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ABSTRACT 

Adult memory for verbatim and gist information was 

tested immediately and after a 12-day delay in three 

experiments within the framework of fuzzy-trace theory, 

(e.g., Brainerd & Reyna, 1990; Reyna & Brainerd, 1991) using 

a crossed, within-subjects false recognition design which 

controlled for the amount of verbatim and gist in 

recognition stimuli and for the difficulties mentioned by 

Fletcher (1992). Instruction to recognize gist or verbatim 

information was a between-subjects factor. 

Experiment 1 investigated sentence recognition and 

misrecognition of inferences for spatial and linear 

sentences. Subjects exhibited both verbatim memory for the 

presented premises and gist intrusion for sentences that 

differed in surface form but shared the same gist. 

Relationships between presented premises and their 

inferences were independent when subjects interrogated 

verbatim traces to answer memory questions, and gist traces 

to answer reasoning (inference) questions. Subjects used 

gist to verify sentences in the meaning condition, and 

dependencies between premises and inferences were largely 

positively dependent. Overall, Experiment 1 replicated 

Reyna and Kiernan's (in press) findings with children, 

suggesting that adults do not qualitatively differ from 

children in the processing of verbatim and gist 



representations. Experiment l's results rule out a 

constructivist account of memory (e.g., Bransford and 

Franks, 1971). 

15 

Experiment 2 investigated recognition of inflected 

(e.g., past tense and plural) verb and noun word pairs, and 

misrecognition of analogous pairs. Results were similar to 

Experiment 1 as subjects used verbatim traces for 

verification in the memory condition. When processing for 

patterns, however, some subjects appeared to use a 

phonological rule, whereas others appeared to use a semantic 

rule. 

Experiment 3 investigated recognition of 

interpretations of novel Literal and Perceptual metaphors. 

Results were largely similar to those of Experiments 1 and 

2. However, negative dependencies were found between 

presented metaphors and their interpretations in the memory 

condition, supporting the principle of discrepancy detection 

(e.g., Loftus, 1979). Evidence disconfirmed stage models of 

metaphor interpretation in which literal precedes figurative 

interpretation. Results were explained by two models of 

interpretation depending on metaphor type (Literal or 

Perceptual). 

Individual differences in gist versus verbatim 

processing were found in adults across the three 

experiments. 



CHAPTER 1 

INTRODUCTION 

Background of the Problem 

16 

This study addresses the nature of memory and the 

relationship between memory and reasoning in adults. One 

longstanding controversy in the verbal memory literature is 

whether memory is primarily abstract or veridical in nature; 

that is, whether information is held in memory in a gist

like, meaning-based form or in a verbatim form (that may 

eventually fade but is not biased). The answer to this 

question has implications for reasoning. Because reasoning 

must operate on information held in memory, does the ability 

to reason accurately, make correct inferences, depend upon 

exact (verbatim) memory for the original information? 

Another important question is whether reasoning, in turn, 

affects memory. In other words, do the products of 

reasoning become an integrated, inseparable part of memory? 

Because people ordinarily reason about a wide variety 

of materials, another important question is whether the type 

of acquisition material affects the relationship between 

memory and reasoning differently. People draw inferences 

about spatial and linear sentences, reach interpretations 

about figurative sentences, and learn morphological 

regularities about words. These three types of reasoning 

have something in cornmon. The first two types involve 
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recognizing meaning. According to fuzzy-trace theory, gist 

includes abstract representation of meaning for verbal 

materials, but also patterns in numerical information. In 

this study, I examine whether "gist" can also apply to 

morphological patterns (learning morphological 

regularities), whether the gist operates psychologically 

like the other two. Finally, because it is known that 

people have individual differences in many areas, it may be 

that people also have individual differences in the tendency 

to process material in a verbatim or gist-like fashion, and 

these tendencies may affect memory and reasoning. I begin 

with a general discussion of these issues, which pertain to 

the three experiments in this study. 

Verbatim and Gist Memory and Related 

Methodological Issues 

It is usually believed that, over time, memory for 

verbatim (surface form) diminishes sharply but that memory 

for gist (meaning) endures. However, a close look at the 

literature shows mixed evidence (Alba & Hasher, 1983). One 

body of literature, inspired by Bartlett's (1932) seminal 

work, supports the proposition that memory is constructive, 

that what goes into memory is selectively influenced by and 

integrated into a person's previous knowledge and 

experience. When asked to recall information, a person uses 



whatever memory traces remain, and general knowledge, to 

reconstruct the memory. 
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Later research appeared to support this constructive 

view of memory by demonstrating that the surface form of 

input is rapidly discarded and what remains in memory (or, 

at least, what is accessible) is abstract, or meaning-based, 

in nature (e.g., Anderson, 1974; Barclay, 1973; Bransford, 

Barclay, & Franks, 1972; Jarvella, 1971; Johnson, Bransford, 

and Solomon, 1973; Sachs, 1967). In a now classic study, 

Bransford and Franks (1971) found that people did not 

recognize retention sentences according to whether they had 

actually heard them before or not. Instead, people appeared 

to integrate concepts across presented sentences into 

complex semantic ideas. "Recognition" was directly related 

to how many of these concepts (which made up each complex 

semantic idea) recognition sentences contained. For 

example, people were more likely to recognize a sentence 

such as The ants ate the sweet jelly on the table in the 

kitchen, which integrated the four presented concepts (The 

ants ate the jelly, The jelly was on the table, The jelly 

was sweet, and The table was in the kitchen), than any 

sentence which contained from one to three of these 

concepts, regardless of the particular sentences they had 

heard at acquisition. (Acquisition sentences had contained 

from one to three concepts, whereas recognition sentences 
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contained from one to four concepts.) Bransford and Franks 

concluded that surface form was rapidly lost and what people 

remembered was the complex semantic whole, which meant that 

what people remembered was information integrated across 

different sentences. 

Bransford, Barclay, and Franks (1972) presented 

additional support for constructive memory when they found 

evidence that people made and stored inferences when 

presented with sentences such as Three turtles rested on a 

floating log. and a fish swam beneath it and were later 

unable to distinguish them from syntactically altered but 

semantically similar sentences such as Three turtles rested 

on a floating log. and a fish swam beneath them. 

However, Alba and Hasher (1983) in a review of the 

literature noted that "memory appears to contain far more 

syntactic and lexical detail than is consistent with the 

view that memory is highly abstractive" (p.215). For 

example, Reitman and Bower (1973), in a study using 

meaningless (nonsemantic) alphanumeric character strings 

rather than sentences, were able to achieve "integrative" 

effects similar to those of Bransford and Franks (1971). 

Because these stimuli lacked meaning, meaning integration 

could not have accounted for false recognition of integrated 

material. They also found that subjects were more confident 

of their responses to material actually seen at acquisition 
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in contrast to what Bransford and Franks (1971) had found. 

Reitman and Bower concluded that a tally model, in which 

subjects were keeping a mental tally of subunits presented 

at acquisition, could account for what appeared to be 

integrative effects both in their study and in the Bransford 

and Franks study. Using both semantic and nonsemantic 

material, Flagg (1976) also found support for the tally 

model as opposed to Bransford and Franks's semantic 

integration account. 

Since Bransford and Franks (1971), many studies have 

found that people often have remarkable verbatim memory in 

natural settings (e.g., Bates, Masling, & Kintsch, 1978; 

Keenan, MacWhinney, & Mayhew, 1977; Kintsch & Bates, 1977). 

However, there were methodological problems with these 

studies which again made it difficult to determine whether 

people were actually recalling verbatim information or, 

instead, were reconstructing the "verbatim input." Using a 

reversed-text methodology, Bates, Kintsch, Fletcher, & 

Giuliani (1980) addressed this specific question. People 

read the transcript of a 20-minute segment of a soap opera. 

Some people received original texts to read and other 

received reversed texts. In a reversed text, target 

sentences from the original text are replaced by true 

paraphrases. Target sentences consisted of sentences in 

which main characters in the soap opera were referred to by 
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name, a pronoun, a full clause, or an elliptical clause. In 

a reversed text, the markedness of the reference was 

changed. For example, if a character had been referred to 

by name in the original text, he or she would be referred to 

with a pronoun in the reversed text and vice versa. 

Bates et ale (1980) reasoned that the probability of a 

person in the original-text group selecting the original 

target sentence minus the probability of a person in the 

reversed-text group guessing the original target sentence 

would be a measure of verbatim memory for surface form. 

Bates et ale found that people were able to distinguish 

original sentences from paraphrases, that is, that they 

retained verbatim memory for the original text. However, 

Stevenson (1988), replicated Bates et ale 's (1980) results 

comparing the original-text and reversed-text groups, but 

also found that no-text control subjects also chose original 

target sentences over paraphrases at testing. All three 

groups received the same recognition test which consisted of 

the original text with the original target sentences and the 

paraphrases in context. The original-text and reversed-text 

group were instructed to select the one sentence from each 

recognition pair that they thought they had previously read, 

whereas the no-text group selected the sentences they 

thought best fit the context. The no-text group performed 

at the same rate as the original-text group, suggesting that 



discourse constraints led to what appeared to be verbatim 

memory in the original-text group. 
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Stevenson (1988) held that the Bates et ale (1980) 

methodology using the reversed-text group's recognition rate 

for target sentences as a baseline yielded a biased estimate 

of verbatim memory because it is assumed that the reversed

text group and the original-text group would be using the 

same guessing strategies, an assumption that cannot be made 

given that the reversed-text group may be influenced by both 

discourse constraints and verbatim memory for the 

paraphrases they read. (The reversed-text group read 

paraphrases, not the original text, so logically they could 

have verbatim memory for paraphrases.) She maintained that 

the reversed-text paraphrases may actually have been more 

memorable (than the target sentences were for the original

text group) because they were likely to violate discourse 

constraints preserved in the original text. Stevenson 

contended that the proper baseline for measuring verbatim 

memory was the no-text control group's rate of "recognition" 

of target sentences over paraphrased because only discourse 

constraints (as opposed to verbatim memory for presented 

paraphrases) would influence guessing. 

Fletcher (1992) in a discussion of the problems 

involved with both methodologies claimed that the original

text methodology versus the reversed-text methodology that 
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Bates et ale (1980) used requires the following assumptions: 

first, that the probability of discriminating a target 

sentence from its paraphrase is the same for both groups, 

second, that the probability of guessing the target sentence 

is the same for both groups, and, finally, that the 

probability of failure to remember and guessing are 

statistically independent. He argued that if Stevenson 

(1988) is correct, then the first assumption cannot be met 

and the Bates et al.(1980) methodology will overestimate 

verbatim memory. Whereas the no-text control as baseline 

recommended by Stevenson (1988) will avoid this problem, the 

no-text procedure is much less sensitive than the reversed

text procedure. Some experiments using this approach have 

found evidence for verbatim memory, whereas others have not. 

In summary, Fletcher held that in both cases (whether using 

the reversed-text or the no-text control as a baseline), it 

is critical to establish the equivalence of the guessing 

strategies employed by either control group. A reversed

text control group methodology must demonstrate that the 

influence of memory is the same for both groups and that the 

effects of memory and guessing are statistically independent 

before reliable differences in groups can be trusted to 

indicate verbatim memory. A failure to find statistical 

difference between original and no-text control groups can 

be taken to mean lack of verbatim memory only if statistical 
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power is sufficient to detect very small differences between 

groups. 

Methodological problems in determining verbatim versus 

gist memory have also been found in the child development 

literature. Evidence for constructive, integrative memory 

has been found with children in studies using adaDtations of 

Bransford and Franks's (1971) false recognition paradigm. 

In the false recognition paradigm subjects are asked to 

reject sentences that they have not actually seen (or heard) 

at acquisition. Misrecognition of inferences which are 

logically derived from the premises is presumed to be 

evidence of constructive memory. Second- and 

fifth-graders in the Paris and Carter (1973) study listened 

to short three-sentence "stories" consisting of two premises 

describing spatial relationships and a filler sentence. 

They were then asked to indicate whether they had heard a 

test sentence before. Both younger children and older 

children showed the same pattern of errors, namely, 

relatively few errors for all sentence types except for true 

inferences. True inferences are new sentences correctly 

integrating ideas in presented sentences. For example, The 

bird is under the table would be a true inference derived 

from the presented premises The bird is inside the cage and 

The cage is under the table. (A filler might be The bird is 

yellow.) They tested the conditional probability of 
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misrecognizing a true inference given that the true premise 

had been recognized and concluded that these misrecognition 

errors did not appear to be due to verbatim memory problems. 

Paris and Carter found that the only difference between the 

groups was that older children tended to make fewer errors 

of any kind. They concluded that both the older and the 

younger children showed similar evidence of constructive 

memory which was semantically based. 

A similar study with second- and fourth-graders (Paris 

& Mahoney, 1974) showed comparable results for a set of test 

sentences which were similar to those in the Paris and 

Carter (1973) study. Both younger and older children again 

showed a strong tendency to falsely recognize true 

inferences. However, in addition to the original set of 

test sentences, a second set were constructed in which the 

relational terms of the original test sentences were 

manipulated. For example, a test sentence (here a true 

inference) The chair is to the right of the tree can be 

written as The tree is to the left of the chair. The order 

of the nouns has been reversed and the relational term is 

new; that is, the lexical item left did not appear in the 

original premises. Both groups of children performed at 

chance on these types of sentences. Paris and Mahoney 

suggested that children may not be as proficient as adults 
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at abstracting the inferences and more dependent on specific 

lexical information to verify sentences. 

To unconfound this problem of determining whether a 

positive recognition for a sentence represents integrative, 

constructive memory or memory for surface, or lexical, 

familiarity, Liben and Posnansky (1977), in a study with 

kindergartners and third-graders, manipulated test sentences 

similar to those in Paris and Carter (1973) and Paris and 

Mahoney (1974). At recognition, the children were presented 

with true premises, false premises with new relational 

terms, true inferences with original terms and true 

inferences with new relational terms as well as false 

inferences with original terms and false inferences with new 

terms. The younger children and older children showed 

different patterns of recognition errors. It was not just 

that older children made fewer errors, but that they made 

relatively fewer errors to false sentences, whereas younger 

children appeared to be responding to sentences on the basis 

of lexical familiarity (verbatim memory). Whereas 

kindergarten children made the highest number of recognition 

errors on true inferences, this was true only when the 

inferences were lexically familiar. In fact, these younger 

children misrecognized almost as many lexically familiar 

false inferences as true inferences. For the older 

children, however, the truth or falsity of the inference was 



27 

the most important factor in determining whether they 

accepted an inference or not. They noted that "while third 

graders applied constructive processes to abstract semantic 

relationships when listening and comprehending, 

kindergartners responded more to the familiarity of 

relational terms and noun order than to meaning" (p. 1495). 

One problem of interpreting the results of these 

studies using the false recognition paradigm has revolved 

around the relative contribution of gist versus verbatim 

memory in recognition sentences. That is, for some studies 

such as the Paris and Carter (1973) study, it was not clear 

whether subjects were responding to the meaning, or gist, of 

recognition sentences or whether they were depending on the 

familiarity of surface form to "recognize" true inferences 

and on differences in surface form to reject false sentences 

(Liben & Posnansky, 1977). Another problem of interpreting 

results has been determining whether subjects' correct 

selection of target sentences (over paraphrases) presented 

in natural discourse can be attributed to memory for 

verbatim surface form or whether subjects are able to use 

discourse constraints to guess correctly (Fletcher, 1992). 

In this study the problem of separating verbatim and 

gist factors is avoided by using a crossed design that 

controls for verbatim versus gist consistency with original 

acquisition material in both true and false test items. The 
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methodological problems involved with guessing rates noted 

by Fletcher (1992) for between-groups methodologies (e.g., 

Bates et al., 1980, & Stevenson, 1988) are also avoided in a 

within-subjects false recognition design. 

Another fundamental problem with the false recognition 

paradigm, however, is the fact that subjects are ordinarily 

instructed to reject all test items except the originally 

presented items. This can make it difficult to interpret 

whether people's failure to misrecognize true inferences 

means they are not integrating presented premises or whether 

they are simply successful at following instructions to 

reject sentences not previously presented. A related 

problem is whether subjects actually grasp that the task is 

a verbatim one or not. School-age children and adults are 

ordinarily encouraged to process material for gist in 

academic and everyday situations. To circumvent problems 

involved with interpretation in the false recognition 

paradigm due to a failure to grasp the nature of a verbatim 

task, subjects were assigned to two groups in this study. 

One group, the memory group, received instructions, with 

examples, to reject all but the originally presented 

material, whereas the other group, the meaning group, 

received instructions, also with examples, to accept all 

recognition stimuli consistent with meaning. 
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In the meaning condition, a recognition format is used 

in which subjects are asked to answer questions about 

meaning rather than to accept and reject sentences based on 

memory. Weismer (1985) used this modification of the false 

recognition paradigm in a study comparing constructive 

memory of children who evidenced deficits in receptive and 

expressive oral language skills and in children who were 

acquiring language normally using a verbal and a picture 

condition. In the verbal condition, she used three-sentence 

stories consisting of two premises that could be integrated 

(e.g., Grandpa is in the boat and Grandpa kisses Grandma) 

and a filler (e.g., Grandma winks at Grandpa). Rather than 

telling children to reject sentences they had not been 

previously presented with, she used questions to test 

recognition of true premises, false premises, true 

inferences, and false inferences (e.g., respectively, Was 

Grandma in the boat?, Did Grandma kiss Grandpa?, Was Grandpa 

in the boat?, Was Grandpa on the bridge?). 

The retention material for the three experiments in 

this study consisted of sentences in Experiment 1 and 

Experiment 3 and inflected word pairs in Experiment 2. 

Subjects were instructed either to accept only presented 

sentences and words pairs in the memory condition or to 

accept sentences that meant the same as presented sentences 

and word pairs that worked the same way (i.e., had similar 
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patterns) as presented pairs. If people in the memory group 

are successful at rejecting true inferences (Experiment 1), 

similar patterns (Experiment 2), and true interpretations 

(Experiment 3), whereas people in the meaning group 

recognize the true inferences, similar patterns, and true 

interpretations, then that rejection is not based on an 

inability to generate these inferences, patterns, or 

interpretations. 

To sum up, this study uses a crossed design which 

controls for verbatim versus gist cues in recognition 

sentences, a within-subjects design which controls for 

memory differences and guessing rates across subjects, a 

memory and meaning condition to control for instructional 

problems associated with the false recognition paradigm, and 

a recognition format that includes questions to test 

integrative memory in the meaning condition. These 

modifications of the false recognition paradigm make it 

possible to avoid the earlier problems of interpretation 

when using the false recognition paradigm. 

Reasoning-Remembering Relationships 

There are two questions about the relationship between 

reasoning and remembering that fallout of this discussion. 

First, does reasoning depend on memory, and second, does 

reasoning, in turn, affect memory? There are two positions 

traditionally maintained by theorists on the nature of 
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remembering and reasoning. The first position, necessity, 

has been that correct inferences (reasoning) depend on 

memory for original (verbatim) premises (e.g., Bryant & 

Trabasso, 1971) and the second position, the constructivist 

(e.g., schematic) argues that reasoning influences what is 

remembered (e.g., Bartlett, 1932; Bransford, Barclay, & 

Franks, 1972). These positions are not necessarily mutually 

exclusive; many theorists believe that influences operate in 

both directions. Either position (that memory influences 

reasoning and/or that reasoning influences memory), however, 

leads to a prediction of positive dependency between memory 

(for presented premises) and reasoning (e.g., misrecognition 

of inferences in a memory task). That is, the conditional 

probability of misrecognizing correct inferences given 

correct memory for the original premises should be higher 

than the unconditional probability of misrecognizing correct 

inferences. By the same token, the conditional probability 

of remembering an original premise should be higher if a 

correct inference is misrecognized. Nevertheless, it is 

possible to make the opposite prediction as have the 

misinformation theorists (e.g., Loftus, 1979; Loftus & 

Hoffman, 1989), who have argued that correct memory for 

original stimuli should make it easier for subjects to 

reject (i.e., not misrecognize)unpresented stimuli. Reyna 

and Kiernan (in press) have extended this argument to 
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sentences. They have claimed that if the misinformation 

theorists are correct, it should follow that the conditional 

probability of rejecting (i.e., not misrecognizing) a 

correct inference should be higher if the original premise 

is remembered and negative dependencies between memory and 

reasoning in the false recognition paradigm should be found. 

However, recent findings challenge many of the 

assumptions about reasoning-remembering relationships. One 

is memory independence, which means that reasoning is 

stochastically independent of memory for problem information 

(e.g., Brainerd & Kingma, 1984; Reyna, 1992; Reyna & 

Brainerd, 1990; Reyna & Kiernan [in press]). Fuzzy-trace 

theory (e.g., Brainerd & Reyna, 1990) posits that gist and 

verbatim representations are encoded in parallel and that 

true inferences (correct reasoning) and premises (problem 

information) are verified from two different memory systems, 

verbatim and gist. To verify premises, subjects will access 

verbatim memory traces, but inferences cannot be verified 

from verbatim memory traces because these inferences were 

never presented. In this study, whether the relationship 

between reasoning and memory is positively or negatively 

dependent, or independent, will be determined by likelihood 

ratio analyses. These analyses determine whether the 

likelihood of saying yes (or no) to one retention stimulus 
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is dependent (positively or negatively) upon the likelihood 

of saying yes (or no) to another retention stimulus. 

Another recent finding related to the issue of the 

relationships between reasoning and remembering is 

acquisition-retention asymmetry, a finding that factors 

which affect acquisition may affect retention differently. 

Although most previous studies have attempted to test 

subjects outside of short-term memory by including buffer 

activities before the retention tests, they have not 

included a long-term retention test. Recent studies of 

long-term retention have shown that results at long-term 

retention are often not the same as those obtained at short

term retention (e.g., Brainerd, Reyna, Howe, & Kingma, 1990; 

Reyna & Kiernan, in press). In this study both an 

acquisition test and a long-term retention test are given to 

detect if differences between verbatim and gist memory at 

acquisition remain stable over time. 

Another tenet of fuzzy-trace theory is that there is a 

developmental verbatim to gist shift (e.g., Brainerd & 

Reyna, 1990; Brainerd & Reyna, in press; Reyna & Brainerd, 

1991), and two developmental patterns have been identified 

in the literature which are both consistent with this idea 

(Brainerd and Reyna, in press, 1993; Reyna, 1992). One 

pattern shows minimal age variability for performance on 

verbatim-oriented tasks during preschool and elementary 
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school years with a subsequent deterioration, whereas 

performance on gist-oriented tasks improves throughout 

childhood and adolescence. Another pattern shows only 

limited age variability from preschool years onward for 

verbatim-oriented tasks with performance on gist-oriented 

tasks improving dramatically during these same years. If 

the first pattern is the correct one (that verbatim memory 

deteriorates from around the end of elementary school years 

while gist continues to develop), then adults should show an 

almost complete reliance on gist. If the other pattern is 

correct (that verbatim memory varies little and gist memory 

develops), adults should certainly demonstrate excellent 

performance on gist, but should still show evidence of being 

able to maintain verbatim traces when so instructed. 

Individual Differences 

Whereas memory studies in the constructivist tradition 

have used a "group differences" approach, Schmidt (1990) 

investigated the individual gist and verbatim tendencies of 

four- and six-year-olds by testing their memory spans for 

words in intact and in random sentences. Intact sentences 

are sentences in which normal word order is maintained. 

Random sentences are sentences in which word order is 

scrambled. For example, the words in the intact sentence 

The tired boys took a nap could be scrambled to produce the 

random sentence tired a boys nap the took. She reasoned 
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that children who demonstrated a relatively greater 

advantage for remembering more words in correct order in an 

intact sentence in comparison to when these sentences were 

presented in random order had a tendency to process 

sentences as gist. Conversely, children who were less 

disadvantaged by having sentences presented in scrambled 

word order had a tendency to process sentences in a verbatim 

fashion. Children who enjoyed a 50% or greater advantage 

when presented intact sentences were classified as the gist 

group, and those who enjoyed less than a 50% advantage were 

classified as the verbatim group. Both groups of children 

had longer intact than random spans. However, the gist 

group had longer average intact spans and the rote group had 

longer average random spans. She concluded that these 

children had qualitatively different memories that did not 

simply lie along a continuum from poor to good memorizers. 

Children classified as gist memorizers answered more 

inference questions about pictures and stories than rote 

children did. On the other hand, rote children had better 

recognition memory for the details in pictures or stories. 

Because children's verbatim and gist performance has 

been demonstrated to be at least somewhat dependent on 

individual differences, it is not clear whether adults will 

also show this tendency or whether the verbatim-to-gist 

shift will be completed by adulthood, in which case adults, 
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in general, should rely almost exclusively on gist memory. 

Whether people show individual differences in the tendency 

to process material in a verbatim or gist style is an 

educationally important question. Rote memorizing is out of 

fashion in modern education, but rote memory is essential to 

many learning tasks, and people benefit from having material 

presented in a way that fits their learning style. In this 

study on adult gist and verbatim memory, Schmidt's (1990) 

test of individual differences is adapted for use with adult 

subjects. 

Type of Material Studied 

Past studies have tended to use only spatial narratives 

to investigate reasoning-remembering issues. Because it is 

commonly believed that spatial material has special 

properties, for example, a greater likelihood of evoking 

concrete spatial imagery, both spatial and linear 

narratives, or "stories," have been included in Experiment 1 

for comparison. The morphological material (inflected word 

pairs) of Experiment 2 contains both nouns and verbs for 

comparison. Experiment 3 consists of narratives, or 

"stories," which contain a novel metaphor. 

Experiment 1 investigates adults' verbatim sentence 

memory and sentence reasoning for transitive inferences in 

short narratives, which have been a traditional type of 

material in these kinds of experiments. In order to extend 
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findings to a wider variety of material, Experiment 2 

concerns adults' verbatim memory for words pairs and gist 

extraction for the patterns of morphological inflections, 

and Experiment 3 looks at verbatim sentence memory for 

metaphors and gist extraction of various interpretations in 

short narratives. Metaphors are different from the spatial 

and linear sentences in Experiment 1 because metaphors are 

meant to be interpreted figuratively, not literally. 

Figurative meaning is disassociated from literal (or 

surface) form. The aim of these experiments is to explore 

the generalizability of findings on gist and verbatim 

memory. Finally, individual differences in verbatim and 

gist memory using Schmidt's (1990) test of rote and gist 

memory are examined. 



CHAPTER 2 

EXPERIMENT 1: VERBATIM AND GIST MEMORY 

FOR SPATIAL AND LINEAR SENTENCES 

Introduction 
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Reyna and Kiernan (in press) recently studied 6-year

old and 9-year-old children's memory, comprehension, and 

integration of sentences describing both linear and spatial 

relationships within the framework of fuzzy-trace theory 

(e.g., Reyna & Brainerd, 1992). They employed the 

methodological modifications to the false recognition 

paradigm discussed above to address the problems identified 

in previous studies of constructive memory of children. 

Reyna and Kiernan (in press) found evidence that 

children were able to distinguish presented sentences from 

true unpresented sentences that shared the same gist and 

were superficially similar to the presented sentences. 

However, at the same time, children were subject to gist 

intrusion and accepted these true, unpresented sentences 

more often than superficially similar but false sentences. 

Although older children were better at the memory task in 

general, the patterns of gist intrusion were similar for 

both age groups indicating that superior verbatim 

recognition did not translate into relatively less gist 

intrusion for older children. In fact, after one week, 
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older children, while maintaining their overall performance 

superiority in the memory task, lost relatively more 

verbatim information than younger children did. 

Reyna and Kiernan (in press) found that in the memory 

condition surface details were lost over time, but that gist 

remained accessible and was increasingly used to verify 

sentences. Memory over time came to resemble meaning. They 

found, however, that spatial and linear sentences were not 

responded to equally. Spatial sentences tended to lend 

themselves to gist extraction more easily, both in the 

memory and in the meaning condition, whereas linear 

sentences tended to be verified more (than spatial 

sentences) on the basis of verbatim memory. Dependency 

analyses revealed that recognition of true inferences was 

generally independent of memory for the presented sentences 

when children were instructed to process for memory. These 

same relationships were largely positive when children were 

instructed to process for meaning. 

Children performed well in the meaning condition, 

suggesting that they were able to integrate the premise 

information to derive correct inferences. There was 

evidence that spatial sentences more likely to be processed 

for gist and that linear sentences were more likely to be 

verified by verbatim memory even in the meaning condition. 
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Older children performed better than younger children, but 

there were no qualitative differences in the two age groups. 

No evidence was found for constructive models of memory 

nor for the necessity position (i.e., that correct reasoning 

depends on memory). As noted, Reyna and Kiernan (in press) 

found that reasoning (misrecognizing correct inferences) was 

independent of premise memory. They also found evidence for 

both accurate verbatim memory and gist intrusion at 

acquisition. These two findings support fuzzy-trace 

theory's claims that (1) verbatim and gist memories are 

independent and (2) verbatim and gist traces are laid down 

in parallel (i.e, that gist does not grow out of verbatim 

memories) . 

Reyna and Kiernan's (in press) methodology, with slight 

modifications, has been employed in this study in order to 

avoid the methodological problems (in the child development 

literature) summarized by Reyna and Kiernan as well as the 

methodological problems of controlling for the amount of 

guessing involved in memory for verbatim versus gist 

identified in the adult literature by Stevenson (1988) and 

Fletcher (1992). As in the Reyna and Kiernan study, whether 

the relationship between reasoning and memory was positively 

or negatively dependent, or independent, was determined by 

likelihood ratio analyses. 



In sum this study is a direct outgrowth of the Reyna 

and Kiernan (in press) study. The purpose of this adult 

study was to investigate whether their findings could be 

generalized to adults and to a wider variety of materials. 
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Experiment 1 investigates verbatim and gist memory for 

linear and spatial transitive inferences. In the same way 

that the Reyna and Kiernan (in press) study was different 

from previous studies with children, this study is different 

from other studies with adults in that modifications used by 

Paris and Mahoney (1974) and Liben and Posnansky (1977) were 

employed to unconfound truth and lexical familiarity. A 

within-subjects design avoids the problems of assessing 

relative contributions of memory and/or guessing noted by 

Fletcher (1992). In the memory condition, a greater number 

of misrecognitions of true inferences with familiar wording, 

for example, compared to false inferences with equally 

familiar wording, can be attributed to memory for gist 

rather than to memory for lexical familiarity or to 

different guessing strategies. By the same token, greater 

recognition of presented premises over misrecognition of 

unpresented but equally true sentences is attributable to 

verbatim memory. A meaning condition was also included for 

comparison to see if, when instructed to, adults could 

recognize true inferences consistent with the gist at the 

same rate as presented premises, while rejecting all false 



sentences regardless of surface familiarity. Experiment 1 

was also different from other adult studies in that linear 

and spatial stories were included and subjects were tested 

at long- as well as at short-term retention intervals. 
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Finally, a test of individual differences in the 

tendency to process for verbatim and gist was included. It 

is possible that individuals differ from group norms in 

adulthood as well as in childhood. 

Methodology 

Subjects. Forty-eight subjects participated in the 

study. Forty-five subjects were students in an upper 

division course for undergraduate and graduate students 

offered by the speech and hearing department of a large 

southwestern state university. Three participants were not 

enrolled in this course, but were students in the same 

department. The youngest subject was twenty-one and the 

oldest was forty-three (M = 26). participation was 

solicited in class and potential subjects were assured that 

non-participation in the study would incur no penalty. 

Subjects were not paid for their participation. The 

experimenter told participants that a debriefing would be 

given at the conclusion of data gathering. Subjects signed 

a consent form. The same subjects participated in all three 

experiments. Twenty-four of the subjects were randomly 

assigned to the memory condition of each experiment, and 
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each experiment. 
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Design and materials. The design was a 2 X 2 X 2 X 2 X 

2 X 2 factorial. Memory-versus-meaning was a between

subjects factor. Subjects in the memory condition received 

instructions to reject all sentences except the originally 

presented sentences and the meaning group received 

instructions to accept all sentences consistent with the 

meaning of the presented sentences. However, both groups 

received exactly the same acquisition materials. The 

remaining five factors were varied within subjects: (1) Each 

subject was tested twice, once approximately thirty minutes 

after presentation of the acquisition materials and again 

after a twelve-day delay. The acquisition material for 

Experiment 1 consisted of spatial and linear "stories." 

These stories consisted of three sentences: two true 

premises and a filler sentence. (2) Subjects received two 

types of stories: four stories represented spatial 

relationships and four stories represented linear 

relationships. The following three factors characterized 

recognition sentences: (3) recognition sentences were 

either true or false, (4) premises or inferences, and (5) 

contained either original or novel wording. 
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In addition to the eight recognition sentences, 

subjects also verified the other two presented sentences, 

the filler sentence (a presented sentence not involved in 

constructing the true inference) and the other true original 

premise. 

Materials for the test of individual differences 

consisted of two lists, List A and List B, of 17 sentences, 

the first sentence being four words long, the second five 

words long, and so forth. Sentences were simple or compound 

declaratives. No sentence contained the same word twice. 

Each of the 17 sentences was presented intact or random 

(i.e., the words were randomly rearranged). For example, a 

five-word sentence on List A was The block was painted 

yellow in the intact condition and painted block the was 

yellow in the random condition. List A was identical to 

List B except in the set of sentences used. Subjects who 

received List A in the intact span condition received List B 

in the random span condition and vice versa for a total of 

34 sentences each. Half of the subjects received the intact 

span condition first, and half received the random span 

condition first. 

Procedure. Subjects were tested as a class. The three 

experiments were conducted during the same class period. 

The order of the three experiments was counter-balanced so 

that all possible combinations of order of the three 
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experiments were received by an equal number of subjects in 

each condition in each experiment in order to control for 

any possible order effects. (No effects of order were 

obtained.) The order that subjects received the material 

for the three experiments was the same for acquisition, the 

acquisition (immediate) test, and the delayed test. The 

test of individual differences was administered immediately 

after the conclusion of the last delayed test for all three 

experiments. 

The acquisition phase (for all three experiments) took 

approximately 40 minutes of class time and the second phase 

which was administered 12 days later took approximately 30 

minutes. The first phase of the study was conducted in two 

parts. The first part consisted of general introductory 

remarks to the class. Following these remarks, all material 

for the first phase was distributed to class members. The 

permission forms, instructions, and acquisition material was 

enclosed in an (10x7 1/2") envelope and the acquisition 

testing material in another (8 1/2xll") envelope. The 

smaller envelope was firmly stapled on top of the larger 

envelope. Subjects were instructed to read and sign the 

permission forms (assuming they agreed to participate), 

return this form to the smaller envelope, and then remove 

the instructions and acquisition material. This was 

followed by individual silent reading of instructions and 
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the acquisition material. The instructions for the spatial 

and linear narrative "stories" consisted of an example story 

and three practice verification sentences. Subjects in the 

memory condition were instructed to "Try to remember exactly 

what the story says." Subjects in the meaning condition 

read the following, "Think about what the story means." 

Subjects in the memory condition were then asked to verify 

whether they had seen each of three practice sentences 

according to whether or not the sentence "has the same words 

in the ~ way." Subjects in the meaning condition were 

instructed to answer questions about the story "according to 

what is true in the story." The memory group were asked to 

verify sentences, and the meaning group were asked to 

respond to the same sentences in question form. For 

example, the memory group saw "The car was later than the 

bus." The meaning group saw "Was the car later than the 

bus?" One practice sentence was a verbatim sentence (a true 

premise with original wording). Subjects in both the memory 

and the meaning conditions were instructed to say "yes" to 

this sentence type. Another practice sentence was a false 

sentence that contained words that had appeared in presented 

sentences except that the order of the nouns was reversed. 

Both groups were instructed to say IInoll to this false 

premise. The third sentence was a true inference derived 

from the two presented premises. This sentence had original 
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wording. Subjects in the memory experiment were instructed 

to reject this sentence even though "it's true" because "the 

story didn't say that." The meaning group was instructed to 

say "yes" to this sentence even though the story "didn't 

exactly say that" because "all of that together means that" 

(the inference is true). That is, the inference was true 

according to what the story meant. Each practice sentence 

was followed with a written explanation about why it was a 

correct choice or not. Subjects then read eight acquisition 

stories (and the other acquisition material for Experiments 

2 and 3) in random sequence straight through. Each story 

was on a separate page, and subjects were instructed not to 

turn back on each page. When they were finished, they put 

the instructions and acquisition material back in the 

smaller envelopes and put all the material aside (under 

their desks). Thirty minutes of normal classroom 

instruction followed as a buffer activity to empty short

term memory. Then, subjects removed the acquisition test 

material from the larger envelopes. They read brief written 

reminders of how to answer depending on whether they were in 

the memory or meaning condition. The acquisition tests for 

Experiment 1 consisted of ten retention sentences to verify 

for each narrative story. The order of these sentences was 

individually randomized for each subject. Each subject, 

however, received all ten sentences for a particular story 



48 

together and the story order was the same as it had been in 

the acquisition material. Each set of ten sentences was 

preceded by a page which told the subjects that the 

questions were about ~the first story,~ the second story," 

and so forth. Each verification sentence was on a separate 

page and subjects were instructed on each page not to turn 

back, but to go on to the next page. 

Subjects took about 25 minutes to complete the 

acquisition testing phase (for all three experiments), at 

which time they returned the acquisition tests to the larger 

envelopes and gave them to the experimenter as they left 

class. Subjects were told in the introductory remarks that 

the experimenter would return at a later date for a follow

up activity. Twelve days later the experimenter returned to 

administer the long-term retention phase followed by the 

test of individual differences. This material was 

distributed in an envelope with the long-term retention test 

on top at the beginning of a normal class period. The long

term retention instructions for Experiment 1 for the memory 

group were simply a brief reminder to answer in the same way 

they had on the acquisition test, that is, to say "yes" if 

they had actually seen the sentence and to say "no" if they 

had not, whether or not the sentence was "true." Those in 

the meaning condition were instructed to say "yes" to the 

sentence if it was true according to the meaning and "no" if 
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it was not. The long-term retention test consisted of the 

same ten sentences for each story. The sentences were again 

individually randomized (in a different order from the 

acquisition test) within each story for each subject. 

However, as on the acquisition test, the story order was the 

same as it had been on the acquisition phase of the 

experiment. 

The test of individual differences was a sentence 

copying task taken immediately after the long-term retention 

test for all three experiments. Both the intact and the 

random sentences section that each subject received was 

preceded by instructions to read each sentence "one time 

only" and then to turn the page and "write exactly what you 

have just read." Sentences were ordered by the number of 

words in a sentence, with each section of sentences 

beginning with a four-word sentence and ending with a 20-

word sentence. Each sentence was on a separate page which 

was followed by a page on which to write the sentence. 

Subjects were instructed on each page to go on to the next 

page and not to turn back. For both the intact and the 

random sections, subjects had two examples, one of a two

word and one of a three-word sentence, with instructions and 

examples of the task for each section to ensure that they 

understood the task before they began each section. 
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Results and Discussion 

Each recognition sentence varies in how much the 

surface form resembles the originally presented material, as 

well as in how consistent the gist is. Thus, each 

recognition sentence type provides a unique combination of 

cues or factors. By computing the frequency of affirmative 

responses to each recognition sentence type (across stories) 

and subjecting these data to ANOVAs and ANCOVAs, it is 

possible to determine the relative contribution of each 

factor. 

Initial analyses indicated that filler sentences were 

recognized at a high level of accuracy and they were 

subsequently dropped from analyses. ANOVAs and ANCOVAs with 

experimental position as a factor revealed a similar pattern 

of findings across experimental positions, and this factor 

was also dropped from subsequent analyses. Separate memory 

and meaning ANOVAs differing only in which premise was 

included revealed highly similar patterns of results in both 

conditions. Therefore, only the analyses with one of the 

premises are presented in detail here. To avoid any 

possible primacy effects, the second of the two premises was 

selected. The eight sentence types incorporated in the 

presented analyses comprise a factorial design in which 

premise or inference, truth or falsity, and novel or 

original wording are crossed. The results of each condition 



are analyzed separately. See Appendices F and G for F

statistics, degrees of freedom, mean-square errors, 

probability values, and means for all main effects and 

interactions for the memory and meaning ANOVAs with the 

first premise included. 

Memory Condition 
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Can adults distinguish the original form of sentences 

from their underlying gist in a recognition test? Although 

much earlier literature indicates that they cannot and that 

memory is constructive, recent evidence is mixed (e.g., Alba 

& Hasher, 1983; Fletcher, 1992). However, recent evidence 

is subject to methodological criticisms. The data in this 

study, to which such methodological criticisms do not apply, 

indicate that adults can distinguish verbatim and gist to a 

remarkable degree even after a delay. 

First, the overall data for the affirmative responses 

for the eight recognition sentences are presented and 

discussed in terms of verbatim and gist memory, followed by 

a discussion of how immediate-delay interacted with sentence 

factors. Then retention data, that is, delay data with 

acquisition data covaried out to reveal any acquisition

retention asymmetries, are presented and discussed in terms 

of verbatim and gist memory. Following this is a discussion 

of how story type, either spatial or linear, interacted with 

sentence factors and produced different recognition results 
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for spatial and linear stories. This discussion of the 

effect of story type on recognition follows the same general 

outline; that is, the data for the eight recognition 

sentence types, first for spatial and then for linear 

stories, are discussed, followed by a discussion of how 

immediate-delay interacted with story type and sentence 

factors. Retention is again discussed in terms of adjusted 

cell means derived from covarying acquisition from delay 

data, also in terms of both spatial and linear stories 

separately. This is followed by a discussion of how 

individual differences may influence reasoning and memory 

for spatial and linear material. Finally, reasoning

remembering dependencies are presented and discussed. All 

differences discussed are significant at probability levels 

stated in the text or as determined by Newman-Keuls 

comparisons at ~ < .05. 

Note that affirmative answers to all recognition 

sentences in the memory condition exce~t for the originally 

presented premises, represent misrecognition of unpresented 

sentences and are technically errors. (This is also true 

for unpresented words pairs and unpresented sentences in the 

memory condition of Experiments 1 and 2.) 

Overall verbatim versus gist memory. There was an 

interaction among the three sentence factors of premise

inference, true-false, and original-novel, l(1,23) = 7.91, 



MS = .05, Q = .0099, as well as component interactions of 

true-false and premise-inference, ~(1,23) = 11.63, MSe 

.06, Q = .0024; premise-inference and original-novel, 

~(1,23) = 6.86, MS e = .05, Q = .0153; and true-false and 

original-novel, ~(1,23) = 36.10, MSe = .05, Q = .0000 and 

component main effects for premise-inference, ~(1,23) = 

44.16, MS e = .04, Q = .0000; true-false, ~(1,23) = 36.59, 

MS e = .19, Q = .0000; and original-novel, ~(1,23) = 27.95, 

MS e = .11, Q = .0000. Figure 1 displays the overall data 

for the eight recognition sentences. 
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The most striking result is that the presented 

premises, the true-premise-original sentences, were 

recognized much more frequently than all other recognition 

sentences. In fact, these sentences were recognized 24% 

more frequently than their nearest competitors, the true 

inferences with original wording (true-inference-originals). 

Because all true sentences share truth, or gist, subjects' 

ability to distinguish presented premises from true 

unpresented sentences must be attributed to verbatim memory 

for surface cues. 

The two verbatim sentence factors which subjects had 

available to them as cues were the surface features of 

premise-inference and original-novel. A premise provided 

the cue of noun co-occurrence. That is, the same two nouns 
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Figure 1. Mean proportion of affirmative responses for 
different sentence types in the memory condition of 
Experiment 1. TPO = True premise with original wording; TPN 
= True premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with' novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FIO = False inference with 
original wording; FIN = False inference with novel wording. 
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that had originally appeared in the same sentence at 

acquisition appeared together in a recognition sentence. An 

inference differed in that it contained two nouns that had 

appeared in two different presented premises of a story. (A 

true inference by definition also contains meaning which has 

never been explicitly presented.) The other surface cue 

subjects had available was whether the recognition sentences 

contained original or novel wording. 

Whereas verbatim memory is demonstrated by comparing 

the presented premises with true unpresented sentences, 

evidence of gist intrusion is most directly supported by 

comparing the true unpresented sentences to their 

corresponding false sentences, which share surface 

similarity and differ only in truth value. For example, the 

true premises with novel wording (i.e., true paraphrases of 

presented premises) were compared to false premises with 

novel wording (false-premise-novels) and the true 

inferences with original wording (true-inference-originals) 

were compared to the false inferences with original wording 

(false-inference-originals), and so forth. Because these 

true sentences shared surface familiarity with their 

corresponding false sentences, greater misrecognition of 

true but unpresented sentences can be attributed to the 

intrusion of semantic gist. These findings argue against 

any constructivist model of memory in which people cannot 



distinguish the products of reasoning from originally 

presented information. Adults clearly retained memory for 

the presented premises even though they differed only in 

surface form from the true inferences and paraphrases. 
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Besides clear evidence of verbatim memory for the 

originally presented sentences, there was also evidence of 

gist intrusion because the true premises with novel wording 

and the true inferences with original wording were 

affirmatively responded to more often than their 

corresponding false sentences. The true inferences with 

original wording were also recognized more often than either 

of the true unpresented sentences with novel wording (true

premise-novels and true-inference-novels). In sum, subjects 

clearly retained verbatim memory for the originally 

presented premises while also being susceptible to gist 

intrusion, especially for sentences with lexical familiarity 

(original wording, a verbatim cue). 

Overall long-term retention. Immediate-delay 

interacted only with the surface features of premise

inference and original-novel, ~(1,23) = 4.62, MSe = .03, R = 

.0423 (see Figure 2). (Although there was no interaction 

with true-false, the data are displayed broken-out for true 

and false in Figure 2.) 
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Figure 2. Time of test differences in mean proportion of 
affirmative responses for premises and inferences with 
original and novel wording in the memory condition of 
Experiment 1. (Sentences are broken out into the eight 
sentence types although there was no interaction with true
false.) TPO = True premise with original wording; TPN = 
True premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FIO = False inference with 
original wording; FIN = False inference with novel wording. 
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However, the contribution of forgetting per se cannot 

be clearly assessed from measures taken at retention alone. 

In order to separate effects of both initial acquisition and 

subsequent forgetting, an ANCOVA in which acquisition 

responses for each category of recognition sentence were 

covariates for the corresponding retention responses was 

performed. with these differences taken into account, there 

remained a main effect for premise-inference, E(1,22) = 

13.57, MS e = .02, £ = .0013, but an interaction between 

true-false and original-novel emerged, E(1,22) = 6.21, MS e = 

.04, £ = .0207. 

Subjects said "yes" more often to true sentences with 

original wording than to true sentences with novel wording 

(40% to 27%) and all false sentences (with original and 

novel wording (see Figure 3). More true sentences with 

novel wording were recognized than false sentences with 

original wording. False sentences with original and novel 

wording were accepted at about the same rate. Although 

there was evidence of gist intrusion, even at long-term 

retention, subjects were able to reject true sentences with 

novel wording more often than true sentences with original 

wording. (Long-term retention data are broken out for the 

eight sentence types although there was no interaction for 

the three sentence factors together.) 
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Figure 3. Mean proportion of affirmative responses for true 
and false sentences with original and novel wording at long
term retention in the memory condition of Experiment 1. 
(Sentences are broken out into sentence types although there 
was no interaction with premise-inference.) TPO = True 
premise with original wording; TPN = True premise with novel 
wording; TIO = True inference with original wording; TIN = 
True inference with novel wording; FPO = False premise with 
original wording; FPN = False premise with novel wording; 
FlO = False inference with original wording; FIN = False 
inference with novel wording. Retention means are adjusted 
for acquisition. 
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Spatial versus linear verbatim and gist memory. Story 

type (spatial-linear) had an important impact on sentence 

recognition, interacting with all three sentence factors, 

1(1,23) =16.92, MS e = .03, P = .0004 with component 

interactions of spatial-linear with premise-inference and 

true-false, 1(1,23) = 30.67, MS e = .04, P = .0000; spatial

linear and true-false, F(l,23) = 13.14, MS e = .09, P = 

0014; spatial linear and premise-inference, 1(1,23) = 

13.71, MSe = .04, P = .0012; and spatial linear and 

original-novel, E(I,23) = 6.80, MSe = .04, P = .0157. 

Figure 4 displays the data for the interaction of spatial

linear with the three sentence factors. Verbatim and gist 

memory for spatial sentences will be considered first, 

followed by a similar discussion of linear sentences. Then 

spatial and linear results will be compared. 

Spatial verbatim and gist memory. A 32% premium for 

the presented spatial premises over their nearest 

competitors, the true spatial premises with novel wording is 

evidence of verbatim memory for the presented spatial 

premises. There is also considerable evidence for gist 

intrusion as evidenced by true-false discrimination. All 

true but unpresented spatial sentences were recognized more 

often than their false counterparts. 
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Figure 4. Mean proportion of affirmative responses for 
spatial and linear different sentence types in the memory 
condition for Experiment 1. TPO = True premise with original 
wording; TPN = True premise with novel wording; TIO = True 
inference with original wording; TIN = True inference with 
novel wording; FPO = False premise with original wording; 
FPN = False premise with novel wording; FlO = False 
inference with original wording; FIN = False inference with 
novel wording. 
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Linear verbatim and gist memory. The linear presented 

premises (true-premise-originals) and the linear true 

inferences with original wording were recognized equally 

often. Also, true linear sentence with original wording 

were recognized more frequently than the true linear 

sentences with novel wording (both premises and inferences), 

which were themselves recognized about equally. This would 

suggest that for true linear sentences subjects were using 

only the verbatim cue of original wording to distinguish 

among the four true sentence types. Because true linear 

sentences were recognized overall more than false linear 

sentences, subjects were also using gist to distinguish true 

from false sentences, but it apparently was only in 

conjunction with original wording because subjects were able 

to distinguish only those true linear sentences with 

original wording from their corresponding false sentences 

with original wording. They were not able to distinguish 

true linear sentences with novel wording from false linear 

sentences with novel wording. All linear sentences, true 

and false, with novel wording were recognized equally. This 

indicates that truth, taken alone, was not an efficient cue. 

Interestingly, the false linear premises with original 

wording were misrecognized more often than the false spatial 

premises with original wording. 
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Spatial versus linear sentences. The true spatial 

presented premises were recognized at a greater rate than 

any other sentences, spatial or linear. Both of the true 

spatial premises (with original and novel wording) were 

recognized well over both true linear premises (with 

original and novel wording), at a 25% and 21% premium, 

respectively. Subjects said "yes" to true spatial premises, 

both with original and novel wording, more often than to 

true spatial inferences with original and novel wording. 

Although more true linear sentences were recognized than 

false ones, linear sentences were largely distinguished by 

whether they had original wording or not, which was not the 

case for spatial sentences. For spatial material, there was 

evidence that spatial premises were more likely to be 

processed in a gist-like fashion than are inferences. In 

sum, we see that spatial sentences were much more subject to 

gist intrusion than linear sentences, for which gist 

intrusion depended on the presence of original wording, 

itself a surface feature. However, it was spatial premises 

that were especially subject to gist intrusion. Subjects 

had little difficulty rejecting true spatial inferences 

whether they had original or novel wording. The possibility 

that spatial premises and inferences might be processed 

somewhat differently was suggested by other researchers. 

For example, Small and Butterworth (1981) pointed out that 
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spatial premises "are imageable because the nouns are 

concrete objects and the relations between the nouns are 

spatial ones." This does not mean, however, that "premise

integrating imagery" will be attempted (p. 734; see also 

Barclay, 1973). 

The recognition pattern for the linear sentences 

suggested that they were being verified to a large extent 

(but not completely) by verbatim memory for the original 

relational term. The relational terms themselves appear in 

both true and false recognition sentences, and by themselves 

can distinguish only among sentences which contain these 

original terms and sentences which do not, regardless of 

whether these recognition sentences are true or false. 

Spatial versus linear long-term retention. Irnrnediate

delay interacted with both true-false and spatial-linear, 

~(1,23) = 13.33, MSe = .02, P = .0013. Over time spatial 

material showed greater true-false discrimination than 

linear material. At acquisition, true spatial and linear 

sentences were recognized about equally and false sentences 

were rejected about equally. However, after twelve days, 

true spatial sentences were recognized more frequently than 

true linear sentences, whereas false linear sentences were 

recognized more often than false spatial sentences. 

(However, all true sentences were recognized more often than 

all false sentences at both acquisition and delay.) 
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Original-novel wording, however, qualified these 

results, F(1,23) = 5.34, MS e = .02, p. = .0302. These data 

are displayed in Figure 5a and b. The recognition rate of 

true spatial sentences with original wording increased at 

delay over what it had been at acquisition and the 

recognition rate of true linear sentences with original 

wording dropped. Whereas both false spatial and false 

linear sentences with original wording had been 

misrecognized about equally at acquisition, at delay false 

spatial sentences with original wording were misrecognized 

less often that false linear sentences with original 

wording. Over time spatial sentences were increasingly 

verified with gist and linear sentences were increasingly 

verified with the verbatim cue of original wording. 

In order to separate effects of both initial 

acquisition and subsequent forgetting, an ANCOVA in which 

acquisition responses for each category of recognition 

sentence were covariates for the corresponding retention 

responses was conducted. The results are displayed in 

Figure 6. Even with these differences taken into account, 
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Figure 5. Time of test differences in mean proportion of 
affirmative responses for true and false spatial and linear 
sentences with original and novel wording in the memory 
condition of Experiment 1: for spatial sentences (Panel a); 
for linear sentences (Panel b); ORIG. = with original 
wording; NOV. = with novel wording. 
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Figure 6. Mean proportion of affirmative responses for 
spatial and linear different sentence types at long-term 
retention in the memory condition of Experiment 1. TPO = 
True premise with original wording; TPN = True premise with 
novel wording; TIO = True inference with original wording; 
TIN = True inference with novel wording; FPO = False premise 
with original wording; FPN = False premise with novel 
wording; FIO = False inference with original wording; FIN = 
False inference with novel wording. Retention means are 
adjusted for acquisition. 
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there remained a four-way interaction between premise

inference, true-false, original-novel, and spatial-linear, 

E(1,22) = 9.93, MSe = .03, R = .0046 with component 

interactions of spatial-linear with premise-inference, and 

true-false, E(1,22) = 20.50, MSe = .04, R = .0002; spatial

linear with true-false and original-novel, E(1,22) = 4.36, 

MS e = .03, R = .0486; true-false with original-novel, 

E(1,22) = 6.21, MSe = .04, R = .0207; true-false with 

spatial-linear, E(1,22) = 35.42, MSe = .02, R = .0000; and 

component main effects for premise-inference, E(1,22) = 

13.57, MSe = .02, Q = .0013. An analysis (Newman-Keuls) on 

the adjusted cell means revealed that the presented spatial 

premises were still recognized at a 21% premium over their 

nearest competitors--the true spatial premises with novel 

wording (61% to 40%). They were also recognized at a 34% 

premium over the presented linear premises. Another 

remaining difference between spatial and linear material at 

long-term retention was that the linear false premises with 

original wording were recognized more often than the 

corresponding spatial false premises with original wording. 

Even with initial acquisition removed, subjects were seen at 

long-term retention to be able to use gist to reject the 
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spatial false premises with original wording, but were lured 

by original wording into accepting linear false premises 

with original wording at a higher rate. All true spatial 

sentences were still recognized over the spatial false 

premises with original wording showing that considerable 

spatial gist remained. The only distinction remaining among 

the linear sentences themselves was that the true inferences 

with original wording were misrecognized at a greater rate 

than the linear false inferences with original and novel 

wording. In brief, we see distinct differences in the 

forgetting rates of spatial and linear material with more 

spatial gist maintained for a longer time than linear gist. 

Memory for linear material, on the other hand, largely 

consisted of memory for the original wording, a verbatim 

cue, with minimal memory for gist remaining. 

Individual differences. Both intact sentences and 

randomly ordered sentences were scored by counting the 

number of words correctly recalled in their presented order 

for each sentence. For example, if a subject wrote "Babies 

love cookies for a snack" for the eight-word intact sentence 

"Babies love to eat cookies for their snack," the subject 

would receive a score of five for that sentence. If a 

subject wrote "eat for snack babies love cookies" for the 

eight-word random sentence "for eat snack babies to love 

cookies their," the subject would receive a score of five. 
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Scoring was done by circling the words in the correct order. 

For the first example, these words would have been circled: 

babies, love, cookies, for, snack. For the latter example, 

these words would have been circled: eat, snack, babies, 

love, cookies. Only exact words or syntactic variations 

(e.g., talked for talk) were counted as correct. Minor 

spelling errors that did not change word meaning were 

ignored. 

Individual subject scores were calculated for both the 

longest random and longest intact span recalled and for the 

median span length for both the random span and the intact 

span sentences. Following Schmidt (1990), individuals were 

assigned to gist and verbatim groups according to the 

advantage they demonstrated for remembering intact sentences 

over random sentences. This was determined by computing 

each individual's percentage gain score [(longest intact 

span-longest random span)/longest intact span]. Subjects 

with gain scores of 1-49% were assigned to the verbatim 

group, and those with gain scores of 50% and above were 

assigned to the gist group. Overall, there were 18 people 

assigned to the verbatim group and 30 to the gist group. 

(There were 10 individuals in the verbatim group and 14 in 

the gist group in the memory condition and 8 individuals in 

the verbatim group and 16 in the gist group in the meaning 

condition.) Overall ANOVAs for the memory and meaning 
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conditions for the three experiments with verbatim-gist 

included as a grouping factor revealed only three 

interactions with experimental factors, two in Experiment 1 

and one in Experiment 3. When graphed these results lacked 

face validity; that is, the graphs appeared to reveal more 

gist-like patterns for the verbatim group and more verbatim

like patterns for the gist group. This could be seen 

because recognition sentences have both verbatim and gist 

features which are factorially crossed. 

An ANOVA with verbatim-gist as a grouping factor and 

random span and intact span as dependent variables, revealed 

that verbatim-gist interacted with random span, E(1,46) = 

32.91, MSe = 1.90, Q = .0000, but not with intact span. The 

verbatim group had longer random spans (M =10.06) than the 

gist group (M = 7.70); however, there were no significant 

differences in the intact span scores of the verbatim and 

gist groups. The average intact span was quite high (M = 
17.7). This fact and the fact that four people received the 

maximum possible intact scores of 20 suggested the 

possibility of ceiling effects for the intact spans. 

Finally, memory for intact sentences is ambiguous because 

they could be remembered either using gist or verbatim 

memory. It was then decided to assign people to verbatim 

and gist groups solely on the basis of their random span 

scores. The median random scores were used instead of their 
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longest random scores to make group assignments in order to 

eliminate as much error as possible that anyone 

particularly long random sentence being somehow more 

memorable might introduce. It was noted that there was a 

possible list effect on the median random scores with those 

subjects receiving random List B receiving somewhat smaller 

median random scores (M = 5.57) than those subjects 

receiving random List A (M = 5.99). Therefore, subjects 

were assigned to the verbatim group if their median random 

span score for their list (A or B) exceeded the average 

median random span score for that list (A or B) and to the 

gist group if their median random span score for their list 

(A or B) was less than the average median random span score 

for that list (A or B.) Their intact scores were not taken 

into account. In the memory condition, there were 13 

subjects assigned to the verbatim group and 11 to the gist 

group. In the meaning condition, there were 8 subjects 

assigned to the verbatim group and 16 to the gist group. 

Overall ANOVAs conducted for both the meaning and memory 

conditions of all three experiments with this second 

verbatim-gist factor as a grouping factor revealed many more 

interactions with experimental factors than the former 

verbatim-gist grouping based on gain scores had. When these 
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interactions were graphed, they appeared to have face 

validity. Therefore, only the results with the verbatim

gist groups based on the adjusted median random span scores 

are analyzed here. 

1. Interaction of verbatim-gist grouping with sentence 

factors and type of material. Verbatim-gist grouping 

interacted with all sentence factors (premise-inference, 

true-false, and original-novel) as well as story type 

(spatial-linear), ~(1,22) = 6.59, MSe = .02, R = .0176 with 

component interactions of verbatim-gist with premise

inference, l(1,22) = 4.21, MSe = .03, 2 = .0524 and 

verbatim-gist with true-false, ~(1,22 = 4.20, MS e = .17, R = 

.0526. 

As can be seen in Figure 7a and b, the patterns of 

recognition were similar for the two groups. There were 

some differences, however. The responses of the verbatim 

group indicated that they were relying on lexical 

familiarity almost exclusively to distinguish among linear 

sentences. They recognized more false linear premises with 

original wording, a verbatim cue, than the gist group did. 

The verbatim group also distinguished between the true 

linear inferences with original wording and the true 
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Figure 7. Individual differences in mean proportion of 
affirmative responses for different sentence types in the 
memory condition of Experiment 1; for verbatim group (Panel 
a); for gist group (Panel b). TPO = True premise with 
original wording; TPN = True premise with novel wording; TIO 
= True inference with original wording; TIN = True inference 
with novel wording; FPO = False premise with original 
wording; FPN = False premise with novel wording; FlO = False 
inference with original wording; FIN = False inference with 
novel wording. 
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inferences with novel wording, whereas the gist group did 

not. The gist group rejected both spatial and linear false 

premises with original wording about equally, suggesting 

that they were better at recognizing gist in general and 

were less affected by type of material. These results were 

quite consistent with what might be anticipated, that is, 

that gist subjects would recognize more gist than verbatim 

subjects and verbatim subjects were more dependent on the 

surface feature of original wording. 

2. Interaction of verbatim-gist with delay. Verbatim

gist interacted with immediate-delay and original-novel, 

!(1,22) = 5.38, MSe = .04, R = .0300. However, a Newman

Keuls analysis failed to show any differences except that 

all sentences with original wording were recognized over all 

sentences with novel wording at delay. 

Verbatim-gist and immediate-delay also interacted with 

the other two sentence factors, premise-inference and true

false, l(1,22) = 4.84, MSe = .04, R = .0386 (see Figure 8a 

and b). However, a Newman-Keuls analysis failed to show any 

changes over time in the rate of acceptance of any sentence 

types for the gist group or for the verbatim group. At 

acquisition and delay, both the verbatim and gist groups 

recognized true premises (with original and novel wording) 

about equally. However, gist subjects accepted true 

premises (with original and novel wording) and true 
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true and false premises and inferences in the memory 
condition of Experiment 1; for verbatim group (Panel a); for 
gist group (Panel b). 
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inferences (with original and novel wording) equally and 

rejected corresponding false premises and inferences 

equally, whereas the verbatim group rejected true inferences 

(with original and novel wording) and all false sentences 

(premises and inferences) about equally. Thus, the verbatim 

group was more successful at rejecting some unpresented 

sentences (inferences) than the gist group as might be 

expected. 

Reasoning-remembering relationships. One of the major 

questions of this study is whether people have to remember 

originally presented information (premises)--even for a 

short time--in order to reason correctly (make correct 

inferences). The intuitive answer is yes, but there is 

evidence that memory for the originally presented problem 

facts (the verbatim traces of premises) and ability to 

reason correctly are stochastically independent. (e.g., 

Reyna, 1992). Fuzzy-trace theory explains this finding by 

positing that people ordinarily prefer to reason with gist 

whenever possible, but tend to answer memory questions with 

verbatim represent~tions. If this is correct, then 

reasoning (deriving true inferences) should not necessarily 

be related to verbatim memory for presented premises. That 

is, if people reason with gist, they do not need to maintain 

verbatim information in order to reason. They mayor may 

not remember the verbatim information, but this is not 
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necessarily related to their ability to reason correctly so 

long as the necessary gist is available. This question is 

explored in this study by looking at the relationships 

between verbatim premise memory and the inferences that 

followed from them. That is, does correct reasoning 

(deriving the inferences) depends on accurate verbatim 

memory? If correct reasoning depend on memory for presented 

premises, then premises and inferences will be positively 

dependent. If presented premises and true inferences that 

follow from them are found to be independent, then memory 

for presented premises (verbatim) can be said to be 

independent of memory for inferences (gist). The 

dependencies can be determined by performing likelihood 

ratio analyses of the dependencies between presented 

premises and inferences. If memory and reasoning are 

positively dependent, their joint probability ought to show 

an increase over the product of their marginal 

probabilities. 

Any independence found for the products of memory 

(premises) and the products of reasoning (inferences) should 

be more evident at acquisition for the following reasons. 

Verbatim representations are accessible at acquisition and 

to be less accessible with the passage of time (e.g., Alba & 

Hasher, 1983). Gist representations, however, tend to be 

more longlasting and relatively stable over time. Because 
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people prefer to reason using gistlike representations, but 

to answer memory questions using verbatim representations, 

we should see reasoning-remembering independence at 

acquisition, but this should tend to be attenuated over time 

as verbatim traces become less accessible and people have to 

rely increasingly on gist to verify presented premises 

(e.g., Reyna & Kiernan, in press). This would produce 

increased positive dependency between presented premises and 

true inferences. 

On the other hand~ assuming that this account is 

correct, true inferences and true paraphrases of verbatim 

premises (true-premise-novels) should relate differently to 

each other than do the inferences and verbatim premises 

(true-premise-originals). That is, both true paraphrases 

and inferences should be verified from gist representations. 

This is assumed because true sentences were generally 

recognized over false sentences and gist, or truth, was the 

only difference between true and corresponding false 

unpresented sentences. Therefore, "yes" responses to both 

true paraphrases and inferences would result from subjects 

consulting their gist memory in both cases rather than 

separate independent verbatim and gist representations. 

Tables 1 and 2 display (for spatial and linear 

relationships, respectively) the outcomes of likelihood 

ratio analyses of the dependencies between presented 



Table 1 

Relationships Between Verbatim Premises and Inferences for 

Spatial Stories 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Memory 

Immediate 

TP1-TIO 

.22 

.20 

Independent 

TP1-TIN 

.19 

.18 

Independent 

Delay 

TP1-TIO 

.26 

.25 

Independent 

TP1-TIN 

.19 

.18 

Independent 

TP2-TIO 

.18 

.17 

Independent 

TP2-TIN 

.16 

.15 

Independent 

TP2-TIO 

.29 

.26 

Independent 

TP2-TIN 

.22 

.19 

Independent 
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Note. Independent = R > .05; Marginal = R is .05; otherwise 
R <.05. TP1 = First true premise; TP2 = Second true 
premise; TIO = True inference with original wording; TIN = 
True inference with novel wording. 



Table 2 

Relationships Between Verbatim Premises and Inferences for 

Linear Stories 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Memory 

Immediate 

TP1-TIO 

.19 

.21 

Independent 

TP1-TIN 

.07 

.11 

Independent 

Delay 

TP1-TIO 

.18 

.14 

Independent 

TP1-TIN 

.07 

.07 

Independent 

TP2-TIO 

.19 

.22 

Independent 

TP2-TIN 

.10 

.11 

Independent 

TP2-TIO 

.20 

.15 

Independent 

TP2-TIN 

.08 

.07 

Independent 
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Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. TP1 = First true premise; TP2 = Second true 
premise; TIO = True inference with original wording; TIN = 
True inference with novel wording. 
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premises and true inferences for immediate and for delayed 

tests. The data are collapsed across the stories 

(separately for spatial and linear); however, the 

contingencies were computed within each story. That is, 

presented premises were related only to the true inferences 

that followed from them. Tables 1 and 2 show that memories 

for verbatim premises and for true inferences for both 

linear and spatial stories were independent. The 

recognition of true inferences was clearly related to the 

information in the originally presented sentences 

(premises), but it was not dependent on verbatim memory for 

these presented sentences at either acquisition or at delay. 

Tables 3 and 4 display the data for both spatial and 

linear sentences respectively at acquisition and delay for 

the relationships among premise paraphrases and inferences, 

which were positively dependent in most cases. However, 

there was a difference between spatial and linear material. 

Spatial material shows positive dependencies between all 

premise paraphrases and inferences, both of which are 

gistlike representations, which indicates that subjects were 

consistently tapping gist memory to respond to both. These 

results contrasted with those of linear sentences in which 

four of the six analyses showed independence and two showed 

positive dependency (one at acquisition and one at 

retention). This is consistent with earlier findings in 
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Table 3 

Relationships Among Premise Paraphrases and Inferences for 

Spatial Stories 

Memory 

Immediate 

TPN-TIO TPN-TIN TIO-TIN 

Joint .13 .15 .15 

Marginal Product .08 .08 .05 

Relation Positive Positive Positive 

Delay 

TPN-TIO TPN-TIN TIO-TIN 

Joint .23 .22 .17 

Marginal Product .15 .11 .09 

Relation Positive Positive Positive 

Note. Independent = Q > .05; Marginal = Q is .05; otherwise 
Q <.05. TPN = True paraphrase with novel wording; TIO = True 
inference with original wording; TIN = True inference with 
novel wording. 
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Table 4 

Relationships Among Premise Paraphrases and Inferences for 

Linear Stories 

Memory 

Immediate 

TPN-TIO TPN-TIN TIO-TIN 

Joint .09 .05 .13 

Marginal Product .06 .03 .08 

Relation Independent Independent Positive 

Del.ay 

TPN-TIO TPN-TIN TIO-TIN 

Joint .05 .08 .09 

Marginal Product .08 .04 .08 

Relation Independent Positive Independent 

Note: Independent = £ > .05; Marginal = £ is .05; otherwise 
£ <.05. TPN = True paraphrase with novel wording; TIO = 
True inference with original wording; TIP = True inference 
with novel wording. 
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that spatial material was more likely to be verified on the 

basis of gist than was linear material. 

This finding of dependencies between misrecognition of 

inferences and paraphrases of premises supports fuzzy-trace 

theory's account of reasoning-remembering relationships. 

That is, independence occurs when subjects are tapping one 

kind of memory representation for reasoning (inferences and 

paraphrases) and another to answer verbatim memory questions 

(presented premises). Dependency is obtained when subjects 

are tapping the same gist representations as is the case for 

both premise paraphrases and for inferences. Subjects in 

the same task can maintain verbatim representations of 

premises that are independent of the true inferences that 

follow from these premises and at the same time, show 

dependency between synonymous paraphrases of those premises 

and inferences. 

Meaning Condition 

When instructed to accept all sentences consistent with 

gist, do adult subjects accept all true sentences, including 

paraphrases and inferences, at the same rate and reject all 

false sentences equally, regardless of surface form? That 

is, do they base their answers completely on gist memory or 

does surface form still influence recognition of meaning? 

And, secondly, do such instructions change the relationship 

between memory and reasoning? If the claim of fuzzy-trace 
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theory is correct that independence between presented 

premises and true inferences is the result of consulting 

verbatim memory to answer memory questions and gist memory 

to answer reasoning questions, then instructing subjects to 

base all responses on gist should produce reasoning

remembering dependency (if subjects are able to conform to 

those instructions). Questioning gist can also help to 

clarify the differences in responses to linear and spatial 

material in the memory condition. That is, are these 

differences found only when subjects are instructed to 

remember verbatim information or will they be evident even 

when subjects are instructed to respond only to meaning? 

The data in this condition indicate that adults do respond 

to recognition sentences overwhelmingly on the basis of 

gist. However, there were some small but measurable 

differences among the recognition sentences that must be 

explained as well as differences between spatial and linear 

material. 

First, the overall data for the affirmative responses 

for the eight recognition sentences are presented and 

discussed in terms of gist (meaning) recognition followed by 

a discussion of how this gist recognition changed over time. 

Then there is a discussion of how the type of story material 

affected recognition of gist. This is followed by a 

discussion of how individual differences may influence 



acquisition and retention of spatial and linear material. 

Finally, reasoning-remembering dependencies are presented. 
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Overall recognition of gist. The results in the 

meaning condition where subjects were asked to respond to 

the meaning, or gist, of the recognition sentences show that 

subjects were following instructions well and were easily 

able to distinguish true and false sentences. 

Figure 9 displays subjects' accuracy at identifying 

sentences consistent with the gist of presented information. 

All true sentences were recognized with a high degree of 

accuracy, well over their corresponding false sentences. 

The false premises with original wording were easily 

rejected. Only one false sentence type, the false premises 

with novel wording, was accepted more often than the other 

three false sentence types. This result is reminiscent of 

the Clark and Chase (1972) sentence verification model, 

which predicts increased processing difficulty in making 

true-false (i.e. meaning) judgments with increased 

processing steps. Whereas false sentences are ordinarily 

more difficult to verify than true sentences, the novel 

relational terms in the false premises with novel wording 

require an additional processing step leading to increased 

difficulty and likelihood of error. The main finding here, 

however, is the sharp distinction between true and false 

sentences, demonstrating that subjects were verifying 
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Figure 9. Mean proportion of affirmative responses for 
different sentence types in the meaning condition of 
Experiment 1. TPO = True premise with original wording; TPN 
= True premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False inference with 
original wording; FIN = False inference with novel wording. 



92 

sentences according to their gist as instructed. This is 

supported by a main effect for true-false, E(1,23) = 81.23, 

MS e = .69, 2 = .0000. Subjects' difficulty rejecting the 

false premise with novel wording is reflected in a three-way 

interaction among the three sentence factors of premise

inference, true-false, and original-novel, E(1,23) = 4.28, 

MSe = .02, 2 = .0499, and component main effects for 

premise-inference, E(1,23) = 7.02., MS e = .02, 2 = .01432, 

and true-false, E(1,23) = 81.23, MS e = .69, 2 = .0000. 

A separate ANOVA to test whether there might be any 

subtle but reliable differences among the true sentences 

revealed that more (true) spatial sentences than (true) 

linear sentences were recognized overall (82% to 71%), 

E(1,23} = 11.51, MS e = .17, 2 = .0025. Although spatial

linear interacted with premise-inference, E(1,23} = 5.33, 

MS e = .04, 2 = .0304, a Newman-Keuls analysis failed to 

reveal any more than that spatial premises and inferences 

were recognized equally and more often than linear premises 

and inferences, which were also recognized equally. 

An interaction with delay, E(1,23} = 5.04, MSe = .04, R 

= .0347, revealed that spatial sentences were recognized 

more often than linear sentences at both acquisition and 

delay. Over time the recognition rate of true spatial 

sentences remained the same, whereas the recognition rate of 

true linear sentences went down. These results indicate 



that even when processing these two types of sentences for 

meaning, subjects apparently extracted the gist of spatial 

sentences better than they extracted the gist of linear 

sentences. 
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Overall long-term retention. Immediate-delay 

interacted with true-false, ~(l,23) = 23.46, MSe = .06, R 

.0001. Whereas fewer true sentences and more false 

sentences were recognized at delay, true sentences were 

still recognized well over false sentences. The relative 

stability of gist memory compared to verbatim memory is 

evident. An ANCOVA to remove the effects of acquisition 

from long-term retention revealed a main effect for premise

inference, ~(l,22) = 5.92, MSe = .01, R. < .0235., with 

premises recognized over inferences (49% to 46%, adjusted 

means), suggesting that in spite of instructions to process 

only for meaning, surface cues (premise-inference) still 

played a small role in long-term retention. 

Spatial versus linear recognition of gist. Whereas 

spatial-linear did not interact with all three sentence 

factors, it did interact with true-false and premise

inference, E(1,23) = 4.29, MS e = .08, Q = .0496, with a 

component interaction of true-false with spatial linear, 

E(1,23) = 11.01, MS e = .28, Q =.0030. As can be seen in 

Figure 10, all true spatial sentences (premises and 

inferences) were recognized more than all true linear 
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Figure 10. Mean proportion of affirmative responses for 
true and false spatial and linear premises and inferences in 
the meaning condition of Experiment 1. 
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sentences (premises and inferences). Subjects were also 

able to reject more false spatial premises than false linear 

premises, whereas they rejected false spatial and linear 

inferences about equally. This suggests that spatial 

premises particularly lent themselves to gist extraction. 

Spatial versus linear long-term retention. Immediate-delay 

also interacted with both spatial-linear and original-novel. 

At acquisition, the only difference was that spatial 

sentences with novel wording were recognized more often than 

spatial sentences with original wording (see Figure 11), 

~(1,23) = 6.15, MS e = .01, Q = .0209. At delay, all spatial 

sentences were recognized equally, again suggesting that 

spatial sentences are readily mined for gist, which endures 

over time. However, recognition for linear sentences with 

original wording was less at delay than it was at 

acquisition. Whereas lexical familiarity was seemingly more 

important for the verification of linear sentences, it was 

less effective over time as verbatim memory fades. 

An ANCOVA was performed in which acquisition scores 

were used as a covariate to reveal what remained at 

retention after acquisition was removed. Although there was 

no longer a main effect for truth, there was a main effect 

for spatial-linear, ~(1,22) = 7.69, MSe = .01, Q = .0111, 

which interacted with truth, ~(1,22) = 6.75, MSe = .13, Q = 

.0614. At long-term retention, the true spatial sentences 
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Figure 11. Time of test differences in mean proportion of 
affirmative responses for spatial and linear sentences with 
original and novel wording in the meaning condition of 
Experiment 1. 



were recognized more than false spatial sentences, whereas 

the true linear sentences and the false linear sentences 

were recognized about equally. The true spatial sentences 

were also recognized more often than the true linear 

sentences. This is again consistent with the idea that 

spatial sentences lend themselves to gist processing more 

than linear sentences. 
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Individual differences. A separate ANOVA which 

differed from the original ANOVA only in that verbatim-gist 

was included as a grouping factor revealed that verbatim

gist interacted with the sentence factors of premise

inference and true-false and with story type (spatial

linear), ~(1,22) = 8.03, MS e = .06, 2 = .0097, with a 

component interaction of verbatim-gist with true-false and 

spatial-linear, ~(1,22) = 13.27, MSe = .18, 2 = .0014. Both 

groups accepted true over false sentences (see Figure 12a 

and b), but evidenced several differences in memory and 

reasoning. 

As can be seen in Figure 12a, the verbatim group 

recognized true spatial premises and inferences equally and 

true linear premises and inferences equally. However, they 

recognized these true spatial premises and inferences at a 

considerably higher rate than the true linear premises and 

inferences. A complementary pattern can be seen for false 

sentences. 
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Figure 12. Individual differences in mean proportion of 
affirmative responses for true and false spatial and linear 
premises and spatial and linear inferences in the meaning 
condition of Experiment 1; for verbatim group (Panel a); for 
gist group (Panel b). 
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The gist group (Figure 12b) recognized true spatial 

premises more than true linear premises. However, they 

accepted true spatial and linear inferences equally. A 

complementary pattern can be observed for the false 

sentences. 
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Clearly the verbatim group was much more affected by 

the type of material than the gist group. These results are 

consistent with individual difference results in the memory 

condition where gist subjects were less affected by material 

type than the verbatim group. 

Reasoning-remembering relationships. In the meaning 

condition, subjects were specifically told to ignore 

superficial differences that did not change meaning. 

Therefore, we should expect subjects to respond to all 

sentences based on gist. If this is the case, then we 

should observe dependencies between the same verbatim 

premises and inferences that were previously found to be 

independent in the memory condition. The results of 

previous analyses comparing linear to spatial relationships 

suggested that subjects are less likely to respond to the 

gist of linear premises. If this is the case, there should 

be less dependency for linear sentences. Finally, there 

should be little effect of delay because the accessibility 

of gist does not fluctuate greatly over time. 
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Tables 5 and 6 display the outcomes of likelihood ratio 

analyses for the spatial and linear premises and the true 

inferences which follow from them. Positive dependency was 

obtained for virtually all relationships, as expected. This 

shift from independence to positive dependency was effected 

by simply instructing subjects to respond to true premises 

on the basis of gist, rather than verbatim memory. Although 

this would increase the probability of affirming a true 

inference in the meaning condition, that in itself would not 

have affected the contingency between recognizing premises 

and inferences. The instruction manipulation in the meaning 

condition was aimed at changing the nature of the 

representations used for recognition for both premises and 

inferences, and it was this change which was associated with 

a change in contingencies. 

Paraphrases of premises (true-premises-novels) and true 

inferences (original and novel) were also positively 

dependent, consistent with the interpretation that 

paraphrases were verified similarly with verbatim premises, 

that is, consistent with gist (see Tables 7 and 8). 

Summary and Conclusions 

Adults were able to distinguish verbatim recognition 

sentences from other true sentences with superficial surface 

differences and from superficially similar false sentences 

when instructed to do so. At the same time, they exhibited 
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Table 5 

Relationships Between Verbatim Premises and Inferences for 

Spatial Stories 

Meaning 

Immediate 

TP1-TIO TP2-TIO 

Joint .81 .81 

Marginal Product .73 .73 

Relation Positive Positive 

TP1-TIN TP2-TIN 

Joint .81 .82 

Marginal Product .75 .75 

Relation Positive Positive 

Delay 

TP1-TIO TP2-TIO 

Joint .76 .75 

Marginal Product .66 .64 

Relation Positive Positive 

TP1-TIN TP2-TIN 

Joint .73 .72 

Marginal Product .66 .64 

Relation Positive Positive 
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Table 5--Continued 

Note. Independent = 2 > .05; Marginal = 2 is .05; otherwise 
2 <.05. TP1 = First true premise; TP2 = Second true 
premise; TIO = True inference with original wording; TIN = 
True inference with novel wording. 
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Table 6 

Relationships Between Verbatim Premises and Inferences for 

Linear Stories 

Meaning 

Immediate 

TP1-TIO TP2-TIO 

Joint .71 .67 

Marginal Product .61 .59 

Relation Positive Positive 

TP1-TIN TP2-TIN 

Joint .66 .64 

Marginal Product .57 .56 

Relation Positive Positive 

Delay 

TP1-TIO TP2-TIO 

Joint .46 .42 

Marginal Product .36 .38 

Relation Positive Independent 

TP1-TIN TP2-TIN 

Joint .48 .45 

Marginal Product .38 .40 

Relation Positive Positive 
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Table 6--Continued 

Note. Independent = R > .05; Marginal = R is .05; otherwise 
R <.05. TP1 = First true premise; TP2 = Second true 
premise; TIO = True inference with original wording; TIP = 
True inference with novel wording. 
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Table 7 

Relationships Among Premise Paraphrases and Inferences for 

Spatial Stories 

Meaning 

Immediate 

TPN-TIO TPN-TIN TIO-TIN 

Joint .80 .80 .80 

Marginal Product .71 .73 .69 

Relation positive Positive Positive 

Delay 

TPN-TIO TPN-TIN TPO-TIN 

Joint .75 .74 .72 

Marginal Product .65 .65 .59 

Relation Positive Positive Positive 

Note. Independent = R > .05; Marginal = R is .05; otherwise 
R <.05. TPN = True paraphrase with novel wording; TIO = 
True inference with original wording; TIN = True inference 
with novel wording. 
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Table 8 

Relationships Among Premise Paraphrases and Inferences for 

Linear Stories 

Meaning 

Immediate 

TPN-TIO TPN-TIN TIO-TIN 

Joint .67 .66 .73 

Marginal Product .58 .55 .60 

Relation positive Positive Positive 

Delay 

TPN-TIO TPN-TIN TPO-TIN 

Joint .46 .45 .56 

Marginal Product .36 .38 .41 

Relation Positive Positive Positive 

Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. TPN = True paraphrase with novel wording; TIO = 
True inference with original wording; TIN - True inference 
with novel wording. 



some gist intrusion and tended to misrecognize true 

unpresented sentences at higher rates than their false 

counterparts which shared surface similarity. 
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Over time, memory for surface features diminished but 

did not completely disappear. At overall long-term 

retention, even with acquisition effects removed, more true 

sentences with original wording were recognized than all 

false sentences (with original and novel wording). True 

sentences with novel wording were recognized more often than 

some false sentences (with original wording). Subjects were 

also able to reject true sentences with novel wording more 

often than true sentences with original wording. They also 

recognized more premises than inferences. Thus, although 

gist was increasingly used to verify sentences over time, 

some vestiges of verbatim memory remained. (Most models of 

sentence representation assume that verbatim details of 

sentential form are not accessible after a short interval 

[e.g., Kintsch, Welsch, Schmalhofer, & Zimny, 1990].) These 

findings do not support any model of memory which claims 

that memory is constructive (i.e., that people cannot 

distinguish memory inputs from inferences which follow from 

them) . 

When instructed to process these same sentences for 

meaning, subjects recognized all true sentences at about the 

same high rate and rejected all false sentences at a high 
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rate also, indicating that they understood the meaning of 

the sentences and were verifying all true sentences from the 

same gist. Over time, all true sentences continued to be 

recognized well over all false sentences. At long-term 

retention (with effects of acquisition removed), premises 

were recognized a little more than inferences, suggesting 

that adults do not totally lose all verbatim memory even 

when processing for meaning. 

The type of material and the type of the relationships 

expressed in sentences, however, had a very great impact on 

memory and reasoning, more so in the memory task, but to a 

detectable degree even in the meaning task. In the memory 

condition, subjects clearly r€~ognized the originally 

presented spatial premises more than all other spatial 

sentences, and, at the same time, misrecognized all true 

unpresented spatial sentences more than their false 

counterparts. Verbatim memory for the presented premises 

did not prevent gist intrusion. There was more gist 

intrusion for spatial premises with novel wording than for 

spatial inferences, however, suggesting that spatial 

premises particularly lend themselves to gist extraction. 

Over time, the cue of original wording diminished for 

spatial sentences, and the use of the true-false distinction 

to discriminate linear sentences increased. 
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However, subjects had apparently extracted less gist 

for linear sentences. Although more true linear than false 

linear sentences were recognized, subjects seemed to rely on 

the verbatim cue of original wording to a large extent. 

Over time, a degraded memory for surface form led them to 

verify linear sentences almost exclusively on the basis of 

the original verbatim relational item (e.g., bigger, hotter, 

etc.). 

At long-term retention with effects of acquisition 

removed, subjects still distinguished all true spatial 

sentences from false spatial sentences with original wording 

while also exhibiting some verbatim memory for the 

originally presented spatial premises. For linear 

sentences, subjects responded at close to chance at long

term retention, with the exception that the true inferences 

with original wording were misrecognized over their false 

counterparts. 

Acquisition-retention asymmetry was evidenced because 

differences between spatial and linear sentences seen at 

acquisition tended to increase over time and were largely 

maintained at long-term retention with acquisition 

differences removed. 

In the meaning condition, spatial sentences were again 

seen to lend themselves to gist extraction more than linear 

sentences. 
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Conditional dependencies in the memory condition showed 

independence between memory for presented premises 

(verbatim) and for true inferences (gist) at both 

acquisition and delay, suggesting that they were being 

verified from different memories. This finding supports 

fuzzy-trace theory's claim that subjects will consult 

verbatim memory to answer memory probes and gist memory to 

answer reasoning (gist) questions. This finding also argues 

against any claim of necessity (i.e., that it is necessary 

to remember problem information in order to reason on it). 

If it had been necessary to remember the premise to derive a 

correct inference, there should have been a finding of 

positive dependency. 

However, premise paraphrases and inferences which 

followed from the presented premises were found to be 

positively dependent as were the relationships between 

inferences with original and inferences with novel wording 

even in the memory condition. These results suggest that 

these representations were being verified from gist memory. 

However, this also was affected by material type. All of 

the spatial gist representations were positively dependent, 

but only one third of linear comparisons were positively 

dependent, suggesting that subjects still verified some of 

these linear sentences from verbatim memory. 
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When subjects were instructed to process for meaning, 

virtually all conditional relationships (between premises 

and inferences and among all true sentence representations) 

were positively dependent, implying that gist memory was 

being tapped to verify all sentences (including the 

presented premises). Instructing subjects to process for 

meaning apparently changed the nature of the representations 

used to verify the sentences. 

There was evidence for individual differences in the 

way subjects processed and remembered spatial and linear 

sentences. In the memory condition, the two groups 

performed somewhat similarly. However, gist subjects tended 

to remember more spatial gist than verbatim subjects did, 

whereas verbatim subjects appeared to respond more to 

lexical familiarity of linear sentences than gist subjects 

did. The verbatim group was more sensitive to material type 

and performed much better with spatial sentences than linear 

sentences. That is, they were better able to do the task as 

instructed (reject unpresented sentences), but only for 

spatial sentences, whereas the gist group performed more 

consistently with both kinds of sentences. 

In the meaning condition, the verbatim group's 

sensitivity to type of material was quite striking. They 

recognized all spatial sentences at a very consistently high 

rate. On the other hand, they performed at a 
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correspondingly lower level for linear sentences. The gist 

group, although showing some tendency to respond to the gist 

of spatial premises a bit more than for linear premises, 

overall responded to spatial and linear sentences quite 

similarly. 

These results basically replicate the findings of Reyna 

and Kiernan (in press). Adults showed similar patterns of 

verbatim and gist recognition and were similarly affected by 

type of material (spatial or linear). Adults were able to 

distinguish verbatim from gist in the memory condition 

especially at acquisition, but even over time were able to 

reject some true, but unpresented sentences at greater than 

chance rates. They showed similar evidence of independence 

of verbatim and gist memories. There was no evidence that 

adults had completed a verbatim-to-gist shift although they 

did show great individual differences in the tendency to use 

verbatim and/or gist processing. 



CHAPTER 3 

VERBATIM AND GIST MEMORY 

FOR MORPHOLOGY 

Introduction 
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How people acquire the morphology of language has been 

the subject of considerable interest and debate in recent 

years. The debate revolves around whether morphology is 

acquired by rote learning, by rule learning, or by both 

(e.g., Bybee, 1985). By definition, rote memory is related 

to memory for verbatim information (i.e., memory which is 

based on surface form, not meaning), whereas the learning of 

rules is broadly analogous to gist extraction (Reyna & 

Brainerd, 1992). 

It is well known that speakers use rote memory to store 

thousands of linguistics units in their mental lexicon 

(Bybee, 1985). How people acquire morphology (a system of 

morphemes, or the smallest meaningful sound units in a 

language) presents a particular problem as morphology falls 

between syntax (the way words are put together to form 

sentences) and the lexicon (words and idioms). Or, as 

MacWhinney (1978) frames the question: "How do children 

build up words by combining morphemes?" (p. 3). For 

example, do people acquire the past tense forms of verbs by 

learning and applying rules, or do they learn these forms by 



115 

rote as they encounter and acquire each past tense form? 

Some theorists have claimed rules account for virtually all 

learning of morphology (Chomsky & Halle, 1968), and others 

have taken positions along a continuum all the way to 

virtual rote learning. Bybee (1985) claimed that there was 

a large amount of evidence that both processes are used. 

She noted that suppletive forms (morphological changes in 

which the form of the word changes completely, e.g., gm, is, 

~, were) and other irregular forms are most probably 

learned by rote, but that there are also productive, regular 

rules that native speakers apply to nonsense words to form 

regular past tense forms. 

For instance, in a now classic study, Berko (1958) 

investigated preschool (4 to 5 years of age) and first-grade 

(5.5 to 7 years of age) children's knowledge of 

morphological rules and found compelling evidence for both 

the use of rules and rote learning. Of particular interest 

here are the results with regular noun plural and past tense 

forms. Berko said that each of these forms has three 

phonologically conditioned final allomorphs. Noun sterns 

ending in /p t k f 0/ take I-sf to form plurals (e.g., cat, 

cats), whereas noun stems ending in /b d g ~ v m ~ n r 1/, 

vowels and semi-vowel sounds take /-z/ (e.g., dog, dogs). 

A third class of noun stems which end in sibilants /s z ~ Z 
~ JI take /-~z/ (e.g., dish, dishes) to form the plural. 

------_.--_._---_._ ... -_ ..... 
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The past tense of regular verbs are similarly phonologically 

conditioned. Verb stems ending in /p k t f 0 ~/ form the 

past tense by adding /-t/ (e.g., walk, walked), and verb 

stems ending in voiced sounds, except /d/ and in vowels form 

the past tense by adding /-d/ (e.g., ~, waved). Finally, 

verb stems ending in a /t/ or /d/ form the past tense by 

adding /-~d/ (e.g., wait, waited). These third forms, /-}z/ 

and /-~d,/, are the least common allomorphs, respectively, 

for regular noun plurals and regular past tense verbs. 

Berko (1958) found that all the children were generally 

able to form appropriate plurals on nonsense words by adding 

I-sf or /-z/ (e.g., *bik, biks; *wug, wugs), but not on ones 

requiring the less common /- z/ (e.g., *gutch, gutches). 

However, the children did have some correct forms for the 

third (and least common) allomorph in their lexicons (e.g, 

glasses), but they did not generalize this rule to nonsense 

forms. Children performed very similarly with the past 

tense allomorphs. They were generally able to add the 

appropriate /-t/ or /-d/, but not to extend their knowledge 

of the less common /-)d/ to nonsense words like *mot, 

although they had examples of them in their lexicons (e.g., 

melted) . 

Berko (1958) suggested that the children may actually 

have had only two simple rules, one for each of these 

formations. To make the plural, they added /-z/ 
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(automatically devoiced after certain sounds according to 

general phonological rules) unless the word already ended in 

a sibilant. To make the past tense, they added I-dl (again 

devoiced where called for by general phonological rules) to 

make the past tense. Children seemed to consider nouns 

ending in sibilants and verbs ending in I-tl or I-dl (where 

the allomorphs I-~zl or I-~dl would be required, 

respectively) as already in the plural or past tense. I 

have noticed a similar phenomenon with English as second 

language learners who seem to experience non-count singular 

nouns which end in sibilants, such as cheese, as plural 

count nouns. For example, asked to select a quantifier much 

or many for this type of noun, these students are likely to 

choose many, whereas for other non-count nouns not ending in 

a sibilant, such as coffee or milk, they are able to select 

the correct quantifier much. 

Thus, although Berko (1958) found evidence of the use 

of productive rules to form regular plurals and past tenses, 

there was also evidence that forms such as melted and 

glasses had been acquired by rote memory and were not the 

products of rules. 

MacWhinney (1978) noted that theorists concerned with 

the acquisition of language have focused on three underlying 

abilities and that various theories have tended to promote 



118 

the importance of one of the abilities over the other. 

MacWhinney identified these three constructs as rote 

memorization, analogic formation, and productive 

combination. He characterized rote processing as lacking 

any form of analysis or decomposition. An example of 

morphophonological analogy would be creating a form such as 

*wugs from *wug given that a rote-memorized form such as 

bug-bugs is available. Combination was defined as a 

"procedure which generates an expression or a reception by 

union of its component pieces" (p. 113). He suggested that 

children first learn amalgams, that is, unanalyzed chunks of 

language by rote. An example of an amalgam would be dogs 

learned as a unit, that is, not formed by adding the plural 

allomorph to dog (which addition would instead be an example 

of combination). This rote learning allows children to 

produce regular forms like horses and jumped and irregular 

forms like feet and ~ at the beginning of language 

learning. Diary data and Berko-type studies supported these 

observations that affixes were used correctly before they 

were used productively, that is, that both regular and 

irregular forms were used correctly at this stage of 

language learning through rote learning. He claimed that 

later these amalgams became available for analysis, and 

synthesis began to occur, during which time analogical 

formation and productive combination occurred. 
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MacWhinney (1978) argued that rote could not be the 

only mechanism by which children acquired language because 

children's speech was full of errors, errors which were not 

evenly distributed across forms, however. Errors involving 

regular patterns are rare (e.g. doors pronounced as /d4rs/, 

but errors involving irregular patterns were common (e.g., 

wifes). These latter types of errors suggest 

overgeneralization of rules. He found evidence of both 

analogical formation and productive combination in studies 

of Hungarian children's (from 2 years to 7.5 years) 

acquisition of Hungarian noun morphology. He claimed that 

children of all ages relied on rote forms whenever possible, 

on combination only when rote failed, and on analogy as a 

last alternative when rote and combination had failed. 

Bybee and Slobin (1982) analyzed data obtained from 

spontaneous speech of preschoolers, from sentence completion 

tasks of children between 8.5 and 10 years of age, and from 

the elicitation of irregular past tense verb forms of adults 

under time pressure. From the error patterns, they 

concluded that irregular forms were rote-learned and stored 

in the lexicon. However, that did not prevent speakers from 

making generalizations about these irregular forms and 

organizing at least some of the rote-learned forms into 

classes (schemas) according to the phonological shape of the 

past-tense form. A schema was said to describe the 
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phonological property of a morphological class. It was not 

a rule which related the base form to a derived form. 

Bybee and Slobin (1982) divided the irregular verbs in 

their study into eight classes (or schemas) in terms of the 

types of changes the base forms underwent in the past tense. 

For example, some verbs changed a final g to a i (e.g, 

send/sent). Other verbs, underwent vowel changes, deleted a 

final consonant, and added a final ~ (e.g., catch/caught). 

However, the defining properties of schemas were the 

phonological shapes of the past tense forms. They argued 

that the members of a particular class did not have to share 

a set of strictly shared properties, but rather instead 

share family resemblances (e.g., ~, stung, and dug share 

at least one phonological property with at least one of the 

three). (Although Bybee and Slobin do not discuss these 

resemblances in terms of analogies, "family resemblances" 

means that there are surface similarities of one kind or 

another that each member shares with at least one other 

member of the class.) These schemas were believed to be 

helpful in accessing items in the lexicon. Bybee and Slobin 

argued that most irregular past tense errors involved 

retrieving wrong lexical item which matched the target item 

phonologically and syntactically, but not semantically. 

Because people almost never created a non-English word by 

error, they concluded that they were not applying a rule to 



a base form when they produced incorrect forms but were 

incorrectly retrieving items already in their lexicon. 

121 

Bybee and Slobin (1982) said that the patterns of 

errors revealed there were two types of morphological 

modifications: "source-oriented" and "product-oriented." 

For source-oriented verbs, a specific modification (e.g., 

addition of a regular past tense morpheme) to the base form 

(i.e., the source) creates a derived form, whereas for a 

product-oriented form, it is the product (e.g., irregular 

past form) which seemed to drive the morphological 

modification. For example, many irregular past tense forms 

tend to resemble each other although their base forms may 

have different vowel sounds, e.g., strike/struck and 

stick/stuck). Bybee and Slobin claimed that schemas could 

be precursors to source-oriented rules. In commenting on 

MacWhinney's (1978) observation that regular affixes were 

first used in amalgams, Bybee and Slobin suggested that 

"from such amalgams, common properties may be extracted to 

develop a schema, which describes a class of items" (p. 288) 

and that these "product-oriented schemas may provide the 

missing step between amalgams and productive rules (p. 

288)." That is, once a schema was developed, a further step 

could be taken to relate this class to another class, 

perhaps a larger class, by rules which would specify how to 

go from the basic to the derived form. (However, they did 
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not discuss a mechanism by which this might happen.) In 

cases like the irregular past tense, this would not be 

possible, and generalizations would have to remain product 

oriented. 

According to Bybee and Slobin (1982), Berko's finding 

that children did not have the least common allomorph for 

either the past tense or the noun plural could be explained 

by saying that according to the children's schemas at their 

particular stage of development, nonsense noun forms such as 

*tass and nonsense verb forms such as *mot already conformed 

to the schemas they had for noun plural and past tense. That 

is, the children may not have added any allomorphs to these 

words because the phonological shape of these words already 

conformed to their regular noun plural and past tense 

schemas, which simply required that plural nouns end in /s/ 

or /z/ and past tenses end in /t/ or /d/. Berko herself 

noted this phenomenon but did not use the concept of schema 

to explain it. 

Later, researchers attempted to circumvent the issue of 

rote versus rule in language learning. Rumelhart and 

MCClelland (1986) argued that whereas the product of 

language acquisition can be described with a rule, the 

system itself does not necessarily contain that rule. They 

used a computer simulation to test a parallel distributed 

model for learning the past tense of English verbs, both 
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regular and irregular, previously encountered or novel. At 

the conclusion of their simulation, they said that it was 

possible to consider every form as being derived (i.e., 

generated with a rule) in that the network could be 

considered to be "one large rule for generating past tenses 

from base forms ... [but] in another sense, it is possible to 

imagine that the system simply stores a set of rote 

associations between base and past-tense forms with novel 

responses generated by 'on-line' generalizations from the 

stored exemplars" (p. 267). They then reconciled these 

apparently contradictory views: "Associations are simply 

stored in the network, but because we have a superpositional 

memory, similar patterns blend into one another and 

reinforce each other. . .. It is statistical relationships 

among the base forms themselves that determine the pattern 

of responding" (p. 267). 

In a somewhat similar vein, MacWhinney, Leinbach, 

Taraban, and McDonald (1989) proposed a connectionist model 

of language acquisition which attempted to overcome problems 

encountered in MacWhinney (1978), where the model of 

language acquisition was built on rote, analogy, and 

combination. MacWhinney et al. noted some difficulty in 

defining these terms in this earlier work. Whereas rote had 

not been problematic and had been used in the sense of 

"unanalyzed associations between sounds and meanings 

--------------------- -----------------------------
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(MacWhinney et al., p. 272)," it had been difficult to 

distinguish clearly between analogy and combination. Of 

these two, only combination was clearly defined as involving 

"the application of linguistic patterns or 'rules' when 

morphemes were concatenated by suffixing, prefixing, or 

infixing" (p. 273). However, it proved difficult to decide 

when a form was based on a rule or on analogy. MacWhinney 

et al, stated that " ..• Bybee (1985) saw lexical processing 

as essentially analogistic, but [was] unable to provide a 

clear specification of the bases for analogies in the 

general case" (p. 273). MacWhinney et ale (1989) set this 

goal: "the articulation of an approach to morphological 

processing and structure that does not depend on 

rules •.. [which] views morphological forms as arising from a 

competition between a large set of phonological, syntactic, 

and semantic cues" (p. 256). "The claim is that paradigms 

emerge on the basis of associations between cues (p, 274)," 

To recapitulate, Berko (1958) found evidence for the 

use of both rote (e.g., glasses) and rules (e.g., *biks) in 

children's use of regular past tense and plural noun 

formation. MacWhinney (1978) developed a model for the 

acquisition of morphology which incorporated rote, analogy, 

and combination. He attempted to explain the steps from 

rote to rule learning by showing that children first learn 

unanalyzed chunks (e.g. dogs) which they later use for 
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analysis in order to extract the rule (gist). Bybee and 

Slobin (1982) suggested that schemas (generalizations about 

the phonological shape of a class of "products" such as past 

tense forms) might provide a possible route for the rote-to

rule shift. 

MacWhinney et ale (1989) noted difficulties with 

MacWhinney's (1978) model, specifically the difficulty in 

distinguishing analogy from combination. MacWhinney et ale 

and Rumelhart and MCClelland (1986) each proposed models 

that attempt to explain the acquisition of morphology 

without using the concept of rules. For example, Rumelhart 

and McClelland's "superpositional memory" forming patterns 

among base forms and MacWhinney et ale 's "paradigms" arising 

out of strength of associations among cues are similar 

concepts. 

All of these attempts to sort out the rote versus rule 

issue share similarities in that the mechanisms for 

acquiring morphology all involve some kind of verbatim 

memory based on surface form (e.g., rote learning, analogy, 

associations) and some kind of gist extraction (e.g., 

generalizations, patterns, rules, superpositional memory). 

This study will look at the issue of rote (verbatim) 

versus rule (gist) within the framework of fuzzy-trace 

theory. Although the term rule is used, it is used in the 

sense of the extraction of a pattern (gist). It should be 
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borne in mind that, as noted above, the learning of rules is 

broadly analogous to gist extraction (Reyna and Brainerd, 

1991). 

In order to look at adult sensitivity to verbatim and 

gist information for regular noun plurals and past tense, 

lists of inflected pairs of regular noun and regular verb 

word pairs were generated for presentation at acquisition 

(e.g., dog - dogs, walk - walked). Similarities of various 

sorts were manipulated in the recognition word pairs in 

order to offer subjects an opportunity to respond to 

different levels of verbatim and gist. Original word pairs 

consisted of word pairs which had appeared on the original 

acquisition lists and were also later tested for verbatim 

memory. Other recognition pairs were pairs that rhymed with 

presented pairs in the everyday sense of the word (i.e., 

they were end rhymes like bug and rug). Other pairs rhymed 

in the sense that park and part rhyme; that is, the 

beginnings of the words sounded similar. Both types of 

pairs that rhymed in some way with presented pairs are 

intended to represent analogues of the presented pairs. The 

presented pairs and their analogues were also similar in 

that their derived forms (regular plurals or past tenses) 

were the same as all pairs presented on their respective 

acquisition lists. These pairs, therefore, followed either 

the same plural or past tense formation rule. Other 
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recognition pairs were less similar to the originally 

presented pairs in that their final phonemes required the 

least common allomorphs (/~d/ or /az/), although the 

beginnings of these words were also similar to words on 

their acquisition lists. The four types of recognition word 

pairs all shared semantic gist of "plural" or "past." That 

is, all the noun inflected pairs consisted of base nouns and 

regular noun plurals and all the verb inflected pairs 

consisted of base verbs and regular past tense forms. (The 

stimuli are described in detail in the methodology section.) 

Backward versions of each (forward) word pair at recognition 

were also offered. 

Fuzzy-trace theory predicts that traces from verbatim 

to gist will be encoded at the same time in parallel (Reyna, 

1992; Reyna & Brainerd, 1991). These traces will be 

accessible for varying lengths of time depending on where 

they are on the verbatim-to-gist continuum. Verbatim memory 

should be accessible immediately but less so over time. 

Gist memory for the broad semantic patterns of regular 

plural pairs and the regular past tense pairs should be more 

enduring. It is expected that adults will reject the 

backward pairs at a high rate and that these rates will 

provide a baseline for comparison with the forward pairs. 
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Subjects. The same forty-eight subjects who 

participated in Experiment 1 also participated in this 

study. 
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Design and materials. The design was a 2 X 2 X 2 X 2 

X 2 X 2 factorial. Experimental condition (memory or 

meaning) was a between-subjects factor. Subjects in the 

memory condition received instructions to reject all word 

pairs except originally presented word pairs, and subjects 

in the meaning group received instructions to accept all 

word pairs that "worked the same way" as the presented word 

pairs (see below). The remaining five factors were varied 

within subjects: (1) Each subject was tested twice, once 

approximately thirty minutes after presentation of the 

acquisition materials and again after a twelve-day delay. 

The acquisition material for Experiment 2 consisted of 

instructions and lists of word pairs. (2) Subjects received 

two types of word pair lists: four lists of noun word pairs 

and four lists of verb word pairs. All nouns and verbs were 

high frequency words, and all nouns were common nouns. Two 

of the noun lists had nouns whose final phonemes required 

the lsi allomorph to form the plural, and two lists had 

nouns whose final phonemes required the Izl allomorph to 

form plurals. Two of the verb lists had verbs whose final 

phonemes required the It I allomorph to form the past tense, 
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and two lists had verbs whose final phonemes required the 

/d/ allomorph to form plurals. The following factors 

characterized recognition word pairs: (3) recognition word 

pairs were either end rhymes or beginning rhymes, (4) close 

or far, and (5) forward or backward. In addition to the 

eight recognition word pairs, subjects also verified two 

other presented word pairs. 

Recognition pairs had either appeared on the original 

acquisition lists or were pairs formed by manipulating 

original pairs (some of which later appeared on the 

recognition lists and some of which did not). Recognition 

pairs that had appeared on the acquisition lists (originally 

presented pairs) were ends-close and .could be verified by 

verbatim memory. They shared end rhyme and were "close" (in 

the sense that they were the closer of the two pairs to the 

original pairs). Ends-far were recognition pairs which were 

identical to pairs on their acquisition list except for 

their initial phonemes. These ends-far were "rhyming 

pairs." Each rhyming pair presented at recognition shared 

end rhyming with a presented pair from the original 

acquisition list (e.g., jet-jets would be a rhyming pair for 

an originally presented pair, e.g., net-nets). (These 

rhyming pairs rhymed in the everyday sense of the word 

rhyming, for example, in the way that cat and mat rhyme.) 

However, they were "far" in the sense that of the presented 
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pairs and the rhyming pairs (end rhymes), they were further 

from the originally presented pairs. 

Other recognition pairs (beginnings) were formed by 

manipulating the final phoneme of an originally presented 

pair. Thus, each beginning pair was identical to a 

presented pair except for its final phoneme. Beginning 

pairs at recognition were either beginnings-close or 

beginnings-far. Beginnings-close and beginnings-far rhymed 

at the beginnings of the words (e.g., park and part). 

Beginnings-close were the closer (more similar) of the two 

beginning pairs to the originally presented pairs, and the 

beginnings-far were further (less similar). Beginnings

close were more similar because final phonemes came from the 

same-class as original pairs, and beginnings-far had 

"different-class" endings. 

Each same-class pair on the recognition test was 

identical to a presented word pair except for the final 

phoneme, which, although a member of the same class as all 

other final phonemes in words on the acquisition list, had 

not actually appeared in words on the acquisition list. For 

example, all presented word pairs on one noun list had final 

phonemes of the class which required the lsI allomorph for 

noun plurals (e.g., part-parts). The same-class pair (e.g., 

park-parks) on its recognition test had a final phoneme 

(/k/) which, was a member of this same class, although it 
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had not actually appeared on the list. The same-class pairs 

also rhymed with presented pairs in that the beginnings of 

the words were identical. Same-class pairs at recognition 

were tested with other pairs either from or related to pairs 

that had been presented on the same list at acquisition. A 

same-class pair, therefore, had the same plural or past 

tense allomorph as all pairs originally presented on their 

acquisition list. 

Each different-class pair was identical to a word pair 

on the acquisition list except that it had a final phoneme 

which was a member of a different class than any final 

phonemes on their acquisition list. The different-class 

pairs had final phonemes which required the least common 

allomorph (i.e., lozi for noun plurals, ladl for verb past 

tense). For example, a different-class recognition word 

pair (e.g., horse-horses) from the same recognition list 

from which earlier examples are taken had a final phoneme 

lsi, a sibilant, which requires the Ie) zl allomorph. The 

different-class pairs also rhymed with presented pairs in 

that the beginnings of the words were identical. The 

different-class phoneme pairs were the most superficially 

different from other recognition pairs in that their 

different-class final allomorph also involved an additional 

syllable. (All manipulations were exactly the same for noun 

and verb word pairs.) 
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In addition, the same-class word pairs had final 

phonemes that did not appear as a final phoneme on any 

acquisition word list. The different-class final phonemes 

for nouns had not appeared as final phonemes on any noun 

list and the different-class final phonemes for verbs had 

not appeared as a final phoneme on any verb word list. 

To recapitulate, the presented pairs (ends-close) and 

the rhyming pairs (ends-far) were identical except for the 

initial phoneme. Presented pairs and the same-class pairs 

were identical (sharing beginning rhyme) except for the 

final phonemes of the same-class pairs, which were of the 

same class of those of the presented pairs, however. 

Presented pairs and different-class pairs were identical 

(sharing beginning rhyme) except for the final phonemes of 

the different-class pairs, which were of a different class. 

Presented pairs, rhyming pairs, and same-class pairs shared 

pattern similarity because they were all members of the same 

class of words whose final phonemes take the same final 

allomorph. Different-class pairs shared pattern similarity 

in the broader sense that they were members of the class of 

nouns that have regular plural forms or verbs that have 

regular past tense forms. Each of these four word pairs 

types had corresponding backwards pairs. For example, 

presented word pairs (e.g., bath-baths) on the acquisition 

list appeared in backward order on the recognition test 
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(e.g., baths-bath). These backward pairs test the broad 

pattern of word order and provide a baseline for recognition 

of the various forward word pairs. In addition to the eight 

word pairs, subjects also verified two other presented word 

pairs. 

The presented pairs were intended to test for complete 

verbatim memory. The rhyming pairs and the same-class pairs 

were intended to be analogues of the presented pairs. The 

presented pairs and their analogues followed the same 

phonological rule for either regular plural formation or 

regular past tense formation. 

Procedure. Experiment 2 was conducted at the same 

sessions as Experiments 1 and 3, and all general procedures 

were the same. The only differences were the type of 

material and the specific instructions for this material. 

As part of the instructions for Experiment 2, subjects 

in both conditions read a list of three example word pairs 

which they were instructed to pronounce to themselves 

"exaggerating the ending added to the second word." 

Subjects in the memory condition were told to "try to 

remember the words exactly." Subjects in the meaning 

condition were told to "think about how these endings sound 

the same" and read that the "pairs all work the same way." 

All subjects were asked to pronounce to themselves and then 

to verify three practice pairs of words. On the recognition 
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test, memory subjects were asked to answer "yes" if they had 

read "the same words in the same way" and to answer "no" if 

"anything is different from the list." Subjects in the 

meaning condition were instructed to answer "yes" if the 

"words work the same way as the ones you read." They were 

instructed to answer "no" if "they work a different way." 

One practice pair was a verbatim pair that appeared on 

the original list. Both meaning and memory groups were 

instructed to say "yes" to this pair. It was explained to 

the meaning group that this pair was "on the list and works 

just like the other words." The memory group read this 

explanation: "That's exactly what the words on the list 

were." Another practice pair of words was a pair which 

rhymed with a presented pair (in the everyday sense of cat 

and mat), but which had not appeared on the acquisition 

list. The memory group was instructed to reject this pair 

even though they "sound like some of the words on the list" 

because these "exact words" were not on the list. The 

meaning group was instructed to accept this pair even though 

it "wasn't on the list" because the pair "works the same way 

because it sounds like the other words." The final pair was 

a pair whose words were presented in the opposite order than 

they had appeared on the acquisition list, that is, the 

words were in backward order. Both groups were instructed 
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not "ships - ship." 
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Each subject then read the acquisition word pair lists 

in a different random sequence. Each list was on a separate 

page with instructions to go on to the next page and not to 

turn back. Each list in the memory condition was preceded 

by a reminder:. "Pronounce each pair, exaggerating the 

endings. Try to remember the exact words." Each list in 

the meaning condition was preceded by the reminder: 

"Pronounce each pair, exaggerating the endings. Think about 

how these words sound the same." At acquisition subjects 

read brief written reminders of how to respond to the word 

pairs depending on whether they were in the memory or 

meaning experiment and the specific instructions to 

pronounce the pairs and exaggerate the endings were repeated 

for each group. The long-term retention instructions for 

the memory group were again simply brief reminders to answer 

in the same way that they had on the acquisition test and to 

pronounce the pairs again to themselves. The instructions 

to "Pronounce each pair, exaggerating the endings" was 

repeated on every page of the acquisition and delayed 

retention tests. 

Results and Discussion 

Like the recognition sentences in Experiment 1, each 

recognition word pair contained a unique combination of 
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cues. By computing the frequency of their recognition rate 

and subjecting these data to ANOVAs and ANCOVAS, it was 

possible to determine the relative contributions of these 

cues to recognition. Three separate overall ANOVAs were 

conducted which differed only in which original pair was 

included for analysis. These analyses revealed very similar 

patterns of results. Two memory and two meaning ANOVAs were 

then conducted. In one of the memory and meaning pairs of 

ANOVAs, an arbitrarily selected presented word pair, the 

third presented word pair, was included. In the other pair 

of memory and meaning ANOVAs, the average of three presented 

word pairs was included for analysis. The pattern of 

results was exactly the same for the analysis with the third 

presented premises and the analysis with the average of the 

three premises for the meaning ANOVAs. There was one fewer 

interaction in the memory ANOVA using the average of the 

three pairs in the analysis compared to the analysis with 

the third presented pair. This suggested that the average 

of the three premises was slightly more conservative than 

the arbitrarily selected third word pairs, and it is the 

ANOVAs and ANCOVAs with the average of the three presented 

word pairs that are discussed in this dissertation. 

Memory Condition 

The basic question in the memory condition of 

Experiment 2 is whether subjects used verbatim (rote) or 
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gist (rules) to verify word pairs. If they were unable to 

remember the surface form of the presented word pairs, 

subjects might simply have followed a semantic rule, that 

is, verified word pairs on the basis of the fact that they 

were all regular plurals or that they were all regular past 

tenses. In that case, the presented pairs and the three 

(forward) unpresented pairs should have been verified at the 

same rate. Or subjects might have followed phonological 

rules. One phonological rule they might have used would 

have been to accept all pairs whose final phonemes were 

members of the same class (t~e presented pairs, the rhyming 

pair, and the same-class phoneme pairs) and thus shared the 

same regular plural or past tense allomorphs, and to reject 

the different-class pairs whose final phonemes were members 

of a different class, the class requiring a phonologically 

distinct allomorph (/.z/ or /~d/). Another possibility was 

that subjects could have followed a phonological rhyming 

rule of the bug-*wug type in which case they should have 

accepted the presented pairs and the rhyming pairs equally 

and at higher rates than the same-class and different-class 

pairs. If subjects used verbatim (i.e., rote) memory to 

verify the recognition pairs, then misrecognition of 

unpresented pairs should have depended on the degree of 

surface similarity that they shared with the presented 

pairs. 
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Overall verbatim versus gist memory. There were main 

effects for end-beginning, ~(1,23) = 13.52, MSe = .02, R = 

.0012 and close-far, ~(1,23) = 6.94, MSe = .02, R = .0148. 

End pairs (presented pairs and rhyming pairs) were accepted 

more frequently than beginning pairs (same-class and 

different-class pairs) and close pairs (presented pairs and 

same-class pairs) were accepted more often than far pairs 

(rhyming pairs and different class pairs). However, only 

forward pairs were affected by whether they were end or 

beginning pairs or by whether they were close or far. 

Forward-backward entered into a two-way interaction with 

end-beginning, ~(1,23) = 18.13, MS e = .02, R = .0003 with 

component main effects for end-beginning, and forward

backward, ~(1,23) = 227.99, MS e = .47, R = .0000 and into a 

two-way interaction with close-far, ~(1,23) = 5.71, MS e = 

.02, R = .0254 with a component main effect of close-far, 

~(1,23) = 6.94, MSe = .02, R = .0148. In both interactions, 

all forward pairs were recognized at a much higher rate than 

all backward pairs, and there were no differences in the 

rates of acceptance among backward pairs. 

In the first interaction, presented pairs and forward 

rhyming pairs (forward end word pairs) were recognized more 

often than same-class and different-class pairs (forward 

beginning word pairs) (86% to 77%), and in the other 

interaction, presented pairs and same-class pairs (forward 
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close word pairs) were recognized more often than rhyming 

pairs and different-class pairs (far word pairs) (84% to 

79%). In other words, each surface factor (end-beginning, 

close-far) that moved a forward recognition pair a step away 

from the originally presented pair had an effect and their 

effects were additive, but these two factors did not 

interact with each other. There was a "falling away" from 

the presented pairs with each surface change. The 

different-class pairs were the most superficially different 

from the other pairs because they had two surface changes 

and an extra syllable. These differences in recognition 

rates reflect memory for verbatim surface form because in 

each interaction, recognition is higher for the words pairs 

that are closer to the presented pairs. There was no 

evidence for any kind of rule-based (gist) verification. 

Subjects did not recognize all forward word pairs about 

equally as they should have if they had been applying a 

semantic (gist) rule (i.e., regular noun plurals or regular 

past tenses). Nor did they apply a phonological rule 

related to the different sounds of the allomorphs of the 

different-class word pairs. One can tell this because 

subjects did not reject the different-class pairs more often 

than the other three pairs which shared the same-class final 

phonemes (and thus the same allomorph). They did appear to 

use the superficial similarity of rhyming (of the bug-*wug 
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type) because the presented pairs and the rhyming pair were 

accepted at higher rates than the same-class and different

class pairs in one interaction (end-beginning and forward

backward). In the second interaction (close-far and 

forward-backward), the presented pairs (and the same-class 

pairs) were recognized more often than the rhyming pairs 

(and the different-class pairs). In other words, no two 

types of pairs could be said to be following a rule because 

the recognition rates varied according to which surface 

factor (end-beginning or close-far) was measured. 

Overall long-term retention. The number of word pairs 

that were accepted at delay (48%) was higher overall than 

the number accepted at acquisition (40%), l(1,23) = 13.67, 

MS e = .10, ~ = .0012. However, the effects of delay were 

not randomly distributed. First, immediate-delay interacted 

with close-far, l(1,23) = 4.60, MSe = .02, ~ = .0428 (with 

component main effects of close-far, l(1,23) = 6.94, MSe = 

.02, ~ = .0148). Although close pairs were accepted more 

often than far pairs at acquisition, after 12 days the rate 

of recognition of both close and far pairs rose and, at the 

same time, the differences between them disappeared. 

Second, immediate-delay entered a three-way interaction with 

end-beginning and forward-backward, l(1,23) = 4.30, MS e = 

.01, ~ = .0494, with a component two-way interaction of 

immediate-delay and forward-backward, l(1,23) = 11.29, MS e = 
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.08, R = .0027. Forward end word pairs were recognized more 

often than forward beginning word pairs at acquisition (80% 

to 68%). After 12 days, the rate of recognition of both 

forward end and forward beginning word pairs increased. A 

few more forward end word pairs were still recognized than 

forward beginning pairs (91% to 86%). The data are 

displayed in Figure 13 broken out by word pair types 

although there was no interaction with close-far. (All 

backward pairs were recognized at very low similar rates 

both at acquisition and delay and are not displayed in 

Figure 13.) An ANCOVA to take out the effects of initial 

acquisition on long-term retention data failed to reveal any 

effects which did not include verb-noun. 

Verbatim and gist memory for noun and verb pairs. 

Although there was no main effect for the factor verb-noun, 

it did enter into a three-way interaction with close-far and 

forward-backward, E(1,23) = 6.71, MS e = .01, R = .0163 (see 

Figure 14), revealing that there were no differences between 

verb close and far word pairs, nor between noun and verb far 

word pairs. However, noun close word pairs were recognized 

more than noun far pairs and more than all verb word pairs 

(close and far) . (Backward pairs, recognized at very low 

rates, did not contrast in any way and are not included in 

Figure 14. ) These results suggest a little more sensitivity 

to surface form for the nouns than the verbs. 
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Figure 13. Time of test differences in mean proportion of 
affirmative responses for forward end rhyme and beginning 
rhyme word pairs in the memory condition (broken out by word 
pair types). 
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Verb versus noun pairs at long-term retention. 

Immediate-delay did not enter into any interaction which 

included the type of material (verb-noun). However, an 

ANCOVA to take out the effects of initial acquisition on 

long-term retention data revealed a forward-backward, close

far, and verb-noun interaction, K(1,22) = 4.71, MS e = .01, P 

= .0410. Although the differences between the nouns and 

verbs were reliable, they were small. There does not seem to 

be any theoretical reason why verbs and nouns should be 

responded to differently. The differences are most likely 

attributable to small random differences in the memorability 

of the stimuli. 

Individual differences. A separate ANOVA, identical to 

the original ANOVA except that verbatim-gist was included as 

a grouping factor revealed that verb-gist entered into an 

interaction with immediate-delay, end-beginning, and verb

noun, l(1,22) = 4.82, MS e = .01, 2 = .0390. (see Figure 

lSa and b) The only reliable difference between the two 

groups at acquisition was that the gist group recognized 

more noun beginning rhymes than the verbatim group. Over 

time, recognition for all word pairs except for the verb end 

rhymes increased for both groups. The gist group recognized 

all word pair types at the same rate at delay. However, the 

verbatim group rejected the beginning rhyme verb pairs at a 
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Figure 15. Mean proportion of affirmative responses for 
word pair types in the memory condition of Experiment 2; for 
verbatim group (Panel a); for gist group (Panel b); beg. = 
beginning. 
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higher rate than all other word pairs type (which were 

recognized about equally). There were very small 

differences then between the two groups but in the direction 

expected, that is, a little more verbatim recognition from 

the verbatim group. 

Reasoning-remembering relationships. The main question 

to be addressed here is the relationship between memory for 

the presented word pairs (ends-close) and recognition of the 

forward unpresented word pairs: the rhyming pairs, the 

same-class pairs, and the different-class pairs, as well as 

the relationships among the three forward unpresented pairs 

themselves, both at acquisition and over time. Likelihood 

ratio analyses were conducted as in Experiment 1. Although 

the data are collapsed across lists (separately for verb and 

noun word lists), contingencies were computed within each 

list. Presented pairs were related only to forward 

unpresented word pairs that were variations on these exact 

presented pairs. As in Experiment 1 the product of the 

marginal probabilities of saying "yes" to a presented pair 

and "yes" to a forward unpresented word pair is compared to 

their joint probabilities for each relationship analyzed. 

Presented verb and noun word pairs and their forward 

variations at acquisition and at delay (see Tables 9 and 

10). Out of a possible 12 relationships in the immediate 

and delay conditions, 7 were independent, 3 were positive, 
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Table 9 

Relationships Among Verb Verbatim Pairs, Rhyming Pairs, 

Same-Class Pairs, and Different-Class Pairs 

Memory 

Immediate 

Pres.-Rhyme Pres.-Same Pres.-Diff. 

Joint .63 .63 .67 

Marginal Product .61 .57 .56 

Relation Independent Positive Positive 

Delay 

Pres.-Rhyme Pres.-Same Pres.-Diff. 

Joint .75 

Marginal Product .73 

Relation Independent 

Note. Independent = ~ > .05; Marginal = ~ is .05; otherwise 
~ <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 
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Table 10 

Relationships Between Noun Presented Pairs, Rhyming Pairs, 

Same-Class Pairs, and Different-Class Pairs 

Memory 

Immediate 

Pres.-Rhyme Pres.-Same Pres.-Diff. 

Joint .71 .64 .50 

Marginal Product .69 .59 .56 

Relation Independent Positive Independent 

Delay 

Pres.-Rhyme Pres.-Same Pres.-Diff. 

Joint .93 .86 .75 

Marginal Product .92 .85 .76 

Relation Independent Independent Independent 

Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 
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and 2 were null. Although two presented premises were 

recognized at ceiling at delay, and it was, therefore, not 

possible to compute'conditional and unconditional 

probabilities for two of the relationships, low variability 

did not appear to be an issue for the other comparisons. At 

acquisition, half of these relationships were independent 

and half were positive. The four relationships for which 

dependencies were computed at delay were independent as 

verbatim memory for surface similarity faded. The fact that 

the positive dependencies that were found were at 

acquisition and were gone over time suggests that these 

positive dependencies resulted from verbatim-verbatim 

verification (Reyna, 1992; Brainerd and Reyna, 1988), which 

verification is based on surface similarity. Because 

verbatim traces fade quite quickly, positive dependencies 

would be expected to become independent over time. 

Forward noun and verb variations at acquisition and 

delay. The majority of the relationships (see Tables 11 and 

12) among these forward unpresented pairs were positive, 

both at acquisition and over time. There were two 

independent relationships for the verb word pairs at delay. 

These results basically replicate the findings in 

Experiment 1 in that relationships between the presented 
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Table 11 

Relationships Among Verb Rhyming Pairs, Same-Class Pairs, 

and Different-Class Pairs 

Memory 

Immediate 

Rhyme-Same Rhyme-Diff. Same-Diff. 

Joint .57 .60 .54 

Marginal Product .49 .51 .46 

Relation Positive Positive Positive 

Delay 

Rhyme-Same Rhyme-Diff. Same-Diff. 

Joint .77 .79 .76 

Marginal Product .76 .76 .73 

Relation Independent Independent positive 

Note. Independent = R > .05; Marginal = R is .05; otherwise 
R <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 
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Table 12 

Relationships Among Noun Rhyming Pairs, Same-Class Pairs, 

and Different-Class Pairs 

Memory 

Immediate 

Rhyme-Same Rhyme-Diff. Same-Diff. 

Joint .59 .52 .53 

Marginal Product .51 .47 .46 

Relation Positive Positive Positive 

Delay 

Rhyme-Same Rhyme-Diff. Same-Diff . 

Joint • 84 .78 .79 

Marginal Product .82 .75 .75 

Relation Positive Positive Positive 

Note. Independent = £ > .05; Marginal = £ is .05; otherwise 
£ <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 



pairs and their forward variations tended towards 

independence, whereas the relationships among the forward 

variations themselves were largely positive. 

Meaning Condition 
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Do adults recognize all forward inflected word pairs, 

presented and unpresented, at the same rate, while, at the 

same time, reject backward pairs when instructed to process 

these pairs for patterns? Results indicated that adults 

differentiated forward and backward pairs easily, but did 

not recognize the (forward) different-class pairs equally 

with other forward pairs, both presented and unpresented. 

Overall verbatim and gist memory. The presented pairs, 

the rhyming pairs, and the same-class pairs were all 

recognized at a very high rate and there were no differences 

among these three pairs (see Figure 16). However, the 

different-class pairs were recognized less frequently (about 

20%) than the other forward pairs. Subjects indicated that 

these pairs did not "work the same way" as the other forward 

word pairs which all had the same allomorphs in common with 

other pairs presented at acquisition. The backward pairs 

were all rejected at a very high rate and there were no 

differences among them. These results are supported by a 

three-way interaction between end-beginning, close-far, and 

forward-backward, l(1,23) = 6.11, MS e = .07, P = .0212, with 

component two-way interactions between close-far and 
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Figure 16. Mean proportion of affirmative responses for 
different word pair types in the meaning condition of 
Experiment 2. FSC = forward end rhyme close (original 
pair); FSF = forward end rhyme far (rhyming pair); FPC = 
forward beginning rhyme close (same-class pair); FPF = 
forward beginning rhyme far (different-class pair). BSC = 
backward end rhyme close (original pair); BSF = backward end 
rhyme far (rhyming pair); BPC = backward beginning rhyme 
close (same-class pair); BPF = backward beginning rhyme far 
(different-class pair). (Both immediate and delay data is 
displayed although there was no interaction with time.) 
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forward-backward, E(1,23) = 6.27, MSe = .06, £ = .0198 , 

end-beginning and forward-backward, !(1,23) = 5.75, MSe = 

.06, £ = .0250 , and end-beginning and close-far, E(1,23) = 

5.45, MS e = .14, £ = .0287 as well as component main 

effects for end-beginning, E(1,23) = 7.21, MS e = .13, £ = 

.0132 , forward-backward, E(1,23) = 181.64, MS e = .64, £ = 

.0000 , and close-far, E(1,23) = 6.31, MS e = .13, £ = .0195. 

These finding, however, are qualified by individual 

differences results (below). 

Verb and noun word pairs. There was a marginal 

interaction between verb-noun and close-far, !(1,23) = 4.18, 

MSe = .01, £ = .0526 with a component main effect of verb

noun, l(1,23) = 8.78, MSe = .02, £ = .0070, showing all 

close word pairs (originally presented pairs and same-class 

beginning pairs) were recognized more often than all far 

word pairs (rhyming and different-class pairs). However, 

more close noun pairs were recognized than close verb pairs. 

This is very similar to findings in the memory condition of 

Experiment 2 where forward close noun pairs (presented pairs 

and same-class pairs) were recognized more often than close 

verb pairs. In both conditions, the trends for the noun and 

verb pairs were in the same direction, and the differences 

between the nouns and verbs could represent random 

differences in memorability of certain stimuli rather than a 

systematic difference between nouns and verbs. 
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Long-term retention. There were no interactions with 

delay. An ANCOVA to remove the effects of acquisition on 

long-term retention showed a main effect for verb-noun, 

E(l,22) = 4.43, MS e = .02, 2 = .0469, with nouns remembered 

more often than verbs (53% to 50%) and an interaction 

between end-beginning and close-far, E(1,22) = 4.80, MS e = 

.02, 2 = .0393. 

Individual differences. In a separate ANOVA identical 

to the original ANOVA except that verbatim-gist was included 

as a grouping factor, there was a three-way interaction of 

verb-gist grouping with end-beginning and close-far, E(1,22) 

= 6.55, MSe = .11, 2 = .0179, with a component two-way 

interaction of end-beginning and verb-gist, E(1,22) = 5.31, 

MS e = .11, 2 = .0311. First of all, there were llQ 

differences between the groups in the rate of acceptance for 

the presented pairs, the rhyming pairs, or the same-class 

pairs. However, the groups differed notably in their 

acceptance rate for the different-class pairs. The gist 

groups accepted these different-class pairs at about the 

same rate as the three other types of word pairs. However, 

the verbatim group accepted the different-class pairs 

(beginnings-far) at a considerably lower rate than all other 

word pair types. The overall ANOVA results might suggest 

that all subjects rejected these different-class pairs and 

were, therefore, following a phonological rule based on the 
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different sound of the final allomorph for the different

class pairs. However, it appears that the gist group was 

following a semantic rule for verifying the forward pairs. 

In other words, these word pairs were verified on the basis 

of being regular noun plurals or regular past tenses. The 

gist group and the verbatim group used different types of 

rules (gist) to verify the word pairs when instructed to say 

"yes" to word pairs that "work the same way." The gist 

group responded as if their rules were something like 

"They're nouns" or "They're verbs," whereas the verbatim 

group appears to have responded on the basis of "It sound 

the same" or "It sounds different." Subjects in the meaning 

condition were instructed to pronounce the word pairs to 

themselves exaggerating the ending added to the second word. 

They were also instructed to think about how these endings 

sounded the same. They also read that the word pairs (on 

the acquisition lists) all worked the same way. Apparently 

for the gist group, the gist was semantic in that the ending 

on the second pair was processed as "plural" or "past 

tense." At recognition then, they appeared to use this 

semantic gist to verify word pairs, all of which fit this 

semantic gist because all recognition word pairs were either 

regular noun plurals or regular past tense verbs. The 

verbatim group, however, had apparently encoded a 

phonological gist rather than a semantic gist. At 
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recognition, they were then sensitive to the superficial 

phonological difference of the allomorphs (/~zl or lad/) on 

the different-class noun or verb word pairs. 

Reasoning-remembering relationships. Instructions to 

process for patterns should induce subjects to consult gist 

memory to verify pairs if fuzzy-trace theory's predictions 

are true. 

Presented verb and noun word pairs and their forward 

variations at acquisition and delay. Tables 13 and 14 

presents the outcomes of the likelihood ratio analyses for 

these comparisons. Out of a 12 possible relationships, four 

were positive, three were independent, and six were null. 

Because five presented premises were recognized at ceiling, 

it was not possible to compute conditional and unconditional 

probabilities for five of the relationships. Variability 

did not appear to be an issue for the remaining 

relationships, however. 

Forward noun and verb variations at acquisition and 

delay (see Tables 15 and 16). Out of a possible 12 

relationships, nine were positive. All three noun 

comparisons were independent at acquisition. These were 

likely null findings due to low variability at acquisition. 

The preponderance of evidence is for positive dependency 

among the forward noun and verb variations at acquisition 

and delay. 
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Table 13 

Relationships Between Verb Presented Pairs, Rhyming Pairs, 

Same-Class Pairs, and Different-Class Pairs 

Meaning 

Immediate 

Pres.-Rhyme 

Joint .96 

Marginal Product .92 

Relation Positive 

Joint 

Marginal Product 

Relation 

Delay 

Pres.-Rhyme 

Pres.-Same 

.83 

.84 

Independent 

Pres.-Same 

.92 

.88 

Positive 

Pres.-Diff. 

Pres.-Diff. 

.71 

.68 

Independent 

Note. Independent = Q > .05; Marginal = Q is .05; otherwise 
Q <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 



160 

Table 14 

Relationships Between Noun Presented Premises, Rhyming 

Pairs, Same-Class Pairs, and Different-Class Pairs 

Joint 

Marginal Product 

Relation 

Joint 

Marginal Product 

Relation 

Meaning 

Immediate 

Pres.-Rhyme 

Delay 

Pres.-Rhyme 

.88 

.80 

Positive 

Pres.-Same 

.97 

.97 

Independent 

Pres.-Same 

.94 

.92 

Positive 

Pres.-Diff. 

Pres.-Diff. 

Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 
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Table 15 

Relationships Among Verb Rhyming Pairs, Same-Class Pairs, 

and Different-Class Pairs 

Meaning 

Immediate 

Rhyme-Same. Rhyme-Diff. Same-Diff. 

Joint .95 .77 .75 

Marginal Product .94 .75 .74 

Relation Positive Positive Independent 

Delay 

Rhyme-Same Rhyme-Diff. Same-Diff. 

Joint .89 .69 .69 

Marginal Product .83 .63 .64 

Relation Positive Positive Positive 

Note. Independent = R > .05; Marginal = R is .05; otherwise 
R <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 



162 

Table 16 

Relationships Among Noun Rhyming Pairs, Same-Class Pairs, 

and Different-Class Pairs 

Memory 

Immediate 

Rhyme-Same Rhyme-Same Same-Same 

Joint .98 .77 .76 

Marginal Product .98 .76 .76 

Relation Independent Independent Independent 

Delay 

Rhyme-Same Rhyme-Diff. Same-Diff. 

Joint .95 .71 .71 

Marginal Product .91 .67 .68 

Relation Positive Positive Positive 

Note. Independent = 2 > .05; Marginal = 2 is .05; otherwise 
2 <.05. Pres. = Forward presented pair; Rhyme = Forward 
rhyming pair; Same = Forward same-class pair; Diff. = 
Forward different-class pair. 
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These findings in the meaning condition are largely a 

replication of the findings in Experiment 1, where the 

majority of the relationships among all true sentences were 

positive. 

Summary and Conclusions 

When instructed to reject all pairs except presented 

pairs, subjects evidenced verbatim (rote) memory even for 

the relatively decontextalized material of word pairs. Even 

adults who presumably knew the morphological patterns of 

regular plural and past tense forms very well showed no 

evidence of having used a gist rule or even a phonological 

rule to verify these pairs when instructed to process them 

for memory only. Rather they used the verbatim traces 

available to reject unpresented pairs at rates which 

reflected the effect of each surface factor which moved the 

recognition pairs away from the originally presented pairs. 

and reject unpresented pairs at rates which reflect the 

effect of each surface manipulation away from the original 

presented pairs. Each type of manipulation away from the 

presented pairs was about equivalent and the effects were 

additive. This suggest that analogues may differ in degree 

of similarity to target forms and not simply be of the bug

*wug variety. Even pairs that were the least similar (the 

different-class pairs) and phonologically distinct were 

verified at rates which simply reflected the fact that they 
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had two surface changes. In other words, they were not 

verified in a qualitatively different way from the other 

unpresented (forward) pairs. Verbatim memory faded over 

time and there were no vestiges of verbatim memory overall 

at long-term retention. 

When asked to verify word pairs according to whether 

they "work the same," adults did not accept the different

class pairs at as high a rate as the other three word pairs. 

However, this difference was found only in the verbatim 

group. The gist group appeared to verify all forward word 

pairs according to their semantic gist (plural or past 

tense), whereas the verbatim group apparently used a 

phonological rule which caused them to reject the different

class word pairs whose final allomorph was phonologically 

different from word pairs on the acquisition lists. 

(Verbatim subjects were also a little better at remembering 

verbatim cues in the memory condition at acquisition.) 

Although they had used different rules (extracted different 

patterns), the results for both groups remained stable over 

time as would be expected when subjects are using gist for 

verification. 

The fact that the verbatim group used phonological gist 

to verify word pairs in the meaning condition suggests that 

they focused more on surface phonological features than the 

gist group. In Experiment 1, the verbatim group was found 
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to be more affected by the surface form of sentences and 

also more affected by material type. They did better than 

the gist group at extracting the meaning from spatial 

sentences, which are presumably more concrete than linear 

sentences. 

Nouns and verbs differed a little on how memorable they 

were, and this difference was seen in both the memory and 

the meaning condition even at long-term retention. This may 

have been a random difference, however, in the memorability 

of stimuli. 

Conditional dependency results in the memory condition 

were similar to results in the memory condition in 

Experiment 1. There were a majority of independent 

relationships between presented pairs and their forward 

variations. However, there were also some positive 

dependencies found at acquisition which disappeared over 

time. The positive dependencies appeared to be the result 

of verbatim-verbatim verification based on superficial 

surface similarities. The relationships among the 

variations themselves were largely positive, which was 

similar to findings among true unpresented sentences in the 

memory condition of Experiment 1. 
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In the meaning condition, the majority of dependency 

relationships overall were positively dependent, which was 

similar to findings in the meaning condition for 

Experiment 1. 

Adults were clearly sensitive to surface features of 

word pairs when processing for memory. However, they were 

not able to reject word pairs that were similar in surface 

form. However, this surface similarity did not depend 

entirely on bug-*wug rhyming. This suggests that analogy 

may be one way people are able to produce the past tense or 

plural of new or nonsense form. However, analogy may 

include various kinds of surface similarity. Adults also 

used gist to verify pairs when asked to process for meaning, 

but different adults used qualitatively different kinds of 

gist depending on their processing style. 
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EXPERIMENT 3: VERBATIM AND GIST MEMORY 

FOR METAPHORS 

Introduction 
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Metaphors belong to a category of language known as 

figurative language, language which is thought to violate 

the conventional rules of usage. For example, the 

linguistic selectional restrictions which ordinarily govern 

the proper combination of subjects and verbs are violated by 

a metaphor such as The volcano burped because the verb 

burped conventionally requires an animate subject (Reyna, 

1985). It has also been said that metaphors are based on "a 

meaningful comparison between terms drawn from different 

conventional categories" (Vosniadou & Ortony, 1983, p. 155). 

For example, in a metaphor such as John is a beanpole, John 

and beanpole are from different conventional categories. 

This type of comparison, if taken literally, would either be 

"absurd, factually false, or contextually inappropriate" 

(Reyna, 1985, p. 146). Metaphors are often discussed in 

terms of topics, vehicles, and grounds (e.g., Verbrugge and 

McCarrell, 1977). For example, in previous examples, John 

and volcano are topics, beanpole and burped are the 
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metaphoric vehicles, and tall and thin and erupted would be 

the grounds (i.e., the figurative meaning). 

Metaphors may take different forms. For instance, 

nominal, predicative, and sentential metaphors have been 

discussed in the literature (e.g., Reyna, 1986). Examples 

of these types of metaphors are, respectively, The brain is 

a machine, John is married to his work, and The troops 

marched on (when said of rowdy children). These metaphor 

types differ in which elements of the comparison are made 

explicit in the surface structure of the metaphor. Nominal 

metaphors have both of their nominal elements (e.g., brain 

and machine) explicit, whereas progressively more inferring 

is necessary to interpret predicative and sentential 

metaphors. For The troops marched on to be interpreted 

metaphorically, it is necessary to know that the topic of 

the discourse is rowdy, out-of-control children. Only then 

can The troops marched on be understood as meaning something 

like The children (the troops) carried on with their rowdy 

behavior unimpeded (marched on). 

Theory and research suggest that nominal metaphors are 

the easiest to interpret, and they have received the most 

attention in both the adult and child developmental 

literatures (Reyna, 1986). Other types of non literal , or 

figurative, language include idiomatic expressions such as 

He bounced a check (meaning that He wrote a check on 
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insufficient funds) and indirect requests such as Could you 

pass the salt? (meaning Pass the salt). 

The importance of metaphors in everyday language is 

being increasingly recognized. Verbrugge and McCarrell 

(1977) note that metaphoric language is "common in day-to

day conversation, narrative, popular songs, newspaper 

articles, effective teaching, and problem solving. In fact, 

metaphor may be basic to all growth in understanding ... " (p. 

495). Ortony (1975) says that "metaphor is an essential 

ingredient of communication ... " (p. 45). Ortony argues that 

humans experience existence in a continuous temporal flow 

which renders a discrete symbol system incapable of 

adequately expressing this experience and that metaphors are 

necessary to fill in this deficiency. Lakoff and Johnson 

(1980) claim that the human conceptual system "is 

fundamentally metaphorical in character" (p. 195). If these 

theorists are right that metaphors are an essential element 

of communication, then understanding how metaphors are 

comprehended is important to understanding human cognition 

because language and cognition are closely related. As 

Anderson notes, (1974) "Of all of the human beings' 

cognitive abilities, the use of language is the most 

impressive" (p. 368). 

One of the most enduring controversies in the 

literature has been how metaphors are interpreted. It has 
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traditionally been believed that when people encounter 

nonliteral language they first attempt a literal 

interpretation and upon failing to make sense or discovering 

some anomaly then proceed to process the language in a 

nonliteral or figurative fashion (e.g., Clark & Lucy, 1975; 

Gibbs, 1984, 1992bi Glucksberg, 1991; Glucksberg, Gildea, & 

Bookin, 1982; Keysar, 1989; Keysar & Glucksberg, 1992; 

Ortony, Schallert, Reynolds, & Antos, 1978; Reyna, 1986). 

The evidence for this sequence of events, however, is 

mixed. Clark and Lucy (1975), in a study of indirect 

requests using verification time as the measure, found 

evidence to suggest that people first compute the literal 

meanings of indirect requests before reaching their 

figurative meaning. Ortony et al. (1978), however, found 

that it took subjects no longer to verify metaphorical 

meaning than literal meaning when there was sufficient 

context to support interpretation. However, in impoverished 

contexts, subjects did take longer to verify metaphorical 

sentences. 

Clark and Schunk (1980) asked subjects to rate the 

politeness of indirect requests and claimed that people 

compute both the literal and indirect meanings of many 

indirect requests in order to compute the politeness level. 

Clark and Schunk based their argument on the work of Goffman 

(1967) and Brown and Levinson (1978), among others. The 
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argument can be summed up roughly as follows: If Person A 

requests and receives something from Person B, even if it is 

only information, there is a cost to Person B, which is face 

threatening. Person A will accord some social benefit to 

Person B in order to allow Person B to "save face" at the 

same time that Person B gives Person A what he wants. For 

example, by saying "would you please tell me the time," 

Person A acknowledges that Person B is doing something he or 

she does not have to do, and Person A's request will be 

judged more polite than if Person A had said "Tell me the 

time." If Person B, in turn, responds to the literal 

meaning of the request as well as to its figurative meaning, 

his or her response will be more polite than if he or she 

simply responds with the information requested. For 

example, if Person B replies "Yes, it 2:00 o'clock," instead 

of simply "It's 2:00 o'clock," this response will is judged 

to be more polite, presumably because he has attended to the 

literal request ("Would you ... ") and not simply to the 

figurative meaning, which was a request for the time. 

Clark and Schunk (1980) called this kind of process by 

which both the literal and indirect meanings were created 

multiple-meaning processes although they did not mean to 

suggest that one meaning necessarily followed or came after 

another meaning. 

Gibbs (1979) found that people did not take any longer 
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to process indirect requests than they did either literal 

uses of the same sentences or direct requests. He concluded 

that subjects did not automatically process the literal 

meanings of indirect requests before deriving the nonliteral 

interpretations when they occurred in appropriate 

situational contexts. He (Gibbs, 1983) also found no 

facilitative effects for making sentence/nonsentence 

judgments for paraphrases of literal meanings of indirect 

requests and concluded that people do not automatically 

process the literal interpretation of conventional indirect 

requests along with the nonliteral, conventional 

interpretation. In a review of his work and others in the 

area of literal versus figurative language, Gibbs (1984) 

concluded that the distinction between literal and 

metaphoric meaning is one which comes from linguistics and 

philosophy and has little psychological validity. In other 

words, it is not a distinction that applies to the way 

people actually comprehend natural language. 

Gibbs's (and his collaborators') more recent position 

on the role of literal meaning in figurative language is 

somewhat elusive. For example, Gibbs, Nayak, and Cutting 

(1989) found that people were able to comprehend 

decomposable idioms (idioms whose individual parts have 

meaning, "either literal or figurative, that contribute 

independently to the phrase's overall figurative 
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interpretation" (p. 577) more quickly than nondecomposable 

idioms. This kind of analysis of semantically decomposable 

idioms facilitates processing, whereas it has the opposite 

effect on nondecomposable idioms. Gibbs et al. (1989) are 

careful to point out that they do not equate this 

compositional analysis to a literal analysis. "For the most 

part, the idiom decomposition hypothesis is neutral [italic 

added] with respect to whether or not understanders actually 

activate the 'literal' senses of individual words during 

idiom processing" (p. 589). 

In a recent theoretical paper, Gibbs (1992b)' continues 

to argue that there is no evidence for, and a body of 

evidence against, any claims that people at the time of 

initial comprehension (of metaphors) first compute a literal 

meaning which they find defective before a search for a 

nonliteral meaning is initiated. Gibbs finds the metaphor 

as conceptual structure theory, developed by George Lakoff 

and Mark Johnson (1980; see also Lakoff, 1987; Johnson, 

1987), a particularly promising way to understand how 

metaphors can be directly apprehended. As noted earlier, in 

this view, the human conceptual system is basically 

metaphorical in nature. Gibbs claims that "most [italics 

added] metaphorical expressions are direct linguistic 

instantiations of preexisting [italic added] mappings 

between conceptual domains and may thus be understood quite 
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easily during the earliest moments of the process of 

comprehension. For example, a metaphor such as Our love is 

a bumpy roller coaster ride can be apprehended through a 

preexisting conceptual map LOVE IS A JOURNEY. Metaphor 

understanding is not generally different from the 

comprehension of literal language precisely because our 

conceptual system is structured via metaphorical 

mapping •.•. " (p. 597). Gibbs, however, concedes that some 

metaphors require further interpretation on the products of 

comprehension, and suggests that "in some cases, 

interpretation of a novel [italics added] metaphor results 

in the explicit, conscious recognition that a new metaphor 

is being understood, one which demands greater imaginative 

powers to be fully comprehended and appreciated" (p. 597). 

He suggests that this process may be lengthy and "most often 

associated with the scholarly practice of literary 

interpretation." I feel this begs the question, however, of 

how these novel metaphors are initially comprehended. Gibbs 

himself says that there are many empirical issues that have 

yet to be addressed concerning the conceptual structure view 

of metaphor and that there has not been any conclusive data 

up to the present to demonstrate that people actually do 

refer to some conceptual map whenever they encounter a 

metaphor. 

Glucksberg and his collaborators have taken a different 
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approach to metaphor comprehension which also rejects the 

idea that people first compute a literal meaning and upon 

finding an anomaly then go on to compute a figurative 

meaning. However, they have taken the approach that 

multiple meanings are simultaneously available. For 

example, Glucksberg et ale (1982) concluded that people 

process both the literal and nonliteral meanings of 

sentences simultaneously and that the comprehension process 

is the ~ for both. They found that when subjects were 

asked to judge the literal falseness of sentences for which 

there were metaphorical interpretations readily available, 

they took longer to reject these false sentences than false 

sentences which did not offer such metaphorical 

interpretations, indicating that they were unable to ignore 

the metaphorical interpretations. Keysar (1989) replicated 

Glucksberg et ale results and extended the findings by 

offering verification sentences that could be literally true 

or false and/or metaphorically true or false (e.g., My son 

is a baby). Subjects verified the literal truth value of 

sentences which had both literal and metaphorical 

interpretations that were either congruent or incongruent in 

their contexts. A congruent sentence had literal and 

metaphorical interpretations that were either both true or 

both false. An incongruent sentence had one true and one 

false interpretation. Congruent sentences were verified 
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faster than incongruent sentences, suggesting interference 

effects for incongruent" sentences. Because this finding was 

true even for incongruent sentences which were literally 

true (and metaphorically false), Keysar concluded that 

metaphoric interpretation was automatic whether or not the 

literal interpretation was true or false. In other words, 

literal falseness was not the trigger for metaphoric 

interpretation. 

In a second experiment in which comprehension latency 

was measured, Keysar (1989) found that whenever either a 

literal or metaphorical interpretation was available, 

comprehension was facilitated, that people were slower to 

comprehend sentences when the literal and metaphorical 

meanings conflicted, and that people were fastest when the 

context supported both literal and metaphorical 

interpretations congruently. "Readers, then, seem to be 

computing multiple contextually plausible interpretations 

whether they be literal or figurative" (p. 383). His 

findings suggest that people are producing these multiple 

interpretations simultaneously in an obligatory fashion and 

that literal interpretations do not have priority over 

metaphorical interpretations. He also claims that 

"metaphorical and literal interpretations are functionally 

equivalent in comprehension" (p. 385). That is, the way a 

metaphorical interpretation is reached is not basically 
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different from the way a literal interpretation is reached, 

and a metaphorical interpretation is obligatory when the 

context suppor~s it in the same way a literal interpretation 

is. 

Keysar and Glucksberg, in a recent theoretical paper 

(1992), argue that the relationship expressed in a metaphor 

is that of categorization (see also Glucksberg and Keysar, 

1990). In this view, a nominal metaphor such as His sermon 

was a sleeping pill can be considered a class inclusion 

statement. They claim that both topics and vehicles can 

belong to different categories. For example, sleeping pill 

can belong to several different categories (e.g., things 

that can be bought in a pharmacy, things that induce sleep). 

However, some members of a category are more typical than 

others. Sleeping pills are more typically members of the 

category of sleep-inducing things than of the category of 

things bought in a pharmacy. Also, it follows that if a 

metaphor of the form "An A is a B" is understood as a 

category statement, then ~ should be a subordinate member of 

the subordinate category~. A vehicle such as sleeping pill 

not only names a prototypical member of the category sleep

inducing things, but actually is used to ~ that 

superordinate category. Then sermon is named as a member of 

this category of sleep-inducing things. They claim that 

using a typical member as a strategy to name a category is 

~----------- - - -----------
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common to many language, for example American Sign Language. 

Keysar and Glucksberg (1992) dispute Gibbs (1992a) when 

they claim that "the preexisting-conceptual-metaphor 

view •.• seems ..• to be unable to account for how people 

interpret ordinary nominative metaphors .... It cannot say how 

people interpret metaphors because it is silent on the 

specific properties attributed to metaphor topics by 

specific [italic added] metaphor vehicles" (p. 653). This 

class-inclusion view that "metaphors involve the 

construction of novel [italics added] categories that are 

typified by metaphor vehicles that attribute the 

categories's properties to metaphor topics" (Keysar and 

Glucksberg, 1992, p. 651) contrasts sharply with the 

preexisting conceptual mapping theory of Lakoff and Johnson 

(e.g., 1980) generally supported by Gibbs. Keysar and 

Glucksberg (1992) do not agree with Gibbs "that conceptual 

mapping accounts for the vast majority of metaphors and that 

even apparently novel metaphors do not create attributive 

categories de novo [italics added], but instead rely upon 

preexisting conceptual mappings" (p. 651). For example, in 

the conceptual mapping theory, a metaphor such as Our love 

is a voyage to the bottom of the sea and Our love is a bumpy 

roller coaster ride rely on the root metaphor (conceptual 

map) of LOVE IS A JOURNEY. 

Whereas Gibbs claims "there is a tight mapping 
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according to which entities in the domain of love (e.g., the 

lovers, their common goals, the love relationship, etc.) 

correspond systematically to entities in the domain of a 

journey" (quoted in Keysar & Glucksberg, 1992, p. 651-2, 

from Gibbs, 1992a), Glucksberg and Keysar claim that if we 

consider a metaphor such as Our trip to Europe was a bumpy 

roller coaster ride (which shares the same vehicle), we can 

see that it is the attributes of rough and uncomfortable 

that give meaning to both our love and our trip. If we try 

to view bumpy roller coaster ride as a preexisting mapping X 

IS A JOURNEY, we end up saying our trip to Europe was a 

journey, surely not the meaning intended by this metaphor. 

Keysar and Glucksberg (1992) do not deny the existence of 

conceptual mappings, only that such general categories may 

be irrelevant in specific cases of metaphorical usage. "The 

preexisting-conceptual-metaphor view, then seems not only to 

be unable to account for how people interpret ordinary 

nominative metaphors ••.• it cannot say how people interpret 

metaphors because it is silent on the specific properties 

attributed to metaphor topics by specific metaphor vehicles" 

(p.653). 

Glucksberg (1991) made the relationship between the 

literal and figurative meaning more explicit when he claimed 

that when people understand expressions that are intended 

nonliterally, they comprehend two kinds of meaning 

-------._----_.- ---- "-------- -------------------._-
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simultaneously, the literal meaning of the words themselves 

and the intended meaning and that "literal meanings are 

systematical Iv used to convey the figurative meaning through 

the process of allusion [italics added]: The use of an 

expression to refer to entities or situations that are 

prototypical exemplars of culturally shared concepts and 

symbols" (p. 146). This means that not only is it incorrect 

to assume the priority of literal meaning, it is also 

incorrect to posit that literal meaning is rejected in favor 

of a nonliteral meaning in the case of figurative language. 

Glucksberg argues that "literal meanings are not simply 

rejected. Rather they are used, along with figurative 

meanings to arrive at speaker meaning, i.e., what a speaker 

intends the listener to understand" (p. 147). 

The relationship between literal and figurative meaning 

has been a lively topic in the child development literature 

also. Vosniadou and ortony (1983) asked 3- to 6-year olds 

to do a sentence completion task providing choices between 

literal similarities, nonliteral similarities (metaphorical) 

and both literal and metaphorical anomalies (e.g. 

respectively, A river is like a lake; A river is like a 

sIlake; A river is like a cat). They found all children 

preferred "meaningful" interpretations whether literal or 

metaphorical, over anomalous literal or metaphorical ones. 

When presented with a choice where either the literal or the 
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metaphorical interpretation could be chosen quite correctly, 

there was no particular preference among any age children in 

their study for either literal or metaphorical 

interpretations. This again suggests that multiple 

representations may be available and only when the 

contextual information is sufficient will one be chosen over 

the other. 

Although Vosniadou and Ortony (1983) found that 

children as young as three years of age showed metaphorical 

understanding, both interpretations in the study were 

perceptual in nature, that is, they focused on perceptual, 

or physical, similarities between things (e.g., size, 

shape). They claim that their (and others') use of 

perceptual metaphors in the child literature was not 

"accidental" because "the perceptual properties of objects 

are very salient for children--in many cases they almost 

exhaust their knowledge of objects. For adults, however, 

perceptual predicates, while not representing trivial 

properties of objects, are less central than other kinds of 

predicates such as those having to do with causal and 

structural relations, functional attributes, etc." (p. 160). 

Winner, Rosenstiel, and Gardner (1976) did a study of 

both cross-sensory and psychological-physical metaphors with 

6- to 14-year olds in which they found that perceptual, 

cross-sensory metaphors were overall easier to interpret 
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correctly than psychological-physical ones, particularly for 

younger children. A cross-sensory metaphor such as Her 

perfume was bright sunshine compares two different sensory 

modalities (olfactory and visual), whereas The guard was a 

hard rock calls for a psychological interpretation of a 

physical phenomenon. Winner et ale (1976) also found some 

evidence to support the argument that metaphor comprehension 

had four developmental stages: magical, metonymic, 

primitive metaphoric, and genuine metaphoric. Magical and 

metonymic stages are associated with younger children, who 

later go on to a primitive metaphoric stage before finally 

reaching true metaphoric understanding. A magical 

interpretation is a paraphrase which maintains the literal 

meaning of the sentence. Plausibility is only possible by 

inventing a magical world (i.e., fairy-tale world) in which 

the ordinary laws of nature do not apply. For example, for 

the metaphor The guard was a hard rock, The king had a magic 

rock and he turned the guard into another rock would be a 

magical interpretation. A metonymic interpretation is 

achieved by interpreting both the topic and the vehicle 

literally without defying realism. The child finds some way 

that the two terms of the metaphor can reasonably be 

juxtaposed. The child does not take the metaphor at face 

value, but seeks some way that one term can sensibly be 

associated with the other. This is achieved through 
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contiguity rather than through direct identity. For 

example, The guard worked in a prison that had hard rock 

walls would be a metonymic interpretation. In this case, 

the child has found some way to juxtapose guard and hard 

that does not defy realism. An interpretation such as The 

guard had hard. tough muscles would be considered primitive 

metaphoric because the dual-function adjective (i.e., one 

like hard that can have both physical and psychological 

meaning) retains its primary (physical, or perceptual) 

meaning which is extended to an incidental property of the 

topic (here the physical body of the guard). The guard was 

mean and did not care about the feelings of the prisoners 

would be genuine metaphoric because a central aspect of the 

first term (the guard) is focused on and the secondary 

meaning of the dual-function adjective (here psychological) 

is extended to the topic. 

Winner et ale (1976) speculated that psychological

physical metaphors may have been more difficult, especially 

for younger children, because of unfamiliarity with 

psychological states or that cross-sensory metaphors might 

have been easier because the elements of these metaphors are 

both within the physical (perceptual) domain. In any case, 

younger children tended toward either metonymic or magical 

interpretations. As the children got older, they offered 

more primitive metaphoric interpretations and by the age of 
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10, the genuine metaphoric interpretation was greatly 

preferred although children often fell back on the primitive 

metaphoric and even the metonymic level if asked to explain 

the metaphors. 

Nippold, Leonard, and Kail (1984), however, in a study 

of proportional and predicative metaphors found that 

although proportional metaphors were overall more difficult 

than predicative metaphors, predicative-psychological 

metaphors were no more difficult for children to comprehend 

than predicative-perceptual metaphors. They defined a 

proportional metaphor as one which contains two topics and 

two vehicles at an underlying level, but only one topic is 

expressed at the surface level. The reader or listener must 

infer an analogic relationship. For example, The bird's 

nest was a piggybank that had no coins contains the analogy: 

Piggybank is to coins as a bird's nest is to ___ ?____ A 

predicative-psychological metaphor in their study was one 

which expressed a visual resemblance (e.g., The bird was a 

rainbow flying in the sky), whereas a psychological

predicative metaphor captured a mental, emotional, or 

psychological resemblance (e.g., Tom was a vacuum cleaner 

listening to the story). Notice that a predicative metaphor 

was defined as one containing one topic and one vehicle 

(e.g., bird--rainbow). Others have referred to these type 

of metaphors as nominal or nominative metaphors (e.g., 
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Glucksberg, 1991; Reyna, 1986). 

Nippold et al. (1984) used novel metaphors in order to 

avoid problems which might arise if the metaphors were 

already part of the children's lexicon with conventional 

meanings stored in memory. However, there was a 

methodological problem with the alternatives presented to 

the children in this study which makes their results 

somewhat difficult to interpret. Keil (1986) suggested that 

for about one half of the foils for the psychological 

metaphors, the choice was between descriptions of a 

psychological state and nonpsychological descriptions. For 

example, for the psychological metaphor The woman was an 

aspirin talking to the lost boy, the choices were 1. made 

the boy feel better (the correct choice) and 2. gave the boy 

a spanking (the foil). Children could have selected the 

correct response in this case simply because they recognized 

that they were looking for a psychological interpretation 

(although they might not have necessarily known just which 

one) without truly demonstrating understanding of the 

metaphor. All they would have needed to do to get the 

answer correct was to reject the nonpsychological 

interpretation. 

To sum up, the literal-figurative controversy in the 

adult literature has basically taken the form of whether or 

not the figurative meaning is derived after the literal 



meaning has been considered and rejected, or whether the 

meaning, literal or figurative, is directly apprehended, 

perhaps from among multiple, independent representations. 
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In the child development literature, the argument has 

basically been whether figurative meaning is present at a 

very early age or whether it develops in stages, beginning 

with literal and ending with figurative. Perceptual 

metaphors and/or perceptual interpretations are thought to 

be accessible to children before psychological 

interpretations are. Although these two lines of research 

have taken different approaches, they, nevertheless, have in 

common a concern with the order, or primacy, of literal and 

figurative meaning. 

In this study, in order to sort out some of these 

issues involved with the relationship of literal and 

figurative meaning, stimuli were selected and adapted from 

the psychological-predicative stimuli used in the Nippold et 

ale (1984) study. Subjects were provided an opportunity to 

respond to a variety of interpretations of the metaphor that 

they might consider to be consistent with the metaphor. In 

the meaning condition, subjects were not instructed to 

select one interpretation over others as the correct one, 

only to say "yes" to those interpretations which "mean the 

same" as the metaphor. If the argument that subjects have 

multiple representations available at comprehension is true, 
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then the forced choice test is not the best method to test 

for these alternatives. For example, the forced choice 

testing in the Nippold et al. study tested for the "correct" 

choice, but it was not possible to know why a particularly 

foil was rejected. Perhaps the foil was also attractive to 

the subject, albeit not as attractive as the correct choice. 

We cannot know if the subject might have accepted both 

alternatives if given that choice. Also, in this type of 

testing format, it would not be possible to discover the 

multiple kinds of representations the subjects might be 

producing when they encounter metaphors and the levels of 

preference among several possible interpretations. If 

subjects are producing multiple representations upon 

encountering metaphors, then the question of literal versus 

metaphorical interpretation might not be simply an either/or 

situation. Therefore, this study used a recognition format 

in the meaning condition that asked subjects to accept all 

recognition sentences (including the metaphors) that were 

consistent with the meaning of the metaphors. 

The four "true" (consistent with meaning) 

interpretations suggested by the literature consisted of the 

metaphors themselves, literal synonyms, perceptual 

interpretations (primitive metaphoric), and psychological 

interpretations (true metaphoric). Four "false" (not 

consistent with meaning) alternatives were also developed 
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for each of the "true" recognition sentences. 

These false interpretations were developed to avoid the 

problem in the Nippold et al. (1984) study noted by Keil 

(1986) which might arise if subjects recognize that a 

particular ~ of interpretation (e.g., psychological) is 

called for and are thus biased to guess in that direction 

without necessarily actually understanding the correct 

interpretation. For the metaphors themselves, the "false" 

alternatives contained noun phrases that were close 

associates of the metaphor, but could not be properly 

construed as being synonymous with the metaphors. The false 

alternatives for the true literal synonyms were also noun 

phrases that were associates of the metaphors, but were more 

distant associates. These two foils are like the foils in 

the Nippold et al. study, which were described as "not 

plausible literal interpretation[s]" ... but "associate[s] of 

the topic." Winner et al (1976) also characterized 

metonymic interpretations as interpretations based on 

associations between topics and vehicles. The false 

perceptual interpretations expressed perceptual features 

that were distantly related to the metaphors and could 

conceivably be associated with the topic, but could not be 

considered correct perceptual interpretations of the 

metaphors. The false psychological comparisons had the same 

emotional valence as the correct interpretations (either 
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negative or positive) and might ordinarily be associated 

with the topic (in the same sense that the false perceptual 

interpretations could), but were not correct psychological 

interpretations of the metaphor. Thus, for example, by 

offering alternative psychological interpretations, it was 

possible to check whether adults were selecting a correct 

psychological interpretation or merely recognizing that a 

psychological interpretation was called for, in which case 

they would be equally likely to choose a false psychological 

interpretation. The other false alternatives, in general, 

also showed whether a subject accurately understood the 

meanings of the true interpretations. For example, we can 

have more confidence that a subject who selected a true 

perceptual interpretation and rejected a false perceptual 

interpretation understood the meaning of his choice and was 

not simply biased toward a perceptual interpretation. 

The "true" interpretations were meaningful and the 

"false" interpretations were meaningless. By offering false 

alternatives for each true alternative, it was possible to 

have more confidence that subjects understood the real 

meaning of their choices and were not simply biased towards 

a type of interpretation (e.g., perceptual, psychological, 

literal, or an associate [metonymic]). 



190 

Certain predictions grow out of this literature. I 

will enumerate these predictions and tell how the results of 

this study can confirm or disconfirm these predictions. 

First, if Clark and Lucy's (1975) findings are correct that 

adults first interpret figurative language literally and 

upon finding an anomaly, reinterpret it figuratively, we 

should find evidence both that the literal meaning is 

accessed and that it is rejected before the figurative 

interpretation is reached. Thus, whereas subjects should 

reject literal interpretations and accept psychological 

interpretations in the meaning condition, there should also 

be evidence of negative dependency between the literal 

synonyms and the psychological interpretations when people 

are instructed to process metaphors for meaning. That is, 

adults should be more likely to say "yes" to the figurative 

meaning if they first consider and reject the literal 

meaning. 

If Winner et ale (1976) are correct that literal, 

metonymic, and perceptual (primitive metaphoric) are earlier 

developmental stages preceding true metaphoric comprehension 

and that by age 10, children greatly prefer true metaphoric 

interpretations, then certainly by adulthood people should 

directly comprehend correct psychological interpretations of 

physical-psychological metaphors and reject other less 

sophisticated interpretations. However, because Winner et 
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ale claim that literal (magical) interpretation is an 

earlier stage and that perceptual (primitive metaphoric) 

directly precedes true metaphoric interpretation, if adults 

do accept any literal or perceptual interpretations, they 

should accept fewer literal than perceptual interpretations. 

If Glucksberg and his associates (e.g., Glucksberg, 

1991; Glucksberg et al., 1982; Keysar 1989) are correct that 

people are producing multiple representations simultaneously 

at comprehension, then we should find evidence that these 

multiple representations (e.g., literal and psychological) 

are indeed available at presentation. Although they do not 

explicitly state that these multiple interpretations are 

independent, their claim that these representations are 

produced simultaneously implies that these representations 

should be independent rather than dependent on each other. 

However, at one point, Glucksberg (1991) not only claims 

that these multiple meanings are arrived at 

"simultaneously," but also, at the same time, claims that 

the literal meaning is used to "convey" the figurative 

meaning. It is difficult to see how literal meaning can 

convey figurative meaning unless literal meaning is reached 

first. A critical question then is whether these 

representations are positively dependent on each other or 

not. If they are independent of each other, this would 

suggest that they are actually simultaneously generated. 
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However, if there is positive dependency between the literal 

interpretations and the psychological (figurative) 

interpretation, this might imply that the figurative meaning 

is reached through processing of literal meaning. If 

subjects in the memory condition where they are not asked to 

process for meaning also show evidence of having processed 

interpretations, this would suggest that it is not possible 

to ignore meaning. If the literal interpretations and the 

psychological interpretations evidence dependency on each 

other, this might suggest prior literal processing rather 

than simultaneous processing. Most importantly, however, 

evidence that multiple representations are accessed in the 

memory condition would be strong support for Glucksberg's 

and his associates's claims that these multiple 

representations are spontaneous in the sense that they are 

automatic and obligatory. 

It is impossible to say what Gibbs's current position 

would exactly predict. Certainly Gibbs (1992b) has 

maintained his position, however, that there is evidence 

against any claims that people first compute a literal 

interpretation which they find defective before searching 

for a nonliteral meaning. However, Gibbs (e.g., Gibbs et 

al., 1989) has allowed that word meaning (literal or 

figurative) may playa part in idiom interpretation. For 

the sake of precision here, I will compare my results 
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against his earlier predictions that subjects do not 

automatically process the literal meanings of figurative 

language (e.g., 1979, for indirect requests) and that they 

do not process the literal and figurative meanings 

simultaneously either (e.g., 1983, for indirect requests). 

If Gibbs is correct, there should be no evidence as 

discussed above that literal meanings are accessed and 

rejected before figurative meaning is reached or that 

multiple representations are available simultaneously. 

A final issue is whether or not people can remember the 

surface form (verbatim) of metaphors once an interpretation 

is derived (i.e., gist is extracted). This issue is related 

to Experiments 1 and 2 which also look at verbatim and gist 

memory for verbal material. Verbatim memory is believed to 

be relatively short-lived in comparison to gist memory, but 

as was seen in Experiment 1 and 2, this may depend somewhat 

on the type of material being studied. In this study the 

amount of verbatim and gist memory for the original 

metaphors is examined both at acquisition and at long-term 

retention in both the memory condition where subjects are 

instructed to remember verbatim information only and in the 

meaning condition when they are instructed to process 

meaning. In addition, the type of gist (semantic 

representations) extracted from metaphors in both a memory 

and meaning condition is also addressed. The possible 

---_ .. _-_. __ .. - - -~-.--.---- ._--------------



relationships between these semantic representations are 

examined. 

Methodology 

Subjects. The same forty-eight subjects who 

participated in the first experiment also participated in 

this study. 
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Design and materials. The design was a 2 X 2 X 2 X 2 X 

2 factorial. Experimental condition was a between-subjects 

factor. The remaining four factors were varied within 

subjects: (1) Each subjects was tested twice, once 

approximately thirty minutes after presentation of the 

acquisition materials and again after a twelve-day delay. 

The acquisition material consisted of instructions and 

metaphor "stories." The following factors characterize 

recognition sentences: (2) sentences were either meaning or 

interpretive (3) close or far (4) true or false. The 

originally presented metaphors are characterized as true, 

meaning, and close. Literal synonyms are true, meaning and 

far. Perceptual interpretations are true, interpretive, and 

close. Psychological interpretations are true, 

interpretive, and far. False close associates are 

characterized as false, meaning, and close. False distant 

associates are false, meaning, and far. False perceptual 

interpretations are false, interpretive, and close. False 

psychological interpretations are false, interpretive and 
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far. (True is used in the sense of "appropriate" as 

contrasted with the use of false as "not appropriate.") In 

addition to the eight recognition sentences, subjects also 

verified two other presented metaphor sentences. (5) 

Subjects in the memory experiment received instructions to 

reject all sentences except the originally presented 

sentences and the meaning group received instruction to 

accept all sentences that meant the same way as the 

presented sentences. However, both groups received exactly 

the same acquisition materials. 

Subjects received eight metaphor three-sentence 

"stories," with the last sentence being a metaphor such as 

The woman was an aspirin, kneeling by the lost boy. 

Subjects later verified ten recognition sentences. Two were 

filler sentences (the first two sentences of the story) and 

were not analyzed. (The examples which follow are all based 

on The woman was an aspirin, kneeling by the lost boy 

metaphor.) The true-meaning-close recognition sentence was 

the original metaphor. The true-meaning-far sentence 

contained a literal synonym of the metaphor, for example, 

medicine was substituted for aspirin. The true

interpretive-close sentence was the perceptual 

interpretation in which, for example, white and round was 

substituted for aspirin. The true-interpretative-far was 

the psychological interpretation in which, for example, made 
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him feel better was substituted for aspirin. The false

meaning-close was a recognition sentence which contained a 

noun phrase which was a close associate (but not correct 

interpretation) of the metaphor for example, cough syrup. 

The false-meaning-far contained a noun phrase which was also 

an associate of the metaphor, but a more distant one, for 

example, nurse for aspirin. The false-perceptual close had 

a inappropriate perceptual interpretation of the metaphor, 

for example red cheeks (instead of white and round) for 

aspirin. Finally, the false-interpretative-far contained an 

inappropriate psychological interpretation of the metaphor, 

for example, proud (instead of made him feel better) for 

aspirin. 

Procedure. As part of the instructions for the 

metaphor stories experiment, subjects read stories, each 

consisting of three sentences. The first two sentences set 

up contexts for the third sentences, the metaphor of 

interest. These metaphors were all novel metaphors, that 

is, metaphors which would be new, or novel, to the subjects. 

Subjects in the memory condition were told to "try to 

remember what the story says." Subjects in the meaning 

conditions were instructed to think about "what each story 

means." Subjects then were asked to verify three practice 

sentences. The memory group was asked to say "yes" if "what 

you read has the same words in the same way and to answer 
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"no" if "anything is different from the story." The 

meaning group was asked to answer questions about the story 

according to "what the story meant." One practice sentence 

was one of the original metaphor sentences. Both meaning 

and memory groups were instructed to say "yes" to this 

sentence. The explanation for saying "yes" for the meaning 

group was that the "story said this." The explanation for 

saying "yes" for the memory group was that "the story had 

those ~ words exactly." Another sentence was a sentence 

not in the story, but a correct (psychological) 

interpretation of the metaphor. The memory group was 

instructed to reject this sentence even though it was true 

because the story didn't say that. They were instructed to 

say "yes" only if what they read had "the ~ words in the 

same way as in the story." The meaning group was 

instructed to say yes to this sentence because it "means" 

the same as the metaphorical sentence they read. A third 

practice sentence was factually incorrect according to the 

story. The memory group was instructed to say no to this 

sentence because "the story said" (the correct sentence from 

the story). The meaning group was also instructed to say no 

to this false sentence because "that didn't happen in the 

story." The correct sentence was then repeated. After this 

practice period, subjects read the metaphorical stories in 

random sequence. The acquisition test material consisted of 
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brief written reminders of how to respond to the sentences 

according to whether subjects were in the memory or meaning 

condition. The long-term retention instructions for the 

memory group were simply a brief reminder to answer in the 

same way they had on the acquisition test, that is, to say 

"yes" if "you read the ~ words in the ~ way" and to 

answer "no" if "anything is different from the story." The 

meaning group was instructed to answer "yes" if "that's what 

the story meant" and to answer "no" if "the story didn't 

mean that." 

Results and Discussion 

In the following discussion, the true recognition 

sentences are the metaphors (true-meaning-close), the 

literal synonyms (true-meaning-far), the perceptual 

interpretations (true-interpretive-close), and the 

psychological interpretations (true-interpretive-far). The 

corresponding false recognition sentences are the close 

literal associates of the metaphor (false-meaning-close), 

far literal associates of the metaphor (false-meaning-far), 

inappropriate perceptual interpretations (false

interpretive-close), and inappropriate psychological 

interpretations (false-interpretive-far). 

Memory Condition 

Are adults able to remember originally presented 

metaphors and resist gist intrusion by various true 
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interpretations (the three true but unpresented recognition 

sentences)? Results showed that adults were clearly able to 

recognize the original metaphors and reject all true and 

false interpretations about equally, not only at acquisition 

but over time. 

Verbatim and gist at acquisition and delay. Figure 17 

displays the recognition data for the eight recognition 

sentences at acquisition and at delay. At acquisition, the 

originally presented metaphors were recognized at a very 

high rate (90%), and the seven recognition sentences were 

rejected at very high rates with no distinctions among the 

seven. After 12 days, recognition for the presented 

metaphors dropped slightly to 83%, which was still a very 

high rate of recognition, well over any other recognition 

sentences. There was only one small change among the other 

recognition sentences at delay which is discussed below. 

These conclusions are supported by an interaction of 

immediate-delay with the three sentence factors of meaning

interpretive, true-false, and close-far, ~(1,23) = 6.82, MSe 

= .01, R = .0156 (with component three-way interactions of 

immediate-delay with true-false and close-far, ~(1,23) = 

4.15, MS e = .00, R = .0534; immediate-delay, meaning

interpretive and close-far, ~(1,23) = 5.08, MS e = .01, R = 

.0341; meaning-interpretive, true-false, and close-far, 

l(1,23) = 266.09, MS e = .01, R = .0000; with component 
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Figure 17. Time of test differences in mean proportion of 
affirmative responses for differant sentence types in the 
memory condition of Experiment 3. TMC = True meaning close 
(verbatim metaphor); TMF = True meaning far (literal 
synonym); TIC = True interpretation close (perceptual 
interpretation); TIF = True interpretation far 
(psychological interpretation). FMC = False meaning close 
(close literal associate); FMF = False meaning far (far 
literal associate); FIC = False interpretation close 
(inappropriate perceptual interpretation); FIF = False 
interpretation far (inappropriate psychological 
interpretation). 
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two-way interactions of meaning-interpretive and true-false, 

~(1,23) = 211.31, MSe = .02, R = .0000; meaning-interpretive 

and close-far, ~(1,23) = 264.54, MS e = .02, R = .0000; and 

true-false and close-far, ~(1,23) = 245.33, MS e = .01, R = 

.0000i as well as main effects for meaning-interpretive, 

~(1,23) = 81.95, MS e = .05, R = .0000, true-false, ~(1,23) = 

441.91, MS e = .01, R = .0000, and close-far, E(1,23) = 

122.08, MS e = .03, R = .0000. 

Long-term retention. As noted, although irnrnediate

delay interacted with all sentence factors, all the seven 

unpresented recognition sentences were recognized equally at 

acquisition, and after 12 day, there was still no detectable 

differences among these seven sentences. However, there was 

a small increase in the number of misrecognitions of the 

literal synonyms over time such that the literal synonyms at 

delay contrasted with both the true and false perceptual 

interpretations at acquisition. This was a small, but 

reliable change over time. An ANCOVA to remove the effects 

of acquisition on forgetting showed main effects for true

false, E(1,22) = 14.77, MSe = .01, R = .0009, and meaning

interpretive, E(1,22) = 9.55, MSe = .02, R = .0053. More 

true sentences (metaphors and unpresented but true 

interpretations) were recognized than false sentences (19% 

to 13% [adjusted cell means]). The fact that true-false did 

not interact with meaning-interpretive (or any other 
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sentence factor) supports fuzzy-trace theory's assertion 

that memory for gist, or meaning, is more enduring than 

verbatim memory and that over time as verbatim memory fades, 

memory decisions will be increasingly verified by gist. 

A small but significantly greater number of meaning 

sentences (metaphors and literal synonyms) were recognized 

than interpretative sentences (perceptual and psychological 

interpretations) after 12 days (17% to 14% [adjusted cell 

means]). This finding taken together with the finding that 

the recognition rate of the literal synonyms had risen a 

little over time might mean that literal interpretations of 

metaphors are more closely associated with the metaphors 

than either the perceptual or psychological interpretations 

are. 

Although verbatim metaphor sentences were recalled with 

a high degree of accuracy and all interpretations, or 

semantic representations, of the metaphors (i.e., the other 

seven recognition sentences), both true and false, were 

rejected at a high degree of accuracy also, these long-term 

retention results suggest that subjects did automatically 

interpret the metaphors for meaning at least to some extent. 

The reasoning-remembering relationships (see below) further 

support theoretical claims that metaphoric interpretation 

may be automatic. 
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Individual differences. A separate ANOVA identical to 

the ANOVA conducted for the memory condition for Experiment 

3, except that this separate ANOVA had verbatim-gist 

included as a factor, was conducted. The grouping factor 

verbatim-gist interacted with true-false only, K(1,22) = 

6.85, MSe = .01, Q = .0157. Both groups accepted the true 

sentences about equally. However, the verbatim group 

accepted 5% of the false interpretations, whereas the gist 

group accepted only 1%. Although this difference appears 

small, ceiling and floor effects are probably obscuring what 

were actually larger differences. 

Reasoning-remembering relationships. Likelihood ratio 

analyses of the dependencies between presented metaphors and 

the true interpretations that followed from them and of the 

dependencies among the true interpretation themselves were 

conducted. As in Experiment 1, the contingencies were 

computed within each story and the data are collapsed across 

the stories. First, the overall relationships between the 

presented metaphors and the three true interpretations of 

the metaphor--the literal synonyms (true-meaning-far), the 

perceptual interpretations (true-interpretive-close), and 

the psychological interpretations (true-interpretive-far)-

will be examined and compared to reasoning-remembering 

results for sentences in the memory condition of Experiment 

1. Following that, the relationships among the three true 
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interpretations themselves will be discussed following the 

same general outline. 

Metaphors and their three true interpretations at 

acquisition and delay (see Table 17). The most striking 

fact is that half of the relationships between the metaphors 

and their true interpretations were negatively dependent. 

The other half of the relationships were independent. These 

results contrast with the corresponding results in the 

memory condition in Experiment 1, where the relationships 

between the verbatim premises and their true inferences were 

independent both for spatial and linear material at 

acquisition and delay. 

On the immediate recognition test, where the verbatim 

strings of the original metaphor sentences were available to 

subjects (as evidenced by the ANOVA results), there was one 

negatively dependent relationship and two independent 

relationships. Subjects who said "yes" to the metaphors 

were less likely to misrecognize the perceptual 

interpretations. At delay, however, two out of three of the 

relationships were negatively dependent. After twelve days, 

the relationships between the presented metaphors and their 

literal synonyms became negative. That is, subjects were 

less likely to misrecognize literal synonyms over time if 

they correctly recognized the original metaphors. These 

literal synonyms were also the only sentences whose 
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Table 17 

Relationships Between Verbatim Metaphors, Literal Synonyms, 

Perceptual Interpretations, and Psychological 

Interpretations 

Memory 

Immediate 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .04 .01 .07 

Marginal Product .04 .02 .07 

Relation Independent Negative Independent 

Delay 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .07 .04 .07 

Marginal Product .10 .06 .09 

Relation Negative Negative Independent 

Note. Independent = £ > .05; Marginal = £ is .05; otherwise 
p <.05. Met. = Verbatim metaphor; Lit. = Literal synonym; 
Perc. = Perceptual interpretation; Psych.= Psychological 
interpretation. 
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recognition rate on the delayed memory test increased enough 

so that the difference between the delayed literal synonyms 

and the immediate true and false perceptual sentences 

increased enough to be significantly different. These 

results offe~ support for the claim by Loftus and her 

associates (e.g., Loftus, 1979; Loftus & Hoffman, 1989) that 

when memory for the original stimuli is very good, people 

are able to reject "misinformation." 

Long-term retention data also showed that more 

metaphors and literal synonyms were remembered over time. 

Although literal synonyms were recognized only slightly more 

often at delay than at acquisition, this increase was 

negatively related to metaphor recognition. This implies 

that subjects who were less certain about the original 

metaphors were more easily lured by their literal synonyms. 

The relationships between the metaphors (e.g., aspirin) and 

their perceptual interpretations (e.g. white and round) 

remained negative, as they had been at acquisition. After a 

twelve-day delay subjects still verified the metaphors and 

their psychological interpretations independently. 

Although not all of the relationships were negative, it 

seems plausible that the basic underlying relationships 

between the metaphors and their three true interpretations 

may actually have been negative. This argument rests on 

three observations. First, the metaphors and the literal 

----------
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synonyms (the only recognition sentences to change their 

relationship to other recognition sentences over time) 

became negatively related at delay. This suggests that only 

when enough forgetting had occurred was there enough 

variation among the recognition sentences to detect 

differences. Second, the one remaining independent 

relationship at delay, between the metaphors and their 

psychological interpretations, approached significance in a 

negative directions (~ = .13). It may be that not enough 

time had elapsed to reveal an underlying negative 

relationship and that with a longer delay period, all 

relationships might have tested negative. Finally, the 

majority of correlations between the three pairs were 

negative and significant (listed for acquisition and delay 

respectively: metaphors and literal synonyms, ~ = -.48 and 

-.50, metaphors and perceptual interpretations, ~ = -.67 and 

-.58, and metaphors and psychological interpretations, r = -

.54 and -.31 [non-significant]. (All correlations are 

significant at the ~ < .05 level unless otherwise noted.) 

True interpretations of the metaphors at acquisition 

and delay (see Table 18). Among the three true 

interpretations of the metaphors, there was one positive 

dependency at acquisition, between the perceptual and 

psychological interpretations. This relationship remained 

positively dependent at delay, and the relationship between 
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Table 18 

Relationships Among Literal Synonyms. Perceptual 

Interpretations. and Psychological Interpretations 

Memory 

Immediate 

Lit.-Perc. Lit.-Psych. Perc.-Psych. 

Joint .01 .01 .01 

Marginal Product .00 .00 .00 

Relation Independent Independent Positive 

Delay 

Lit.-Perc. Lit.-Psych. Perc.-Psych. 

Joint .03 .02 .03 

Marginal Product .01 .01 .01 

Relation Positive Independent Positive 

Note. Independent = 2 > .05; Marginal = 2 is .05; otherwise 
2 <.05. Met. = Verbatim metaphor; Lit. = Literal synonym; 
Perc. = Perceptual interpretation; Psych.= Psychological 
interpretation. 
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the literal synonyms and perceptual interpretations 'also 

became positive at delay. Only the relationship between the 

literal synonyms and the psychological interpretations 

remained independent at delay. 

These results are somewhat similar to the results in 

Experiment 1, where the relationships between the true 

paraphrases of the verbatim premises and their true 

(integrated) inferences were largely positively dependent at 

both acquisition and delay, suggesting that, as in 

Experiment 1, subjects were verifying unpresented, but true 

sentences from related gist. 

Whereas not every relationship among the metaphors and 

their true interpretations tested negative, their overall 

dependency direction appeared to be negative. Among the 

true interpretations themselves, it appeared that whereas 

not every relationship tested positive, the underlying 

relationship may have been positive. This argument rests on 

two observations. First, low variability, both at 

acquisition and delay, may have been masking an underlying 

relationship of dependency (this time positive), among these 

three true interpretations. Second, correlations between 

the three pairs were all positive (at acquisition and delay 

respectively: between literal synonyms and perceptual 

interpretations, ~ = .82 and .56, literal synonyms and 

psychological interpretations, ~ = .73 and .59, and 



perceptual interpretations and psychological 

interpretations, £ = .76 and .69). 

210 

In sum, we can see that the true unpresented 

interpretations tended to be negatively related to the 

presented metaphors, which finding contrasts with the memory 

results in Experiment 1. On the other hand, the true 

unpresented interpretations tended to be positively related 

to one another, which finding is very similar to the results 

in the memory condition in Experiment 1, where the true but 

unpresented inferences and paraphrases were positively 

related to one another. These dependency relationships 

among the metaphoric sentences will be reexamined after the 

reasoning-remembering results for the meaning condition are 

analyzed. 

Meaning Condition 

The first question was which of the various true 

interpretations would adults accept when instructed to 

accept all true interpretations of the metaphors (including 

the metaphors themselves). Subjects accepted the various 

true interpretations at different, but surprisingly high, 

rates. 

Overall recognition of gist. Figure 18 displays the 

data for the metaphorical interpretations in the meaning 

condition. Again, as in the memory condition, the presented 

metaphors were recognized at a very high rate (93%) and more 

~--~----.--. - .... _-._--.-- -- .----_.------.--_ .. - ------- ----_._-" ~-- --
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Figure 18. Mean proportion of affirmative responses for 
different sentence types in the meaning condition of 
Experiment 3.TMC = True meaning close (verbatim metaphor); 
TMF = True meaning far (literal synonym); TIC = True 
interpretation close (perceptual interpretation); TIF = True 
interpretation far (psychological interpretation). FMC = 
False meaning close (close literal associate; FMF = False 
meaning far (far literal associate); FIC = False 
interpretation close (inappropriate perceptual 
interpretation); FIF = False interpretation far 
(inappropriate psychological interpretation). 
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frequently than all other sentences. However, the other 

three true interpretations were accepted much more often 

than all false alternatives. The most highly accepted 

interpretations were the true psychological interpretations 

(at 82%), which were recognized more often than the literal 

synonyms (at 61%), which, in turn, were recognized more 

often than the true perceptual interpretations (at 40%). 

Among the four recognition sentences which are false 

interpretations of the metaphor, the false psychological 

comparisons were accepted more often than the three other 

false interpretations. Subjects largely seemed to feel that 

psychological interpretations were called for, but may have 

been uncertain as to their exact natures. 

These results were supported by a three-way interaction 

among the three sentence factors, literal-interpretive, 

true-false, and close-far, E(l,23) = 52.53, MS e = .03, P = 

.0000, with component two-way interactions of meaning

interpretive and close-far, E(1,23) = 115.42, MS e = .04, P = 

.0001 and meaning-interpretive and true-false, E(1,23) = 

46.21, MS e = .03, P = .0000, as well as main effects for 

true-false, E(1,23) = 239.62, MS e = .13, P = .0000, and for 

close-far, E(1,23) = 7.14, MSe = .03, £ = .0136. 

Long-term retention. Immediate-delay interacted with 

only the sentence factor of close-far, E(l,23) = 4.54, MS e = 

.01, £ = .0439. At acquisition, literal synonyms and 
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psychological interpretations together (far sentences) 

accepted at the same rate as metaphors and perceptual 

interpretations together (close sentences). Over time, 

recognition of far sentences (literal synonyms and 

psychological interpretations) increased, whereas close 

sentences (metaphors and perceptual interpretations) were 

accepted at the same rate as they had been at acquisition. 

An ANCOVA to remove the effects of acquisition on 

retention revealed a significant main effect remaining for 

close-far, !(1,22) = 7.58, MS e = .01, Q = .0116. Even with 

acquisition effects removed, far sentences (literal synonyms 

and psychological interpretations together) were still 

recognized more often than close sentences (metaphors and 

perceptual interpretations together) by 43% to 38%. This 

suggests that the literal synonyms and the psychological 

interpretations are more semantically related to the gist of 

the metaphors than the metaphorical and perceptual 

sentences. This finding makes sense for two reasons. 

First, the psychological interpretations and the literal 

synonyms were originally accepted at considerably higher 

rates than the perceptual interpretations. Second, subjects 

were specifically asked to process for meaning. Because 

processing for meaning means to go beyond surface form and 

because the surface form of a metaphor is disassociated from 

its figurative (and presumably correct) interpretation, 
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subjects may have tended to forget the original (verbatim) 

forms at a slightly higher rate than their interpretations. 

Individual differences. A separate ANOVA which was 

exactly the same as the original ANOVA except that verbatim

gist was included as a grouping factor, revealed that 

verbatim-gist entered into two two-way interactions. The 

first was with close-far, ~(1,22) = 9.32, MS e = .03, Q = 

.0058. Both the verbatim and the gist groups responded with 

the same proportion of affirmative answers to close 

sentences (true and false metaphors and perceptual 

interpretations as well), but the verbatim group accepted a 

considerably larger total number of far sentences (true and 

false literal synonyms and psychological interpretations) 

than did the gist group (50% to 39%). verbatim-gist also 

interacted with true-false, ~(1,22) = 4.53, MS e = .12, Q = 

.0448. Verbatim subjects accepted more true interpretations 

overall than gist subjects (78% to 65%), whereas each group 

rejected about the same number of false interpretations. 

These results suggest that the verbatim group discriminated 

less among the true sentences than the gist people did. At 

the same time the verbatim group accepted more true and 

false literal synonyms and psychological interpretations 

(above), suggesting that they did not extract the meaning of 

the metaphors as well as the gist group. 
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Reasoning-remembering relationships. Subjects were 

told to accept all recognition sentences, including the 

presented metaphors, that meant the same as the metaphors. 

Therefore, there should be positive dependencies between 

those interpretations that are verified from the same gist. 

First, overall relationships between the presented metaphors 

and their three true interpretations will be examined and 

compared to results in Experiment 1. Following that, the 

relationships among the three interpretations themselves 

will be discussed following the same general outline. 

Finally, I will offer an alternative explanation relating to 

the nature of the original metaphors themselves and their 

"correct" interpretations, to explain results for both the 

meaning and memory condition. 

Metaphors and true interpretations at acquisition and 

delay (see Table 19). First of all, there were a majority 

of positively dependent relationships between the metaphors 

and their true interpretations. This finding was similar to 

the results in the meaning condition of Experiment 1 and 

suggests that subjects do indeed process for meaning when 

instructed to do so and later use gist, or meaning, to 

verify sentences. Notice that these results are in sharp 

contrast to the memory condition, where half the 
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Table 19 

Relationships Between Verbatim Metaphors, Literal Synonyms, 

Perceptual Interpretations, and Psychological 

Interpretations 

Meaning 

Immediate 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .60 .40 .80 

Marginal Product .58 .39 .78 

Relation Positive Independent Positive 

Delay 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .57 .38 .78 

Marginal Product .55 .36 .74 

Relation Positive Independent positive 

Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. Met. = Verbatim metephor; Lit. = Literal synonym; 
Perc. = Perceptual interpretation; Psych.= Psychological 
interpretation. 



relationships were negative. There were no differences 

between acquisition and delay results in the meaning 

condition. 
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True unpresented interpretations of the metaphors at 

acquisition and delay (see Table 20). There were two 

positive dependencies and one independent relationship among 

the interpretations both at acquisition and delay. Once 

again, there were a majority of positively dependent 

relationships, which finding was similar to the results in 

Experiment 1, where relationships among the true paraphrases 

and inferences at both acquisition and delay were virtually 

all positive. There were no changes in dependency after 12 

days either for the metaphors and their three true 

interpretations or among the three true interpretations 

themselves. 

As in the memory condition, there were also significant 

correlations between the metaphors and their true 

interpretations. (However, not all the correlations reached 

significance in the meaning condition as they had in the 

memory condition.) The metaphors and the literal synonyms 

were positively correlated at delay (~ = .46), and the 

metaphors and the psychological interpretations were 

positively correlated at acquisition and delay (~ = .59 and 

~ = .65 respectively). (The metaphors and the perceptual 

interpretations were not positively correlated at 
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Table 20 

Relationships Among Literal Synonyms. Perceptual 

Interpretations. and Psychological Interpretations 

Meaning 

Immediate 

Lit.-Perc. Lit.-Psych. Perc.-Psych 

Joint .23 .54 .37 

Marginal Product .24 .49 .32 

Relation Independent Positive Positive 

Delay 

Lit.-Perc. Lit.-Psych. Perc.-Psych 

Joint .26 .54 .39 

Marginal Product .25 .51 .34 

Relation Independent Positive Positive 

Note. Independent = 2 > .05; Marginal = 2 is .05; otherwise 
2 <.05. TP3 = True metaphor premise; TPN = Literal 
synonym; TIO = Perceptual inference. 
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acquisition or delay.) Among the true unpresented 

interpretations of the metaphors themselves, the literal 

synonyms and perceptual interpretations were significantly 

correlated (~ = .41) on the immediate test as were the 

literal synonyms and psychological interpretations (~ = 

.59). The perceptual interpretations and psychological 

interpretations were significantly correlated on both the 

immediate and delayed tests (~= .64 and ~ = .45 

respectively) . 

Although the results in the memory condition suggested 

the possibility that lack of variability may have partially 

hidden the underlying negative relationships between the 

metaphors and their true interpretations and the underlying 

positive relationships among the true interpretations, there 

did not appear to be a similar situation in the meaning 

condition. That is, although the majority of relationships 

were (positively) dependent, the two relationships that 

remained independent (between the metaphors and the 

perceptual interpretations and between the literal synonyms 

and the psychological interpretations) appeared to be truly 

independent for three reasons. First, the rates of 

variability at acquisition for the two independent 

relationships were not appreciably different from those 

between the other (positive) relationships. Second, there 

was llQ increase in dependency over time once variability 



220 

increased. Finally, there were fewer significant positive 

correlations overall in the meaning condition. 

If Glucksberg and his associates are correct that both 

literal and figurative representations are simultaneously 

processed, the question of what it means to find positive 

dependencies among various semantic representations arises. 

The fact that there were positive dependencies among the 

interpretations themselves might suggest that there were 

serial processing stages in the course of interpretation, 

implying that subjects somehow proceeded through other 

interpretations before arriving at the figurative 

interpretations. However, it proved difficult to follow the 

interpretive path a subject may presumably have taken in 

order to arrive at the psychological interpretations. The 

metaphors, the literal synonyms, and the perceptual 

interpretations were all each positively related to the 

psychological interpretations. This might suggest that the 

adults were processing both the literal meanings and 

perceptual features to reach the psychological 

interpretations. However, neither the metaphors nor the 

literal interpretations were dependent on the perceptual 

interpretations. One path, from the metaphors through the 

literal synonyms to the psychological interpretations looked 

plausible, but this left the perceptual-psychological 

dependency unexplained. Why were the perceptual and 
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psychological interpretations dependent if neither the 

metaphors nor the literal synonyms were positively related 

to the perceptual interpretations? 

It seemed unlikely that subjects proceeded from the 

metaphors to the literal synonyms to the psychological 

interpretations and then somehow considered the perceptual 

interpretations as an afterthought. Yet the dependency 

results did not indicate any path from the metaphors through 

the perceptual interpretations to the psychological 

interpretations. The path from either the metaphors or the 

literal synonyms to the perceptual interpretations was 

missing. 

A search for this missing link in the path led to a 

reexamination of the original metaphor sentences, which 

examination led to another hypothesis being considered, that 

is, that different metaphors were processed differently and 

that for ~, but not all metaphors, the path to the 

psychological interpretations may have been through the 

literal synonyms. For example, for aspirin, it seemed the 

correct path to the meaning made him feel better might have 

been through medicine (the literal synonym), but not through 

white and round (the perceptual interpretation). This would 

confirm Glucksberg's (1991) recent assertion that the 

literal meaning is used to convey the figurative meaning. 

However, for other metaphors, the perceptual features seemed 
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to offer a possible path to the psychological 

interpretations. For example, for the metaphor volcano, the 

perceptual features of hot and sweaty seemed close to the 

psychological interpretation of mad. It was further 

observed that the metaphors fell roughly into two categories 

depending on whether the psychological meanings were more 

closely associated with their literal synonyms or their 

perceptual features. 

A further confirmation of the experimenter's intuition 

was obtained by examining the intuitions of fourteen members 

of a graduate seminar class (blind to the hypothesis) who 

had earlier been asked to rate how close in meaning they 

believed the literal synonyms were to the perceptual 

interpretations. The four metaphors whose perceptual 

interpretations they had found least similar to the literal 

synonyms corresponded to those three metaphors intuitively 

put into the "literal synonym" category by the experimenter, 

and the four metaphors whose literal synonyms they found 

most similar to the perceptual interpretations were those 

intuitively selected by the experimenter as most likely 

belonging in the "perceptual" category. It was decided to 

follow the judgments of the graduate seminar members and 

simply divide the eight metaphors into two groups: those 

four whose perceptual interpretations fell into the top four 

"most similar" to the literal synonyms and those four whose 
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perceptual interpretations fell into the bottom four "least 

similar" (see Table 21). 

Separate ANOVAs (for memory and meaning conditions) 

were conducted that were identical to the original ANOVAs 

except that a new factor of Metaphor type (Literal

Perceptual) was included in each. New likelihood ratio 

analyses were also conducted on the new ANOVA data for 

Literal and Perceptual metaphors in both the meaning and 

memory condition separately but collapsed over time of test, 

which had produced no differences in dependency analyses, 

(to achieve a larger sample size). (To avoid confusion, the 

terms "Literal" and "Perceptual" are capitalized when 

referring to metaphor types, not metaphor interpretations, 

i.e. recognition sentences.) 

Literal Versus Perceptual Metaphors 

Memory condition. The results of the new ANOVA and 

likelihood ratio analyses for the memory condition will be 

presented first, followed by the reasoning-remembering 

relationships. 

Verbatim and gist memory for Literal and Perceptual 

metaphors. There was a significant interaction between all 

sentence factors and metaphor type, E(1,23) = 9.36, MSe = 

.02, P = .0056 with component three-way interactions of 

Literal-Perceptual with true-false and close-far, E(1,23) = 
4.77, MS e = .01, P = .0394; Literal-Perceptual with 
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Table 21 

Similarity of Literal Synonyms to True Perceptual 

Interpretations (On a Scale of l--Most to 7--Least Similar) 

Metaphor Lit. Synonym Perc. Interpretation ~ SD 

camera eyes took a small and dark 6.50 1.12 
picture 

vacuum machine that noisy 6.29 1. 22 
cleaner sucks things up 

aspirin medicine round and white 6.14 1. 06 

bulldozer dirtmover big muscles 5.71 1.53 

cup of hot chocolate warm, dark skin 5.15 1. 92 
cocoa 

volcano fiery mountain hot and sweaty 4.86 1.55 

thunder- big rainshower yelling 4.57 1.50 
storm 

pingpong bouncing ball moved around 3.29 1. 79 
ball the room 

Note. Lit. = Literal; Perc. = Perceptual 
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close-far and meaning-interpretive E(1,23) = 6.54, MS e = 

.02, R = .0176; and a two-way interactions of Literal

Perceptual with true-false, E(1,23) = 5.53, MS e = .01, R = 

.0276. A Newman-Kuels comparison showed that Literal 

presented metaphors were recognized more than the Perceptual 

metaphors (90% to 83%). Both Literal and Perceptual 

metaphors were recognized at much higher rates than all 

unpresented recognition sentences. There were some small 

differences among these unpresented sentences, however. The 

Perceptual literal synonyms were recognized more often than 

both Literal true and false perceptual interpretations and 

more often than Perceptual far associates and false 

perceptual interpretations. The differences were small, but 

the Perceptual literal synonyms were the only unpresented 

recognition sentences to be misrecognized more often than 

any other unpresented recognition sentences. These results 

validate dividing the metaphors into Literal and Perceptual 

metaphors. 

Reasoning-remembering relationships for Literal and 

Perceptual metaphors. Tables 22 and 23 display the results 

of the likelihood ratio analyses for the metaphors and their 

three true interpretations and the relationships among the 

three true interpretations for the Literal and Perceptual 

metaphors in the memory condition, respectively. 
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Table 22 

Relationships Between Verbatim Metaphors, Literal Synonyms, 

Perceptual Interpretations, and Psychological 

Interpretations 

Memory 

Literal 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .03 .01 .07 

Marginal Product .04 .02 .08 

Relation Negative Negative Negative 

Perceptual 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .08 .04 .08 

Marginal Product .11 .06 .07 

Relation Negative Negative Independent 

Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. Met. = Verbatim metaphor; Lit. = Literal synonym; 
Perc. = Perceptual interpretation; Psych.= Psychological 
interpretation. 
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Table 23 

Relationships Among Literal Synonyms, Perceptual 

Interpretations, and Psychological Interpretations 

Memory 

Literal 

Lit.-Perc. Lit.-Psych. Perc.-Psych. 

Joint .01 .02 .02 

Marginal Product .00 .00 .00 

Relation Independent Positive Positive 

Perceptual 

Lit.-Perc. Lit.-Psych. Perc.-Psych. 

Joint .03 .02 .02 

Marginal Product .01 .01 .01 

Relation Positive Independent Positive 

Note. Independent = R > .05; Marginal = R is .05; otherwise 
R <.05. Met. = Verbatim metaphor; Lit. = Literal synon}~; 
Perc. = Perceptual in'terpretation; Psych. = Psychological 
interpretation. 
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The originally presented Literal metaphors and their 

three true interpreta.tions were negatively related, and two 

out of three of the relationships between the true 

interpretations were positive (Table 23). Only the literal 

synonyms and the perceptual interpretations were 

independent. 

The originally presented Perceptual metaphors were 

negatively related to two out of three of their true 

interpretations (Table 22). The metaphors were negatively 

related to the literal synonyms and to the perceptual 

interpretations in the memory condition. They were 

independent of the psychological interpretations. As with 

the Literal metaphors, two out of three of the relationships 

between the three true interpretations of the Perceptual 

metaphors were positively dependent and one was independent 

(Table 23). 

It appears that basically the metaphors (both Literal 

and Perceptual) were negatively related to the 

interpretations and the interpretations themselves were 

positively related to each other. (These results are 

similar to findings with metaphor types collapsed.) These 

results contrast with those in Experiment 1 in that the 

relationships between the presented premises and their true 

inferences were independent both for spatial and linear 

material at acquisition and delay. Findings of positive 

-------- .. _------------ -.-
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dependency among the true but unpresented metaphoric 

sentences in the memory condition was similar to the 

findings for the true but unpresented inferences and 

paraphrases in the memory condition of Experiment 1. This 

suggests that the true unpresented interpretations were 

being verified from the same gist. 

Meaning condition. The results of the new ANOVA and 

likelihood ratio analyses for the meaning condition will be 

presented first, followed by the reasoning-remembering 

relationships. 

Gist memory for Literal and Perceptual metaphors. 

Literal-Perceptual entered into three three-way 

interactions: with meaning-interpretive and close-far, 

~(1,23) = 12.74, MS e = .03, E = .0016; with true-false and 

with meaning-interpretive, ~(1,23) = 11.31, MS e = .03, E = 

.0027, and with true-false and close-far, ~(1,23) = 19.21, 

MSe = .03, E = .0002, with component two-way interactions 

with close-far, ~ (1,23) = 10.93, MS e = .03, E = .0031; 

true-false, ~(1,23) = 13.58, MS e = .03, R = .0012; and 

meaning-interpretive, ~(1,23) = 33.06, MS e = .04, E = .0000. 

First, as noted, Literal and Perceptual metaphors 

interacted with meaning-interpretive and close-far (see 

Figure 19). The Literal metaphors were accepted a little 

more than the perceptual metaphors (55% to 48%), and the 

-- ---- -----------
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Figure 19. Mean proportion of affirmative responses for 
different sentence types for Literal and Perceptual 
metaphors in the meaning condition of Experiment 3. Pres. 
Met. = Presented metaphor; Lit. syn. = Literal synonym; 
Perc. into = Perceptual interpretation; Psych into = 
Psychological interpretation. 
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Literal literal synonyms were also accepted a little more 

often than the Perceptual literal synonyms (37% to 30%). 

However, the Literal perceptual interpretations were 

accepted less often than the Perceptual perceptual 

interpretations (15% to 34%). The Literal and Perceptual 

metaphor types were similar in that the literal synonyms 

were accepted less often than the presented metaphors for 

both Literal and Perceptual metaphors. However, for the 

Literal metaphors, perceptual interpretations were accepted 

at a lower rate than the literal synonyms, and for the 

Perceptual metaphors, perceptual interpretations were 

accepted at the ~ rate as the literal synonyms. Because 

the metaphors had previously been divided into two groups, 

Perceptual and Literal, according to how close in meaning 

the perceptual interpretations were to the literal synonyms, 

this finding makes sense. 

The psychological interpretations were accepted at the 

same rate for both types of metaphors. Also, the metaphors 

and their true psychological interpretations were accepted 

at the same rates for both types of metaphors. These 

results suggest that Literal and perceptual metaphors did 

not differ in difficulty or aptness. 

The main difference between Literal and perceptual 

metaphors revealed in the interaction with true-false and 

meaning-interpretive (see Figure 20) was that all true 



EXPERI~.~ENT 3: ~.~E,~NING 

0.9.------------------------------------------------, 
(J) 
w 
(J) 
z 
00.72 
a. 
fa 
0::: 
en 0.54 
w 
?-
u. 
~ 0.36 
o 
~ 
~ 0.18 
o 
0::: 
a. 

o ~----------~------------------------_.----------~ 
MEANING INTERPRETIVE 

SENTENCE TYPE 
--- TRUE LIT. METAPHOR -.- TRUE PER. METAPHOR 

___ FALSE LIT. METAPHOR -.- FALSE PER. METAPHOR 

232 

Figure 20. Mean proportion of affirmative responses for 
true and false meaning and interpretive sentences for 
Literal and Perceptual metaphors in the meaning condition of 
Experiment 3. Lit. = Literal; Per. = Perceptual. 
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Perceptual sentences were accepted at the same rate, whereas 

more true meaning sentences (metaphors and literal synonyms) 

were accepted than true interpretive sentences (true 

perceptual and psychological interpretations) for Literal 

Metaphors. A few more metaphors and literal synonyms (true 

meaning sentences) were accepted for the Literal than the 

Perceptual Metaphors. More true than false sentences were 

accepted overall, with a few more false interpretive 

sentences accepted than false meaning sentences for the 

Perceptual metaphors. 

Literal and Perceptual metaphors also differed in the 

number of true sentences that were accepted depending on 

whether they were close or far sentences (see Figure 21). 

Equal numbers of true close (metaphors and perceptual 

interpretations) and far (literal synonyms and psychological 

interpretations) sentences were accepted for Perceptual 

metaphors. That is, all true Perceptual sentences were 

accepted equally. An equal number of true literal synonyms 

and psychological interpretations (far sentences) were 

accepted for Literal metaphors as for the Perceptual 

metaphors. However, fewer true metaphors and perceptual 

interpretations (close sentences) were accepted for Literal 

metaphors than for the Perceptual metaphors. (A few more 

Literal far false sentences were accepted than Perceptual 

close false sentences.) 
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Literal metaphors were more affected than Perceptual 

metaphors by sentence factors meaning-interpretive and 

close-far. This probably largely reflects the fact that 

perceptual interpretations were not accepted as highly for 

Literal as Perceptual metaphors. 

Reasoning-remembering relationships for Literal and 

Perceptual metaphors. Tables 24 and 25 display the results 

of the likelihood ratio analyses for the metaphors and their 

three true interpretations and the relationships among the 

three true interpretations for the Literal and Perceptual 

metaphors in the meaning condition, respectively. 

For the Literal metaphors, three out of the six 

possible relationships between the metaphors and the three 

interpretations and among the three interpretations 

themselves were positively dependent. The metaphors, the 

literal synonyms, and the psychological interpretations were 

all positively related to each other. The perceptual 

interpretations, however, were independent of all other true 

sentence types. Why the perceptual interpretations were the 

only interpretations completely independent of all the other 

three sentences will be considered after the relationship 

between these three dependent sentences is explored. 

For the Perceptual metaphors, four out of six possible 

relationships between the metaphors and their true 

interpretations and among the true interpretations 
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Table 24 

Relationships Between Verbatim Metaphors, Literal Synonyms, 

Perceptual Interpretations, and Psychological 

Interpretations 

Meaning 

Literal 

Met.-Lit. Met.-Perc . Met.-Psych. 

Joint .65 • 22 .80 

Marginal Product .62 .22 .77 

Relation Positive Independent Positive 

Perceptual 

Met.-Lit. Met.-Perc. Met.-Psych. 

Joint .53 .55 .77 

Marginal Product .51 .52 .75 

Relation Independent Positive Positive 

Note. Independent = Q > .05; Marginal = Q is .05; otherwise 
Q <.05. Met. = Verbatim metaphor; Lit. = Literal synonym; 
Perc. = Perceptual interpretation; Psych.= Psychological 
interpretation. 
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Table 25 

Relationships Among Literal Synonyms, Perceptual 

Interpretations, and Psychological Interpretations 

Meaning 

Literal 

Lit.-Perc. Lit.-Psych. Perc.-Psych. 

Joint .16 .57 .20 

Marginal Product .15 .53 .18 

Relation Independent Positive Independent 

Perceptual 

Lit.-Perc. Lit.-Psych. Perc.-Psych. 

Joint .33 .51 .56 

Marginal Product .33 .47 .48 

Relation Independent Positive Positive 

Note. Independent = p > .05; Marginal = p is .05; otherwise 
p <.05. Met. = Verbatim metaphor; Lit. = Literal synonym; 
Perc. = Perceptual interpretation; Psych.= Psychological 
interpretation. 
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themselves were positive. The metaphors, the perceptual 

interpretations, and the psychological interpretations were 

all positively dependent on each other. The literal 

synonyms also were positively related to the psychological 

interpretations. The literal synonyms were independent of 

the perceptual interpretations and the metaphors. 

Interpretation of metaphors. No evidence exists to 

support a stage model in which a person first considers a 

literal interpretation which is found to be defective or 

anomalous before reaching a figurative meaning for a 

metaphor (e.g., Clark & Lucy, 1975). (Both Gibbs [e.g., 

1992b] and Glucksberg and his colleagues [e.g., Keysar & 

Glucksberg, 1992] have rejected this model.) The most 

compelling evidence against this type of stage model is the 

high rate of acceptance of literal synonyms as well as 

psychological interpretations (i.e., figurative) for both 

metaphor types in the meaning condition. If these literal 

meanings had been found "defective," they would have been 

rejected. Also, there was no finding of negative dependency 

between the literal synonyms and the true psychological 

interpretations in the meaning condition as would be 

expected if subjects had first considered literal 

interpretations and subsequently rejected them for 

figurative interpretations. 
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There was no support for the predictions extrapolated 

from the Winner et al. (1976) study that adults either would 

not accept literal or perceptual interpretations or that if 

they did accept either literal or perceptual 

interpretations, they would accept more perceptual than 

literal interpretations. (Winner et al. found perceptual 

interpretations ["primitive metaphoric"] to be a later 

stage, closer to "true metaphoric" interpretations, than 

literal interpretations.) Although subjects in my study did 

not accept the literal synonyms at as high a rate as the 

psychological interpretations, they accepted them at quite 

high rates for both Literal and Perceptual metaphors. True 

perceptual interpretations were also accepted at quite high 

rates, at about the same rate as all other true 

interpretations for the Perceptual metaphors. In sum, 

adults appeared to accept not only "true metaphoric" 

interpretations, but also both literal synonyms and 

perceptual interpretations. These findings disconfirm the 

predictions extrapolated from Winner et al. 

What remains to be looked at are the predictions 

extrapolated from the claims of Glucksberg and his 

colleagues (e.g., Glucksberg et al., 1982; Keysar, 1989). 

Their claims, as noted earlier, suggest that multiple 

independent representations are generated simultaneously at 
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comprehension. The findings of different configurations of 

positive dependencies among the four true interpretations of 

the metaphors (the metaphors and the three semantic 

representations) for the Literal and Perceptual metaphors in 

both the memory and meaning conditions indicate that these 

representations are not independent. The question then 

remains whether these dependencies mean that serial 

processing must have occurred at comprehension. That is, 

was the psychological (figurative) interpretation reached 

through the literal synonym or the perceptual 

interpretation? 

There turns out to be no evidence to support a stage 

theory in which a person passes through either a literal 

stage or a perceptual stage before reaching a figurative 

meaning. The dependency results in the meaning condition 

for both metaphor types rather support a claim that "gist is 

gist." That is, when subjects are presented with metaphors 

in the meaning condition, they extract the relevant gist 

which they later use to verify all interpretations they are 

presented with. This argument rests on a careful 

consideration of the results of the conditional dependency 

analyses for both the Literal and the Perceptual metaphors. 

First, the dependency results and their implications 

for the Literal metaphors in the meaning condition will be 
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discussed, followed by a similar discussion of the 

dependency results for the Perceptual metaphors in the 

meaning condition. Finally, there will be a brief 

discussion of the dependency results and their implications 

for both Literal and Perceptual metaphors in the memory 

condition. 

Dependency analyses for Literal metaphors in the 

meaning condition reveal that the literal synonyms were 

dependent on both the metaphors and the psychological 

interpretations. As a whole, however, the evidence does not 

suggest that subjects went through a literal stage, in 

reaching the psychological interpretation. It is more 

likely that subjects responded to the literal synonyms as 

metaphorical synonyms. This argument rests on several 

converging pieces of evidence. First, the same fourteen 

members of a graduate class (blind to the hypothesis), 

mentioned above, rated "how close in metaphorical meaning" 

each metaphor and its literal synonym was. On a scale of l' 

to 7, with 1 being completely similar and 7 being completely 

dissimilar, the average rating was 2.79 (see Table 26), a 

fairly high rating, suggesting that the metaphors and the 

literal synonyms were not very dissimilar in meaning. 

Second, partialing out any covariance with the true 

psychological interpretations left a very low correlation 

-'-'-------- --,,--"--- ----------- ----
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Table 26 

Similarity of Metaphor and Literal Synonym in Metaphorical 

Meaning (On a Scale of 1--Most to 7--Least Similar) 

Metaphor Lit. Synonym ~ SD 

aspirin medicine 2.93 1.87 

thunderstorm big rainshower 2.93 1.53 

camera eyes took a 2.86 1.51 
picture 

volcano fiery mountain 2.57 1.40 

cup of cocoa hot chocolate 2.29 1.91 

vacuum cleaner machine that 2.71 1.53 
sucks things up 

bulldozer dirtmover 3.29 1.58 

pingpong ball bouncing ball 2.86 1.51 

Note. Lit. = Literal. 
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Letween the literal synonyms and the metaphors of ~ = .08 

(See Table 27). Finally, the relatively high rate of 

acceptance for the literal synonyms suggest that they were 

actually being processed as metaphorical synonyms. It is 

difficult to believe that adults would have accepted the 

li'ceral synonyms in the meaning condition if they had 

processed them as true literal synonyms. Winner et ale 

(1976) found the younger children in her study accepted 

literal interpretations of metaphors such as The guard was a 

hard rock by creating a fairy tale type of interpretation or 

a metonymic (associative) one, but somewhat older children 

preferred a primitive metaphoric interpretations and by the 

age of 10, the overwhelming preference was for a true 

metaphoric, or psychological, interpretation. In other 

words, by the age of 10 most children had given up earlier 

stages of interpretations. Adults are apparently able to 

see through the surface form of literal synonyms and 

interpret them metaphorically also. 

The true perceptual interpretations were independent of 

the other three semantic representations of the Literal 

metaphors. It could be argued that this independence 

supports a claim of multiple independent representations. 

However, if there were multiple, independent 

representations, there should not have been positive 

dependency between the literal synonyms and their 

~~------- - - - .-- -- ---
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Table 27 

Partial Correlations Between and Among Metaphors and Their 

Three True Interpretations in the Meaning Condition 

Met.-Lit. 

.08 

Lit.-psych. 

*.41 

Literal Metaphors 

Met.-Perc. 

.02 

Lit.-Perc. 

.29 

Perceptual Metaphors 

Met.-Lit. Met.-Perc. 

.30 - .04 

Lit.-Psych. Lit.-Perc. 

.13 .26 

Met.-Psych. 

*.51 

Psych. --Perc. 

-.05 

Met.-Psych. 

.33 

Psych.-Perc. 

*.79 

Note. * = £ < .05. Met. = Verbatim metaphor; Lit. = 
Literal synonym; Perc. = perceptual interpretation; 
Psych.= Psychological interpretation. 

---------------- .. _ .. _. __ . _ .. _--_._--------------------- --_ ... 
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interpretations. The fact that the other three true 

sentences were all positively dependent suggests that the 

true perceptual interpretation were independent for 

different reasons. It is more likely that these perceptual 

interpretations simply do not share the same gist as the 

other sentences for these Literal metaphors. First, these 

perceptual interpretations of the Literal metaphors were 

accepted at the lowest rate among the Literal sentences. 

Second, partialing out any covariance with each of the other 

two interpretations leaves low, non-significant correlations 

between the true perceptual interpretations and each of the 

true sentence types (~ = .02, -.05, and .29 respectively 

with the metaphors, the true psychological interpretations, 

and the literal synonyms). It appears that the gist of 

Literal metaphors simply does not contain perceptual 

attributes. This suggests that Winner et ale (1976) were 

correct when they found that perceptual interpretations were 

given up in favor of psychological interpretations, at least 

for Literal metaphors. 

Considering the configuration of positive dependencies 

among the Perceptual metaphors in the meaning condition 

reveals a somewhat similar picture, but with an important 

difference. The most obvious pattern is the relationship of 

the metaphors, the true perceptual interpretations, and the 



true psychological interpretations, which were all 

positively dependent on each other. 
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Whereas the true perceptual interpretations do not 

appear to be part of the gist for the Literal metaphors, the 

true perceptual interpretations do appear to be part of the 

gist for the Perceptual metaphors. First of all, they are 

accepted at about the same rates as other true Perceptual 

interpretations. In addition, even with the other two 

sentences partialed out, the true perceptual interpretations 

correlate very highly with the true psychological 

interpretations (~ = .79). There was no evidence, however, 

that subjects went through a perceptual stage to reach the 

psychological interpretations. It seems more likely that 

the true perceptual interpretations were a part of the gist. 

An inspection of the true perceptual interpretations of the 

Perceptual metaphors shows most of them to be very closely 

associated with the true psychological meaning of the 

metaphors. For example, for the metaphor The mother was a 

thunderstorm, talking to her daughter, the true perceptual 

interpretation, The mother was yelling, talking to her 

daughter, is closely associated with the true psychological 

interpretation, The mother was angry, talking with her 

daughter. For the metaphor John was a pingpong ball, 

chatting with the guests, the true perceptual 

interpretation, John moved around the room, chatting with 
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the guests, seems very similar in meaning to the true 

psychological interpretation, John visited lots of people, 

chatting with the guests. In fact, to move around the room 

at a party seems in itself to have the idiomatic meaning of 

visiting lots of the guests. 

As was the case with the Literal metaphors, the literal 

synonyms of the Perceptual metaphors were also positively 

dependent on the true psychological interpretations. This 

again suggests that all the semantic representations of the 

metaphors (including the metaphor itself) were verified from 

metaphorical gist laid down at the time of presentation of 

the metaphors. The fact that the literal synonyms were also 

positively related to the true psychological interpretations 

is best accounted for by the fact that the literal synonyms 

appear to have metaphorical meaning which is quite close to 

true psychological meaning (as discussed above). It is 

likely that these so-called literal synonyms were actually 

verified as sharing metaphorical gist with the other true 

sentences. 

The question now is why did children in the Winner et 

ale study (1976) give up perceptual interpretations almost 

altogether in favor of "true" metaphoric interpretation, 

that is, psychological interpretations. Although the 

children heard four alternatives (literal, metonymic, 

primitive metaphoric [perceptual], and true metaphoric 
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[psychological]), they had to choose which ~ they thought 

was correct. It is not clear what adults would have done in 

this study faced with the same kind of choice. Perhaps 

there is a subtle bias toward psychological interpretations 

being more correct, more sophisticated interpretations that 

children acquire as they mature. Whatever the reason, 

however, it is clear that in this study, where subjects were 

instructed to say yes to all sentences that meant the same 

as the metaphor, that adults accepted the true perceptual 

interpretations for the Perceptual metaphors about equally 

with all other true interpretations for the Perceptual 

metaphors. This is strong evidence that these true 

perceptual interpretations were a part of the gist of these 

metaphors and were not an earlier, less-sophisticated, or 

primitive, stage of interpretation. 

The results of the dependency analyses for Literal and 

Perceptual metaphors in the memory condition offer some 

support for the claims of Glucksberg and his associates 

(e.g, Glucksberg et al., 1982 & Keysar, 1989) who claim that 

the meaning of metaphors cannot be ignored and that both 

literal and figurative meanings are automatically generated 

at comprehension. Although the metaphors were very highly 

recognized and all interpretations were rejected at very 

high rates even after 12 days, the mostly positive 

dependencies among the three true interpretations of the 
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perceptual and Literal metaphors suggest that gist was 

generated at the time of presentation. Long-term retention 

data (in the overall ANOVA) and results of the dependency 

analyses for both Literal and Perceptual metaphors indicate 

that although subjects had good verbatim records of the 

presented metaphors, they had also processed the metaphors 

for gist. 

Summary and Conclusions. 

Novel wetaphors are very memorable. When instructed to 

reject all interpretations and accept only the presented 

metaphors, adults had no difficulty with this task even 

after 12 days and experienced very little gist intrusion in 

the memory task. Negative dependencies found between 

metaphors and their true interpretations support Loftus's 

(e.g, 1979) that people are able to reject "misinformation" 

when original memory is very good. However, positive 

dependencies among the true interpretations themselves in 

the memory condition as well suggest that gist 

representations were automatically generated during sentence 

processing. A finding that more true than false sentences 

were remembered at long-term retention also suggests that 

the metaphors were interpreted at least to some extent. 

Even when people were asked to respond to the metaphors in a 

verbatim fashion, there was, nevertheless, evidence of an 

automatic search for meaning. These results support 

~~~--~-~- - . -- ---_. __ . -~---.~--------.---~-- --_._-_._----
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Glucksberg et al. (1982) and Keysar (1989). 

When instructed to process the ~ metaphors for 

meaning, subjects clearly recognized the psychological 

interpretations (along with the metaphors themselves) at 

very high rates for both kinds of metaphors (Literal and 

Perceptual) indicating that they understood the figurative 

meanings of these novel metaphors very well. However, 

adults also accepted literal synonyms for both Literal and 

Perceptual metaphors at quite rates. They also accepted the 

perceptual interpretation at about the same rates as literal 

synonyms for the Perceptual metaphors. However, perceptual 

interpretations were accepted at lower rates than literal 

synonyms for Literal metaphors. 

Results of dependency analyses suggest that when adults 

processed the metaphors for meaning, they subsequently used 

this metaphorical gist to verify interpretations of the 

metaphors. Adults apparently accepted "literal synonyms" at 

high rates because they interpreted them as metaphorical 

synonyms. 

Evidence seemed to disconfirm traditional stage models 

such as that of Clark and Lucy (1975). There was no 

negative dependency found in the meaning condition to 

suggest that one type of interpretation was rejected in 

favor of another. 

There was also no evidence to suggest that adults 

------------- ----------------- -
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accepted only psychological interpretations of physical

psychological metaphors as Winner et al.'s (1976) findings 

would suggest. Adults accepted literal synonyms (for all 

metaphors) and perceptual interpretations (for Perceptual 

metaphors) at surprisingly high rates when not required to 

choose among them. There was some support for Winner et al. 

in that perceptual interpretations were not part of the gist 

of Literal metaphors and were, thus, largely rejected. 

Also, there was evidence that adults processed the so-called 

literal synonyms not literally (i.e., magically), but rather 

as metaphorical synonyms. 

Results support fuzzy-trace theory's claims in general. 

In the memory condition, subjects were well able to maintain 

the verbatim strings of novel metaphors over time, but at 

the same time there was evidence that more true than false 

interpretations were remembered at long-term retention as 

well as evidence of positive dependency among the true 

interpretations themselves which suggested that they were 

verified from gist memory. The dependency results were 

similar to results in Experiment 1, where mostly positive 

dependencies were found among true inferences and 

paraphrases for spatial and linear sentences. However, the 

dependency relationships between the presented metaphors and 

their three true interpretations tended to be negative in 

the memory condition of Experiment 3 in contrast to findings 



of independence between presented premises and their 

(integrated) inferences in Experiment 1. 
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In the meaning condition, where people were asked to 

process for meaning only, most dependency relationships were 

positively dependent. These results were similar to 

findings in Experiment 1, where the dependency relationships 

among all true sentences, were largely positive. 

It was originally thought that a findings of positive 

dependencies among the true interpretations in the meaning 

condition of this experiment would cast doubt on claims of 

"simultaneous" generation of multiple representations (e.g., 

Glucksberg et al., 1982; Keysar, 1989) and that such 

findings would suggest some kind of serial processing. 

However, converging evidence indicated, instead, that 

positive dependencies were the result of subjects' verifying 

all (appropriate) sentences from gist memory, not the result 

of serial processing. 

Subjects exhibited individual differences in their 

memory and reasoning. The verbatim group accepted more 

false interpretations in the memory condition than the gist 

group. The verbatim group also accepted more false literal 

synonyms and psychological interpretations in the meaning 

condition, also indicating that they were not as adept at 

interpreting the metaphors as the gist group. This makes 
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sense as the verbatim group evidenced a tendency to focus on 

surface form in Experiments 1 and 2. Because metaphor 

meaning is disassociated from surface form, focusing on 

surface form should have a negative effect on correct 

interpretation. 

General Discussion 

There were similar findings across experiments. The 

similarities were important, but there were some differences 

which also need to be explored. First, I will address the 

similarities and their implications. Following that, I will 

look at the differences and what they might mean. Finally, 

I will discuss individual differences found in adult styles 

of processing verbal information. 

First, evidence of verbatim memory was found across all 

three experiments when subjects were instructed to reject 

all stimuli at recognition that they had not seen at 

acquisition. In Experiment 1, subjects verified presented 

spatial and linear sentences at higher rates than spatial 

and linear sentences that shared the same meaning as the 

presented sentences. In Experiment 2, subjects verified 

presented past tense verb and plural noun word pairs at 

higher rates than superficially similar word pairs. In 

Experiment 3, subjects verified presented novel metaphors 

and rejected all semantic interpretations of these metaphors 

at high rates. In fact, there was virtually no 



254 

misrecognition of the unpresented semantic representations 

(appropriate or inappropriate) of these metaphors. 

Across two of the experiments, reasoning-remembering 

independence was found in the memory condition between 

presented stimuli and unpresented recognition stimuli (which 

shared meaning or pattern with presented stimuli). In 

Experiment 1, the conditional probability of misrecognizing 

a spatial or linear inference was not dependent upon 

recognition of the originally presented premise that it 

followed from. Although less independence was found in 

Experiment 2 than in Experiment 1, some independence was 

found between misrecognition of some analogous word pairs 

and recognition of the presented pairs they were related to. 

Some subjects demonstrated a little more ability to reject 

the unpresented pairs, and their performance may account for 

this independence. However, verbatim memory was not very 

good in Experiment 2, and the findings in Experiment 2 were 

not as clear as in Experiment 1, where all relationships 

between premises and inferences tested independent. 

The dependency relationships among the recognition 

stimuli that were closely related to a particular presented 

stimuli were generally positive in the memory condition 

across the three experiments. In Experiment 1, true 

inferences (with both original and novel wording) and true 

paraphrases (true premises with novel wording) were largely 
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positively dependent. The word pairs in Experiment 2 that 

were analogues of the presented pairs were also largely 

positively dependent. There was a similar finding for the 

appropriate (true) semantic representations of the metaphors 

in Experiment 3. These positive dependencies need to be 

examined in light of the findings for verbatim memory across 

the three experiments. I will return to this topic after I 

briefly discuss the findings in the "meaning" condition of 

the three experiments. 

Findings were different when subjects received 

different instructions. Whereas in the memory condition, 

subjects were told to reject all recognition stimuli except 

stimuli seen at acquisition (the false recognition 

paradigm), subjects in the meaning conditions of the three 

experiments were given instruction that were intended to 

encourage them to extract the gist. In Experiments 1 and 3, 

they were instructed to accept sentences consistent with the 

meaning of presented sentences. In Experiment 2, they were 

asked to verify word pairs that worked the "same way" as 

presented word pairs. Results indicated that subjects 

followed these instruction well and that they understood the 

meanings of the premises and the inferences that followed 

from them in Experiment 1, and they accepted all sentences 

consistent with their meanings at recognition. In 

Experiment 2, subjects accepted word pairs consistent with 
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their pattern (plural or past tense) at high rates. In 

Experiment 3, the results showed that subjects accepted the 

literal synonyms, the psychological interpretations, and the 

perceptual interpretations at different but surprisingly 

high rates. Across experiments, there were very similar 

findings of positive dependency among recognition stimuli 

(including presented and unpresented sentences and word 

pairs) that shared gist, that is, meant the same as 

presented stimuli or followed the same pattern. These 

results indicated that subjects were accessing a common gist 

for verification of these stimuli. Although these results 

need to be qualified further, taken as a whole, they 

strongly suggest that when asked to process for meaning or 

pattern, subjects do so and then use this gist for later 

verification. Because gist memory is relatively enduring 

across time, results tended to be quite stable even after 12 

days. 

My findings largely replicated the Reyna and Kiernan 

(in press) findings about reasoning and remembering with 

children. Results confirmed their findings about verbatim 

and gist memory for and reasoning about spatial and linear 

senten.ces with children. There was no finding that adults 

processed verbatim and gist qualitatively differently from 

children. It appears adults are able to use verbatim or 

gist processing when instructed to, and there was no 

.... -.---. --_._. - .. - ---------



evidence that adults had "outgrown" verbatim processing 

although there was evidence that adults have individual 

differences (below). 
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It is important to return to the issue of what it means 

to find verbatim recognition for presented stimuli in the 

memory condition of my study (which uses a false recognition 

paradigm) and a preponderance of positive dependencies among 

the sentences, word pairs, and interpretations that shared 

either meaning or pattern. In Experiment 1, results 

indicated that even though subjects demonstrated verbatim 

memory for presented premises, they also evidenced gist 

(meaning) intrusion, and true but unpresented sentences were 

positively related to each other. According to fuzzy-trace 

theory, subjects will tend to answer memory probes from 

verbatim memory and reasoning question from gist memory. 

Although subjects were supposed to reject all 

unpresented sentences, they were not able to completely gate 

out some gist intrusion. This gist intrusion tended to 

increase over time, but primarily for the spatial sentences. 

Fuzzy-trace theory predicts that as verbatim traces are lost 

over time, gist will be increasingly used for verification. 

Linear sentences apparently lent themselves less to gist 

extraction than spatial sentences and over time, fading 

verbatim traces for lexical items was about all subjects had 

left for verification. Nevertheless, findings in Experiment 
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1 strongly suggest that subjects used separate verbatim and 

gist representations for sentence verification. 

As noted above, evidence for verbatim memory was 

convincing across all three experiments. Verbatim memory, 

nevertheless, varied greatly from experiment to experiment. 

Although subjects based verification in Experiment 2 on 

verbatim attributes, their access to verbatim form was poor. 

Access to verbatim forms of spatial and linear sentences in 

Experiment 1 seemed to fall about in the middle between 

levels in the other two experiments. Subjects recognized 

presented premises at clearly higher rates than the true 

unpresented sentences. However, in Experiment 2, subjects 

were largely unable to gate out any noun or verb word pairs 

that were superficially similar to presented words pairs. 

Although there was evidence for verbatim verification of 

word pairs, results showed that subjects were much less able 

to distinguish originally presented pairs from superficially 

similar pairs that varied in differing degrees from 

presented pairs than they had been able to distinguish 

presented premises from sentences that shared the same 

meaning. It can be argued that the superficial similarities 

among the word pairs led subjects to verify them largely on 

these superficial similarities. The positive dependencies 

found among the superficially similar pairs (and between the 

presented pairs and some of the superficially similar pairs 
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even at acquisition) was most likely a verbatim-verbatim 

kind of verification (e.g., Reyna, 1992). The tendency for 

these relationships to become independent over time as 

verbatim memory faded, in conjunction with the ANOVA 

results, suggests that a parsimonious interpretation of the 

relationship between presented and unpresented pairs as well 

as among unpresented pairs is that verbatim representations 

were processed throughout. 

In Experiment 3, on the other hand, subjects' access to 

the verbatim form of metaphors was excellent. Subjects were 

able to reject all recognition sentences about equally at 

acquisition and over time. There was virtually no gist 

intrusion of semantic representations of the metaphors. In 

fact, the relationships between the metaphors and their 

semantic representation were generally negatively related. 

That is, remembering the metaphor meant that a subject was 

more likely to reject a semantic representation. (Recall 

that in Experiment 1 these relationships were independent.) 

The question of why subjects had such good access to 

verbatim strings of metaphors remains to be explained. 

First, it is necessary to rule out any artifact of the 

recognition sentences that might have caused this result. 

It could be argued that the unique form of a metaphor might 

make it easy to reject "normal" sentences presented at 

recognition. For example, it is easy to see how The woman 



260 

made him feel better, kneeling beside the lost boy is quite 

different from The woman was an aspirin, kneeling beside the 

lost boy. However, some of the recognition sentences shared 

metaphorical form (that is, had topics and vehicles from 

different conventional categories). The literal synonyms 

and the close associates shared this form. For example, The 

woman was medicine, kneeling beside the lost boy and The 

woman was cough syrup, kneeling beside the lost boy are also 

metaphorical in form. However, subjects were able to easily 

discriminate presented metaphors from these sentences. It 

has been argued in the literature that the form of a 

metaphor is very important and is what makes it so 

memorable. It is not just what is expressed but how it is 

expressed that is important. The negative dependencies 

between presented metaphors and their interpretations offer 

some support for the principle of discrepancy detection 

(e.g., Loftus, 1979), that when memory for original inputs 

is very strong, it is possible to reject misinformation. 

The meanings expressed by the sentences in Experiment 1 

are not far removed from their surface form. There is 

nothing particularly unique about the form of the 

expression, whereas the opposite could be said of the 

metaphors in Experiment 3. (In fact, several subjects 

commented on the novelty of the metaphors at the end of the 

testing situation.) The word pairs in Experiment 2 were all 



261 

high frequency words and the nouns were all cornmon nouns. 

There was nothing to make their particular surface form 

memorable. In sum, one can see that subjects in Experiment 

3 had very good access to verbatim and were able to 

discriminate form very well at recognition. Access to 

verbatim was intermediate for the spatial and linear 

sentences in Experiment 1, and discrimination of form was 

intermediate of the three experiments. Finally, access to 

the form of word pairs was quite poor and discrimination by 

form was relatively poor. 

Some general conclusion can be made. First, findings 

in the memory condition of Experiment 1 that recognition of 

true but unpresented sentences (inferences) was not 

dependent on memory for the presented premises they were 

related to, argues against claims of necessity (e.g., Bryant 

and Trabasso, 1971), that is, that reasoning (making 

inference) depends on memory for original premises. 

General findings of positive dependency in Experiments 

1 and 3 among sentences consistent with the meaning of 

spatial and linear sentences they were related to, and among 

the semantic interpretations consistent with the metaphors 

that they followed from, at both acquisition and delay, 

suggest that these were gist representations that were laid 

down at the time of presentation. 
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Asking subjects to process exactly the same spatial and 

linear sentences, verb and noun word pairs, and novel 

metaphors for meaning caused most relationships between 

spatial and linear recognition sentences (premises and 

inferences), verb and noun word pairs (presented and 

analogues), and semantic representations of the metaphors 

(the metaphors and their true interpretations) to be 

positively dependent. Subjects seemed to have extracted the 

gist during presentation and used it to verify sentences and 

word pairs, both presented and unpresented, that were 

consistent with the gist. In other words, verification in 

the meaning condition was largely based on gist, whereas in 

the memory condition it was largely based on verbatim for 

presented stimuli and gist for unpresented stimuli, but only 

sentences, that were consistent with the meaning or 

interpretation of presented stimuli. (Unpresented word 

pairs were verified by surface similarity.) 

Although most gists were related, there was some 

evidence that not all gists are the same. In Experiment 2 

there was evidence that in the meaning condition, some 

subjects (the gist group) had used a semantic rule to verify 

word pairs, whereas other subjects (the verbatim group) had 

used a phonological rule for verification. Some gist 

representations of the metaphors in Experiment 3 were 

positively related when subjects processed for meaning, but 
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some were not. Evidence pointed to different kinds of gist 

being extracted for different kinds of metaphors. 

Findings generally supported fuzzy-trace theory's 

claims that verbatim and gist traces are laid down in 

parallel at the same time and that people tend to use 

verbatim traces to answer memory questions and gist traces 

to answer questions based on meaning, pattern, or 

interpretation. Verbatim was more robust than typically 

claimed. 

These findings argue against any constructivist model 

of memory in which the surface ·form of verbal material is 

rapidly lost and what goes into memory is simply a semantic

based construction (e.g., Alba & Hasher, 1983). Likewise, 

findings did not support any model of sentence 

representation in which the details of the sentences are 

inaccessible after a short interval. 

Findings in Experiment 2 suggest that analogy may be a 

mechanism by which people extend their knowledge from a 

known inflected word pair (e.g., bug-bugs) to an unknown or 

nonsense word (e.g., *wug-wugs) as claimed by MacWhinney 

(1978). However, analogy may contain more than pairs that 

rhyme in the traditional (cat-mat) way. It may contain 

words that share varying degrees of surface similarity, 

similar to the "family resemblances" discussed in Bybee and 

Slobin (1982). Adults clearly had demonstrated both rote 
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memory and pattern recognition under different conditions in 

Experiment 2. 

Results also supported those theorists and researchers 

(e.g, Gibbs, 1984, Glucksberg et al., 1982; Keysar, 1989) 

who reject a stage model of metaphor interpretation in which 

the literal meaning is accessed before the metaphorical 

because there was no finding of negative dependency between 

the literal synonyms and their true psychological 

interpretations. The preponderance of evidence in the 

meaning condition suggested that there were two types of 

metaphors--Literal and Perceptual--and that each of these 

types of metaphors generated gist at comprehension that 

subjects later used to verify interpretations. The gist of 

Literal and Perceptual metaphors included the literal 

synonyms (actually metaphorical synonyms), the true 

psychological interpretations (i.e., the figurative 

meanings), and only in the case of the Perceptual metaphors, 

the true perceptual interpretations. 

Effects of individual differences were found in all 

three experiments. verbatim subjects showed an advantage 

over the gist subjects at following instructions in the 

memory condition of Experiment 1 to reject unpresented true 

sentences. That is, they were more able to resist gist 

intrusion. However, they were more easily led into 

accepting false sentences with surface similarity than the 
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gist group. In the meaning condition, they performed much 

better with some types of sentences than others, whereas the 

gist group performed much more equally with both kinds. In 

Experiment 2, when instructed to accept pairs that "work the 

same," the verbatim group used a phonological rule, whereas 

the gist group used a broader, semantic-based rule. In 

Experiment 3, verbatim subjects were a little less likely to 

recognize appropriate interpretations of the metaphors. 

These results indicate that verbatim people are more 

dependent on the surface and/or literal form of material. 

They appear to remember the surface form better, but this 

"better" memory may make it more difficult for them to 

extract the gist. It should be stressed that there is no 

suggestion here that one kind of memory is superior to the 

other. It depends on the task and each kind of memory 

processing style has advantages for certain tasks and 

disadvantages for others. 

This study was important in that it replicated the 

findings of Reyna and Kiernan (in press) and suggested that 

adults and children do not process verbatim and gist 

qualitatively differently. However, individual differences 

among adults influenced their processing of different kinds 

of material noticeably. Also the methodological 

modifications used in this study made it possible to 

accurately measure the amount of verbatim and gist in 
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recognition stimuli and overcame problems found in earlier 

studies discussed in Reyna and Kiernan (in press) and in 

Fletcher (1992). 
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APPENDIX A 

HUMAN SUBJECTS APPROVAL 



Human Subject Committee 

February 18, 1991 

Phyllis L. Lim, M.S. 
c/o Valerie Reyna, Ph.D. 

THE UNIVERSITY OF 

ARIZONA 
HEALTH SCIENCES CENTER 

Department of Educational Psychology 
The University of Arizona 
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1690 N. Warren (Bld~. 5268) 
Tucson. Arizona 85724 
(602) 626-6721 or 626-7575 

RE: VERBATIM AND GIST MEMORY IN ADULTS FOR SPATIAL AND TRANSITIVE 
INFERENCES, MORPHOLOGICAL PATTERNS, AND METAPHORS 

Dear I1s. LIm: 

We have received documents concerning your above referenced 
project. Regulations published by the U.S. Department of Health and 
Human Services' [45 CFR Part 46.101 (b) (1)] exempt this type of 
research from review by our committee. 

Please be advised that approval of this project and the requirement 
of a subject's consent form is to be determined by your department. 

Thank you for informing us of your work. If you have any questions 
concerning the above, pleas~ contact this office. 

Sincerely yours, 

WJ~ .... F;S~ 
William F. Denny, M.D. 
Chairman 
Human Subjects Committee 

WFD:rs 

cc: Departmental/College Review Committee 
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Instructions: Read the following stories carefully. 
As you read each story, try to remember the story. Later 
you will read something and say whether it was in the story 
or not. You will indicate whether it is exactly the ~ as 
the story. Answer "yes" if what you read has the same words 
in the ~ way. Answer "no" if anything is different from 
the story. Read this story. Try to remember exactly what 
the story says. 

Example: 

THE TRAIN WAS LATER THAN THE BUS. 
THE BUS WAS LATER THAN THE CAR. 
THE TRAIN HAS A DIESEL ENGINE. 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Answer the following questions. Circle YES 
or NO. Then read the explanation which follows each 
question. 

1. Did the story say: 

THE CAR WAS LATER THAN THE BUS. YES 

(No, the story said "The bus was later than the 
car." So you should circle NO.) 

2. Did the story say: 

THE TRAIN WAS LATER THAN THE BUS. YES 

NO 

NO 

(YES, the story had those ~ words exactly. So 
you should circle YES.) 

3. Did the story say: 

THE TRAIN WAS LATER THAN THE CAR. YES NO 

(NO! It's true that the train ~ later than the 
car in the story. But the story didn't say that. 
You should only circle YES if you read the same 
words in the same way as the story. So you 
should circle NO.) 

GO ON TO THE NEXT PAGE. DO NOT TURN 
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MEANING CONDITION EXPERIMENT 1 
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Instructions: Read the following stories carefully. 
Read each story to understand the story. Think about what 
story means. Later you will be asked about what happened in 
the stories. Answer according to what is true in the story. 

Answer "yes" if that's what the story meant. Answer "no" 
if the story didn't mean that. Read this story. Think 
about what the story means. 

Example: 

THE TRAIN WAS LATER THAN THE BUS. 
THE BUS WAS LATER THAN THE CAR. 
THE TRAIN HAS A DIESEL ENGINE. 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Answer the following questions. Circle YES 
or NO. Then read the explanation which follows each 
question. 

1. 

2. 

3. 

WAS THE CAR LATER THAN THE BUS? YES NO 

(No, the bus was later than the car. You should 
circle NO.) 

WAS THE TRAIN LATER THAN THE BUS? YES NO 

(YES, the train ~ later than the bus. The story 
said this. You should circle YES.) 

WAS THE TRAIN LATER THAN THE CAR? YES NO 

(YES, it was. The story didn't EXACTLY say this. 
It said that "The train was later than the bus" 
and that "The bus was later than the car." But 
all of that together means that the train was 
later than the £S£. So you should circle YES.) 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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ACQUISITION STORIES AND RECOGNITION 

SENTENCES FOR MEMORY AND MEANING 

EXPERIMENT 1 
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Memory 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FlO) 
(FIN) 

Meaning 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FlO) 
(FIN) 

Spatial Story 1 

The boy is inside the plane. 
The plane is higher than the trees. 

The boy is excited. 

Recognition Sentences 

The boy is excited. 
The boy is inside the plane. 
The plane is higher than the trees. 
The trees are lower than the plane. 
The boy is higher than the trees. 
The trees are lower than the boy. 
The trees are higher than the plane. 
The boy is lower than the plane. 
The trees are higher than the boy. 
The boy is lower than the trees. 

Was the boy excited? 
Was the boy inside the plane? 
Was the plane higher than the trees? 
Were the trees lower than the plane? 
Was the boy higher than the trees? 
Were the trees lower than the boy? 
Were the trees higher than the plane? 
Was the boy lower than the plane? 
Were the trees higher than the boy? 
Was the boy lower than the trees? 
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Note. TPOl = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False premise with 
original wording; FIN = False inference with novel wording. 



Memory 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FlO) 
(FIN) 

Meaning 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FlO) 
(FIN) 

Spatial story 2 

The bird is inside the cage. 
The cage is under the table. 

The bird has beautiful feathers. 

Recognition Sentences 

The bird has beautiful feathers. 
The bird is inside the cage. 
The cage is under the table. 
The table is above the cage. 
The bird is under the table. 
The table is above the bird. 
The table is under the cage. 
The bird is above the cage. 
The table is under the bird. 
The bird is above the table. 

Did the bird have beautiful feathers? 
Was the bird inside the cage? 
Was the cage under the table? 
Was the table above the cage? 
Was the bird under the table? 
Was the table above the bird? 
Was the table under the cage? 
Was the bird above the cage? 
Was the table under the bird? 
Was the bird above the table? 
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Note. TPOI = First true premise with original wording; . TP02 
= Second true premise with original wording; TPN= True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False premise with 
original wording; FIN = False inference with novel wording. 



Memory 

(filler) 
(TPOl) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FIO) 
(FIN) 

Meaning 

(filler) 
(TPOl) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FIO) 
(FIN) 

Spatial Story 3 

The picture is on the sign. 
The sign is in front of the house. 

The picture is of a car. 

Recognition Sentences 

The picture is of a car. 
The picture is on the sign. 
The sign is in front of the house. 
The house is in back of the sign. 
The picture is in front of the house. 
The house is in back of the picture. 
The house is in front of the sign. 
The picture is in back of the sign. 
The house is in front of the picture. 
The picture is in back of the house. 

Was the picture of a car? 
Was the picture on the sign? 
Was the sign in front of the house? 
Was the house in back of the sign? 
Was the picture in front of the house? 
Was the house in back of the picture? 
Was the house in front of the sign? 
Was the picture in back of the sign? 
Was the house in front of the picture? 
Was the picture in back of the house? 
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Note. TPOI = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FIO = False premise with 
original wording; FIN = False inference with novel wording. 



l-1emory 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FlO) 
(FIN) 

Meaning 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FlO) 
(FIN) 

Spatial Story 4 

Recognition Sentences 

The flowers are on the dresser. 
The dresser is below the light. 
The flowers are very beautiful. 

The flowers are very beautiful. 
The flowers are on the dresser. 
The dresser is below the light. 
The light is over the dresser. 
The flowers are below the light. 
The li9ht is over the flowers. 
The light is below the dresser. 
The flowers are over the dresser. 
The light is below the flowers. 
The flowers are over the light. 

Were the flowers very beautiful? 
Were the flowers on the dresser? 
Was the dresser below the light? 
Was the light over the dresser? 
Were the flowers below the light? 
Was the light over the flowers? 
Was the light below the dresser? 
Were the flowers over the dresser? 
Was the light below the flowers? 
Were the flowers over the light? 
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Note. TPOl = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False premise with . 
original wording; FIN = False inference with novel wording. 



Memory 

(filler) 
(TPOl) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FIO) 
(FIN) 

Meaning 

(filler) 
(TP01) 
(TP02) 
(TPN) 
(TIO) 
(TIN) 
(FPO) 
(FPN) 
(FIO) 
(FIN) 

Linear Story 1 

Recognition sentences 

The log is heavier than the brick. 
The brick is heavier than the rock. 

The brick is made of clay. 

The brick is made of clay. 
The log is heavier than the brick. 
The brick is heavier than the rock. 
The rock is lighter than the brick. 
The log is heavier than the rock. 
The rock is lighter than the log. 
The rock is heavier than the brick. 
The log is lighter than the brick. 
The rock is heavier than the log. 
The log is lighter than the rock. 

Was the brick made of clay? 
Was the log heavier than the brick? 
Was the brick heavier than the rock? 
Was the rock lighter than the brick? 
Was the log heavier than the rock? 
Was the rock lighter than the log? 
Was the rock heavier than the brick? 
Was the log lighter than the brick? 
Was the rock heavier than the log? 
Was the log lighter than the rock? 
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Note. TPOI = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FIO = False premise with 
original wording; FIN = False inference with novel wording. 
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Linear Story 2 

Recognition Sentences 

The lion is older than the bear. 
The bear is older than the tiger. 

The tiger lives in the zoo. 

Memory 

(filler) The tiger lives in the zoo. 
(TP01) The lion is older than the bear. 
(TP02) The bear is older than the tiger. 
(TPN) The tiger is younger than the bear. 
(TIO) The lion is older than the tiger. 
(TIN) The tiger is younger than the lion. 
(FPO) The tiger is older than the bear. 
(FPN) The lion is younger than the bear. 
(FlO) The tiger is older than the lion. 
(FIN) The lion is younger than the tiger. 

Meaning 

(filler) Did the tiger live in the zoo? 
(TP01) Was the lion older than the bear? 
(TP02) Was the bear older than the tiger? 
(TPN) Was the tiger younger than the bear? 
(TIO) Was the lion older than the tiger? 
(TIN) Was the tiger younger than the lion? 
(FPO) Was the tiger older than the bear? 
(FPN) Was the lion younger than the bear? 
(FlO) Was the tiger older than the lion? 
(FIN) Was the lion younger than the tiger? 

Note. TP01 = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True. 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False premise with 
original wording; FIN = False inference with novel wording. 
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Linear Story 3 

Recognition Sentences 

The orange is bigger than the apple. 
The apple is bigger than the peach. 

The peach is ripe and juicy. 

Memory 

(filler) The peach is ripe and juicy. 
(TP01) The orange is bigger than the apple. 
(TP02) The apple is bigger than the peach. 
(TPN) The peach is smaller than the apple. 
(TIO) The orange is bigger than the peach. 
(TIN) The peach is smaller than the orange. 
(FPO) The peach is bigger than the apple. 
(FPN) The orange is smaller than the apple. 
(FlO) The peach is bigger than the orange. 
(FIN) The orange is smaller than the peach. 

Meaning 

(filler) Was the peach ripe and juicy? 
(TP01) Was the orange bigger than the apple? 
(TP02) Was the apple bigger than the peach? 
(TPN) Was the peach smaller than the apple? 
(TIO) Was the orange bigger than the peach? 
(TIN) Was the peach smaller than the orange? 
(FPO) Was the peach bigger than the apple? 
(FPN) Was the orange smaller than the apple? 
(FlO) Was the peach bigger than the orange? 
(FIN) Was the orange smaller than the peach? 

Note. TPOl = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False premise with 
original wording; FIN = False inference with novel wording. 

----- ----------- ------------ --
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Linear Story 4 

Recognition Sentences 

The cc~oa is hotter than the tea. 
The tea is hotter than the coffee. 

The cocoa is very sweet. 

Memory 

(filler) The cocoa is very sweet. 
(TP01) The cocoa is hotter than the tea. 
(TP02) The tea is hotter than the coffee. 
(TPN) The coffee is cooler than the tea. 
(TIO) The cocoa is hotter than the coffee. 
(TIN) The coffee is cooler than the cocoa. 
(FPO) The coffee is hotter than the tea. 
(FPN) The cocoa is cooler than the tea. 
(FlO) The coffee is hotter than the cocoa. 
(FIN) The cocoa is cooler than the coffee. 

Meaning 

(filler) Was the cocoa very sweet? 
(TP01) Was the cocoa hotter than the tea? 
(TP02) Was the tea hotter than the coffee? 
(TPN) Was the coffee cooler than the tea? 
(TIO) Was the cocoa hotter than the coffee? 
(TIN) Was the coffee cooler than the cocoa? 
(FPO) Was the coffee hotter than the tea? 
(FPN) Was the cocoa cooler than the tea? 
(FlO) Was the coffee hotter than the cocoa? 
(FIN) Was the cocoa cooler than the coffee? 

Note. TPOl = First true premise with original wording; TP02 
= Second true premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False premise with 
original wording; FIN = False inference with novel wording. 



APPENDIX E 
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FOR INDIVIDUAL DIFFERENCES 
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Intact A List 

1. The ball is red. 

2. The block was painted yellow. 

3. Patty ran down the steep hill. 

4. My mother hugged the little girl tightly. 

5. Babies love to eat cookies for their snack. 

6. The eager postman delivers our mail early every 
morning. 

7. My cousin swatted at the pesky mosquitoes which bit 
him. 
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8. Happy children yelled when Santa waved during the long 
Christmas parade. 

9. The little girl laughed when Jeff made a funny face at 
her. 

10. The spoiled child threw a tantrum when his mother sent 
him to bed. 

11. Green turtles swim in deep rivers and then sun 
themselves on the sandy banks. 

12. Teresa quickly ran to get the ball that her Daddy hit 
with a baseball bat. 

13. Two frightened little mice hurried across the floor and 
hid inside some holes in a wall. 

14. Ellen climbed up a very tall ladder to the diving board 
and dove into deep, blue water. 

15. Workman Bob carried his hammer and nails over to the 
building before starting repairs on a broken door. 

16. Jim was late because he missed his usual train and had 
to wait over twenty minutes for another one. 

17. Robert drove to another city where he met his wife and 
took her for a short vacation at the seashore. 

-------_. ----- - - -----_._----------



Random A List 

1. red the is ball. 

2. painted block the was yellow. 

3. hill the down Patty ran steep. 

4. little my tightly hugged mother girl the. 

5. for eat snack babies to love cookies their. 

6. early delivers morning postman every the our mail 
eager. 

7. which swatted my bit mosquitoes at cousin the him 
pesky. 

286 

8. waved happy Christmas yelled long the during children 
parade Santa when. 

9. Jeff little funny laughed her a made when face girl at 
the. 

10. mother bed tantrum sent to threw the him child when 
spoiled a his. 

11. themselves on sun turtles banks green rivers then deep 
sandy the in swim and. 

12. get quickly hit bat Teresa that baseball ran her a to 
with ball Daddy the. 

13. inside and floor two hid frightened wall mice holes 
across little the hurried in a some. 

14. ladder and to tall deep very board water climbed diving 
the blue a into Ellen up dove. 

15. broken carried starting and nails a repairs his Bob to 
the on before Workman building door over hammer. 

16. train because and another over minutes Jim wait one to 
twenty was he his usual late had missed for. 

17. the where to and for at a wife Robert her his met 
seashore vacation drove took he city short another. 
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Intact B List 

1. The basket is blue. 

2. The tree grew very big. 

3. The rabbit ate an orange carrot. 

4. A big book fell on my toe. 

5. Joseph picked up the stone and threw it. 

6. A little bug quickly ran across the hot sidewalk. 

7. The man who painted our upstairs bedroom was very kind. 

8. Robert asked his Dad for money to buy a new book. 

9. The sisters cut out animal pictures and pasted them in 
their workbooks. 

10. Kathy tried to stop me from putting my hand in the 
cookie jar. 

11. Margaret went out to a large city park and played games 
with her family. 

12. The cow ran up to a kind farmer who was filling his 
bucket with water. 

13. Sarah's father took her to see the doctor when she had 
a headache and sore throat. 

14. The zoo keeper asked his helper to clean out some 
monkey cages and then feed three lions. 

15. Mark asked his older brother if they could go see a new 
movie about sailing around the world. 

16. My best friends went to a birthday party at the beach 
and later played volleyball for two enjoyable hours. 

17. Our busy dentist made plans to join a health club in 
the large shopping center not far from his horne. 

Random B List 

1. blue the is basket. 

2. very the big grew tree. 
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3. orange an rabbit ate carrot the. 

4. fell a toe book on big my. 

5. it Joseph threw picked and up stone the. 

6. ran across quickly the bug hot little sidewalk a. 

7. was man upstairs who very the bedroom painted kind our. 

8. for Dad a Robert new asked to his book buy money. 

9. pasted sisters their cut animal in them pictures 
workbooks the out and. 

10. to from hand cookie tried me my the jar Kathy in stop 
putting. 

11. city played with Margaret games to park her a and 
family went large out. 

12. water a with cow bucket ran his up filling to was the 
who kind farmer. 

13. she when Sarah's a doctor the and throat took headache 
her see to father had sore. 

14. lions clean some asked helper zoo then out feed to 
cages three his and monkey keeper the. 

15. go new see if world older Mark his around asked brother 
the could sailing a they about movie. 

16. a party enjoyable went later played birthday best 
volleyball my and beach friends two to for hours the 
at. 

17. large shopping horne plans in join far to center a busy 
made from our health not the dentist club his. 



APPENDIX F 

MEANS AND STANDARD DEVIATIONS 

FIRST PREMISE: MEMORY CONDITION 

EXPERIMENT 1 

----------------- ----- ----
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Mean Proportion of Affirmative Responses to Premises and 

Inferences 

X SD 

P .31 .32 

I .22 .26 

£:(1,23) = 44.81, MS e = .03, P = .0000 

Note. P = Premise; I = Inference. 
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Mean Proportion of Affirmative Responses to True and False 

Sentences 

X SD 

T .36 .33 

F .17 .22 

£:(1,23) = 35.17, MS e = .20, :g = .0000 

Note. T = True sentence; F = False sentence. 
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Mean ProQortion of Affirmative ResQonses to True and False 

Premises and Inferences 

X SD 

TP .44 .35 

TI .28 .29 

FP .18 .23 

FI .15 .21 

£:(1,23) = 15.98, MSe = .04, Q = .0006 

Note. TP = True premise; TI = True inference; FP = False 
premise; FI = False inference. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay True and False Premises and Inferences 

X SD 

ITP .47 .37 

IFP .16 .22 

ITI .26 .29 

IFI .15 .21 

DTP .42 .34 

DFP .21 .23 

DTI .31 .29 

DFI .16 .20 

£:(1,23) = 4.99, MSe = .04, :Q = .0355 

Note. ITP = Immediate true premise; IFP = Immediate false 
premise; ITI = Immediate true inference; IFI = Immediate 
false inference; DTP = Delay true premise; DFP = Delay false 
premise; DTI = Delay true inference; DFI = Delay false 
inference. 
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Mean ProQortion of Affirmative ResQonses to Sentences with 

Original and Novel Wording 

X SD 

0 .33 .32 

N .20 .25 

£:.(1,23) = 25.72, MS e = .12, 12 = .0000 

Note. 0 = Sentence with original wording; N = Sentence with novel wording. 
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Mean Proportion of Affirmative Responses to Premises and 

Inferences with Original and Novel Wording 

X SD 

PO .40 .36 

PN .23 .25 

IO .26 .27 

IN .18 .24 

r(1,23) = 8.17, MSe = .04, P = .0089 

Note. PO = Premise with original wording; PN = Premise with 
novel wording; IO = Inference with original wording; IN = 
Inference with novel wording. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay Premises and Inferences with Original and Novel 

Wording 

X SD 

IPO .44 .44 

IPN .19 .19 

IIO .24 .24 

lIN .17 .17 

DPO .36 .36 

DPN .26 .26 

DIO .28 .28 

DIN .19 .19 

.[(1,23) = 5.81, MS e = .05, 2 = .0244 

Note. IPO = Immediate premise with original wording; IPN = 
Immediate premise with novel wording; IIO = Immediate 
inference with original wording; lIN = Immediate inference 
with novel wording; DPO = Delay premise with original 
wording; DPN = Delay premise with novel wording; DIO = Delay 
inference with original wording; DIN = Delay inference with 
novel wording. 
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Mean Proportion of Affirmative Responses to True and False 

Sentences with Original and Novel Wording 

X SD 

TO .48 .34 

TN .25 .28 

FO .18 .23 

FN .15 .21 

£:(1,23) = 34.14, MS e = .05, R = .0000 

Note. TO = True sentence with original wording; TN = True 
sentence with novel wording; FO = False sentence with 
original wording; FN = False sentence with novel wording. 
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Mean Proportion of Affirmative Responses to True and False 

Premises and Inferences with Original and Novel Wording 

X SD 

TPO .60 .35 

TPN .28 .27 

TIO .35 .28 

TIN .22 .28 

FPO .20 .23 

FPN .17 .22 

FlO .17 .22 

FIN .14 .19 

E(1,23) = 14.14, MSe = .05, :Q = .0010 

Note. TPO = True premis with original wording; TPN = True 
premis with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False inference with 
original wording; FIN = False inference with novel wording. 

---------- ~ 



Mean Proportion of Affirmative Responses to Spatial and 

Linear Premises and Inferences 

X SD 

SP .36 .35 

SI .20 .25 

LP .27 .28 

LI .23 .27 

£:(1,23) = 18.42, MS e = .03, :e = .0003 

Note. SP = Spatial premise; SI = Spatial inference; LP = 
Linear premise; LI = Linear inference. 

~----~--- - .-- -- _ .. -
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Mean Proportion of Affirmative Responses to True and False 

Spatial and Linear Sentences 

X SD 

TS .42 .35 

TL .30 .30 

FS .14 .19 

FL .20 .24 

.E(1,23) = 20.04, MS e = .03, P = .0002 

Note. TS = True spatial sentence; TL = True linear sentence; 
FS = False linear sentence; FL = False linear sentence. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay True and False Spatial and Linear Sentences 

X SD 

ITS .41 .37 

ITL .32 .32 

IFS .14 .19 

IFL .17 .24 

DTS .44 .34 

DTL .29 .27 

DFS .14 .19 

DFL .22 .23 

£:(1,23) 6.17, MS e = .07, 12 = .0208 

Note. ITS = Immediate true spatial sentence; ITL = Immediate 
true linear sentence; IFS = Immediate false spatial 
sentence; IFL = Immediate false linear sentence; DTS = Delay 
true spatial sentence; DTL = Delay true linear sentence; DFS 
= Delay false spatial sentence; DFL = Delay false linear 
sentence. 
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Mean Proportion of Affirmative Responses to True and False 

Spatial and Linear Premises and Inferences 

X SD 

TSP .58 .34 

TSI .27 .29 

TLP .31 .31 

TLI .30 .28 

FSP .14 .20 

FSI .14 .18 

FLP .23 .23 

FLI .17 .23 

l(1,23) = 29.88, MSe = .02, R .0000 

Note. TSP = True spatial premise; TSI = True spatial 
inference; TLP = True linear premise; TLI = True linear 
inference; FSP = False spatial premise; FSI = False spatial 
inference; FLP = False linear premise; FLI = False linear 
inference. 

----------
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Mean Proportion of Affirmative Responses to Spatial and 

Linear True and False Sentences with Original and Novel 

Wording 

X SD 

TSO .53 .37 

TSN .31 .30 

TLO .42 .30 

TLN .19 .24 

FSO .13 .17 

FSN .15 .20 

FLO .24 .26 

FLN .16 .21 

E(1,23) = 4.21, MS e = .04, 12 = .0519 

Note. TSO = True spatial sentence with original wording; TSN 
= True spatial sentence with novel wording; TLO = True 
linear sentence with original wording; TLN = True linear 
sentence with novel wording; FSO = False spatial sentence 
with original wording; FSN = False spatial sentence with 
novel wording; FLO = False linear sentence with original 
wording; FLN = False linear sentence with novel wording. 
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Mean Pro:Qortion of Affirmative Res:Qonses to S:Qatial and 

Linear True and False Premises and Inference with Original 

and Novel Wording 

X SD 

STPO .77 .28 

STPN .39 .29 

STIO .30 .30 

STIN .24 .29 

SFPO .10 .15 

SFPN .18 .23 

SFIO .16 .19 

SFIN .12 .17 

LTPO .44 .34 

LTPN .18 .25 

LTIO .40 .26 

LTIN .20 .27 

LFPO .29 .25 

LFPN .16 .22 

LFIO .18 .21 

LFIN .16 .20 

E(l,23) = 38.38, MSe = .01, :Q = .0000 
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Note. STPO = Spatial true premise with original wording; 
STPN = Spatial true premise with novel wording; STIO = 
Spatial true inference with original wording; STIN = Spatial 
true inference with novel wording; SFPO = Spatial false 
premise with original wording; SFPN = Spatial false premise 
with novel wording; SFIO = Spatial false inference with 
original wording; SFIN = Spatial false inference with novel 
wording; LTPO = Linear true premise with original wording; 
LTPN = Linear true premise with novel wording; LTIO = Linear 
true inference with original wording; LTIN = Linear true 
inference with novel wording; LFPO = Linear false premise 
with original wording; LFPN = Linear false premise with 
novel wording; LFIO = Linear false inference with original 
wording; LFIN = Linear false inference with novel wording. 



APPENDIX G 

MEANS AND STANDARD DEVIATIONS 

FIRST PREMISE: MEANING CONDITION 

EXPERIMENT 1 

----------------------------
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Mean Proportion of Affirmative Responses to Premises and 

Inferences 

X SD 

P .50 .36 

I .48 .38 

E.(1,23) .61, MSe = .05, 2 = .4438 

Note. P = Premise; I = Inference. 



308 

Mean Proportion of Affirmative Responses to True and False 

Sentences 

X SD 

T .76 .27 

F .22 .23 

F(1,23) = 83.65, MSe = .67, :e = .0000 

Note. T = True sentence; F = False sentence. 
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Mean Proportion of Affirmative Responses for Immediate and 

Delay True and False Sentences 

X SD 

IT .81 .26 

IF .18 .22 

DT .71 .28 

DF .25 .24 

£:(1,23) = 19.76, MS e = .07, :Q = .0002 

Note. IT = Immediate true sentence; IF = Immediate false 
sentence; DT = Delay true sentence; DF = Delay false 
sentence. 



~-- .. --.--. 
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Mean Proportion of Affirmative Responses to True and False 

Premises and Inferences with Original and Novel Wording 

X SD 

TPO .77 .28 

TPN .76 .29 

TIO .76 .27 

TIN .76 .30 

FPO .21 .23 

FPN .28 .20 

FIO .20 .25 

FPN .20 .23 

£:(1,23) = 13.38, MS e = .01, Q = .0013 

Note. TPO = True premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False inference with 
original wording; FIN = False inference with novel wording. 
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Mean Proportion of Affirmative Responses to Spatial and 

Linear Sentences 

X SD 

S .50 .40 

L .48 .34 

E(1,23) = 4.35, MS e .02, 12 = .0484 

Note. S = Spatial sentence; L = Linear sentence. 



Mean Proportion of True and False Spatial and Linear 

Sentences 

X SD 

TS .83 .25 

TL .68 .28 

FS .16 .19 

FL .27 .26 

E(1,23) = 20.49, MSe = .07, P = .0002 

Note. TS = True spatial sentence; TL = True linear 
sentence; FS = False spatial sentence; FL = False linear 
sentence. 
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Mean Proportion Affirmative Responses to True and False 

Spatial and Linear Premises and Inferences 

X SD 

TSP .86 .24 

TSI .80 .26 

TLP .66 .28 

TLI .71 .28 

FSP .17 .17 

FSI .16 .20 

FLP .31 .24 

FLI .23 .27 

E(1,23) = 5.66, MS e = .07, P = .0261 

Note. TSP = True spatial premise; TSI = True spatial 
inference; TLP = True linear premise; TLI = True linear 
inference; FSP = False spatial premise; FSI = False spatial 
inference; FLP = False linear premise; FLI = False linear 
inference. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay Spatial and Linear Sentences with Original and Novel 

Wording 
X SD 

ISO .47 .43 

ISN .52 .40 

ILO .51 .38 

ILN .48 .37 

DSO .49 .40 

DSN .51 .37 

DLO .45 .32 

DLN .48 .28 

l(1,23) = 5.02, MS e = .26, R = .0350 

Note. ISO = Immediate spatial sentence with original 
wording; ISN = Immediate spatial sentence with novel 
wording; ILO = Immediate linear sentence with original 
wording; ILN = Immediate linear sentence with novel wording; 
DSO = Delay spatial sentence with original wording; DSN = 
Delay spatial sentence with novel wording; DLO = Delay 
linear sentence with original wording; DLN = Delay linear 
sentence with novel wording. 



APPENDIX H 

MEANS AND STANDARD DEVIATIONS 

SECOND PREMISE: MEMORY CONDITION 

EXPERIMENT 1 
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Mean Proportion of Affirmative Responses to True and False 

Premises and Inferences with Original and Novel Wording 

X SD 

TPO .59 .31 

TPN .28 .28 

TIO .35 .28 

TIN .22 .29 

FPO .20 .23 

FPN .17 .22 

FlO .17 .22 

FIN .14 .19 

Note. TPO = True premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with original wording; FlO = False inference with 
original wording; FIN = False inference with novel wording. 



Mean Proportion of Affirmative Responses to Immediate and 

Delay Premises and Inferences with Original and Novel 

Wording 

X SD 

IPO .41 .33 

IPN .19 .25 

110 .24 .27 

lIN .17 .24 

DPO .38 .33 

DPN .26 .25 

DIO .28 .27 

FIN .19 .24 
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Note. IPO = Immediate premise with original wording; IPN = 
Immediate premise with novel wording; 110 = Immediate 
inference with original wording; IIN = Immediate inference 
with novel wording; DPO = Delay premise with original 
wording; DPN = Delay premise with novel wording; DIO = Delay 
inference with original wording; DIN = Delay inference with 
novel wording. 



318 

Mean Proportion of Affirmative Responses for Premises and 

Inferences with Original and Novel wording 

Delay (broken out by True and False) 

X SD 

ITPO .63 .29 

ITPN .25 .28 

ITIO .31 .28 

ITIN .21 .28 

IFPO .19 .22 

IFPN .14 .22 

IFIO .17 .24 

IFIN .13 .19 

DTPO .55 .33 

DTPN .32 .29 

DTIO .39 .27 

DTIN .23 .28 

DFPO .20 .24 

DFPN .21 .22 

DFIO .17 .21 

DFIN .15 .19 

f(1,23) = 1.80, MS e = .06, *p = .1928 

*Nonsignificant 

at Immediate and 
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Note. ITPO = Immediate true premise with original wording; 
ITPN = Immediate true premise with novel wording; ITIO = 
Immediate true inference with original wording; ITIN = 
Immediate true inference with novel wording; IFPO = 
Immediate false premise with original wording; IFPN = 
Immediate false premise with novel wording; IFIO = Immediate 
false inference with original wording: IFIN = Immediate 
false premise with novel wording; DTPO = Delay true premise 
with original wording; DTPN = Delay true premise with novel 
wording; DTIO = Delay true inference with original wording; 
DTIN = Delay true premise with novel wording; DFPO = Delay 
false premise with original wording; DFPN = Delay false 
premise with novel wording; DFIO = Delay false premise with 
original wording; DFIN = Delay false premise with novel 
wording. 



320 

Mean Proportion of Affirmative Responses to True and False 

Sentences with Original and Novel Wording: Adjusted Cell 

Means Only 

TO 

TN 

FO 

FN 

x 

.40 

.27 

.20 

.21 

Note. TO = True sentence with original wording; TN = True 
sentence with novel wording; FO = False sentence with 
original wording; FN = False sentence with novel wording. 
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Mean Proportion of Affirmative Responses to True and False 

Sentences with Original and Novel Wording: Adjusted Cell 

Means Only (broken out by Premise and Inference) 

x 

TPO .44 

TPN .31 

TIO .37 

TIN .24 

FPO .22 

FPN .24 

FlO .19 

FIN .18 

F(1,22) = .70, MSe = .04, *£ .4128 

*Nonsignificant 

Note. TPO = True premise with original wording; TPN = True 
premise with novel wording: TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording: FlO = False inference with 
original wording; FIN = False inference with novel wording. 
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Mean Proportion of Affirmative Responses to Spatial and 

Linear True and False Premises and Inferences with Original 

and Novel Wording 

X SD 

STPO .71 .26 

STPN .39 .29 

STIO .30 .30 

STIN .24 .29 

SFPO .10 .15 

SFPN .18 .23 

SFIO .16 .19 

SFIN .12 .17 

LTPO .46 .31 

LTPN .17 .21 

LTIO .40 .26 

LTIN .20 .27 

LFPO .29 .25 

LFPN .16 .22 

LFIO .18 .25 

LFIN .16 .20 

Note. STPO = Spatial true premise with original wording; 
STPN = Spatial true premise with novel wording; STIO = 
Spatial true inference with original wording; STIN = Spatial 
true inference with novel wording; SFPO = Spatial false 
premise with original wording; SFPN = Spatial false premise 
with original wording; SFIO = Spatial false inference with 
original wording; SFIN = Spatial false inference with novel 
wording; LTPO = Linear True premise with original wording; 
LTPN = Linear true premise with novel wording; LTIO = Linear 
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true inference with original wording; LTIN = Linear true 
inference with novel wording; LFPO = Linear false premise 
with original wording; LFPN = Linear false premise with 
novel wording; LFIO = Linear false inference with original 
wording; LFIN = Linear false inference with novel wording. 

--- ---------------
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Mean ProQortion of Affirmative ResQonses to Immediate and 

Delay S~atial and Linear True and False Sentences with 

Original and Novel Wording 

X SD 

ISTO .46 .35 

ISTN .28 .29 

ISFO .15 .19 

ISFN .13 .19 

ILTO .47 .31 

ILTN .18 .25 

ILFO .21 .26 

ILFN .14 .21 

DSTO .55 .34 

DSTN .34 .30 

DSFO .11 .15 

DSFN .17 .21 

DLTO .39 .26 

DLTN .20 .24 

DLFO .26 .26 

DLFN .18 .20 

Note. ISTO = Immediate spatial true sentence with original 
wording; ISTN = Immediate spatial true sentence with novel 
wording; ISFO = Immediate spatial false sentence with 
original wording; ISFN = Immediate spatial false sentence 
with novel wording; ILTO = Immediate linear true sentence 
with original wording; ILTN = Immediate linear true sentence 
with novel wording; ILFO = Immediate linear false sentence 
with original wording; ILFN = Immediate linear false 
sentence with novel wording; DSTO = Delay spatial true 
sentence with original wording; DSTN = Delay spatial true 

---------_._- . --_._._--- -.-.--- --_ .. _-----_._._. ---. ---_. 
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novel wording; DSFO = Delay spatial false 
original wording; DSFN = Delay spatial false 
novel wording; DLTO = Delay linear true 
original wording; DLTN = Delay linear true 
novel wording; DLFO = Delay linear false 
original wording; DLFN = Delay linear false 
novel wording. 
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Mean Proportion of Affirmative Responses to Spatial and 

Linear True and False Premises and Inferences with Original 

and Novel Wording: Adjusted Cell Means Only 

x 

STPO .61 

STPN .40 

STIO .36 

STIN .27 

SFPO .09 

SFPN .24 

!':;FIO .18 

SFIN .18 

LTPO .27 

LTPN .23 

LTIO .38 

LTIN .21 

LFPO .35 

LFPN .25 

LFIO .20 

LFIN .18 

Note. STPO = Spatial true premise with original wording; 
STPN = Spatial true premise with novel wording; STIO = 
Spatial true inference with original wording; STIN = Spatial 
true inference with novel wording; SFPO = Spatial false 
premise with original wording; SFPN = Spatial false premise 
with novel wording; SFIO = Spatial false inference with 
original wording; SFIN = Spatial false inference with novel 
wording; LTPO = Linear true premise with original wording; 
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LTPN = Linear true premise with novel wording; LTIO = Linear 
true inference with original wording; LTIN = Linear true 
inference with novel wording; LFPO = Linear false premise 
with original wording; LFPN = Linear false premise with 
novel wording; LFIO = Linear false inference with original 
wording; LFIN = Linear false inference with novel wording. 
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Progortion of Affirmative Resgonses to Sgatial and Linear 

True and False Premises and Inferences with Original and 

Novel Wording for Verbatim and Gist Grougs 

X SD 

VSTPO .70 .26 

VSTPN .37 .28 

VSTIO .23 .23 

VSTIN .17 .25 

VSFPO .08 .15 

VSFPN .23 .27 

VSFIO .16 .21 

VSFIN .11 .20 

VLTPO .45 .29 

VLTPN .17 .22 

VLTIO .39 .25 

VLTIN .14 .23 

VLFPO .38 .25 

VLFPN .17 .26 

VLFIO .24 .29 

VLFIN .18 .22 

GSTPO .73 .25 

GSTPN .41 .30 

GSTIO .38 .35 

GSTIN .32 .31 
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GSFPO .14 .15 

GSFPN .13 .15 

GSFIO .15 .17 

GSFIN .14 .13 

GLTPO .48 .33 

GLTPN .18 .21 

GLTIO .41 .28 

GLTIN .26 .31 

GLFPO .18 .22 

GLFPN .15 .15 

GLFIO .11 .18 

GLFIN .13 .19 

Note. VSTPO = Verbatim spatial true premise with original 
wording; VSTPN = Verbatim spatial true premise with novel 
wording; VSTIO = Verbatim spatial true inference with 
orginal wording; VSTIN = Verbatim spatial true inference 
with novel wording; VSFPO = Verbatim spatial false premise 
with original wording; VSFPN = Verbatim spatial false 
premise with novel wording; VSFIO = Verbatim spatial false 
inference with original wording; VSFIN = Verbatim spatial 
false inference with novel wording; VLTPO = Verbatim linear 
true premise with original wording; VLTPN = Verbatim linear 
true premise with novel wording; VLTIO = Verbatim linear 
true inference with orginal wording; VLTIN = Verbatim linear 
true inference with novel wording; VLFPO = Verbatim linear 
false premise with original wording; VLFPN = Verbatim linear 
false premise with novel wording; VLFIO = Verbatim linear 
false inference with original wording; VLFIN = Verbatim 
linear false inference with novel wording; GSTPO = Gist 
spatial true premise with original wording; GSTPN = Gist 
spatial true premise with novel wording; GSTIO = Gist 
spatial true inference with orginal wording; GSTIN = Gist 
spatial true inference with novel wording; GSFPO = Gist 
spatial false premise with original wording; GSFPN = Gist 
spatial false premise with novel wording; GSFIO = Gist 
spatial false inference with original wording; GSFIN = Gist 
spatial false inference with novel wording; GLTPO = Gist 
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linear true premise with original wording; GLTPN = Gist 
linear true premise with novel wording; GLTIO = Gist linear 
true inference with orginal wording; GLTIN = Gist linear 
inference with novel wording; GLFPO = Gist linear false 
premise with original wording; GLFPN = Gist linear false 
premise with novel wording; GLFIO = Gist linear false 
inference with original wording; GLFIN = Gist linear false 
inference with novel wording. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay True and False Premises and Inferences for Verbatim 

and Gist Groups 

X SD 

VITP .46 .32 

VITI .20 .26 

VIFP .18 .26 

VIFI .17 .25 

VDTP .39 .33 

VDTI .27 .25 

VDFP .25 .26 

VDFI .17 .22 

GITP .41 .29 

GITI .33 .31 

GIFP .14 .16 

GIFI .13 .17 

GDTP .48 .31 

GDTI .35 .32 

GOFP .15 .18 

GOFI .14 .17 

Note. VITP = Verbatim immediate true premise; VITI = 
Verbatim immediate true inference; VIFP = Verbatim immediate 
false premise; VIFI = Verbatim immediate false inference; 
VDTP = Verbatim delay true premise; VDTI = Verbatim delay 
true inference; VDFP = Verbatim delay false premise; VDFI = 
Verbatim delay false inference; GITP = Gist immediate true 
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premise; GITI = Gist immediate true inference; GIFP = Gist 
immediate false premise; GIFI = Gist immediate false 
inference; GDTP = Gist delay true premise; GDTI = Gist delay 
true inference; GDFP = Gist delay false premise; GDFI = Gist 
delay false inference. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay Sentences with Original and Novel Wording for Verbatim 

and Gist Groups 

X SD 

VIO .35 .32 

VIN .16 .24 

VDO .31 .29 

VDN .23 .26 

GIO .30 .31 

GIN .21 .25 

GDO .34 .32 

GDN .22 .24 

Note. VIO = Verbatim immediate sentence with original 
wording; VIN = Verbatim immediate sentence with novel 
wording; VDO = Verbatim delay sentence with original 
wording; VDN = Verbatim delay sentence with novel wording; 
GIO = Gist immediate sentence with original wording; GIN = 
Gist immediate sentence with novel wording; GDO = Gist delay 
sentence with original wording; GDN = Gist delay sentence 
with novel wording. 

-------------------------



APPENDIX I 

MEANS AND STANDARD DEVIATIONS 

SECOND PREMISES: MEANING CONDITION 

EXPERIMENT 1 
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Mean ProQortion of Affirmative ResQonses to True and False 

Premises and Inference with Original and Novel Wording 

X SD 

TPO .77 .27 

TPN .76 .30 

TIO .76 .27 

TIN .76 .26 

FPO .21 .23 

FPN .28 .20 

FlO .20 .25 

FIN .20 .23 

Note. TPO = True premise with original wording; TPN = True 
premise with novel wording; TIO = True inference with 
original wording; TIN = True inference with novel wording; 
FPO = False premise with original wording; FPN = False 
premise with novel wording; FlO = False inference with 
original wording; FIN = False inference with novel wording. 
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Mean Proportion of Affirmative Responses to Spatial and 

Linear True and False Premises and Inferences 

X SD 

STP .86 .24 

LTP .66 .28 

STI .80 .26 

LTI .71 .28 

SFP .17 .17 

LFP .31 .24 

SFI .16 .20 

LFI .23 .27 

Note. STP = Spatial true premise; LTP = Linear true premise; 
STI = Spatial true inference; LTI = Linear true inference; 
SFP = Spatial false premise; LFP = Linear false premise; SFI 
= Spatial false inference; LFI = Linear false inference. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay Spatial 

Wording 

X 

ISO .4; 

ILO .51 

ISN .52 

ILN .48 

DSO .49 

DLO .46 

DSN .51 

DLN .48 

and Linear Sentences with Original and Novel 

SD 

.43 

.38 

.40 

.37 

.40 

.32 

.37 

.28 

Note. ISO = Immediate spatial sentence with original 
wording; ILO = Immediate linear sentence with original 
wording; ISN = Immediate spatial sentence with novel 
wording; ILN = Immediate linear sentence with novel wording; 
DSO = Delay spatial sentence with original wording; DLO = 
Delay linear sentence with original wording; DSN = Delay 
spatial sentence with novel wording; DLN = Delay linear 
sentence with novel wording. 



Mean Proportion of Affirmative Responses to Premises and 

Inferences: Adjusted Cell Means Only 

X 

P .49 

I .46 

Note. P = Premise; I = Inference. 
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Mean Proportion of Affirmative Responses to True and False 

Spatial and Linear Sentences: Adjusted Cell Means Only 

x 

TS .66 

TL .51 

FS .32 

FL .42 

Note. TS = True spatial sentence; TL = True linear sentence; 
FS = False spatial sentence; FL = False linear sentence. 
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Mean Proportion of Affirmative Responses to Spatial and 

Linear True and False Premises and Inferences for Verbatim 

and Gist Groups 

X SD 

VSTP .95 .11 

VSTI .91 .16 

VSFP .13 .14 

VSFI .08 .13 

VLTP .65 .27 

VLTI .59 .28 

VLFP .34 .25 

VLFI .38 .32 

GSTP .81 .26 

GSTI .75 .28 

GSFP .19 .18 

GSFI .20 .21 

GLTP .67 .29 

GLTI .77 .27 

GLFP .30 .23 

GLFI .16 .21 

Note. VSTP = Verbatim spatial true premise; VSTI = Verbatim 
spatial true inference; VSFP = Verbatim spatial false 
premise; VSFI = Verbatim spatial false inference; VLTP = 
Verbatim linear true premise; VLTI = Verbatim linear true 
inference; VLFP = Verbatim linear false premise; VLFI = 
Verbatim linear false inference; GSTP = Gist spatial true 
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premise; GSTI = Gist spatial true inference; GSFP = Gist 
spatial false premise; GSFI = Gist spatial false inference; 
GLTP = Gist linear true premise; GLTI = Gist linear true 
inference; GLFP = Gist linear false premise; GLFI = Gist 
linear false inference. 
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Instructions: Read each of the following lists of words 
carefully, pronouncing each pair of words clearly and 
distinctly to yourself, exaggerating the ending added to the 
second word. As you read each list, try to remember the 
words exactly. Later you will answer some questions about 
whether some pairs of words are exactly the same as the 
words on the list. Answer "yes" if you read the same words 
in the ~ way. Answer "no" if anything is different from 
the list. Remember to PRONOUNCE each pair of words clearly 
and distinctly to yourself, exaggerating the sounds of the 
ENDINGS, for example--capl-capSl 

Example: 

CAP-CAP.§. 
SHIP-SHIP.§. 
RAT-RAT.§. 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Answer the following questions. Circle YES 
or NO. Pronounce each pair to yourself before answering, 
paying attention to the SOUNDS at the ENDS of words. Then 
read the explanation which follows each question. 

Did the list say "SHIPS-SHIP"? 

YES NO 

(NO, it didn't. The list said "SHIP-SHIPS," not 
"SHIPS-SHIP." So, you should circle NO.) 

Did the list say "CAP-CAPS"? 

YES NO 

(Yes, it did! 
the list were. 

That's exactly what the words on 
So you should circle YES.) 

Was "CAT-CATS" on the list? 

YES NO 

(NO. Those words were not on the list. They 
sound like some of the words on the list. But 
exact words "CAT-CATS" were not on the list. 
you should circle NO.) 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 

the 
So 
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Instructions: Read each of the following lists of 
words carefully, pronouncing each pair of words clearly and 
distinctly to yourself, exaggerating the ending added to the 
second word. Think about how these endings sound the same. 
The second word always has the same final sound. The pairs 
all work the same way. Later you will answer some questions 
about some pairs of words, which mayor may not work the 
same way as the words on the lists. Answer "yes" if the 
words work the same way as the ones you read. Answer "no" 
if they work a different way. Remember to PRONOUNCE each 
pair of words clearly and distinctly to yourself 
exaggerating the sounds of the ENDINGS, for example--capl
capS I 

Example: 

CAP-CAP.§. 
SHIP-SHIP.§. 
RAT-RAT.§. 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Answer the following questions. Circle YES 
or NO. Pronounce each pair to yourself before answering, 
paying attention to the SOUNDS at the ENDS of words. Then 
read the explanation which follows each question. 

Does "SHIPS-SHIP" work like the words on the 
list? 

YES NO 

(No, the list said "SHIP-SHIPS," not "SHIPS-SHIP." 
So you should circle NO.) 

Does "CAP-CAPS" work like the words on the list? 

YES NO 

(Yes, it doesl "CAP-CAPS" was on the list and it 
works just like the other words. So you should 
circle YES.) 

Does "CAT-CATS" work like the words on the list? 

YES NO 

(YES. Now, "CAT-CATS" wasn't on the list, but 
"CAT-CATS" works the same way because the ending 
sounds like the other words. So you should circle 
YES. ) 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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LIST A: PAST TENSE /d/ 

Acquisition Verb Pairs 

call-called 
ski-skied 

pile-piled 
flow-flowed 

saw-sawed 
nail-nailed 
wave-waved 

Recognition Verb Pairs 

call-called 
nail-nailed 
wave-waved 
save-saved 
skied-ski 
dialed-dial 
name-named 
float-floated 
sobbed-sob 
waited-wait 

FPPI 
FPP2 
FPP3 
FRP 
BPP 
BRP 
FSCP 
FDCP 
BSCL 
BDCL 

Base 

(wave) 
(ski) 
(pile) 
(mail) 
(flow) 
(saw) 
(wave) 
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Note. FPPI = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 



LIST B: PAST TENSE It I 

Acquisition Verb Pairs 

wrap-wrapped 
race-raced 

pass-passed 
rush-rushed 

cross-crossed 
smash-smashed 
wash-washed 

Recognition Verb Pairs 

cross-crossed 
smash-smashed 
wrap-wrapped 
trap-trapped 
washed-wash 
mashed-mash 
rake-raked 
rust-rusted 
packed-pack 
raided-raid 

FPP1 
FPP2 
FPP3 
FRP 
BPP 
BRP 
FSCP 
FDCP 
BSCL 
BDCL 

Base 

(wrap) 
(wash) 
(smash) 
(race) 
(rush) 
(pass) 
(race) 
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Note. FPP1 = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 



LIST C: PAST TENSE /d/ 

Acquisition Verb Pairs 

scare-scared 
jog-jogged 
pay-paid 

roar-roared 
hug-hugged 
row-rowed 
lie-lied 

Recognition Verb Pairs 

jog-jogged 
roar-roared 
hug-hugged 
stay-stayed 
lied-lie 
showed-show 
line-lined 
roast-roasted 
scabbed-scab 
hunted-hunt 

FPP1 
FPP2 
FPP3 
FRP 
BPP 
BRP 
FSCP 
FDCP 
BSCL 
BDCL 

Base 

(pay) 
(lie) 
(row) 
(lie) 
(roar) 
(scare) 
(hug) 
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Note. FPPI = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 



LIST D: PAST TENSE It I 

Acquisition Verb Pairs 

jump-jumped 
watch-watched 
dress-dressed 
stamp-stamped 
reach-reached 

tape-taped 
kiss-kissed 

Recognition Verb Pairs 

tape-taped 
dress-dressed 
stamp-stamped 
bump-bumped 
reached-reach 
guessed-guess 
walk-walked 
want-wanted 
stacked-stack 
kidded-kid 

FPP1 
FPP2 
FPP3 
FRP 
BPP 
BRP 
FSCP 
FDCP 
BSCL 
BDCL 

Base 

(jump) 
(reach) 
(dress) 
(watch) 
(watch) 
(stamp) 
(kiss) 
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Note. FPP1 = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 
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LIST E: PLURALS /s/ 

Acquisition Noun Pairs 

lump-lumps 
coat-coats 
mat-mats 

bath-baths 
net-nets 

camp-camps 
fort-forts 

Recognition Noun Pairs 
Base 

lump-lumps FPPI 
fort-forts FPP2 
coat-coats FPP3 
jet-jets FRP (net) 
baths-bath BPP (bath) 
camps-camp* (BRP) (camp) 
fork-forks FSCL (fort) 
lunch-lunches FDCP (lump) 
cokes-coke BSCL (coat) 
matches-match BDCL (mat) 

*This word pair was reassigned for analyses as a backward 
presented pair rather than a backward rhyming pair when the 
error in the retention stimuli was discovered. 

Note. FPPI = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 



LIST F: PLURALS /z/ 

Acquisition Noun Pairs 

store-stores 
bed-beds 

road-roads 
day-days 

word-words 
chair-chairs 

cow-cows 

Recognition Noun Pairs 

day-days 
store-stores 
road-roads 
hair-hairs 
breads-bread* 
toads-toad 
storm-storms 
couch-couches 
worms-worm 
churches-church 

FPP1 
FPP2 
FPP3 
FRP 
(BPP) 
BRP 
FSCP 
FDCP 
BSCL 
BDCL 

Base 

(chair) 
(bed) 
(road) 
(store) 
(cow) 
(word) 
(chair) 
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*This word pair was reassigned for analyses as a backward 
rhyming pair rather than a backward presented pair. 

Note. FPP1 = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 
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LIST G: PLURALS /s/ 

Acquisition Noun Pairs 

lap-laps 
hope-hopes 
safe-safes 
part-parts 
pat-pats 

cape-capes 
soup-soups 

Recognition Noun Pairs 
Base 

cape-capes FPP1 
part-parts FPP2 
safe-safes FPP3 
soap-soaps FRP (hope) 
loops-loop* (BPP) (soup) 
maps-map BRP (pat) 
park-parks FSCP (part) 
horse-horses FDCP (hope) 
cakes-cake BSCL (cape) 
patches-patch BDCL (pat) 

*This word pair was reassigned for analyses as a backward 
rhyming pair rather than a backward presented pair. 

Note. FPP1 = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BDCL = Backward different-class pair. 
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LIST H: PLURALS /z/ 

Acquisition Noun Pairs 

dog-dogs 
rug-rugs 

ball-balls 
bag-bags 
leg-legs 

pearl-pearls 
bee-bees 

Recognition Noun Pairs 
Base 

dog-dogs FPPI 
pearl-pearls FPP2 
bag-bags FPP3 
flag-flags FRP (bag) 
eggs-egg* (BPP) (leg) 
dolls-doll BRP (ball) 
bean-beans FSCP (bee) 
beach-beaches FDCP (bee) 
rubs-rub BSCL (rug) 
purses-purse BDCL (pearl) 

*This word pair was reassigned for analyses as a backward 
rhyming pair rather than a backward presented pair. 

Note. FPP1 = Forward presented pair 1; FPP2 = Forward 
presented pair 2; FPP3 = Forward presented pair 3; FRP = 
Forward rhyming pair; BPP = Backward presented pair; BRP = 
Backward rhyming pair; FSCP = Forward same-class pair; FDCP 
= Forward different-class pair; BSCP = Backward same-class 
pair; BnCL = Backward different-class pair. 

--- ._- .- ----------------_._------
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Mean ProEortion of Affirmative ResEonses to Forward and 

Backward End Rhyme and Beginning Rhyme Word Pairs 

X SD 

FE .86 .20 

FB .77 .28 

BE .06 .19 

BB .07 .20 

Note. FE = Forward end rhyme word pairs; FB = Forward 
beginning rhyme word pair; BE = Backward end rhyme word 
pair; BB = Backward beginning rhyme word pair. 
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Mean Proportion of Affirmative Responses to Forward and 

Backward Close and Far Word Pairs 

X SD 

FC .84 .23 

FF .79 .27 

BC .07 .19 

BF .06 .20 

Note. FC = Forward close word pair; FF = Forward far word 
pair; BC = Backward close pairs; BF = Backward far rhyme 
word pair. 
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Mean Proportion of Affirmative Responses to Forward and 

Backward Immediate and Delay End Rhyme and Beginning Rhyme 

Word Pairs 

X SD 

FIE .80 .22 

FIB .68 .32 

FDE .91 .14 

FDB .86 .23 

BIE .06 .15 

BIB .06 .16 

BDE .07 .24 

BDB .08 .22 

Note. FIE = Forward immediate end rhyme word pair; FIB = 
Forward immediate beginning rhyme word pair; FDE = Forward 
delay end rhyme word pair; FDB = Forward delay beginning 
rhyme word pair; BIE = Backward immediate end rhyme word 
pair; BIB = Backward immediate beginning rhyme word pair; 
BDE = Backward delay end rhyme word pair; BDB = Backward 
delay beginning rhyme word pair. 
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Mean Proportion of Affirmative Responses at Immediate and 

Delay of Forward Beginning Rhyme Word Pairs (broken out by 

Close and Far) 

X SD 

IFEC .87 .16 

IFEF .73 .26 

IFBC .69 .31 

IFBF .67 .33 

DFEC .93 .13 

DFEF .90 .15 

DFBC .88 .20 

DFBF .85 .27 

£:(1,23) = 1. 36, MSe = .43, *2. = .2560 

*Nonsignificant 

Note. IFEC = Immediate forward close end-rhyme word pair; 
IFEF = Immediate forward far end-rhyme word pair; IFBC = 
Immediate forward close beginning rhyme word pair; IFBF = 
Immediate forward far beginning rhyme word pair; DFEC = 
Delay forward close end-rhyme word pair; DFEF = Delay 
forward far end-rhyme word pair; DFBC = Delay forward close 
beginning rhyme word pair; DFBF = Delay forward backward far 
beginning rhyme word pair. 
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Mean Proportion of Affirmative Responses to Forward and 

Backward Close and Far Verb and Noun Word Pair 

X SD 

FCD .82 .23 

FCS .86 .23 

FFD .80 .27 

FFS .78 .28 

BCD .08 .20 

BCS .06 .28 

BFD .05 .28 

BFS .07 .22 

Note. FCD = Forward close verb word pair; FCS = Forward 
close noun word pair; FFD = Forward far verb word pair; FFS 
= Forward far noun word pair; BCD = Backward close verb word 
pair; BCS = Backward close noun word pair; BFD = Backward 
far verb word pair; BFS = Backward far noun word pair. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delayed Close and Far Word Pairs 

X SD 

IC .42 .42 

IF .37 .40 

DC .48 .46 

DF .48 .46 

Note. IC = Immediate close word pair; IF = Immediate far 
word pair; DC = Delayed close word pair; DF = Delayed far 
word pair. 
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Mean Proportion of Affirmative Responses to Forward and 

Backward Close and Far Verb and Noun Word Pairs: Adjusted 

Cell Means Only 

x 

FCD .82 

FCS .85 

FFD .83 

FFS .82 

BCD .13 

BCS .11 

BFD .12 

BFS .15 

Note. FCD = Forward close verb word pair; FCS = Forward 
close noun word pair; FFD = Forward far verb word pair; FFS 
= Forward far noun word pair; BCD = Backward close verb word 
pair; BeS = Backward close noun word pair; BFD = Backward 
far verb word pair; BFS = Backward far noun word pair. 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay End and Beginning Rhyme Noun and Verb Word Pairs for 

Verbatim and Gist GrouQs 

X SD 

VIED .41 .40 

VIES .39 .42 

VIBD .35 .39 

VIBS .35 .41 

VDED .47 .46 

VDES .47 .46 

VDBD .42 .46 

VDBS .46 .45 

GIED .47 .42 

GIES .44 .44 

GIBD .37 .41 

GIBS .42 .40 

GDED .51 .48 

GDES .52 .48 

GDBD .51 .45 

GDBS .49 .47 

~. VIED = Verbatim immediate end rhyme verb word pair; 
VIES = Verbatim immediate end rhyme noun word pair; VIBD = 
Verbatim immediate beginning rhyme verb word pair; VIBS = 
Verbatim immediate beginning end rhyme noun word pair; VDED 
= Verbatim delay end rhyme verb word pair; VDES = Verbatim 
delay end rhyme noun word pair; VDBD = Verbatim delay 
beginning rhyme verb word pair; VDBS = Verbatim delay 
beginning rhyme noun word pair; GIED = Gist immediate end 
rhyme verb word pair; GIES = Gist immediate end rhyme noun 
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word pair; GIBD = Gist immediate beginning rhyme verb word 
pair; GIBS = Gist immediate beginning end rhyme noun word 
pair; GDED = Gist delay end rhyme verb word pair; GDES = 
Gist delay end rh}~e noun word pair; GDBD = Gist delay 
beginning rhyme verb word pair; GDBS = Gist delay 
beginning rhyme noun word pair. 
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Mean Proportion of Affirmative Responses to Forward and 

Backward End Rhyme and Beginning Rhyme Close and Far Word 

Pairs 

X SD 

FEC .95 .10 

FEF .96 .11 

FBC .96 .14 

FBF .74 .39 

BEC .14 .29 

BEF .13 .27 

BBC .13 .31 

BBF .09 .24 

~. FEC = Forward end rhyme close word pair; FEF = 
Forward end rhyme far word pair; FBC = Forward beginning 
rhyme close word pair; FBF = Forward beginning rhyme far 
word pair; BEC = Backward end rhyme close word pair; BEF = 
Backward end rhyme far word pair; BBC = Backward beginning 
rhyme close word pair; BBF = Backward beginning rhyme far 
word pair. 



Mean Progortion of Affirmative Resgonses for 

Backward Close and Far and Beginning Rhyming 

(broken out over Immediate and Delay) 

X SD 

IFEC .98 .06 

IFEF .98 .06 

IFBC .97 .08 

IFBF .77 .39 

IBEC .12 .29 

IBEF .10 .28 

IBBC .09 .27 

IBBF .07 .21 

DFEC .12 .13 

DFEF .93 .18 

DFBC .94 .13 

DFBF .70 .40 

DBEC .16 .30 

DBEF .17 .33 

DBBC .16 .32 

DBBF .11 .27 

f(1,23) = 1.51; Mse = .004; *p = .2315 

* Nonsignificant 
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Note. IFEC = Immediate forward close end-rhyme word pair; 
IFEF = Immediate forward far end-rhyme word pair; IFBC = 
Immediate forward close beginning rhyme word pair; IFBF = 
Immediate forward far beginning rhyme word pair; IBEC = 
Immediate backward close end-rhyme word pair; IBEF = 
Immediate backward far end-rhyme word pair; IBBC = Immediate 
backward close beginning rhyme word pair; IBBF = Immediate 
backward far beginning rhyme word pair; DFEC = Delay forward 
close end-rhyme word pair; DFEF = Delay forward far end
rhyme word pair; DFBC = Delay forward close beginning rhyme 
word pair; DFBF = Delay forward backward far beginning rhyme 
word pair; DBEC = Delay backward close end-rhyme word pair; 
DBEF = Delay backward far end-rhyme word pair; DBBC = Delay 
backward close beginning rhyme word pair; DBBF = Delay 
backward far beginning rhyme word pair. 



371 

Mean Proportion of Affirmative Responses to Close and Far 

Verb and Noun Word Pairs 

X SD 

CD .52 .46 

FD .47 .46 

CS .56 .47 

FS .49 .48 

Note. CD = Close verb word pair; FD = Far verb word pair; 
CS = Close noun; FS = Far noun word pair. 



Mean Proportion of Affirmative Responses to End Rhyme and 

Beginning Rhyme Close and Far Word Pairs: Adjusted Cell 

Means 

EC 

EF 

BC 

BF 

x 

.51 

.53 

.53 

.48 
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Note. EC = end rhyme close word pair; EF = end rhyme far 
word pair; BC = beginning rhyme close word pair; BF = 
beginning rhyme far word pair. 
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Mean Proportion of Affirmative Responses to Close and Far 

End Rh~e and Beginning Rhyme Word Pairs for Verbatim and 

Gist Groups 

X SD 

VEC .55 .47 

VBC .55 .46 

VEF .57 .47 

VBF .27 .41 

GEC .54 .46 

GBC .53 .48 

GEF .53 .48 

GBF .48 .47 

Note. VEC = Verbatim end rhyme close word pair; VBC = 
Verbatim beginning rhyme close word pair; VEF = Verbatim end 
rhyme far word pair; VBF = Verbatim beginning rhyme far word 
pair; GEC = Gist end rhyme close word pair; GBC = Gist 
beginning rhyme close word pair; GEF = Gist end rhyme far 
word pair; GBF = Gist beginning rhyme far word pair. 
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Instructions: Read the following stories carefully. 
As you read each story, try to remember the story. Later 
you will read something and say whether it was in the story 
or not. You will indicate whether it is exactly the ~ as 
the story. Answer "yes" if what you read has the same words 
in the same way. Answer "no" if anything is different from 
the story. Read this story. Try to remember exactly what 
the story says. 

Example: 

THE POLICEMAN WORKED IN THE CITY. 
THE POLICEMAN WAS IN HIS CAR, DRIVING IN THE 
NEIGHBORHOOD. 
THE POLICEMAN WAS A HUNTING DOG, DRIVING DOWN THE 
STREET. 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Answer the following questions. Circle YES 
or NO. Then read the explanation which follows each 
question. 

1. Did the story say: 

THE POLICEMAN WAS TURNING ON HIS SIREN, DRIVING IN 
THE NEIGHBORHOOD. YES NO 

(NO, the story said "The policeman was in his car, 
driving in the neighborhood. So you should circle 
NO. ) 

2. Did the story say: 

THE POLICEMAN WORKED IN THE CITY. YES NO 

(YES, the story had those same words exactly. So 
you should circle YES.) 

3. Did the story say: 

THE POLICEMAN WAS LOOKING FOR CRIMINALS, DRIVING 
DOWN THE STREET. YES NO 

(NOl It's true that the policeman ~ like a 
hunting dog looking for criminals, but the story 
didn't say that. You should only circle YES if 
what you read has the ~ words in the ~ way 
as the story. So you should circle NO.) 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Read the following stories carefully. 
Read each story to understand the story. Think about what 
each story means. Later you will be asked about what 
happened in the stories. Answer according to what is true 
in the story. Answer "yes" if that's what the story meant. 
Answer "no" if the story didn't mean that. Read this story. 
Think about what the story means. 

Example: 

THE POLICEMAN WORKED IN THE CITY. 
HE WAS IN HIS CAR, DRIVING IN THE NEIGHBORHOOD. 
THE POLICEMAN WAS A HUNTING DOG, DRIVING DOWN THE 

STREET. 

GO ON TO THE NEXT PAGE. DO NOT TURN BACK. 
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Instructions: Answer the following questions. Circle YES 
or NO. Then read the explanation which follows each 
question. 

1. WAS THE POLICEMAN TURNING ON THE SIREN, DRIVING IN 

2. 

THE NEIGHBORHOOD? YES NO 

(No, that didn't happen in the story. 
his car, driving in the neighborhood. 
should circle NO.) 

DID THE POLICEMAN WORK IN THE CITY? 

He was in 
So you 

YES NO 

(YES, the policeman worked in the city. The story 
said that. So you should circle YES.) 

3. WAS THE POLICEMAN LOOKING FOR CRIMINALS, DRIVING 
DOWN THE STREET? YES NO 

(YES, he was. The story doesn't EXACTLY say this. 
It said that "The policeman was a hunting dog, 
driving down the street. But that means that the 
policeman was looking for criminals, driving down 
the street. So you should circle YES.) 

GO ON TO NEXT PAGE 



APPENDIX Q 

ACQUISITION STORIES AND RECOGNITION 

SENTENCES: EXPERIMENT 3 
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Story 1 

The woman was shopping in the grocery store. 
The woman saw the lost boy near the door. 

The woman was an aspirin, kneeling by the lost boy. 

Memory 

(PSI) The woman was shopping in the grocery story. 
(PS2) The woman saw the lost boy near the door. 
(Metaphor) The woman was an aspirin, kneeling by the lost 

boy. 
(TMF) The woman was medicine, kneeling by the lost boy. 
(TIC) The woman was white and round, kneeling by the lost 

boy. 
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(TIF) The woman made him feel better, kneeling by the lost 

(FMC) 
(FMF) 
(FIC) 
(FIF) 

boy. 
The woman was cough syrup, kneeling by the lost boy. 
The woman was a nurse, kneeling by the lost boy. 
The woman had red cheeks, kneeling by the lost boy. 
The woman was proud, kneeling by the lost boy. 

Meaning 

(PSI) Was the woman shopping in the grocery store? 
(PS2) Did the woman see the lost boy near the door? 
(Metaphor) Was the woman an aspirin, kneeling by the lost 

boy? 
(TMF) Was the woman medicine, kneeling by the lost boy? 
(TIC) Was the woman white and round, kneeling by the lost 

boy? 
(TIF) Did the woman make him feel better, kneeling by the 

lost boy? 
(FMC) Was the woman cough syrup, kneeling by the lost boy? 
(FMF) Was the woman a nurse, kneeling by the lost boy? 
(FIC) Did the woman have red cheeks, kneeling by the lost 

boy? 
(FIF) Was the woman proud, kneeling by the lost boy? 

Note. PSI = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = far associate; FIC = False interpretative close = 
false perceptual interpretation; FIF = False interpretative 
far = false psychological interpretation. 



~---~------

Story 2 

The mother was looking for her daughter. 
The mother found the girl in her room. 

The mother was a thunderstorm, speaking to the girl. 

Memory 

(PS1) The mother was looking for her daughter. 
(PS2) The mother found the girl in her room. 
(Metaphor) The mother was a thunderstorm, speaking 

girl. 
to the 
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(TMF) 
(TIC) 
(TIF) 
(FMC) 
(FMF) 
(FIC) 
(FIF) 

The mother was 
The mother was 
The mother was 
The mother was 
The mother was 
The mother was 
The mother was 

a big rainshower, speaking to the girl. 
yelling, speaking to the girl. 

Meaning 

very angry, speaking to the girl. 
a puffy cloud, speaking to the girl. 
soft snow, speaking to the girl. 
blond, speaking to the girl. 
very tired, speaking to the girl. 

(PS1) Was the mother looking for her daughter? 
(PS2) Did the mother find the girl in her room? 
(Metaphor) Was the mother a thunderstorm, speaking to the 

(TMF) 
(TIC) 
(TIF) 
(FMC) 
(FMF) 
(FIC) 
(FIF) 

girl? 
Wa's the 
Was the 
Was the 
Was the 
Was the 
Was the 
Was the 

mother 
mother 
mother 
mother 
mother 
mother 
mother 

a big rainshower, speaking to the girl? 
yelling, speaking to the girl? 
very angry, speaking to the girl? 
a puffy cloud, speaking to the girl? 
soft snow, speaking to the girl? 
blond, speaking to the girl? 
very tired, speaking to the girl? 

Note. PSl = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 



Story 3 

Kathy found a good seat. 
The children began to dance. 

Kathy was a camera, watching the children in the show. 

Memory 

(PSI) Kathy found a good seat. 
(PS2) The children began to dance. 
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(Metaphor) Kathy was a camera, watching the children in the 
show. 

(TMF) Kathy's eyes took a picture, watching the children in 
the show. 

(TIC) Kathy was small and dark, watching the children in the 
show. 

(TIF) Kathy saw and remembered everything, watching the 
children in the show. 

(FMC) Kathy was a roll of film, watching the children in the 
show. 

(FMF) Kathy was a radio, watching the children in the show. 
(FIC) Kathy had freckles, watching the children in the show. 
(FIF) Kathy was very excited, watching the children in the 

show. 

Meaning 

(PSI) Did Kathy find a good seat? 
(PS2) Did the children begin to dance? 
(Metaphor) Was Kathy a camera, watching the children in the 

show? 
(TMF) Did Kathy's eyes take a picture, watching the children 

in the show? 
(TIC) Was Kathy small and dark, watching the children in the 

show? 
(TIF) Did Kathy see and remember everything, watching the 

children in the show? 
(FMC) Was Kathy a roll of film, watching the children in the 

show? 
(FMF) Was Kathy a radio, watching the children in the show? 
(FIC) Did Kathy have freckles, watching the children in the 

show? 
(FIF) Was Kathy very excited, watching the children in the 

show? 

Note. PSI = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 

---------- _._._-
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= False meaning close = Close associate; FMF = False meaning 
far = Far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 

-- --- - -----------
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Story 4 

The coach stopped the game. 
The coach called the team over to the sidelines. 

The coach was a volcano, talking to the team. 

Memory 

(PS1) The coach stopped the game. 
(PS2) The coach called the team over to the sidelines. 
(Metaphor) The coach was a volcano talking to the team. 
(TMF) The coach was a fiery mountain, talking to the team. 
(TIC) The coach was hot and sweaty, talking to the team. 
(TIF) The coach was mad, talking to the team. 
(FMC) The coach was soft ashes; talking to the team. 
(FMF) The coach was a forest, talking to the team. 
(FIC) The coach had long arms, talking to the team. 
(FIF) The coach was sad, talking to the team. 

Meaning 

(PS1) Did the coach stop the game? 
(PS2) Did the coach call the team over to the sidelines? 
(Metaphor) Was the coach a volcano, talking to the team? 
(TMF) Was the coach a fiery mountain, talking to the team? 
(TIC) Was the coach hot and sweaty, talking to the team? 
(TIF) Was the coach mad, talking to the team? 
(FMC) Was the coach soft ashes, talking to the team? 
(FMF) Was the coach a forest, talking to the team? 
(FIC) Did the coach have long arms, talking to the team? 
(FIF) Was the coach sad, talking to the team? 

Note. PSl = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = Far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 



Story 5 

John wrapped the birthday present. 
John drove to the party. 

John was a pingpong ball, chatting with the guests. 

Memory 

(PSI) John wrapped the birthday present. 
(PS2) John drove to the party. 
(Metaphor) John was a pingpong ball, chatting with the 

guests. 
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(TMF) John was a bouncing ball, chatting with the guests. 
(TIC) John moved around the room, chatting with the guests. 
(TIF) John visited lots of people, chatting with the guests. 
(FMC) John was a tennis racket, chatting with the guests. 
(FMF) John was a baseball cap, chatting with the guests. 
(FIC) John had a blue shirt on, chatting with the guests. 
(FIF) John was quiet and polite, chatting with the guests. 

Meaning 

(PSI) Did John wrap the birthday present? 
(PS2) Did John drive to the party? 
Metaphor) Was John a pingpong ball, chatting with the 

guests? 
(TMF) Was John a bouncing ball, chatting with the guests? 
(TIC) Did John move around the room, chatting with the 

guests? 
(TIF) Did John visit lots of people, chatting with the 

guests? 
(FMC) Was John a tennis racket, chatting with the guests? 
(FMF) Was John a baseball cap, chatting with the guests? 
(FIC) Did John have a blue shirt on, chatting with the 

guests? 
(FIC) Was John quiet and polite, chatting with the guests? 

Note. PSI = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = Far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 
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Story 6 

The babysitter came to the house. 
The babysitter cooked dinner for the kids. 

The babysitter was a cup of cocoa, staying with the kids. 

Memory 

(PS1) The babysitter came to the house. 
(PS2) The babysitter cooked dinner for the kids. 
(Metaphor) The babysitter was a cup of cocoa, staying with 

the kids. 
(TMF) The babysitter was hot chocolate, staying with the 

kids. 
(TIC) The babysitter had warm, dark skin, staying with the 

kids. 
(TIF) The babysitter was nice and friendly, staying with the 

kids. 
(FMC) The babysitter was a glass of juice, staying with the 

kids. 
(FMF) The babysitter was a sandwich, staying with the kids. 
(FIC) The babysitter was tall and strong, staying with the 

kids. 
(FIF) The babysitter was happy and laughing, staying with 

the kids. 

Meaning 

(PS1) Did the babysitter come to the house? 
(PS2) Did the babysitter cook dinner for the kids? 
(Metaphor) Was the babysitter a cup of cocoa, staying with 

the kids? 
(TMF) Was the babysitter hot chocolate, staying with the 

kids? 
(TIF) Did the babysitter have warm, dark skin, staying with 

the kids? 
(FMC) Was the babysitter nice and friendly, staying with the 

kids? 
(FMF) Was the babysitter a glass of juice, staying with the 

kids? 
(FMC) Was the babysitter a sandwich, staying with the kids? 
(FIC) Was the babysitter tall and strong, staying with the 

kids? 
(FIF) Was the babysitter happy and laughing, staying with 

the kids? 
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Note. PSI = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = Far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 



Story 7 

Tom and the other children sat in a circle. 
The teacher read them a story. 

Tom was a vacuum cleaner, listening to the story. 

Memory 

(PSI) Tom and the other children sat in a circle. 
(PS2) The teacher read them a story. 
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(Metaphor) Tom was a vacuum cleaner, listening to the story. 
(TMF) Tom was a machine that sucks things up, listening to 

the story. 
(TIC) Tom was noisy, listening to the story. 
(TIF) Tom paid close attention, listening to the story. 
(FMC) Tom was an iron, listening to the story. 
(FMF) Tom was a refrigerator, listening to the story. 
(FIC) Tom played with a friend, listening to the story. 
(FIF) Tom hugged the other children, listening to the story. 

Meaning 

(PSI) Did Tom and the other children sit in a circle? 
(PS2) Did the teacher read them a story? 
(Metaphor) Was Tom a vacuum cleaner, listening to the story? 
(TMF) Was Tom a machine that sucks things up, listening to 

the story? 
(TIC) Was Tom noisy, listening to the story? 
(TIF) Did Tom pay close attention, listening to the story? 
(FMC) Was Tom an iron, listening to the st.ory? 
(FMF) Was Tom a refrigerator, listening to the story? 
(FIC) Did Tom play with a friend, listening to the story? 
(FIF) Did Tom hug the other children, listening to the 

story? 

Note. PSI = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = Far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 
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Story 8 

Mr. Jones and the men were building a house. 
Mr. Jones gave directions to the workers. 

Mr. Jones was a bulldozer, meeting with the workers. 

Memory 

(PSI) Mr. Jones and the men were building a house. 
(PS2) Mr. Jones gave directions to the workers. 
(Metaphor) Mr. Jones was a bulldozer, meeting with the 

(TMF) 
(TIC) 
(TIF) 
(FMC) 
(FMF) 
(FIC) 
(FIF) 

workers. 
Mr. Jones was 
Mr. Jones had 
Mr. Jones was 
Mr. Jones was 
Mr. Jones was 
Mr. Jones was 
Mr. Jones was 

Meaning 

a dirtmover, meeting with the workers. 
big muscles, meeting with the workers. 
bossy, meeting with the workers. 
a dump truck, meeting with the workers. 
a bus, meeting with the workers. 
skinny, meeting with the workers. 
afraid, meeting with the workers. 

(PSI) Were Mr. Jones and 
(PS2) Did Mr. Jones give 
(Metaphor) Was Mr. Jones 

the men building a house? 
directions to the workers? 
a bulldozer, meeting with the 

workers? 
(TMF) Was Mr. Jones a dirtmover, meeting with the workers? 
(TIC) Did Mr. Jones have big muscles, meeting with the 

(TIF) 
(FMC) 
(FMF) 
(FIC) 
(FIF) 

workers? 
Was Mr. 
Was Mr. 
Was Mr. 
Was Mr. 
Was Mr. 

Jones 
Jones 
Jones 
Jones 
Jones 

bossy, meeting with the workers? 
a dump truck, meeting with the workers? 
a bus, meeting with the workers? 
skinny, meeting with the workers? 
afraid, meeting with the workers? 

Note. PSI = First presented sentence; PS2 = Second presented 
sentence; Metaphor = TMC = True meaning close; TMF = True 
meaning far = Literal synonym; TIC = True interpretative 
close = True perceptual interpretation; TIF = True 
interpretative far = True psychological interpretation; FMC 
= False meaning close = Close associate; FMF = False meaning 
far = Far associate; FIC = False interpretative close = 
False perceptual interpretation; FIF = False interpretative 
far = False psychological interpretation. 



APPENDIX R 

MEANS AND STANDARD DEVIATIONS 

MEMORY CONDITION EXPERIMENT 3 
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Mean Proportion of Affirmative Responses to Immediate and 

Delay True and False Close and Far Meaning and Interpretive 

Sentences 

X SD 

ITCM .90 .18 

ITFM .05 .11 

ITCI .02 .09 

ITFI .08 .19 

IFCM .04 .11 

IFFM .03 .11 

IFCI .02 .08 

IFFI .04 .12 

DTCM .83 .28 

DTFM .13 .19 

DTCI .08 .16 

DTFI .10 .22 

DFCM .04 .11 

DFFM .03 .13 

DFCI .03 .09 

DFFI .06 .19 

~. ITCM = Immediate true close meaning sentence; ITFM = 
Immediate true far meaning sentence; ITCI = Immediate true 
close interpretive sentence; ITFI = Immediate true far 
interpretive sentence; IFCM = Immediate false close meaning 
sentence; IFFM = Immediate false far meaning sentence; IFCI 
= Immediate false close interpretive sentence; IFFI = 
Immediate false far interpretive sentence; DTCM = Delay true 
close meaning sentence; DTFM = Delay true far meaning 
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sentence; DTCI = Delay true close interpretive sentence; 
DTFI = Delay true far interpretive sentence; DFCM = Delay 
false close meaning sentence; DFFM = Delay false far meaning 
sentence; DFCI = Delay false close interpretive sentence; 
DFFI = Delay false far interpretive sentence. 
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Mean Proportion of Affirmative Responses to True and False 

Sentences for Verbatim and Gist Groups 

X SD 

VT .27 .39 

VF .05 .15 

GT .28 .39 

GF .01 .06 

Note. VT = Verbatim true sentence; VF = Verbatim false 
sentence; GT = Gist true sentence; GF = Gist false 
sentence. 

------ .. --- ------_.-
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Mean Proportion of Affirmative Responses to True and False 

Literal and Perceptual Close and Far Meaning and 

Interpretive Sentences 

X SD 

LTCM .90 .22 

LTFM .04 .11 

LTCI .02 .09 

LTFI .09 .21 

LFCM .04 .11 

LFFM .05 .15 

LFCI .02 .09 

LFFI .05 .15 

PTCM .83 .25 

PTFM .13 .19 

PTCI .08 .19 

PTFI .09 .18 

PFCM .04 .12 

PFFM .01 .05 

PFCI .02 .10 

PFFI .05 .17 

Note. LTCM = Literal true close meaning sentence; LTFM = 
Literal true far meaning sentence; LTCI = Literal true close 
interpretive sentence; LTFI = Literal true far 
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interpretive sentence; LFCM = Literal false close meaning 
sentence; LFFM = Literal false far meaning sentence; LFCI = 
Literal false close interpretive sentence; LFFI = Literal 
false far interpretive sentence; PTCM = Perceptual true 
close meaning sentence; PTFM = Perceptual true far meaning 
sentence; PTCI = Perceptual true close interpretive 
sentence; PTFI = Perceptual true far interpretive sentence; 
PFCM = Perceptual false close meaning sentence; PFFM = 
Perceptual false far meaning sentence; PFCI = Perceptual 
false close interpretive sentence; PFFI = Perceptual false 
far interpretive sentence. 



APPENDIX S 

MEANS AND STANDARD DEVIATIONS 

MEANING CONDITION EXPERIMENT 3 
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Mean Proportion of Affirmative Responses to True and False 

Close and Far Meaning Sentences and Interpretive Sentences 

X SD 

TCM .93 .17 

TFM .61 .31 

TCI .40 .35 

TFI .82 .33 

FCM .10 .19 

FFM .06 .15 

FCI .08 .18 

FFI .23 .19 

Note. TCM = True close meaning sentence ; TFM = True far 
meaning sentence; TCI = True close interpretive sentence; 
TFI = True far interpretive sentence; FCM = False close 
meaning sentence; FFM = False far meaning sentence; FCI = 
False close interpretive sentence; FFI = False far 
interpretive sentence. 



Mean Proportion of Affirmative Responses to Immediate and 

Delay Close and Far Sentences 

X SD 

IC .38 .42 

IF .41 .40 

DC .38 .41 

DF .45 .39 

Note. IC = Immediate close sentence; IF = Immediate far 
sentence; DC = Delay close sentence; DF = Delay far 
sentence. 
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Mean Proportion of Affirmative Responses to Close and Far 

Sentences for Verbatim and Gist Groups 

X SD 

VC .38 .43 

VF .50 .41 

GC .38 .41 

GF .39 .39 

Note. VC = Verbatim close sentence; VF = Verbatim far 
sentence; GC = Gist close sentence; GF = Gist far sentence. 
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Mean Proportion of Affirmative Responses to True and False 

Sentences for Verbatim and Gist Groups 

X SD 

VT .78 .32 

VF .10 .15 

GT .65 .37 

GF .12 .21 

Note. VT = Verbatim true sentence; VF = Verbatim false 
sentence; GT = Gist true sentence; GF = Gist false 
sentence. 
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Mean Proportion of Affirmative Responses to Literal and 

Perceptual Close and Far Meaning Sentences and Interpretive 

Sentences 

X SD 

LCM .55 .44 

LFM .37 .37 

LCI .15 .26 

LFI .52 .39 

PCM .48 .47 

PFM .30 .37 

PCI .34 .35 

PFC .53 .42 

Note. LCM = Literal close meaning sentence ; LFM = Literal 
far meaning sentence; TCI = Literal close interpretive 
sentenr.e; LFI = Literal far interpretive sentence; PCM = 
Perceptual close meaning sentence ; PFM = Perceptual far 
meaning sentence; PC = Perceptual close interpretive 
sentence; PFC = Perceptual far interpretive sentence. 
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Mean ProQortion of Affirmative ResQonses to Literal and 

PerceQtual True and False Meaning Sentences and InterQretive 

Sentences 

X SD 

LTM .80 .28 

LTI .52 .43 

LFM .11 .18 

LFI .15 .18 

PTM .74 .31 

PTI .70 .34 

PFM .04 .16 

PFC .16 .22 

Note. LTM = Literal true meaning sentence ; LTI = Literal 
true interpretive sentence; LFM = Literal false meaning 
sentence; LFI = Literal false interpretive sentence; PTM = 
Perceptual true meaning sentence; PTI = Perceptual true 
interpretive sentence; PFM = Perceptual false meaning 
sentence; PFC = Perceptual false interpretive sentence. 
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Mean Proportion of Affirmative Responses to Literal and 

Perceptual True and False Close and Far Sentences 

X SD 

LTC .59 .44 

LTF .73 .31 

LFC .11 .18 

LFF .15 .18 

PTC .74 .29 

PTF .70 .36 

PFC .07 .19 

PFF .13 .21 

Note. LTC = Literal true close sentence; LTF = Literal true 
far sentence; LFC = Literal false close sentence; LFF = 
Literal false far sentence; PTe = Perceptual true close 
sentence; PTF = Perceptual true far sentence; PFC = 
Perceptual false close sentence; PFF = Perceptual false far 
sentence. 



APPENDIX T 

SIMILARITY RATING OF LITERAL SYNONYMS AND 

TRUE PSYCHOLOGICAL INTERPRETATIONS 

EXPERIMENT 3 
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Similarity of Literal Synonym and True Psychological 

Interpretation: Experiment 3 (On a Scale of 1--Most to 7--

Least Similar) 

Metaphor Lit. Synonym 

aspirin medicine 

thunderstorm big rainshower 

camera eyes took a 
picture 

volcano fiery mountain 

cup of cocoa hot chocolate 

vacuum machine that 
cleaner sucks things 

up 

bulldozer dirtmover 

pingpong ball bouncing ball 

Note. Lit. = Literal; Psych. 

Psych. Interpretation 

made him feel better 3.71 1.91 

angry 

saw and remembered 
everything 

mad 

nice and friendly 

paid close 
attention 

bossy 

visited lots of 
people 

Psychological 

4.86 1.30 

3.36 1.80 

3.29 1.62 

4.79 1.70 

3.93 1.67 

5.86 1.12 

3.36 1.59 
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