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Abstract

There has been a substantial amount of research that has examined how

context a¤ects people’s understanding of negation. Many authors argue

that negation is more plausible or natural in some contexts than in others.

For these authors, it is reasonable to negate a proposition only when it is

presupposed. However, this assumption has been indirectly inferred from

comprehension studies. None of them checked if the frequency of the spon-

taneous use of negation depends on the context. In this paper we present

two experiments on this topic. The participants read stories where a sen-

tence is false; and were asked to produce a sentence that could be true. In

the first experiment they produced more negations from multiple than from

bipolar contexts (e.g., when the false sentence was ‘‘the car was red’’ as

compared to ‘‘the car was big’’). In the second experiment the context

was logically dichotomized by adding disjunctions. In this case, incongruent

contexts enhanced the use of negation. The results seem to support the idea

that when there is a clear alternative, negation is seldom spontaneously pro-

duced even if it denies a presupposition.

1. Introduction

Under what circumstances do people decide to use negative sentences?

One view holds that in some contexts negation intends to reject a presup-

position. According to this view, there is no point in denying a proposi-

tion if there is no reason to believe the truth of that proposition (e.g.,

Strawson 1952). The sentence: ‘‘my cat is not a tiger’’ is an analytical

truth that holds in any domain, but it would hardly ever be produced
unless there is a reason for someone in a given context to believe that

the statement ‘‘my cat is a tiger’’ is true (at least in a metaphorical

sense). Thus, intelligible negation seems to depend on whether or not the
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contents to be denied are accessible or easy to grasp. There is an obvious

pragmatic consequence to this view: if people use negation to reject a‰r-

mative presuppositions, then it might be uttered in a limited number of

contexts (e.g., Givón 1979; Schindele et al. this volume). For the previous

example, ‘‘my cat is not a tiger’’, it would make sense if, for example, the

cat referred to looks like a tiger (due to its size, colors or behavior) or if

the speaker attributes this assumption to the hearer. Out of a context like
that, the sentence possibly calls for additional inference to be understood.

This consequence has been already tested by investigating how people

understand negative sentences (Wason 1965; de Villiers and Flusberg

1975; Glenberg et al. 1999; Giora et al. 2007; Lüdtke et al. 2006). A small

amount of research, however, has been devoted to study context e¤ects

on the production of negation, although comprehension studies might be

predictive about negation production as well.

As it has been clearly established through decades of psychological re-
search on negation, a‰rmative and negative sentences are understood dif-

ferently (Horn 1989). For instance, negatives usually taking longer to

process than a‰rmatives (for an overview, see Wason and Johnson-Laird

1972; Clark and Chase 1972; Carpenter and Just 1975; Kaup et al. 2007).

An additional processing stage is probably responsible for the observed

asymmetry. However, the ultimate reason may be related to the prag-

matic role of negation. It is, in this sense, that some works have recently

tested if, within adequate contexts, negation would be processed as fast as
a‰rmation. In one of these studies, Glenberg et al. (1999; Experiment 2)

measured the reading times of a‰rmative and negative sentences (such as

The couch was/was not black) following a sentence providing either a sup-

portive or an unsupportive context. A supportive context might be: She

wasn’t sure if a darkly colored couch would look the best or a lighter color.

While the unsupportive context might be: She wasn’t sure what kind of

material she wanted the couch to be made of. As predicted, results showed

that contextual support a¤ected the processing of negation, in that it neu-
tralized the advantage of a‰rmative sentences over negative sentences

found in the unsupportive contexts. Thus, results were in line with the

contextual constraint hypothesis, that is, with negation feeling comfort-

able in some contexts but not in others. The facilitation, according to the

authors, may arise from the coherence established between the discourse

context and the particular property being negated. Indeed, while the sup-

portive context provided the relevant or coherent domain for the critical

sentence, the unsupportive context did not. However, as far as it can be
inferred from the sample items, there exists another way by which the

supportive context could be favoring the processing of negation. In addi-

tion to establishing coherence, the supportive context included a disjunc-
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tion that made explicit the two poles of a bipolar attribute (e.g., darkly or

lighter), while the unsupportive context simply mentioned the irrelevant

or incoherent feature (e.g., kind of materials). Thus, it is possible that the

supportive context had facilitated the comprehension of the negative sen-

tences not by featuring coherent information but rather by highlighting

the particular property that is being negated, the specific negated state of

a¤airs (e.g., darkly for black).
A recent paper devoted to testing the pragmatic hypothesis (Lüdtke

et al. 2006) has examined, in more detail, the role of explicit mentions

and suggestions as compared to establishing coherence. The first experi-

ment revealed that a mere suggestion of the relevant domain of the prop-

erty being negated did not result in equivalent reading times of a‰rma-

tives and negatives. Instead, this e¤ect was obtained only when the

negated property was previously explicitly mentioned either individually

or together with an alternative property or a possible actual state of af-
fairs. In addition, in their second experiment, where no explicit mention

of the negated property was made, Lüdtke et al. (2006) found that a‰r-

mative and negative sentences took equally long to read following con-

texts with a strong suggestion of the negated property compared to con-

texts with a weak suggestion of it, in which negations took longer to read.

That is, it is not mere coherence within the discourse, but rather the an-

ticipated relevance or salience of the negated state of a¤airs that seems to

make a felicitous context for negation. It is interesting to note that these
authors used bipolar properties in their second experiment (e.g., dirty—

clean) as well as a context that referred to the actual state of a¤airs of

the negative sentences. Thus, it seems that negation and a‰rmation

sound equally natural when both are rejecting a contextually strong sug-

gestion in so far as bipolar properties are concerned. Obviously, for a

bipolar property, the negation of one of the poles implies an actual state

of a¤airs somehow similar to the a‰rmation of the opposite pole (see also

Mayo, Schul, & Burnstein 2004).
In summary, there is evidence demonstrating that statements take less

time to comprehend within context than out of context and, more impor-

tantly, that in some felicitous contexts the widely acknowledged compre-

hension asymmetry between a‰rmation and negation is reduced (or even

eliminated). Therefore, it is reasonable to assume that negation should

not only be easier to comprehend in some contexts, but that within these

felicitous contexts, people will be prone to produce negative sentences. To

our knowledge, there is only one study that had directly examined how
context can facilitate the spontaneous production of negations (Watson

1979). In this study, the participants were prompted to make descrip-

tions of an entity (a horse) which, with respect to another similar entity
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(another horse), either lacked a specific property (e.g., a saddle) or pos-

sessed a distinct property (e.g., white color). Negative utterances were

used by children for referents which lacked a property possessed by a

comparison item. On the contrary, a‰rmative descriptions were produced

when an entity possessed a distinct attribute, which allowed its descrip-

tion to be really informative. Thus, it seems that if the actual state of af-

fairs is not relevant for the communicative act, then negation is manda-
tory. The question may be, then, whether the low informative quality of

an a‰rmative description constitutes a ‘‘natural’’ drive for the production

of negations. In this sense, it is possible that explicit negations are ex-

pected to be used when the actual state of a¤airs is less accessible and

when the context might a¤ect this accessibility.

To test this prediction, we conducted two experiments in which the

context was manipulated in two ways: first, by using bipolar (dark/light)

vs. non-bipolar (blue, red, green . . .) attributes, and second, by using co-
herent vs. incoherent contexts. For bipolar attributes, it is predicted that

negation will be less frequently produced because the actual state of af-

fairs is associated with an alternative attribute (that is, not-red will be

used more frequently than not-dark). In the second experiment, the influ-

ence of the type of attributes is reduced by making explicit the actual state

of a¤airs for both bipolar and non-bipolar attributes thorough the usage

of disjunctions.

2. Experiment 1: Production of negations with bipolar and non-bipolar

attributes

2.1. Method

2.1.1. Participants. Sixty-five students of an introductory Psychology

course of La Laguna University participated in exchange for course
credit. They were all native speakers of Spanish.

2.1.2. Materials and Procedure. Twenty-four written stories were con-

structed that coherently described discourse contexts containing errone-

ous (or false) information (see Table 1). All stories started with a sentence

stating that there was an error in a given information source (e.g., maga-

zine). The next two sentences specified what exactly the error was. In the

second sentence the target entity was mentioned (car) together with an
appropriate attribute (color) that does not violate selection restrictions,

thus providing the topic to which the error could be related. In the third

and critical sentence, the error was specified in terms of an attribute being
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mistakenly applied to the already mentioned entity (red to car) which was

always perceived by a particular agent. In addition, the expression ‘‘In

fact,’’ was given at the end of each story in order to guarantee that partic-

ipants would correct the false information by producing statements that

were considered to be potentially true.
The total set of attributes (e.g., big), attribute domains (e.g., size), and

entities (e.g., car) appearing in the stories included forty-eight attribute

domains, aligned with forty-eight corresponding attributes which formed

the bipolar and non-bipolar conditions. Additionally, twenty-four target

entities were chosen so that they made up appropriate topics for at least

one bipolar and one non-bipolar attribute (and attribute domain). As a

result, we had four distinct predications for each target entity: bipolar-

attribute (big) or non-bipolar attribute (red ), and bipolar-domain (size),
or non-bipolar domain (color). The bipolar attribute was only congruent

with the bipolar domain while the non-bipolar attribute was only congru-

ent with the non-bipolar domain. The manipulation of attribute and do-

main gave place to the experimental factors manipulated in the present

experiment. As a result, four di¤erent versions of each story were created

by counterbalancing the two experimental factors: bipolarity (bipolarity/

non-bipolarity of the attribute mentioned in the critical sentence) and co-

herence (coherent/incoherent relations between the second sentence and
the critical sentence).

The experiment was administered to the entire class of participants.

Each was given a 3-page booklet that included 24 stories (six per

Table 1. Examples of each one of the four paragraph conditions used in Experiment 1

COHERENT-BIPOLAR COHERENT-NON-BIPOLAR

In a magazine there was some wrong

information

It talked about the size of a car

Juan realized that the information

mistakenly stated that the car was big

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

In a magazine there was some wrong

information

It talked about the color of a car

Juan realized that the information

mistakenly stated that the car was red

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

INCOHERENT-BIPOLAR INCOHERENT-NON-BIPOLAR

In a magazine there was some wrong

information

It talked about to the color of a car

Juan realized that the information

mistakenly stated that the car was big

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

In a magazine there was some wrong

information

It talked about to the size of a car

Juan realized that the information

mistakenly stated that the car was red

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .
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condition). The booklets were prepared so that no participant encoun-

tered the same story in more than one condition, and there were two dif-

ferent random orders of the problems for each condition. The first page

included the following instructions (translated from Spanish):

You are going to be presented a series of stories. In each of them a charac-

ter realizes that some information is erroneous. Bearing this fact in mind,

your task will be to complete the sentence that starts as follow ‘‘In fact

. . .’’. You should complete the sentence on the dotted line at the end of

each text.

In addition, participants were told to read the instructions carefully. They

were given no time limit to complete the completion task.

2.2. Results and discussion

The completions were classified according to one of the following catego-

ries: Negation (if explicit negation was included), Alternative (if an alter-

native to the critical attribute was included: e.g. young in the place of old,

or red in the place of blue) or Other (when there were miscellaneous re-

sponses, e.g., when there was no response, or when the participants erred

by using the same attribute or by not taking into account the attribute

proposed). The overall percentages for each category were as follows:

25% for negation, 60% for Alternative, and 9% for ‘‘Other’’. We used the
number of negations (to the target sentence) for the analyses. Five partic-

ipants were excluded from the analyses because they had more than eight

‘‘Other’’ responses. Table 2 reports the percentages of negations in the

target sentence. We performed analyses of variance (ANOVAs) to exam-

ine the e¤ects of context and attribute upon the production of nega-

tions. We found main e¤ects of bipolarity (F1ð1; 59Þ ¼ 7.935, p < 0.01;

F2ð1; 23Þ ¼ 8.179, p ¼ 0.009; h2 ¼ 0.067). As expected, people produced

more negations for non-bipolar attributes (14%) than for bipolar attri-
butes (11%). So we can conclude that the introduction of an explicit nega-

tion in production is sensitive to whether or not the actual state of a¤airs

is accessible.

However, there was no reliable e¤ect for the context coherence

(F < 1). The interaction between bipolarity and coherence did not reach

significance (F1ð1; 59Þ ¼ 2.869; p ¼ 0.096; F2ð1; 23Þ ¼ 0.660, p ¼ 0.425).

Planned comparisons showed that there was a reliable di¤erence between

the two incongruent conditions in the sense that the non-bipolar attri-
butes yielded more negations (33%) than the bipolar attributes (21%;

tð59Þ ¼ 3.366; p < 0.01; all p values reported are two-tailed); moreover

this di¤erence was much weaker for the coherent conditions (23% for
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bipolar and 27% for non bipolar; tð59Þ ¼ 1.440; p ¼ 0.155) than for the

incoherent conditions (21% for bipolar and 29% for non bipolar; tð59Þ ¼
3:366; p < 0.01). It is possible that the higher e¤ect of bipolarity for the

incoherent paragraphs has to do with participants ignoring the context

and centering on the target sentences.

3. Experiment 2: Production of negations with disjunctive contexts

In the previous experiment we found that people produced negations

more frequently when the actual state of a¤airs was less accessible, that

is, in the non-bipolar domains, and particularly, when the context was

incoherent. However we might hypothesize that context e¤ects are not

restricted to bipolarity but may also occur through other context ma-
nipulations. In general, making explicit the actual state of a¤airs will

inhibit people’s use of negation. In this experiment we are going to test

this hypothesis by using disjunction to make the two states of a¤airs

explicit.

3.1. Method

3.1.1. Participants. Sixty-three students of an introductory Psychology

course of La Laguna University participated for extra course credit.

3.1.2. Materials and procedure. We used the 24 stories constructed for

Experiment 1 (see Table 3), only here the second sentence of each story

was replaced by a disjunction which specified the possible alternative at-
tributes (the car was red or green). This disjunction made explicit two pos-

sibilities for both bipolar and non-bipolar attributes. The procedure and

design were the same as in Experiment 1.

Table 2. Total number and percentage of negations for the target sentence in Experiment 1

Attribute Context

Coherent Incoherent

Bipolar 84

(23%)

76

(21%)

Non-Bipolar 97

(27%)

105

(29%)
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3.2. Results and Discussion

The same categorization of responses as in Experiment 1 was applied.

The overall percentages in this experiment were as follows: Negation
(17%), Alternative (72%) and ‘‘Other’’ (4.6%). We excluded three partici-

pants from the analyses according to the same criterion as in Experi-

ment 1. The number and the percentages of negations are presented in

Table 4.

Results revealed a main e¤ect of context coherence (F1ð1; 59Þ ¼ 31.06;

p < 0.001; F2ð1; 23Þ ¼ 119.566, p < 0.05; h2 ¼ 0.299), in the sense that

the participants produced more negations for incoherent contexts (14%)

than for coherent ones (3%). However, the e¤ect of bipolarity was only
marginally significant (F1ð1; 59Þ ¼ 3.902; p ¼ 0.053; F2ð1; 23Þ ¼ 1.602,

p ¼ 0.218) with the non-bipolar attributes yielding more negations (9%)

than the bipolar attributes (8%). The interaction between both factors

Table 3. Examples of each one of the four paragraph conditions used in Experiment 2

COHERENT-BIPOLAR COHERENT-NON-BIPOLAR

In a magazine there was some wrong

information

They discussed if the car was big or small

Juan realized that the information

mistakenly stated that the car was big

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

In a magazine there was some wrong

information

They discussed if the car was red or green

Juan realized that the information

mistakenly stated that the car was red

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

INCOHERENT-BIPOLAR INCOHERENT-NON-BIPOLAR

In a magazine there was some wrong

information

They discussed if the car was red or green

Juan realized that the information

mistakenly stated that the car was big

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

In a magazine there was some wrong

information

They discussed if the car was big or small

Juan realized that the information

mistakenly stated that the car was red

In fact, the car. . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4. Total number and percentage of negations for the target sentence in Experiment 2

Attribute Context

Coherent Incoherent

Bipolar 20

(5.5%)

93

(26%)

Non-Bipolar 25

(7%)

107

(30%)
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was not reliable (F1ð1; 59Þ ¼ 1.000; p ¼ 0.321; F2ð1; 23Þ ¼ 0.512, p ¼
0:481).

As in the previous experiment, there was no di¤erence, in the coherent

contexts, between bipolar (6%) and non bipolar (7%) attributes (t ¼
0.843; p ¼ 0.403). The di¤erence, in the incoherent contexts, between bi-

polar (26%) and non bipolar attributes was only marginally reliable (30%;

t ¼ 1.949; p ¼ 0.056). Thus, it seems that the e¤ect of bipolarity found in
the previous experiment was mainly due to the accessibility of the actual

state of a¤airs. When this was made explicit (by expressing both alterna-

tives in a disjunction) the e¤ect of the ambiguity of the context became

apparent and bipolarity was no longer necessary to help the alternative

come to mind.

4. General discussion

In two experiments we examined how people produce negative sentences

in contexts varying in the accessibility of the actual state of a¤airs. In Ex-

periment 1, we manipulated the bipolarity of an entity’s attributes and co-

herence relations. The latter manipulation was a function of making ex-

plicit an attribute domain (e.g., red ) and an attribute belonging in either

the same (e.g., color) or a di¤erent domain (e.g., size), while the accessi-

bility of the actual state of a¤airs was made up by using bipolar (e.g., big-

small ) and non bipolar attributes (e.g., red, yellow, blue, green). Findings

show that there was a general preference to producing negated sentences

following non-bipolar attributes (e.g., re’), for which the actual state of

a¤airs refers to an unspecific set of possibilities. In addition, this prefer-

ence appeared to be modulated, although only in a trend-wise form, by

the coherence of the context, which, crucially to our conclusions, did not

show any direct e¤ect on negative sentence production. It was not the co-

herence of the context itself that determined the production of negations
(for a di¤erent view, see Glenberg et al. 1999).

In Experiment 2 the context was manipulated in a similar way. The

only di¤erence was the introduction of a disjunction which included two

attributes of the same domain (e.g., red or green) in place of the word re-

ferring to the attribute domain. This context manipulation was expected

to render equivalent the accessibility of the actual state of a¤airs for the

two kinds of attributes, the bipolar and non-bipolar. As predicted, we

found an e¤ect of context coherence but not of attribute type, which
only marginally approached significance. Therefore, it is the accessibility

of the actual state of a¤airs and not the use of bipolar attributes itself

what a¤ects the production of negations. Bipolar attributes can make
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the actual state of a¤airs more available (when we know that the car

is not dark, we can think easily that it may be light). However, as we

have shown in Experiment 2, the same e¤ect can be obtained by di¤erent

means.

The major conclusion of these experiments is that negations are more

felicitously produced when the actual state of a¤airs is inaccessible. In

other words, people prefer to produce negations whenever an a‰rmative
description of the actual state of a¤airs is not accessible. Concretely,

when people are prompted to describe a state of a¤airs and it is not acces-

sible in an a‰rmative way, they are most likely to produce negative utter-

ances even though no highly expected presupposition is to be denied.

Experiments using isolated sentences show systematically that longer

times are needed to process negative compared to a‰rmative sentences

(for a review, see Carpenter & Just 1975; Giora 2006; Kaup et al. 2007;

Wason & Johnson-Laird 1972). Pragmatic accounts of negation attribute
this fact to the idea that to understand a negative sentence one first has

to process the a‰rmative concept within the scope of negation. The

purpose of negation is, therefore, to reject a presupposition or suppress

the negated concept. In that case, the accessibility of the negated state

of a¤airs should be the main property that makes a context felicitous

for negation. Consistent with this idea, several comprehension studies

have demonstrated that when the negated state of a¤airs is highly ex-

pected (by explicit mentions or by inferences), negative sentences seem
to be as easy to understand as a‰rmatives (Glenberg et al. 1999; Kaup

et al. 2003, 2006; Giora et al. 2007; Schindele et al. 2008 this volume).

In this paper we have shown that, in addition to rejecting presupposi-

tions, negations may also be facilitated by other contexts. Thus, one

kind of context that seems to make negation likely to be produced might

involve some degree of uncertainty or low informativeness. In these cases,

speakers reject a statement because they don’t have enough information

which warrants a‰rmation. Further research is needed to explore other
contexts that make the production of negative sentences more likely to

occur.

Acknowledgements

We thank Rachel Giora, Sam Glucksberg, and an anonymous reviewer

for their comments on an earlier version of this paper, and to Orlando
Espino, Axit Fumero and Gorka Navarrete for helpful discussions. This

research was supported by grant: SEJ2006-14714, from the Spanish ‘‘Min-

isterio de Educación y Ciencia’’.

418 David Beltrán, Isabel Orenes, and Carlos Santamarı́a



References

Carpenter, Patricia A., and Marcel A. Just. 1975. Sentence comprehension: A psycholinguis-

tic processing model of verification. Psychological Review 82; 45–73.

Clark, Herbert H., and William G. Chase. 1972. On the process of comparing sentences

against pictures. Cognitive Psychology 3; 472–517.

de Villiers, Jill G., and Helen B. T. Flusberg. 1975. Some facts one simply cannot deny.

Journal of Child Language 2; 279–286.

Horn, Laurence R. 1989. A natural history of negation. Chicago: Chicago University Press.

Giora, Rachel. 2006. Anything negatives can do a‰rmatives can do just as well, except for

some metaphors. Journal of Pragmatics 38; 981–1014.

Giora, Rachel, Ofer Fein, Keren Aschkenazi, and Inbar Alkabets-Zlozover. 2007. Negation

in context: A functional approach to suppression. Discourse Processes 43; 153–172.

Givon, Talmy. 1979. On Understanding Grammar. New York: Academic Press.

Glenberg, Arthur M., David A. Robertson, Jenifer L. Jansen, and Mina C. Johnson-

Glenberg. 1999. Not propositions. Journal of Cognitive Systems Research 1; 19–33.

Kaup, Barbara, and Rolf A. Zwaan 2003. E¤ects of negation and situational presence on

the accessibility of text information. Journal of Experimental Psychology: Learning, Mem-

ory, and Cognition 29; 439–446.
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