Child Development, May /June 2002, Volume 73, Number 3, Pages 734-751

The Relation between Children’s and Mothers” Mental State Language
and Theory-of-Mind Understanding

Ted Ruffman, Lance Slade, and Elena Crowe

This study investigated the relation between mothers’ utterances and theory of mind in a longitudinal study
involving three time points over 1 year. Mothers were asked to describe some pictures to 82 children at all
three time points. Mothers’ use of mental state utterances in these descriptions at early time points was consis-
tently correlated with later theory-of-mind understanding. This was true even when a number of potential me-
diators were accounted for, including children’s own use of mental state language, their earlier theory-of-mind
understanding, their language ability, their age, mothers’ education, and other types of mother utterances.
Mothers’ mental state utterances seemed genuinely causal because early theory-of-mind ability was not re-
lated to later mother mental state utterances (i.e., it was not a reciprocal relation). Results also showed that chil-

dren’s desire talk preceded their talk about beliefs.

INTRODUCTION

The present study examined two main issues. First, it
examined whether mothers’ mental state language
plays a causal role in the development of children’s
theory of mind. Philosophers (e.g., Churchland, 1988)
and psychologists (Wellman, 1990) have argued that
desires and beliefs are the two mental states that are
central to understanding others” behavior and emo-
tions. Research has shown that children come to un-
derstand how desires affect emotions and actions
around 2 or 3 years of age, and how beliefs do so at
about 4 years of age (for summaries, see Perner, 1991;
Wellman, 1990), although there are debates about the
precise age of onset (e.g., Lewis & Mitchell, 1994;
Moore et al.,, 1995). This study explored whether
mothers’ language relates to children’s subsequent
performance on tasks that tap children’s understand-
ing of desires, emotions, and beliefs. Second, it exam-
ined whether children’s utterances about desires pre-
cede their utterances about thoughts, and act as a
training ground for theory of mind in general. Our in-
terest was in theory of mind construed broadly as
mental state knowledge, rather than whether this
knowledge is theorylike (Gopnik, 1993; Perner, 1991;
Wellman, 1990), or simulation based (Gordon, 1992;
Harris, 1992).

There are a number of reasons for thinking that
parents affect theory-of-mind understanding. These
include the demonstrated influence of other family
members, the things mothers say in their disciplinary
efforts, the kind of talk they use in play and nondisci-
plinary situations, and the parenting practices associ-
ated with secure child attachment (these reasons are
discussed further below). A number of studies have
shown that children who have many siblings pass

theory-of-mind tasks earlier (Jenkins & Astington, 1996;
Perner, Ruffman, & Leekam, 1994; Ruffman, Perner,
Naito, Parkin, & Clements, 1998). Likewise, greater
time spent with older kin and older adults (Lewis,
Freeman, Kyriakidou, Maridaki-Kassotaki, & Ber-
ridge, 1996) is associated with improved theory-of-
mind performance. Because parents typically spend
such a large amount of time with their children, it
would be surprising if they too did not influence their
children’s theory of mind.

Among the studies that have directly examined
mother effects, some have used a single time point.
For instance, Ruffman, Perner, and Parkin (1999)
found advanced false-belief understanding in chil-
dren of mothers who claimed they focused on the
mental states or feelings of others when their children
had transgressed against those others. Meins, Fer-
nyhough, Russell, and Clark-Carter (1998) studied
mother effects directly using a longitudinal study.
They found that security of attachment at 11 or 13
months of age was linked to a number of subsequent
child and mother attributes. Mothers of securely
attached children tended to describe their children
using mental state terms when the children were 37
months, and were more sensitive to their children’s
difficulties or success when giving feedback on a task
in which children constructed an object from smaller
objects at 37 months. Crucially, securely attached
children did better on false-belief tasks at 49 months
of age. They also found that mothers’ sensitivity
and tendency to use mental attributes when describ-
ing their children at 37 months were related to chil-
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dren’s false-belief understanding at 49 months, and
that mental attribute descriptions were related to
belief-based emotion understanding at 61.5 months
(see also Meins & Fernyhough, 1998). Meins et al.
(1998) argued that maternal “mind-mindedness”
(mothers’ tendency to focus on their children’s in-
dependent mental states) facilitates theory-of-mind
understanding.

In another longitudinal study, Dunn, Brown,
Slomkowski, Tesla, and Youngblade (1991) found that
(1) children’s talk about feelings (talk about desires or
emotions) was related to performance on tasks that
tapped affective understanding and belief under-
standing, (2) child-mother talk (child to mother +
mother to child) correlated with both affective under-
standing and belief understanding, (3) children’s talk
about causes was linked to affective understanding,
and (4) child-mother talk about causes (child to
mother + mother to child) correlated with belief un-
derstanding. Similarly, Dunn, Brown, and Beardsall
(1991) found that emotion understanding at age 6.5
correlated with both child-to-mother feeling state talk
at 3 years of age, r = .42, and with mother-to-child
feeling state talk, » = .40. Further, Dunn, Brown, and
Beardsall (1991) found that causal language between
child and mother that occurred within feeling state
talk correlated with emotion understanding, and
Dunn, Brown, Slomkowski, et al. (1991) found that
causal language between child and mother correlated
with subsequent false-belief understanding.

Despite this positive evidence, previous research
has not provided strong grounds for inferring that
mothers’ interventions are causal. Single time point
data (Ruffman et al., 1999) are not conclusive because
it is impossible to assess the causal direction of a cor-
relation (e.g., to assess whether mother interventions
facilitate theory of mind, or theory of mind shapes
mother interventions). Further, even with longitudi-
nal designs, Dunn and colleagues (Dunn, Brown, &
Beardsall, 1991; Dunn, Brown, Slomkowski, et al.,
1991) acknowledge that one must be very cautious in
inferring causality. For instance, Meins et al. (1998)
and Dunn and colleagues (Dunn, Brown, & Beardsall,
1991; Dunn, Brown, Slomkowski, et al., 1991) used a
single measure at Time 1 (e.g., mother interventions)
and a second measure at Time 2 (e.g., theory of mind).
There are two reasons why it is difficult to infer a
unique causal role for mother utterances from such
data. First, it is possible that mother interventions at
Time 1 predict theory of mind at Time 2 indirectly
through variance they share with theory-of-mind un-
derstanding at Time 1. That is, theory of mind at Time
1 would be expected to correlate with theory of mind
at Time 2. If mother interventions and theory of mind at
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Time 1 correlate with one another, then early mother
interventions might correlate with later theory of
mind simply through the shared variance with early
theory of mind, and not because they have a unique
causal role in facilitating theory of mind.

Similarly, children’s early social precocity might
shape early mother interventions. One indicator of
early social precocity might be children’s use of men-
tal state language (as well as their early theory of
mind). Indeed, Dunn, Brown, Slomkowski, et al.
(1991) combined child-to-mother talk with mother-to-
child talk. They did not report mother-to-child talk on
its own so it is unclear whether mothers’ interven-
tions facilitated theory of mind independent of chil-
dren’s initial skill level. This is particularly likely be-
cause both child-to-mother and mother-to-child talk
correlated with social understanding in the study by
Dunn, Brown, and Beardsall (1991). It is uncertain,
then, whether mother-to-child talk when children
were 3 years of age facilitated subsequent emotion
understanding, or whether mothers talked more
about mental states when their children were 3 years
because they had picked up on their children’s preco-
cious emotion understanding (evidenced through ad-
vanced child mental state talk).

Consistent with this idea, Brown, Donelan-McCall,
and Dunn (1996) found a relation between children’s
ability to predict false beliefs at 47 months of age and
their mental state language at the same age. Again,
mothers might have picked up on such language as a
sign of social understanding and might have in-
creased their own mental state language as a result.
Yet it would not be that mothers” mental state lan-
guage facilitated children’s later theory of mind, but
rather, that children’s social precocity at an earlier
time point was associated with an enhanced theory of
mind at a later time point. For these reasons it is es-
sential to partial out early theory-of-mind ability and
children’s early mental state language when consid-
ering whether early mother interventions facilitate
later theory-of-mind ability.

In sum, stronger grounds for inferring causality
could be provided by collecting data on theory of
mind and mother interventions at each of two time
points. A causal role for mother interventions would
be supported if Time 1 mother utterances predicted
Time 2 theory of mind, after partialing out Time 1 the-
ory of mind, child mental state language, and child
general language abilities. Further, a unique causal
role for mother utterances would be supported if the
reverse relation did not hold. The present study ex-
amined these issues by asking mothers to talk to their
children about a set of pictures displaying everyday
situations (e.g., a man and a girl at the seaside, two
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children fighting over a toy, a man scolding a boy).
Mothers” and children’s utterances were then re-
corded, transcribed, and coded for different kinds of
mental and non-mental state language (e.g., causal or
fantasy language).

The present study had six main goals. First, mother
intervention and theory-of-mind data were collected
at each of three time points in an effort to provide con-
verging evidence over different sets of time points.
Second, previous research has paid only limited at-
tention to the non-mental state language used by
mothers, but it is very possible that it is something
else that mothers say that is responsible for facilitat-
ing theory of mind. There are a number of categories
of utterances that were clearly represented in the
present data or that have been identified as facilita-
tive in previous research. These included (1) general
descriptions of the stimuli present in the pictures; (2)
fact-based teaching; (3) talk about causes; (4) linking
talk, in which mothers linked events in the pictures to
their children’s own life; and (5) elaborative thematic
talk that went beyond the content of the pictures
themselves. General descriptions and fact-based teach-
ing might enhance children’s general knowledge, lan-
guage, and general inquisitiveness about events in-
cluding behavior. Causal talk between mothers and
their children has been found to correlate with belief
and affective understanding (Dunn, Brown, & Beard-
sall, 1991; Dunn, Brown, Slomkowski et al., 1991). Re-
search also indicates that mothers’ conversations
about past events in their children’s life correlate with
theory of mind (Welch-Ross, 1997). Thus, a correla-
tion between mothers’ linking to the past and theory
of mind might be expected because the linking mea-
sure in the present study primarily involved talk
about past events. Our interest in elaborative talk was
motivated by findings of a link between pretense—
another measure of fantasy—and theory of mind (As-
tington & Jenkins, 1995; Jenkins & Astington, 1996;
Taylor & Carlson, 1997; Youngblade & Dunn, 1995).
Mothers who expand on the visible content of pic-
tures might stimulate general abilities to think about
abstract nonvisible entities, including mental states.
In sum, the present study allowed unique insight into
whether these non-mental state utterances were as, or
more, important to theory of mind than talk about
mental states. This facilitation might take place di-
rectly or indirectly because non-mental state utter-
ances enhance children’s language, and language as
measured on standardized tests is a known correlate
of theory of mind (e.g., Astington & Jenkins, 1999;
Charman & Shmueli-Goetz, 1998; Cutting & Dunn,
1999; Happé, 1995).

On a related note, a third aim was to examine chil-

dren’s language with a standardized test at each of
the three time points to determine whether language
ability mediated the relation between mothers’ inter-
ventions and theory of mind. Dunn and colleagues
(Dunn, Brown, & Beardsall, 1991, Dunn, Brown,
Slomkowski et al., 1991) used mean linguistic utter-
ance—the mean length of each child’s 10 longest ut-
terances—as a measure of language ability. Although
mean linguistic utterance measures linguistic produc-
tion, it does not directly tap linguistic understanding.
In contrast to the robust correlations between stan-
dardized language tests and theory-of-mind, mean
linguistic unit correlated significantly with only one
of three theory-of-mind measures over the two studies
of Dunn and colleagues (Dunn, Brown, & Beardsall,
1991; Dunn, Brown, Slomkowski et al., 1991). Thus, it
is important to control for language ability using
standardized language tests.

Fourth, this study collected data on child mental
state utterances. Recall that previous research has es-
tablished that early child mental state utterances cor-
relate with later theory of mind; thus, it is possible
that early child utterances mediate any relation be-
tween mother utterances and theory of mind.

Fifth, this study compared different types of men-
tal state language. In particular, Bartsch and Well-
man’s (1995) claim that parents’ early talk about de-
sires is a higher correlate of children’s subsequent talk
about thoughts and knowledge than is parents’ early
talk about thoughts and knowledge was investigated.
Bartsch and Wellman examined the desire, knowl-
edge, and belief utterances of children from the
CHILDES database. This is a computerized database
in which children’s utterances in everyday situations
were recorded at various time points. Their analyses
were based on between 4 and 10 children, depending
on the specific analyses conducted and the amount of
data present for each child. These authors argued that
parents’ early talk about desires is a training ground
for children’s understanding of mental life generally,
including beliefs. Nevertheless, Bartsch and Wellman
acknowledged that their findings could only be re-
garded as preliminary because (1) they were based on
only 4 children, and (2) general cognitive ability was a
potential confound. The present study examined
these issues with 56 children, again taking into ac-
count children’s performance on a standardized lan-
guage measure.

A final aim of this study was to examine Bartsch
and Wellman’s (1995) claim that children’s talk about
desire precedes their talk about thoughts, and their
related claim that children’s lack of talk about
thoughts was not due to an absence of parental talk
about thoughts (because parental talk about thoughts



outnumbered children’s talk). Again, Bartsch and
Wellman acknowledged that their finding of earlier
desire talk was based on only 10 children, and their
finding of more parental talk about thoughts was
based on only 4 children’s parents. In an effort to pro-
vide converging evidence, similar analyses were con-
ducted on 56 children in the present study.

At all time points, the choice of theory-of-mind
tasks was motivated by a wish to provide tasks that
tapped both desire and belief understanding, were
appropriate for the age group tested, and would not
overtax children’s attention span. With this in mind,
fewer tasks were given at Time 1 than at Time 3, and
some tasks (emotion-situation) were only given at
Time 1, assuming that children would be near ceiling
subsequently. Likewise, children were asked justifica-
tion questions and were given a “wicked desires” and
ambiguity task only at Time 3, assuming that these
questions and tasks would be too demanding at ear-
lier time points.

METHOD

Children were tested at three time points, although
some children dropped out over time. Time 2 oc-
curred 5 months after Time 1, and Time 3 occurred 12
months after Time 1.

Participants

At Time 1 there were 82 children (age: M = 3.01
years, range = 2.18-4.04 years; 41 girls and 41 boys); at
Time 2 there were 79 children (age: M = 3.41 years,
range = 2.60—4.46 years; 40 girls and 39 boys); and at
Time 3 there were 72 children (age: M = 4.04 years,
range = 3.40-5.06 years; 36 girls and 36 boys). Not all
children had complete data at each time point; there-

Table1 Tasks Employed at Each Time Point
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fore numbers of children examined in individual
analyses sometimes varied. Mothers of the children
responded to advertisements in newspapers, parent
group newsletters, and a parenting magazine, and
were paid £40 (Sterling) for completing the study.
Children were from middle- and upper middle-class
rural and urban areas in a White area of the United
Kingdom.

The variation in age between children at each time
point is an advantage in that it permitted claims
about a broader range of children. Nevertheless, in
many analyses age was partialed out to ensure that
the findings were not due to younger or older chil-
dren only. One finding that validated grouping children
together was that there was no correlation between
mother mental state utterances and age at any time
point (see below).

Materials and Procedure

Table 1 provides a summary of the tasks given at
each time point.

Language. The language test given at all three time
points was the linguistic concepts subtest of the
Clinical Evaluation of Language Fundamentals—
Preschool Test (CELF). Examples of items are pro-
vided in Appendix A. At Times 1 and 2, this subtest
was given in full using the CELF guidelines. At Time
3 the subtest was started one item below the first
point at which the child had failed two of three items
at Time 2. For instance, if a child had failed items 12
and 14 at Time 2, the subtest was started at item 11.

Picture task. At Time 1, mothers were given 10
photographs of people involved in common situa-
tions (e.g., a woman bathing a baby, a girl playing on
a climbing frame, a man and a girl at the beach).
These pictures were taken from the Thorpe Interac-

Time 2

Time 3

Time 1
Language CELF: linguistic concepts
Theory of mind
Belief False-belief translocation
Desire Desire—emotion

Picture task

Emotion-situations

10 pictures

CELF: linguistic concepts

False-belief translocation
False-belief contents other

Desire—emotion
Desire—action

13 emotion pictures

CELF: linguistic concepts

False-belief translocation
Translocation justification
False-belief contents other
Contents other justification
False-belief contents self
Ambiguity

Desire—action

Wicked desires

13 emotion pictures

Note: CELF = Clinical Evaluation of Language Fundamentals.
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tion Measure (Thorpe, 1996). Mothers were given the
photos and the experimenter said, “Can you look at
these pictures with [child’s name], like you would
with, say, a book at bedtime or pictures in a maga-
zine?” The dialogue between mothers and children
was audiotaped and later transcribed. Coders worked
from the written transcriptions but used the audio-
tapes to disambiguate utterances as needed. To en-
sure that the results were not a factor of a particular
set of pictures, at Time 2 and again at Time 3, mothers
were given 13 new photographs. The new pictures
portrayed more emotionally charged or mentalistic
situations (e.g., a “father” scolding his “son,” a girl
showing obvious signs of shyness, two people appar-
ently thinking about their next move in a chess game).
This picture set would potentially have been more
sensitive to picking up differences in mental state
utterances between mothers. Our interest was in
whether an identical pattern of results would be ob-
tained with the picture set used at Time 1 versus
Times 2 and 3, given the potential difference in mea-
surement sensitivity. This is important to demon-
strate the generalizability of the results irrespective of
picture set and measurement issues. For example, if
mothers displayed a similar pattern of variation
across these disparate picture sets, it would go some
way toward showing that a stable and wide-ranging
conversational style was being tapped, rather than a
tendency that is tied to a particular type of context.
Theory of mind. The false-belief transfer task given
at all time points (see Table 1) was based on the study
by Wimmer and Perner (1983), the desire-emotion
task was based on Wellman and Woolley (1990), and
the emotion-situations task was based on Denham
(1986). In the false-belief transfer task a story charac-
ter, Katy, placed a cake (made of clay) in a red box and
left to go and sleep. A second character, Sam, found
the cake, ate some, and placed the remainder in a
green box. Katy woke up and returned and children
were asked the “belief” question (“Where will Katy
look first?”), and three memory questions (“begin-
ning”: “Where was the cake in the beginning?”,
“now”: “Where is the cake now?”, and “watch”: “Did
Katy watch when Sam moved the cake?”). To be
counted as correct on the “belief” question, children
had to answer the three memory questions correctly.
At Time 1, only children age 3 years and above were
given the false-belief transfer task under the assump-
tion that 2-year-olds would fail. The correlations be-
tween theory-of-mind understanding and mother ut-
terances were tested first under this assumption, and
second, using only the children who were actually ad-
ministered the false-belief task (see Results section).
There were two versions of the desire—emotion

task. In both versions children were told that the
story character (David) liked one thing (e.g., horses)
but not something else (e.g., cows). Children were
then asked memory questions about what David
likes, and if they failed, David’s preferences were
restated and children were asked the memory ques-
tion again. If children failed a memory question twice
they were counted as failing the task. Then, David
looked in one location and either found a horse or a
cow and children were asked, “How does David feel.
Does he feel happy or does he feel sad?” Finally, chil-
dren were again asked the memory questions about
David’s preferences (with the same procedure follow-
ing incorrect answers), David searched in a second
location and found the remaining animal, and chil-
dren were again asked about his emotion. Children’s
answers were scored as correct only if they were right
on both emotion questions (as well as the memory
questions).

For the emotion-situations task, children were
shown four different emotion faces (happy, sad,
scared, and angry), and asked to identify each. The
experimenter corrected children if necessary, and
then demonstrated the procedure by placing the
frightened face on a girl who was in a stereotypically
frightening situation (confronted with a spider). Chil-
dren were then given 14 stereotypical situations in a
fixed order (see Appendix B). All situations were il-
lustrated with line drawings and the experimenter
pointed to the protagonists in turn and to the relevant
action (if appropriate). For each situation, children
were asked, “How does [name of character] feel? Put
a face on her to show how she feels.” This task was
initially given to 22 adults whose ratings are listed in
parentheses in Appendix B. For eight situations either
or both of two emotions were accepted as correct be-
cause adults had named either emotion.

The false-belief contents task given at Times 2 and
3 was based on Perner, Leekam, and Wimmer (1987),
and the desire—action task was based on Wellman and
Bartsch (1988). In each of the two versions of the
desire-action task a story character (Billy) wanted
something (e.g., string) to take to a particular location
(e.g., his nursery). The experimenter told children
that the string was either in a box or in a bag. Billy
looked in the box and either found the string or found
nothing. Children were then asked the “action” ques-
tion (“What does Billy do after he finds/doesn’t find
some string. Does he look in the bag or does he go
to his nursery?”), the “want” question (“What did
Billy want?”), and the “find” question (“What did Billy
find?”). The want and find questions were control
questions. To be scored as correct on the desire-action
task children had to correctly answer all control ques-



tions and both “action” questions (when Billy found
the string and when he found nothing).

In the false-belief contents task the experimenter
introduced a doll (Julie) but then hid her in a bag. The
experimenter then asked children to say what was in
a crayons box, showed children that there was a key
inside instead of crayons, checked whether children
remembered what was inside, retrieved Julie and re-
minded the children that she hadn’t seen inside the
crayons box, and then asked children the “other”
question, “When we first show Julie this box, before
she looks inside, what will she say is in here?” (giving
a forced choice if there was no answer). If children ini-
tially failed to acknowledge that there was a key in the
box, the experimenter repeated the process of show-
ing them what was inside. Children were counted as
failing the task if they were incorrect on the question
about the box’s contents two times. At Time 2, chil-
dren were just asked the “other” question. At Time 3,
they were also asked a “self” question: “When I first
showed you the box, all closed up like this, what did
you think was in there then?”

At Time 3, children were also asked a justification
question for both the contents “other” question (“Why
will she think there are crayons inside?”) and the
false-belief translocation task (“Why will Katy look
there?”). In the contents task, two children referred
to the story character’s lack of knowledge (e.g.,
“because her doesn’t know”) and were given half a
point for their justification. Children who referred to
the box’s misleading appearance were given 1 point
(e.g., “because it’s got a picture of crayons”). In the
translocation task, children who referred to where
the story character originally put the cake, to her
thinking that it had not moved, or to the character’s
lack of visual access were given 1 point (e.g., “because
that’s where she put it,” “because she thinks it didn’t
move away,” “’cuz she didn’t see him”). One child
who said “because her doesn’t know” was given half
a point on the assumption that the child meant the
character didn’t know about the object’s transfer.
These coding categories were based on studies by
Wimmer and Mayringer (1998) and Clements, Rustin,
and McCallum (2000).

The Time 3 wicked desires task was based on the
study by Yuill, Perner, Pearson, Peerbhoy, and van den
Ende (1996). A story character tried to throw a ball at
a second character because he did not like him. In one
story the second character caught the ball, and in the
other story the ball hit the character. Children were
then asked the test question: “How does the orange
boy feel about that: happy or sad?” Next, children were
asked two control questions: what did the first char-
acter want to do in the beginning, and why did he want
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to do that (in forced choice format, if necessary, e.g.,
“Did he like the green boy?”). Stories were illustrated
by line drawings and children were scored as correct
if they answered both control questions correctly and
said the thrower would feel happy when he hit the
second character and sad when he missed. A previous
study by Yuill et al. (1996) found that 5-year-olds, but
not 3- and 4-year-olds, showed this pattern.

The Time 3 ambiguity task was based on a study
by Taylor (1988). Children were shown line drawings
of two objects: first a flower and a rabbit, then an ele-
phant and a giraffe. Each of the two objects was cov-
ered leaving only a small but visible bit that in the
first case, made the flower and rabbit indistinguish-
able, and in the second case, made it possible still to
identify the elephant and giraffe. Children were then
asked whether a doll, that had not seen the full pic-
tures, would know what each one was: “Does Mary
know which one is the rabbit/elephant?” To be cor-
rect, children needed to pass both the ambiguous and
the unambiguous condition.

Design

Tasks were given in a semirandom order as follows:
the language test, one or more theory-of-mind tasks, the
picture task, and any remaining theory-of-mind tasks.

Scoring

Theory of mind. At all three time points each task
was given equal weighting. For instance, at Time 1
the 14 emotion-situation scenarios were scored as a
proportion (out of one) and summed along with the
false-belief transfer task (1 point) and the desire—
emotion task (1 point) for a total of 3 points. At Time
2 the maximum theory-of-mind score was 4 points,
and at Time 3 it was 8 points.

Language task. The raw number of correct items on
the language task was used in the analyses.

Picture task. A summary of utterance categories,
examples, and interrater reliabilities (Cohen’s ks) is
included in Table 2. Reliabilities were calculated for
each codeable utterance (as designated by the primary
coder), over both child and mother utterances together.
A large majority (at least 80% at all time points) of
the parents’ utterances about desires, thoughts, and
knowledge genuinely referred to mental states ac-
cording to the criteria used by Bartsch and Wellman
(1995) and described below. Although in some analyses
genuine mental state utterances were examined, in
others all mental utterances were grouped together.
This was because (1) our primary concern was not in
using mental state language to infer theory-of-mind
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Table 2 Interrater Reliabilities for Mother and Child Utterances on the Picture Task

Category Examples Cohen’s k
Mental state utterances
Desire Want, like, love, hope, wish, dream, prefer, keen on 94
Emotion Happy, sad, unhappy, feel, cross, angry, grumpy .96
Modulations of assertion Might, maybe, perhaps, possibly, probably, could be, 91
must, certainly, definitely, sure, guess, figure,
reckon, certain, suppose, wonder, expect, curious, bet
Think and know Do you know what that is? She knows that’s going to .90
happen. They're thinking hard. Let me think. I think
it’s lovely.
Other mental state We went to France, remember? I understand that. 92
Non-mental state utterances
Descriptions She’s riding a bicycle. [person is riding a bicycle] .85
Elaborations of a theme What fish will he catch? [no fish visible] .73
Causal talk Why is he pointing? They have no clothes because .70
they’re in the water.
Factual talk A stethoscope is for listening to the heart. .83
Links to child’s life We did that when we went to the beach. .87
Don’t know I don’t know. .97
Physical state Hurt, ill, in pain, sleepy, tired, hungry, thirsty, cry, .86
smile, laugh, giggle
Orienting utterances Look, what's that? 81
Repetitions of other Mother repeats child’s utterance. .81
Self-repetitions Mother repeats own utterance without a codeable .70

intervening utterance.

development in children, and (2) it is plausible that
general use of mental state language might assist chil-
dren if it can be understood as elaborating on behavior.

We were interested in the number of utterances
that mothers and children made rather than the pro-
portion (e.g., of all utterances). Potentially, each utter-
ance has a direct bearing on children’s theory of mind
because it provides additional input, just as having
more older siblings and spending more time with
older individuals have been shown to facilitate the-
ory of mind (Lewis et al., 1996; Ruffman et al., 1998).
Two control measures were then employed to ensure
that outliers were not having an undue effect on the
data. First, the number of mental state utterances was
broken into quartiles and z scores, and second, the
number of mental state responses was compared to
the number of other types of utterances to ensure that
number of utterances was not simply picking up on
parental involvement.

The broad mental state categories used by Bartsch
and Wellman (1995) were also used in the present
study. First, the cognitive terms “think” and “know”
were coded together. Genuine mental state utterances
included use of “think” as a mental activity (e.g.,
“They’re thinking hard”), “think” used to refer to be-
liefs (e.g., “I think it's a cat,” “Why do you think that?”,
“How do you think they did that?”), “think” used to
refer to desires (“I think it’s lovely,” “They think that’s

good fun”), and rarely used contrastives (e.g., “I
thought it was a cat, but I was wrong”). Think terms
that could primarily mean “Yes” or “No” (e.g., “I
think so”), and terms used for turn taking (“What do
you think?”) were coded as conversational rather
than genuine uses.

“Know” terms coded as genuine mental utter-
ances included those that referred to a lack of knowl-
edge (e.g., “I don’t know what it is,” “I don’t know
how to doit,” “I don’t know whether it's a dog”), and
those that questioned the source of knowledge (e.g.,
“How do you know that?”). “I don’t know” re-
sponses (i.e., responses that consisted of only these
three words and did not elaborate on what was
unknown) were not coded as mental state terms be-
cause of their possible use to mean simply “I can’t an-
swer” (Bartsch & Wellman, 1995; Shatz, Wellman, &
Silber, 1983).

Bartsch and Wellman’s (1995) criteria were also fol-
lowed when coding for desire terms. Terms used for
social convention (e.g., “I don’t care”) were not counted
as genuine mental utterances. Two other types excluded
from the genuine category by Bartsch and Wellman—
objectless statements of desire (e.g., “I wanna”) and
desire used to describe behavior (e.g., “I want a
cookie,” which might mean “Give me a cookie” )—did
not occur in the present sample. In the picture task,
parents and children almost always described the de-



sires of the people in the pictures rather than their
own desires. These descriptions were inferences based
on story characters’ expressions and actions, just the
sort of elaborative description that might help chil-
dren learn that there are mental states behind one’s
behavior. Hence, they were coded as genuine mental
utterances. Parents and children usually used “want”
when referring to desires, but also used “like,” “love,”

“dream,” “hope,” “wish,” “prefer,” and “keen on.”
Modulations of assertion included “might,”
“maybe,” “perhaps,” “possibly,” “probably,” “could
be,” “must,” “certainly,” “definitely,” “sure,” “guess,”
“figure,” “reckon,” “certain,” “suppose,” “wonder,”
“expect,” “curious,” and “bet.” Context was used to

determine whether an utterance was truly intended
to modify certainty. For instance, mothers often wa-
vered over an object in a picture and said, “I wonder
what that is? It could be a cat.” These terms express
uncertainty or certainty and are correlates of belief
understanding (Brown et al.,, 1996; Moore, Pure, &
Furrow, 1990). Like belief, they focus on the subjective
nature of mental states. “Think” and “know” could
also be used to modify certainty, but following Bartsch
and Wellman’s (1985) criteria, were included in the
“think and know” category.

The category “other mental state terms” described
some sort of mental activity and included “remember,”
“understand,” “forget,” “remind,” “realize,” “idea,”
“consider,” “have in mind,” “daydream,” “dream”
(when asleep), “mean,” “imagine” “wonder,” and
“expect.” Note that “wonder” and “expect” could
also be coded as modulations of assertion, and con-
text was always used to assign the correct category.
For instance, “I expect so” in response to a question
about an object’s identity might be treated as a mod-
ulation of assertion, whereas “He expects her to cry”
might be coded as a mental state term rather than an
expression of uncertainty.

The final mental state category was emotion terms,
including “happy,” “sad,” “unhappy,” “feel” (e.g.,
feel bad), “cross,” “angry,” “grumpy,” “scared,”
“afraid,” “disappointed,” “worried,” “upset,” “sur-
prised,” “pleased,” “enjoy,” “excited,” “fun,” “inter-
ested,” “frustrated,” “missed,” “annoyed,” “hurtful,”
“bored,” and “fed up.” As in Shatz et al. (1983), de-
sire (e.g., “want,” “hope,” “like”) and emotion (e.g.,
“afraid,” “happy,” “sad”) utterances were differenti-
ated, in part, because emotion terms often have a
more well-defined behavioral manifestation.

There were several categories of non-mental state
utterances. The most common category was simple
descriptions of a picture’s contents (e.g., “She’s riding
a bicycle”). These comments added nothing more to
the pictures, although they possibly enhanced inter-
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est and perhaps language. Physical state terms were
also coded (Wellman, Harris, Banerjee & Sinclair,
1995) including “cry,” “smile,” “laugh,” “giggle,”
“hurt,” “in pain,” “ill,” “sleepy,” “tired,” “hungry,” and
“thirsty.” Some of these utterances (e.g., “laugh”) had
strong links to emotions, but were coded separately
because they described physical manifestations,
whereas an emotion term such as “happy” could also
refer to an internal experience. Because they do not
refer to internal experiences, physical utterances
would conceivably be less facilitory of theory of mind.

Causal utterances occurred when parents or chil-
dren talked or asked questions about causes (e.g.,
“Why is he pointing?”, “They have no clothes be-
cause they’re in the water”). Thematic elaborations
occurred when parents or children expanded on the
visible content of a picture, for instance, saying “I
wonder what fish he’ll catch,” when there was no fish
visible. Links to the children’s lives occurred when
parents connected the pictorial information to their
children’s life (e.g., “We did that when we went to the
beach”). Factual utterances involved some attempt to
teach children general principles that did not include
causal information (e.g., “A stethoscope is for listen-
ing to the heart”). Orienting responses included at-
tempts by parents to focus children’s attention on a
picture (e.g., “Look, what's that?”).

Utterances in which the mothers or children re-
peated themselves, with no codeable intervening ut-
terances, were coded as self-repetitions rather than as
another instance of the original utterance. Utterances
in which mothers repeated their children’s utterance
(or vice versa) with no change in content, were coded
as repetitions of the other. A statement could be
coded in multiple ways. For instance, “You were cry-
ing because you felt sad” includes a causal statement
(because), an emotion statement (sad), a physical
state term (crying), and is also a link to the child’s past
(link). This statement therefore included four sepa-
rate codeable utterances, and reliability between the
two raters was calculated on all four types.

One coder used the transcriptions and audiotapes
to code all utterances, and a second person coded 25%
of the transcripts. The second coder was given exam-
ples of utterances but needed to rely heavily on con-
text to categorize utterances. Second coding was
established over all utterances (mother and child) be-
cause they were of an equivalent form and difficult to
identify. Second coding was also established for indi-
vidual categories to ensure that every category could
be agreed on rather than achieving a good rating over
all categories, with individual categories perhaps be-
ing suspect. Decisions about whether a new utterance
was present were based on raters’ ability to differen-
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tiate each category of utterance. Kappas were all in a
good range (see Table 2).

Maternal education. Mothers” education was coded
on a 7-point scale as a measure of socioeconomic sta-
tus (SES). Descriptions of this scoring with approxi-
mate North American equivalents was as follows: 0 =
dropped out before age 16, 1 = Certificate of Second-
ary Education (high school up to age 16, with a focus
on applied topics), 2 = General Certificate of Second-
ary Education or O-Levels (high school up to age 16,
with a focus on academics), 3 = A-Levels (high school
up to age 18, with a focus on academics), 4 = profes-
sional school (e.g., nursing, architecture), 5 = univer-
sity undergraduate, and 6 = university postgraduate.

RESULTS

Table 3 provides a summary of the descriptive statis-
tics for the theory-of-mind and language tasks,
mothers” and children’s mental state utterances, and
maternal education. There were no floor or ceiling ef-
fects on any of the task totals. Mental state utterances
were much more common for mothers than for chil-
dren, giving the sense that mothers were scaffolding

Table 3 Descriptive Statistics of Key Measures

theory-of-mind language. One mother and her child
were omitted because the mother’s mental state utter-
ances were over 3 SDs above the mean. Table 4 in-
cludes information about the frequency of occurrence
of different mother utterances.

Over the three time points mothers were consistent
in their tendency to be a high or low user of mental
state language. The correlations between mental state
usage were: for Times 1 and 2, 7(59) = .74, p < .001; for
Times 1 and 3, 7(62) = .61, p < .001; and for Times 2
and 3, r(64) = .61, p < .001. Children’s use of mental
language was also consistent over time, although the
correlations were of a smaller magnitude: for Times 1
and 2, r(58) = .37, p < .01; for Times 1 and 3, (62) = .46,
p <.001; and for Times 2 and 3, (62) = .47, p < .001.

Performance on Theory-of-Mind Tasks

With few exceptions, at each time point, perfor-
mance on the individual belief tasks (including the
ambiguity task) was correlated with one another, as
was performance on the different desire tasks (includ-
ing the emotion-situation task), and the desire and
belief tasks together. In addition, of the 12 possible

Time 1 Time 2 Time 3
M (SD) M (SD) M (SD)
Theory of mind
Transfer other .10 (.30) .36 (.48) .76 (.43)
Transfer other justification — — .49 (.50)
Contents self — — .76 (.43)
Contents other — 25 (.43) .43 (.50)
Contents other justification — — .31 (.46)
Ambiguity — — .21 (41)
Desire—emotion .37 (.49) .57 (.50) —
Emotion-situation .57 (.22) — —
Desire—action — 42 (.50) 67 (47)
Wicked desires — — .70 (.46)
Theory-of-mind composite 1.10/3.00 (.82) 1.62/4.00 (1.25) 4.43/8.00 (2.31)
Language
M (SD) 8.94/20.00 (4.23) 11.86/20.00 (4.19) 15.56/20.00 (3.01)
Range 0-18 1-18 4-20

Mother mental state utterances

M (SD) 18.26 (13.30) 35.22 (21.78) 32.32 (20.88)

Range 1-61 3-120 4-86
Child mental state utterances

M 2.10 (3.71) 4.32 (6.10) 3.94 (4.05)

Range 0-27 0-34 0-19
Maternal education

M 4.07 (1.51) 4.07 (1.51) 4.07 (1.51)

Range 0-6 0-6 0-6

Note: The mean proportion of correct answers is shown for each theory-of-mind task.



Table4 Frequency of Mother Utterances

Category Time 1 Time 2 Time 3
Mental state utterances
Desire 3.46 (3.46) 3.33 (4.70) 2.50 (2.34)
Emotion .84 (1.49) 5.61 (4.97) 4.93 (4.67)
Modulations of
assertion 3.32(3.72) 6.67 (7.53) 5.56 (5.78)
Think and know 8.22(7.27) 17.07 (11.09) 15.69 (11.59)
Other mental state 1.54 (1.84) 1.15(1.63) 1.32(1.49)

Non-mental state

utterances
Descriptions 51.35 (17.74) 57.35(20.65) 53.09 (20.86)
Elaborations of a

theme 4.75 (5.31) 8.95 (8.56) 8.10 (6.75)
Causal talk .58 (1.68) 1.68 (1.91) 1.51 (2.12)
Factual talk .94 (1.47) 2.26 (2.60) 2.87 (3.44)
Links to child’s life 12. 41 (9.80) 9. 97 (10.23) 8. 31 (7.79)
Don’t know 49 (1.20) 81 (1.33) 60 (.97)
Physical state 81 (1.75) 2. 47 (2.17) 1. 51 (1.59)
Orienting utterances 10.00 (5.12)  11.07 (6.30) 6.35 (4.45)
Repetitions of other  10.54 (6.96) 9.32 (7.43) 7.90 (7.20)
Self-repetitions 3.79 (3.55) 2.11 (2.19) 1.45 (1.70)

Note: Values in parentheses are standard deviations.

correlations between belief and desire composites at
different time points (e.g., Time 1 belief and Time 3
belief, Time 1 desire and Time 2 belief, and so forth),
11 were significant. Because of the high interrelated-
ness of the belief and desire tasks in this study and in
other studies (e.g., Hughes & Dunn, 1998), perfor-
mance was collapsed to form a theory-of-mind com-
posite measure.

Relation between Mother Utterances
and Theory of Mind

Table 5 lists the correlations between different
mother utterances and the theory-of-mind composite.
To examine whether mother utterances had any im-
pact on subsequent theory of mind, correlations were
computed between mother utterances at an earlier
time point and theory-of-mind understanding at a
later time point. In addition, theory-of-mind under-
standing at Time 1 was partialed out when examining
correlations between Time 1 mother utterances and
Time 2 or 3 theory-of-mind understanding. Time 2
theory-of-mind understanding was partialed out when
examining correlations between Time 2 mother utter-
ances and Time 3 theory-of-mind understanding.

There are several notable features of the data. Mod-
ulations of assertion and think and know terms corre-
lated with later theory of mind at two of three sets of
time points, desire and other mental state terms cor-
related with later theory of mind at one of three sets of
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Table 5 Partial Correlations between Mothers’ Mental State
Utterances at Time 1 or 2 and Performance on Later Theory-of-
Mind Tasks at Time 2 or 3 After Partialing out Earlier (Time 1 or
2) Theory-of-Mind Performance

Time1-2 Timel-3 Time2-3
Category (n=49) (n =41) (n = 55)
Mental state utterances
Desire 15 .09 23*
Emotion 11 .09 .05
Modulations of assertion .24* 22 29*
Think and know .38** 13 26*
Other mental state 24* .09 .09
Non-mental state utterances
Descriptions 28 .10 31
Elaborations of a theme .19 21 32%*
Causal talk .36** 24+ .01
Factual talk .28* -.14 .19
Links to child’s life 26* 13 23*
Don’t know 21 .07 .06
Physical state 13 22 .06
Orienting utterances .01 —.08 .03
Repetitions of other 17 -.07 .16
Self-repetitions —-.07 —.34" —.04

*p < .05;** p <.01; *p < .07 (all significance tests are one-tailed).

time points, and emotion did not correlate with later
theory of mind at any time point. In general, there
was no one type of mental state utterance that exclu-
sively correlated with theory-of-mind understand-
ing. Among the non-mental state terms, descriptions,
links to child’s life, and causal talk (including one
marginal correlation) correlated with later theory of
mind at two of three sets of time points. Elaborations
of a theme and factual talk correlated at one set of
time points.

A second feature of the data was that there was only
one significant negative correlation: self-repetitions.
This makes perfect sense in that a mother would have
to repeat herself if a child’s overall ability was de-
pressed or the child was inattentive and hence
wouldn’t learn much. The vast majority of correla-
tions were positive and in the expected direction. In-
deed, 13 of 14 significant correlations were positive,
binomial test: k = 13, n = 14, p < .001. Thus, chance
did not seem to play a role in determining the pattern
of correlations.

Third, the likelihood of an utterance correlating
with theory-of-mind understanding was not related
to the frequency of an utterance. The frequency data
in Table 4 and the correlations reported in Table 5 were
used to compute correlations between (1) the mean
frequency of an utterance, and (2) whether the utter-
ance correlated significantly with later theory of
mind. This was accomplished by using each of the
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mental state utterances and the first five non-mental
state utterances (descriptions, elaborations of a theme,
causal talk, factual talk, and links to child’s life). If ut-
terances tended to be significant only when they were
very frequent then a high positive correlation should
have been obtained. The correlation, however, was
only moderate and nonsignificant, 7(30) = .17, ns.

Mental State versus Non-mental State Utterances

Examined next was whether mental state utter-
ances and non-mental state utterances had effects on
theory of mind independent of each other. Recall that
a person’s statement could be coded in multiple ways
(e.g., as causal and mental state), so it is possible that
non-mental state utterances correlated with theory of
mind through shared variance with mental state ut-
terances (or vice versa). A mental state composite
variable (including all mental state utterances shown
in Table 2) and a non-mental state composite variable
(including descriptions, elaborations of a theme,
causal talk, factual talk and links to child’s life) were
created. Table 6 includes the results of these analyses.
In all three cases, early mental state usage facilitated
later theory-of-mind understanding independent of
early non-mental state usage. In contrast, early non-
mental state usage never predicted unique variance.
These data are consistent with the idea that only
mother mental state utterances have a unique causal
role in facilitating theory-of-mind understanding.

Within-Time Point Correlations

There were significant correlations within each
time point between theory of mind and mother men-
tal state utterances: Time 1, 7(49) = .50, p < .001; Time
2, r(63) = .38, p < .01; and Time 3, r(62) = .35, p < .01;
and between child mental state utterances and mother
mental state utterances: Time 1, r(67) = .47, p < .001;
Time 2, r(65) = .60, p < .001; and Time 3, #(69) = .63,
p < .001. These correlations are consistent with the
idea that mothers adjust their utterances on a minute
time scale according to their children’s level of skill.
Another question (examined below) was whether

children’s language and theory of mind had any long-
term impact on mother mental state utterances.

Relation between Mother Utterances and
Children’s Age, Theory of Mind, Language Ability,
and Mental State Utterances

Children’s age was not correlated with mothers’
use of mental state utterances at Time 1, 7(49) = —.03,
ns: Time 2, #(61) = .01, ns, or Time 3, r(60) = -.16, ns.
These findings helped to justify the analysis of group
effects. Table 7 presents correlations between key
variables and later theory-of-mind ability. The “mother
mental state utterances” variable represents the com-
posite of all mental state utterances. All variables cor-
related with later theory-of-mind understanding at a
minimum of two sets of time points. Some of the cor-
relations—particularly those with language, theory
of mind, and mother mental state utterances—were
notably high. The correlations in Table 7 do not spec-
ify the causal direction between variables, but high-
light the necessity of partialing out early child mental
state utterances, early language ability, and early
theory of mind to determine whether mother mental
state utterances have a unique causal role. Recall that
this is something previous researchers did not do.

Assessing the Causal Role of Mother
Mental State Utterances

Table 8 provides data on whether mother mental
state utterances accounted for unique variance in the-
ory-of-mind ability. One feature of the data was that
mother mental state utterances had a large degree of
variance at all time points, whereas theory-of-mind
performance had a smaller amount of variance at all
time points. Greater variance in the utterance variable
might lead to the misleading conclusion that mother
utterances had a unique causal role, whereas theory
of mind did not. For this reason mother utterances
were broken into quartiles when early mother mental
state utterances and later theory-of-mind ability were
examined. This had the added benefit of eliminating
the influence of widely differing values on the corre-

Table 6 Partial Correlations between Early Mother Utterances and Later Theory-of-Mind Understanding

Time 1-2 Time 1-3 Time 2-3
Early mental state utterances and later theory-of-mind understanding? 50%** (n = 63) 39** (n = 54) .30* (n = 56)
Early non-mental state utterances and later theory-of-mind understanding® —.19 (n = 63) —.06 (n = 54) .01 (n = 56)

2 Partialing out early non-mental state utterances.
b Partialing out early mental state utterances.

*p <.05; **p < .01; ***p < .001 (all significance tests are one-tailed).



Table 7 Correlates of Later Theory-of-Mind Understanding

Time 1-2 Time 1-3  Time 2-3
(n = 48) (n = 40) (n =52)
Earlier age 31 24 32
Earlier mother mental
state utterances .60*** A41%* 50%**
Earlier child mental
state utterances A45% .32 .09
Earlier language ability
(CELF) .60*** 59*** 57%%*
Earlier theory of mind 63%% 54%** 66%**
Maternal education
(socioeconomic status) .20 38** 34*

Note: CELF = Clinical Evaluation of Language Fundamentals.
*p <.05; **p < .01; *** p < .001 (all significance tests are one-tailed).

lations, which could affect the statistics when raw
numbers are used. As a conservative measure, mother
utterances were not broken into quartiles when corre-
lations between early theory of mind and later mother
mental state utterances were examined, so that there
was more variance for theory of mind to account for.
Thus, variance considerations meant that it was more
likely that significant correlations between early the-
ory of mind and later mother mental state utterances
were to be found than the reverse.

Row 1 of Table 8 includes the correlations between
early (e.g., Time 1) mother mental state utterances
(quartiles) and later (e.g., Time 2) theory-of-mind un-
derstanding after partialing out early (e.g., Time 1)
theory-of-mind understanding. Correlations at all
three sets of time points were significant. Row 2 pre-
sents the correlations between early theory-of-mind
understanding and later mother mental state utter-
ances (raw numbers) after partialing out earlier mother
mental state utterances (raw numbers). In this case
none of the correlations were significant. The unidi-
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rectional nature of these correlations is consistent
with mother utterances playing a causal role. Mother
mental state utterances facilitated later theory of
mind, but theory of mind did not shape later mother
utterances.

Note that, above, control question failures were
treated as test question failures on the grounds that a
correct answer to a test question may have been mis-
leading if a child failed a control question. An alterna-
tive strategy is to analyze test question performance
irrespective of control question performance on the
grounds that the child could have been distracted
when asked control questions but their test question
answer indicated genuine understanding. In line
with this view, mother mental state utterances (quar-
tiles) were examined as a predictor of later theory-
of-mind test question performance (irrespective of
control question performance), after partialing out
early theory-of-mind test question performance. The
pattern of results was identical. Time 1 mother men-
tal state utterances were a significant predictor of
Time 2 theory of mind, (partial correlation) pr(48) =
.37, p < .01, and Time 3 theory of mind, pr(44) = .40,
p < .01. Likewise, Time 2 mother mental state utter-
ances were a significant predictor of Time 3 theory of
mind, pr(53) = .38, p < .01

Next, only the children at Time 1 who were actu-
ally given the false-belief task were included (recall
that children under 3 years of age were not given the
false-belief task at Time 1 and were assumed to have
failed). These analyses resulted in an identical pattern
of results. The correlation between Time 1 mother ut-
terances and Time 2 theory of mind after partialing
out Time 1 theory of mind was pr(33) = .34, p < .05.
The correlation between Time 1 mother utterances
and Time 3 theory of mind after partialing out Time 1
theory of mind was pr(33) = .36, p < .05. The correla-
tion between Time 1 theory of mind and Time 2

Table 8 Partial Correlations between Mother Mental State Utterances, Child Mental State Utterances, Age, Language Ability, and

Theory of Mind
Time 1-2 Time 1-3 Time 2-3
Early mother mental state utterances (quartiles) and later theory-of-mind
understanding? 31** (n = 51) 31%* (n = 47) .35** (n = 56)
Early theory-of-mind understanding and later mother mental state utterances® —.06 (n =51) —.09 (n = 47) —.02 (n = 56)
Early mother mental state utterances and later child mental state utterances® 41** (n = 58) 51%** (n = 62) 39** (n = 63)
Early child mental state utterances and later mother mental state utterances® —.12 (n = 58) 12 (n = 62) .09 (n = 63)

2 Partialing out early theory-of-mind understanding.

b Partialing out early mother mental state utterances.

¢ Partialing out early child mental state utterances.

**p <.01; ***p < .001 (all significance tests are one-tailed).
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mother mental state utterances after partialing out
Time 1 mother mental state utterances was pr(33) =
-.03, ns. The correlation between Time 1 theory of
mind and Time 3 mother utterances after partialing
out Time 1 mother utterances was pr(33) = -.18, ns. In
an additional effort to standardize the variances, the
theory-of-mind and mother mental state utterance
values were transformed into z scores. Mother mental
state utterances were a significant predictor of later
theory of mind at all three sets of time points, pr range =
29-.34, all ps < .05, one-tailed. In contrast, theory of
mind was never a significant predictor of later mother
mental state utterances, pr range = —.02 to —.09.

The results also showed that at all three sets of time
points, early mother utterances were linked to later
child utterances, whereas early child utterances never
predicted later mother utterances (Rows 3 and 4 of
Table 8). These results are also consistent with a
unique role for mother utterances.

Comparing Mother Utterances to Language Ability

Table 9 presents the results of linear regressions in
which mother mental state utterances were compared
directly to language ability to determine which ac-
counted for more variance in theory-of-mind ability.
Mothers” mental state utterances were predictors of
later theory of mind after partialing out early theory
of mind, early child mental state utterances, early lan-

guage, maternal education (SES), and later age (be-
cause children differed in age at the later time point).
Analogous analyses were carried out for language,
after partialing out early mother mental state utter-
ances. Having accounted for all such potentially con-
founding variables, there was still clear evidence that
both mother utterances and language played a unique
causal role in facilitating theory of mind. Indeed,
mothers’ mental state utterances correlated with sub-
sequent theory of mind at all three sets of time points,
and the average partial correlation was pr = .36 with
theory of mind. Language correlated at two of three
sets of time points, and the average partial correlation
with theory of mind was pr = .29. Together, all vari-
ables accounted for between about half and two
thirds of the variance in subsequent theory-of-mind
performance. In sum, the results of the present study
replicated the results of previous research in finding
that language ability was highly related to theory-of-
mind understanding, and added the new finding that
mother mental state utterances explained a compara-
ble or even greater amount of unique variance.

Think and Know Utterances versus
Desire Utterances

Recall that Bartsch and Wellman (1995) found that
parents’ early desire talk was a stronger correlate of
children’s later talk about thoughts and knowledge

Table 9 Summary of Regression Statistics Predicting Theory-of-Mind Understanding

RZand
Variable B t AR? pr
Time 1 to Time 2 (n = 51)
Step 1: Time 1 theory of mind, child MS utterances, mother MS utterances, maternal education, and
Time 2 age 49
Step 2: Time 1 language 18 1.31 .02 .19
Step 1: Time 1 theory of mind, child MS utterances, language, Time 2 age, and maternal education 46
Step 2: Time 1 mother MS utterances 28 2.02* .05 .29
Time 1 to Time 3 (n = 47)
Step 1: Time 1 theory of mind, child MS utterances, mother MS utterances, maternal education, and
Time 3 age 44
Step 2: Time 1 language .39 2.86™ .10 41
Step 1: Time 1 theory of mind, child MS utterances, language, Time 3 age, and maternal education .48
Step 2: Time 1 mother MS utterances 31 2.21* .06 .33
Time 2 to Time 3 (n = 54)
Step 1: Time 2 theory of mind, child MS utterances, mother MS utterances, Time 3 age, and maternal
education .59

Step 2: Time 2 language

.29 2.83** .06 .38

Step 1: Time 2 theory of mind, child MS utterances, language, Time 3 age, and maternal education 54

Step 2: Time 2 mother MS utterances

45 3.84** 11 49

Note: B = standardized regression coefficient; R> = proportion of variance explained by a variable; AR> = change in proportion of variance
(i.e., additional variance explained by a variable); pr = partial correlation; MS = mental state.

*p <.05; **p <.01; ***p <.001.



than was parents’ early talk about thoughts and
knowledge. These authors, however, did not use a
standardized measure of children’s language to de-
termine if language mediated the relation. To explore
this issue, the present study examined the earliest
measure of mothers’ talk (Time 1) and the next subse-
quent measure of children’s talk (Time 2 talk about
thoughts and knowledge), after partialing out Time 1
children’s talk about thoughts and knowledge and
general language ability at Time 1. The mean number
of genuine desire utterances at Time 1 was 3.28 (SD =
3.28), and the mean number of genuine think and
know utterances was 8.22 (SD = 7.27). The correlation
between mothers’ Time 1 genuine talk about desires
and thoughts and knowledge was r(53) = .46, p < .001.
The correlation between mothers’ genuine desire ut-
terances at Time 1 and children’s genuine think and
know utterances at Time 2 was r(53) = .45, p < .001,
whereas the correlation between mothers’ genuine
think and know utterances at Time 1 and children’s
genuine think and know utterances at Time 2 was
r(53) = .24, p < .001. The difference between these two
correlation coefficients was significant, #(53) = 1.65,
p < .05, one-tailed.

Next we examined whether children’s genuine
talk about desires preceded their genuine talk about
thoughts and knowledge, by analyzing the data of the
56 children who were given the picture task at all
three time points. Figure 1 includes information
about the number of children and mothers who, at
least once, provided genuine desire or think and
know utterances. Over all three time points virtually
all mothers provided at least one genuine think or
know utterance, and most also provided at least one
genuine desire utterance. In contrast, there was a
steady increase in the number of children who pro-
vided genuine think and know utterances over the
three time points. There were 16 children who pro-
vided at least one genuine think or know utterance at
Time 2 but not at Time 1, and only 6 children who did

100
80 -
] - -9 -- Desire—Mother
60 ~—tt— Think and Know—Mother
40 A - -4 -~ Desire—Child
] —— Think and Know—Child
20 -
0

Time 1 Time2 Time 3

Figure1l Percentage of mothers and children who provided at
least one genuine desire or think and know response.
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the opposite, McNemar’s x2(1, N = 22) = 4.55, p < .05.
In addition, 21 children provided at least one genu-
ine think or know utterance at Time 3 but not at Time
2, and only 6 did the opposite, McNemar’s x*(1, N =
27) = 8.33, p < .01. In contrast, there was a slight de-
crease in the number of children who provided genu-
ine desire utterances over the three time points. This
drop was significant between Times 1 and 3: 15 chil-
dren provided at least one genuine desire utterance at
Time 1 but not at Time 3, and only 6 did the opposite,
McNemar’s x%(1, N = 21) = 3.86, p < .05.

Furthermore, children were significantly more
likely to provide genuine desire utterances at Time 1
than think or know utterances, but the pattern was
reversed at Time 3. There were 23 children who pro-
vided at least one genuine desire utterance at Time 1
but no genuine think and know utterances, and only
4 children who did the reverse, McNemar’s x2(1,
N = 27) = 13.37, p < .001. In addition, 29 children
at Time 3 provided at least one genuine think and
know utterance but no genuine desire utterances, and
only 6 children did the reverse, McNemar’s x*(1, N =
35) = 15.11, p < .001. Like mothers, then, children
eventually talked more about thoughts and knowl-
edge than they did about desires. In addition, at each
of the three time points, the number of mothers who
provided genuine desire and think and know utter-
ances far exceeded the number of children who did
so. There was clear evidence, therefore, that chil-
dren’s lack of talk about thoughts and knowledge
was not due to a lack of parental input about thoughts
and knowledge.

GENERAL DISCUSSION

Previous research has not allowed strong inferences
about whether mothers’ utterances play a causal role
in facilitating theory of mind, a point also made by
Dunn and colleagues (Dunn, Brown, & Beardsall,
1991; Dunn, Brown, Slomkowski, et al., 1991). For in-
stance, it was possible that mothers’ utterances facili-
tated children’s general language ability, which then
enabled better theory-of-mind performance. It was
also not possible to tell whether increases in mothers’
mental state language were simply due to their pick-
ing up on an already-advanced theory of mind in
children (manifest in the children’s own mental state
talk and theory-of-mind task performance); nor was it
possible to tell whether it was mental state utterances
per se that facilitated theory of mind, or some other
kind of intervention that mothers used.

In the present study, mothers were asked to talk
about a series of pictures with their children. Mothers’
and children’s language was examined for its relation
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with theory-of-mind understanding. Mothers’ men-
tal state utterances were found to be correlated with
children’s mental state utterances and theory of mind
within time points. This is consistent with the notion
that mothers direct their interventions at a level ap-
propriate to that of the child. The results of the
present study, however, were clear in indicating a
causal role for mothers’ mental state utterances in fa-
cilitating children’s subsequent theory of mind at all
three sets of time points. These relations held even
when many potentially mediating variables were ac-
counted for, including the children’s language ability,
their initial social understanding (as manifest in their
initial theory of mind and mental state utterances),
their age, and the mothers” educational background.
Further, the measure of theory of mind at early time
points made it possible to determine that there was a
unidirectional relation between mothers’ mental state
utterances at early time points and children’s subse-
quent theory of mind. With these safeguards in place
we can be more confident that mothers” mental state
language plays a genuine causal role in facilitating
theory of mind. This is particularly true given the
great consistency across the three sets of time points
in this study. Of course, it is necessary to include the
proviso that the mothers in the present study were
from middle- and upper middle-class areas. It is pos-
sible that mothers of working-class children do not
use mental state utterances to the same extent, so that
there are fewer benefits to be had for these children.

Another novel finding was the comparison be-
tween mothers’ mental state utterances and language
as predictors of theory of mind. Previous research has
established that general language ability is one of the
best correlates of theory of mind. Nevertheless, when
mothers’ mental state utterances were directly com-
pared to language ability, mothers’ mental state utter-
ances more consistently accounted for unique vari-
ance in theory of mind. The language task used in the
present study tapped semantic understanding. Al-
though there have been claims that false belief is
related primarily to syntactic abilities (Astington &
Jenkins, 1999; de Villiers & de Villiers, 2000), there
are many studies in which correlations have been
found between theory of mind and measures of
semantic understanding, such as the Peabody Pic-
ture Vocabulary Test or the British Picture Vocabulary
Test (e.g., Happé, 1995; Hughes, 1998, Hughes and
Dunn, 1997; Taylor & Carlson, 1997). The present
study’s finding of consistently high correlations be-
tween semantics and theory of mind is consistent
with these past studies.

The present study went beyond previous research
in making a comprehensive examination of mothers’

non-mental state interventions, on the grounds that it
was these, rather than mental state utterances, that fa-
cilitated theory of mind. Despite correlating with sub-
sequent theory-of-mind ability, however, non-mental
state utterances were not uniquely related to later be-
lief understanding independent of mental state utter-
ances. These findings have implications for previous
studies. As in the study by Welch-Ross (1997), the
present study found that links to the child’s own life
were related to theory of mind. The data, however, in-
dicate that links had no special significance over and
above mental state utterances. Similarly, as in previ-
ous research (Dunn, Slomkowski, et al., 1991), this
study found that mothers’ causal language correlated
with subsequent theory of mind; however, causal lan-
guage had no unique relation with theory of mind
over and above that of mental state utterances. Thus,
itis likely that it is only causal talk about mental states
that is beneficial to theory of mind (Dunn, Brown, &
Beardsall, 1991).

We deliberately used two different sets of pictures
in the present study to enable more general claims.
One set encouraged relatively few mental state utter-
ances, and one encouraged many such utterances.
The great consistency in the data at each set of time
points demonstrates that the findings were not a
function of a particular set of stimuli.

Several types of utterances were related to theory-
of-mind understanding over the three sets of time
points. The significant correlates included modula-
tions of assertion at two sets of time points, which were
thought particularly likely to be correlates of theory of
mind for both theoretical reasons (they make specific
reference to uncertainty) and empirical reasons (they
have been found to correlate with belief understand-
ing). Think and know terms also correlated with the-
ory of mind at two sets of time points, as did desire
terms and other mental state utterances at one set of
time points. Nevertheless, the most consistent corre-
late of theory of mind was not any one category of ut-
terance, but the composite variable of mothers” men-
tal state utterances. This finding leads us to believe
that it is general talk about mental states that helps
children learn about the mind, rather than one spe-
cific type of utterance.

The present study’s data also provided support for
several aspects of Bartsch and Wellman’s (1995) study
of children’s developing mental state language. The
strength of their study was in the wealth of data ob-
tained for individual children, but the limitations were
in the small number of children examined, the ab-
sence of theory-of-mind task measures, and the absence
of a standardized measure of children’s language.
The present study did not obtain such a rich catalogue



of children’s language but did include a larger number
of children, theory-of-mind measures, and measures of
general language abilities. It is reassuring that despite
these differences, consistent data were obtained. Asin
the Bartsch and Wellman study, the present study
found that children talk about desires before they talk
about thoughts and knowledge, and that this is true
despite a wealth of early parental talk about thoughts
and knowledge. Indeed, at Time 1 the number of ut-
terances about thoughts and knowledge by mothers
was more than double their talk about desires.
Further, consistent with the findings by Bartsch
and Wellman (1995), the findings of the present study
showed that mothers’ talk about desires was more
highly correlated with children’s subsequent talk
about thoughts and knowledge, than was mothers’
talk about thoughts and knowledge. The measure of
general language ability also allowed us to demon-
strate that this effect was not simply a function of
children’s general language development. As Bartsch
and Wellman suggest, children seem to learn about
beliefs through mothers’ discussion of desires. This
finding is reminiscent of claims that training in desire
facilitates belief understanding (Slaughter & Gopnik,
1996), and that mothers who discuss the feelings of
others have children with enhanced belief under-
standing (Ruffman et al., 1999). Nevertheless, we
must qualify such claims when theory-of-mind tasks
themselves, rather than just children’s language, are
considered. Mothers’ talk about thoughts and knowl-
edge was associated with better theory-of-mind per-
formance at two of three sets of time points, whereas
mothers’ talk about desires was associated with better
theory of mind at only one set of time points. This
leads us to believe that mothers’ desire talk might
provide some initial impetus for belief understanding
by facilitating children’s talk about thoughts and
knowledge, but that mothers’ general talk about all
kinds of mental states may ultimately be the most im-
portant facilitator of theory-of-mind insights.
Further, it is possible that at some time earlier than
examined by the present study or Bartsch and Well-
man’s (1995) study, mothers may talk more about de-
sires with their children than they did about beliefs.
Once their children begin to use desire terms mothers
may then begin to talk more about beliefs, in an at-
tempt to scaffold these insights. At present there are
insufficient data to evaluate this idea, primarily be-
cause analyses of language have not begun early
enough in a child’s life and continued for long enough
thereafter. Nevertheless, the data are roughly consis-
tent. For instance, Bartsch and Wellman collected
data for three children’s parents when the children
were 25 to 28 months, and then 29 to 32 months. At
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the earlier age, parents talked more about desires: a
proportion of .49 for desires versus .30 for knowledge
and thoughts. At the older age, desire talk and talk
about thoughts and knowledge was about even: .39
for desires and .37 for knowledge and thoughts. Like-
wise, in the present study’s data, mothers’ talk about
desires and thoughts and knowledge were compara-
ble at Time 1, but by Times 2 and 3 there was more
talk about thoughts and knowledge. A task for future
research is to longitudinally examine parent language
in children beginning at a younger age, to consolidate
these ideas.

A final issue concerns how mothers’ language fa-
cilitates children’s theory of mind. For instance, does
it provide them with theoretical knowledge (the the-
ory theory), or help them take the perspective of
others by using themselves as an analogy (the simu-
lation theory)? If mothers primarily provide fact-
based knowledge about other peoples’ mental states,
this might facilitate theoretical knowledge. If mothers
frequently make links between the child’s mental
states and those of others, this might stimulate some
kind of simulation processes (Ruffman et al., 1999).
The present data do not address this issue, making it
a question for future research.

In sum, the data of the present study are consistent
with the general picture that mothers’ language is re-
lated to both children’s subsequent language and
their theory of mind, and add to a growing body of re-
search that indicates that parents as well as siblings
are important for children’s social understanding.
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APPENDIX A

THE CLINICAL EVALUATION OF LANGUAGE
FUNDAMENTALS-PRESCHOOL LINGUISTIC
CONCEPTS SUBTEST

Item 1: Point to one of the bears. [shown four bears of
different sizes, one of them is climbing]

Item 4: Point to a dog, but not the one that is eating.
[shown three dogs, only one of who is eating]
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Item 8: Point to an elephant next to a giraffe. [shown
two elephants and three giraffes, only one elephant is
next to a giraffe]

Item 12: Point to the turtle before you point to a fish.
[shown four fish and one turtle]

Item 16: Point to the last bird in line. [shown four birds
in line]

Item 20: Point to the giraffe after you point to an ele-
phant and a monkey. [shown two elephants, a tiger, a
giraffe, and two monkeys]

APPENDIX B
ITEMS OF THE EMOTION-SITUATIONS TASK

1. This is Sarah. This is Sarah’s mummy. Sarah’s
mummy gives Sarah a great big present. (happy)
2. This is Johnny. Johnny wants to ride his truck but he
can’t. It's gone. Someone has taken it. (sad, angry)
3. Look, Sarah’s mum is taking Sarah to the swings and
slide. (happy)
. Sarah’s favorite toy is broken. (sad, angry)

5. There’s a nasty dog with big teeth chasing Johnny.
(scared)

6. Sarah has just built a big tower. She thinks it's really
good. Johnny doesn’t like it and pushes it over. (sad,
angry)

7. Look, Johnny is in his paddling pool. (happy)

8. Johnny has taken Sarah’s favorite toy and won't
share it. (sad, angry)

9. Johnny can’t find his football and he really wants to
play with it. (sad, angry)

10. There’s a tiger chasing Sarah. (scared)

11. This is Johnny. This is Johnny's sister. Johnny’s sister
gives Johnny an ice cream. (happy)

12. Johnny wants to play with Sarah and her friend but
they won't let him. (sad, angry)

13. Johnny can’t find his mummy at the swings and
slide. (sad, scared)

14. Mummy dog can’t find her puppy. (sad, scared)

[N

Note: Correct answers (given by adults) are shown in
parentheses.
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