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Moment-By-Moment Reading of Proverbs in Literal and Nonliteral Contexts Albert N. Katz and Todd R. Ferretti Department of Psychology The University of Western Ontario



To date there has been very little research that has examined on-line reading of proverbs. This is surprising given that proverbs offer a unique opportunity to examine how different sources of information combine to constrain the resolution of statements that are ambiguous between a literal and nonliteral interpretation. The purpose of this research was to examine whether context plays an immediate role in constraining the meaning of a proverbial statement, or whether contextual effects come into play at a later stage of processing. Two self-paced moving window studies demonstrated that (a) context influenced resolution of the ambiguous meanings during the act of reading the proverb for both familiar and unfamiliar proverbs; (b) familiar proverbs are read more rapidly than unfamiliar proverbs, an effect that begins to emerge as early as the second word of the trope; and (c) whereas the reading times indicate that ambiguity in comprehension is resolved by the end of the sentence for familiar proverbs, for unfamiliar proverbs effects are still observed into the reading of the next sentence. The results are discussed in relation to existent models of nonliteral language processing, with constraint-based approaches to language processing suggested as a positive alternative.



It has long been recognized that much of the meaning conveyed when one speaks cannot be captured by the literal sense of the words that make up the utterance. Thus, when one utters a metaphor (e.g., “My car is a lemon”), or an idiom (“The old man kicked the bucket”), or an ironic sarcastic statement (“You sure have turned out to be my best friend”), what is being expressed is often at variance with what is being both intended by the speaker and correctly understood by the recipient. An enduring problem in philosophy, linguistics, and psychology has been to describe the processes that allow one Requests for reprints should be sent to Albert N. Katz, Department of Psychology, The University of Western Ontario, London, Ontario, Canada N6A 5C2. E-mail: [email protected]
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to go from the expressed, literal sense of the words being uttered to the intended and comprehended nonliteral meaning being conveyed (see Gibbs, 1994, for a review). Consider again the examples presented. Presented out of context, the meaning of any of the previous statements is underdetermined, although clearly not anomalous. On face, one can easily discern various plausible senses of such utterances. First, there is the literal sense, which might occur if someone was describing a car decorated for a parade or a person who uses a bucket as a football or a friend who, indeed, has been friendly and supportive. Second, there is the most familiar usage, canonical or conventional meaning associated with each utterance; Rachel Giora (see, e.g., Giora, 1999) refers to this as the salient meaning. One should note that, in principle, literality and conventionality are orthogonal to one another. In some cases, the conventional meaning might actually be the nonliteral sense, as occurs with utterances that are treated as somewhat fixed expressions. For example, the instances provided previously tend to have a salient nonliteral interpretation: The metaphor is generally understood as referring to a car that is defective and the idiom as referring to an old man that has died. In some other cases the conventional meaning is the literal sense, and such utterances are presumably understood compositionally by knowledge of both the literal sense of each word and the syntactic relations expressed. Finally, there are utterances that are being used both nonliterally and unconventionally: Such items are those in which the expressed meaning differs from the intended meaning in novel and unfamiliar ways. From Giora’s perspective, the salient meaning associated with these items is the literal expressed sense and not the intended nonliteral sense. Naturally utterances, unless used as examples by linguists or psycholinguists, are not encountered out of context, and one can reasonably expect that context, be it situational or discourse, would help the addressee understand which of these various meanings was intended. Both common sense and a wealth of linguistic and psycholinguistic research has shown that the context in which an utterance is embedded disambiguates which of the various interpretations is intended (see, for a review, Gibbs, 1994). For instance, there is a body of research that has shown that a target utterance encountered in a context that is contextually inappropriate is taken as a rejection of the truth-value of the statement and produces a sense of irony, whereas the exact same utterance in a contextually supportive or appropriate context is treated as an endorsement and, consequently, as a metaphor (see Attardo, 2000; Katz, 1996, for a review of relevant studies). Although few quibble with the idea that context drives the processes involved in recovering the intention of the speaker, there is an important theoretical controversy about where and when context effects arise. In essence, the controversy can be reduced to two separate views of the role of context, although there are variants of each view. These two general positions are represented both in linguistic and psycholinguistic theories. At one end of the theoretical spectrum are models that claim that there are initial obligatory analyses performed on an utterance, regard-
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less of context. That is, some processing occurs that is context-independent. The output of these initial obligatory processes could be modified by context, but this would occur only after the initial processing had been initiated or, in some cases, completed (see, as exemplars of this general position, Colston, 1997; Giora, 1999; Schwoebel, Dews, Winner, & Srinivas, 2000; Searle, 1979). In one version of the model, the obligatory initial processing is of the literal sense of the utterance (e.g., Searle, 1979), and in another variant the obligatory initial processing is of the salient conventional meaning (e.g., Giora, 1999). In both of these versions, the extraction of nonliteral (or nonsalient) meaning is optional. One position holds that nonliteral meaning is extracted only if the initial and obligatory meaning that was extracted is not compatible with the context (Searle, 1979), whereas the other position holds that subordinate meaning can be aroused via context, but that any such arousal is not done at a cost of the arousal of the salient meaning (see Giora, 1999; Peleg, Giora, & Fein, 2001/this issue, for an elaboration of the position). At the other end of the spectrum are models that posit that context can bias processing so that only context-appropriate interpretations are drawn, a phenomenon that is true both for literal and nonliteral language. That is, if one has a sufficiently rich, elaborated, and constrained context, the only interpretation that one will derive from the utterance is that appropriate to the context. Thus, in principle, one initially processes only the context-appropriate sense of the utterance, and, given the context, that might entail that one does not process the literal or the salient sense of that utterance (see, for examples of this position, Gibbs, 1986; Sperber & Wilson, 1995), but that, for instance, the nonliteral (e.g., metaphoric, idiomatic, ironic, etc.) meaning of an utterance would be directly accessed on reading or otherwise encountering the utterance. Recent constraint-satisfaction computational models of language processing (e.g., McRae, Spivey-Knowlton, & Tanenhaus, 1998) are also consistent with this position, although, to our knowledge, they have not yet been directly applied to the issues of figurative language. Experimental attempts to disentangle the obligatory initial processing of literal or salient meaning (depending on the theory) from direct access of only intended meaning have employed as the measure of importance some index of processing speed. If the obligatory processing position is correct, then the prediction is that the time taken to read a literal or a conventional utterance (depending on the theory) should take less time than the time taken to read nonliteral or unconventional utterances. The direct access position holds that processing time should not differ in these conditions if the contexts are sufficiently elaborated. Based on reading time data, the received wisdom in the literature is that the direct access model appears to be correct (see Katz, 1996, for review). However, in recent years evidence consistent with initial obligatory processing has begun to appear, with some evidence supporting both the literal-first (e.g., Blasko & Connine, 1993; Dews & Winner, 1995) and the conventional-first version of the model (e.g., Giora, 1999; Turner & Katz, 1997).
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The aim of the studies reported here is to revisit the issue of whether context plays an immediate role in constraining the meaning of a target statement or whether contextual effects come into play at a later stage of processing, after some initial context-independent processing has occurred. In our studies we employ a more sensitive measure of meaning access than has typically been used in the past and incorporate a methodological paradigm that controls for potential confounds. With respect to the measurement issue, a major problem in past studies has been the dependent variable, reading time, used to contrast initial obligatory and direct access models. Reading time measures are reasonable because, on face, the obligatory-first and direct access models make different predictions about the speed with which one can comprehend a sentence. The problem arises because virtually all of the studies of relevance here have employed reading time to the complete target sentence, a measure insensitive to differences in processing that occurs as one is reading the target sentence itself.1 That is, small reading time differences in favor of the literal or conventional sense of a target (as predicted by obligatory-first models) might be obliterated by the variance created by reading complete sentences, thus producing the null difference effects that favor the direct access explanation. Even if one were to find a reading time difference, measuring latency to respond to the complete sentence does not permit one to track the time course of the effect, for instance, when the effect emerges or how long it lasts. This could be problematic for data taken as supporting an initial obligatory processing account if the effect only emerges “downstream” after the last word of the target sentence is processed, because then it could be argued that the effect is the result of a later inferential process that does not tell us anything about whether the initial meaning accessed was literal or conventional. One aim of our studies is to employ a more fine-grained measure by using a word-by-word, self-paced moving windows technique that is sensitive to effects that occur both within the target sentence itself and to effects that emerge slightly downstream (see Turner & Katz, 1997; see also Dascal, 1989, for a reasoned argument about why it is necessary to more closely track the time course of comprehension). There is a second methodological concern that should be addressed. Attempts to disentangle the effects of context on the reading of literal and nonliteral target sentences have tended to employ two basic experimental paradigms. In one experimental method, a target utterance is placed in a context that invites either a literal reading or a nonliteral reading (e.g., Gibbs, 1980). The advantage here is that one 1We emphasize studies that are based on normal reading. There are several studies that employ priming or lexical decision tasks to ascertain the content of the meaning extracted during the processing of a target sentence. However, the methodology of such studies encourage the use of task-specific strategies and are, to our mind, less valuable in understanding what a person does when they more naturally process written text.
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is comparing performance on the exact same target; the confound is that these targets are placed in contexts that might differ in other important ways. Thus, if one finds that participants are faster in reading the target used literally relative to the nonliteral usage (as predicted by obligatory-first models), these differences could be due to differences in the contexts or the ease with which one can integrate the meaning of a given sentence with the preceding context. The second case involves using the same context but changing the target items, such as occurs when one contrasts the reading of two utterances that differ along some theoretical dimension of importance (e.g., nonliteral targets and their literal paraphrases as in Ortony, Schallert, Reynolds, & Antos, 1978; Schwoebel et al., 2000). Naturally, because one is comparing different items, performance differences here can be due to any of a number of ways that the two types of target sentences might differ. In the first study presented, we combine these two methodologies to separately examine the effects of context and of target differences.



EXPERIMENT 1 We argue, as does Giora (1999), that the conventionality of a sentence and its literalness are separable from one another and dependent on familiarity of usage. As such, the independent effects of literalness and conventionality in comprehension can in principle be disentangled by orthogonally varying them in experiments. To this end, we use proverbs as the target sentence of interest. Proverbs are an instance of nonliteral language that has not been examined much within the context of the direct access versus the initial obligatory processing controversy. This neglect is all the more surprising because there are theories of proverb processing that assume an obligatory literal-first position (see Honeck, 1997) and views that are contrary to this (e.g., Gibbs, 1995). Moreover, proverbs are an ideal way in which to address the critical theoretical issues. A proverb is based on convention, and, thus, for familiar proverbs the nonliteral meaning is the salient one, whereas unfamiliar proverbs are, in essence, not proverbs, and hence the salient sense is the meaning associated with the literal sense. Because proverbs vary in familiarity, one can readily disentangle the effects of literality and salience to examine which (if either) version of the obligatory-first model best fits the data. Moreover, proverbs are very often concrete instantiations of a general truth and consequently tend to be valid literal sentences. Thus, for proverbs, unlike some other tropes, one can easily create realistic contexts that invite the literal or the nonliteral interpretation of the proverb. Despite the obvious advantages to using proverbs to examine the theoretical questions of interest, there is a surprising paucity of studies that have done so (but see Temple & Honeck, 1999; Turner & Katz, 1997). Indeed, to our knowledge, the data presented here is the first on-line, moment-by-moment examination of the comprehension of proverbs.
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Experiment 1 is a conceptual extension of earlier work done in our laboratory. Turner and Katz (1997) systematically manipulated proverb familiarity (the target’s salient meaning was the familiar proverbial sense or, for unfamiliar proverbs, the literal sense) and discourse context (biasing either a proverbial or a literal interpretation of the target). Across three studies, a dependent measure was the time taken to read the complete target. In addition, converging evidence was obtained with off-line memory tasks in several of the studies. The findings were clear. It was found that unfamiliar (nonsalient) proverbs were read more slowly when placed in a context that supported the proverbial (nonliteral) meaning than when placed in a context that supported the literal sense, whereas salient familiar proverbs were read equally rapidly in both contexts. The pattern of memory errors and cued-recall data suggested that literal meaning was being accessed even for familiar proverbs placed in their usual context (i.e., conventional nonliteral). These results were taken as support for initial obligatory processing models. The strongest findings were for the salience model with evidence for the literal-first model limited mainly to the off-line memory data. As noted previously, a more fine-grained analysis of reading time is necessary to demonstrate whether the proverb effects emerged while the people were reading the target sentences (or only downstream, after the complete proverb had been read). Moreover, a more sensitive measure is also required to examine whether the evidence for the access of literal meaning found for familiar items could be found on-line, perhaps early in processing the target but not evident later in time (as indeed Cacciari & Tabossi, 1988, found with idioms). To this end, in Experiment 1, stimuli slightly modified from those employed by Turner and Katz (1997) were presented in a self-paced, moving window reading task. Latency is the measure of importance with increases in reading time reflecting difficulty in comprehension. The measures of most importance were (a) the reading times of the word preceding the target, to ascertain the base level of reading speed before the target; (b) various indexes of reading time for the target itself, especially for the last few words in the target; and (c) measures of latency for reading speed after the target to see if difficulties in comprehension are resolved on reading the final word of the target. The targets were either familiar or unfamiliar proverbs placed in discourse contexts that invited either the literal or nonliteral meaning of the proverb. Thus, for familiar proverbs used in a context that invites a nonliteral interpretation, the salient meaning is being supported, whereas the same item placed in a literal-biasing context has the nonsalient (albeit literal meaning) supported. Conversely, for unfamiliar proverbs the nonliteral-biasing context supports the nonsalient (proverbial) meaning, whereas the literal-biasing context supports the salient (literal) meaning. Thus, the design permits for a disentanglement of the literal-first and the conventional-first models of comprehension. Both theories argue that the effects should emerge early, presumably while reading the target, but differ on which version should be easiest to read: The literal-first model
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would predict faster reading times within the target for targets used literally, regardless of context, whereas the salient-first model would make an analogous argument, substituting faster reading times for the conventional (rather than the literal) meaning. Direct access models would argue that, with comparable contexts, reading time to the target statements should be the same. That is, a similar pattern of reading should be found for all the conditions studied here. There was one further aspect of this study. As noted before, the design discussed previously compares the same targets under different contextual conditions. For on-line reading research, this is the best methodology to employ because any differences could then be traced to the context per se. However, as noted earlier, this approach does lead to the possible criticism that differences when they emerge (or fail to emerge) are confounded by differences in unrelated context conditions, such as the possibility that it is easier to integrate the meaning of some target types than others (as would occur, for instance, if it is just easier to create realistic passages for targets used in their conventional sense compared to an unconventional sense). To examine this possibility, literal paraphrases of each proverb were used, thus creating a parallel form of each item. Thus, for instance, we could examine the reading times both for the same target in different contexts and a proverb and its literal paraphrase in the same context. The latter comparison should give us an index of whether, given a specific context, the meaning of a target is activated and integrated differently when used in its proverbial form relative to a literal counterpart.



Method



Participants. Fifty-one native English-speaking psychology undergraduates from the University of Western Ontario received course credit for their participation. Due to the nature of the task in which outlier reading times are eliminated from the analyses, in the data reported in this article, reading times were based on different numbers of participants, ranging from 47 to 50 in different analyses.



Materials. The items used in this experiment are a subset of those used in Turner and Katz (1997) and are described more fully in that article. The items consisted of 12 familiar and 12 unfamiliar proverbs and their corresponding literal and nonliteral contexts (see Appendix for a full list of the familiar and unfamiliar proverbs and their corresponding paraphrases). Thus, there were 48 critical passages that were either biased toward the literal or nonliteral meaning of each proverb. Examples of the experimental stimuli are presented in the following. The first instance is an example of a familiar proverb preceded by a nonliteral-biasing context, whereas the second is an example of the same proverb preceded by a literal-biasing
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context. The target sentence is underlined here for exposition; naturally such underlining was not present in the experiment. The sentence in parentheses is the paraphrase that some people would receive instead of the proverb. “What you need now is an investment to shelter your profit,” said Ann. “But it’s been a volatile market since the crash,” replied George. “Look, I lost a lot of money last year.” “Don’t worry, you will be alright,” she assured him. “Lightning never strikes the same place twice.” (“There won’t be another market crash for a while”) “How can you be certain,” he asked. “It’s true, the market goes in cycles; it won’t crash again for years.” “Who told you that,” he asked. “I don’t know, I read it somewhere,” she replied. (1) “Let’s take shelter from the rain under this broken tree,” said Ann. “But it’s dangerous to hide under a tree during a storm,” replied George. “Look, the tree has been hit once already.” “Don’t worry, we’ll be alright,” she assured him. “Lightning never strikes the same place twice.” (“The same tree won’t get struck more than once”) “How can you be certain?,” he asked. “It’s true, once the energy dissipates, it takes a while to rebuild.” “Who told you that?,” he asked. “I don’t know, I read it somewhere,” she replied. (2) In these examples, the proverb is familiar and thus the salient use is the nonliteral sense (as in Example 1), and the nonsalient use is the literal sense (Example 2). The paraphrases are literal uses that convey the context-appropriate sense—that is, the meaning of the proverb in Example 1 and the literal meaning in Example 2. Because it is important that the contexts be similar in all conditions, the target items were rated in context on a number of dimensions by Turner (1989). The dimensions and the corresponding ratings are listed in Table 1. As can be seen, except for the manipulated variable of proverb familiarity, the contexts were perceived as very comparable to one another on a range of dimensions, including ease of comprehension and plausibility, especially when one compares the ratings given the familiar proverbs in literal and nonliteral contexts and the ratings given the unfamiliar proverbs in literal and nonliteral contexts. Thus, on face, the contexts appear to be equally supportive of the literal and nonliteral (proverbial) uses of targets and, if direct access models of comprehension are correct, equally likely to directly engage the context-appropriate meaning.



Experimental lists and procedure. The 24 proverbs and their two contexts were divided into four lists. Each list contained 6 familiar and 6 unfamiliar proverbs. Moreover, half of the familiar and unfamiliar proverbs were preceded by literal-biasing contexts, and the other half of the proverbs were preceded by nonliteral-biasing contexts. The literal paraphrases of the other 6 familiar and other
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TABLE 1 Mean Ratings and Standard Deviations for Quality Dimensions Familiar Literal Target Type Dimension Familiarity Proverb Paraphrase Ease of comprehension Proverb Paraphrase Appropriateness Proverb Paraphrase Plausibility Proverb Paraphrase Similarity Proverb Paraphrase Preference Proverb Paraphrase Humor Proverb Paraphrase Creativity Proverb Paraphrase



M



SD



Unfamiliar



Figurative Target Type M



SD



Literal Target Type M



SD



Figurative Target Type M



SD



2.3 2.3



.97 .97



2.2 2.2



.84 .84



3.9 3.9



.97 .97



4.0 4.0



1.1 1.1



2.0 1.7



.83 .79



2.1 1.8



.90 .76



2.8 2.1



.93 .95



3.1 1.9



1.1 .81



3.1 2.3



1.1 .96



2.6 2.4



.61 .93



3.2 2.4



.93 .85



3.3 2.3



.98 .83



2.8 2.5



.77 1.2



2.5 2.5



.78 1.1



2.5 2.7



1.0 1.2



3.7 2.4



1.3 .92



4.2 5.3



1.2 1.1



4.7 5.6



1.3 1.1



5.6 5.6



1.0 1.1



4.7 5.6



1.3 .98



4.2 5.3



1.2 1.1



4.7 5.6



1.3 1.1



5.6 5.6



1.0 1.1



4.7 5.6



1.3 .98



4.2 5.3



1.2 1.1



4.7 5.6



1.3 1.1



5.6 5.6



1.0 1.1



4.7 5.6



1.3 .98



3.3 5.1



1.1 .89



3.2 4.8



1.1 .84



4.2 4.6



.76 1.0



2.6 4.8



1.1 .83



Note. The ratings are based on a 1 to 7 scale. Lower numbers indicate a higher score (e.g., very familiar), and high numbers indicate a low score (e.g., very unfamiliar).



6 unfamiliar proverbs were also presented in each list. Across the lists, each proverb (and its corresponding paraphrase) appeared with both types of contexts, and within each list no proverb or context appeared more than once. Thus, a proverb and its paraphrase were never in the same list. In addition, 74 paragraphs were created that served as filler trials. These trials were similar to the experimental trials in length and narrative form. However, none of these paragraphs included a proverb or any other form of nonliteral language. The large number of filler trials was used to keep the ratio between nonliteral statements and number of paragraphs low. This was done to ensure that participants would not develop special reading strategies due to expectation of finding a proverbial statement on a large proportion of trials, a
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control missing from many of the prior reading studies directed at examining the effect of context on accessing literal and nonliteral language. Finally, 10 practice paragraphs were created to give participants a chance to get used to the moving window format. These trials resembled the filler trials and also did not include any proverbial statements. The paragraphs were displayed, one at a time, on a 17-inch Apple monitor controlled by a Macintosh G3. They were presented using PsyScope (Cohen, MacWhinney, Flatt, & Provost, 1993) in a one-word-at-a-time moving window format. Thus, paragraphs were initially presented on the screen with each nonspace character replaced by a dash. Participants pressed a button to reveal the first word of the paragraph. Each subsequent button press revealed the next word and replaced the previous word with dashes. Participants read each paragraph in this manner and then answered a yes/no comprehension question. These questions were simple queries about a fact in the passage and were presented to ensure that our participants were actually reading the passage. Testing sessions began with 10 practice items. Participants then read the remaining 98 experimental trials, taking a break after 40 trials. Participants were instructed to read at a pace that resembled how they typically read a magazine or newspaper. Each session lasted approximately 40 min. Reading latencies for each word were recorded by the computer and were measured as the time interval between successive button presses.



Experimental design. Analyses of variance were conducted for seven regions using reading latency for each word as the dependent variable. Because it is important to ensure that reading times do not differ before one examines the reading times for the critical target items, the reading time of the last word in the context that preceded the target was assessed. Visual inspection indicated that most of the differences in reading times for the target items occurred at the end of the proverbs, as has been found in some other forms of nonliteral language (see Pexman, Ferretti, & Katz, 2000). There was also a suggestion that some differences might be present at the beginning of each proverb as well; there were few differences in the time taken to read the mid-portions of the proverbs across contexts. Accordingly, the reading time within the target was assessed for the first two words and the last two words of each proverb, and, because proverbs have a different number of words, an estimate of processing speed of the middle of each proverb was calculated by the mean reading time for all the remaining words. To examine whether there are some “spill-over” effects after the sentence was read, indicating a continued difficulty in comprehension, the reading time to the first word of the sentence that followed the target sentence was also assessed. For each of these regions, analysis involved three factors, each with two levels: context (figurative biasing/literal biasing), familiarity (familiar/unfamiliar prov-



PROVERB COMPREHENSION



203



erbs), and target type (whether proverb or paraphrase). In the on-line reading literature, it is standard to examine the reading times for the exact same words under different conditions (in our case, contexts). Accordingly, the main comparison is for the targets when placed in a context that invites either the literal or proverbial sense of the target. Comparison of proverbs with the corresponding paraphrase is a secondary analysis aimed primarily as a manipulation check to examine whether the contexts per se had made it more difficult to integrate the meaning of the target for the proverbial meaning than for the literal meaning (although recall that, in the paraphrase case, the sentences are all literal translations of either the literal sense or proverbial sense of the target).



Results and Discussion The main analyses were a series of 2 (target type: proverb vs. paraphrase) × 2 (context: literal biasing vs. proverb biasing) × 2 (proverb is familiar or unfamiliar) analyses of variance. One such analysis was conducted for each of the seven regions discussed previously, followed by planned comparisons to examine the difference between familiar proverbs in the two contexts and paraphrases in the two contexts. Analyses were performed using participants (F1) and items (F2) as random variables. Context and target type were within participants and item factors, and familiarity was within participants and between items. It should be noted that although the number of proverbs employed here were comparable to or larger than that often seen in proverb research, they were nonetheless relatively few in number. Consequently, the power of the item analyses is relatively weak. Thus, in drawing conclusions, we place more weight on the subject analysis, although in many cases both F1 and F2 effects were significant. Note also that one unfamiliar item was removed from the analyses because the proverb was not presented in its correct form. As is standard in this procedure, any reading latency that was greater than three standard deviations from the mean was removed from the analysis. Finally, items in which the participants incorrectly answered the comprehension question were removed from the analysis.



Manipulation check. Recall that the paraphrases employed here were literal versions of the proverbs. We were interested in checking whether the contexts used to introduce the proverbs were comparable. Accordingly, we examined the reading times of the paraphrases to see if the meaning of the proverb (albeit when presented as a literal paraphrase) was as easy to read in the literal-biasing and figurative-biasing contexts. Thus, there were two contrasts (literal vs. figurative contexts for familiar and unfamiliar items) for each of the seven regions examined here. Only two of these contrasts were significantly different from one another. The first and second word of the paraphrases of familiar proverbs were read more rapidly when
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placed in the literal-biasing than when placed in the figurative-biasing contexts (by 18 msec and 13 msec, respectively, each p < .05). Thus, in general support of the rating data presented in Table 1, these data clearly indicate that any differences that we discuss in the following for the proverb data cannot be attributable to overall differences in the ease of integrating the proverbial meanings independent of their proverbial linguistic form. The two exceptions are discussed with respect to the corresponding reading times for the familiar proverbs in the same regions.



Proverb data. Note that the paraphrases involve different sentences placed in different contexts. The theoretically more critical data are the reading times for the exact same target when placed in a context that makes salient either the figurative (proverbial) sense or the literal sense of the sentence. Figure 1 represents the reading times for familiar and unfamiliar proverbs placed in those two contexts for each of the seven regions we examined. Visual examination of these data clearly indicate: 1. Relatively “flat” reading times until the last word in the proverb, the so-called wrap-p effect, which is a standard finding in the reading literature. 2. A separation in reading times between familiar and unfamiliar targets that becomes more noticeable as one proceeds in reading the target, with the words in unfamiliar statements taking increasingly longer to read. 3. An indication that the first few words of familiar proverbs are read more rapidly when placed in a figurative-biasing context compared to the same items in a literal-biasing context. 4. An indication that unfamiliar items take much longer to read at the end of the sentence when placed in a figurative-biasing rather than a literal-biasing context, an effect that spills over to the reading of the first word of the following sentence. To anticipate our conclusions, we take these data as indicating that there is some support for both the salience-first model of processing and for the direct access approach, but that other aspects of the data are more problematic for either approach. The observations that led to these conclusions are supported by the statistical analyses of each region, presented next.



Word before proverb. The results indicated that none of the contrasts were significantly different from one another. That is, the word that preceded the target sentence was read equally fast whether the context invited the literal or proverbial sense. Thus, reading times were the same for all conditions as the participant began reading the target sentence. It should be noted that planned comparisons indicate a tendency for the last word of the figurative-biasing context to be read marginally,
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FIGURE 1 Mean reading time (msec) across the different regions of the proverbs for the different conditions in Experiment 1.



but not significantly, more quickly than the corresponding word from the literal-biasing context, F1(1, 49) = 3.05, p = .09, F2(1, 21) = 2.83, p > .10.



First word of target. There was a two-way interaction between target type and context, F1(1, 48) = 5.09, p < .05, F2(1, 21) = 3.97, p < .06, and the three-way interaction in which the two-way effect is modified by proverb familiarity, F1(1, 48) = 3.88, p < .06, F2(1, 21) = 8.12, p < .01. Planned comparisons indicated that the only significant effects emerged with familiar proverbs and their literal paraphrases. With respect to the proverbs, the first word was read faster (by 17 msec) when placed in a context that was biased toward the figurative rather than the literal sense, F1(1, 48) = 5.51, p = .02, F2(1, 21) = 11.20, p < .01. As noted previously, the opposite effect was noted with the literal same-meaning paraphrases, in which the reading advantage was to the items placed in the literal-biasing context (by 18 msec). Note that for familiar proverbs, the salient sense is the nonliteral interpretations, whereas, for paraphrases, which are literal sentences, the salient meaning is the literal interpretation. Thus, one interpretation of these data is that the salient meaning is being activated at the very earliest stages of proverb comprehension.



Second word of target. The same two interactions observed for the first word were found here as well: two-way interaction of Context × Target Type, F1(1, 46) = 4.82, p < .04, F2(1, 21) = 6.80, p < .02, and the three-way interaction in which this effect was modified by proverb familiarity, F1(1, 46) = 3.58, p < .07, F2(1, 21) = 3.37, p < .09. Planned comparisons indicated that the effect was limited to the word in the familiar proverb (and the corresponding word on the paraphrase). Once
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again, when in the figurative-biasing context, the word in the proverb was read faster (by 17 msec) than when the same word was placed in the literal-biasing context, F1(1, 46) = 6.01, p < .02, F2(1, 21) = 5.29, p < .04, and the reverse was found with the paraphrases (here the advantage was 13 msec for the word when placed in the literal-biasing context), F1(1, 46) = 4.16, p < .02, F2(1, 21) = 5.29, p < .04. In addition to these two effects, a marginal effect of familiarity was observed, F1(1, 46) = 3.33, p < .08, F2 < 1, indicating that the advantage in reading familiar over unfamiliar items was starting to emerge even by the second word of the target.



Middle region of target. Two effects emerged strongly here. First, there was an overall effect of familiarity, F1(1, 45) = 12.5, p < .01, F2(1, 21) = 3.46, p < .08, indicating the continuing discrepancy in reading words from familiar over unfamiliar items. Planned comparisons indicated that this effect was largely limited to the especially slow reading (271 msec) of the words in the unfamiliar proverbs placed in the figurative-biasing context, F1(1, 45) = 4.65, p < .04, F2(1, 21) = 4.06, p < .06. The 271-msec reading time noted previously can be compared to the reading times for the middle region in the other conditions (reading times for the familiar proverbs of 255 msec and 249 msec in the figurative-biasing and literal-biasing conditions, respectively, reading times quite similar to that observed for the words from the unfamiliar proverb placed in the literal-biasing context, 254 msec). The second effect was an overall difference in the two contexts, F1(1, 45) = 5.12, p < .03, F2(1, 21) = 1.48, p > .23, indicating that items from the literal-biasing context were read more rapidly than the same items placed in the figurative-biasing context. However, this was only an 8-msec effect and, as shown previously, is largely due to the much slower reading that occurred for the words from unfamiliar proverbs placed in figurative-biasing context.



Second last word of proverb. The only effect that emerged here was that of item familiarity with, once again, the word from the familiar proverbs being read more rapidly (overall by 15 msec) than the corresponding words from unfamiliar proverbs, F1(1, 46) = 17.92, p < .001, F2(1, 21) = 10.84, p < .01.



Last word of proverb. As noted, a noticeable increase in reading time was observed for the last word of the target sentence, but, in this case, largely limited to the unfamiliar proverbs. The end-of-sentence reading time increase is a common finding in the reading literature and is labeled the “wrap-up effect.” Sentence wrap-up is usually taken as an index of the integration of a number of sources of information, both those internal and external to the sentence itself (e.g., Just & Carpenter, 1980; Kintsch, 1988; Rayner & Sereno, 1994). For example, sentence wrap-up ef-
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fects have been shown to result from “a search for referents that have not been assigned, the construction of interclause relations … and an attempt to handle any inconsistencies that could not be handled within the sentence” (Just & Carpenter, 1980, p. 345). As such, effects that emerge at the last word of target sentences are quite informative about ongoing processing. If effects spill over to the reading times of words in the following sentences, then one can conclude that whatever inconsistencies were present were still unresolved on reading the last word of the target sentence. Four effects were noted at the last word of the target. First, words from familiar proverbs were read more rapidly than from unfamiliar proverbs, a difference of 27 msec, F1(1, 46) = 11.3, p < .01, F2(1, 21) = 7.50, p < .02. Second, overall, the last word was read marginally more rapidly (by 14 msec) when it was preceded by a literal-biasing (compared to the figurative-biasing) context, F1(1, 46) = 2.86, p < .10, F2 < 1. Third, the two-way interaction between target type and familiarity was significant by items, F1 < 1, F2(1, 21) = 4.67, p < .05. Furthermore, the three-way interaction was marginally significant by items, F1 < 1, F2(1, 21) = 3.47, p < .08. Planned comparisons confirmed that these effects were due to the difference in reading unfamiliar proverbs: When placed in a figurative-biasing context, the reading time of the last word was 310 msec and when placed in a literal-biasing context was 280 msec, F1(1, 46) = 4.27, p < .04, F2 < 1. None of the other contrasts approached significance.



Word after target. The largest number of effects emerged after the target. All three main effects were significant: Reading time was longer for targets placed in the figurative-biasing context, F1(1, 48) = 3.24, p < .08, F2(1, 21) = 2.11, p > .16; for the word following unfamiliar targets, F1(1, 48) = 19.2, p < .001, F2(1, 21) = 12.56, p < .01; and for the word following a proverb relative to the same meaning paraphrase, F1(1, 48) = 3.65, p = .06, F2(1, 21) = 2.07, p > .16. These effects were modified by the higher order two-way interactions of Context × Target Familiarity, F1(1, 48) = 5.71, p = .02, F2(1, 21) = 7.27, p < .02; of target familiarity and target type, F1(1, 48) = 9.99, p < .01, F2(1, 21) = 11.65, p < .01; and by the interaction of all three variables, F1(1, 48) = 3.67, p = .06, F2 < 1.2. Planned comparisons indicated that the effects can all be traced to the reading of the unfamiliar proverbs. The word following an unfamiliar proverb placed in a context that brought out its figurative meaning was read 53 msec more slowly than the same item placed in a context that supported the literal meaning, F1(1, 48) = 16.92, p < .001, F2(1, 21) = 9.15, p < .01.



Conclusions Recall the predictions of the various models discussed at the onset. Direct access models lead to the prediction that when placed in equally supportive contexts, the comprehension of literal and nonliteral targets should be comparable. We argue
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that the contexts that we employed here meet the necessary criteria for being equally supportive: The contexts were similar along many dimensions (Table 1), the reading time of the last word that preceded the target was equivalent across conditions, and in 12 of 14 critical contrasts the reading times of literal paraphrases of the proverbs were statistically equivalent. Despite these context equivalencies, the reading times of proverbs were not equal. The reading times for the first two words in the proverbs were faster for familiar proverbs when these items were placed in a figurative-biasing context than when placed in a literal-biasing context. By the end of the sentence, and into the reading time of the next sentence, familiar proverbs were read equally quickly regardless of context. Thus, earlier findings that have observed equivalencies of reading for literal and nonliteral items, based on reading times to the complete sentence, apparently were insensitive to the advantage found here for familiar items placed in contexts that support the conventional (in this case, proverbial) sense of the target. This advantage is especially informative given that for literal paraphrases of the same items a complete reversal was found; that is, the advantage in reading time for the first two words of the literal paraphrase were now observed for items placed in the literal-biasing context. Given that the canonical, most familiar, or salient, meaning of a familiar proverb is the nonliteral sense, but for a literal paraphrase it is the literal sense, these data suggest that salient meaning is made available very rapidly in the comprehension process. Moreover, because these saliency effects disappear by mid-proverb, and that from therein reading times are equivalent regardless of context, suggests further that once the proverb is confirmed as a well-established fixed expression, the literal and nonliteral senses are equally easy to integrate into an emerging meaning structure. There are some data from the processing of idioms that have found somewhat analogous results (Cacciari & Tabossi, 1988). For unfamiliar proverbs, a different pattern of reading times emerged: There were no differences in the reading times for the first few words, but by about mid-proverb the reading times for items placed in the figurative-biasing context became progressively longer than the same items placed in a literal-biasing context. This effect was most notable at the last word of the proverb and spilled over into the reading of the first word of the sentence following the target. The most standard explanation for this effect is that it is more difficult to integrate the meaning of the unfamiliar items used nonliterally than used literally. Given that the same problem did not emerge for the paraphrases of the unfamiliar proverbs suggests that the difficulty is not in integrating the meaning per se, but rather in coming up with the meaning when it is presented in a nonliteral form. On face, these data appear to be consistent with literal-first models: The literal sense of the proverb is initially accessed, and if this sense is consistent with the context, then meaning cohesion occurs (as found here); if the literal sense is not consistent with the context, then additional work is needed to resolve the ambiguity, a process that in our data was not resolved even when reading the beginning of the next sentence.
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These data, taken together, are consistent with that reported by Turner and Katz (1997), especially with regard to the longer reading times to unfamiliar items placed in contexts that support the nonliteral meaning. In Turner and Katz (based on reading times to complete sentences), the evidence that salient meaning was also aroused somewhere in the processing sequence was based on off-line memory measures and did not emerge in the more insensitive on-line measure that they employed. To our knowledge, the faster reading of familiar tropes used in their conventional or salient manner has only been shown rarely (see Gibbs, 1994). In our data, there is a suggestion, albeit nonsignificant, that the last word of the proverb-supporting contexts for familiar items is read more rapidly than the corresponding word of the literal contexts. Thus, it might be that the effects found for the first two words of the target described previously might be an artifact of this pre-target difference. Such an explanation does not, of course, explain why a corresponding effect was not seen with the paraphrases, or indeed why a reversal was found for the paraphrases. Nonetheless, given the novelty of the effect and the possibility that some pre-target reading differences might play some small role, we decided to attempt a replication using a stronger design. Note that because we used both proverbs and paraphrases that employed the same contexts, we were limited in Experiment 1 to each participant reading only three targets of each type. To increase the stability of the reading times even more than we did in Experiment 1, we modified our procedure by eliminating the paraphrases and having participants now read twice as many of the critical proverbs as they had done in Experiment 1.



EXPERIMENT 2 This study was a conceptual replication of the first experiment but modified slightly in two ways. First, the paraphrases were not employed. Second, without the paraphrases, we were able to create two lists. On each of these lists the key passages were of four types: There were six familiar proverbs used literally and six used in a figurative-biasing context, six unfamiliar proverbs used literally, and 6 placed in contexts that supported the nonliteral proverbial meaning of the sentence. Naturally, these key passages were embedded, as in Experiment 1, within a large number of filler passages so as to minimize the use of any special reading strategies for the proverb items.



Method



Participants. Forty native English-speaking psychology undergraduates from the University of Western Ontario received course credit for their participation.
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Materials and procedure. The exact same presentation characteristics described in Experiment 1 were employed again, as were the same number of filler and practice passages. The major differences were the elimination of paraphrase passages and increasing the number of key proverb trials from three to six per condition.



Results and Discussion The same analytic process employed in Experiment 1 was employed again: There were seven target regions of importance, and each region was subjected to a 2 (context: literal or figurative-biasing) × 2 (familiarity: familiar or unfamiliar) analysis of variance, followed by planned comparisons. Context was a within-participants and items factor, and familiarity was within participants and between items. Reading times greater than three standard deviations of the mean were removed from the analysis. Finally, items in which the participants incorrectly answered the comprehension question were removed from the analysis. The reading times for the different conditions in the different regions are presented in Figure 2. As can be seen, the pattern of results are quite similar to those presented in Figure 1, with the most notable differences being (a) the even more noticeable separation of reading times for familiar and unfamiliar items as one precedes through the target, (b) the more salient wrap-up effect at the last word of the proverb for unfamiliar items, and (c) the indication with unfamiliar items that ambiguity resolution of the unfamiliar item was still underway by the first word of the sentence following the target. Statistical analyses of these data follow.



FIGURE 2 Mean reading time (msec) across the different regions of the proverbs for the different conditions in Experiment 2.
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Word before proverb. The results indicated that familiarity and context did not interact, both Fs < 1. Planned comparisons demonstrated that there was no difference for familiar proverb conditions when the context was literal biasing versus nonliteral biasing, both Fs < 1, and that there was no difference for unfamiliar proverb conditions when the context was literal biasing versus nonliteral biasing, F1(1, 39) = 1.51, p > .22, F2 < 1. Finally, familiar conditions were not read more quickly than unfamiliar conditions, F1(1, 39) = 1.38, p > .24, F2 < 1, and there was no difference in reading times for the two different types of contexts, F1(1, 39) = 1.28, p > .26, F2 < 1. Thus, unlike Experiment 1, there is not even a hint of reading differences for the last word of the context.



First word of target. The main finding was that the first word of a familiar proverb was read more rapidly than the corresponding word from an unfamiliar proverb, by about 9 msec, F1(1, 39) = 5.12, p < .03, F2(1, 22) = 1.21, p > .28. Of greatest interest is the suggestion, albeit one that is only statistically marginal, that proverbs preceded by figurative-biasing contexts were read faster (by 12 msec) than those preceded by literal-biasing contexts, F1(1, 39) = 2.95, p < .10, F2(1, 22) = 1.15, p > .29. Thus, even with the stronger design and elimination of any speeded-up effects due to the context per se, there is still some evidence that the salient meaning (i.e., the proverbial meaning) of the familiar proverbs is available at the earliest stages of comprehension.



Second word of proverb. Once again a familiarity effect emerged, F1(1, 39) = 3.07, p = .09, F2 < 1.1, indicating the more rapid reading of the word from the familiar compared to the corresponding word from the unfamiliar proverb (11 msec). None of the planned comparison were near significance, indicating that, unlike Experiment 1, there was no evidence that the second word from the familiar proverb is read more rapidly when it is used in its salient form (the difference here is only 4.5 msec, a nonsignificant difference, both Fs < 1).



Middle of proverb. Two effects emerged. First, as before, a main effect of familiarity was found, F1(1, 39) = 12.8, p < .001, F2(1, 22) = 6.96, p < .02, indicating, as with the previous analyses, faster reading of words from familiar relative to unfamiliar proverbs (by 17 msec). Of greater theoretical interest, we now observe a reliable interaction of familiarity and context, F1(1, 39) = 4.44, p < .05, F2 < 1. Planned comparisons revealed that unfamiliar proverbs preceded by literal-biasing contexts were read more quickly than the same proverbs preceded by figurative-biasing contexts, F1(1, 39) = 6.72, p < .02, F2(1, 22) = 1.29, p > .25. There was no difference in reading time for familiar proverbs in the two contexts (a 2 msec difference, both Fs < 1).
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Second last word of proverb. Once again we find a marked difference in the reading time for the word from a familiar proverb (293 msec) than the corresponding word from the unfamiliar item, F1(1, 39) = 50.2, p < .001, F2(1, 22) = 12.20, p < .03. Planned comparisons indicated a tendency for unfamiliar proverbs preceded by literal-biasing contexts to be read faster (by 12 msec) than the same proverbs preceded by a figurative-biasing contexts, F1(1, 39) = 3.30, p < .08, F2(1, 22) = 1.03, p > .25.



Last word of proverb. Both main effects reached significance. As before, the word from the familiar proverb was read more rapidly (by 55 msec), F1(1, 39) = 25.54, p < .001, F2(1, 22) = 8.20, p < .01. Moreover, proverbs preceded by literal contexts were read faster than those preceded by figurative-biasing contexts (by 23 msec), F1(1, 39) = 5.49, p < .03, F2 < 1. Planned comparisons indicated that both of these effects can be traced to the reading of the word from the unfamiliar proverb placed in a figurative-biasing context, which was read 30 msec more slowly than the same word placed in a literal-biasing context, F1(1, 39) = 6.14, p < .02, F2 < 1. There was no such difference for the word from the familiar proverb. Here reading time was equivalent in the two conditions, F1(1, 39) = 1.44, p > .23, F2 < 1. Thus, as in Experiment 1, whatever ambiguity had to be resolved in the processing of familiar proverbs had been resolved by the end of the target, whereas additional processing is required for the comprehension of unfamiliar proverbs, especially when they are being used nonliterally.



Word after proverb. Once again we found a familiarity effect with an increased reading time for the first word of the sentence that followed the target when that target was an unfamiliar proverb compared to a familiar proverb, F1(1, 39) = 59.92, p < .001, F2(1, 22) = 25.60, p < .001. Thus, resolution of the unfamiliar proverb is still ongoing well after the last word of the target had been read. In addition to the main effect of familiarity, the interaction between context and familiarity approach significance, F1(1, 39) = 2.59, p < .12, F2(1, 22) = 1.80, p < .12. Planned comparisons revealed that the processing of the sentence that followed a proverb was slowed down, especially for sentences that followed unfamiliar proverbs placed in nonliteral-biasing contexts. The size of the effect was quite noticeable; reading the first word of the following sentence was 20 msec slower if the sentence followed the unfamiliar proverb used figuratively (compared to literally), F1(1, 39) = 5.68, p < .03, F2(1, 22) = 2.98, p < .10. There was no effect for words that followed familiar proverbs, regardless of context (a difference here of less than 1 msec), indicating again that resolution of the meaning of the familiar proverb was completed by sentence end.
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GENERAL DISCUSSION The findings from these two experiments are as follows. First, there is evidence that differences in processing occur during the act of reading a proverb. Familiar proverbs are read more rapidly than unfamiliar proverbs, an effect that begins to emerge as early as the second word of the trope. Of course, the salient meaning of unfamiliar proverbs, being unfamiliar, is initially based on the literal sense of the words that make up the sentence. The superior reading for familiar proverbs (in which the salient meaning is the proverbial sense), and the onset of this by the second word (in both studies), suggests that a nonliteral interpretation begins to emerge extremely early in the comprehension process. A second finding is that, in both studies, context effects were also seen during the act of reading the proverb. In both studies, there is a small effect in which familiar proverbs placed in a figurative-biasing context are read more rapidly than the same word placed in a literal-biasing context: This effect was observed in both studies for the first word of the proverb and, at least, in Experiment 1, for the second word as well. In Experiment 1, in which the meaning of the proverb could be contrasted with literal paraphrases of the same meaning, a reversal was observed in which the paraphrases were read more rapidly when placed in the literal-biasing condition. Given that the salient meaning of a familiar proverb is the nonliteral sense and that of the paraphrase is the literal sense, these data might suggest that the salient meaning is available very early in the comprehension of familiar proverbs. The failure to find faster reading of unfamiliar proverbs (for which the salient meaning is presumably the literal sense) in the literal-biasing context indicates at the least that the accessibility of salient meaning occurs only under special conditions. A third finding was that context effects with unfamiliar proverbs can be found to start within the processing of the sentence itself. The effect is that reading times are elevated for these items when placed in a figurative-biasing context relative to a literal-biasing context. This effect begins to emerge about midway through the reading of the proverb, but it is most noticeable at the end of the sentence and influences processing even to the reading of the next sentence. That is, the resolution or extraction of the nonliteral meaning is not completed by the time the last word is read (unlike familiar proverbs, regardless of context) and is still not resolved for a period of time downstream. The same items used literally do not exhibit as marked an effect. On face, this pattern of results does not unambiguously support the literal-first version of the obligatory-first models, aspects of the salience-first model, or a version of the direct access model. Each theory receives some support but is contradicted by other aspects of these data. The only direct support for the salient-first model is found with the reading times for the first word (or perhaps two words) of familiar proverbs. The effect is weak and is not apparent at the end of the sentence. Given that some data discussed as supporting a saliency model is assumed to be
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based at the sentence (and not just word level), it is unclear how an effect seen at the word level that is resolved at the sentence level could ever show sentence-level saliency effects. The literal-first model is most supported with unfamiliar proverbs: It is clear that it is easier to integrate the literal sense of the target into a context that supports the literal sense than it is to integrate the same item when placed in a context that supports the proverbial sense. The difficulty in processing the proverbial sense is not resolved even downstream for some period. Our data also indicate that context effects occur quite early in the processing of proverbs. For instance, familiarity effects begin to emerge by the time the person is reading the second or third word of the target. In general, these findings are problematic for obligatory-first models in which processing occurs independent of context. So these models have to resolve how obligatory (context-independent) meaning is activated early in the processing sequence, and in some instances interacts with early-acting contextual effects, although, in principle, this could probably be done. The critical point is that in so doing, the theorists must ensure that the obligatory-first models do not then become indistinguishable from direct access models. Giora’s (see Peleg, Giora, & Fein, 2001/this issue) resolution to this problem is to posit two separate mechanisms that run in parallel: an encapsulated modular lexical-access mechanisms in which salient meanings are accessed faster and an expectancy-driven contextual mechanism. In principle, the findings here are compatible with this explanation: The faster reading of the first words in the familiar proverb might be attributed to the lexical access mechanism, and the interactions with context attributed to the contextual mechanism. Finally, the positive support for direct access models is strongest with familiar proverbs, which, after the first word or two, are read at a strikingly similar pace regardless of contextual bias, and any ambiguities are clearly resolved by sentence end. The major problem for this position is with the reading times for unfamiliar proverbs, where, despite equally supportive context, it is easier to read the target used literally than used proverbially. These data, other data that are emerging from the language comprehension literature (e.g., Spivey-Knowlton & Sedivy, 1995), and scientific parsimony suggest to us that taking categorical either–or positions in which saliency, for instance, is pitted against a direct access model or in which multiple mechanisms are posited, might prove to be the less profitable route to take. Instead, we suggest that an alternative approach might be to examine in depth a single mechanism in which comprehension involves utilizing all the sources of information that a person has at his or her command at any one instant. To our way of thinking, the extant models have been quite successful at pointing out what these sources of information might be: contextual constraints, literality, saliency, familiarity both at the individual word level and at higher order levels (such as those associated with fixed expressions). In recent years, the general approach we suggest here has been instantiated in constraint satisfaction models of language comprehension and has proven suc-
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cessful at explaining some of the variability in ambiguity resolution (see McRae et al., 1998). Constraint satisfaction models attempt to account for the integration of different sources of information by assuming that alternative possibilities (e.g., syntactic, lexical, conceptual) compete for activation over time in parallel. Constraints interact to provide probabilistic evidence in support of the various alternatives with competition ending when one alternative “wins.” In general, competition duration is itself a function of the strength of the various alternatives: When the constraints support one alternative, competition is resolved relatively rapidly, but resolution is delayed as the support for different alternatives become more balanced. From a constraint-satisfaction perspective, the unfamiliar proverb data indicates that it is easier to settle on a literal interpretation than a nonliteral one, presumably because there is less competition between the various sources of information made available. The overall more rapid reading of familiar proverbs than unfamiliar proverbs could also be readily explained in this way: The constraints on familiar proverbs are more consistent with the information made available both from the context and the word string itself. That is, the faster reading of the familiar proverb is, in part, due to constraints signaling that a word string is being used nonliterally: With familiar proverbs, this signaling is due, in part, to the fixed expressional aspects of the item plus constraints available from the context. An advantage that we see to this way of conceptualizing the processing of figurative language is that it suggests novel empirical ways of examining the issue. Let us mention two. First, if some aspect of the processing of our proverbs is due to constraints that indicate the item is being used figuratively (and, as suggested previously, for fixed expressions this would, in part, be constraints signaled by the item itself), then we should be able to find effects with our unfamiliar items similar to those found with our familiar items if we can somehow add another constraint. One possible test of this possibility would be to add a marker into the context signaling the forthcoming presence of a proverb by the use of simple phrases such as “speaking proverbially.” If our hypothesis is correct, strengthening the signaling constraint in this way should lead to a much more rapid resolution (and corresponding reading time) for unfamiliar proverbs in the nonliteral-biasing context, relative to the literal-biasing context. Currently, tests of the hypothesis are underway in our laboratory.2 A second testable hypothesis emerges from our finding that familiar proverbs are read at the same rate when they are presented in literal- and nonliteral-biasing contexts. This finding is, from a constraint-based explanation of the sort we are proposing here, particularly intriguing because for familiar proverbs their nonliteral 2The



preliminary results indicate that, as hypothesized, the difference in reading times for the last word of the unfamiliar proverbs placed in both a nonliteral and literal context is much reduced, relative to the difference observed in both studies reported here, and completely eliminated by the time the first word of the next sentence is read.
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meanings are applicable in both literal and nonliteral contexts. For example, saying “Lightning never strikes the same place twice” in a context describing a situation in which a tree has already been hit by lightning (see example in Experiment 1) is appropriate for both the nonliteral sense (the same “event” won’t happen twice) and literal sense (the same tree won’t get struck more than once). The question that needs to be resolved is why these proverbs presented in literal-biasing contexts are not read more quickly than when they are placed in a nonliteral contexts, in which only their nonliteral meanings are true. A constraint-based explanation would hold that there are two sources of information supporting the interpretation in the literal context but only one source in the nonliteral context. One possibility that we are pursuing is that the positive effect of two sources of information might be counteracted by a subtle competition between the meanings associated with each source. That is, support for the literal meaning of the proverbs is provided by the literal context, but because this constraint also provides support for the nonliteral meaning, more competition is produced and thus slower reading times occur. However, these reading times may nonetheless be equivalent to the same proverbs read in nonliteral contexts. An alternative possibility that we are also considering is that readers are interpreting the nonliteral (salient) meaning of the familiar proverbs regardless of contextual bias, leading to the equivalent reading times in the two conditions. If both nonliteral- and literal-biasing contexts actually are biased toward the nonliteral sense of the proverbs, then perhaps it should not be surprising that the proverbs are read similarly when placed in both types of contexts. We hope to experimentally examine both of these possibilities. Finally, our long-term plans are to develop a computational model for the effects found here and in other on-line reading studies, as has been done in some other language processing domains (see McRae et al., 1998); such a model should in principle be able to test for additional effects. For example, as pointed out previously, Giora’s graded salience hypothesis posits an encapsulated lexical access mechanism and an expectancy-based contextual mechanism that is quite consistent with the data presented here. An implemented model would be able to contrast predictions from this model with the alternative constraint-based approach we are suggesting here to see which simulation most closely resembles human reading performance.
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APPENDIX Proverbs and Their Literal-Use and Figurative-Use Paraphrases Familiar Proverbs 1. –as you make your bed, so you must lie in it (proverb) –your bed is a mess because you haven’t made it (literal-use paraphrase) –if you misbehave you have to accept the consequences (figurative-use paraphrase) 2. –man cannot live on bread alone (proverb) –a growing boy needs more bread (literal-use paraphrase) –there is more to life than food (figurative-use paraphrase) 3. –lightning never strikes the same place twice (proverb) –the same tree won’t get struck more than once (literal-use paraphrase) –there won’t be another market crash for a while (figurative-use paraphrase) 4. –I bang my head against a brick wall (proverb) –I bump my head into the wall (literal-use paraphrase) –my attempts fail and I get nowhere (figurative-use paraphrase) 5. –the grass is always greener on the other side of the fence (proverb) –our neighbor’s lawn always looks much healthier than our lawn (literal-use paraphrase) –what other people have always seems better than what you have (figurative-use paraphrase)
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6. –don’t count your chickens before they hatch (proverb) –don’t assume that all the eggs will hatch (literal-use paraphrase) –don’t presume success before you’re certain (figurative-use paraphrase) 7. –it never rains, but it pours (proverb) –for months a drought, now a flood (literal-use paraphrase) –things go wrong, at the same time (figurative-use paraphrase) 8. –don’t put all your eggs in one basket (proverb) –don’t carry them all in one bag (literal-use paraphrase) –don’t put all you savings into one account (figurative-use paraphrase) 9. –you can’t get blood from a stone (proverb) –stones don’t contain any blood (literal-use paraphrase) –some people aren’t generous (figurative-use paraphrase) 10. –we’re not out of the woods yet (proverb) –we’re still in this large forest (literal-use paraphrase) –we could still be in a lot of trouble (figurative-use paraphrase) 11. –you can lead a horse to water but you can’t make it drink (proverb) –you can give the horse water, but you can’t force her to drink (literal-use paraphrase) –you can offer them knowledge but you can’t make them learn (figurative-use paraphrase) 12. –there are plenty of fish in the sea (proverb) –the ocean is filled with salmon (literal-use paraphrase) –there are a lot of great guys out there (figurative-use paraphrase) Unfamiliar Proverbs 1. –there are no birds in last year’s nest (proverb) –the eagles have abandoned that nest (literal-use paraphrase) –everything has changed since we last met (figurative-use paraphrase)
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2. –raw leather will stretch (proverb) –new leather is easier to shape (literal-use paraphrase) –young children are easily trained (figurative-use paraphrase) 3. –but, while the grass grows, the horse lies dying (proverb) –but, while we have food, the horse won’t eat (literal-use paraphrase) –his dreams come true, but perhaps too late (figurative-use paraphrase) 4. –a creaking door hangs longest (proverb) –squeaking doors can last for years (literal-use paraphrase) –the weak can live to an old age (figurative-use paraphrase) 5. –hard rocks are hollowed out by soft water (proverb) –the sea water erodes the granite cliffs (literal-use paraphrase) –gentle words will change stubborn men (figurative-use paraphrase) 6. –straight trees have crooked roots (proverb) –the roots are twisted in all directions (literal-use paraphrase) –honest men might have corrupt backgrounds (figurative-use paraphrase) 7. –blue are the faraway hills (proverb) –distant hills have a bluish tone (literal-use paraphrase) –the past always seems better (figurative-use paraphrase) 8. –white silver draws black lines (proverb) –pure silver makes black marks (literal-use paraphrase) –be a little suspicious of his actions (figurative-use paraphrase) 9. –a river needs a spring (proverb) –streams begin with a spring (literal-use paraphrase) –everyone needs their family (figurative-use paraphrase) 10. –an empty sack cannot stand upright (proverb)
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–a bag won’t stay open by itself (literal-use paraphrase) –a hungry worker can’t do his job (figurative-use paraphrase) 11. –a straight stick looks crooked in the water (proverb) –water will make a straight stick appear bent (literal-use paraphrase) –it’s a case of guilt by association (figurative-use paraphrase) 12. –empty bottles make the most sound (proverb) –hollow jugs make the loudest noise (literal-use paraphrase) –those without ideas talk the most (figurative-use paraphrase)
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