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Abstract
■ This study tested the hypothesis that Williams syndrome, a
rare genetic neurodevelopmental disorder with an unusual
cognitive phenotype, involves spared abilities in the domain of
understanding other minds. A group of retarded adults with
Williams syndrome was compared to an age-, IQ-, and languagematched group of adults with Prader-Willi syndrome, another
genetic disorder without the cognitive characteristics of Williams syndrome, and a group of age-matched normal adults, on
a task that taps mentalizing ability. The task involved selecting
the correct labels to match photographs of complex mental
state expressions in the eye region of the face. The adults with

Williams syndrome performed signiªcantly better than the
adults with Prader-Willi on this task, and about half the group
performed in the same range as the normal adults. These
ªndings are consistent with anecdotal evidence about Williams
syndrome and provide evidence that mentalizing is a distinct
cognitive domain. This spared cognitive capacity may be linked
to the relative sparing of limbic-cerebellar neural substrate in
Williams syndrome, which is also connected to cortico-frontal
regions that are known to be involved in understanding complex mental states. ■

INTRODUCTION

acterized as involving speciªc impairment in this cognitive domain (Baron-Cohen, Leslie, & Frith, 1985; BaronCohen, Tager-Flusberg, & Cohen, 1993). This kind of
dissociation would provide strong evidence that the capacity for mentalizing represents a distinct cognitive
domain with an associated neural substrate that may be
uniquely affected by a neurodevelopmental disorder of
genetic origin, relatively independent of general cognitive or language capacities.
Williams syndrome is a rare genetic disorder that is
caused by a submicroscopic hemizygous contiguous
gene deletion on chromosome 7 in the q11.32 region.
Thus far two of the genes that are involved in Williams
syndrome have been identiªed: the elastin gene, which
is responsible for the heart and other connective or soft
tissue disorders that are typical in this syndrome (Ewart
et al., 1993; Morris et al., 1994), and LIM-kinase 1, which
is contiguous with the elastin gene and accounts for the
visuospatial constructive cognitive deªcit that characterizes the most striking feature of the cognitive impairment in Williams syndrome (Frangiskakis et al., 1996). At
this point, the genetic source of the unusual social behavior associated with the Williams syndrome phenotype has not been identiªed, although it is clear that
additional genes are involved.

Individuals with Williams syndrome have a unique cognitive-behavioral phenotype that includes relative sparing in the domains of language and face processing in
the presence of marked deªcits in visual-spatial cognition and mild to moderate levels of mental retardation
(Bellugi, Marks, Bihrle, & Sabo, 1988; Bellugi, Bihrle,
Neville, Jernigan, & Doherty, 1992; Mervis & Bertrand,
1997). Furthermore, they are socially motivated, with a
strong interest in other people, coupled with a warm
and friendly personal style (Udwin & Yule, 1991; Udwin,
Yule, & Martin, 1987). Indeed, infants and children with
Williams syndrome are unusually attentive to faces (Mervis & Bertrand, 1997) and have been described as very
empathic toward other people (Gosch & Pankau, 1994).
This proªle has led some researchers to propose that
Williams syndrome may be characterized by relative
sparing in understanding other minds (Karmiloff-Smith,
Klima, Bellugi, Grant, & Baron-Cohen, 1995; Tager-Flusberg & Sullivan, 1996). If Williams syndrome does involve
relative sparing in this domain of understanding minds,
or mentalizing, this neurodevelopmental disorder
would stand in striking contrast to autism, another
neurodevelopmental disorder that has been clearly char© 1998 Massachusetts Institute of Technology
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Karmiloff-Smith and her colleagues were language-based,
requiring the subjects to follow detailed narratives and
to answer grammatically complex questions. Perhaps the
relatively good performance of the Williams syndrome
subjects had more to do with their relatively spared
language rather than spared theory of mind. Thus, it is
not clear from this study whether children with Williams
syndrome perform signiªcantly better than age-, language-, and IQ-matched children, who may very well pass
these same tasks. The inclusion of an appropriate and
well-matched comparison group would therefore be
needed to provide the critical test for spared mentalizing
ability in this population.
In this study, we attempt to address some of these
methodological concerns, while providing a direct test
of the hypothesis that individuals with Williams syndrome have a relatively spared mentalizing ability. The
task we employed was developed by Baron-Cohen and
his colleagues for use with adults (Baron-Cohen, Jolliffe,
Mortimore, & Robertson, 1997; see also Baron-Cohen,
1995) and is referred to as the “Eyes task.” It directly
measures a subject’s ability to interpret the expression
of a range of mental states in the eye region of the face,
extending an earlier idea of Numenmaa (1964) that there
might be a “language of the face” for expressing mental
states. Baron-Cohen, Jolliffe, et al. (1997) argue that this
task should be considered a test of “mindreading,” or
mentalizing ability, because the subject has to choose the
appropriate mental state label to match the expression
in the eyes. Furthermore, the task has no executive
function components and therefore represents a fairly
pure measure of mentalizing ability. The task does, however, test the subjects’ ability to attribute a full range of
mental states, not just basic emotions. One advantage of
using this task for our study is that it does not involve
tracking complex narratives, as do all other more advanced-level theory of mind tasks (e.g., Happé, 1994).
Because it has been developed for use with adults, it is
age appropriate for the subjects in our study. Furthermore, the task is a more sensitive measure for differences
between individuals and groups because it is not limited
to a pass/fail scoring system and is less likely to produce
ceiling effects. Not surprisingly, high-functioning adults
with autism perform poorly on this task even though
they pass control tasks requiring them to recognize basic
emotions and identify gender differences (Baron-Cohen,
Jolliffe, et al., 1997; Baron-Cohen, Wheelbright, & Jolliffe,
1997). These ªndings are consistent with what is known
about the speciªc mentalizing deªcits in autism. BaronCohen and his colleagues have also used this task to
reveal small but signiªcant differences between parents
and siblings of people with autism or Asperger syndrome
in comparison to individuals who do not have close
family members with either of these disorders and in
comparison to family members of children with Tourette
syndrome (Baron-Cohen & Hammer, 1997).
In the present study, we compare the performance of
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At the neurobiological level, individuals with Williams
syndrome have signiªcantly smaller overall brain volumes compared to normal, with signiªcant reductions in
total cerebral gray matter (Jernigan & Bellugi, 1990, 1994;
Jernigan, Bellugi, Sowell, Doherty, & Hesselink, 1993).
However, there are no signiªcant differences between
Williams syndrome and normal controls in neocerebellar
volume and limbic structures, including the amygdala
hippocampus, parahippocampal gyrus, and uncus (Bellugi, Wang, & Jernigan, 1994; Galaburda, Wang, Bellugi, &
Rossen, 1994). Compared to Down syndrome subjects,
the anterior cortical regions are signiªcantly larger in
volume. These anatomical regions that show speciªc
sparing in Williams syndrome, particularly the neocerebellum and the limbic system, have been implicated as
sites of neuropathology in autism in a range of studies
(Bauman & Kemper, 1994; Courchesne et al., 1994; Minshew, Sweeney, & Furman, 1995).
Studies of nonhuman primates and adults with brain
damage have suggested that the processing of social
information, particularly faces and affective expressions,
can be linked to the limbic system, especially the
amygdala and associated medial temporal cortical structures (Baron-Cohen & Ring, 1994; Brothers & Ring, 1992;
Brothers, Ring, & Kling, 1990; Eslinger & Damasio, 1985;
Perrett et al., 1990), and to frontal regions that are directly connected to the neocerebellum-limbic complex
(Baron-Cohen, 1995; Price, Russchen, & Amaral, 1987).
Taken together, the neurobiological evidence suggests
that these regions may be speciªcally implicated in the
relatively spared social cognitive abilities in Williams syndrome.
There is, however, little beyond anecdotal evidence for
spared mentalizing abilities in Williams syndrome. Only
one study has systematically investigated theory of mind
performance in Williams syndrome (Karmiloff-Smith et
al., 1995), using task paradigms that have been employed
in developmental psychological research. This study provided evidence that the majority of individuals with
Williams syndrome do pass ªrst-order theory of mind
tasks, such as false belief, and that some even pass second-order tasks (such as attributing second-order beliefs
and interpreting nonliteral language). However, because
of methodological limitations in this study, it does not
provide clear-cut evidence for sparing in this population
in this domain. First, the subjects with Williams syndrome ranged in age between 9 and 23, well beyond the
age at which normal children pass the ªrst- and secondorder theory of mind tasks that were used. Second, an
appropriate control group was not included; KarmiloffSmith et al. (1995) only compared the performance of
their Williams syndrome subjects to data from autistic
subjects, who are known to be speciªcally impaired on
theory of mind tasks. It is important to include some
kind of appropriate comparison group in studies of this
sort because most individuals with Williams syndrome
are mentally retarded. Third, most of the tasks used by

RESULTS
Table 1 shows the mean scores and standard deviations
on the Eyes task for each group. In contrast to ªndings
reported by Baron-Cohen, Jolliffe, et al. (1997), an initial
analysis of variance (ANOVA) revealed no sex differences
in the number of correct responses to the Eyes task (F(1,
49) = 0.12, ns). This variable, therefore, was omitted from
any further analysis. Perhaps because our sample was
relatively small, we lacked the power to detect the sex
differences found by Baron-Cohen, Jolliffe, et al. (1997).
A one-way ANOVA revealed signiªcant group effects (F(2,
48) = 12.00, p < 0.0001). A post hoc t test indicated that
the normal group performed signiªcantly better than the
Prader-Willi syndrome group (critical difference = 2.61,

p < 0.01) and the Williams syndrome group (critical
difference = 2.16, p < 0.05) and that the Williams syndrome group performed signiªcantly better than the
Prader-Willi syndrome group (critical difference = 2.16,
p < 0.05).
It is important to notice that although the Williams
syndrome group scored signiªcantly better on the Eyes
task than the Prader-Willi syndrome group, they did not
perform at quite the same levels as the normal group.
Although the two clinical groups were matched on receptive vocabulary and IQ, the means for Williams syndrome adults on these standardized measures were
slightly higher than the means for the Prader-Willi syndrome subjects. Because of the small sample size we
could not use these measures as covariates in our analyses, so we therefore chose to follow up with nonparametric analyses of the data from the two clinical groups
to conªrm that the Williams syndrome subjects were
signiªcantly better on the task.
Using binomial theorem, scores of 17 or more out of
25 were signiªcantly above chance (assuming chance on
each trial at 0.5) and considered a passing score. All
scores lower than 17 were considered to be at chance.
Looking just at the means for the groups, we see that
both the normal and Williams syndrome groups can be
viewed as passing this task, whereas the Prader-Willi
group as a whole did not perform above chance. At an
individual subject level, among the normal adults 23 of
25 passed the task, 8 of 13 Williams syndrome adults
passed, and only 3 of 13 Prader-Willi syndrome adults
passed. The difference in the number of passers between
the Williams syndrome and Prader-Willi syndrome
groups was signiªcant s(χ2 = 3.94, p < 0.05). Table 2
shows the mean IQ and Peabody Picture Vocabulary
Test-Revised (PPVT-R) mental age for the passers and
those who were performing at chance in each group.
Within each group there were no signiªcant IQ or PPVT
mental age differences on the Eyes task between the
passers and those who did not score signiªcantly above
chance.
If we omit the two normal adults who performed at
chance, the range of scores for this group was between
18 and 23. Six of 13 adults with Williams syndrome
scored within this range compared to only 2 of 13 adults
with Prader-Willi syndrome.
To examine the possibility that vocabulary difªculties
led to reduced performance in the clinical groups on

Table 1. Performance on the Eyes Task
Group

Mean score (out of 25)
Standard deviation

Normal

Williams Syndrome

Prader-Willi Syndrome

19.6

17.3

14.8

2.2

3.8

3.1
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adults with Williams syndrome on the Eyes task with
adults with Prader-Willi syndrome, another well-deªned
genetic disorder caused by a loss of paternal genetic
information on chromosome 15, in the q11-q13 region
(Butler, 1990, 1994; Ledbetter et al., 1980). The loss may
be the result of paternal deletion, uniparental maternal
disomy, or an imprinting mutation (Nicholls, Knoll, Butler, Karam, & Lalande, 1989). Although people with
Prader-Willi syndrome have a similar IQ distribution to
individuals with Williams syndrome, their cognitive
proªle is more balanced (Dykens, in press; Thompson,
Butler, MacLean, Joseph, & Delaney, in press). Thus
Prader-Willi syndrome does not appear to involve a consistent uneven cognitive phenotype, and language ability
tends to be similar to overall cognitive level. Furthermore, the social-affective behavior of children and adults
with Prader-Willi tends to be similar to other retarded
individuals at the same cognitive level, in contrast to
either Williams syndrome or autism. Thus Prader-Willi
syndrome provides an excellent comparison group for
our Williams syndrome subjects because they can be
easily matched to them on age, IQ, and language ability.
In this way we could test whether adults with Williams
syndrome are signiªcantly better than matched retarded
subjects in the domain of mentalizing, which would
suggest relative sparing of function. We also included a
group of normal age-matched adults in order to test the
more stringent hypothesis that Williams syndrome may
involve absolute sparing of mindreading ability, despite
their mild to moderate levels of mental retardation.

Table 2. Characteristics of Subjects Who Pass or Perform at Chance on the Eyes Task
Group
Williams Syndrome

Prader-Willi Syndrome

Chance

Pass

Chance

8

5

3

10

IQ composite score

63.8 (9.5)

61.2 (11.1)

59.0 (4.0)

56.0 (11.1)

PPVT-R mental age

13;8 (8;4)

11;5 (2;2)

12;4 (3;4)

8;7 (1;10)

N

this task, we examined how the three groups responded
on individual items. If vocabulary was a factor, certain
items should be difªcult across groups, especially for the
clinical groups, and those items should tend to involve
more difªcult vocabulary. Percentages of subjects in each
group responding incorrectly were computed for each
item. Correlations were then computed to see if there
were consistent patterns among the three groups. The
response patterns for the Williams syndrome and PraderWilli syndrome groups were signiªcantly correlated
(r (25) = 0.50, p < 0.01). Interestingly, although the
response patterns for the Prader-Willi syndrome and
normal groups were not all similar (r (25) = 0.12, ns),
the correlation between the Williams syndrome and normal groups did almost reach signiªcance (r (25) = 0.35,
p < 0.09). Thus, the adults with Williams syndrome performed in quite similar ways to both the normal adults
and the adults with Prader-Willi syndrome. Examination
of the individual items showed that the items that the
Prader-Willi syndrome and Williams syndrome found

more difªcult (i.e., made more errors on) were not
necessarily those with more difªcult vocabulary terms
associated with them. For example, on the item “Sad
thought/Happy thought,” no normal adults answered
incorrectly, whereas 23% of Williams syndrome adults
and 62% of Prader-Willi syndrome adults answered incorrectly. In contrast, on the item “Sympathetic/Unsympathetic,” 60% of normal adults answered incorrectly, 30%
of the Williams syndrome adults answered incorrectly,
and only 8% of the Prader-Willi syndrome adults answered incorrectly.
It was possible that for some items, subjects could
choose the correct item based just on the direction of
the gaze of the eyes (e.g., “Noticing you/Ignoring you”).
To rule out this possibility, we divided the items into 7
“simple” items, or those which could be answered based
on eye gaze alone (Items 2, 6, 15, 18, 19, 20, 21; see
“Appendix”), and 18 “complex” items, which could not.
As can be seen in Figure 1, subjects performed similarly
on the simple and complex items.

Figure 1. Percentage correct,
by group and complexity.
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The main ªnding from this study is that adults with
Williams syndrome perform signiªcantly better than an
age-, IQ-, and language-matched group of retarded individuals in their performance on a task that directly taps
the ability to attribute mental states to other people. At
the same time, because the Williams syndrome group as
a whole did not perform on this task as well as agematched normally intelligent adults, we cannot conclude
that this ability is spared in an absolute sense in this
population, although almost half the Williams syndrome
subjects did perform in the same range as our normal
controls, and their response proªle was similar. Given
the lower IQ scores of our Williams syndrome sample, it
is perhaps not surprising that some subjects did not
perform very well; presumably attentional and memory
factors in this group would limit their ability on any
structured task.
The relative sparing of this kind of mentalizing capacity in Williams syndrome cannot simply be attributed to
IQ or language ability alone because the two clinical
groups were matched on these variables. Furthermore,
we did not ªnd item effects that would have indicated
that some vocabulary terms were more difªcult than
others, and there were no language or IQ differences
between those subjects who passed the task and those
who performed at chance. This suggests that the ability
to read mental state information from eyes is a cognitive
domain that is somewhat independent of general cognitive abilities and language in these populations.
The ªndings from this study need to be replicated
using additional measures of mentalizing ability. Although the Eyes task has proven successful in studies in
identifying subtle deªcits among individuals with autism
and Asperger syndrome and their family members
(Baron-Cohen & Hammer, 1997; Baron-Cohen, Jolliffe, et
al., 1997), there are some limitations to the task. One
concern is that the target items have not been counterbalanced with the foil items; for each pair of eyes only
one target term is ever the correct choice. Furthermore,
there are slightly more positively valenced target terms
(e.g., concerned) than negatively valenced terms (e.g.,
unconcerned). Although there may have been some subtle bias in the task that favored the Williams syndrome
group, we should note that the adults with Williams
syndrome did not perform differently across these two
groups of target terms.
The ªndings from this study suggest that in Williams
syndrome there is selective sparing of the cognitive
capacity referred to here as mentalizing ability. Clearly
adults with Williams syndrome are quite good at reading
both simple and more complex mental state information
from the eye region of the face. This ªts with reports of
their sensitivity to the feelings of other people and with
their general interest in people. It is not clear, however,
that this kind of ability reºects more broadly deªned

theory of mind capacities. Based on this study we do
not know whether Williams syndrome involves relative
sparing in understanding the mind as a representational
system because studies using tasks that tap this more
speciªc kind of representational knowledge of the mind
and the appropriate age level and matched control
groups have yet to be conducted.
What might be the source of this relatively spared
capacity for mentalizing in Williams syndrome? One answer might be that this functional ability is directly
related to the spared neural systems that have been
identiªed in neuroimaging studies of Williams syndrome.
In particular the medial temporal cortex, other parts of
the limbic system, and orbito-frontal cortex have all been
implicated in studies of normal adults engaged in mentalizing tasks, or in face processing (e.g., Baron-Cohen &
Ring, 1994; Brother & Ring, 1992; Perrett et al., 1990),
and these same areas are known to be relatively spared
on volumetric measures in the brains of subjects with
Williams syndrome. Another answer might be that beginning in early infancy the difference between Williams
syndrome and other retarded populations is that as babies and later as children they spend signiªcantly longer
looking at faces. This attentional difference is coupled
with a strong interest in people, compared to objects,
and a very outgoing personality. Over the course of
development this unusual social attentional/personality
proªle leads to more opportunities to gain social information of the sort that is tapped in this mentalizing task.
Future research should focus on conªrming the links
between these neurobiological and cognitive developmental interpretations of this spared cognitive capacity
in Williams syndrome.
The adults with Prader-Willi syndrome performed
quite poorly on this task, about as poorly as the subjects
with autism who were tested by Baron-Cohen, Jolliffe, et
al. (1997). The reason for poor performance on this
mentalizing task may not be the same for these two
distinct populations, especially because the subjects
with Prader-Willi syndrome were mentally retarded
whereas Baron-Cohen et al.’s autistic subjects were all of
normal intelligence. The subjects with autism do poorly
on this task because they have speciªc impairments in
mentalizing ability. In contrast, the subjects with PraderWilli syndrome do not seem to show speciªc problems
in this general domain: We have some preliminary evidence to suggest that children with Prader-Willi syndrome pass theory of mind tasks at the same mental age
levels as other matched mentally retarded children
(Tager-Flusberg, Sullivan, Boshart, & Levine, 1996), in contrast to children with autism (Baron-Cohen et al., 1985;
Baron-Cohen et al., 1993). Instead, there are probably
general cognitive processing factors associated with low
IQ, such as attention, response bias, and memory, that
affect the Prader-Willi subjects’ ability to perform well
on this task. Although relatively little is known about the
neuropathology associated with Prader-Willi syndrome,

METHODS
Subjects
Three groups of subjects participated in this study: adults
with Williams syndrome, adults with Prader-Willi syndrome, and normal adults.

Adults with Prader-Willi Syndrome
Thirteen adults with Prader-Willi syndrome participated
in this study, ªve men and eight women, recruited from
a local residential center for adults with Prader-Willi
syndrome. Their ages ranged from 22;11 to 42;4, with a
mean age (and standard deviation) of 31;0 (6;5).
Normal Adults
Twenty-ªve normal adults participated in this study, nine
men and sixteen women, recruited from an introductory
psychology course. Although these adults were drawn
from a college sample, we should note that the particular
university from which they were drawn serves a diverse
urban population. Subjects received credit for their participation. Ages ranged from 18;1 to 60;11, with a mean
age (and standard deviation) of 26;4 (11;7).
All the subjects were individually tested on a standardized measure of verbal ability and a standardized IQ
test. The PPVT-R (Dunn & Dunn, 1981) was used to
assess receptive vocabulary, and the Kaufman Brief Intelligence Test (KBIT, Kaufman & Kaufman, 1990) was used
to assess IQ. This test provides a composite IQ score
based on subtests tapping verbal and nonverbal matrices
reasoning ability. The subjects in the clinical groups all
fell in the mild or moderate range of mental retardation;
the normal subjects were selected for IQs falling within
one standard deviation of the population mean. Table 3
shows mean age, IQ, and PPVT-R mental ages for the
three groups of subjects.
The three groups were well-matched on age (F(2,
49) = 0.33, ns), and the two clinical groups were also
matched on IQ (F(1, 24) = 0.13, ns) and the PPVT-R
mental age equivalent score (F(1, 24) = 0.10, ns).
Procedures

Adults with Williams Syndrome
Thirteen adults with Williams syndrome participated in
this study, eight men and ªve women, recruited from the
biennial Family Convention of the Williams Syndrome
Association. Subjects’ ages ranged from 17;11 to 37;0,
with a mean age (and standard deviation) of 27;3 (5;7).

The subjects were individually tested on the Eyes task as
developed by Baron-Cohen, Jolliffe, et al. (1997) for use
with normal adults as well as high-functioning adults
with autism or Asperger syndrome. The stimuli consisted
of 25 black-and-white photographs of the eye region of
faces, taken from larger photographs in popular magazines. Each pair of eyes was digitized and cropped such

Table 3. Means (Standard Deviations) of Subject Characteristics
Group
Normal

Williams Syndrome

Prader-Willi Syndrome

9/16

8/5

5/8

Age

26;4 (11;7)

27;3 (5;7)

31;0 (6;5)

IQ composite score

101.0 (9.7)

62.8 (9.7)

56.7 (9.8)

PPVT-R mental age

24;5 (7;6)

12;10 (6;7)

9;6 (2;8)

Male/Female
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a few studies have identiªed generalized reductions in
cortical size, which may be a result of anomalies in
cortical growth (Hayashi et al., 1992; Leonard et al., 1993;
Reske-Nielsen & Lund, 1992). These pathological ªndings
are consistent with the overall reduced cognitive capacities found in Prader-Willi syndrome and contrast with
the more striking asynchronies in the size of different
neural structures in Williams syndrome (Bellugi et al.,
1994; Galaburda et al., 1994).
Despite relative strengths in interpreting mental state
information from facial expressions, children and adults
with Williams syndrome experience considerable difªculty in their social relationships, especially with peers
(Gosch & Pankau, 1994). They seem unable to understand some of the complexities of social interactions and
have limited understanding of friendship and other social concepts (Tager-Flusberg, Sullivan, Boshart, Guttman,
& Levine, 1996). This suggests that the domain of social
cognition, broadly deªned, may not be as spared in
Williams syndrome as one might predict from their performance on tasks tapping mentalizing ability. It is unlikely, therefore, that mentalizing and other aspects of
social cognition form a unitary cognitive domain. We
suggest that further research on children and adults with
Williams syndrome may help to elucidate the deªnition
and boundaries of this domain, and we can provide
important clues to its cognitive architecture at both
structural and functional levels.

Target Terms and Foil Terms for the Eyes Task (cont.)
Item No.

Target Term

Foil Term

14

Cautious about
something over
there

Relaxed about
something over
there

15

Noticing someone
else

Noticing you

16

Calm

Anxious

17

Dominant

Submissive

18

Fantasizing
(Imagining)

Noticing

19

Observing

Daydreaming

20

Desire for you

Desire for someone
else

21

Noticing you

Ignoring you

22

Nervous about you

Interested in you

23

Flirtatious

Not interested

24

Sympathetic

Unsympathetic

25

Decisive

Indecisive
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Appendix
Target Terms and Foil Terms for the Eyes Task
Item No.

Target Term

Foil Term

Reprint requests should be sent to Helen Tager-Flusberg,
The Shriver Center, Department of Psychological Sciences, 200
Trapelo Road, Waltham, MA 02452 or via e-mail:
htagerf@shriver.org.

1

Concerned

Unconcerned

2

Noticing you

Ignoring you

REFERENCES

3

Attraction

Repulsion

4

Relaxed

Worried

5

Serious message

Playful message

6

Interested

Not interested

7

Friendly

Hostile (Not friendly)

8

Sad reºection

Happy reºection

9

Sad thought

Happy thought

10

Certain

Uncertain

11

Far away focus
(Looking far away)

Near focus (Looking
near)

12

Reºective
(Thoughtful)

Unreºective (Not
thoughtful)

13

Reºective
(Thoughtful)

Unreºective (Not
thoughtful)
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