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Nonword Facilitation in a Lexical Decision Task 
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It has been reported in previous experiments that in a lexical decision task, 
sentence contexts facilitate decisions for nonword targets relative to a neutral 
context condition (e.g., Schuberth & Eimas, 1977). The present three experiments 
investigated possible explanations for this nonword facilitation effect, using 
moderately predictable sentence contexts. Results provided support for the view 
that nonword facilitation stems from an overestimate of the baseline decision 
latency when a neutral context condition and sentence context conditions are 
intermixed. Specifically, it was suggested that context affects a post-access decision 
stage during which sentential meaningfulness is used as a basis for making word- 
nonword discriminations and that nonword facilitation stems from an extra 
processing stage required for targets following a neutral context. Implications of 
this interpretation for the effects of sentence context on the recognition of words 
are discussed. 

Recent studies of  word recognition have 
emphasized the role played by semantic con- 
text (e.g., Becker, 1980; Schuberth & Eimas, 
1977; Stanovich & West, 1981). In particular, 
it has been suggested that the processes in- 
volved in recognizing a word may be funda- 
mentally different for a word presented in 
isolation and for a word presented in a sen- 
tence context. These studies have typically 
presented words following a semantically 
congruous sentence context (e.g., The boy 
swam under the BRIDGE) o r  an incongruous 
sentence context (e.g., The cook baked the 
BRIDGE) and have found that the response to 
a target word is faster in the former condition. 
Many investigators have discussed this effect 
in terms of  facilitation and inhibition effects, 
where facilitation refers to faster response 
latencies to words following a congruous con- 
text relative to a semantically neutral context, 
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and inhibition refers to slower latencies for 
words following an incongruous context. 

In making these comparisons, it has been 
assumed that the neutral context condition 
serves as a baseline condition; that is, it is 
equivalent to a sentence context in all respects 
(for example, in terms of  its alerting property, 
the processing capacity required to read the 
context, etc.) except that a neutral context 
does not constrain the likely target words 
semantically. Various types of  neutral contexts 
have been used in previous investigations, for 
example, a row of  Xs (Fischler & Bloom, 
1979), a blank field (Schuberth & Eimas, 
1977), the word the (Stanovich & West, 1979) 
a random list of  words (Forster, 1981), sen- 
tence fragments such as It was the (Stanovich 
& West, 1981), and so forth. However, it 
appears that not all of  these neutral context 
conditions provide an appropriate baseline, 
because in a lexical decision task, nonword 
targets have been found to produce faster 
decision latencies when they are preceded by 
a sentence context compared with a neutral 
context (e.g., Schuberth & Eimas, 1977; West 
& Stanovich, 1982). Because nonwords, by 
definition, are not part  of  the lexicon and 
therefore have no reason to be affected by 
context, a finding of  such nonword facilitation 
casts a doubt on the appropriateness of  some 
of these neutral contexts. The aim of  this 
article is to investigate the locus of  this 
nonword facilitation effect and in turn to 
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discuss its implication for the role of sentence 
contexts in the recognition of words. 

At least four different explanations for the 
nonword facilitation effect have been sug- 
gested: they will be referred to as the predict- 
and-match account, semantic-matching ac- 
count, lexical warm-up hypothesis, and 
processing-load explanation. Each of these 
accounts will be described in turn, and we 
will argue that none of these can adequately 
address the existing data. 

The first of these, the predict-and-match 
explanation, was proposed by Neely (1976). 
In his experiment, the semantic context con- 
sisted of a single word for which the target 
word was a primary associate (e.g., dog-CAT, 
doctor-NURSE), and the neutral context, a 
row of Xs. By using a lexical decision task, 
he found both a facilitation effect for related 
target words, an inhibition effect for unrelated 
target words (i.e., a slower response latency 
for targets following an unrelated-incon- 
gruous context relative to the neutral context), 
as well as a nonword facilitation effects. Neely 
suggested that in his experiment, subjects 
were actively predicting a likely target word 
from the context and were biased toward 
responding word if the prediction matched 
the target and nonword if it did not. As Neely 
suggested, such a strategy should result in the 
pattern of data obtained. 

Although Neely's (1976) explanation was 
proposed for the results obtained with single 
word contexts, there is no reason why it  
should not be applied to experiments that 
used sentence contexts. That is, subjects may 
be able to use the semantic information 
contained in the sentence context to predict 
a likely target word. However, one problem 
with this explanation is that nonword facili- 
tation has been obtained in experiments in 
which subjects were unlikely to have used the 
predictive strategy. For example, Schuberth 
and Eimas (1977) reported finding nonword 
facilitation in a lexical decision task in which 
the sentence contexts used had relatively low 
Cloze probability (all contexts had Cloze 
probability of less than .70, and averaged. 12; 
cf. Fischler & Bloom, 1979). It seems unlikely 
that subjects were able to successfully predict 
target words in such a situation. Furthermore, 
Fischler and Bloom (1979, 1980) reported 
that no corresponding increase in the size of 

facilitation was found for targets following 
sentence contexts with greater predictability. 
Such a finding is at odds with the notion that 
sentence contexts are used to predict a likely 
target word. 

Another finding that argues against the 
predict-and-match interpretation of the effects 
of sentence context is the pattern of interac- 
tion between the effects of context and target 
word frequency. In a lexical decision task 
involving decisions for words presented in 
isolation, one of the most important deter- 
minants of decision latency is the frequency 
of the target word (e.g., Forster & Chambers, 
1973; Scarborough, Gerard, & Cortese, 1977; 
Whaley, 1978). This word frequency effect 
(i.e., high-frequency words are responded to 
faster than low-frequency words) is generally 
attributed to a process that occurs during 
lexical access and is interpreted either as 
reflecting the order in which lexical search 
takes place (e.g., Forster, 1976) or as indicating 
a higher level of threshold activation for high- 
frequency words (e.g., Morton, 1969). How- 
ever, this effect has been found to be reduced 
for words following a related word (Becker, 
1979; Bednall, cited in Forster, 1976). This 
suggests the possibility that the target word 
may have been predicted from the context, 
rather than being accessed via the bottom-up 
lexical access process, which is responsible 
for frequency effects. On the other hand, in 
studies involving sentence contexts, generally 
the effects of frequency and context have 
been found to be additive (e.g., Forster, 1981; 
Schuberth & Eimas, 1977; Schuberth, Spoehr, 
& Lane, 1981). 1 The absence of such fre- 

Contrary to the finding by other investigators, Stan- 
ovich and West (1981; 1983; West & Stanovich, 1982) 
have reported finding a reduced effect of word difficulty 
(where "difficult" words were both longer and of lower 
frequency) following a congruous sentence context relative 
to a neutral context. However, the reliability of these 
findings is open to question. First, Forster (1981, Exper- 
iments 4 & 5), using the same stimuli and task (i.e., a 
naming task) but a different procedure for presenting the 
context, failed to replicate this interaction. Second, Stan- 
ovich and West obtained the interaction by always using 
the same context and target stimuli. Third, they rarely 
report the results of items analysis, thus suggesting the 
possibility that the interaction may be due to some, but 
not all of the items. For those reasons it was considered 
that this finding of an interaction may be peculiar to the 
stimuli or procedure used by Stanovich and West. 
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quency by context interaction may thus in 
turn suggest that when sentence contexts are 
used, they are not used to predict the target 
words. 

Neely (1977) in fact later proposed an 
alternative interpretation in order to account 
for the data from another experiment where 
nonword facilitation was obtained in a situ- 
ation in which subjects were unlikely to have 
been predicting a particular target word. In 
this experiment using category names as con- 
texts, equal facilitation was obtained for tar- 
gets that were high-typical members of  a 
category (e.g., bird-ROBIN) and low-typical 
members of a category (e.g., bird-PARROT). 
Such absence of  a typicality effect is difficult 
to reconcile with the view that subjects were 
actively predicting a target word from the 
context. Neely therefore proposed the follow- 
ing explanation. 

According to this view, referred to as the 
semantic-matching explanation, the subject 
does not generate a particular word as a 
likely target, but instead generates a set of  
semantic features expected from the category 
context and responds on the basis of  the 
similarity between the semantic features of  
the expected word and the semantic features 
activated by the actual target string. If  the 
semantic features of  the expected word and 
that of  the actual target are similar, the 
subject would respond word," if they are dis- 
similar, the subject would have the tendency 
to respond nonword. Such a response strategy 
would result both in word and nonword 
facilitation effects, and in a word inhibition 
effect, as were obtained in the experiment. 
Neely further argued that the absence of a 
typicality effect is also consistent with this 
semantic-matching account on the basis of  a 
finding by Rosch (1975). Rosch reported a 
faster decision latency for high-typical targets 
than for low-typical targets following a cate- 
gory name when the required decision was 
whether or not the two target words were 
physically identical (e.g., bird-ROBIN-ROBIN), 
but equal decision latencies for high- and 
low-typical members when the required de- 
cision was whether or not the two physically 
nonidentical targets belonged to the same 
category (e.g., bird-ROBIN-SPARROW). Neely 
took this finding to suggest that equal facili- 
tation is obtained for high- and low-typical 
targets following a category name, 'whenever 

the subject is making some sort of  a semantic 
decision. 

This semantic-matching explanation is not 
free of problems either, however. For one, 
Neely's account of  the absence of a typicality 
effect is inconsistent with other findings: there 
is evidence that a greater facilitation is ob- 
tained for high-typical targets than for low- 
typical targets following a category name in 
a task that clearly requires a semantic deci- 
sion. For example, Sanford, Garrod, and 
Boyle (1977) obtained greater facilitation for 
high-typical targets when the decision required 
was whether or not the target belonged to the 
specified category (i.e., decision latency was 
faster for bird-ROmN than for bird-PARROT). 
Thus the absence of  a typicality effect cannot 
be used as unequivocal evidence for the in- 
volvement of a semantic-matching strategy. 

A second problem with the semantic- 
matching strategy account is that in the case 
of  experiments involving sentence contexts, 
it is often difficult to find common semantic 
features among words that may form a mean- 
ingful completion for a given sentence context 
(cf. Forster, 1981; Kleiman, 1980). To illus- 
trate this point, take the following sentence 
context: The puppy chewed the. A number of 
words may meaningfully complete this con- 
text, for example, bone, shoe, ball, and so 
forth. However, it is difficult to find semantic 
features that are common to these words 
(apart from the fact that they are things a 
puppy can chew). Thus short of predicting 
individual words (a possibility that has been 
rejected earlier), it seems unlikely that a 
sentence context may be used to generate 
semantic features for likely target words. 

A third explanation for the nonword facil- 
itation effect may be termed the lexical warm- 
up explanation. According to this account, 
sentence contexts, because they contain words, 
may "actively engage the lexical processor 
prior to the occurrence of  a target" (Forster, 
198 l) and therefore place decisions for targets 
following a row of  Xs at a relative disadvan- 
tage. A similar explanation suggests that a 
row of  Xs is less alerting than linguistic 
material (e.g., Antos, 1979; Kleiman, 1980). 
However, these explanations are at odds with 
West and Stanovich's (1982) finding that 
nonword responses were slower following a 
neutral context consisting of  the sentence 
fragment They said it was the in comparison 
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with the sentence context condition. If non- 
word facilitation were simply due to a lack 
of  lexical warm-up or difference in the alerting 
value, then nonword facilitation should have 
disappeared when the neutral context con- 
tained words instead of  a row of  Xs. 

Finally, a fourth or processing-load expla- 
nation suggests that the nonword facilitation 
effect may be attributable to differing demands 
placed on the central processor when reading 
sentence and neutral contexts. Kleiman 
(1980) pointed out that the contexts requiring 
a greater processing load may slow down 
responses to subsequent stimuli. He cited as 
an example the experiment conducted by 
Schuberth and Eimas (1977), in which the 
neutral context consisting of spelled-out digits 
(e.g., THREE SIX FIVE NINE) slowed down 
lexical decisions to subsequent targets by 70 
ms compared with when the same targets 
were preceded by a neutral context consisting 
of  a blank field. However, this explanation 
predicts a pattern of  nonword facilitation 
effects that is contrary to the pattern that has 
actually been obtained: nonword decisions 
are in fact found to be faster following a 
sentence context than a neutral context, which 
should require less processing load. 

As none of the available explanations can 
account for the pattern of  previous findings, 
it would seem necessary to seek an alternative 
explanation for the nonword facilitation effect. 
In particular, it is important that the expla- 
nation be capable o f  accounting for the pres- 
ence of  nonword facilitation in some experi- 
ments and its absence in others. Of  those 
experiments that specifically reported the 
nonword data, it is notable that Fischler and 
Bloom (1979, 1980) did not obtain nonword 
facilitation by using two types of  neutral 
contexts. Fischler and Bloom's procedure dif- 
fered from other investigators' in that they 
presented the neutral context condition to a 
separate group of  subjects rather than ran- 
domly mixing neutral and sentence context 
conditions. This difference in the mode of 
presentation may then be responsible for the 
difference in the pattern of  nonword data 
reported. 

It has been noted in previous experimental 
tasks that mixed and blocked presentations 
of  different conditions yield different decision 
latencies for the same items. For example, 
Glanzer and Ehrenreich (1979) reported that 

lexical decisions for high frequency words 
were slower when they were mixed randomly 
with low and medium frequency words com- 
pared with when they were presented in a 
"pure"  list. Kiger and Glass (1981) reported 
that in an arithmetic verification task, the 
same items were responded to more slowly 
when they were mixed with difficult items 
compared with when they were mixed with 
easy items. Kiger and Glass interpreted these 
findings as suggesting that subjects adopt a 
more conservative criterion when difficult 
items are added to the same list. It may 
therefore be possible that a similar shift in 
decision criterion was responsible for the 
difference in the pattern on nonword data 
between Fischler and Bloom's (1979, 1980) 
experiments using a blocked presentation and 
others using a mixed presentation. 

In order to test this possibility, Experiments 
1 and 2 were conducted using the same 
stimuli, but different modes of presentation. 
In both experiments, a lexical decision task 
was used, and the sentence contexts ranged 
in predictability from fairly low to reasonably 
high (as indexed by Cloze probability). The 
neutral context consisted of a row of  Xs. 
Experiment 1 used a mixed presentation of 
neutral and sentence context conditions, 
whereas Experiment 2 used a blocked presen- 
tation. It was expected that if the mode of 
presentation is a crucial factor in determining 
the pattern of  nonword facilitation effects, 
then nonword facilitation should be obtained 
in Experiment 1, but not in Experiment 2. 

In addition to the blocked versus mixed 
presentation, two other factors were manip- 
ulated in the two experiments: these were the 
frequency of  the target word and the predict- 
ability of  the target word as indexed by Cloze 
probability. These factors were included pri- 
marily to confirm the observations mentioned 
earlier,, namely, that the effects of frequency 
and sentence context do not interact and that 
the amount  of facilitation is unrelated to the 
predictability of  the target. 

Experiment 1 

Method 

Subjects. Twenty-four first-year psychology students 
at the University of New South Wales participated in the 
experiment to fulfill their credit time requirements. 

Stimuli. There were 72 word targets and 72 nonword 
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targets. The word targets were either high or low frequency, 
and they were assigned to one of  the three context 
conditions; namely, congruous sentence, incongruous 
sentence, or neutral context. The words ranged from 4 
letters to 7 letters in length, the average length being 4.59 
letters long. The high-frequency words had 100 or more 
occurrences per million (average 237.1 per million) and 
the low-frequency words had 33 or less occurrences per 
million (average 16.6 per million) according to the Kucera 
and Francis (1967) word frequency count. The congruous 
sentence contexts were either selected from Bloom and 
Fischler's (1980) pool o f  items or were selected by the 
experimenters, who used a similar procedure to that of 
Bloom and Fischler. The Cloze probability of  the items 
ranged between .17 and .78 (average Cloze probability 
was .48 for both high- and low-frequency words). For the 
incongruous context condition, the sentence contexts and 
the word items were re-paired so that the target words 
would make the sentence as a whole semantically anom- 
alous (e.g., The lady recovered the stolen BEARD). The 
neutral context consisted of  a row of  Xs approximating 
a six-word sentence ( x x x  x x x x x  x x  x x x x x  x x x x x  
xxxx) .  Examples of  the context types and target words 
are shown in Table 1. 

Each group of  high- and low-frequency word targets 
were divided into three equal sets: A, B, and C matched 

Table 1 
Examples o f  Targets and Contexts Used and the 
Number o f  Trials Per Condition in Experiment 1 

Number 
Condition Context Target of  trials 

High-frequency 
word 

Congruous He wrote a mother 12 
letter to his 

Incongruous They could not hour 12 
survive 
without 

Neutral x x x  x x x x x  x x  water 12 
x x x x x  
x x x x x  
x x x x  

Low-frequency 
word 

Congruous Fred put the hook 12 
worm on a 

Incongruous Helen reached bugs 12 
up to dust 
the 

Neutral x x x  x x x x x  x x  shelf i 2 
x x x x x  
x x x x x  
x x x x  

Nonword He drove the gome 48 
Sentence nail into 

the 
Neutral x x x  x x x x x  x x  mosic 24 

x x x x x  
x x x x x  
x x x x  

as closely as possible on word length, frequency, and 
Cloze probability. The assignment of  these sets to the 
three context conditions was counterbalanced across the 
three subgroups of  subjects by using a Latin-square 
design. Thus subjects in Subgroup 1 saw Set A targets in 
the congruous context condition, Set B targets in the 
incongruous context condition, and Set C targets in the 
neutral context condition; subjects in Subgroup 2 saw 
Sets B, C, and A in the congruous, incongruous, and 
neutral context conditions, respectively; and subjects in 
Subgroup 3 saw Sets C, A, and B in the congruous, 
incongruous, and neutral context conditions, respectively. 
Therefore any one subject saw a target and a sentence 
context only once, and across subjects, each target ap- 
peared in all three context conditions. 

There were also 72 nonword targets in this experiment. 
As in previous experiments (e.g., Becker, 1980; Fischler 
& Bloom, 1979), they were generated by changing one 
letter of  a word target, for example, from the word year, 
the nonword yeir was generated. The nonword targets 
were assigned to the three context conditions by using 
the same counterbalancing procedure as for the word 
targets, except for the following difference. Because no 
nonword target appeared in the sentence context tha t .  
suggested the word from which the nonword was generated 
(as in The crime rate has gone up this YEm), there was 
no distinction between the congruous and incongruous 
sentence contexts for nonword targets. Examples of  non- 
word targets and contexts are also shown in Table 1. 

In addition, there were 12 practice context-target com- 
binations and two filler combinations selected according 
to the same criteria. 

Procedure. Subjects were told at the beginning of  the 
session that the experiment involved deciding whether or 
not a target item was a word, where a target would be 
preceded by either a sentence context or a row of  As. It 
was also pointed out that when it was a sentence context, 
the word following it may or may not complete the 
sentence meaningfully, and it was emphasized that the 
decision was about whether or not it was a word, not 
whether or not the sentence as a whole made sense. The 
importance of  reading the sentence was also stressed. 
The subjects were told to make the lexical decisions as 
quickly and as accurately as possible. 

The stimuli were presented on a video terminal con- 
trolled by a Motorola 6809 microprocessor. The items 
were presented in a green-on-black format, all in capital 
letters. On each trial, either all words in a sentence frame 
or a row of  Xs were presented and they remained on the 
screen for 3 s. One hundred milliseconds after the offset 
of  the sentence frame or the row of  Xs, the target was 
presented, and remained on the screen for 2 s. The target 
was presented where the sentence frame or the row of  
Xs ended. Subjects made a word response with the right 
hand and a nonword response with the lett hand. The 
subjects were tested individually in sound-proof cubicles. 
Each session lasted approximately 20 min. 

Resul ts  

T h e  w o r d  a n d  n o n w o r d  d a t a  w e r e  a n a l y z e d  
s e p a r a t e l y .  B o t h  d e c i s i o n  l a t e n c y  f o r  t h e  c o r -  
r e c t  r e s p o n s e s  a n d  t h e  n u m b e r  o f  e r r o r s  w e r e  
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analyzed for each subject's means treating 
items as a random variable and for each 
i tem's means treating subjects as a random 
variable. An effect was considered to be sig- 
nificant when it was significant both on sub- 
jects and items analyses, allowing generaliz- 
ability to both new subjects and items. 

In order to minimize the effect of  occa- 
sional trials with very long latencies, the 
mean latencies for word and nonword deci- 
sions were calculated for each subject, and 
upper and lower cutoffs were set 3 SD units 
above and below the means for that subject. 
Decision latencies above or below these cutoff 
points were replaced with the cutoff value. A 
similar procedure was carried out for each 
item collapsed over subjects. 

All contrasts were fully planned, and the 
Bonferroni decision rule for establishing the 
significance of  each family was used, holding 
the Type I error rate at .05. 

The word decision latency and error data 
are displayed in Table 2. 

For the word data, the contrasts tested the 
main effects of  two factors, namely, frequency 
of  the target word (high vs. low) and context 
(congruous, incongruous, and neutral), and 
the interactions resulting from them. Thus 
there were five planned contrasts: (1) the 
main effect of  frequency; (2) the main effect 
of  facilitation (i.e., neutral minus congruous); 
(3) the main effect of  inhibition (i.e., incon- 
gruous minus neutral); (4) the facilitation by 
frequency interaction; and (5) the inhibition 
by frequency interaction. The latency data 
showed that the main effect of  frequency 
was significant, F~(I, 2 3 ) =  68.896, MSe = 
1,766.423 and F2(I, 7 0 ) =  29.577, MS~ = 
7,628.414. Overall, high-frequency words were 
responded to 65 ms faster than low-frequency 
words. The 58-ms facilitation effect was also 
significant,  Fl(1,  23) = 36.01, MSe = 
2,017.159 and F2(I, 7 0 ) =  21.516, MS~= 
5,639.939. These two effects did not interact, 
Fl(1, 23) < 1.0 and F2(1, 70) < 1.0. The 44.5- 
ms inhibition effect was significant, F~(1, 
2 3 ) = 7 . 0 4 3 ,  MS~=4,570.218  and F2(1, 
70) = 14.114, MSe = 4,984.088. Although a 
greater inhibition effect was observed for low- 
frequency words than for high-frequency 
words, this inhibition by frequency interaction 
did not reach significance on either subjects 
analysis, Fl(1, 23) = 1.343, MSe = 1,679.288, 

Table 2 
Mean Latencies (in Milliseconds) and Percentage 
Error Rates (% E) for Word and Nonword 
Decisions in Experiment 1 

Frequency 

Differ- 
Condition High % E Low % E ence % E 

Word 
Congruous 615 2.1 658 1.4 43 -0.7 
Incongruous 693 4.5 785 7.6 92 3.1 
Neutral 665 1.0 724 2.1 59 1.1 

Nonword 
Sentence 827 2.7 
Neutral 860 4.5 

Note. Facilitation and inhibition effects for word contrasts 
were 58 (% E = -0.2) and 44.5 (% E = 4.5), respectively. 
Facilitation effect for nonword contrast was 33 (% E = 
!.8). 

or items analysis, F2(1, 70) = 3.475, MSe = 
2,806.944. 

The error data generally showed the same 
trend as the latency data; however, none of  
the contrasts reached significance except for 
the inhibition effect, F~(I, 23) = 16.264, 
MSe = 0.433; F2(1, 70) = 13.661, MS~ = 
0.344. None of  the F values for other contrasts 
reached 1.0, except for the main effect of  
frequency, F~(1, 23) = 1.716, MS~ = .405 and 
F2(1, 70) = 1.617, MSe = 0.286, and the 
facilitation by frequency interaction, F1(1, 
23) = 2.003, MS~ = 0.13 and F2(I, 70) = 
1.304, MSe = 0.133. 

The nonword decision latency and error 
data are also displayed in Table 2. Only one 
contrast was tested for the nonword data: the 
effect of  context (sentence vs. neutral). Non- 
word decisions were significantly faster fol- 
lowing sentence contexts than neutral con- 
texts, Fi(1, 23) = 16.3, MS~ = 2,247.174 and 
F2(I, 71) = 12.112, MS~ = 5,154.08. The 
error data also showed that significantly more 
errors were made in the neutral context con- 
dition than in the sentence context condition, 
Fl(1, 2 3 ) =  5.375, MSe = 0.285 and F2(1, 
71) = 6.138, MSe = 0.255. In addition, in 
order to test whether the size of  facilitation 
was dependent on the predictability of  the 
target from the sentence context, the Pearson 
product -moment  correlation coefficient was 
calculated between the size of  facilitation 
(RTneut~ - RT~or~uou~) and Cloze probability. 
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It should  be recalled that  the design in- 
volved a between-subjects  counte rba lanc ing  
o f  target  words  across the three  context  con- 
di t ions.  Consequently,  the calcula t ion o f  the 
faci l i ta t ion effect for a given target  involved 
the subt rac t ion  o f  the decis ion latencies av- 
eraged over a subgroup  o f  subjects  in the 
congruous  sentence context  condi t ion  f rom 
the decision latencies averaged over ano ther  
subgroup  o f  subjects  in the neut ra l  context  
condi t ion.  Such a m e t h o d  o f  compu t ing  the 
size o f  the facili tation effect could be adversely 
affected by  individual  differences in reac t ion  
t ime  across subjects. In  order  to overcome 
this p rob lem,  the "super -subjec t / i t em"  was 
used as the uni t  o f  analysis.  2 Wi th in  each 
subset  (Sets A, B, and  C), target  words  were 
r ank-o rde red  in t e rms  o f  Cloze probabi l i ty .  
The  decision latencies in the congruous  sen- 
tence context  condi t ion  were then averaged 
over the three targets from the different subsets 
o f  the same rank  to yield a compos i te  con- 
gruous decision latency. Similarly, a composi te  
neu t ra l  decision la tency was ca lcula ted  by  
averaging over three  targets. The  faci l i tat ion 
score c o m p u t e d  f rom these two compos i te  
decis ion latencies were then used to  calculate  
the Pearson p r o d u c t - m o m e n t  cor re la t ion  
coefficient with average Cloze probabi l i ty  over 
the three  targets. The  corre la t ion  was nonsig-  
nificant,  r = - . 0 4 ,  p > .10, d f =  22. 

Expe r imen t  2 

Method 

Subjects. An additional 24 subjects from the same 
subject population participated in this experiment. None 
of the subjects had participated in Experiment 1. 

Stimuli. The context and target stimuli were identical 
to those used in Experiment 1. 

Procedure. The apparatus, timing characteristics, and 
the instructions given to the subjects were identical to 
those in Experiment 1, except the two sentence context 
conditions and the neutral context condition were blocked 
and were presented as two subexperiments. Half of the 
subjects did the sentence context block first, and the 
other half did the neutral context block first. 

Results 

The  analysis  o f  Expe r imen t  2 was the same 
as tha t  o f  Expe r imen t  1. The  mean  la tency 
for cor rec t  responses and  er ror  rates for word  
decisions are  displayed in Table 3. 

The  la tency da ta  showed that  the m a i n  

Table 3 
Mean Latencies (in Milliseconds) and Percentage 
Error Rates (% E) for  Word and Nonword 
Decisions in Experiment 2 

Frequency 

Differ- 
Condition High % E Low % E ence % E 

Word 
Congruous 657 1.7 694 5.6 37 3.9 
Incongruous 746 13.5 816 13.9 70 0.4 
Neutral 677 3.1 722 4.9 45 1.8 

Nonword 
Sentence 860 10.2 
Neutral 855 8.7 

Note. Facilitation and inhibition effects for word contrasts 
were 24 (% E = 0.4) and 81.5 (% E = 9.7), respectively. 
Facilitation effect for nonword contrast was -5  (% E = 
-1.5). 

effect o f  frequency was significant, F~(1, 23) = 
39.283, MSe = 2,375.225 and  F2(I ,  70) = 
11.51, MSe = 13,830.273. Overall ,  the high- 
f requency words  were responded  to 51 ms 
faster than  low-frequency words. Decisions 
were made  24 ms  faster in the congruous  
sentence context  condi t ion  in compar i son  
with the neut ra l  context  condi t ion.  This  fa- 
c i l i ta t ion effect was significant on the  i tems 
analysis,  F : (  1, 70) = 6.334, MS¢ = 6,019.948, 
bu t  not  on the  subjects  analysis,  F l (1 ,  23) = 
1.449, MS~ = 9,470.101. The  81.5-ms inhi-  
b i t ion effect, on the  o ther  hand,  was signifi- 
can t  on both ,  F l ( l ,  2 3 ) =  13.242, MS~ = 
12,019.811 and  F2(1, 70) = 25.903, MS~ = 
7,411.519. The  in terac t ion  between the facil- 
i ta t ion effect and  the effect o f  f requency was 
nonsignif icant ,  F1(1, 23) < 1.0 and F2(I ,  
70) < 1.0. As in Expe r imen t  1, a greater  
inh ib i t ion  effect was observed for low-fre- 
quency  words  than  for h igh-f requency words, 
bu t  again this in terac t ion  d id  not  reach 
significance, F l (1 ,  23) < 1.0 and F2(I ,  
70) = 2.12, MSe = 7,411.519. 

The  er ror  da ta  general ly showed the same 
t rend  as the  la tency data.  The  effect o f  fre- 
quency  reached significance on the i tems 
analysis,  F2(1, 70) = 6.101, MSe = 0.513, bu t  
no t  on the subjects  analysis,  F~(l ,  23) = 

2 We are grateful to Curtis Becker for suggesting this 
method of analysis. 
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2.589, MSe = 0.775. Again the facilitation 
effect failed to reach significance, F1(I, 23) < 
1.0 and F2(1, 70) < 1.0. The inhibition effect 
was reliable, F~(I, 23) = 30.255, MSe = 1.08 
and F2(I, 70) = 14.108, MS~ = 0.539. All 
other contrasts yielded an F value of  less 
than 1.0. 

The nonword decision latency and error 
data are also displayed in Table 3. As opposed 
to Experiment 1, decisions were faster in the 
neutral context condition than in the sentence 
context condition, but this difference was not 
significant, F l ( l ,  23) < 1.0 and F2(1, 71) < 
1.0. Similarly, there were slightly fewer errors 
made in the neutral context condition, but 
again this difference was not significant, FI ( I ,  
23) < 1.0 and F2(I, 71) < 1.0. 

As in Experiment 1, the Pearson product- 
moment  correlation was calculated between 
the amount  of  facilitation and Cloze proba- 
bility by using the method described earlier. 
The correlation was again nonsignificant, r = 
.34, p > .10, d f  = 22. 

Discussion 

The results of  the two experiments showed 
that a blocked presentation of neutral and 
sentence context conditions eliminated the 
nonword facilitation effect obtained with a 
mixed presentation. It can also be seen that 
the pattern of  facilitation and inhibition effects 
for word decision data was different for the 
two experiments, indicating that the blocked 
presentation resulted in a smaller facilitation 
and a greater inhibition effect as a function 
of  context. 

These results therefore suggest one of two 
interpretations: either the blocked presenta- 
tion slows down decisions following sentence 
contexts without affecting decisions following 
neutral contexts, or it speeds up decisions 
following a neutral context without affecting 
decisions following sentence contexts. 

When the decision latencies are compared 
directly between Experiments 1 and 2, the 
results are more consistent with the first 
possibility: the decision latencies in the neutral 
context conditions are relatively invariant 
across the two experiments (see Tables 2 and 
3). However, it should be noted that the two 
experiments involved two different groups of  
subjects, and it is possible that one group 

Table 4 
Mean Decision Latencies (in Milliseconds)for the 
19 Fastest Subjects in Experiments 1 and 2 

Experi- Experi- Differ- 
ment 1 ment 2 ence 

Sentence context 

Word 
High frequency 614 615.5 -1.5 
Low frequency 672.5 657 15.5 

Nonword 783 774 9 
M 713.2 705.2 8 

Neutral context 

Word 
High frequency 628 597 31 
Low frequency 670 629 41 

Nonword 815 766 49 
M 732 689.5 42.5 

involved subjects who were slower overall than 
the other group. This fluctuation in absolute 
reaction time appears to have occurred in 
Experiments 1 and 2, because in Experiment 
1, there was only 1 subject whose average 
decision latency for word targets exceeded 900 
ms, whereas in Experiment 2, there were 5 
such subjects. Therefore, there is a possibility 
that these slow subjects in Experiment 2 (where 
a blocked presentation was used and therefore 
a faster neutral decision latency was expected) 
may have masked the shift in the absolute 
decision latency for the neutral context con- 
ditions. To check this possibility, in the follow- 
ing analysis, the 5 slowest subjects were elim- 
inated from Experiments 1 and 2. This pro- 
cedure yielded the following mean decision 
latencies (see Table 4). 

As can be seen from Table 4, whereas the 
decision latencies for the sentence context 
conditions were relatively stable across exper- 
iments (averaged over word and nonword 
decisions, 713.2 ms in Experiment 1 and 
705.2 ms in Expe r imen t  2), the decision 
latencies for the neutral context conditions 
were substantially faster in Experiment 2 
(732 ms in Experiment 1 and 689.5 ms in 
Experiment 2). This observation was sup- 
ported by the significant contrast testing of 
the interaction between Experiment (Experi- 
ment  1 vs. 2) and Context (sentence vs. 
neutral context conditions), which yielded 
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the following F values: Fz(1, 36) = 9.111, 
MSe = 627.6; F2(I, 141) = 8.368, MSe = 
4,928.553. This pattern of  data therefore 
provides support for the interpretation that 
the overestimate of  baseline decision latency 
has its origin in the mixed presentation of  
sentence and neutral context conditions. 

A large fluctuation in absolute reaction 
times between different subjects are not un- 
common; for example, in a series of  experi- 
ments conducted by Stanovich and West 
(1983, Experiments 6, 7, & 8), the mean 
naming latencies for the same targets varied 
by more than 100 ms, despite the fact that 
subjects were from the same population. Such 
a between-groups difference in overall re- 
sponse latency, of  course, could lead to a 
high Type II error rate. 

For this reason, in the present analysis, 
rather than directly comparing decision la- 
tencies between experiments, the pattern of  
facilitation and inhibition (which is assessed 
within-subjects) was examined for each ex- 
periment separately. When this was done, the 
facilitation and inhibition profile obtained 
favored the second interpretation just dis- 
cussed, namely, that the blocked presentation 
acted to speed up decisions following a neutral 
context while keeping decisions following 
sentence contexts unaffected. 

If it is accepted that different modes of 
presentation result in a shift in the decision 
latency following a neutral context, what is 
the underlying mechanism for this shift? An 
answer to this question may be found by 
examining the strategies available for re- 
sponding to the targets in the neutral context 
condition in the two modes of  presentation. 

In a lexical decision task where the target 
is always presented in isolation, it is generally 
assumed that the lexical entry is accessed on 
the basis of  its physical (orthographic) fea- 
tures. It may be further assumed in the 
present experiments that nonword targets also 
access lexical entries, because nonword targets 
in the present and also some previous exper- 
iments were generated by substituting a letter 
of  a word (e.g., the nonword yeir is generated 
from year) so that they were sufficiently 
similar to an existing word to activate its 
entry in lexical memory (cf. Chambers, 1979). 
This suggests that a subsequent post-access 

check may be necessary before a lexical de- 
cision can be made. That is, word and non- 
word targets are not automatically discrimi- 
nated by simply monitoring whether or not 
a lexical entry was accessed, but rather depend 
on a detailed comparison between the ac- 
cessed entry and the actual target being car- 
ried out. When a target is presented without 
context, obviously only the physical features 
of the accessed entry can be used for this 
comparison. Therefore, with blocked presen- 
tation of  neutral context condition, this is the 
process most likely to be used. 

On the other hand, when the target is 
presented following a sentence context, the 
meaning of  an accessed entry may be used 
in addition to its physical features during 
post-access checking. Specifically, subjects can 
be certain that the target is a word if the 
sentence as a whole makes sense. At the same 
time, sentential meaningfulness cannot be 
used as the sole basis for making lexical 
discriminations, because of  the possible pres- 
ence of  incongruous word targets. Therefore, 
subjects may have adopted the following two- 
stage decision-making process, similar to the 
one suggested by Rips, Shoben, and Smith 
(1973) for the category verification task, and 
more recently, by Balota and Chumbley 
(1984) for the lexical decision task. During 
the first stage, sentential meaningfulness as 
well as the physical features of  an accessed 
entry are examined, and if the combined 
evidence in favor of  the entry exceeds a 
certain higher criterion, or falls below a lower 
criterion, a decision is made rapidly. Thus 
for congruous word targets and for incon- 
gruous nonword targets (which would always 
occur when a nonword follows a sentence 
context), a rapid word or nonword decision 
can be made. However, for targets whose 
evidence falls in the intermediate range be- 
tween the two cutoff points, further processing 
must be carried out before a decision can be 
reached. During this second stage, the physical 
features of  the accessed entry are scrutinized 
in order to avoid responding incorrectly to 
incongruous word targets. As there would be 
no information concerning sentential mean- 
ingfulness for targets following a neutral con- 
text, decisions regarding these targets are also 
likely to be deferred until the second stage. 
Thus compared with blocked presentation, 
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mixed presentation results in longer decision 
latencies for targets following a neutral context 
because of  the hypothesized extra processing 
stage involved in the latter case. 

According to this account, which we will 
refer to as the two-stage decision strategy, the 
faster decision latency for words following 
congruous sentence contexts relative to the 
neutral contexts in the Experiment l is ex- 
plained in terms of  the difference between 
the t ime to complete only the first stage of  
processing and the t ime to complete both 
stages of  processing. However, in Experiment 
2, where a blocked presentation was used, 
this facilitation effect was statistically unreli- 
able. This may be because the first stage of  
the two-stage decision process takes effectively 
as long to complete as the single-stage decision 
process used for targets presented in blocked 
neutral trials and is based only on physical 
features of  the target. Similarly, the nonword 
facilitation effect obtained in Experiment l 
can be explained in terms of  whether a 
decision is made on the basis of  first-stage 
processing or second-stage processing. The 
absence of  any nonword facilitation in Ex- 
periment  2 can again be explained in terms 
of  the equivalent t ime taken to complete the 
first stage of the two-stage decision process 
on the one hand and the single-stage decision 
process on the other. 

It should be pointed out that this expla- 
nation so far presented is still not sufficient 
to account for the inhibition effect obtained 
in Experiment 1. That  is, if a decision for a 
target word following a neutral context and 
a decision following an incongruous sentence 
context must both await the completion of  
the second-decision stage, there should have 
been no difference in the decision latencies 
following these two types of  target words, 
which was not the case. Thus the effect of  
sentence context cannot  be explained solely 
in terms of  a two-stage decision strategy 
based only on sentential meaningfulness. A 
possible locus of  this inhibition effect will be 
discussed later. 

It should be further noted that unlike the 
models of  sentence context effects mentioned 
earlier, the account advanced here views sen- 
tence contexts as essentially affecting processes 
that take place after lexical access. Conse- 
quently, it is quite consistent with the absence 

of  an interaction between the effects of  fre- 
quency and facilitation in both Experiments 
1 and 2. That is, because the process of  
lexical access itself is unaffected by sentence 
context, there is no reason to expect a reduced 
effect of  frequency for words following con- 
gruous sentence contexts relative to the neu- 
tral context condit ion) Similarly, the absence 
of a correlation between Cloze probability 
and the size of  facilitation observed in t h e  
two experiments is consistent with the present 
account, because sentence contexts are not 
assumed to be used to predict likely target 
words. 

This two-stage decision strategy model can 
also provide an explanation for previous find- 
ings that have so far lacked an adequate 
explanation. For example, it may be recalled 
that the finding that nonword responses are 
slower following a neutral context consisting 
of  the words They said it was the relative to 
a sentence context condition (West & Stan- 
ovich, 1982) was incompatible with any of  
the explanations of  the nonword facilitation 
effect mentioned earlier. With an added as- 
sumption, however, the present account can 
accommodate  this finding. The addition is to 
suggest that a sentence consisting of  the above 
type of  neutral context and a target word 
(e.g., They said it was the tooth) is neither 
semantically incongruous, nor highly mean- 
ingful. If  this is the case, then, targets following 
this type of  context must also await the 
completion of  the second stage of  decision 
process before a decision can be reached. In 
other words, just as a neutral context con- 
sisting of  a row of  Xs produces an overesti- 
mate of  the baseline decision latency with a 
mixed presentation, the neutral context con- 

3 The present interpretation also predicts additive effects 
of frequency and inhibition. In all three experiments 
reported in this article, there was a nonsignificant trend 
toward a greater effect of frequency for words foUowing 
an incongruous sentence context compared with a neutral 
context. If this effect is genuine, it does compromise the 
present view that the effects of frequency and context do 
not interact. However, given the fact that the interaction 
never reached statistical significance either on subjects or 
items analyses, and given also the absence of such a 
finding in other experiments using sentence contexts (e.g., 
Forster, 1981; Schuberth & Eimas, 1977; Stanovich & 
West, 1981, 1983; West & Stanovich, 1982), it is consid- 
ered to be an unreliable effect. 
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sisting of  the words It was the also produces 
an overestimate. 

The present model is also able to account 
for Fischler and Bloom's (1979, 1980) finding 
of  equivalent decision latencies for a neutral 
context consisting of  a row of Xs and that 
consisting of sentence fragments, which, when 
combined with the target, were always se- 
mantically incongruous. In Fischler and 
Bloom's experiments, these neutral trials were 
blocked and were presented to a group of 
subjectsdifferent from the group of subjects 
presented with the congruous and incon- 
gruous sentence context conditions. Because 
sentential meaningfulness necessarily cannot 
be used to discriminate between word and 
nonword targets following either type of  neu- 
tral contexts presented, there would have 
been no basis for adopting a two-stage decision 
process. Hence, these two types of neutral 
context conditions produced equivalent base- 
line decision latencies. 

Thus, the proposed two-stage decision 
model can handle most of  the findings ob- 
tained in Experiments 1 and 2 of  this article 
and in other experiments reported previously. 
However, one finding that at first glance 
appears to be inconsistent with this account 
is that of  Forster's (198 l) where no facilitation 
was obtained for word or nonword decisions. 
Because a mixed presentation was used in 
Forster's experiment, it might have been ex- 
pected that targets following the neutral con- 
text should have been responded to on the 
basis of  two-stage processing. In Forster's 
experiment, the neutral context consisted of  
a random list of words (e.g., As its awful her 
fun doing were has under), and a rapid serial 
visual presentation (RSVP) Was used to display 
these words. It should be pointed out that 
because Sanocki and Oden (1984) also used 
a random list of words as a neutral context 
and did obtain a significant nonword facili- 
tation effect, the absence of  the effect in 
Forster's experiment cannot be accounted for 
solely in terms of the type of  neutral context. 

One way to resolve the discrepancy between 
the present explanation for nonword facili- 
tation and Forster's finding is to assume that 
subjects in Forster's experiment did not 
use sentential meaningfulness as a basis for 
making word-nonword discriminations and 
therefore did not (need to) adopt a two-stage 

decision process, as we would otherwise ex- 
pect. There are some reasons for proposing 
this possibility. First, as Forster himself has 
pointed out, a random list of  words cannot 
be integrated semantically or syntactically 
with a target word: at the same time, unlike 
a row of Xs, a random list of words may be 
difficult to distinguish from a sentence con- 
text. 4 Second, this difficulty may have been 
compounded by the use of  RSVP to display 
the words of  context. That is, it would have 
been difficult to discern whether the sentence 
as a whole did not make sense because the 
target was incongruous with the context, or 
because the context itself could not be com- 
prehended. Consequently, subjects may have 
been discouraged from using sentential 
meaningfulness as a basis for making lexical 
decisions, because such a strategy would result 
in a wrong nonword decision for word targets 
following a random list of words, as well as 
those following an incongruous sentence con- 
text. This means that there would not have 
been any incentive to adopt a two-stage de- 
cision process. Thus it follows that there were 
no facilitation effects for word or nonword 
decisions. 

In contrast, in Sanocki and Oden's (1984) 
experiment, RSVP was not used, but rather, 
the words of context were presented at once 
and the duration of  the context display was 
under the subjects' control. Consequently, 
subjects would have been able to decide 
whether or not the context itself made sense-- 
in fact, subjects were required to make a 
"sensibleness judgment" on each context- -  
and therefore able to exploit sentential mean- 
ingfulness to make word-nonword discrimi- 
nations. 

What is being argued here is that Forster's 
(1981) finding can be accommodated within 

4 It could be argued that because the row of Xs used 
as the neutral context in Experiments 1 and 2 was readily 
distinguishable from a sentence context, subjects should 
have been able to switch their decision strategy following 
different types of context. The effect of blocked versus 
mixed presentation of context conditions observed here 
suggests this is precisely what subjects do not do during 
a mixed series of trials. Other findings of the effects of 
blocking/mixing different items (e.g., Kiger & Glass, 
1981) support the contention that once a subject adopts 
a particular decision strategy, it is difficult to modify it 
within a given block of trials. 
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the present  account  if it is assumed that 
subjects modify their decision strategy de- 
pending on how useful sentential  meaning-  
fulness is in  making  w o r d - n o n w o r d  discrim- 
inat ion.  The final exper iment  tested this 
assumption.  In  this experiment ,  as in Exper- 
imen t  1, a mixed presentat ion was used, with 
the following changes. First, the incongruous  
sentence contexts used in Exper iment  1 were 
replaced by a new type of sentence context. 
These were sentences that  were clearly se- 
mant ical ly  anomalous  even before a target 
word completed the sentence (e.g., The spar- 
row mended  the road in the SOFA). With the 
incongruous  sentence contexts used in Ex- 
per iment  1, it is not  clear whether the sentence 
as a whole may be meaningful  unt i l  a target 
is presented. Therefore subjects could not  
know beforehand whether a decision strategy 
based on sentential  meaningfulness  would be 
costly. On  the other hand, with the anomalous  
sentence contexts it is obvious that no  word 
can make the sentence as a whole meaningful.  
Thus  the in t roduc t ion  of  this type of  sentence 
context  was expected to alert the subjects 
to the fact that  a decision strategy based 
on sentential  meaningfulness  would not  be 
useful. 

A second difference between Experiments  
1 and  3 was the type of  nonword  targets. In 
Exper iment  1, the nonword  targets were not  
physically similar  to any  word that  may have 
been a meaningful  complet ion for the preced- 
ing sentence context. In  Exper iment  3, the 
nonword targets following congruous sentence 
contexts were generated by subst i tut ing a 
letter of  a word that was semantical ly con- 
gruous with the context [e.g., The cows were 
taken to the DAIKY (DAIRY)]. These nonwords  
were assumed to access lexical entries corre- 
sponding to the original word, and thus a 
decision strategy based on sentential  mean-  
ingfulness would lead to an incorrect  word 
decision. These two factors s were designed, 
therefore, to discourage subjects from using 
sentential  meaningfulness  as a basis for mak-  
ing lexical decisions. Consequent ly  it was 
expected that  in  Exper iment  3, as in Forster's 
(1981) experiment ,  there would be no  facili- 
tation of  word or nonword  decisions following 
congruous sentence contexts relative to the 
neutra l  context condit ion.  

Exper iment  3 

Method  

Subjects. Twenty-four additional subjects from the 
same population as used in previous experiments partic- 
ipated in this experiment. 

Stimuli. There were 72 word targets in this experiment 
assigned to the six conditions resulting from the 2 × 3 
combinations of frequency (high and low) and context 
(congruous, anomalous, and neutral). The high-frequency 
targets had 100 or more occurrences per million (average 
183.4 per million) and the low-frequency items, 20 or 
less per million (average 8.6 per million) according to the 
Kucera and Francis (1967) word frequency count. 

The congruous sentence contexts were generated by 
using the same general procedure as in Experiment 1, 
with the constraint that the target word was not highly 
predictable from the context (Cloze probability < 0.8). 
The anomalous sentences were generated by changing 
some words of the congruous sentence with the following 
constraints: (a) that the number of words in each sentence 
matched that of the congruous sentence and (b) that the 
sentence was semantically anomalous but syntactically 
well-formed. The neutral context consisted of the same 
row of Xs used in previous experiments. Examples of 
contexts and targets are displayed in Table 5. 

There were also 72 nonword targets presented under 
the same three context conditions. Additional 72 con- 
gruous sentences were generated by the same procedure 
described earlier. Each nonword target was then generated 
by changing one letter of the final word in the sentence, 
for example, the nonword daiky was generated from the 
word dairy in the sentence, The cows were taken to the 
DAIRY. The anomalous sentence contexts and the neutral 
contexts were also generated by the same procedure used 
for word targets. 

Procedure. The apparatus, timing characteristics and 
the instructions given to the subjects were identical to 
those in Experiment 1. 

Resul ts  and Discussion 

The analysis of Exper iment  3 was essen- 
tially the same as that  in Exper iment  1. The 
mean  latency for correct responses and  error 
rates for word decisions are displayed in 
Table 6. 

For word decisions, the latency data showed 
that  the ma in  effect of  frequency was signifi- 
cant, Fl(1,  23) = 65.203, MS¢ -- 4,884.147 

5 Any absence of nonword facilitation in Experiment 
3 arguably may be attributed to either one of these 
factors, namely, the presence of anomalous sentence 
contexts, or the inclusion of nonword targets that are 
orthographically similar to an existing word. In a pilot 
test manipulating only one of these factors, the results 
were equivocal, suggesting that both factors were necessary 
to discourage subjects from using sentential meaningful- 
ness as a basis for making lexical decision. 
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Table 5 
Examples of Targets and Contexts Used and the Number of Trials Per Conditio~z in Experiment 3 

Condition Context Target Number of trials 

High-frequency word 
Congruous The army was ready to invade 12 
Anomalous The thunder was allowed to talk 12 
Neutral xxx xxxxx xx xxxxx move 12 

xxxxx xxxx 
Low-frequency word 

Congruous The cigar burnt a hole in the sofa 12 
Anomalous The shirt was fried in gravy 12 
Neutral xxx xxxxx xx xxxxx silk 12 

xxxxx xxxx 
Nonword 

Congruous The cows were taken to the daiky 24 
Anomalous The wild hook chewed on the geat 24 
Neutral xxx xxxxx xx xxxxx queel 24 

xxxxx xxxx 

and  F2(1, 70) = 31.712, MSe = 9,666.192. 
Overall ,  the h igh-frequency words  were re- 
sponded  to 94.3 m s  faster than  low-frequency 
words.  As can be seen f rom the table,  the 
faci l i tat ion effect was negligible and  nonsig- 
nificant,  FI(1,  23) < 1.0 and  F2(1, 70) < 1.0. 
The  42-ms  inhib i t ion  effect, on the  o ther  
hand,  was significant,  Ft (1 ,  2 3 ) =  10.519, 
MSe = 4,065.975 and /72(1, 70) = 5.555, 
MS, = 7,430.23. None  o f  the  in terac t ions  
involving these contrasts  were significant. [ F  < 
1.0 in all cases except  for the inh ib i t ion  by  
f requency in terac t ion  on subjects  analysis:  
F l ( l ,  23) = 1.855, MSe = 4,396.226.] 

The  error  rate da ta  also showed a significant 
ma in  effect o f  frequency, F~(I ,  23) = 30.25, 
MS, = 0.444 and/72(1,  70) = 10.591, MS, = 
0.846. The  faci l i ta t ion effect d id  not  reach 
significance, F l (1 ,  23) = 2.853, MSe = 0.716 
and F2(I,  70) = 3.708, MS, = 0.316. Con t ra ry  
to  the pa t t e rn  o f  the la tency data ,  fewer errors  
were made  in the anomalous  sentence context  
condi t ion  than  in the  neut ra l  context  condi-  
t ion,  however, this  t r end  was no t  reliable,  
F t ( l ,  23) = 1.117, MS~ = 0.933 and  F2(1, 
70) = 1.583, MSc = 0.355. The  faci l i ta t ion 
by  f requency in te rac t ion  approached ,  bu t  d id  
no t  reach,  significance, F l (1 ,  2 3 ) =  3.833, 
MSc = 0.391 and  F2(I ,  70) = 3.708, MS, = 
0.316. The  inhibi t ion by  frequency interact ion 
was also nonsignif icant ,  F l ( l ,  23) < 1.0 and  
F2(1, 70) < 1.0. 

The  nonword  decis ion da ta  are  also dis- 
p layed in Table 6. For  the  nonword  data ,  two 

contras ts  were tested: faci l i ta t ion ( compar ing  
decis ions in the  congruous  sentence context  
condi t ion  with  the  neut ra l  context  condi t ion)  
and  inh ib i t ion  ( compar ing  the decisions in 
the anoma lous  sentence context  condi t ion  
with  the neu t ra l  context  condit ion) .  For  the  
la tency data ,  ne i ther  contras ts  reached signif- 
icance: facil i tat ion,  F l (1 ,  23) = 1.016, MS, = 
6,308.808 and F2(1, 71) < 1.0; inhibi t ion,  
F I ( I ,  23) < 1.0 and  F2(1, 71) < 1.0. These 
contras ts  were also nonsignif icant  for the 
e r ror  da t a  as well ( F  < 1.0 in all cases). 

The  results o f  Expe r imen t  3 thus  ind ica ted  

Table 6 
Mean Latencies (in Milliseconds) and Percentage 
Error Rates (% E) for Word and Nonword 
Decisions in Experiment 3 

Frequency 

Differ- 
Condition High % E Low % E ence % E 

Word 
congruous 652 1.0 
anomalous 684 0.4 
neutral 661 1.4 

Nonword 
congruous 854 4.7 
anomalous 856 5.0 
neutral 844 5.2 

741 3.8 89 2.8 
800 5.9 116 5.5 
739 8.3 78 6.9 

Note. Facilitation and inhibition effects for word contrasts 
were 1.8 (% E = 2.5) and 42 (% E = -1.7), respectively. 
Facilitation and inhibition effects for nonword contrast 
were -I0 (% E = 0.5) and 12 (% E = -0.2), respectively. 
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that word decisions following congruous con- 
texts were not facilitated relative to the neutral 
context condition, although significant inhi- 
bition was obtained for word decisions fol- 
lowing anomalous sentence contexts. On the 
other hand, context conditions had no effect 
on nonword decisions. The absence of  facili- 
tation for both word and nonword targets 
suggests that sentential meaningfulness was 
notused  to assist the word-nonword discrim- 
ination process and therefore supports the 
prediction made at the outset of  the experi- 
ment. That is, under conditions where sen- 
tential meaningfulness cannot be used effec- 
tively for the majority of  trials, subjects aban- 
don a decision strategy based on this factor. 

There are also two additional findings that 
further lend support for this view. First, unlike 
the two previous experiments, no inhibition 
effect was obtained for the error rate measure 
for word targets. It may be noted that Forster 
(1981, Experiment 3) also obtained an inhi- 
bition effect only with the decision latency 
measure and not with the error rate measure. 
This finding indicates that subjects were not 
biased towards responding nonword when the 
sentence as a whole was meaningless. This 
absence of  an inhibition effect on the error 
rate was not offset by a greater inhibition 
effect on the decision latency measure either. 
On the contrary, the size of  the inhibition 
effect is, if  anything, smaller in this experi- 
ment (42 ms) than in the previous experi- 
ments (44.5 ms and 81.5 ms). Second, the 
overall effect of  context on word decisions 
[RTineongruous - RTcon~o~] was smaller in Ex- 
periment 3 than in previous experiments. 
This finding is also consistent with the idea 
that subjects did not use sentential meaning- 
fulness to bias their decisions. 

These findings therefore provide support 
for the interpretation of  Forster's (1981) find- 
ing put forward earlier; namely, no nonword 
facilitation was obtained in his experiment 
because subjects' realization that sentential 
meaningfulness was not a useful factor under 
these conditions in making lexical discrimi- 
nations led them to abandon the two-stage 
decision strategy. 

Although the absence of  facilitation effects 
was expected, the effect of  anomalous sentence 
contexts on word decisions has yet to be 
explained. The nature of  this inhibition effect 

will be discussed further in the following 
section. 

General Discussion 

The aim of  this article has been to inves- 
tigate the locus of  nonword facilitation effects 
that have been obtained in lexical decision 
tasks. The results of  Experiments 1 and 2 
indicated that nonword facilitation is elimi- 
nated when the neutral context condition is 
presented in a separate block of  trials. This 
finding was interpreted in terms of  whether 
or not targets following a neutral context are 
affected by a two-stage decision strategy that 
involves sentential meaningfulness as one of  
the decision criteria. 

The results of  Experiment 3 indicated that 
when sentential meaningfulness cannot be 
used to discriminate between word and non- 
word targets in a majority of  trials, no facil- 
itation effect is obtained either for word or 
nonword targets even when a mixed presen- 
tation of  sentence context and neutral context 
conditions is used. In summary, the results 
of the three experiments suggest that nonword 
facilitation arises from an overestimate of  
baseline decision latency which has its origin 
in an optional decision strategy based on 
sentential meaningfulness. 

This interpretation of  the results still leaves 
one question open: What is the source of  the 
inhibition effects obtained in Experiments 1 
and 3? In Experiment 1, if both targets 
following a neutral context and an incon- 
gruous sentence context must await the com- 
pletion of  the second decision stage, why did 
they not produce equal decision latencies? In 
Experiment 3, if a decision strategy based on 
sentential meaningfulness was not used, what 
mechanism could be responsible for the in- 
hibition effect? These results suggest that 
unlike the facilitation effect, the inhibition 
effect has its source outside the decision 
strategy described thus far. 

The explanation that best fits the present 
evidence of  inhibition effects is one that has 
been proposed by Forster (1981). As we have 
also assumed, he viewed lexical access as an 
autonomous subprocess that is driven solely 
by the physical features of  a word and is 
unaffected by previously occurring semantic 
information. His view of  language processing 
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suggests that it is a linear hierarchy of oper- 
ations, involving subprocesses such as lexical 
access, syntactic analysis, and semantic pro- 
cessing. Each subprocess is considered to be 
autonomous and accepts its input only from 
the next lowest level and from no other 
source. The output of  these subprocesses is 
then communicated to a general problem 
solver (GPS), which is responsible for inte- 
grating these pieces of  information as well as 
governing any (conscious) decisions concern- 
ing them. Within this framework, the inhib- 
itory effect of  sentence contexts is thought to 
have its source in the integration process. 
When the meaning of an entry (that has been 
accessed on the basis of  the word's physical 
features) cannot be integrated with the pre- 
ceding context to make the sentence as a 
whole meaningful, a search is initiated to 
find an alternative entry. I f  no entry can 
make the sentence meaningful, then one of  
the previously rejected entries must be rein- 
stated, thus resulting in a slower response in 
the case of  targets following an incongruous/ 
anomalous context relative to a neutral con- 
text. 

This interpretation of  the inhibition effect 
is appealing for a number  of  reasons. First, 
because it places the locus of  the effect of  
sentence context after lexical access, which is 
consistent with the present account of  non- 
word facilitation. Second, it is compatible 
with the earlier finding in Experiments l and 
2 that the effects of  frequency and context 
are additive rather than interactive. Third, 
and most important,  this interpretation can  
account for the effect in Experiment 3 of  
anomalous sentence contexts when sentential 
meaningfulness is not used to bias lexical 
decisions. That  is, because subjects in that 
experiment were not biased towards respond- 
ing nonword when the sentence as a whole 
did not make sense, there was no inhibition 
effect on the error rate data. At the same 
time, an inhibition effect on the latency data 
was obtained because of  the failure of  the 
word target to be integrated with the anom- 
alous context to make a meaningful sentence. 

There is, however, one potential problem 
with this account. It has been assumed that 
because the nonword targets used in the 
present set of  experiments were similar to 
existing words, they also activated lexical 

entries. If, as we have suggested, target words 
are responded to more slowly following an 
anomalous sentence context, why wasn't there 
an inhibition effect for nonword decisions as 
well? An answer to this question may be 
found by considering how a nonword decision 
is made. For such a decision to occur, it must 
be established that there are no existing lexical 
entries that match the presented target. That  
is, unlike a word decision, which is made 
when a match is found between an entry and 
a target, a nonword decision must necessarily 
involve an exhaustive check (and subsequent 
rejection) of  all entries that are sufficiently 
similar to the target. In the case of  a word 
decision, the inhibition effect following an 
anomalous sentence context was proposed 
earlier to be the result of  a premature rejection 
of  an entry or entries, which led to an 
exhaustive check of  all other activated entries 
before the original entry was reinstated. For 
nonword decisions, however, no reinstatement 
of  an entry is warranted, so in this case then 
there should be minimal effect of  anomalous 
sentence contexts because an exhaustive check 
of  activated entries is involved regardless. 

We conclude this article by discussing some 
of  the implications of  the present view. First, 
it suggests that in experiments using a lexical 
decision task, there are two sources of  sen- 
tence context effects: a two-stage decision 
strategy based on sentential meaningfulness 
that affects both word and nonword targets 
and a post-access integration process leading 
to inhibition effects specific to word targets. 
I f  we assume that the former is an artifact of  
the peculiar type of  decision required in the 
lexical decision task, then it would seem to 
follow that in the majority of  previous exper- 
iments using this task, the effect of  sentence 
context, in particular, the facilitation effect, 
has been overestimated. What  we have shown 
is that while a blocked presentation of  sen- 
tence and neutral context conditions reduces 
the likelihood that decisions for targets fol- 
lowing a neutral context will be disadvantaged 
by this decision strategy, it does not preclude 
its occurrence for targets following sentence 
contexts. 6 

Recently Jonides and Mack (1984) warned against 
the use of blocked presentation and instead recommended 
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Second, there is some indication that the 
proposed two-stage decision strategy may also 
be involved in experiments involving single- 
word contexts. For example, de Groot  (1983, 
1984) has recently put forward the view that 
the effects of  single-word contexts are largely 
attributable to a "post-access coherence 
check," which involves a search of the se- 
mantic relation between the target and the 
context word. If there is a compatible relation, 
the subject will tend to respond word; if  not, 
there will be a bias towards responding non- 
word. This post-access coherence check would 
seem to be very similar to the decision strategy 
based on sentential meaningfulness described 
in this article. It would be interesting to see 
whether, in the absence of this decision strat- 
egy, the effect of a single-word context is also 
inhibitory, as we have shown here with sen- 
tence contexts. 

Finally, a comment  is in order regarding 
the role of  post-access inhibition in reading. 
It has been claimed by West and Stanovich 
(1982) that post-access inhibition is also an 
experimental artifact of the lexical decision 
task, which requires an "ecologically unprec- 
edented situation of making a yes~no response 
to linguistic material" (p. 396). We would 
argue, however, against this view. We suggest 
that post-access inhibition itself may serve a 
useful function, as Fischler and Bloom (1980) 
have suggested, "as a signal that perception 

the mixed presentation. However, it should be pointed 
out that they did not present any a priori reason for 
favoring the latter, apart from that based on a finding by 
Jonides (1980, Experiment 2). Jonides reported that a 
separate presentation of a neutral condition yielded re- 
action times that were slower than the corresponding 
reaction times for a mixed presentation condition. He 
therefore concluded that subjects in the separate presen- 
tation condition were performing suboptimally. However, 
it should be noted that different groups of subjects were 
involved in the two presentation conditions. That is, this 
finding may have been due to individual differences in 
absolute reaction times, rather than an effect of presen- 
tation condition per se, as has been implicitly assumed. 

In contrast, we favor a blocked presentation, because 
it provides a better estimate of the baseline decision 
latency for targets following a neutral context that is 
unaffected by a decision strategy based on sentential 
meaningfulness. It may also be added that because it 
precludes this decision strategy (for targets following a 
neutral context), this mode of presentation yields a faster 
estimate of the baseline. 

or comprehension has failed and that some 
reanalysis is called for" (p. 224). 

At least two situations come to mind in 
which such a signal may be useful. The first 
of these is when a sentence contains a lexically 
ambiguous word (e.g., organ, box). Recent 
experimental evidence suggests that sentence 
contexts do not guide lexical access to the 
semantically appropriate meaning of a ho- 
mograph, but that multiple meanings are 
activated momentarily even in the presence 
of a given context (e.g., Onifer & Swinney, 
1981; Seidenberg, Tanenhaus, Leiman, & 
Bienkowski, 1982; Tanenhaus, Leiman, & 
Seidenberg, 1979). What the sentence contexts 
do in this situation is instead to inhibit the 
semantically inappropriate meaning(s) after 
they have been accessed. A second situation 
in which post-access inhibition may be useful 
is in reading a word that is physically similar 
to another word. For example, Forster (1978) 
reported his experience of reading the sen- 
tence, "Sherlock Holmes was capable of  al- 
most superhuman excretions." Noting the 
gross implausibility of  the sentence, he reex- 
amined the sentence to discover that it ac- 
tually contained the word exertions. In this 
case, the failure of the sentence to make 
sense alerted the reader to the occurrence of  
an error in the perception of a word. The 
fact that these two situations can occur often 
in normal reading leads one to suggest that 
post-access inhibition is not simply an artifact, 
but may play an important role in the process 
of  word recognition that warrants further 
investigation. 
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