the target verbs
or not, how they used these verbs, and the first emergences of these verbs. Among the
six verbs, utterances with some verbs or with some verbs in some conditions were not
detected. No utterances with tingshuo ‘hear’ in all three conditions, with faxian
‘discover/be aware’, juélé think’, yiwéi ‘think/falsely think’ in the “— +” condition
and with jidzhuang ‘pretend’ in the “+ —” and “— +” conditions were found in child’s
speech. Although children were able to use zhidao ‘know’ at 2;1, their early use of it
did not convey factivity, and they did not begin to use it as a factive verb until they
reached 3;0. It was the same for jué&lé ‘think’ which emerged early at 2;4 as well,
whereas it was used as a non-factive verb after 3;0. Although faxian ‘discover/be
aware’ could be used as a factive verb and a non-factive verb, and yiwéi ‘think/falsely
think” could be used as a non-factive verb as well as a counter-factive verb, they were
only used as a factive verb and a counter-factive verb by both adults and children in

the corpora, respectively.



146

In the experimental study, zhiddo ‘know’ was treated as a factive verb, juélé‘think’
and tingshuo ‘hear’ were treated as non-factive verbs in the “+ +”, “+ - and “— +”
conditions, and faxian ‘discover’ was treated as a factive verb and jidzhuang ‘pretend’
was treated as a counter-factive verb in the “++” and “+ - conditions by adults. Yiwéi
was treated as a non-factive verb ‘think’ as well as a counter-factive verb ‘falsely
think’ in the “+ +” and “+ —” conditions by adults. According to adults’ performances
on these verbs, how and when children treated each verb were examined. The results
indicated that children were able to treat ziidao ‘know’ in the three conditions and
faxian ‘discover’ in the “+ +” and “+ —” conditions as factive verbs, and jidzhuang
‘pretend’ in the “+ +” and “+ —” conditions as a counter-factive verb at 4;0. The
children were not found being able to treat ju&lé think’ as a non-factive verb until
they reached 6;0. For tingshuo ‘hear’, even the oldest children, the 7;0 were not able
to understand it as a non-factive verb. For yiwéi ‘think/falsely think’, it sSeemed that
the 4;0 did not understand it in terms of verb factivity, the 5;0 began to be aware of the
counter-factivity it conveyed, and the 6;0 began to be aware of both the counter-

factivity and non-factivity it conveyed.

Three verbs, zhidao ‘know’, juélé‘think’ and jidzhuang ‘pretend’ that were treated as
a factive verb, a non-factive verb and a counter-factive verb respectively were
employed to examine the relation between verb factivity and FB reasoning in both TD
and autistic children. Apart from children’s understanding of verb factivity and FB,
their verbal mental, complementation, EF abilities were assessed as well. For TD
children, only the understanding of the factive verb zhidao ‘know’ was a significant
predictor of their performances on first-order and second-order FB tasks when
controlling for the effects of age, verbal mental ability, EF and complementation.

However, verb factivity conveyed by the factive verb zhidao ‘know’ was not the



147

unique significant predictor of the performances on first-order and second-order FB
tasks. Complementation and EF, as well, were significant predictors of first-order and
second-order FB performances, respectively. The autistic children performed
significantly poorer than their CA-VMA-matched TD peers on verb factivity and first-
order and second-order FB tasks, but not on the other tasks, which suggests a possible
link between verb factivity and first-order and second-order FB reasoning in children

with ASD.

5.2 Significance

The current studies reported in this dissertation examined verb factivity understanding
in Mandarin-speaking children and adults and explored the relation between all three
types of factivity verbs and first-order and second-order FB reasoning in Mandarin-
speaking children with and without ASD. The findings from this dissertation have

empirical as well as theoretical significances.

5.2.1 Empirical significance

The results of this dissertation have several empirical and practical significances. First,
the results of the experimental study on verb factivity understanding in Mandarin-
speaking adults and children provide empirical evidence for the categorization of
different types of factivity verbs and the developing knowledge of the target factivity
verbs. Second, the findings of verb factivity in Mandarin-speaking adults’ and
children’s speech and in the experimental study may be applied in natural language
processing of verb factivity such as information retrieval and extraction. Third, in the

experimental study on the relation between verb factivity and FB understanding in TD
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children and in autistic children, the results showed that verb factivity conveyed by the
mental state factive verb zAiidao ‘know’ was a significant predictor of children’s first-
order and second-order FB reasoning and sentential complement structure was a
significant predictor of first-order FB reasoning in TD children, and verb factivity was
likely to relate to first-order and second-order FB reasoning in autistic children. These
findings may provide insights for teachers and clinicians to develop curriculum and
interventions to help TD children and children who suffer from delays or deficits in
ToM with ToM understanding and development. Mental state factivity verbs and
sentential complement structure could be used to design stories, games, activities, and
treatments to assist individuals to pay attention to their own and others’ mental states,

and to develop representations of mental states.

5.2.2 Theoretical significance

The studies reported in this dissertation enriched the literature in the acquisition of
verb factivity and in the relation between language and ToM development. The
findings of the corpus and experimental studies on verb factivity provide evidence
from Mandarin Chinese on the hypothesis that the acquisition of verb factivity
precedes on a verb-by-verb basis (Falmagne et al., 1994; Scoville & Gordon, 1980).
The results of studies on the relation between verb factivity and FB reasoning would
shed light on the issues under debate on the relation between language and ToM such
as which particular aspects of language contribute to FB reasoning and how do these
aspects of language contribute to FB reasoning. Verb factivity and sentential
complement significantly predicted FB reasoning even when controlling for verbal
mental ability and EF. These findings are in line with the findings from previous

studies that verb factivity and sentential complement play specific roles in children’s
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FB reasoning (Cheung et al., 2009; de Villiers & Pyers, 2002; Hale & Tager-Flusberg,
2003; Lohmann & Tomasello, 2003; Mo et al., 2014), and suggest that both semantics
and syntax are important to children’s FB understanding. The results in this
dissertation support the hypothesis that language plays a facilitating role in ToM
development. The new finding of the current studies is that different aspects of
linguistic forms contribute differently in the course of ToM development. Sentential
complement significantly predicted first-order FB reasoning, its role did not extend to
second-order FB reasoning. Verb factivity significantly predicted first-order as well as

second-order FB reasoning.

5.3 Remaining issues and future studies

A number of issues on the relation between language and ToM remain unsolved. For
example, whether verb factivity is causally related and contributed to first-order and
second-order FB reasoning, or the other way around. To answer questions about causal
relationship, longitudinal studies or training studies may be conducted. With regard to
future studies, children’s understanding of sentential complement, verb factivity, and
FB reasoning may be assessed longitudinally so as to investigate how their early
language abilities are related to their later FB reasoning or vice versa. Trainings on
verb factivity and sentential complements may as well be conducted to investigate

whether earlier training improves children’s FB performances later or not.

The corpus and experimental studies on verb factivity only examined six factivity
verbs, in future studies, more verbs could be involved to investigate verb factivity in
Mandarin more systematically. Verbs in several dimensions may be explored. For

example, (1) factives (e.g., ‘know’) vs. semi-factives (e.g., ‘see’) vs. non-factives (e.g.,
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‘think” vs. counter-factives (e.g., ‘pretend’) (Leech, 1981; Li, 2015; Yuan, 2014), (2)
behavioral verbs (e.g., ‘hear’) vs. MSVs (e.g., ‘think’), and (3) verbs with high
certainty (e.g., ‘sure’) vs. low certainty (e.g., ‘guess’). Apart from TVJ task, varied
tasks such as But-Not task (Falmagne et al., 1994; Schulz, 2003) and sentence-picture
matching task (Zimmerer, Varley, Deamer, & Hinzen, 2019) could as well be used to
assess child’s knowledge of factivity. As the results of the experimental study on verb
factivity understanding showed that even the oldest children, the 7;0 did not
understand tingshuo ‘hear’ from the perspective of verb factivity, future studies could
extend the age range of participants to examine the developmental knowledge of

factivity verbs more comprehensively.

Yiwéi ‘think/falsely think’ has features of both a non-factive verb as well as a counter-
factive verb, and the findings of the experimental study in Chapter 2 showed that adults
and children treated it as a non-factive verb as well as a counter-factive verb. However,
previous studies that examined yiwéi ‘think/falsely think’ only treated it as a counter-
factive verb (Chen et al., 2012; Lee et al., 1999; Yi et al., 2013), and did not take into
consideration that participants might understand it as a non-factive verb as well. In
future studies, more discourse contexts such as strong contrary of two events or beliefs,
adverbs, sentence final particles, and stressed intonation could be used in tasks which
attempt to assess participants’ understanding of yiwéi ‘think/falsely think’ as a counter-

factive verb.
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Appendix

False belief task stimuli

Change-of-location story 1 (Wimmer & Perner, 1983)

“RAEFE, REA DR XK, XEA AT, AFRRE
ZARMADOL, it E BB T B PR 25 7. WRORNE, BT OREEEFEF
FEERDE, RJRIRE MM T B IROREIGR TSR, bk 7. —2)L
ZJa, =EFER T . 7

PR R 1 TFAa iR, A AHE L BRI TR B2

PE ) R 2: e BRIUAEAENR FLF2

DA i A “DUAE, SR AFRE, RERF, AEERAEMIR L2 RF R 2 1l AR 0 EL 2>

AR o) R <N A W2

Change-of-location story 2 (Wimmer & Perner, 1983)

IR, XA A XN, A SR, KBRS T N
DIEA R HRE, it SRRt & 2. A5, MM ELREDT 1. WidE, &
NI, SRR . NR, R AR, ik T, 2L

Je, NHER T

PR 1T AR RO, /N IHE B RE AL TR B 1 27

PEfI IR L 2: < ERRILAE AN B E 2

T i R <DUAE, SN, /N, AR ETRELE I B2, /N B 2 e R L2

AR 0] AL < M A Wg?”
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Unexpected-content story 1 (Gopnik & Astington, 1988; Perner et al., 1987)

[ 53 feon — AR & 7], Ui IR IRk, A& T B2t Aan?”
[ AT & AT, el B ], ) XA
(AR 2 E gt B m & 7 B, e T ]
“HIRIICIE B R,

A ) AL AR ie AR A & T A A

[An R AR A B35 1 ] e, 0 2 5 0 3 e ]

P2

Self WA [ AL AT I EZ AT, RS & 7 B A

Self fiffE i) gl <t Wg?”

IR 53 Jern — AN g%], B XA B, i MORER IS S IX A& 1. B,
IR, B, XA G T B A

Other Il EE: “BLBL U2 A 27

Other MR [r) el “Jytt-AWe?”

Unexpected-content story 2 (Gopnik & Astington, 1988; Perner et al., 1987)

[ R R — AP 7], Ul IR iRd, RAE T B A
RLRE A = A (= 24 = e ENTET] 0 778 SO I ) P 5 e = 2 o/
It B Bt A el & 7 B, AR E o B ae 1.
“HIRFICE & T3t L. »

bl PR S AN TREE S e e Bt BN i

[An SR AR A B0 1 ] e, O 2 003 e ]

Self PG Al AT I NG AT, RS &1 Bt ane”
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Self fifREiAl L <N 2R E T RimE
[ A s — AN 552, i
AT, MRMCRERB L XA T BUE, R T, U, XA TR
W2
Other AR A& 1: “TF Ui a A n?”

Other I RE 2: <A Wg?”

The ice-cream van story (Perner & Wimmer, 1985)

“CIRRERERE, XTI MMMEAEMRIDIN TH. BB, TR AREDT. £2 5
B, A RO S0k . 75 75 18 SR UK, R MATERER B 1. 5 IR
ATFlre BERFRRY FLOKBRRIBURUE, IRAT LRl X, AR5 FERRk K, 3K
BN AR N ORI, J7 97 Ul TR ARCEIE, - E 2 idfs
W ” SRETT TR K T o DUE, R I AAEA TR BB, B2 FREf e, 3
VKA I BURUEE B IT A Tl o FERE AL AREEL IR JLIAF? SLUKIA BRI < B2
FERAMIL o 2 BB NSRRI, ARBA AT e N FIKER . » SEUKE
BB AR I i, 23457 75K TR R XL, B TIKEE S . 7
751l AREEEGRILIF?” SEUKEGR RIBUR: BB LK ARE, AT e A7 N SKIK
Wiko > I35V SR RE WAR 1o DUEREREANRIIE 55 77 BR ST0K A B BUR
k. FREREAFIEDY IARRERSK 1. %P 0a, RAEEEIKIT 7). &
RERBNTT T, TR T 7 . RERE ). <36 ) 55 75 FE X5 2° 57 557 1 U 4
Yo 2 SEUKBEEE 1. 7

PR TR 12 97 I I8 SRR B BUHE A R s 2
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A R 2: <57 57 MR LUK IR 127
PR T 3 R RITE S KA A BURUER 7 57 B Tl s 2
“UOAE: FEREANFNE I7 77 BR LUK B BURS L T, A AN FIE .
GCrgdl: <P, PERRERITTTT, WFERE, Fefe, J777 ML M2, FEfE
YT EWILT?”

R I L D9t AW ?”

The hidden toy story (Astington et al., 2002)

“ERRA, XRFH . FFERHRIL. WL KL T — MRF It E
KbL. FFTRARIL, ERKEBEASLWIC. KE, Ridk—T gk, K
HERHUBEA T B, REm R GEAILT o SRR 5 RS KA
R, FIFIHEBCR S R IT L. S5, FAHE CHUSAE KR hh e B . K%
[AIR B, & LFTATE CAURE R T B T o RFRE WAF 7, (R FFIEE
WK KRR, WFF B, A, RERIT—F IR,
KB EE L.

A2 ) W R 1 AR 2 WA 2 7, AR R BLSAE R FL )2

Pl ) 1 2: “RIFTBr 7 RHLZ )G, 8 HUBHEME 5L 127

25 1 o R 3 <K R R LIALE 72 B L A 2

TR FARAEIE RS W CHURERE B T, FIRAE.

U e R <BRAE, FRIMFTHT, FIHT, KA EME HLAR A2, AT 23 P76 B
g 2>

R I A 9 42



155

The soccer practice story (Miller, 2013a)

RN, XA, AR A, TS RN E RSB, N, D
Ve BIEkY . INFE WA YEE TORERY . MU 5 RER E4EE, FAIARE
HERIGEGER T, BANEERFEBER 7. XA, e 215k, M E
T FR G YR, S REERFEGRER . NFE BRI K IR, iS22
LTS, B A RERGELEE, BANTEEQFEBER 7. ° WSS <, o
WM, fra LR . * DHENEARIEE IR Z ML o, NG ARIE.
INER BTSSR, IS USIDAE S o /NI BTRAT, 1 IR i i A 2 2 e i
I TR BBR T . 7

B e L Yiis2 1 R LZRER?”

A2 AL “AELERE TN BIERI A, NS AR ZEAE IR L 2R ER?”

“GOAE: ADNEAREEERZ M UOE, NEARIE. 7

TR L < NHFEL R UL, JIEVINE, /NE, G EWE T2, N
YR 1

WS A a4 D

The cake story (Miller, 2013b)

“RRIETHF, XA . WU TS EDRE, NG S 1R X EAE
iz TARZ 1, (BRI T2, TR T RSN . 2R )m, T4
AN A S B D0 1 o ABATIFE S B, Q80 SrE M AR B 2= ok, G 10K
Mo PEFEHERME K. Whiyd: FEHg, FICEALBEEIKA 7. ° IEISITIHKAE, &
WY HRE . AERSHE T OKAR I i, AT ARSI, 38 6 ) B B EAR AR VAR BL
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EHESCE W74, MR LT HF. ISl X £ 7. —2JLZ )G, THitRER
Pl ] < ERE LA AL R L2
A AL “THAR o, FER IR sh ERE 2 |, HORRAEMR >
“IOAE: HEHEANKE T4 R ILERFEEVKAE B, ISHs AN e,
Ml B, B, I, 7 Em RN, W20 7 s
FENR B E R 2™

R 2 0
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