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Light and dark are used pervasively to represent positive and negative concepts. Recent studies suggest
that black and white stimuli are automatically associated with negativity and positivity. However,
structural factors in experimental designs, such as the shared opposition in the valence (good vs. bad) and
brightness (light vs. dark) dimensions might play an important role in the valence–brightness association.
In 6 experiments, we show that while black ideographs are consistently judged to represent negative
words, white ideographs represent positivity only when the negativity of black is coactivated. The
positivity of white emerged only when brightness and valence were manipulated within participants (but
not between participants) or when the negativity of black was perceptually activated by presenting
positive and white stimuli against a black (vs. gray) background. These findings add to an emerging
literature on how structural overlap between dimensions creates associations and highlight the inherently
contextualized construction of meaning structures.
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In Plato’s chariot allegory of the journey of the soul, the char-
ioteer (or reason) has to control two horses: One is white, repre-
senting the moral impulse, and the other is black, representing the
immoral passions. The opposition between light and dark is used
pervasively to metaphorically structure the opposition between the
abstract concepts of good and bad. Recently, researchers have
proposed that the brightness of stimuli can lead to automatic
inferences about their valence, with bright stimuli activating asso-
ciations with positivity and dark stimuli activating associations
with negativity (Meier, Robinson, & Clore, 2004; Sherman &
Clore, 2009). At the same time, the literature on color evaluations
suggests that white is affectively neutral. Given this discrepancy,
we examine the alternative hypothesis that instead of an automatic
association between white and positivity, the positivity of white
emerges when the shared relational structures of the light–dark
and positive–negative bipolar oppositions are coactivated in an

experimental paradigm. The positivity of white is predicted to
emerge only in opposition to the negativity of black.

In this article, we propose that inconsistencies in the evaluation
of white can be resolved with a shared relational structures view
that details how mappings between stimuli and responses emerge
within experimental tasks due to alignment processes that con-
struct relationships between endpoints of bipolar dimensions that
are manipulated within participants. In line with recent examples
of how structural factors in experimental designs can lead to
mappings between stimuli and responses (e.g., Duscherer, Ho-
lender, & Molenaar, 2008; Lakens, 2011; Proctor & Cho, 2006;
Rothermund & Wentura, 2004; Scherer & Lambert, 2009), the
shared polar oppositions in the valence and brightness dimensions
might activate negative–black and positive–white relationships not
due to intrinsic associations but because the opposition in the
brightness dimension is used to structure the opposition in the
valence dimension. By manipulating valence and brightness either
within or between participants, the current series of experiments
highlights how structural factors in experimental designs can allow
mappings between stimuli and responses to emerge or prevent
them from doing so.

Explicit Brightness–Valence Associations

Color research suggests a clear anchoring of black as negative.
For example, referees judge sports teams wearing black outfits as
more aggressive and consequently penalize these teams more often
(Frank & Gilovich, 1988). The negativity of black has been argued
to result from the fact that humans are diurnal animals (Williams
& Morland, 1976). This evolutionary explanation is supported by
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Lakens, Human Technology Interaction Group, IPO 1.24, PO Box 513,
5600 MB Eindhoven, the Netherlands. E-mail: D.Lakens@tue.nl

Journal of Experimental Psychology: General © 2011 American Psychological Association
2012, Vol. 141, No. 3, 584–594 0096-3445/11/$12.00 DOI: 10.1037/a0026468

584



research showing that people have a general tendency to feel less
at ease in the dark, as signified by an increase in the human startle
reflex in the dark compared to normal lighting conditions (Grillon,
Pellowski, Merikangas, & Davis, 1997). Perhaps surprisingly,
color researchers have found that white is generally judged to be
affectively neutral (e.g., Burkitt, Barrett, & Davis, 2003; Götz &
Götz, 1974; McManus, Jones, & Cottrell, 1981).

The notion that white is associated with positivity does not
originate from color research but from cross-cultural studies on the
measurement of meaning, which uses a method known as the
semantic differential (e.g., Adams & Osgood, 1973; Osgood, 1960;
Osgood, Suci, & Tannenbaum, 1957). Participants in these studies
are asked to indicate whether a given stimulus is most clearly
related to one of two bipolar opposites (e.g., large–small, bright–
dark). Importantly, this measurement procedure defines the mean-
ing of concepts as a location in a multidimensional semantic space
consisting of pairs of bipolar adjectives (and is therefore also
referred to as the meaning-polarity test; Osgood, 1952). Conse-
quently, white and black are functionally treated as opposites in
these measurements (Osgood et al., 1957), and it is within this field
of oppositions that positivity is represented by brightness but not
darkness. This interpretation is also supported by the results of
three pilot studies we performed with the aim of providing further
empirical support for the neutral evaluation of white and the
negative evaluation of black in our participant population (see the
supplementary online material). These studies clearly confirm that
black is evaluated negatively, whereas white is evaluated as a
neutral color.

To conclude: There is a strong association between darkness and
negativity, irrespective of the context. However, white is only a
representation of positivity when evaluations are made within a
context where the positive–negative and light–dark oppositions
are coactivated (i.e., when the shared bipolar oppositions in the
brightness and valence dimensions are present and salient).

One-to-One Grounding

Considerable research over the past few years has revealed how
concepts related to affective experiences are structured in concrete
dimensions such as space and brightness (for a review, see Craw-
ford, 2009). For example, Meier and colleagues (2004) investi-
gated the automatic nature of the valence–brightness metaphor by
examining whether task-irrelevant perceptual characteristics of
stimuli (i.e., their brightness) influenced speeded evaluations of
stimulus words. The authors predicted that positive words in white
and negative words in black (so-called metaphor congruent map-
pings) would be categorized faster and more accurately than pos-
itive words written in black and negative words written in white
(so-called metaphor incongruent mappings). These predictions
were confirmed, and Meier and colleagues concluded that their
results point to “the obligatory nature of affective inferences based
on stimulus brightness” (Meier et al., 2004, p. 85).

Metaphor congruency effects are often explained as the result of
Stroop-like interference processes (see Meier & Robinson, 2004,
Meier et al., 2004; Schubert, 2005; Sherman & Clore, 2009). Due
to the theorized obligatory nature of associations between percep-
tual characteristics of stimuli (e.g., their brightness) and their
conceptual meaning (e.g., their valence), brightness is hypothe-
sized to lead to automatic inferences concerning the valence of the

stimulus (e.g., positive � white, negative � black). During a
speeded evaluation task, the automatic inference of positivity when
presented with a bright stimulus should facilitate positive evalua-
tions but interfere with negative evaluations. As Meier and col-
leagues (2004, p. 86) explained, “a negative word presented in
white would give rise to two response tendencies, one to respond
‘negative’ (on the basis of stimulus valence) and one to respond
‘positive’ (on the basis of stimulus color).”

The conclusions previous researchers have drawn from their
findings are based on the theoretical perspective that relationships
between concrete experiences (e.g., brightness) and abstract con-
cepts (e.g., valence) are fixed neural connections representing
strong and stable associations between concepts and experiences
(Lakoff, 2008). The translation of perceptual information into
conceptual meaning is argued to be “used constantly and automat-
ically, with neither effort nor awareness” (Lakoff, 1993, pp. 227–
228), and is assumed to be obligatory at the stage of word encoding
(Meier & Robinson, 2004). Thus, perceiving the color white
should be sufficient to activate its associated valence, independent
of the context in which it is encountered. We call this theoretical
perspective one-to-one grounding because the prevalent assump-
tion in these investigations is that the observed effects reflect
stable and direct associations in long-term memory.

Shared Relational Structures

An alternative approach to the metaphoric mapping of valence
and brightness presupposes that the main function of metaphors is
to “provide relational structure to those domains where the struc-
ture may not be obvious from world experience” (Boroditsky,
2000, p. 3). By importing the polar opposition from the concrete
brightness dimension to structure the more abstract relationship
between positivity and negativity in the valence dimension (see
Boroditsky, 2000; Gattis, 2001; Gentner & Bowdle, 2008; G.
Murphy, 1996),1 mappings between endpoints of the valence and
brightness dimension can emerge because of their shared relational
structures. Following such reasoning, which we refer to as a
shared relational structures view, white can become associated
with positivity, but such a mapping is highly context specific, and
it is hypothesized to become activated primarily in opposition to
the negativity of black. The negativity of black is assumed to be
context independent due to its theorized evolutionary origin (see

1 Although Lakoff and Johnson (1980) mainly discussed metaphors that
relate one concept in terms of another concept (e.g., an argument is a
building), they noted that some metaphors structure a whole system of
concepts (e.g., valence) with respect to another domain (e.g., verticality).
These so-called orientational metaphors often structure abstract concepts
in concrete dimensions, such as the polar oppositions up–down, in–out, or
light–dark. However, the relational structure in these metaphors (typically
consisting of polar oppositions) did not receive much attention, nor were
such metaphors conceptually differentiated from other types of metaphors,
and this idea was no longer present in later work (e.g., Lakoff & Johnson,
1999). We therefore conclude that the relational structures in these orien-
tational metaphors are not seen to have a special status beyond the two
complementary metaphors (e.g., light � good and dark � bad). Thus, even
relational metaphors seem to be best described as an example of one-to-one
grounding, instead of metaphorically structuring a shared relational struc-
ture (e.g., the relationship between light and dark is similar to the relation-
ship between good and bad).
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Scherer & Lambert, 2011, for recent work on the context depen-
dency of white and the context independency of black in implicit
race biases). This context specificity of relations between stimuli
and evaluations is in line with recent theoretical work stressing that
evaluation is a constructive process (Schwarz, 2007), a viewpoint
that is central in situated cognition perspectives (e.g., Smith &
Semin, 2004).

The one-to-one grounding account and the shared relational
structures view differ on the necessary preconditions for the pos-
itivity of white to emerge. The one-to-one grounding account is
based on the notion that white is associated with positivity and
black is associated with negativity irrespective of the context in
which these stimuli are encountered, while the shared relational
structures view suggests that the positivity of white only emerges
in opposition to the negativity of black. Since the studies that
examined the automatic association between valence and bright-
ness (e.g., Meier et al., 2004; Sherman & Clore, 2009; but see also
Smith-McLallen, Johnson, Dovidio, & Pearson, 2006) relied on
designs where the brightness and valence dimensions were always
manipulated within participants (e.g., each participant had to cat-
egorize both positive and negative words, presented both in a black
and in a white font), these studies invariably coactivated the
positive–negative and light–dark oppositions. Thus, the question
whether black or white stimuli in isolation are associated with
negativity or positivity remains unanswered, making it impossible
to distinguish between the one-to-one grounding account and the
shared relational structures view based on the research conducted
to date.

How Polar Oppositions Create Shared Relational
Structures

The importance of bipolar oppositions in experimental tasks is
not limited to investigations of conceptual metaphors. Indeed,
theoretically similar issues have recently emerged as a topic of
interest in other experimental paradigms in implicit social cogni-
tion. For example, Moors, Spruyt, and De Houwer (2010, p. 29)
noted how the mere fact that “all stimuli in a prototypical affective
priming study have a polarized valence might be sufficient to
increase the salience of valence.” In many experimental para-
digms, there is not only a polar opposition in the stimulus set (e.g.,
positive vs. negative words) but also a polar opposition in the
response categories (e.g., approach vs. avoidance movements,
positive vs. negative evaluations). In the current article, we pro-
pose that the oppositions in the stimulus and response dimensions
will increase the salience of the presence of shared relational
structures between the two dimensions. Where polar opposites in
the stimulus dimension (e.g., positive vs. negative) might increase
the salience of the valence dimension (cf. Moors et al., 2010), the
presence of shared relational structures in the bipolar stimulus and
response dimensions might increase the salience of the structural
overlap between the two dimensions.

According to a shared relational structures view, structural sim-
ilarities between stimulus dimensions (e.g., both stimulus dimen-
sions consist of bipolar opposites) can lead to context-specific
associations between the endpoints of these dimensions. People
implicitly prefer relational structures and are more likely to search
for similarities and parallels between dimensions than to assume
that two bipolar dimensions in an experimental task are completely

orthogonal and unrelated (for a review, see Gentner & Bowdle,
2008). We propose that the shared polar opposition in the concep-
tual dimension of stimuli (e.g., their positive vs. negative valence)
and the perceptual dimension of stimuli (e.g., their white vs. black
color) is assumed to lead to an alignment process where white,
evaluated neutrally in isolation, is mapped onto positivity in op-
position to the negativity of black. Although such structural map-
pings do not have to be problematic, under specific circumstances,
shared relational structures can provide a source of bias in partic-
ipants’ judgments. Such a bias might be easily misinterpreted as a
stable attitude represented in memory, while in reality reflecting a
temporary mapping due to specific characteristics of the experi-
mental paradigm.

Consider the following three situations. First, black is intrin-
sically associated with negativity, and white is intrinsically
associated with positivity. If this would be the case, the pres-
ence of polar oppositions in the response dimensions might
increase the strength of the relationship between valence and
brightness (see Moors et al., 2010), but at least this mapping
would reflect underlying intrinsic associations. A second pos-
sibility is that black is not associated with negativity and white
is not associated with positivity. Again, the presence of shared
relational structures due to the polar oppositions will lead to an
alignment process between the valence and brightness dimen-
sions. Since neither black nor white is strongly associated with
valence, random relationships between valence and brightness
will form, with approximately half of the participants mapping
white onto positivity and half of the participants mapping white
onto negativity. Overall, the mappings due to shared relational
structures will not lead to an observable bias. Now, consider a
third, more problematic possibility. Black is strongly associated
with negativity, but white is affectively neutral (note that we do
not discuss the theoretically equivalent fourth possibility that
white is associated with positivity but black is affectively
neutral). In such a situation, the shared relational structures in
the valence and brightness dimensions will lead to a mapping
between black and negativity (reflecting intrinsic associations)
and a mapping between white and positivity (purely due to the
shared relational structures). In this last case, there is a risk of
misinterpreting both of the complementary mappings
(positivity–white and negativity– black) in support of a stable
association between valence and brightness while only the latter
is present. We investigated the possibility that whereas black
might be associated with negativity regardless of task charac-
teristics and the configurations of the stimulus set, the mapping
between white and positivity emerges purely through shared
relational structures.

The Current Research

According to the shared relational structure view, whether or
not the positivity of white emerges hinges upon the opposition
between the endpoints of the valence and brightness dimen-
sions. Following this rationale, whenever the polar opposition
in the conceptual (i.e., valence) or perceptual (i.e., brightness)
dimension is removed from the experimental paradigm (e.g., by
manipulating valence and/or brightness between instead of
within participants) white should no longer be associated with
positivity. According to the one-to-one grounding account,
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white should always activate associations with positivity, and
black should always activate associations with negativity. To
compare predictions from a one-to-one grounding account with
the shared relational structures view, we manipulated valence
and brightness either between or within participants. We devel-
oped a novel Chinese translation paradigm where participants
were asked to indicate whether Chinese ideographs were the
correct translation for a word presented on the screen. The idea
of this paradigm is that irrelevant perceptual characteristics
(i.e., the brightness of the ideograph) will influence translation
judgments for positive and negative words.

As in conceptually related projective tests such as the affect
misattribution paradigm (AMP; Payne, Cheng, Govorun, & Stew-
art, 2005), the Chinese translation paradigm examines whether
Chinese ideographs are judged to reflect the affective meaning of
the stimuli (see also Cacioppo, Priester, & Berntson, 1993; S. T.
Murphy & Zajonc, 1993), but instead of using a uniform group of
Chinese ideographs as stimuli as in earlier studies, the perceptual
characteristics of the ideographs are manipulated within or be-
tween individuals (see also Lakens, Semin, & Foroni, 2011).
Projective tasks that rely on judgments under uncertainty (such as
the AMP) have proved to be extremely useful for investigating the
structural factors that determine responses in experimental tasks
(e.g., Deutsch & Gawronski, 2009; Gawronski, Cunningham,
LeBel, & Deutsch, 2010). Although a judgment under uncertainty
paradigm does not allow us to test whether the brightness–valence
metaphor is automatic in nature, our main interest lies in deter-
mining whether the valence–brightness metaphor is conditional
upon the presence of the shared relational structure between the
opposition in the brightness dimension and the opposition in the
valence dimension.

Overview of the Studies

In Experiment 1, participants were presented with positive
and negative words and black and white Chinese ideographs
(manipulating both endpoints of the valence and brightness
dimensions within participants). Under these conditions, both a
one-to-one grounding account and a shared relational structures
view would predict that positive words should be translated
above guessing average by white ideographs and that negative
words should be translated above guessing average by black
ideographs. This outcome would replicate the pattern observed
in earlier research (Meier et al., 2004) with a new paradigm. In
Experiments 2– 4, the two accounts were pitted against each
other. In Experiment 2, brightness was manipulated within
participants, but valence was manipulated between participants.
In Experiment 3, brightness was manipulated between partici-
pants while valence was manipulated within participants, and in
Experiment 4, both brightness and valence were manipulated
between participants. The one-to-one grounding account of
valence in brightness would predict similar results across Ex-
periments 2– 4, reproducing the pattern obtained in Experiment
1. On the other hand, the shared relational structures view
predicts that the probability of translating positive words by
white ideographs will not differ from guessing average because
the polar opposition in the perceptual and conceptual dimen-
sions is not activated within subjects. Thus, the key comparison

between the two accounts is based on the prediction that the
positivity of white should not emerge across Experiments 2– 4.

The salience of bipolar oppositions in stimulus dimensions
can be influenced by manipulating factors within or between
participants but also by adding additional neutral trials to the
stimulus set when manipulating valence and brightness within
participants (for related results in the Stroop task, see Kahne-
man & Chajczyk, 1983), which replaces the binary opposition
in the valence dimension with an ordinal structure (positive,
neutral, negative). We predicted that by adapting Experiment 1
to include neutral stimuli, structural mappings would no longer
emerge, reducing the likelihood that participants would choose
a white ideograph to translate positive words. Experiment 6
aimed to provide direct support for the hypothesis that the
positivity of white emerges in opposition to the negativity of
black. Participants were presented with positive words and
white ideographs, either against a gray background (identical to
Experiment 4) or against a (negatively evaluated) black back-
ground. The polar oppositions in the valence and brightness
dimensions were present in the black background condition but
not in the gray background condition. We predicted that posi-
tive words would be translated above guessing average by white
ideographs but only in the black background condition. The
hypothesis in Experiment 6 follows only from the shared rela-
tional structures view and cannot be explained by a one-to-one
grounding account.

Experiment 1

To establish a paradigmatic baseline in the Chinese transla-
tion paradigm, we aimed to replicate the pattern of results
observed by Meier et al. (2004) by manipulating valence (pos-
itive vs. negative) and brightness (white vs. black) in a within-
participants design. Positive words were expected to be trans-
lated above guessing average by white ideographs, and negative
words were expected to be translated above guessing average
by black ideographs.

Method

Participants. Thirty-four paid voluntary students (23 fe-
males, mean age 20 years) at a Dutch university took part in this
experiment, which conformed to a 2 (word valence: positive vs.
negative) � 2 (ideograph brightness: white vs. black) within-
participants design, and received €3 ($4.50) for their participation.

Procedure. Participants were seated in individual cubicles.
All instructions were presented on a computer screen in dark-
gray letters on a perfectly gray background (red– green– blue:
128, 128, 128). Participants were informed that recent studies
had revealed that people who did not speak Hebrew neverthe-
less had a 60% chance of correctly translating Hebrew words.
The current experiment would ostensibly investigate if people
were able to score above guessing average when translating
Dutch words to Chinese ideographs. Before starting the trans-
lation task, a Chinese ideograph (not used in the translation
task) was presented to the participants: If they indicated they
could read Chinese ideographs, they were removed from the
analysis. This general instruction and procedure were identical
across all six experiments presented here.
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Participants received 12 stimulus words (six positive, six neg-
ative)2 presented in random order. Underneath each word, one
white and one black Chinese ideograph were displayed. Partici-
pants were asked to judge which of the two ideographs correctly
represented the meaning of the Dutch stimulus word. Twenty-four
ideographs were randomly displayed in either white or black.3

There was no time limit for the translation judgments. After
performing the 12 translation judgments, participants were asked
to rate the valence of the 12 words on a scale from 1 (very
negative) to 7 (very positive).

Results

Manipulation check. Positive words were judged as more
positive (M � 6.51) than negative words (M � 1.80), and a
paired-samples t test indicated this difference was significant,
t(32) � 29.06, p � .001.

Translation judgments. One participant was excluded from
the analysis because she spoke Chinese. Since the choices for
white or black ideographs were mutually dependent, we only
calculated the average number of times positive and negative
words were translated by a white ideograph. As expected, partic-
ipants translated the six positive words above guessing average by
white ideographs (61.50%, M � 3.69, SD � 1.24), as indicated by
a test against chance, t(32) � 3.24, p � .003, Cohen’s d � .57. The
six negative words were translated below guessing average by
white ideographs, (40.34%, M � 2.42, SD � 1.09), t(32) � �3.03,
p � .005, Cohen’s d � .54. A repeated measures analysis of
variance (ANOVA) with word valence as the only within-subject
factor indicated participants translated positive words more often
by a white ideograph compared to negative words, F(1, 32) �
15.47, p � .001, �p

2 � .33 (see Figure 1, top panel).

Discussion

Even though the brightness of the ideographs was irrelevant for
the translation task, differences in the brightness of the ideographs
influenced the likelihood with which they were judged to correctly
translate positive or negative words. As such, this experiment
conceptually replicated previous findings (Meier et al., 2004;
Sherman & Clore, 2009) in a paradigm based on judgments under
uncertainty.

Experiments 2–4 were performed to investigate whether the
bias to translate positive words by white ideographs would still be
observed when the polar oppositions in the valence and brightness
dimensions were removed from the translation task by manipulat-
ing valence, brightness, or both dimensions in a between- instead
of within-participants design.

Experiment 2

In Experiment 2, the valence dimension was manipulated be-
tween participants. If the shared relational structure in Experiment
1 contributed to the observed bias in the translation judgments of
participants, breaking up the positive–negative opposition in the
current experiment should influence the translation judgments.
Although negative words were still expected to be translated above
guessing average by black ideographs, positive words should no
longer be translated above guessing average by white ideographs.

2 Positive and negative stimuli used in the six studies: In Experiments 1,
3, 5, and 6, only words marked with an asterisk were used. Positive words:
Baby�, Brave�, Hero�, Love�, Sincere�, Loyal�, Party, Humour, Friend,
Nice, Shining, Pleasurable. Negative words: Death�, Cruel�, Poison�,
Sick�, Enemy�, Hate�, Criminal, Cancer, Disgust, Unfair, Mean, Filthy.
Neutral words: Identical�, Table�, Sandal�, Legal�, Even�, Chair�, Solid,
Rug, Glove, Balcony, Portable, Audible.

3 In a pilot study, 65 students rated the valence of 10 black or white
Chinese ideographs on a 7-point scale from �3 (very negative) through 0
(neutral) to 3 (very positive), with the brightness of the ideographs manip-
ulated between participants. The average rating was calculated for the
ideographs, and a two-sample t test was used to compare the differences
between ratings of the black and white ideographs. The valence ratings for
the two ideographs did not differ between white (M � 0.06, SD � 0.48)
and black (M � 0.09, SD � 0.57) ideographs, t(63) � 0.17, p � .87, ns.
Although black and white ideographs do not differ in their explicit eval-
uations, this does not imply they are equally likely to be chosen to represent
the meaning of positive or negative words in a projective task such as the
Chinese translation paradigm—it simply means they have no strong eval-
uative connotation on their own.

Figure 1. Percentages of choices for black versus white ideographs
(mutually exclusive in Experiment 1, top panel, and Experiment 2, middle
panel) or yes judgments (Experiment 3, bottom panel) compared to guess-
ing average (50%).
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If, on the other hand, white ideographs are associated with posi-
tivity irrespective of the presence of shared relational structures,
manipulating valence between participants should have no influ-
ence on the translation judgments, and a pattern of results identical
to that in Experiment 1 should be observed.

Method

Participants and procedure. Fifty-three university students
(31 females, mean age 20 years) took part in this experiment for
monetary compensation (€3, or $4.50) and were randomly as-
signed to either the positive- or the negative-word condition. The
procedure was identical to Experiment 1, with the exception that
valence of the stimulus words was manipulated between partici-
pants, such that participants were presented with 12 positive or 12
negative stimulus words.

Results

Manipulation check. Positive words were judged as more
positive (M � 6.33) than negative words (M � 2.08), t(51) �
27.48, p � .001.

Translation judgments. The average number of times par-
ticipants in the negative-word condition chose the white ideograph
to translate the stimulus word was significantly lower than guess-
ing average, (39.17%, M � 4.70, SD � 2.84), t(26) � �2.37, p �
.03, Cohen’s d � .46, indicating they preferred the black ideograph
to translate negative words. As expected from a shared relational
structures view, in the positive-word condition the likelihood with
which participants translated positive words by white ideographs
did not differ from guessing average, (51.92%, M � 6.23, SD �
1.88), t(25) � 0.63, p � .54, Cohen’s d � .01. A one-way
ANOVA revealed that participants in the negative-word condition
were less likely to translate the words by white ideographs com-
pared to the participants in the positive-word condition, F(1, 51) �
5.28, p � .026, �p

2 � .09 (see Figure 1, middle panel).

Discussion

If the valence dimension is manipulated between participants,
positive words are no longer translated by white ideographs above
guessing average, whereas negative words are still translated by
black ideographs above chance level. These results are in line with
the shared relational structures view according to which the pres-
ence of the shared opposition in the valence and brightness dimen-
sions is an essential prerequisite for the positivity of white to
emerge.

Experiment 3

Whereas valence was manipulated between participants in Ex-
periment 2, the current experiment compared the one-to-one
grounding account with the shared relational structures view by
manipulating brightness between participants. The translation task
was adapted to enable the manipulation of ideograph brightness
between participants. Instead of choosing between a black and a
white Chinese ideograph, only one ideograph was displayed be-
neath each stimulus word, and participants were asked to judge
whether the ideograph was a correct translation of the stimulus
word by clicking the yes or no button. On the basis of the shared

relational structures view, we predicted that participants would
judge that black ideographs correctly translated negative words
above chance level. On the basis of the fact that the opposition in
the brightness dimension was not present in the translation task, no
deviations from guessing average were expected in the white-
ideograph condition.

Method

Participants and procedure. Thirty-nine students (30 fe-
males, mean age 21 years) at a Dutch university took part in this
experiment for monetary compensation (€3, or $4.50) and were
randomly assigned to the white- or black-ideograph condition.
Participants were asked to indicate if they thought the displayed
Chinese ideograph was the correct translation for the stimulus
word (or not) by clicking on the yes (or the no) buttons to the left
and the right of the ideograph. The location of the yes and no
buttons on the screen was randomized in each of the 12 trials. The
same stimulus words were used as in Experiment 1.

Results

We calculated the average number of yes responses for positive
and negative words in the black- and white-ideograph conditions.
Since responses were no longer mutually exclusive, as in Exper-
iment 1 and 2, where choosing the white ideograph meant partic-
ipants did not choose the black ideograph, all four averages were
tested against chance. In the white-ideograph condition, partici-
pants’ average number of yes judgments did not differ from
guessing average for positive (47.34%, M � 2.84, SD � 1.74) or
negative (42.17%, M � 2.53, SD � 1.39) stimulus words, t(18) �
�0.40, p � .70, Cohen’s d � .09, and t(18) � �1.49, p � .16,
Cohen’s d � .34, respectively. In the black-ideograph condition,
participants translated positive words by black ideographs below
guessing average (39.17%, M � 2.35, SD � 0.99), t(19) � �2.94,
p � .008, Cohen’s d � .66, and negative words above guessing
average (63.34%, M � 3.80, SD � 1.24), t(19) � 2.89, p � .009,
Cohen’s d � .65 (see Figure 1, bottom panel).

A repeated measures analysis with ideograph color (white vs.
black) as a between-participant factor and word valence (positive
vs. negative) as a within-participant factor revealed only a signif-
icant interaction of word valence and stimulus brightness, F(1,
37) � 8.58, p � .006, �p

2 � .18. As expected, participants in the
white-ideograph condition did not judge the white ideographs to
translate positive words correctly more often (M � 2.84, SD �
1.74) than for negative words (M � 2.53, SD � 1.39), t(18) �
0.62, p � .54, whereas participants in the black-ideograph condi-
tion inferred that the black ideographs were the correct translation
for positive words (M � 2.35, SD � 0.99) less often than for
negative words (M � 3.80, SD � 1.24), t(19) � 4.31, p � .001.4

4 Additional simple comparisons across the between-participant factor
(brightness) similarly show that participants translated negative words
more often with black than white ideographs, t(37) � 3.02, p � .005,
whereas the choices to translate positive words by white or black ideo-
graphs did not differ significantly, t(37) � 1.09, p � .281.
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Discussion

When brightness was manipulated between participants, white
ideographs did not bias translation judgments for positive or neg-
ative words, whereas black ideographs did influence translation
judgments for positive and negative words. While the association
between black and negativity was clearly hypothesized, the non-
association between black and negativity (positive is not black) is
not a necessity but follows from the assumption that black is
associated with negativity. These findings are in line with the
importance of the activation of shared relational structures in the
brightness and valence domains, which predicts that the positivity
of white emerges only in opposition to the negativity of black. The
differences between Experiment 3 and Experiment 1 are not a
priori predicted by a one-to-one grounding account.

Experiment 4

We proceeded with a final comparison of the predictions made
by the shared relational structures view and the one-to-one ground-
ing account by manipulating both the valence and brightness
dimensions between participants. In addition, two baseline condi-
tions were added where participants were asked to translate neutral
words by either white or black ideographs. These conditions were
not expected to reveal a deviation from guessing average in the
translation judgments, to provide support for our assumption that
absent any brightness–valence associations, yes and no translation
judgments are equally likely to occur. Given the stable association
between black and negativity, only translation judgments for neg-
ative words by black ideographs were expected to show a devia-
tion from guessing average, with no expected differences for the
white-ideograph positive-word condition (or any of the other con-
ditions) due to the absence of shared relational structures.

Method

Participants and procedure. A total of 122 students (74
females, mean age 20 years) at a Dutch university took part in this
experiment for monetary compensation (€3, or $4.50) and were
randomly assigned to one of the six conditions of the 3 (word
valence: positive vs. negative vs. neutral) � 2 (ideograph bright-
ness: white vs. black) between-participants design. The procedure
was identical to Experiment 3, with the exception that the valence
of the 12 stimulus words was manipulated between participants.

Results

As expected based on the negative evaluations of the color
black, the average number of yes judgments was significantly

higher than guessing average in the negative-word black-
ideograph condition but did not differ significantly in the other five
conditions (for averages and t tests, see Table 1). Although the
interaction between word valence and ideograph color did not
reach significance (p � .10), theory-driven planned contrast con-
firmed our prediction that yes judgments to translate negative
words by black ideographs were not only above guessing average
but also higher than the average yes judgments for the other
conditions, t(116) � 1.93, p � .028, one-sided.

Discussion

The results of Experiment 4, together with the findings from
Experiments 1–3, confirm that white ideographs are not judged to
correctly translate the meaning of positive words above guessing
average unless the perceptual or conceptual light– dark and
positive–negative oppositions are present. On the other hand, black
ideographs are always judged to correctly translate the meaning of
negative words above guessing average (see Figure 2, top panel).
This latter result is also important from a methodological perspec-
tive, since it shows that the Chinese translation paradigm can be
used to reveal the influence of perceptual characteristics of the
ideographs on the likelihood with which they are seen to correctly
translate valenced words, even without activating opposite end-
points of the conceptual or perceptual dimensions. Finally, the
current experiment revealed no default bias in translation judg-
ments for neutral stimulus words, supporting our assumption that
statistically testing for deviations from guessing average is a valid
approach.

Experiment 5

The first four experiments reveal the importance of shared
relational structures for the association between positivity and
white to emerge. When manipulating the brightness or valence
dimensions between participants, positive words are no longer
translated above guessing average by white ideographs. Obvi-
ously, when stimulus dimensions are manipulated between indi-
viduals, the positive–negative and/or white–black opposition is no
longer salient. The literature suggests that another way to reduce
the salience of oppositions in the stimulus dimension in many
experimental paradigms is to add neutral stimuli (e.g., Duscherer et
al., 2008; Everaert, Spruyt, & De Houwer, 2011; Kahneman &
Chajczyk, 1983). If the mapping effects observed in Experiment 1
occurred due to the presence of a binary opposition in the valence
and brightness dimension, adding a third category of neutral stim-
uli to the task should dilute the salience of shared relational

Table 1
Average Number of Yes Judgments and One-Sample t Tests Against Guessing Average for Each Condition in Study 4

Color Word valence M % SD t df p d

White Positive 6.05 50.42 1.50 0.15 20 .89 .03
White Negative 6.68 55.67 1.70 1.75 18 .10 .40
White Neutral 5.95 49.58 1.40 0.87 19 .87 .04
Black Positive 6.45 53.75 1.91 1.06 19 .30 .24
Black Negative 6.95 57.92 1.15 3.71 19 .00 .80
Black Neutral 5.71 47.58 1.79 0.73 20 .47 .16
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structures, reducing the likelihood that the positivity of white
emerges.

Method

Participants and procedure. Twenty-four students (15
males, mean age 22 years) at a Dutch university took part in this
experiment for monetary compensation (€3, or $4.50). The proce-
dure was identical to Experiment 1, with the exception that six
neutral words were added to the translation task, which now
consisted of 18 translation judgments.

Results

As in Experiment 1, participants translated the six negative
words below guessing average by white ideographs (34.72%, M �
2.08, SD � 1.14), as indicated by a test against chance, t(23) �
3.94, p � .001, Cohen’s d � .81. Unlike Experiment 1, the six
positive words were not translated above guessing average by
white ideographs, (53.47%, M � 3.21, SD � 1.06): Although the
average translation judgments were descriptively in the same di-
rection as in Experiment 1, the translation bias did not reach
statistical significance, t(23) � 0.96, p � .35, d � .20. As in
Experiment 4, no translation bias was observed for neutral stimuli
(51.39%, M � 3.08, SD � 1.44), t(23) � 0.28, p � .78, d � .06.
A repeated measures ANOVA with word valence as the only
within-subject factor indicated that the translation choices for the
white ideograph significantly differed depending upon the valence
of the stimulus words, F(2, 46) � 5.09, p � .010, �p

2 � .18.
Paired-sample t tests revealed that participants chose the white
ideograph less to translate negative words compared to positive,

t(23) � 3.24, p � .004, and neutral words, t(23) � 2.26, p � .034,
which did not differ from each other, t(23) � 0.35, p � .73 (see
Figure 2, bottom panel).

Discussion

After replacing the binary opposition in the valence dimension
(positive vs. negative) by three ordinally related categories (posi-
tive, neutral, and negative), no mapping between positivity and
white emerged during the translation task. This finding provides
further support for the importance of structural relations consisting
of bipolar opposites between the valence and brightness dimen-
sions. The current finding suggests that in addition to the within
versus between manipulation of the dimensions under investiga-
tion (Experiments 1–4), another important structural factor in
experimental designs is whether the stimulus dimensions are both
manipulated dichotomously or not. The current experiment is the
first to suggest that reducing the salience of the binary oppositions
in the stimulus dimension by adding neutral stimuli to the valence
opposition is enough to remove structural mapping effects in
experimental paradigms.

Experiment 6

After conceptually replicating earlier findings by Meier et al.
(2004) in Experiment 1, the subsequent Experiments 2–5 sup-
ported the shared relational structures view by showing no devi-
ations from guessing average for the average number of transla-
tions of positive words by white ideographs. In the current
experiment, we aimed to activate the positivity of white not by
manipulating both endpoints of the valence and brightness dimen-
sions within participants as in Experiment 1 but by presenting
positive words and white ideographs in perceptual opposition to
the negativity of black. Black and negativity were activated by a
compound cue consisting of a black background (for a conceptu-
ally related use of backgrounds as a contextually salient cue, see
Gawronski, Rydell, Vervliet, & De Houwer, 2010). As the pilot
studies (see the online supplemental materials) have shown, a
black background is evaluated negatively. Presenting positive
words and white ideographs on a black background should there-
fore activate the shared opposition in the valence and brightness
dimensions. The current experiment tested the prediction that
translation judgments for positive words by white ideographs
presented on a gray background would not differ from guessing
average (replicating Experiment 4). However, when white ideo-
graphs are presented on a black background, we hypothesized that
participants would judge the white ideographs as the correct trans-
lation for positive words above guessing average. This prediction
follows only from a shared relational structures view.

Method

Participants and procedure. Forty-eight university students
(32 females, mean age 21 years) took part in this experiment for
monetary compensation (€3, or $4.50) and were randomly as-
signed to either the black or gray background condition. The
procedure was identical to the positive-words white-ideographs
condition in Experiment 4. However, whereas, for half the partic-
ipants, the white ideographs and positive words were presented

Figure 2. Percentages of yes judgments (Experiment 4, top panel) or
black- versus white-ideograph choices (mutually exclusive in Experiment
5, bottom panel) compared to guessing average (50%).
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against a gray background (identical to that of Experiments 1–5),
the white ideographs were presented against a black background
for the other half of the participants.

Results

The average number of times participants answered yes to the
question whether the white ideograph correctly translated the
positive words was calculated. Whereas this average (49.33%,
M � 5.92, SD � 1.19) did not differ from guessing average in the
gray background condition, t(24) � �0.34, p � .74, Cohen’s d �
.07, the average number of yes judgments was higher than guess-
ing average when the white ideograph was presented against a
black background (54.33%, M � 6.52, SD � 0.90), t(22) � 2.79,
p � .01, Cohen’s d � .58. In line with our prediction, the average
number of yes translation was higher in the black background
condition compared to the gray background condition, t(46) �
1.97, p � .028, one-tailed.

Discussion

Presenting white ideographs and positive words against a black
background increases the likelihood that participants will judge the
ideograph to correctly translate the positive word. This effect is not
present when the translation task is performed against a gray
background. As predicted from the shared relational structures
view, the positivity of white emerges after introducing the oppo-
sition of the negativity of the black background compared to the
positive words and white ideographs. These findings show how
subtle task characteristics such as the color of the background can
determine whether shared relational structures between stimulus
dimensions will emerge or not.

General Discussion

The current studies examined whether brightness is intrinsically
positive and darkness is intrinsically negative by comparing a
one-to-one grounding account for the valence–brightness mapping
with a shared relational structures view. Over six experiments, our
results revealed that whereas black is associated with negativity
independent of contextual factors (see also Scherer & Lambert,
2011), the positivity of white emerges only in direct opposition
with the negativity of black (see Figures 1 and 2). As such, the
affordance of white to represent positivity is dependent upon the
within-participant manipulation of both endpoints of the brightness
and valence dimensions (Experiment 1) or upon the perceptual
activation of the light–dark and positive–negative opposition (Ex-
periment 6). On the basis of the present results, we conclude that
a one-to-one grounding account cannot fully explain the use of
white as a representation of positivity and that the activation of the
shared relational structures in the valence and brightness domains
is essential for the positivity–white mapping to emerge. Impor-
tantly, the mapping between white and positivity is the result of
structural factors of the experimental design (e.g., the within-
participant manipulation of stimulus dimensions) but does not
necessarily reflect stable associations represented in memory.

The importance of activating the polar oppositions in the bright-
ness and valence dimensions is not at odds with the assumption
that the brightness–valence relationship is automatic (Meier et al.,

2004; Sherman & Clore, 2009). The all-or-none conception of
automaticity has been challenged in recent years (for a review, see
Moors & De Houwer, 2006), and many processes that were pre-
viously assumed to be fully automatic, such as the Stroop effect
argued to underlie metaphor congruency effects (Meier & Robin-
son, 2004; Meier et al., 2004; Schubert, 2005; Sherman & Clore,
2009), have turned out to be more conditional and less automatic
than assumed (e.g., Kahneman & Chajczyk, 1983; Spruyt, De
Houwer, Hermans, & Eelen, 2009). The association between white
and positivity might be better regarded as conditionally automatic,
depending on the activation of the shared opposition between
light–dark and good–bad. Given that the polar opposites in these
dimensions are salient enough (e.g., by manipulating the endpoints
of these dimensions within subjects), the brightness–valence asso-
ciation could influence judgments automatically (Meier et al.,
2004; Sherman & Clore, 2009).

Interestingly, the negativity of black was strong enough to
influence translations judgments in the first five experiments irre-
spective of whether polar oppositions were present or absent.
Scherer and Lambert (2011) similarly found that evaluations for
Black faces were negative independent of the context but that the
positivity of White faces was context dependent. A possible ex-
planation for the observation that the positive meaning of white
only emerges in opposition to the negativity of black, whereas
black always activates negativity, might be found in the fact that
the meaning of colors can be grounded through evolutionary
predispositions on the one hand and culturally learned associations
through repeated pairings of a color with a specific concept on the
other hand (Elliot & Maier, 2007). The negativity of black shows
little cultural variation (Adams & Osgood, 1973) and has its
theorized origin in the fact that humans are diurnal animals (Gril-
lon et al., 1997; Williams & Morland, 1976). The valence of white,
on the other hand, seems to reflect culturally learned associations
(Saito, 1996) instead of biological predispositions. White can
represent positivity, but this affective meaning does not seem to
emerge when bright stimuli are encountered in isolation. However,
if the relational structure of the shared oppositions in the valence
and brightness dimensions are activated, then the positive–bright
mapping can bias judgments to the same extent as the negative–
dark mapping (Experiment 1).

Although speculative, darkness might have more often led di-
rectly to negative affect in daily life, while positive experiences in
light situations are less often directly related to the brightness.
Brightness as a perceptual representation of positivity might be a
culturally learned metaphor, perhaps often used in opposition to
the negativity of black, such as when the white knight in shining
armor battles the black knight. Future research could explore the
circumstances under which the activation of shared relational
structures is necessary for metaphoric mappings to emerge or
when concrete experiences and abstract concepts are associated
irrespective of the context or their relational structures (see also
Schneider, Rutjens, Jostmann, & Lakens, 2011). Note that the
presence of shared relational structures is only one way in which
the positivity of white can emerge. Other contextual factors such as
specific task instructions or activating a certain mind-set may
similarly allow the positivity of white to emerge.

In addition to providing new insights into the processes under-
lying the metaphoric representation of valence in brightness, the
current set of studies has important methodological implications
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for paradigms that aim to understand the intrinsic meaning of
stimuli by investigating automatic associations. As our studies
reveal, biases in participants’ responses do not necessarily reflect
stable associations but can be the result of structural factors in
experimental designs, such as shared relational structures. Con-
ceptually related investigations have recently revealed several
structural factors that underlie biases in judgments under uncer-
tainty as well as reaction times in speeded categorization tasks,
such as contrast effects (Scherer & Lambert, 2009, 2011), polarity
differences (Lakens, 2011; Proctor & Cho, 2006), evaluative re-
sponse coding (Eder & Rothermund, 2008), and salience asymme-
tries (Rothermund & Wentura, 2004). What all these findings have
in common is that observed relationships between stimuli (or
stimuli and responses) are not caused by intrinsic associations but
by structural relationships between stimuli in the experimental
task.

Shared relational structures might play a role in other experi-
mental paradigms that rely on choices between a white and black
choice alternative. For example, consider the Color Meaning Test
II (CMT II; Williams, Boswell, & Best, 1975) and the Preschool
Racial Attitude Measure II (PRAM II; Williams, Best, Boswell,
Mattson, & Graves, 1975) that have often been used to measure a
pro-white/anti-black bias in children. Children read a sentence
with a positive or negative adjective and are asked to choose
between a white or black animal or human (e.g., Which is the bad
man?). Although the preference to choose white figures for posi-
tive behaviors and black figures for negative behaviors is treated
and interpreted as a unified racial bias, the results presented here
show that these studies do not necessarily tap into the intrinsic
meaning assigned to the colors black and white, given that chil-
dren, just like adults, rate the color white as neutral (Burkitt et al.,
2003; Meerum Terwogt & Hoeksma, 1995). We do not mean to
cast doubt on the presence of racial stereotypes, which has been
observed using many different paradigms (e.g., Degner & Wen-
tura, 2010; Smith-McLallen et al., 2006), but want to highlight the
possibility that structural factors in experimental designs influ-
enced the results observed in these studies. A recent study, con-
ceptually related to the current investigation, revealed that struc-
tural factors unrelated to implicit attitudes do indeed play a role
when investigating racial stereotypes. Scherer and Lambert (2011)
found that attitudes toward Black faces were consistently negative
irrespective of the context. Attitudes toward White faces were
positively biased only when presented in the same block as
strongly negative target stimuli (i.e., pictures of attacking animals).

The current observations add to an increasing awareness that
cognition is inherently contextual. As eloquently formulated by
Bruner (1990, p. 64),

we shall be able to interpret meanings and meaning-making in a
principled manner only in the degree to which we are able to specify
the structure and coherence of the larger contexts in which specific
meanings are created and transmitted.

Recent theoretical developments in psychology have rekindled an
interest in more contextual views on psychological meaning (Mes-
quita, Barrett, & Smith, 2010), and researchers are providing new
ways to think about how meaning emerges (see Barsalou, 2008;
Clark, 2008; Smith & Semin, 2004). The current findings highlight
the inherently contextualized construction of meaning structures.

As a consequence, associations should be interpreted in the rela-
tional context in which they are observed.
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