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Abstract An increasing number of studies are investigating
the cognitive processes underlying human–object interac-
tions. For instance, several researchers have manipulated the
type of grip associated with objects in order to study the role
of the objects’motor affordances in cognition. The objective
of the present study was to develop norms for the types of
grip employed when grasping and using objects, with a set
of 296 photographs of objects. On the basis of these ratings,
we computed measures of agreement to evaluate the extent
to which participants agreed about the grip used to interact
with these objects. We also collected ratings on the dissim-
ilarity between the grips employed for grasping and for
using objects, as well as the number of actions that can
typically be performed with the objects. Our results showed
grip agreements of 67 % for grasping and of 65 % for using
objects. Moreover, our pattern of correlations is highly
consistent with the idea that the grips for grasping and using
objects represent two different motor dimensions of the
objects.

Keywords Norms . Grip type . Objects

In the last decade, there has been growing interest in the
motor affordances evoked by objects and their role in per-
ception and action. For instance, in a classic study, Ellis and
Tucker (2000) showed that objects with their handles ori-
ented to the right are responded to faster using the right
hand, whereas objects oriented to the left are responded to
faster using the left hand. They suggested that the actions

afforded by an object are automatically activated by its
presentation (see also Helbig, Graf, & Kiefer, 2006; Yoon,
Heinke, & Humphreys, 2002, for similar conclusions). Oth-
er researchers have studied the motor representations
evoked by objects by manipulating the types of grip that
they afford. In one study, Vainio, Symes, Ellis, Tucker, and
Ottoboni (2008) showed that objects are recognized faster if
they are preceded by the presentation of a compatible grasp-
ing movement. For example, dice—which should be seized
using a precision grip—are recognized faster if they are
preceded by a precision grasping movement than by a power
grasping movement. The type of grip associated with
objects has been manipulated in numerous studies to inves-
tigate the motor representations that are activated by object
presentation (e.g., Bub, Masson, & Cree, 2008; Derbyshire,
Ellis, & Tucker, 2006; Ellis & Tucker, 2000) and the influ-
ence of these motor affordances on cognitive processes,
such as the planning and execution of actions (e.g., Girardi,
Lindemann, & Bekkering, 2010; Jax & Buxbaum, 2010)
and object recognition (Vainio et al., 2008). Other research-
ers have manipulated grip affordances to investigate the
cognitive processes impaired by specific disorders, such as
ideomotor apraxia (see, e.g., Buxbaum, Sirigu, Schwartz, &
Klatzky, 2003).

Despite the increasing interest in objects’ grip affordan-
ces and their implications for our understanding of cognitive
processes, no norms are available for selecting objects
according to their grip affordances. In order to circumvent
this problem, some studies have used a limited set of objects
associated with obvious hand postures (e.g., Bub et al.,
2008; Girardi et al., 2010). However, this strategy limits
the number of stimuli that can be used. Indeed, some experi-
ments require a large pool of objects, such as recognition
studies, which feature a high number of trials and in which
objects can only be presented once (e.g., Filliter, McMullen,
& Westwood, 2005). In the present study, we developed
norms for the grip types associated with a large set of
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objects, and we measured the extents to which participants
agreed about the grip to employ with each object. Therefore,
our objective was not to evaluate the level of manipulability
of each object, but to characterize the types of grip evoked
by manipulable objects.

A common distinction has been made in the literature
between the hand posture for grasping an object—to pick it
up and move it—and the hand posture for using an object
(see, e.g., Bub et al., 2008; Jax & Buxbaum, 2010; Johnson-
Frey & Grafton, 2003; Randerath, Li, Goldenberg, &
Hermsdörfer, 2009). These two dimensions refer to separate
properties of objects and are therefore important to control
when manipulating grip affordance. In line with this idea, a
recent line of investigation has focussed on the interaction
between the different motor components evoked by an ob-
ject. For instance, Jax and Buxbaum (2010) showed that
movements to objects were slowed when the hand posture
employed to grasp it differed from that employed to use it
(see also Bub & Masson, 2012; Bub et al., 2008). They
suggested that objects that are grasped and used by different
hand postures activate two motor responses that compete for
the control of action. In a norming study, Salmon,
McMullen, and Filliter (2010) have distinguished between
the hand postures for grasping and using objects: Partici-
pants had to judge the extent to which the hand posture to
use an object differed from the hand posture to grasp the
same object. However, their stimuli had not been fully
normalized for dimensions known to influence cognitive
processes, such as name agreement and visual complexity.
Moreover, these norms do not provide the specific grips
employed for grasping and using objects. In the present
study, we differentiated between both types of grips: The
term grip for grasp refers to the grip employed to pick up
the object with no intention to use it. Meanwhile, grip for
use refers to the grip employed while using the object for its
intended purpose. In line with Salmon et al., participants
also had to rate the extents to which the grip employed for
grasping and that for using an object were different.

The present study

The aim of the present study was to collect ratings on the
grips employed for grasping and using objects. We used a set
of stimuli from the Bank of Standardized Stimuli (Brodeur,
Dionne-Dostie, Montreuil, & Lepage, 2010) that had previ-
ously been normalized on several dimensions, including
familiarity, visual complexity, name agreement, category,
object agreement, and manipulability, therefore allowing
for good control over a number of variables. In the first part
of this study, participants had to select the type of grip that
they would employ for grasping an object and the type of
grip they would employ for using it. The types of grip were

selected from the Human Grasping Database (Feix, 2011),
which includes a large variety of grip types. This database
classifies grip types according to the strength (power, inter-
mediate, and precision), as well as the position and number of
fingers involved in the grip. Each type of grip includes several
hand postures differing only in the size of the object in the
hand. For each rating task, we calculated measures of agree-
ment to assess the extent to which participants would agree
about the grip associated to each object. In addition, we
compared the grips selected for grasping and using each object
in order to examine the concordance between these grips—
what we will refer to as the grasp–use concordance.

In the second part of this study, participants had to judge
the extent to which the hand posture to grasp an object
differed from the hand posture to use it (see Salmon et al.,
2010). Moreover, to examine one factor related to grip
agreement, participants also had to judge the number of
actions that could be performed with the objects. Indeed,
objects associated with multiple actions are more likely to
be grasped using different possible hand postures, leading to
lower agreement regarding the grip that is most appropriate
to use it.

Method

Part 1

Participants A group of 30 students from the Université de
Moncton (21 females, nine males) volunteered to participate
in this experiment. The mean age of the participants was
22.04 years old (SD 0 4.01). Of the participants, 27 were
right-handed and three were left-handed, and all reported
normal or corrected-to-normal vision.

Materials The course of the experiment was controlled by a
PC computer using E-Prime (Version 2.0; Psychology Soft-
ware Tools, Inc., Sharpsburg, PA) and with a resolution of
1,280×1,024 pixels. The participants were seated 60 cm in
front of the computer screen. The stimuli were a set of 296
color photographs of objects chosen from the Bank of
Standardized Stimuli (BOSS; Brodeur et al., 2010). All
photographs chosen for the present norms are presented in
the supplemental materials.1 The objects were selected with
the restriction that they could be seized easily—for instance,
a bench was not included. As can be seen in the supplemen-
tal materials, most of the objects could be seized using either
the left or the right hand. A number of objects were also

1 The photographs of objects are also available online from the
Bank of Standardized Stimuli’s (Brodeur et al., 2010) website,
https://sites.google.com/site/mathieubrodeur/Home/boss.
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oriented to the left or to the right, which could have prefer-
entially activated one hand over the other. We did not
change the orientation of the objects that we selected—and
therefore, we normed the original photographs from the
BOSS—in order to allow researchers to use the norms
collected by Brodeur et al. when selecting stimuli from the
present set.

Participants had to categorize the objects according to
five grip types. The grip types were selected from the results
of five participants in a pilot experiment. During this pilot
experiment, 11.8º × 11.8º photographs of objects were pre-
sented in the center of the screen at a rate of one every 4 s
(4,000 ms on/0 ms off). In the grasping block, participants
were asked to imagine that the object on the screen was life-
sized and positioned in front of them. They then had to
pantomime how they would grasp the object to pick it up
and lift it. In the using block, participants were asked to
imagine that the object on the screen was already in their
hand. They then had to pantomime how they would use the
object with the first action that came to their mind. If they
could not think of an action, they said “pass” out loud. The
participants were filmed for classification. For each block, two
judges independently coded the grip types pantomimed by
participants according to the 17 grasp type taxonomy from the
Human Grasping Database (Feix, 2011). The two judges’
mean agreements were 85 % (SD 0 4 %) and 75 % (SD 0

11 %) for grasping and using, respectively.2 When the two
judges disagreed, a third judge determined the final grip type.
In order to be included in the experiment, a grip type had to be
pantomimed at least 5 % of the time when grasping or using
the objects. Five grip types were retained for the experiment: a
power grip, an intermediate grip, and three different precision
grips, including an index–thumb grip, a fingers–thumb grip,
and a parallel extension grip (see Fig. 1). These five grip types
were pantomimed for grasping 94 % of all objects across
participants and for using 92 % of all objects.

Procedure In the grasp rating task, participants had to
select the grip type that they would employ for grasping
the presented object. In each trial, an 11.8º × 11.8º
photograph of an object was presented in the center of
the computer screen. Five 4.8º × 4.8º photographs of
grip types were shown at the bottom of the screen
below the image (see Fig. 2). For all participants, these
photographs depicted a right-hand grip. Amongst the
variations presented in Fig. 1, the exemplar that was

the most representative of the selected grip type was
shown—that is, the hand posture that was pantomimed
the most often during the pilot experiment, or the ex-
emplar illustrating the middle position. Participants were
asked to imagine that the object on the screen was life-
sized. They were then required to identify the posture in
which they would place their hand if they were to grasp
the object by clicking on the appropriate grip type. If
both hands were employed, the shape of the partici-
pants’ dominant hand was to be selected. If the shape
of their hand matched none of the grip types repre-
sented, they were required to click on “Other.” The
object remained on the screen until a response was
given. The grip type was surrounded by a black frame
once it was selected. The black frame remained visible
for 500 ms, after which the next object was displayed.

In the use rating task, participants had to identify the grip
type that they would employ when using the presented
object. In each trial, participants were asked to imagine that
the object was in their hand or in contact with their hand.
They were then required to identify the hand posture that
they would employ to use the object by clicking on the
appropriate grip type. If the shape of their hand matched
none of the grip types represented, they were required to
click on “Other.” If no action to use the object came to mind,
participants were required to click on “X” (see Fig. 2).

Before each rating task, the experimenter described each
grip type to the participants one by one, following the
instructions in Table 1. The experimenter also showed the
participants pictures of hands demonstrating the variations
in size for each grip type (see Fig. 1). Two examples of
objects that could be grasped or used with each grip type

2 The lower agreement in the use rating task than in the grasp rating
task appears to be mainly due to a disagreement between two catego-
ries: the power grip with the thumb toward and away from the body
midline. Indeed, when these two categories were considered as a single
category, the agreement between the two judges increased from 85 %
to 86 % in the grasp rating task, and from 75 % to 84 % in the use
rating task.

Fig. 1 Photographs used to illustrate each grip type and their variations
as a function of object size. The illustrations were presented below the
objects during Part 1 of the study. The variations were presented in the
instructions to illustrate the different postures for each grip

774 Behav Res (2013) 45:772–781



were then presented along with the descriptions. After the
instructions, six practice trials were presented. The first
three were done by the experimenter, who justified the
selected grip to the participants. Participants were then
asked to complete the other three practice trials, justifying
their answers to the experimenter, to ensure full comprehen-
sion. The order of the two rating tasks was counterbalanced
across participants. The objects in each task were presented
in a different random order for each participant. The exper-
iment lasted 45 min.

Part 2

Participants A group of 24 students from the Université de
Moncton (14 females, 10 males) volunteered to participate
in this experiment. The mean age of the participants was
21.95 years old (SD 0 3.36). Of the participants, 22 were

right-handed and two were left-handed, and all reported
normal or corrected-to-normal vision.

Materials The stimuli were the same as those in Part 1.

Procedure In the grasp–use dissimilarity rating task,
participants had to indicate how different the hand pos-
ture employed for using the object was from that
employed for grasping the object (see Salmon et al.,
2010). In each trial, an 11.8º×11.8º photograph of an
object was presented in the center of the screen. A 7-
point Likert scale ranging from very similar to very
different was presented below each image at the bottom
of the screen, along with an “N/A” button (see Fig. 2).
The participants were required to think first of the way
that they would use the object, and then of the way that
they would grasp the object. They had to rate on the 7-
point Likert scale the extent to which the posture of the

N/A

Very similar Very different

1 2 6543 7

Other

Other

Other

Other

N/A

Very similar Very different

1 2 6543 7

0 1 5432 6+

0 1 5432 6+

Grip for grasp Grip for use

Grasp-use dissimilarity Number of actions

Part 1

Part 2

Fig. 2 Norming procedures for each task in Parts 1 and 2. The labels are translated into English for illustration’s sake
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hand to use the object differed from the posture of the
hand to grasp it by clicking on the appropriate value. If
no action to use the object came to mind, the partic-
ipants were required to click on “N/A.” The object
remained on the screen until a response was given.
The clicked response turned blue for 500 ms once
selected.

In the number-of-actions rating task, participants were
required to identify the number of actions that they
could perform with each object presented on the screen.
An action was defined as a gesture that could be per-
formed to use the object, with the action to grasp the
object being excluded. In each trial, the values “0” to
“6+” were presented at the bottom of the screen, along
with the object (see Fig. 2). Participants were required
to click on the corresponding number—that is, from “0”
if no action came to mind to “6+” if they could identify
six or more actions. The object remained on the screen
until a response was given. The clicked response turned
blue for 500 ms once selected.

The order of the two rating tasks was counterbalanced
across participants. The objects in each task were presented
in a different random order for each participant. The same
procedure used in Part 1 was used for the practice trials, and
the experiment lasted 45 min.

Results

We first present descriptive statistics for each scale. The
ratings on each scale, as well as the measures of agree-
ment for each object, are presented in supplemental
materials. All measures, including response times and
the percentage of each grip selected for each object, as
well as the filename for each object, are also presented in
the supplemental materials. We then present correlations
amongst our different measures. Finally, we computed
correlations between our results and those of Salmon et
al. (2010) and Brodeur et al. (2010).

Descriptive statistics

For both rating tasks in Part 1, we computed the percentage
of agreement in order to examine the extent to which par-
ticipants agreed on the appropriate grip for each object. The
percentage of agreement is the percentage of participants
who agreed on the modal grip type for each object, exclud-
ing participants who selected no grip—“X”—for a given
object. We also computed the statistic H, which is another
measure of agreement that is considered more sensitive to
the number and the weights of the different alternatives
selected by participants (see Brodeur et al., 2010; Snodgrass
& Vanderwart, 1980). The statistic H is computed using the
following formula:

H ¼
Xk

i¼1

Pi log2 1 Pi=ð Þ;

where k refers to the number of different grips selected for a
given object (including “Other”) and Pi is the number of
participants who rated the object. A small H value means
that the frequency of alternative grips selected for a given
object is low. For instance, an H value of “0” means that all
of the participants selected the same grip for the object,
whereas a high H value means that alternative grips were
selected frequently for the object. We computed “Other” as a
grip type while calculating H values because participants
selected this option when they knew how to grasp the
object, but the hand posture was not represented on the
computer screen. This procedure might lower the H values
artificially, because “Other” was considered as a single grip
type, even if it might represent different grip types across
participants. Finally, the rating procedure that we used
allowed us to collect response times. We measured the mean
response time for each object. All response times over two
standard deviations from the mean for each object were
removed from the analysis.

In the grasp rating task, participants had to select the grip
that they would employ to grasp the object. In the use rating

Table 1 Instructions given to the participants for each grip type in Part 1 of the study

Grip Type Instructions

Power grip The object is held in contact with the palm. The fingers work against the palm.
The position of the fingers can vary depending on the size of the object.

Intermediate grip The object is held between the thumb and the side of the index finger.
The distance between the index finger and thumb can vary depending on the size of the object.

Index–thumb precision grip The object is held between the thumb and the index finger pad. It is a precision grip requiring small force.
The space between the index finger and the thumb can vary depending on the size of the object.

Fingers–thumb precision grip The object is in contact with most of the fingers. It is held between the tips of the fingers and the thumb,
with little contact with the palm. The position of the fingers can vary depending on the size of the object.

Parallel extension precision
grip

The object is held between the thumb and the whole surface of the fingers. The fingers are pressed tightly against
each other. The distance between the thumb and the fingers can vary depending on the size of the object.
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task, participants had to select the grip that they would
employ to use the object, according to the first action that
came to their mind. The percentage of objects that was
associated with each grip type in both rating tasks is shown
in Table 2. No object had a modal rating of “Other” or “X.”
As is shown in Table 2, the percentages for each grip are
quite similar between the grasp and use rating tasks, with the
power grip being associated with the highest percentage of
objects.

The descriptive statistics for all of the scales are pre-
sented in Table 3. The mean grip agreement for grasping
the objects was 67 % (SD 0 19 %). A high grip-for-grasp
agreement (above 75 %) was obtained for 37 % of the
objects. In the use rating task, the mean agreement was
65 % (SD 0 21 %), and 38 % of the objects had a high
grip-for-use agreement. The mean H values were 1.19 (SD 0
0.53) and 1.26 (SD 0 0.63) for the grasp and use rating
tasks, respectively. The mean response times for the grasp
and use rating tasks were 2,103 ms (SD 0 543 ms) and
2,724 ms (SD 0 785 ms), respectively. A t test performed
on the response times showed that participants responded
significantly faster in the grasp rating task than in the use
rating task, t(295) 0 18.07, p < .001. One possible explana-
tion for this result is that ratings in the grasp rating task were
based on an automatic, online analysis of the physical prop-
erties of the object, whereas ratings in the use rating task
were based on retrieval from long-term knowledge (see,
e.g., Jax & Buxbaum, 2010). Another possibility is that
judgment in the use rating task took longer because there
are more competing alternative ways to use an object than to
grasp it.

The measures of agreement are relatively similar between
the two rating tasks. Indeed, the same modal grip for grasp-
ing and using the object was employed for 84 % of the
objects. However, this does not mean that, individually,
participants selected the same grip for grasping and using
each object. In order to further examine the correspondence
between the two grips, we computed the percentage of
participants who selected the same grip for grasping and
using each object—what we refer to as the grasp–use con-
cordance. Grip types not represented on the screen—that is,
when participants selected “Other”—were considered as a

single grip type. Over all trials, only 1 % and 3 % of the
objects were rated as “Other” in the grasp and use rating
tasks, respectively. For each object, the participants who
selected no grip in the use rating task were removed from
the analysis. Therefore, the means for all objects were not
based on the same numbers of participants. Since all objects
were rated by at least 50 % of the participants, however, no
objects were removed from the analysis. The mean grasp–
use concordance was 63 % (SD 0 18 %), meaning that an
average of 63 % of the participants selected the same grip
for using and grasping each object.

In the second part of the norming process, participants
had to complete two rating tasks. In the grasp–use dissim-
ilarity rating task, they had to judge the distinction between
the hand posture to grasp an object and the hand posture to
use it (see Salmon et al., 2010). Some objects were rated by
a different number of participants because of the occurrence
of “N/A”—that is, participants who could not think of an
action for using the object. According to the procedure used
by Salmon et al., only the objects rated by 50 % or more of
the participants were considered in the analysis (18 objects
were removed). The mean rating was 3.40 (SD 0 1.29) on
the 7-point Likert scale, and the mean response time was
3,666 ms (SD 0 879 ms). In the number-of-actions rating
task, participants had to judge the number of actions that
they could perform with the objects. The option “6+” was
computed as six actions, which might lower the mean num-
ber of actions for some objects. Only 4 % of all trials
featured ratings of “6+.” The mean number of actions was
1.38 (SD 0 0.80), and the mean response time was 2,938 ms
(SD 0 860 ms).

Intercorrelations among the variables

Pearson correlations between our measures were then com-
puted. The correlations are presented in Table 4. The per-
centages of agreement and the H values were strongly
correlated for both the grasp and use rating tasks. Response
times in each rating task were also strongly correlated with
both measures of agreement. Therefore, the longer that
participants required to rate the grip types for grasping and
using an object, the less they agreed on the most appropriate
grip. This might suggest that low agreement was due to
the availability of several competing alternatives that
must be inhibited in order to select the most appropriate
grip. In order to verify this possibility, correlations be-
tween the ratings collected in Part 1 and the numbers of
actions that participants could perform with the presented
objects were computed. The analysis showed that objects
rated with a high number of actions had lower grip-for-
use agreement and longer response times in the use
rating task. This finding supports the idea that objects
that can be used in several ways are associated with

Table 2 Percentages of objects associated with each grip in the grasp
and use rating tasks

Type of grasp Grasp Use

Power grip 41 45

Intermediate grip 0 1

Index–thumb precision grip 26 25

Fingers–thumb precision grip 22 18

Parallel extension precision grip 11 10
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different grips while using them, and therefore with low grip-
for-use agreement. The number of actions did not correlate
with the measures obtained from the grasp rating task, how-
ever, suggesting that the grip for grasping and the grip for
using are distinct motor components of an object (see, e.g.,
Bub et al., 2008; Jax & Buxbaum, 2010).

In order to examine whether the two measures assess
the same dimension, we also computed correlations

between the grasp–use concordance measure in Part 1
and the grasp–use dissimilarity rating in Part 2. The
correlation was significant, but moderate (r 0 −.408, p <
.001). The moderate correlation might be explained by the
fact that the grasp–use dissimilarity rating in Part 2 was
more sensitive to small differences in the hand postures
between the grips for grasp and for use. For example, in
Part 1, dental floss was rated as an index–thumb precision

Table 3 Descriptive statistics for Parts 1 and 2

Variables Mean SD Min Max

Part 1 Grasp % agreement 67 19 27 100

Grasp H value 1.19 0.53 0.00 2.25

Grasp response times (ms) 2,103 543 1,111 3,876

Use % agreement 65 21 25 100

Use H value 1.26 0.63 0.00 2.46

Use response times (ms) 2,724 785 1,270 5,215

Grasp–use % concordance 63 18 20 100

Part 2 Grasp–use dissimilarity 3.40 1.29 1.35 6.71

Grasp–use dissimilarity response times (ms) 3,666 879 1,666 6,421

Number of actions 1.38 0.80 0.25 5.04

Number of actions response times (ms) 2,938 860 1,211 5,970

Table 4 Intercorrelations among the variables

Variables 2 3 4 5 6 7 8 9 10 11

1. Grasp agreement r –.945* –.695* .778* –.752* –.610* .804* –.284* –.223* –.093 –.028

N 296 296 296 296 296 296 278 278 296 296

2. Grasp H r – .748* –.743* .751* .619* –.797* .269* .198* .079 .010

N 296 296 296 296 296 278 278 296 296

3. Grasp RT r – –.611* .649* .658* –.665* .327* .283* .108 .106

N 296 296 296 296 278 278 296 296

4. Use agreement r – –.957* –.757* .832* –.526* –.349* –.155* –.175*

N 296 296 296 278 278 296 296

5. Use H r – .771* –.844* .556* .375* .193* .196*

N 296 296 278 278 296 296

6. Use RT r – –.691* .564* .396* .125† .235*

N 296 278 278 296 296

7. Grasp–use concordance r – –.408* –.232* –.184* –.076

N 278 278 296 296

8. Grasp–use dissimilarity r – .576* .454* .310*

N 278 278 278

9. Grasp–use dissimilarity RT r – .162* .397*

N 278 278

10. Nb of actions r – .553*

N 296

11. Nb of actions RT r –

N

† p < .05. * p < .01
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grip for the grasp rating task and for the use rating task.
However, in Part 2, it was rated at 5.52 on the grasp–use
dissimilarity scale, probably because the space between
the index and the thumb to use the dental floss was much
smaller than that to grasp the dental floss container. Also,
an index–thumb precision grip for grasping and a fingers–
thumb precision grip for using would be considered as
two different grips in Part 1. These two grips might be
perceived as being relatively similar by participants,
though, leading to a small grasp–use dissimilarity rating
in Part 2. The grip ratings in Part 1 might therefore be
particularly useful to ensure that the same grip types are
being employed for grasping and using an object. The
dissimilarity scale in Part 2 is more sensitive and might
be more useful to manipulate the similarity between the
hand postures to grasp and use an object.

The correlations presented in Table 4 also show that the
grasp–use concordance measure in Part 1 and the grasp–use
dissimilarity rating in Part 2 correlated with response times
in the grasp and use rating tasks. This suggests that when the
grip for grasping an object differs from the grip for using
it, more time is required to select the appropriate grip.
These correlations are consistent with the literature sug-
gesting a competition between the different grip types
activated by an object and with the idea that participants
have to resolve this competition in order to interact with
the object (e.g., Bub & Masson, 2012; Bub et al., 2008;
Jax & Buxbaum, 2010). These correlations also support
the idea that the grips for grasping and using are distinct
motor components of objects.

Correlations with other studies

We suggested that grasp ratings are based on an analysis of
the objects’ visual properties, whereas use ratings are based
on recollections from memory (see, e.g., Jax & Buxbaum,
2010). Therefore, factors such as objects’ familiarity and
visual complexity might affect the different types of ratings
that we collected. In order to verify this idea, we correlated
the H values for the grasp and use rating tasks (Part 1), the
grasp–use dissimilarity rating (Part 2), and the number of
actions (Part 2), as well as the response times on all four
scales, with the measures of familiarity, visual complexity,
and manipulability collected by Brodeur et al. (2010). As is
shown in Table 5, familiarity did not correlate with any of
our variables. These nonsignificant correlations should be inter-
preted carefully, however, since they may be due to the low
variability on the familiarity scale. Indeed, the mean familiarity
for the set of objects that we selected was 4.08 on a 5-point
scale (SD 0 0.53). Interestingly, all of our measures correlated
with the visual complexity of the objects: Complex objects
were related to lower grip agreement, to higher numbers of
actions, to higher grasp–use dissimilarity ratings, and to longer
response times on all scales, as compared to objects with a
lower visual complexity. Finally, object manipulability was
only correlated with the number of actions, with highly manip-
ulable objects being related to higher numbers of actions.

In Salmon et al.’s (2010) study, participants had to rate
the distinction between the grips for grasping and using
objects. We computed the correlations between their ratings
and our measures of grasp–use concordance in Part 1 and of

Table 5 Intercorrelations between our measures and Brodeur et al.’s (2010) measures of familiarity, complexity, and manipulability

Variables Familiarity Complexity Manipulability

Grasp H r .016 .178* –.049

N 296 296 296

Grasp RT r .017 .225* .024

N 296 296 296

Use H r .110 .173* –.075

N 296 296 296

Use RT r .064 .244* –.040

N 296 296 296

Nb of actions r .066 .277* .154*

N 296 296 296

Nb of actions RT r –.033 .369* .001

N 296 296 296

Grasp–use dissimilarity r .097 .365* –.104

N 278 278 278

Grasp–use dissimilarity RT r .043 .190* –.116

N 278 278 278

* p < .05
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grasp–use dissimilarity in Part 2. The correlations were
computed on the objects that were used in the two
studies. We selected 67 objects on the basis that the
images in both studies were physically similar and rep-
resented the same concept. The objects from the two
studies that were used for the correlation are presented
in the supplemental materials.3 Their ratings of similarity
correlated with both our grasp–use concordance measure
(r 0 −.328, p 0 .007) and our grasp–use dissimilarity
rating (r 0 .423, p < .001). The moderate correlations
might be due to the fact that the two rating tasks were
not performed on the same photographs of objects.

General discussion

The purpose of the present study was to develop norms for
the grip types employed for grasping and using objects.
With this set of norms, we distinguished between the grip
for grasping and the grip for using objects. Our results
showed that the mean agreement for the grasp rating task
was 67 %, with 37 % of the objects showing high agree-
ment. For the use rating task, the mean agreement was 65 %,
with 38 % of the objects showing high agreement. These
relatively low percentages suggest that most objects can be
gripped in different ways. For instance, most participants
indicated that they would grasp a pen using an index–thumb
precision grip. A number of participants also indicated that
they would seize it using all of their fingers—with a fingers–
thumb precision grip—resulting in a grasp agreement of
70 %. Similarly, most participants indicated that they would
grasp a bottle of water using a power grip. A number of
participants, however, indicated that they would use a fin-
gers–thumb precision grip, probably because they would
seize it by its cap. Therefore, when manipulating grip type
in order to study the motor representations evoked by
objects, it is important to ensure that the selected objects
have a high grip agreement. From the present norms, it was
not possible to determine whether the low grip agreements
reflect differences between individuals when interacting
with objects or the fact that different grips are activated for
each individual when they see an object. This question
could be addressed in future norming studies by allowing
participants to select more than one grip type.

We also assessed the similarity between the grips for
grasping and using objects. Correlational analyses showed
that they are highly correlated but seem to represent distinct
dimensions of the objects. For instance, participants took
more time to select the grip for using than to select the grip

for grasping an object. This result is consistent with that of
Jax and Buxbaum (2010), who showed that a grasp move-
ment is faster to initiate than a movement intended to use the
object. They suggested that this was due to the fact that
actions to use an object must be retrieved from long-term
conceptual knowledge. Moreover, correlational analyses
showed that the grip-for-use measures, but not the grip-
for-grasp measures, were correlated with the number of
actions that could be performed with an object.

A limitation of the present study was that the large
variety of grip types that can be employed to grasp objects
may not have been well represented. For instance, a number
of studies have differentiated open from closed grasps (see,
e.g., Bub et al., 2008) or have selected objects associated
with a poke movement (see, e.g., Jax & Buxbaum, 2010).
However, it is important to note that the appropriate grips
for grasping and using the objects were chosen amongst our
five selected grip types in over 97 % of trials, suggesting
that the grips that we selected accounted for the vast major-
ity of grips afforded by the objects that we selected. Further
research should nevertheless include a larger variety of grip
types to account for all grip possibilities. Another limitation
of the present study was the higher number of females than
males in our samples. Indeed, earlier studies had suggested
that some categories of objects, such as tools, were more
familiar to males, whereas other categories of objects, such
as fruits and vegetables, were more familiar to females (see,
e.g., Barbarotto, Laiacona, Macchi, & Capitani, 2002). The
high proportion of females in our study might therefore have
biased the ratings that we collected.

To conclude, in this study we collected ratings on the grip
types for grasping and using objects. These norms will allow
researchers in the domains of vision, perception, and action
to have better control over their stimuli and the types of
action representation that they evoke. Moreover, our stimuli
were drawn from the Bank of Standardized Stimuli (Brodeur
et al., 2010), and therefore they have been normalized on
many important characteristics that could potentially influ-
ence cognitive processes.
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