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Representation of Categories
Metaphorical Use of the Container Schema
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Abstract. In the present study we investigated whether the mental representation of the concept categories is represented by the container image
schema (Lakoff & Johnson, 1980). In two experiments participants decided whether two pictures were from the same category (animal or
vehicle). Pictures were presented inside or outside a frame that should activate the container schema. We found that performance to pictures was
influenced by the frame in congruence with the metaphorical mapping (same category – inside bounded region; different category – not in same
bounded region). These results show that the concept categories is metaphorically represented by containers.
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Recent theories have postulated that mental representations
and sensory-motor processing share mechanisms. According
to these theories, the mental representations of concepts are
determined by the sensory-motor experiences that an organ-
ism has (e.g., Barsalou, 1999; Glenberg, 1997; Goldstone,
1994). Concrete concepts are physical entities in the world
(e.g., garbage can). The body has physical experiences with
such concept byperception (e.g., seeing or touching a garbage
can) and interaction (e.g., throwing something in the garbage
can or taking a full garbage bag out of the garbage can).
According to theories of grounded cognition, such sensory-
motor experiences form the mental representation of the con-
cept (e.g., garbage can). In contrast, abstract concepts (e.g.,
ideas) are not physical entities in the world. Even though
our bodies cannot have direct physical experiences with
abstract concepts, some theories, however, provide a frame-
work in which mental representations of abstract concepts
can still be grounded in sensory-motor experience (e.g.,
Barsalou, 1999;Barsalou&Wiemer-Hastings, 2005;Barwise
& Perry, 1983; Lakoff & Johnson, 1980; Langacker, 1986).
Lakoff and Johnson’s Conceptual Metaphor Theory (CMT)
has been one of themost influential of such frameworks. Lak-
off and Johnson claim that people represent abstract concepts
in terms of concrete concepts bymetaphoricalmapping. In the
present paper we investigated how a particular abstract con-
cept, categories, is represented. In the light of the CMT, we
specifically investigated the idea that people represent the
abstract concept categories in terms of the concrete concept
containers.Metaphorical mapping such as those between cat-
egories and containers may explain how even abstract con-
cepts could be formed by sensory-motor experiences (e.g.,
Barsalou, 1999; Barwise & Perry, 1983; Langacker, 1986).

Lakoff and Johnson (1980) claimed that metaphorical
sentences such as ‘‘Are tomatoes in the fruit or vegetable
category?’’ reflect underlying conceptual mappings (e.g.,
categories are containers). By this they mean that the men-

tal structure of a concrete concept (e.g., container) is
mapped onto an abstract concept (e.g., category). During
this mapping the image schematic structure of concrete con-
cepts is preserved. Image schemata are conceptual structures
representing spatial relations and movements in space. They
are argued to be formed by interaction of our body and
senses with objects in the world during our childhood
(Mandler, 1992) and ensuingly used to comprehend con-
cepts in the world (Johnson, 1987; Lakoff & Johnson,
1999). For instance, activation of the container schema
should make experiences like pouring water in a cup (a con-
tainer being filled) coherent. According to the CMT not only
the concrete situation as described above, but also the
abstract concept categories should also activate the con-
tainer schema through metaphorical mapping (Gibbs,
1994; Johnson, 1987; Lakoff & Johnson, 1980, 1999).

Interestingly, the CMT provides a theory about the ori-
gins of metaphorical mappings. Some metaphorical map-
pings, called primary metaphors, are directly formed by
concrete situations (Grady, 1997 as cited in Lakoff &
Johnson, 1999). Since categories are containers is a primary
metaphor we will focus on this sort of conceptual mapping.
Primary metaphors such as categories are containers are
assumed to be formed directly through concrete experience
where the abstract and concrete concept co-occur (e.g.,
kitchen tools and socks are put in different drawers)
(Johnson, 1987, 1997; Lakoff & Johnson, 1980, 1999).
People can interact with the concrete concept (e.g., contain-
ers) while the abstract concept (e.g., categories) is present.
The correlation between the concepts in such a situation pro-
vokes a metaphorical link between the concrete and abstract
concept. Later, in situations where only the abstract concept
is present (e.g., reasoning about categories) this metaphorical
link causes the mental representation of the concrete concept
(e.g., container schema) to be used to understand the abstract
concept in that situation.
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There is now a growing body of evidence in support of
the CMT, such as for the metaphor time is space (Boroditsky,
2000; Casasanto & Boroditsky, 2008), similarity is closeness
(Boot & Pecher, 2010; Casasanto, 2008), good is up
(Crawford, Margolies, Drake, & Murphy, 2006; Meier &
Robinson, 2004) and power is up (Giessner & Schubert,
2007; Moeller, Robinson, & Zabelina, 2008; Schubert,
2005; Zanolie et al., 2010), social attachment is closeness
(Williams & Bargh, 2008a) and affection is warmth
(Williams & Bargh, 2008b; Zhong & Leonardelli, 2008).
In the present study we wanted to extend these findings to
the metaphor categories are containers. Importantly, we
wanted to investigate whether the container image schema
would be activated even in the absence of any linguistic
expression that might contain the metaphor.

According to Lakoff and Johnsonmetaphorical mappings
are independent frommetaphorical language. The conceptual
mapping is assumed to be necessary to understand the
abstract concept, and thus should get activated in any situa-
tion in which the abstract concept needs to be understood.
In the present study we did not use metaphorical language
nor literal language. We used pictures to activate the concept
of interest. The concept categories was activated by pictures
from the same or different categories (e.g., animal and vehi-
cle). The container image schema was activated by a black
line frame that included (in the container) or excluded (out
of the container) the pictures. In this way we minimized
effects due to activation of possible polysemous words
(e.g., in and out, see Murphy, 1996) or lexical associations.

Nonlinguistic studies so far almost alwaysusedparadigms
inwhich the stimuli contained features of the concrete concept
(e.g., space) as well as the abstract concept (e.g., time). The
features of the concrete concept were irrelevant to the task,
whereas the features of the abstract concept were relevant.
For instance, in a study by Casasanto and Boroditsky
(2008) participants estimated presentation times of visual
stimuli (e.g., a dot). Estimationswere influencedby the spatial
displacements of the stimuli, although displacement was task-
irrelevant and uncorrelated with presentation duration. The
bigger the displacement of the stimuli on the screen the longer
participants estimated the presentation duration of the stimuli.
Thus, Casasanto and Boroditsky (2008) showed that the con-
ceptual mapping time is space is not only active during lan-
guage processing but also during processing of visual
nonlinguistic materials. They also showed that participants’
performance was affected by the task-irrelevant spatial
dimension. These results suggest that people use the mental
representation of space in order to fully understand time. Sim-
ilarly, in the present study we used stimuli that contained the
task-irrelevant concrete concept (e.g., container) as well as the
task-relevant abstract concept (e.g., categories).

An important question that we focused on in the present
study is whether the image schema plays a role during rep-
resentation of the abstract concept or during selection of the
response. According to the CMT, image schemata are part of
the representation of the abstract concept. There is some evi-
dence, however, that irrelevant information can sometimes
affect responses in situations with high uncertainty. For
example, participants’ judgments of justice in conditions
of uncertainty (e.g., when there is no information about

the others’ outcome) were influenced by irrelevant informa-
tion (e.g., affect, Van den Bos, 2003; Van den Bos, Lind,
Vermunt, & Wilke, 1997). In studies investigating activation
of image schemata during processing of abstract concepts a
similar type of uncertainty might play a role as well. When
participants have to choose from many response options
(e.g., ratings on a Likert scale) and are uncertain about the
accuracy of their choice, irrelevant information may affect
responses. For instance, Schubert (2005) asked participants
to judge animal pictures on respect on a scale from 1 (not
at all) to 9 (very much). The pictures of the animals could
be presented at the top or bottom of the screen. He found
that participants gave higher ratings to powerful animals
when presented at the top compared to the bottom of the
screen. These results indicate that power is partly repre-
sented by verticality. In addition, however, participants
might have used irrelevant information (i.e., picture posi-
tion) to facilitate performance (i.e., judging animals on
respect) in cases where they were uncertain about the correct
response. Because judging animals on respect is subjective
and perhaps unusual for the participants, it is possible that
the irrelevant information (position of picture) might have
influenced the response selection in congruence with the
metaphor (e.g., animals presented at the top are more pow-
erful than animals presented at the bottom). In sum, while it
is obvious that the conceptual metaphor (e.g., power is up)
was active during performance, it is unclear whether the
image schema affected representation or response selection.

In the present study we tried to minimize such response
uncertainty. In Experiment 1 participants decided whether
two pictures were from the same or different categories.
We used only two categories that were easy to distinguish
(animals and vehicles). Additionally, we provided feedback
to give confidence about the accuracy of responses. Because
this taskwas very easy, and uncertaintywasminimized, it was
unlikely to induce the use of irrelevant information during
response selection. The irrelevant information in our task
was the position of a rectangular frame that was presented
with the pictures. Both or only one picture could be presented
inside the frame. The frame visualized a bounded region that
should activate the container schema in its concrete meaning.
The task itself should activate the concept categories that in
turn should activate the container schema. The congruent tri-
als were those inwhich the activation of the container schema
matched for the irrelevant frame and the category decision
(things from the same category are in the same bounded
region or things from different categories are not in the same
bounded region). Incongruent trials were those in which the
container schema mismatched for the irrelevant frame and
the category decision (things from the same category are
not in the same bounded region or things from different cate-
gories are in the same bounded region). Equal numbers of
congruent and incongruent trials were presented so that the
irrelevant information (frame) was not predictive or helpful
to select the correct response,which should further discourage
participants from using the irrelevant information. If we still
obtained an effect of the image schema on categorizationdeci-
sions in congruencewith themetaphor, this would support the
idea that the container image schema is an essential part of the
representation of the concept category.
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In summary, our aim of the present study was to investi-
gate the mental representation of the concept categories. In
the light of the CMTwe examined whether categories is met-
aphorically represented by containers. Additionally, we
examined whether this metaphorical mapping occurs during
a conceptual task on nonlinguistic stimuli and whether the
metaphorical mapping occurs during mental representation
of the abstract concept rather than during response selection.
The conceptual metaphor categories are containers is of spe-
cial interest, because it has not been investigated previously.

Moreover, two important factors were controlled in order
to exclude confounding effects. First, the target pictures
were centered on the screen and the distance between them
was identical between trials. In this way eye movements
were minimized and the conceptual mapping similarity is
closeness could not influence outcomes (see Boot & Pecher,
2010; Casasanto, 2008). Second, differences in visual com-
plexity between trials in which both pictures were presented
inside the frame and trials in which one was outside the
frame could not affect the predicted interaction because both
configurations appeared in both the congruent and incongru-
ent conditions.

If the concept of categories is conceptually represented
by containers, we would expect to find an interaction. Per-
formance for pictures from the same category should be bet-
ter when presented both inside the frame than when one was
outside the frame, whereas performance for pictures from
different categories should be worse when presented both
inside the frame than when one was outside the frame.

Experiment 1

Method

Participants and Design

Forty psychology students participated. They received
course credits or a chocolate bar as a reward for their effort.
Position of the pictures with respect to the frame and same
versus different category were manipulated within subjects,
type of categorization was manipulated between subjects. In
order to counterbalance the materials over the experimental
conditions, 20 participants decided whether two pictures
were both animals or not (Animal condition), the other 20
participants decided whether two pictures were both vehi-
cles or not (Vehicle condition).

Materials

We selected 10 pictures of animals and 10 pictures of vehi-
cles from Bonin, Peereman, Malardier, Meot, and Chalard
(2003), Stanfield and Zwaan (2001) and Zwaan, Stanfield,
and Yaxley (2002), http://leadserv.u-bourgogne.fr/bases/
pictures/), Pecher, Zanolie, and Zeelenberg (2007), and sim-
ilar line drawings found on the Internet. We created 10
pairs of animals (using each animal two times) and 10 pairs

of vehicles (using each vehicle two times), and 10 pairs of
an animal with a vehicle. In the Animal condition (both
animals or not) the vehicle pairs were not used, and in
the Vehicle condition (both vehicles or not) the animal
pairs were not used. Thus, in each task 20 pairs were pre-
sented. The pairs were presented next to each other in the
center of the screen. The relative position of the two pic-
tures (left or right) was counterbalanced across repetitions
of the pair (two relative positions). The pairs were pre-
sented together with a frame that was a black lined square
of 8 cm by 8 cm. This frame was either presented in the
middle so that both pictures were inside the container or
moved 4 cm to the left or right from the center, so that only
one picture was in the container and one outside. For each
formed pair we created two identical slides in which the
container was in the middle, one with the container on
the right and one with the container on the left (four frame
positions of which two were identical). All slides were pre-
sented twice (two presentations). This resulted in 320 trials
for each condition (Animal or Vehicle). Additionally, 16
practice trial slides with another set of pictures of animals
and vehicles were created. The congruent trials were the
slides with two objects from the same category presented
both inside the container and slides in which the pictures
were from different categories and one was presented inside
and the other outside the container. Incongruent trials were
slides in which both pictures were animals or vehicles but
one was presented outside and the other inside the container
and slides in which the pictures were from different catego-
ries and both presented inside the container. Examples of
the four conditions are shown in Figure 1.

Procedure

The instruction and stimuli were presented on a computer
screen. Participants were told that two categories were used
in this experiment: animals and vehicles. Participants were
randomly assigned to the Animal or Vehicle Condition. In
the Animal Condition participants had to decide if the two
pictures presented together on the screen were both animals
or not. In the Vehicle Condition participants had to decide
whether the two pictures were both vehicles or not. They
were told to use the z-button and m-button to respond on
a QWERTY keyboard. The mapping of the responses to
buttons was counterbalanced. The pictures were presented
with the frame at different positions. Participants were told
to ignore the frame and focus on the pictures during the task.
They started with the 16 practice trials. Each trial started
with a fixation point (+) presented for 500 ms. Then the tar-
get slide appeared for 1,800 ms or until a response was
given. Feedback was given for incorrect answers (Fout –
Dutch translation for Incorrect) and responses slower than
1,800 ms (Te langzaam – Dutch translation for Too slow)
which remained on the screen for 1,500 ms. There was no
delay between the trials. After the practice trials the 320
experimental trials were presented in random order. The
same procedure was used for the experimental trials as for
the practice trials. All 320 trials were presented in random
order without a break.
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Results

We analyzed all reaction times of correct responses within 2
standard deviations from each subject’s mean. This trimming
procedure resulted in a removal of 5.6% of the correct reac-
tion times in the Animal Condition and 4.8% in the Vehicle
Condition. The means and error rates with the within-subject
standard error of the mean (see Loftus & Masson, 1994) for
each Task Condition are shown in Figure 2.

The reaction times and error rates were submitted to a 2
(Category: Same vs. Different) · 2 (Container: Both Inside
vs. One Outside) repeated measures ANOVA with Task
(animal vs. vehicle) as a between-subjects factor. In the reac-
tion times we obtained an interaction effect of Category and
Container, F(2, 38) = 25.79, MSE = 180.3, p < .001. This
interaction effect was not significantly different between the
Animal Task and theVehicle Task,F < 1.With paired sample
t tests with Bonferroni correction for multiple comparison we
found that participants responded faster to pictures from the
same category that were both presented inside the container
than when one was presented outside the container,
t(19) = 7.50, SE = 3.0, p < .001, whereas participants did
not respond differently to pictures from different categories
both presented inside the container or one outside, p > .25.
Furthermore we found that participants responded faster
to pictures if they were presented both inside the con-
tainer than when one was presented outside the container,

F(2, 38) = 23.61, MSE = 234.9, p < .001. We also found
an overall effect of Category, F(2, 38) = 14.80,
MSE = 528.5, p < .001. The interaction effect of Category
and Task Condition, F(2, 38) = 5.03,MS = 2657.9, p < .05
shows that only in the Animal Task Condition participants
responded faster to pictures from the same category than to
pictures from different categories, F(1, 19) = 16.16,
MSE = 606.3, p < .01, while in the Vehicle Task Condition
there was no difference in reaction times between the Same
and Different Category, F(1, 19) = 1.51, MSE = 450.0,
p > .10.

In the error rates we found an interaction effect of Cate-
gory and Container, F(2, 38) = 10.47, MSE = .004, p <
.005. This interaction effect was not significantly different
for the Animal Task and the Vehicle Task, F < 1.With paired
sample t tests withBonferroni correction formultiple compar-
ison we found that participants responded more accurately to
pictures from the same category that were both presented
inside the container than when one was presented outside
the container, t(19) = 3.50, SE = .004, p < .005, whereas
participants did not respond differently to pictures fromdiffer-
ent categories that were both presented inside the container or
one outside the container, t(19) = 1.00, SE = .005, p > .10.

Furthermore we found an overall effect of Category,
F(2, 38) = 14.81, MSE = .000, p < .001. The interaction
effect of Category and Task Condition, F(2, 38) = 6.44,
MS = .002, p < .025 shows that only in the Animal Task

Figure 1. The four conditions of Experiment 1 in the Animal Task. In the Same-In Condition both animal pictures were
presented in the frame (A), in the Same-In-Out Condition one animal picture was presented in and one outside the frame
(B), in the Different-In Condition an animal and a vehicle picture were both presented in the frame (C), and in the
Different-In-Out Condition one of the pictures (animal or vehicle) was presented in and one outside the frame (D).
The pairs of pictures were horizontally centered. The frame was either presented in the center or 4 cm from the center to
the left or right on the screen.
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Condition participants responded more accurately to pictures
from the same category than pictures from different catego-
ries, F(1, 19) = 17.01, MSE = .000, p < .0025 while in the
Vehicle Task Condition there was no difference in error rates
between the Same and Different Category Conditions,
F(1, 19) = 1.07, MSE = .000, p < .30.

We obtained the expected interaction effect in both the
reaction times and error rates. With paired sample t test
we found that this interaction effect was predominantly pres-
ent in the same category condition. Performance was better
to pictures from the same category when presented in the
frame compared to one outside the frame, whereas perfor-
mance on different categories was not influenced by differ-
ent frame positions. The lack of significance on the different
categories side was probably due to the main effects of Con-
tainer and Category. Nevertheless, the interaction effect in
both the reaction times and error rates clearly shows that
the position of the frame influences the responses on same
category and different category differently. In order to ascer-
tain that the interaction was robust we replicated Experiment
1 with a different set of materials. This replication also
showed a significant interaction between Category and Con-
tainer, F(2, 38) = 12.01, MSE = 226.7 p < .01.1

Discussion

Experiment 1 showed that the frame (container), even though
it was irrelevant for the task, still influenced the category deci-
sion task. We obtained an interaction effect in both the reac-
tion times and accuracy. Performance was better to pictures
from the same category when both rather than one were pre-
sented inside the container, whereas performancewas not dif-
ferent to pictures from different categories when both
compared to one were presented inside the container. These

results support the idea that the concept categories is
metaphorically represented by the image schema containers.

Experiment 2

In the next experiment we wanted to eliminate an alternative
explanation. In Experiments 1 participants had to make a
binary decision (Same/Different Category or Animal/
Nonanimal) over stimuli with binary values (Both Inside/
One Outside or simply Inside/Outside). To simplify the task,
participants might have taken advantage of these binary val-
ues by aligning them (e.g., Same Category with Both
Inside). Such alignment of polarities has been suggested
by Proctor and Cho (2006) as an explanation for a variety
of binary decision tasks. There are two reasons why such
alignment seems unlikely in the present series of experi-
ments. First, each combination of binary values was equally
likely, so there was no benefit to participants to use a specific
alignment. Second, if participants used such alignment they
should have made many errors. In contrast to this prediction,
however, the error rates were extremely low (well below
0.1% in most cases). Nevertheless, to exclude alignment
as an explanation we performed Experiment 2 in which con-
tainer position was manipulated at more than two levels. In
Experiment 2 pictures from the same category and different
categories were not only presented both inside or one out-
side the frame (as in Experiment 1) but also both outside
the frame. If participants in Experiment 1 used alignment
of the binary values, the interaction effect between category
(same vs. different) and container (both inside vs. one out-
side) should disappear.

On the other hand, if the image schema affects perfor-
mance, we expect to obtain again an interaction between

Figure 2. Mean reaction times in
milliseconds and error percent-
ages for the Animal Task Condi-
tion (A) and Vehicle Task
Condition (B) in Experiment 1.
The error bars present the within-
subject standard error of the mean
(Loftus & Masson, 1994) for each
Task Condition.

1 In Experiment 1 the pictures were from a small subcategory of Animal (four legged mammals) and Vehicle (motor driven vehicles). Thus,
the same category pictures were visually quite similar. We replicated Experiment 1 with a different set of pictures (20 line drawings of
animals and 20 line drawings of vehicles from the same sources as in Experiment 1) to extend the findings of Experiment 1. The subset we
used in the replication were more varied pictures from different subcategories. For example, for animals, beside four-legged mammals, we
used also winged animals, an insect, fish, and reptiles and for Vehicles, beside four-wheeled transport, we used also aviations, boats, and
nonmotorized transport. By using a more varied set of pictures that were visually less similar we showed that the conceptual mapping
generalizes to broader categories.
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category and frame position. Moreover, we expect the effect
of frame position to be graded. In terms of the metaphorical
mapping, two things inside the container are members of
the same category, whereas something outside the container
is not in the same category as something inside the container.
However, two things outside the container might be members
of the same or different categories (e.g., two things that are not
food could be two animals or one animal and one vehicle).
Therefore, we expect that same category decisions will be
fastest when both pictures are inside the container, slowest
when one picture is inside the container, and somewhat inter-
mediate when both pictures are outside the container. For dif-
ferent category decisions the effect should be opposite. As in
the previous experiments visual complexity was equated for
the congruent and incongruent trials and thus should not affect
the predicted interaction effect.

Method

Participants

Thirty psychology students who did not participate in
Experiment 1 received course credits for participating.

Materials

We selected the same line drawings (10 animals and 10
vehicles) as in Experiment 1. The same 10 pairs of animals
(using each animal two times) and 10 pairs of an animal
with a vehicle were used as in the Animal Condition of
Experiment 1. The pictures were presented together with

Figure 3. The six conditions of Experiment 4. In the Same-In Condition two animal pictures were presented in the frame
(A), in the Same-Out Condition both animal pictures were presented outside the frame (B), in the Same-In-Out Condition
one animal picture was presented in and one outside the frame (C), in the Different-In Condition an animal and a vehicle
picture were both presented in the frame (D), in the Different-Out Condition both the animal picture and the vehicle picture
were presented outside the frame (E), and in the Different-In-Out Condition one of the pictures (animal or vehicle) was
presented in and one outside the frame (F). The pairs of pictures were horizontally centered. The frame was either presented
in the center, 4 cm from the center to the left or right on the screen, or 8 cm from the center to the left or right on the screen.
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the frame in the same way as in Experiment 1 with an addi-
tional third condition in which the frame was moved 8 cm
to the left or right from the center, so that both pictures were
outside the container (altogether six frame positions of
which two were identical). Again, the relative position of
the two pictures was counterbalanced across repetitions
of the pair, but without mirroring the pictures as we did in
Experiment 1. Each slide was presented twice. This resulted
in 480 trials. Additional 18 practice trial slides with the same
set of pictures as in the practice trials of the Animal Condi-
tion of Experiment 1 were created. Examples of the six
conditions are shown in Figure 3.

Procedure

The procedure was the same as in the Animal Condition of
Experiment 1. After the 18 practice trials, the 480 experi-
mental trials were presented in random order. Participants
could take a break after 240 experimental trials.

Results and Discussion

We analyzed all reaction times of correct responses within 2
standard deviations from each subject’s mean. This trimming
procedure resulted in a removal of 4.7% of the correct reac-
tion times. The means and error rates with the within-subject
standard error of the mean (see Loftus & Masson, 1994) for
each Task Condition are shown in Figure 4. All t tests used a
Bonferroni correction for multiple comparisons.

The reaction times and error rates were submitted to a 2
(Category: Same vs. Different) · 3 (Container: Both Inside,
Both Outside, One Outside) repeated measures ANOVA. In
the reaction times we obtained an interaction effect of Cat-
egory and Container, F(2, 58) = 13.44, MSE = 137.6,
p < .001. This interaction was due to significant effects of
frame position on same category decisions. Participants
responded faster to pictures from the same category that
were both presented inside the container (M = 504) than
when one was presented outside the container (M = 531),
t(29) = 7.00, SE = 3.8, p < .001. Additionally we found

that the effect in the same category condition of the three
positions of the frame was graded. Participants responded
faster when the pictures from the same category were both
presented outside the container (M = 516) than when one
was presented outside the container (M = 531),
t(29) = 6.38, SE = 2.3, p < .001, and when they were both
presented inside the container (M = 504) than when they
were both presented outside the container (M = 516),
t(29) = 3.75, SE = 3.2, p < .005. In contrast, reaction times
to pictures from different categories were not significantly
affected by frame position, all ps > .05.

Furthermore, we found a main effect of Container,
F(2, 58) = 34.27, MSE = 107.4, p < .001. Participants
responded faster to pictures presented both inside the con-
tainer (M = 517) compared to both outside (M = 523),
t(29) = 2.62, SE = 2.08, p < .05, and one outside the con-
tainer (M = 533), t(29) = 7.92, SE = 2.0, p < .001. Partici-
pants were also significantly faster to respond to pictures
presented both outside compared to one outside the con-
tainer, t(29) = 6.21, SE = 1.61, p < .001. Moreover, partic-
ipants were faster to respond to pictures from the same
category (two animals) than to pictures from different cate-
gories (one animal and one vehicle), F(1, 29) = 10.04,
MSE = 928.3, p < .005.

In the error rates we found an interaction effect of
Category and Container, F(2, 58) = 5.26, MSE = .0002,
p < .01. Participants made slightly less errors to pictures
from the same category that were both presented inside
the container (M = .024) than when one was presented out-
side the container (M = .030), this difference approached
significance, t(29) = 2.26, SE = .003, p < .10. The other
differences were in the predicted direction, but none of these
were significant. Furthermore, we found a main effect of
Category, F(1, 29) = 22.53, MSE = .0003, p < .001. Partic-
ipants responded more accurate to pictures from the same
category (two animals) than to pictures from different cate-
gories (one animal and one vehicle).

The present experiment showed that the frame (con-
tainer) influenced the reaction times in the category decision
task in a graded fashion across three different positions, con-
sistent with the metaphor. These results tell us that the effect
obtained in Experiment 1 was not due to alignment of binary
values. The interaction between category and container is
still present when we used a third value. These data are in
line with the idea that we use image schemata of concrete
concepts to understand abstract concepts.

General Discussion

In the present study we investigate the mental representation
of categories in the light of the CMT (Lakoff & Johnson,
1980, 1999). The CMT holds that abstract concepts (e.g.,
categories) are metaphorically represented by concrete con-
cepts (e.g., containers). Participants had to perform a cate-
gory decision task on pictures that were presented together
with a container. In Experiment 1 category decisions were
affected by whether both pictures were inside the container
or not. In Experiment 2 we controlled for binary alignment

Figure 4. Mean reaction times in milliseconds and error
percentages for the category decision tasks in Experiment
4. The error bars present the within-subject standard error
of the mean (Loftus & Masson, 1994).
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and again obtained an effect of the position of pictures rel-
ative to the container. These findings are congruent with the
idea that the concept categories is metaphorically repre-
sented by the concept containers. Because our paradigm
used pictorial material and an easy task in which the correct
response was absolutely clear these results are not likely to
be due to activation of linguistic metaphors or use of irrele-
vant information for response selection.

Beside the expected interaction effect, a main effect of
Container was obtained in the reaction times for all experi-
ments. Participants responded faster when pictures were pre-
sented inside the container than when one or both pictures
were presented outside the container. A possible explanation
is that the frame drew people’s visual spatial attention more
to what was inside the frame than to what was outside. This
main effect of Container may explain why responses to pic-
tures from different categories were not faster when one pic-
ture was outside the container (Congruent condition) than
when the pictures were both inside the container (Incongru-
ent condition). Probably, the effect of congruence was coun-
teracted by the main effect of Container.

The interaction effects in the present study are consistent
with previous research investigating the metaphorical map-
ping of other abstract concepts with nonlinguistic materials.
Several studies have shown interactions between concrete
and abstract domains using visual stimuli that contained
both the concrete and abstract concept (Boot & Pecher,
2010; Breaux & Feist, 2008; Casasanto, 2008; Casasanto
& Boroditsky, 2008; Crawford et al., 2006; Meier, Hauser,
Robinson, Friesen, & Schjeldahl, 2007; Schubert, 2005).
These effects were congruent with the metaphor (e.g., partic-
ipants judged animals as more powerful when presented
higher compared to lower on the screen). When nonlinguis-
tic materials are used, results are no longer due to presenta-
tion of metaphorical language. Even though it might be
possible that participants verbalized the task, it is unlikely
that they verbalized the metaphor categories are containers.
Thus, the present study showed that even in a nonlinguistic
context the metaphorical mapping occurs. As we discussed
earlier, in some of these previous studies it was not clear
whether it was the mental representation of abstract concepts
or the response selection process that was affected by image
schemata. In the present study we minimized the likelihood
that the image schema affected response selection. Neverthe-
less, participants’ performance was influenced by the frame
in congruence with the container image schema (Lakoff &
Johnson, 1999; Lakoff & Nú�nez, 2000). In addition to re-
cent studies these findings provide evidence for the CMT
of Lakoff and Johnson (1980, 1999).

At present it is still an open question to what extent the
CMT holds for all metaphors found in language. Only for a
number of metaphors (e.g., similarity is closeness, power is
up, and time is spatial movement) experimental evidence is
available that supports the idea that abstract concepts are
understood by conceptual metaphorical mapping, as has
been shown in the present study. Although the evidence sug-
gests that the role of metaphors is widespread, there are still
many metaphors that have not yet been investigated. To our
knowledge, the present study is the first to provide evidence
for the mapping of containers on categories.

The evidence for the role of metaphors has implications
for theories on sensory-motor grounding of cognition. Such
theories propose that mental representations of concepts are
grounded in sensory-motor experience (e.g., Barsalou, 1999;
Glenberg, 1997; Goldstone, 1994). In line with this view,
the CMT framework proposes that image schemata formed
by bodily interaction are the building blocks of concrete
concepts (Johnson, 1987) as well as of abstract concepts
through the mechanism of conceptual mapping.

Although image schemata refer to basic bodily experi-
ences, they do not represent full and rich sensory-motor
experiences. Beside the container image schema, the con-
cept categories has other features, such as the fact that there
is visual similarity among exemplars or that exemplars of a
category have the same function. In addition to image sche-
mata, abstract concepts might also be represented by simu-
lations of introspective experiences and specific situations in
which the abstract concept plays a role (Barsalou, 1999;
Barsalou & Wiemer-Hasings, 2005). Together with these
proposals, the growing body of evidence for the role of
image schemata supports the idea that, like those for
concrete concepts, mental representations of abstract
concepts can be grounded in sensory-motor experiences.
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