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Abstract
In this paper we investigated the effect of the
experimenter’s handedness on infants’ choice of what hand
to use in a handedness test. We divided forty-eight 12-
month-old infants into four groups, depending on the
experimenter’s handedness (right-handed or left-handed)
and the condition (experimenter writing or not writing). The
results show that when the experimenter wrote, the infants
were significantly less likely to use their right hand alone to
grasp objects than infants in the no writing condition,
resulting in a significantly lower handedness index.
However, the effect on handedness index was the same
independently of the experimenter’s handedness. These
results are discussed in terms of attentional factors and
motor resonance influencing infants’ choice of hand during
a handedness test.

Keywords: Handedness; Infants; Motor resonance;
Experimenter’s handedness

Introduction
Handedness has been shown to start as early as in utero,

when fetuses suck their right thumb more than their left at 15
weeks of gestation [1]. Although this early manual lateralization
seems to be predictive of later handedness [2], the age at which
infants’ handedness is comparable to that of adults remains
unclear. As soon as infants start grasping objects, most do so
more with their right hand than with their left [3-6]. However,
the percentage of non-lateralized infants is often found to be
larger than the percentage of left- and even of right-handers, in
any case much larger than in adults [7-9]. Moreover, at the
individual level, handedness goes through many fluctuations
during the first months of grasping [7,8,10,11] at least in the
majority of infants [12]. If handedness is neither strong nor
stable in early childhood, it should be particularly sensitive to
factors influencing its manifestation, such as spatial
configuration, object size, experimenter’s handedness, etc. The
hand used for object grasping has indeed been shown to be very

sensitive to object and task characteristics, such as precision grip
[10], object size [13], and object spatial position [14]. The goal of
the study presented here was to study the influence of another
factor likely to affect the infant’s choice of hand to grasp an
object during a handedness test: namely, the experimenter’s
own handedness.

At least three studies have shown that adults’ handedness
influences infants’ choice of hand to manipulate toys in a one-
to-one situation. The first two reported that infants’ tended to
match their mother’s choice of hand when playing with her, and
that this matching tendency increased from 7 to 11 months of
age [15-17]. In the third study, 24 infants aged 12 to 15 months
were tested on five new actions demonstrated either by a right-
handed experimenter or by a left-handed one. The infants were
either seated in front of the experimenter making the
demonstration (opposite condition) or on the experimenter's
lap: the opposite-condition group saw the demonstration from
across the table (other’s point of view) whereas the lap-
condition infants saw the demonstration from their own point of
view. After the left-handed experimenter demonstrated the
actions, none of the infants consistently used a right-handed
strategy to manipulate the objects, regardless of the condition
(opposite vs. lap), even though most infants had used their right
hand when first grasping the objects [18]. This shows the
influence of seeing an action on the organization of an infant’s
own action, and that this influence is similar whether they see
the action from the actor's own point of view or from another’s
point of view. The fact that seeing the experimenter use her left
hand the front biases the infant toward more use of his own left
hand shows that infants tend to imitate the hand used by the
experimenter anatomically, even when the anatomically
corresponding hands are not spatially aligned.

The influence of the experimenter’s handedness on the
infant’s choice of hand is one example of the importance of
observational learning in development. It is known than some
imitation can be observed from birth, for instance for mouth
opening, and that as early as 6 months infants can imitate
repeated manual actions an adult makes in front of him, such as
squeezing a duck [19]. True observational learning appears
during the second year [20,21]. In daily life, infants have many
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opportunities to observe others performing actions and they are
influenced by how these actions are performed. For instance,
observational learning in the absence of explicit demonstration
has been shown experimentally to accelerate learning of how to
use a tool to grasp an out-of-reach object [22]. When testing
infants’ handedness for reaching and grasping, it is possible that
the experimenters’ handedness influences the infant’s choice of
hand. Experimenters are usually careful not to use the same
hand to give all objects to the infant. Typically, they either offer
the objects with both hands, or alternate between the two. But
are they always careful not to provide any cues to their
handedness? For instance, do they take the same precaution
when they reach for the object, or when they write down which
hand the infant grasped with, which they might have to do
sometimes? Similarly, even when the experimenter gives only an
indirect clue to her handedness, this might influence infants’
choice of hand for grasping. To our knowledge, no study has
systematically investigated this influence of the experimenter’s
right-versus left-hand preference on infants' choice of which
hand to use in grasping an object during a test of unimanual
handedness.

We thus decided to test the effect of the experimenter’s
handedness on infants’ choice of hand when grasping objects. In
one condition, the experimenter was careful not to provide any
clues to her own handedness to the infant. In the other
condition, the experimenter used her preferred hand, not to
give the object to the infant, but immediately afterward when
using a pencil to check off which hand the infant had used. We
compared the two conditions with a right-handed and left-
handed experimenter. We hypothesized that infants’ choice of
hand for grasping would not be influenced by the
experimenter's handedness when she carefully avoided giving
any cues to it, but that it would matter when she used a pencil
to note the infant’s hand selection. We decided to test infants at
12 months, an age when hand preference for grasping is a good
predictor of later handedness [23].

Method

Participants
Forty-eight infants were tested in our baby lab. They were 12-

months-old (Mean=368 days [Range: 352-384]; 24 girls). The
infants had been born full-term and were free of neurological
disorders. Parental consent was granted before observing the
infants. We also recorded parents’ handedness.

Procedure and materials
Tests of handedness for infants: All children were given a

classical handedness test. The baby handedness test (BbHtest)
comprises 15 items [3]. The objects used were small baby toys,
between 0.5 and 7 cm wide and between 2 and 17 cm high. We
avoided objects inviting bimanual manipulation, such as objects
with a separately mobile part, since in this case, the infant may
grasp the object with the non-preferred hand in anticipation of
using the preferred hand for the more active part of the action.
The order of presentation was random. All objects were

presented on the table along the midline within reaching
distance of the infant, and handed to the infant by the
experimenter using her two hands. After a few minutes, the
experimenter used her two hands to gently take the object from
the infant, and the next object was presented. All infants were
tested in the same room in our babylab, and were seated on
their parents’ lap during the whole test session, which lasted no
more than 15 minutes. A videocamera recorded all sessions.

There were two experimenter handedness groups: 24 infants
were tested by an experimenter who is right-handed (for
writing), whereas 24 infants were tested by an experimenter
who is left-handed (for writing). Both experimenters were
women. Within each of these groups, for half of the children the
experimenter used her own preferred hand to tick off the hand
the child had used with a pencil (writing condition). The
checklist was placed in front of the experimenter’s preferred
hand. For the other 12 infants in each group, the experimenter
did not write at all (no writing condition). The videocamera used
to record the session was placed in the same location and
position behind the experimenter in both the writing and no
writing conditions. The infants were randomly assigned to one of
the four groups: right- or left-handed experimenter, and writing
or no writing. An ANOVA showed that there was no significant
difference between the four groups in terms of age (p=0.37),
and chi-square analyses indicated that the four groups were
equivalent for sex ratio (p=0.88), and for the probability of
having one left-handed parent (p=0.46).

Handedness questionnaire for parents: The parents were
given the handedness questionnaire that we developed, which
comprised 15 items on manual preference [24]. All mothers and
42 fathers filled out the questionnaire (writing hand was known
for 46 fathers).

Coding and analyses
The hand considered the grasping hand was the one that

arrived at the object first and grasped it. Grasping was coded as
bimanual when the two hands grasped the object
simultaneously or almost simultaneously. In the writing
condition, it was sometimes difficult for the experimenter to
decide online whether the grasp was unimanual or bimanual: in
these cases, the video recording was used to code the grasp, as
in the no writing condition. In the video recording, a grasp was
classified as bimanual when the two hands grasped the object
within a maximum of three video frames: i.e., less than 120 ms
apart. Results coded online by the experimenter in the writing
condition, including for unimanual grasps, were also checked on
the video recording. Inter-rater reliability was tested on the
video recordings of five randomly selected participants. The
comparisons indicated 100% inter-rater agreement for the hand
used during unimanual grasping, and 96% agreement for
unimanual vs. bimanual grasping.

A handedness index (HI) was calculated as follows: [(Number
of RH grasps-Number of LH grasps)/(Number of RH grasps
+Number of LH grasps+Number of Bimanual grasps)]. The
percentage of right-hand, left-hand and bimanual grasping was
also calculated. After checking the normality of the distributions,
we used ANOVAs with HI as the dependent variable, and
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condition, experimenter’s handedness, gender, and parents’
handedness as independent variables. Effect sizes were
calculated using Cohen’s d [25].

Almost all of the mothers (97.8%) and 80% of the fathers
wrote with their right hand. The mothers’ handedness index
(HI=0.91) was significantly higher than that of the fathers
(HI=0.69), t (88)=2.02, p=0.046. However, the effect is small,
d=0.42. The mothers’ mean HI did not differ between the four
groups, p=0.63. Similarly, the HI of the father did not differ
between the four groups, p=0.48.

Results

Infants’ HI as a function of experimenter’s
handedness x condition

We checked the possible effect of the experimenter’s use of
her preferred hand to tick off the infant’s response on a sheet of

paper after each object presentation. As shown in Figure 1, the
infants showed much less right-handedness in grasping the
object in the writing than in the no writing condition. The
unexpected result was that infants in the writing condition
showed less right-handedness regardless of which hand the
experimenter used to write. An ANOVA calculated on HI as a
function of experimenter’s handedness (right-handed vs. left-
handed) and condition (writing vs. no writing) indicated a
significant effect of condition, F(1,44)=5.72, p=0.021; Cohen’s
d=0.71, but no effect of experimenter’s handedness, p=0.88,
and no Condition x Experimenter’s Handedness interaction,
p=0.83. Thus, whatever hand the experimenter used to write,
the infants in this condition showed a lower percentage of right-
hand grasping compared to the no writing condition.

Figure 1: Handedness Index (HI) as a function of experimenter’s handedness and use of her hand to write in front of the child
during testing session

We then checked whether the infants’ lower percentage of RH
grasping was due to a higher percentage of LH grasping, a higher
percentage of bimanual grasping, or both. Qualitatively, the
right and left-handed experimenter writing groups seem to
differ to a greater extent than the right and left-handed
experimenter no writing groups (Figure 2). Regardless of the
experimenter’s handedness, infants have a lower percentage of
right-hand grasping in the writing than in the no writing
condition. But these lower percentages of right-hand grasping
are mainly due to a higher percentage of left-hand grasping
when the experimenter was left-handed, and to a higher
percentage of bimanual grasping when the experimenter was
right-handed. However, neither of these differences reaches
significance (comparison of LH grasping with a left-handed
experimenter in writing and no writing conditions, p=0.07;
comparison of bimanual grasping with a right-handed
experimenter in writing and no writing conditions, p=0.09).

Figure 2: Percentages of left-hand, right-hand, and bimanual
grasping as a function of condition (writing/no writing) and
experimenter’s handedness
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Parents’ handedness
We could not check whether the mother’s handedness

influenced the infant’s HI because only two infants had a left-
handed mother.

Nine infants had a left-handed father, and they were evenly
distributed across the four groups (2 in each group except the
writing+left-handed experimenter group, where there were 3).
We were thus able to check whether father’s handedness
influenced the infants’ HI and whether it would modulate the
influences of the experimenter’s handedness and of the
condition. An ANOVA on HI indicated no main effect of father’s
handedness, p=0.53, and no significant Father’s Handedness x
Experimenter’s Handedness interaction, p=0.87, Father’s
Handedness x Condition interaction, p=0.22, or Father’s
Handedness x Experimenter’s Handedness x Condition
interaction, p=0.98.

Sex
Girls’ mean HI (0.38) was higher than that of boys (0.24), but

this difference was not significant, p=0.28. We also checked for
any difference in how boys and girls were influenced by the
experimenter’s handedness and the condition. An ANOVA on HI
showed no main effect of sex, p=0.26. None of the interactions
were close to significance: p=0.26 for Sex x Experimenter’s
Handedness, p=0.53 for Sex x Condition, and p=0.70 for Sex x
Experimenter’s Handedness x Condition.

Discussion
The goal of this study was to evaluate whether the

experimenter’s handedness influences the hand an infant
chooses to grasp an object. Although experimenters are
generally careful to handle objects neutrally (either bimanually,
or counterbalancing the hand used to give the object to the
infant), they may involuntarily give infants clues to their
handedness nonetheless. We thought it useful to check whether
an apparently incidental indication of hand preference given by
the experimenter could bias the infant toward using the same
hand. We thus compared the infants’ handedness index (HI)
depending on the experimenter’s handedness (left-or right-
handed for writing), and on whether or not the experimenter
showed her handedness during the experiment by writing.

Our results show that the two conditions, writing and no
writing, induced significantly different HIs. The infants’ HI was
significantly lower than when the experimenter used a pencil
during the test, indicating that seeing the experimenter use her
hand to write across the table significantly influenced the
infants’ choice of hand to grasp objects. In other words, the
infants in the writing condition used their right hand less
systematically than those in the no writing condition. When the
experimenter did not use a pencil to record which hand the
infant had used on each trial, after the infant had grasped the
object but before handling the next one, the experimenter’s
handedness did not influence the infant’s hand selection, as we
hypothesized.

Contrary to our second hypothesis, the effect of seeing the
experimenter use her hand to write across the table ran in the
same direction with the left-handed and the right-handed
experimenter, and was equally large in the two cases: infants
from both groups used their right hand alone to grasp
significantly less than did infants who did not see the
experimenter write. There was a qualitative trend for the left-
handed experimenter writing group to use more their left-hand
to grasp the object, and for the right-handed experimenter
writing group to grasp the object more bimanually, but these
results did not reach significance.

The finding that seeing a left-handed experimenter use her
own hand influences the infant’s own hand use is in line with
Fagard and Lemoine’s results [18]. In a face-to-face situation,
infants who were right-handed at the beginning of the test
session used less their right hand and more their left hand after
observing the demonstration of the left-handed experimenter.
An adult study has also shown that motor-evoked potentials are
larger in the right motor cortex when observing a movement
made by the left hand [26]. This could explain why, after seeing
the experimenter write with her left hand (writing condition),
infants use less their right hand than infants in a no writing
condition. However, the same study also showed that motor-
evoked potentials in the left motor cortex are larger when
observing a movement made by the right hand. Why then, in the
present study, the infants in the right-handed experimenter
writing group did not use their right hand more and their left-
hand less than the infants from the right-handed experimenter
no writing group? The fact that the effect seen in the right-
handed experimenter writing group was not the reverse of the
one seen in the left-handed experimenter writing group may
indicate that part of the effect is non-specific: infants’ choice of
hand may be disturbed by seeing the experimenter write on a
sheet of paper, without the resulting effect being specifically
linked to the hand used by the experimenter. The lower HI in the
writing condition compared to the no writing condition,
regardless of the experimenter’s handedness, may indicate that
the results should be interpreted more in terms of disturbance
and attention than in terms of the infant mirroring the adult. As
mentioned in the introduction, right-handedness is neither
strong nor stable in infants, and many factors may disturb its
expression. Seeing an experimenter writing may be one of them.
Another explanation of the fact that seeing a left-handed or a
right-handed experimenter writing did not produce a reverse
effect may be that using the “same” hand may mean the same
hand spatially (spatially mirror, right hand when the
experimenter uses her own left hand) or the same hand
anatomically (anatomically mirror, left hand when the
experimenter uses her own left hand). Some infants may be
more sensitive to anatomical mirroring while others may be
more sensitive to spatial mirroring.

Parents’ handedness had no effect on the results. Finally, we
checked for a possible sex effect. To our knowledge, there have
been no studies on differential effects of factors influencing
hand choice in human infants by sex. Only one animal study
showed such a sex effect: in that study, male mice which had
observed a "left-handed" mouse “teacher” open a pendulum
door used their left paw to do the same, while males that had
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observed a "right-handed" model used their right paw [27]. This
effect was not observed in female mice. In our study, we found
no effect of sex on the bias induced by the experimenter’s
writing with either hand. We only found an overall tendency for
girls to be more right-handed, which agrees with most studies in
children [28,29] and adults [30].

Beyond the practical implications of our results-namely, that
researchers should be very careful to avoid potential bias when
testing infants’ hand preference-knowing how infants are
influenced by the hand used by the adults they watch may have
pedagogical and theoretical implications. From a pedagogical
point of view, it is important to know how young infants are
influenced by what they see in front of them, from the other’s
perspective. It has been shown that when observing a new tool
use skill, 18-month-old infants learn a great deal just by
observing adults performing the skill, more than by
spontaneously manipulating the tool themselves or even by
being given an explicit demonstration [22]. In that study, the
adult used the tool in front of the infants without any comment.
Quite often, infants see adults do things around them from the
opposite perspective. Interestingly, when teaching children a
very complex new skill such as tying their shoelaces or knitting,
adults tend to adopt the child’s perspective. By showing them
how to perform the action from beside them, they not only
induce them to use the same hand, but also create a situation
where the anatomical coincides with the spatial: both the
teacher’s and the child’s right hand is to the side of their body
that is to the right from the child’s point of view.

From a theoretical point of view, understanding to what
extent the opposite perspective induces motor resonance in
terms of spatial or anatomical mirroring is considered important
for questions such as body image, theory of mind, action
understanding, etc. This question of perspective and imitation is
hotly debated, and it has been studied in various contexts, such
as explicit imitation of simple gestures, observational learning of
new multi-step actions, implicit resonance effect, etc. [31-34].

In conclusion, observing the experimenter writing during the
session decreases infants’ expression of right-handedness. Part
of the effect may reflect some motor resonance, but attentional
factors might be equally important. Further studies with more
infants are needed to tease apart the respective influence of the
experimenter’s handedness (anatomical vs. spatial motor
resonance) and of attentional bias in infants’ hand choice for
grasping.
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