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ABSTRACT
4 -

The relationship of Imagery and Lexical Complexity as they 
apply to bilingual semantic and non-semantic memory storage was 
investigated. It was assumed that,the language-independent and 

language-dependent models of storage are overly restrictive and that 
verbal information may be organized by a variety of semantic and non- 
semantic means including word attributes and situational.demands. 
Bilingual subjects were shown a study list of Spanish and English nouns 
varying in Imagery, Lexical Complexity, and Language of Presentation 
(LOP). Subjects were given a recall test„followed by a recognition 
test with a confidence rating scale. It was hypothesized that memory . 
would be best for High Imagery Low Lexical Complexity words. Results 
showed that both semantic and LOP memory were facilitated by High 
Imagery, Low Lexical Complexity and Spanish presentation for both 
recall and recognition. Highest confidence ratings were also obtained 
for these levels of the independent variables. Rather than using 

bilingual memory studies to resolve the language-independent vs. 
language-dependent storage dichotomy, it is suggested that task 
demands and word attributes such as Imagery and Lexical Complexity 
be studied to describe the flexibility and complexity of language 
processing.

vii



INTRODUCTION

Research in the area of bilingualism has taken two main 
approaches: the study of bilingualism per se, and the study of
bilingualism as an approach to discovering principles of linguistic 
and cognitive functioning. By using bilingual subjects as their own 
controls, and by using stimulus materials in two languages, elegant 
research designs can be constructed for investigating memory storage 
and language processing. As Kolers (.1968, pp. 84-86) points out, 
bilingualism affords an opportunity to 11. . .. separate for study the 
mental processes used in acquiring or manzpulating ubnTormation itself.” 

The study of bilingualism can shed light upon the " . . .  interaction 
of symbol systems and the way they affect one's acquisition and use of 
information . . . "  (Kolers, 1968, p. 86).

A primary theoretical question concerns the cognitive separation 

of the bilingual's two languages: Does a bilingual keep his/her two

languages separate? If so, under what conditions will separation occur, 

and what are the mechanisms that allow it to occur? Or, alternatively,i
are the bilingual's two languages stored together so that information 
from each language is shared? It is known, of course, that bilinguals 
are able to "put aside" one language while speaking, reading, or listen
ing to another language, but it is also known that interference of, one 
language with another does occur under certain conditions. The issue 
is, then, can the storage of a bilingual's languages best be charac
terized as shared or separate?

1



2

Early work in the area of common (shared) vs. separate storage 

of two or more languages was done by Weinreich (1953) and by Ervin and 

Osgood (1954). Within an association learning framework, Ervin and 
Osgood elaborated on a distinction proposed by Weinreich, the distinc
tion between "compound" and "coordinate" language systems. Coordinate 
bilinguals are defined by Ervin and Osgood as those who learn their 
second language (L̂ ) in a different cultural or situational context 
from their first language (L^). is learned without any explicit
translation or mediation from L^. Compound bilinguals, on the other 
hand, are said to learn in the same cultural settings as L^. In 
this case mediation from is implied. Thus, two differing language 
acquisition situations arise as shown in Fig. 1.

referent - - ■> L1-- L2 referent - - > Li
referent - - >* 1I‘ Pf1 referent - - -̂ L2

COMPOUND COORDINATE

Fig. 1. Language Acquisition, Compound vs. Coordinate

In addition to this mediational difference in language acquisi
tion there is also proposed a difference in cognitive storage between 
compound and coordinate bilinguals. The coordinate bilingual develops 
a different set of internal representational processes, or meanings, for 

sets of linguistic signs in each language. Both the compound and the



coordinate bilingual use a separate set of signs for each language, but 

for the compound bilingual these signs refer to only one set of 

meanings (see Fig. 2).

meaningmeaning
/a ^Vlinguistic 
, / \ response L.

^linguistic 
response L.sign L.sign L.

meaningsign L, response L,
sign L, response L,

encodedecode encodedecode
COORDINATECOMPOUND

Fig. 2. Compound vs. Coordinate Language Systems —  After Ervin and 
Osgood (1954)-.

The validity of the compound-coordinate distinction has been 
much tested and debated (e.g., Jakobovits and Lambert, 1961; Segalowitz 
and Lambert, 1969; Lambert and Rawlings, 1969; Gekoski, 1970; Shaffer, 
1976), and some degree of confusion appears to continue. The model has 
been criticized for lacking precision in the definition of terms, for ■ 
lacking empirical support, and for lacking theoretical linguistic 
support (Diller, 1970). It remains undetermined whether or not 

empirical evidence for this distinction exists, and whether or not a 
separation of bilinguals into compound or coordinate categories can be 
equated with a life-long predisposition based on language acquisition 
history.



In effect, however, what Ervin and Osgood (1954) are proposing 

is a difference in language storage such that compound bilinguals 
possess a conceptual store to which both languages have equal access, 
while coordinate bilinguals have separate storage for each language with 
some, but by no means total, exchange of concepts between stores 
(Fig. 3). Macnamara (1967, p. 69) has described the compound-coordinate 
division as being essentially a difference between "linguistic 
independence and linguistic interference at the semantic level . . . ."

concept

l /  \

concept,
/  \L0

concept

■ 4

concept
t

L21a a b b . a b

COMPOUND COORDINATE

Fig. 3. Concept and Language Storage, Compound vs. Coordinate

Another theoretical issue centers on whether memory storage is 
language-dependent or language independent. The issue of primary 

concern is whether surface information is inextricably bound to 
semantic information in memory or whether surface information is stored 
with semantic information, but separate from it. Surface information is 
usually construed to mean non-semantic surface-representational con
comitants of meaning. Surface information can include a range of



features: syntax, orthographies, and contextual elements such as list 
membership or color of printing ink. Whether or not what shall be 
called language of presentation (LOP, i.e., the language in which a word 
or sentence is heard or read) can be considered surface information is 

at the heart of this debate. Is LOP an inextricable part of the meaning 
to be remembered, or is it merely additional surface information?

According to the first view, the language-dependent hypothesis,
it is thought that non-interacting, language-specific memories of words
are maintained (Macnamara and Kushnir, 1971; Tulving and Colotla, 1970).
In other words, LOP is important, if not essential, in determining how a
word is processed and stored. This position corresponds to the 
coordinate bilingualism^hypothesis.

The second view, the language-independent hypothesis, holds that 
although LOP can be stored with the meaning of a word, it is not an 
essential part of the semantic representation in memory. Many proponents 
of this view (e.g., Anderson and Bower, 1972; Underwood, 1969; Kolers, 
1963) propose "tagging" processes in which various non-r-semantic features 
such as frequency, modality, list membership, LOP, ,and other surface 

structure characteristics are appended to a relatively abstract, 
semantic representation. This means that items to be remembered are 
stored primarily according to meaning (as semantic concepts) and are 
tagged with respect to LOP. This position is comparable to the 
compound bilingual hypothesis.

To some extent then, the language independent/dependent 
dichotomy does parallel the compound-coordinate distinction. However, 
whereas Ervin and Osgood (1954) consider that both common (compound)
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and separate (coordinate) coding, storagef and retrieval for each 

language can and do occur, here they are treated as competing hypotheses 
to be verified through empirical investigation.

However, neither the compound/coordinate nor the language 

independent/dependent models take into account the possibility that 
memorial processes may be affected by situational or contextual demands, 

or by the nature of the words themselves. The question may not be 

whether a particular individual or group of individuals process in 
either a language-dependent or a language-independent manner, but, 
rather, to what extent and under what conditions the language behavior 
of a particular group at a particular time is characterized by one or 

the other type of processing.
The possibility of both types of processing being present at 

various times to varying degrees, depending on situational demands, 
seems an attractive one. Kintsch (1970), for example, has found that 
subjects can process on the basis of a variety of cues-^graphemic, 
phonetic, and imaginal. Although there is overlap between sets of cues, 

subjects appear to be able to choose cues on the basis of task demands.
When subjects are presented with a list of obvious semantic 

structure such as a categorized list, semantic cues are the ones that 
will be most relied upon. Kintsch presented three groups of German- 
English bilinguals with a four-condition recognition memory task.
Each group was required to identify either word concepts, language 
concepts, or both. It was found that according to the demands of the 
situation subjects could adjust their behavior and code in terms of 

either language-specific cues or general semantic cues. However, it was



also found that these two sets of cues do overlap and can interfere with 
one another.

With regard to the effect of word attributes, a feature often 
studied is imagery. Imagery refers to an internal perceptual repre

sentation of a concept (Pylyshyn, 1973). It has been found that high 
imagery words— words that evoke stronger images or evoke them more 
quickly— are easier to recall and recognize than low imagery words—  

words that evoke weak images, evoke them more slowly, or evoke no
image at all (e.g., Paivio, 1969). This image-evoking capability

varies with word concreteness such that concrete words, in general, 
possess high imagery values while abstract words possess low imagery 
values. According to the dual-code theory (Paivio, 1971) concrete words 
such as "cat,n "cup," "flower" are repeatedly associated with visual 
experiences while abstract words such as "justice," "theory," "belief" 
are associated with verbal experiences. Thus, whereas abstract words 
arouse solely a verbal coding system, concrete words can arouse an 
imaginal as well as a verbal code. This imaginal code is thought to
serve a mnemonic function and thus to be responsible for facilitating
the retrieval of concrete over abstract words.

According to the prepositional representation model of imagery 
proposed by Anderson and Bower (1973), Pylyshyn (1973), Simon (1972), 
and elaborated by Kieras (1978) as the "general model of verbally 

specified imagery," both semantic and perceptual representations can 
be thought of as propositions. It is argued that regardless of its 
original source, be it perceptual or semantic, all knowledge can be 
expressed as a logical proposition. Propositions, then, can be arranged



as a network of interconnected concepts. In other words, the "format" 

(Kieras, 1978) for both semantic and perceptual representations is the 
same. However, since content and form still may differ, the assumption 

of common format does not require equating semantic with perceptual 
information. Kieras (1978) explains that within this model, an image 
is formed when both semantic and perceptual information are retrieved 
via the concept network. The differences in imagery ratings for 
concrete and abstract words arise because of the differing amounts of 
memory search and information manipulation necessary to retrieve a 

perceptual description of the concept.
When an image is formed for an abstract word, the result is not 

an image of the abstract word per se. Rather, a search is conducted 
through the memory network until an image is formed that is meaning
fully related to the original concept, such as a blindfolded woman with 
scales for the concept of justice. As Kieras (1978) points out, 
justice is not the same thing as a blindfolded woman with scales. This 
is merely an image that can be used to satisfy the demands of an image 
formation task.

The question may be asked, how is information about LOP 
incorporated into this network? Information about LOP is probably 
accommodated in the same way as any other non-semantic feature, namely, 
by appending tags or relations within the network of nodes.

Regardless of the explanatory model used, there is a difference 
in the processing of high vs. low imagery words. Using interlingual 
word association tests with German-English, Spanish-English, and Thai- 
English subjects, Kolers (1968) has found that words referring to -



concrete objects were likely to produce more common responses across 
languages than words referring to abstract ideas, and that abstract 
words in turn yielded more common responses than did words referring 

to feelings and emotions. Apparently, whether a concept is repre
sented with other similar concepts in another language is in part 
dependent upon certain word attributes.. Different representational 
contexts may be engendered for different kinds of words.

The question of language storage as it relates to the word 
attribute of imagery has been investigated by Winograd, Cohen, and 
Barresi (1976). Assuming a dual-code framework they reasoned that to 
the extent that subjects rely on an imaginal code for retrieval, memory 
for non-semantic, linguistic information (e.g\, LOP) should be poorer 
for concrete than for abstract words. If, however, all words studied 

are represented primarily according to meaning, memory about LOP should 

be equally poor for both kinds of words. In effect, processing by 
means of an imaginal code would be relatively inefficient for the 
retrieval of surface linguistic information.

By using bilingual subjects, Winograd et al. (1976) were able 
to use the language in which words were presented (LOP) as an inde
pendent variable. They found, contrary to expectation, that in both 
recognition and recall tasks, subjects were better able to report the 

language in which concrete words occurred. Two possible explanations 
were offered by the authors to account for these results. The "cultural 
imagery hypothesis" suggests that an image may carry with it cultural 
or contextual features that serve to cue subjects as to the language 
in which a word is presented. Although there may be equivalent
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imageability across languages, images may be specific to the particular 
word. Thus, words which are semantic translation equivalents, e.g., 
"hat" and "sombrero," would not necessarily evoke identical images.

The second explanation offered by Winograd et al. (1976) is 

based on the notion that words are stored as a collection of features, 
among them LOP and image. Through some as-yet-not-understood process, 
an image, as a particularly effective retrieval device, leads - to the 

retrieval of other encoded features such as language in which the 
concept occurred. The authors suggest that since imagery facilitates 
memory for LOP, perhaps verbal and imaginal codes are not entirely 
independent.

However, it may not be the case that better memory for 
concrete/high imagery words is solely attributable to the assistance 
provided by imagery. Kintsch (1972) points out that there is a possible 

confounding that may affect imagery studies. The dimension of concrete
ness seems to be mingled with the dimension of lexical complexity. It 
has been argued that not all words are treated equally as they comprise 

a mental lexicon; some words must be decomposed into more basic or 
atomic terms. For example, the word "wisdom" may not be treated as a 
"regular" lexical entry, but as a form derived by transformation rules 
from the word "wise." Thus words can be categorized as either basic 

terms low in lexical complexity, or as words high in lexical complexity 

which are derived from these basic terms. Most abstract nouns, appear 
to be lexically complex and therefore differ from concrete nouns in this 
dimension as well as that of imagery. Kintsch (1972) has found that •
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lexical complexity does indeed affect learningv In a paired associate 
task both low imagery and high lexical complexity impeded performance.

The present study sought to investigate the relationship of 

these two dimensions, imagery and lexical complexityf as they apply to 

semantic and non-semantic storage. It was assumed that the language- 

independent and language-dependent models are overly restrictive and 
that although there undoubtedly are general rules governing storage and 
retrieval, verbal information may be organized by a variety of semantic 
and non-semantic means depending on the attributes of the particular 
words and the situational demands. It may be the case that what appears 
to be a particularly important word attribute, imagery, is responsible 

for improved memory of non-semantic features as Winograd et al, (1976) 
suggest. However, there is also the possibility that differences in 
performance observed with concrete and abstract words may be due, at 

least in part, to the detrimental effects of lexical complexity rather 

than the facilitative effects of imagery. Of course, as Kintsch (1972) 
points out, these effects need not be mutually exclusive, but may in 

fact interact with each other and with other word properties such as 
frequency, meaningfulness, and word length.

Arguments favoring the prediction of better memory for LOP 
associated with abstract words can be based on the Dual Code Hypothesis:

1. Storage of abstract words is primarily or exclusively in terms

of a verbal code. Thus, the code that is most readily available

is one that is directly tied to LOP.
2. If abstract words require only one code whereas concrete words

require two, abstract words may be easier to process and more
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energy and/or time could be devoted to coding non-semantic 
features such as LOP.

3. If Imagery interferes with or obviates the utility of a verbal 
code, non-semantic linguistic information such as LOP would be 
less readily available for High Imagery concrete words.

However, there is no empirical basis to believe that processing 
with one code is easier than two, or that the imaginal code interferes 

with the verbal code. •On the contrary, the imagery literature has 
provided abundant evidence that Imagery is generally facilitative in a 
wide variety of memory tasks. According to Kintsch1s (1972) work, 
this effect is enhanced because high Imagery words tend to be low in 
Lexical Complexity and thus are more easily processed. Thus one would 

predict memory for non-semantic linguistic information would likewise 
be facilitated by high word Imagery. This second prediction appears 
more parsimonious and has the benefit of greater empirical support 
(Winograd et al., 1976).

Based on the findings of Winograd et al. it was the prediction 

of this study that a greater number of concrete words would be 
remembered, and that the language in which they occurred would also be 
remembered with greater frequency. It was further hypothesized that 
both semantic and LOP memory would be best for high imagery low lexical 
complexity words and worst for low imagery high lexical complexity 
words.



METHOD

Subjects
Subjects were recruited from introductory psychology classes at 

The University of Arizona. They rated their ability to read, speak, 

and understand Spanish and English on a seven-point scale (Appendix A). 

Self-ratings of language skills were found by Macnamara (1967) to be 
one of the more reliable measures of degree of bilingualism and to 
correlate highly with language backgrounds .-Subjects reporting a poor 
knowledge of one of their two languages in two of the three scales were 

excluded from further participation. Examination of language-skill 
self-ratings of subjects included in the study revealed a wide range 
of abilities. On the basis of self-ratings subjects were divided into 
two groups with respect to degree of bilingualism: high bilinguals

and medium bilinguals.

Materials
A study list was composed of 39 words. This bilingual list, 

similar to the monolingual list used by Kintsch (1972), consisted of 
nouns varying in imagery and lexical complexity. Imagery values for 
English words were obtained from Paivio, Yuille, and Madigan (1968). 
Whenever possible, nouns whose lexical complexity had been classified 
by Kintsch were used. Nouns not taken from Kintsch were classified as 

to lexical complexity by the experimenter and two graduate students, 

independently. Nouns were classified as either simple or complex.
13
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There was total agreement between judges on this classification. All 

of the English nouns comprising this basic list of known imagery and 
lexical complexity were translated into Spanish by the experimenter. 

Accuracy of translation both from English to Spanish and from Spanish 
to English was checked by a group of Spanish-English bilinguals not 
used as subjects in the study. Words which were considered poor 

translations or words having multiple translations were discarded.
All of the Spanish nouns were prerated for imagery by the same group 
of bilinguals. The prerating form is shown in Appendix B. Any words 
not corresponding to their English translations within an average of 
two imagery rating points were discarded. The judgments of 
correspondence in degree of lexical complexity between English words 
and their Spanish translations were made by the experimenter and two 

graduate students.
The final set of study words was presented as four randomized 

lists of 39 words each. Words were randomly assigned to either Spanish 
or English presentation with the restriction that numbers of Spanish 
and English words were approximately equal for each subgroup of words. 
This language of presentation assignment remained the same for the four 

study lists. The final list with Imagery, Lexical Complexity, Cognate, 
and Word Length values is shown in Appendix C. The four orders in 
which it was presented are shown in Appendix D.

Procedure
Subjects were shown study words printed individually on 

4 x 6-inch cards in lower case letters at a two second rate. Subjects
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were seen in groups of from two to five persons at a time. The words 

were shown in one of four random orders with respect to imagery, lexical 
complexity, and language with the constraint that no more than two 
consecutive words appeared in the same language. The study list was 
presented only once. Subjects were told that the experiment dealt with 
memory for words and that they would see words printed in English and 
Spanish. Subject were instructed to try to remember the words they 

would see. Nothing was said about imagery, lexical complexity, or 
memory for language. Immediately following the presentation of the 
list, subjects were instructed to write down the words they had just 
seen. Subjects were given five minutes to recall as many words as 
possible. Following the recall 'test subjects were presented with the 
recognition test shown in Appendix E.

The recognition test consisted of a list of all study words 
shown to subjects, distractor words'not shown to subjects, and a five- 
point confidence rating scale. From the total pool of words for each 
independent variable, two words of each type were designated as 
distractor words (see Appendix F). A new random order was used, with 
distractor words interspersed with study words. All words appeared in 

pairs, each word appearing with its translation equivalent. Subjects 
were required to make two responses for each pair of words. First, they 
were asked to identify whether they recognized a word by either circling 
the member of the pair they remembered from the study list or circling 
"N" if they remembered neither of the words in the pair. Secondly, 
after each recognition response, subjects rated how confident they were
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about their recognition'response. Subjects were given as much time as 

necessary to complete the recongition test.

Analysis

Recall
The recall data were analyzed in two ways. A three-way ANOVA

was performed on the data for per cent recalled. In addition, Bousefield

(1953) cluster analysis techniques were applied to the raw data for
recall. Ratios of repetition (RR = — -) were calculated individuallyn—1
for each subject by word category then summed and averaged across
subjects. Since each word category contained two levels, RR was
calculated separately for each ̂ category. According to Frender and
Doubilet (1974), RR is the best measure of clustering currently
available. A comparison of observed and expected RRs was performed 

2using the % statistic.

Recognition
All analyses were performed on proportion of words remembered 

within word categories. Recognition performance was treated in three 
ways.

Correct Recognition— Language Criterion. The first measure
/

includes semantic and language recognition. Of the responses that are 
semantically correct, only those that accurately identify LOP are 

considered correct under the language criterion (language + semantic 

hit) . The comparable FA rates F̂AR2.an/sem^ were Proportion of 
distractor items in each language incorrectly identified as having been
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old items (FAR^— the proportion of distractors recognized, as Spanish, 
FAR^— the proportion of distractors recognized as English)„

Correct Recognition— -Semantic Criterion. The second measure
concerns the recognition of meanings or concepts regardless of the
language in which they appear. A response made to a concept by circling
either member in a pair of words is considered correct (a semantic hit)

even if the language in which the concept occurred (LOP) is not
correctly identified (see Appendix E). The corresponding false alarm
rate (FAR ) was the proportion of distractor items indicated in- sem
correctly as having been an old item from the study list.

Language Errors. The third measure is the proportion of 
semantically correct but linguistically incorrect responses made to 
the study list words. This variable can be computed by subtracting 
the proportion of responses scored correct by the language criterion 
from the proportion of responses scored correct by the semantic 
criterion.

Recognition Confidence Ratings
The results of the recognition test confidence ratings were 

converted from the 5-point scale originally used on the recognition 

test (Appendix E) to a 10-point scale incorporating correctness of 
response with degree of confidence.

Three separate scales were used. The first two were used for 
ratings associated with recognition responses made to study words



18
(Fig. 4) . The third scale was used for ratings associated with

* irecognition responses made to distractor words (Fig. 5).

The first of the study word scales is organized according to
the language criterion of correctness. This scale is divided into LOP
. • misses and LOP hits. If a study word was not selected or was selected

in the wrong language it was an LOP miss. Ratings associated with 
these responses could have values from 1— very sure to 5— very un
certain. If a study word was selected and was selected in the 
language in which it appeared on the study list, the response was an 
LOP hit. Ratings for these responses could range from 6— very un
certain to 10— very sure. The scale, then, ranged from high certainty 

an item was not on the list (1) to high certainty an item was on the 
list (10).

For the ratings according to the semantic criterion of correct
ness the scale is divided into semantic misses and semantic hits. A 
response is a semantic miss if a study word was not selected at all. 
Ratings for semantic misses range from 1— very sure to 5— very un
certain. A response is considered a semantic hit if the study word is 
selected in the correct or incorrect language. Ratings for semantic 
hits range from 6--very uncertain to 10— very sure.

The third rating scale used is the scale for distractor items.
A response to a distractor is a correct rejection if neither member of 
a pair of distractors was selected. Ratings for correct rejections 
range from 1— very sure to 5— very uncertain. If either member of a 
distractor word pair was incorrectly selected as a study word, a false
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alarm resulted. Ratings for false alarms could range from 6— very 

uncertain to 10— very sure.



RESULTS

ANOVAs were performed on medium and high bilingual groups 

separately and together. There were no significant main effects or 
interactions involving the bilingual factor. Therefore, all results 
reported below are for medium and high bilinguals combined.

Recall

Correct Recall
The recall data are summarized in Table 1. Due to the small 

number of recall language errors all ANOVAs and cluster analyses were 
run on words recalled completely correctly. The LOP, F (1,25) =
29.79, MSe = 200.30, LOP x Lexical Complexity, F(l,25) = 13.57, MS^ = 
255.97, and LOP x Imagery x Lexical Complexity, F(l,25) = 14.14,
MS^ = 360.69 effects were significant (see Fig. 6). The LOP x Imagery 
interaction was a minimally significant trend, F (1,25) •= 5.06, MS^ = 
421.05. Words presented in Spanish were recalled better. For Low 
Complexity words the LOP effect is greater. The LOP x Lexical 
Complexity interaction is strongest for Low Imagery words. Although 
no main effects for Imagery or LOP were found, the results for the 
above interactions show that in general High Imagery words and Low 
Complexity words were more easily recalled.

22
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Table 1. Mean Recall Response Proportions

Recall (LOP Correct)
aLOP
Ai 28.16***
A2 17.45

Lexical Complexity^
B1 22.14
B2 23.48

Imagery0
ci 24.71

20.90
LOP x Lexical Complexity

A1B1 23.40**
A2B1 20.86
A1B2 32.92

' a 2b 2 14.04

LOP x Imagery
A1C1 32.27*
A2C1 ■ 16.15
A1C2 23.06
A2C2 18.75

Lexical Complexity x Imagery
Bici 23.27
b 2c1 26.15
b1C2 21.00
B2C2 20.81

LOP x Lexical Complexity x Imagery
AiBici 32.69***
A2B1C1 13.85
A1B2C1 33.85
A2b 2c1 18.46
A1B1C2 14.12
A2B1C2 27.87
A1B2C2 32.00
A2B2C2 9.62

aA1 = Spanish; = English
= High; B2 = Low Lexical Complexity

°C1 = High; = Low Imagery
*p < .05; **p < .0025; ***p < .001.
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. Language Errors
A finding of particular interest was that extremely few language 

errors were made in recall. If a word was recalled, it was almost 
always recalled in the language in which it appeared on the study list. 

Mean per cent of language errors for recall was .04% while the mean for 

recognition was 10.44%. Six subjects were responsible for all recall 
language errors. All language errors were made for Cognates, equally 
distributed between two cells: Spanish presentation. Low Complexity,
Low Imagery words; and English presentation. Low Complexity, High 
Imagery words.

Cluster Analysis
The ratios of repetition for LOP, Lexical Complexity, and 

Imagery were .49, .51, and .48 respectively. The small differences 
between obtained RRs for each independent variable suggest that the
amount of clustering was the same for each category.

2The x comparisons of expected and obtained RRs showed no 

significant differences for any of the four independent variables, 
indicating that no significant amounts of clustering occurred.

Recognition
The mean response proportions for the recognition test are 

shown in Table 2 grouped by word type and LOP. Three dependent 
measures are shown: correct recognition— language criterion, correct 

recognition— semantic criterion, and language errors.
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Table 2. Mean Recognition Response Proportions

Correct Recognition Correct Recognition Language
Language Criterion Semantic Criterion Errors

L0Pa
A1 69.36 80.47 8.14
A2 65.36 75.53 12.74

Lexical Complexity^5
B1 66.77 77.44 10.34

' =2 67.96 78.56 10.54
Imagery *

74.64**** 82.07** 7.84**
% 60.09 73.93 13.05

LOP x Lexical Complexity
A1B1 73.54*** 84.27 9.73*
A2B1 60.00 74.62 10.96
A1B2 65.19 80.67 6.56
a 2B2 70.73 76.44 14.52

LOP x Imagery
Aici 72.11 87.60* 6.06
A2C1 77.17 76.53 9.62
a 1c2 66.62 73.35 10.23
a 2c2 53.56 74.5,2 15.86

Lexical Complexity x
Imagery •

B1C1 75.58 79.90 9.52**
B2C1 73.71 84.23 6.15
B1C2 57.96 74.98 11.17
B262 62.21 72.88 14.92

LOP x Lexical Complexity
x Imagery

A1B1C1 81.15*** 87.50 6.73
A2B1C1 70.00 72.31 12.31
At B0C-1 63.08 87.69 5.38
A2B2C1 84.84 . 80.77 6.92
A-i B-i Co 65.92 73.04 12.73
W s 50.00 76.92 9.62
A'B„C„ 67.31 73.65 7.73
A2B2C2 57.12 72.12 22.12

aA1 = Spanish; A2 = English
b = High; B2 = Low Lexical Complexity
CCj = High; = Low Imagery 

*p < .05; **p < .025; ***p < .01; ****p < .001.
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Correct Recognition

Language Criterion. Significant effects were obtained for 
Imagery, F (1,25) = 29. 44, MS^ = 374  ̂88, for the LOP x Imagery inter

action, F (1,25) = 15.26, MS^ = 279.56, for the LOP x Lexical Complexity 
interaction, F (1,25) = 13.25, MS^ = 357.14, and for the LOP x Imagery x 

Lexical Complexity interaction, F (1,25) = 7.98, MS^ = 290.26. In • 

general, recognition was better for High Imagery words. Although High 
Imagery Spanish words were better recognized, the Imagery effect was 
greater for words presented in English. The LOP x Lexical Complexity 
interaction is greater for words presented in Spanish. For this inter
action performance for High Complexity words is facilitated by 
presentation in Spanish. Performance is worst for High Complexity 
English words. The LOP x Lexical Complexity interaction is more 
pronounced for High Imagery words (see Fig. 7).

Semantic Criterion. The only significant result for semantic 
recognition was that of Imagery, F (1,25) = 7.45, MS^ = 461.96. Con
sistent with language criterion results, performance was better for 
High Imagery words. The LOP x Imagery interaction was marginally 
significant, F (1,25) = 5.25, MS^ = 370.51. This trend supports the 
results for the language criterion: High Imagery Spanish words were 
remembered best. Contrary to language criterion results. Imagery had 

very little effect on words presented in English.
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False Recognition

Recognition Language Errors, Again, Imagery was the only^ 

significant main effect, F (1,25) = 6.70, MS^ = 210.85. The Imagery x 
Lexical Complexity, F (1,25) = 6.84, MS^ = 96.23, and the LOP x Imagery 
x Lexical Complexity, F (1,25) = 14.49, MS^ = 104.05, interactions were 
significant. The LOP x Lexical Complexity interaction was minimally 
significant, F (1,25) = 5.33, MS^ = 110.40.

More errors in language recognition were made for Low Imagery 

words. This effect was more pronounced for Low Lexical Complexity.
The Imagery x Lexical Complexity interaction was greater for words 
presented in English. The greatest number of errors were made for 
English words of Low Imagery and Low Lexical Complexity, fewest errors 
for Spanish words of High Imagery and Low Lexical Complexity.

Distractor False Alarms. Means for distractor items are 
presented in Table 3. No significant differences were found for 
distractors incorrectly identified as having been presented in Spanish. 
A minimally significant effect for Imagery, F (1,25) = 5.08, MS^ = 
381.47, was found for distractors incorrectly identified as having 
been presented in English. More Low Imagery distractors (15.4%) are 
mistaken for actual English,study words than High Imagery distractors 

(6.7%).

Distractor Correct Rejections
No significant differences were found for correct rejection of 

distractors.
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Table 3. Mean Distractor Response Proportions

Correct
Rejection

Recognized 
as Spanish

Recognized 
as English

Total 
False Alarm

Lexical Complexity3- 
Bi 66.35 22.12 11.54 33.65
B2 67.94 21.44 10.56 32.06

Imagery^
C1 70.19 23.08 6.73* 29.81

64.10 20.48 15.36 35.90

Lexical Complexity 
x Imagery

Bici 67.31 25.00 7.69 32.69
73.08 21.15 5.77 26.92

B1C2 65.38 19.23 15.38 34.62
B2C2 62.81 21.73 15.35 37.19

aB^ = High Lexical Complexity, = Low Lexical Complexity 
bC1 = High Imagery, C^ = Low Imagery

*p < .05.
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Recognition Hit Rates vs. False Alarm 
Rates-— Language Criterion

A comparison of Hit rates and False Alarm rates for the 
language criterion of correctness is shown in Fig. 8. An indication 
of response bias is obtained from a comparison of Hit rates and False 
Alarm rates. If the conditions that yield high hits also yield high 
false alarm rates, a response bias of some kind may be responsible, 

e.g., subjects may tend to select Spanish, High Imagery words regard

less of whether they appeared on the study list or not. Conversely, 
high hit rates coupled with low false alarm rates indicate the best 
recognition performance. As can be seen in Fig. 8, HRs for the 
language criterion of correctness were generally high, while FARs were 
generally low. This indicates that overall, memory for LOP was good.
The mean difference between HRs and FARs for each level of each 
independent variable can be seen more clearly in Table 4. The 

differences between these difference scores are generally small for 
each independent variable except for the Imagery variable. 'For High 
Imagery the average difference between HRs and FARs was .61 while for 
Low Imagery it was .43. Thus, taking FARs into account, performance 
for High Imagery was markedly superior to that for Low Imagery. The 

cell with the best overall performance (HR/FAR difference of .78) was 

English presentation. High Imagery, Low Lexical Complexity.

Summary— Recognition Results
Inspection of Table 2 reveals that recognition performance was 

consistently better for High Imagery words. This main effect was
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Table 4. Mean Differences Between Hit Rates and False Alarm Rates

Spanish Presentation .49
English Presentation .55

High Lexical Complexity ,51
Low Lexical Complexity .52

High Imagery .61
Low Imagery .43
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significant for complete recognition, semantic recognition, and language 
errors.

Contrary to expectation there was no significant main effect 

for Lexical Complexity. However, Lexical Complexity did interact with 

Imagery: for High Complexity words, language recognition scores were 
better for High Imagery than for Low Imagery words. The same trend 

was evident for semantic recognition. As would be expected, language 
errors were generally higher for Low Imagery, High Complexity words 
compared to High Imagery, High Complexity words. However, the effects 
of Lexical Complexity and Imagery varied depending upon LOP.

Although no ci priori hypotheses regarding presentation in 

Spanish vs. English were formed, inclusion of this variable in the 
ANOVAs indicated that it was a strong factor in determining recognition 
scores. The scores for the three response measures shown in Table 1 
are generally better for words presented in Spanish.

The comparison of HRs to FARs showed that performance was best 
for High Imagery words compared to Low Imagery words. When FARs are 
taken into account, the facilitating effect of Spanish presentation 

and the inhibiting effect of High Lexical Complexity do not appear to be 

as great.

Recognition Confidence Ratings

Correct Recognition— Language Criterion
Results obtained from the confidence ratings are shown in 

Table 5 and Fig. 9 using the converted 10-point scale. Highest 
ratings were obtained for words in Spanish, F(l,25) - 17.93, MSe = 2.19,
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Table 5. Mean Recognitiqn Confidence Ratings

Correct Recognition 
Language Criterion

Correct Recognition 
Semantic Criterion Distractors

LOP3
A1 7.68*** .8,18**
A2 6.81 7.65

Lexical Complexity 
Bi 7.25 7.86 6.35
B2 c 7,24 7.97 . 6.57

Imagery
ci 7.72*** 8.21 6.78
C2 6.77 7.62 6.15

LOP x Lexical Complexity 
A1B1 7.56 8,08
A2B1 7.79 7.63
A1B2 6.94 8.27
A2B2 6. 68 7.68

LOP x Imagery
■̂ 1̂ 1 8.35* 8.73**

7.07 7.70
4 4 7.01 7.62
A2C2 6.53 7.62

Lexical Complexity 
x Imagery 

B1C1 7.47** 8.02 6.52
B2C1 7.97 8.40 7.02
B1C2 7.04 7.70 6.18
B2C2 6.50 7.54 6.12

LOP x Lexical Complexity 
x Imagery

A1B1C1 8.37*** 8.69*
A2B1C1 6.57 7.34
AyB-Cn 8.32 8.76
A2B2Cl 7.61 8.05
A1B1C2 6.75 7.48
A2BlC2 7,32 7.92
A1B2C2 7.26 7.77
A2B9C2 5.75 7.31

aA^ = Spanish, = English
= High, B2 = Low Lexical Complexity 

CC1 = High, C2 = Low Imagery

*p < .05, **p < .01, ***p < .001.
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and for High Imagery words, F (.1,25) = 34.93, MS^ = 1.34. Although 

Lexical Complexity interacts significantly with Imagery, F (1,25) =
9.04, MS^ = 1.52, and with LOP x Imagery, F(l,25) = 20,80, MS^ = 1.56, 
there was no significant main effect for Lexical Complexity, Subjects 

were most confident for High Imagery, Low Complexity words; and least 
confident for Low Imagery, Low Complexity words. The Imagery x Lexical 
Complexity interaction is greater for words presented in English,

Correct Recognition— Semantic Criterion
Highest ratings again were obtained for High Imagery, FC1,25) = 

9.75, MS^ = 1.88, and Spanish, F (1,25) = 9.45, MS^ = 1.50, words, The 
interaction of Imagery and LOP, only a trend for complete recognition 
ratings, is significant for semantic recognition ratings, F (1,25) = 
9.12, MS^ = 1.47. The LOP x Imagery x Lexical Complexity interaction 
was similar to that for ratings for complete recognition, but was only 

marginally significant, F (1,25) = 4.68, MS^ = 1.64,

Distractors
No significant differences were found for distractor confidence

ratings.

Ratings Associated with Hits and False 
Alarms— Language Criterion

The confidence ratings for Hits and False Alarms for language
criterion of correctness are shown in Fig, 10. In general differences
between ratings for HRs and FARs were small, indicating that subjects
were not only confident about their correct responses, but were also
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confident about responses that were FAs. In fact, the negative means in 
Table 6 indicate that subjects were slightly more confident for FAs.

Table 6. Mean Differences Between Ratings for Hit Rates and False 
Alarm Rates

Spanish Presentation — . 45
English Presentation o0H1

High Lexical Complexity -.55
Low Lexical Complexity -.90
High Imagery -.50
Low Imagery o0H1

Cognates
The stimulus materials consisted of word pairs., a word and its 

translation. Because of the common Latin roots of English and Spanish 
it was necessary to consider yet another variable, namely, whether a 
word and its translation are cognates of one another. Cognates are 
words that not only have the same meaning in two languages, but bear 

great surface similarity to one another as well. Within the theoretical 
framework of the language-dependent model the effects of cognates on 
memory for language of presentation would not be predicted to be as 
important as within a language-independent model. Presumably, under 

the language-independent model, common storage of concepts tagged for 
LOP would present greater possibility for confusion for cognates.
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Unfortunately, the potential effect of this variable was not recognized 
early enough to randomly distribute cognates across the other inde

pendent variables. Because of this, number of words per cell in the 

resulting 2 x 2 x 2 x 2 matrix range from one to five. To counteract 
the effects of uneven numbers of cognates in experimental conditions, 
a two-way ANOVA (Cognates x LOP) was run in addition to a four-way 
ANOVA (Cognates x LOP x Imagery x Lexical Complexity).

Recall

Correct Recall. Means for the four-way ANOVA for Cognate recall 
are shown*in Table 7. Recall performance is significantly affected by 
LOP, F (1,25) = 19.47, MS^ ="0.06, and Lexical Complexity, F(l,25) =
4.31, MS^ = 0.06. Consistent with Recall results reported above,
Spanish words and Low Lexical Complexity words are better recalled. The
Cognate x Imagery interaction is significant, F(l,25) = 8.39, MS^ = 0.11.

High Imagery facilitated performance for Cognates compared to Non
cognates. Performance was worst for Low Imagery Cognates, best for 
High Imagery Cognates. The LOP x.Lexical Complexity, F(l,25) = 10.80,

MS^ = 0.09, and LOP x Lexical Complexity x Imagery, F(l,25) = 8,09,
MS- = 0.10, interactions were significant. These findings are con
sistent with previously described recall results. In general performance 

was best for Noncognates.

Cluster Analysis. Cluster analysis revealed no effect for 
Cognates. The RR for the Cognate variable was .51.
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Table 7* Meaii Recall-: Response PropertionsCognates-r-.Four~̂ 7a.y MJOVA

Recall (LOP Correct)

LOP

%Lexical Complexity

y

29.5***
18.5

21.4*
26.6

Imagery
Cn 25.9

22.1
Cognates

%
LOP x Lexical Complexity

AiBi 
A2B1 
A1B2 
A2B2 

LOP x Imagery
Aici

A2C2 
LOP x Cognates

Lexical Complexity x Imagery

%
%

23.7
24.4

22.1**
20.8
36.9
16.3

32.7 . 
19.2
26.3
17.9

26.2
21.2
32.8
15.9

24.3
27.5
18.5 
25.7

Lexical Complexity x Cognates

S i
E2D2

Imagery x Cognates
ciDi
C2D1

20.0
27.3
22.8
25.9

30.3**
17.0
21.6
27.2
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Table 7.— Continued Mean Recall Response Proportions-^-Cognates-— Four-

Way ANOVA •

Recall (LOP Correct)
LOP x Lexical Complexity x Imagery

A B C -  30.8**
A B C  17.9
A1B2C1 34.6
^2®2'“1 20.5A B C  - 13.4
A2B1C2 23.7A1B2C2 39.2
A2B2C2 12.1

LOP x Lexical Complexity x Cognates
A1B1D1 18.9
A2B1D1 21.2A B D- 21.2
A2B2D1 33.5
Aĵ B ĵ C2 20.4
A2B1D2 25.3
a 1b 2d2 40.4
a2B2D2 11.5

LOP x Imagery x Cognates
A1C1D1 33.7
A2C1D1 26.9
A1C2D1 ' 15.4a2C2di 18.7
AlCiI-,2 11 • 5
A2<~'1B2 ■ . 3 1 . 7
a 1c2d2 33.9
A2C2D2

Lexical Complexity x Imagery x Cognates
B1C1D1 27.9
B2C1D1 22.4
B1C2D1 24.9
B2C2D1 21.9
B1C1D2 20.8
B2C1D2 ' 32.7
B1C2D2 12-1
B2C2D2 29 *4
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Table 7.— Continued Mean Recall Response Proportions— -Cognates— Four- 

Way ANQVA

Recall (LOP Correct)
LOP x Lexical Complexity x Imagery x Cognates

AiBiciDi 28.8
A2B1C1D1 26.9

. A.B_C. D. 38.51 2  1 1 26.9A2B2C1D1
A1B1C2D1 8.9
A2B1C2D1 15.4
A1B2C2D1 28.5
A2B2^2D1 15.4
A.B-C-D_ 32.71 1 X 2  _ _A-B-C.D- 8.92 1 1 2AnB„CTD„ 30.81 2  1 2 14.0A2B2C1D2
A1B1C2D2 17.8
A2B1C2D2 32.0
A1B2C2D2 50.0
A2B2C2D2 8.9

aA1 = Spanish, A^ = English, 
b = High, = Low Lexical Complexity. 
CC1 = High, B2 = Low Imagery.

= Cognates, = Noncognates 

*p < .05, **p < .01, ***p < .001.
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Recognition

Correct Recognition--Language Criterion. Mean response 
proportions for the two- and four-way Cognate ANOVAs are shown in 
Tables 8 and 9 respectively. For the two-way ANOVA both Cognates,

F (1,25) = 9.67, MS^ = 184.76, and the Cognate x LOP interaction,
F (1,25) = 9.15, MS^ = 278.60, were significant for complete recognition.
Performance was best for Moncognates. This effect was strongest for 

words presented in Spanish.
The results of the four-way ANOVA show significant main effects 

for LOP, F (1,25) = 6.87, MS^ = 0.21; Imagery, F(l,25) = 13.45, MS_ = 
0.13; and Cognates, F (1,25) = 18.25, MS^ = 0.07. The Cognate x LOP x
Lexical Complexity, F (1,25) = 9.46, MS^ = 0.10, interaction is
significants Performance is best for Low Complexity Noncognates 
presented in Spanish. The Imagery x LOP x Lexical Complexity inter
action is significant (see Fig. 11). This result is similar to the 

recognition results reported above with the exception of High Complexity 

English words. The Imagery x Lexical Complexity interaction for English 
presentation is more pronounced for the Cognate analysis (cf. Fig. 11),
F (1,25) = 22.02, MS^ = 0.08; and the Imagery x Lexical Complexity,
F (1,25) = 4.49, MS^ = 0.06; and Imagery x Cognate, F (1,25) = 4.46,
MS = 0.06, interactions were marginally significant. 

e

. Correct Recognition— Semantic Criterion. The two-way ANOVA 
revealed a Cognate x LOP, F (1,25) = 14.29, MS^ = 168.17, interaction 
similar to that for the language criterion. However, high performance 

for Spanish words was not as pronounced.



Table 8. Mean Recognition Response Proportions— Cognates— Two-Way ANOVA

Correct Recognition 
Language Criterion

Correct Recognition 
Semantic Criterion

LOP3
h 70.25* 79.29
4 63.81 77.83
. b Cognates
Di 62.88 77.92
,D2 71.17 79.19

LOP x Cognates
AiDi 61.15* 73.85**
A2D1 64.62 82.00
A1D2 79.35 84.73
A2D2 63.00 73.65

aA^ = Spanish, A^ = English.
= Cognates, = Noncognates.



Table 9„ Mean Recognition Response Proportions^f-Cognabes--Four^Way
ANOVA

Correct Recognition 
Language Criterion

Correct Recognition 
Semantic Criterion

Language
Errors

LOP3
A1 72.0** 81.1* 9,9
4 60.2 74.4 16.6

Lexical Complexity
B, 65.3 76.3 11.7
4 . 67.0 79.2 14.8

Imagery0
' C1 73.6*** 82.3** 11.3

C2 , 59.6 73.2 15.2
dCognates

Di 60.7*** 76.0 11.2
D2 71.6 79.4 15.2

LOP x Lexical Complexity
A1B1 70.2 80.2 9.9
A2B1 60.3 72.5 13.4
A1B2 73.8 82.0 9.9
A2B2 60.2 76.4 19.7

LOP x Imagery 
Aici 78.4 87.0 10.3
A2C1 66.9 77.5 12.2
A1C2 65.6 75.1 9.4
A2C2 53.6 71.3 20.9

LOP x Cognates 
A1D1 63.7 76.6 12.9
A2D1 57.7 75.5 17.8
A1B2 80.3 85.5 6.9
A2D2 62.8 73.4 15.4

Lexical Complexity X Imagery
Bici 69.2* 80.3 11.1
B2C1 76.1 84.2 14.4
B1C2 61.3 72.3 12.3
B2C2 57.9 74.1 18.1

Lexical Complexity x Cognates
BiDi 60.6 73.2 12.6
B2D1 60.8 78.8 18.0
B1D2 69.9 79.4 10.7
B2D2 73.2 79.5 11.5



47
Table 9.— Continued Mean Recognition Response Proportions— Cognates—

Four-Way ANOVA

Correct Recognition Correct Recognition Language
Language Criterion Semantic Criterion Errors

Imagery x Cognates
ciDi 70.7* 83.9* 13.2

' C2D1 50.7 . 68.2 17.5
C1D2 74.6 80.6 9.3 •
C2D2 68.5 78.2 12.9

LOP x Lexical Complexity
x Imagery

AiBici 80.8**** 87.5 6.7****
A2B1C1 57.7 . 73.1 15.4
A1B2^1 76.0 86, 5 13.9
A2B2C1
A1B1C2

76.2 81.9 9.0
59.7 72.8 12.8

A2B1C2 62.9 71.8 11.8

■

LOP x Lexical Complexity
x Cognates

AiBiDi 67.3*** 77.3* 9.92
a 2B1D1 53.8 69.2 15.4
A1B2B1 
2 2 1 

w 2 
2 1 2

60.1 76.0 15.9
61.5
73.1

81.7
83.0

20.2
9.9

66.7 75.7 11.5
^1^2^>2 87.5 88.0 3.8
A2B2D2 58.9 71.0 19.2

LOP x Imagery x Cognates
a g o 72.1 85.1 13.0
a2clDl 69.2 82.7 13.5

, a iC2D1 55.3 68.1 12.8
A2C2D1 An Cn

46.2
84.6

68.3
88.9

22.1
7.7

AgC^D^ 64.6 72.3 10.88
A1C2D2 76.0 82.1 6.06

61.0 74.4 19.8
Lexical Complexity x Imagery
x Cognates

B1C1D1 66.3 78.8 12.5
b2C1D1 75.0 88.9 13.9
B1C2D1 54.8 67.7 12.8

B1C1D2
46.6 68.7 22.1
72.1 81.7 9.6

B2ClB2 77.1 79.5 9.0
BlC2B2
b 9c 9d 9

67.7
69.2

77.0
79.5

22.1
14.1
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Table 9.-— Continued Mean Recognition Response Proportions--Cognates—

Four-Way ANOVA

Correct Recognition Correct Recognition Language
Language Criterion Semantic Criterion Errors

LOP x Lexical Complexity 
x Imagery x Cognates 

. AnBn C, D., 78.8 84.5 5.2
a 2b ic id i 53.8 73.1 19.2
A1B2C1D1 65.4 85.6 20.2
Â B-C-i D-. 84.6 92.3 7.7
A1B1C2D1 55.8 69.9 ' 14.1
A2B1C2D1 53.8 65.4 11.5
A1B2<'2B1 54.8 66.3 11.5
A2B2C2DX 38.5 71.2 32.7
A1B1C1D2 82.7 90.4 7. 7
A2B1C1D2 61.5 73.1 11.5
A1B2C1D2 86.5 87.5 7.7
a 2B2C1D2 67.7 71.6 10.2
A1B1C2D2 63.5 75.7 12.12
A2B1C2D2 72.0 78.3 11.4
a 1b 9c -,d 9 88.5 in0000 0. 0
A2B2C2D2 50.0 70.5 28.2

aA^ = Spanish, A^ = English.
= High, = Low Lexical Complexity. 

CC1 = High, C2 = Low Imagery.

(̂D1 = Cognates, = Noncognates.
*p < .05, **p < .025, ***p < .01, ****£<..001.



Mea
n 

Per
 

Cen
t 

Co
rr
ec
t

90-+.

80--

70--

60

50 --

English Presentation

o £

\
\
\
\

\

\
\
\
\
\

+
High
Imagery

■— High Complexity 
©— Low Complexity

Low
Imagery

90-j-

80--

70--

60

50--

H

Spanish Presentation

 1----
High
Imagery

Low
Imagery

Fig. 11. Mean Per Cent Correct Recognition— Language Criterion— Imagery x LOP x Lexical 
Complexity— Cognate Four-Way ANOVA

KD



The four-way ANOVA showed significant effects for LOP, F (1,25) 
4.77, MS^ = 0.10, and Imagery, F (1,25) = 7.70, MS = 0.11 similar to 
those for language criterion ANOVAs. The Cognate x Imagery, F (1,25) = 
5.00, MS^ = 0.09, and the Cognate x LOP x Lexical Complexity, F (1,25) = 
4.68, MS^ = 0.08, interactions were marginally significant.

Language Errors. The only significant effect obtained for 
language errors was the LOP x Imagery x Lexical Complexity interaction 
for the four-way ANOVA. This result is similar to the LOP x Imagery 
x Lexical Complexity Interaction for recognition language errors except 

that here the LOP x Lexical Complexity interaction is also strong for 
High Imagery words.

i

Confidence Ratings. Significant effects similar to those for 
complete and semantic recognition ratings were found for Cognate 

ratings for LOP, Imagery, and Lexical Complexity (see Tables 8 and 9). 
In general, subjects indicated that they were more confident about 
Spanish words. High Imagery words, and Low Lexical Complexity words. 
Subjects also indicated greater confidence for Noncognates. This 
effect was only significant as part of the Imagery x Cognate inter
action for complete recognition ratings, F (1,25) = 16.13, MS^ = 0.58, 
and semantic recognition ratings, F (1,25) = 6.62, MS^ = 0.59.

Summary— Cognate Results
For both the two<- and four-way Cognate ANOVAs performance was 

generally better for Noncognates, for words presented in Spanish, for 
High Imagery words, and for words of Low Lexical Complexity, This is
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true for semantic and complete recognition and for recognition 
confidence ratings.

These results are comparable to recognition results reported 
above. Although performance was better for Noncognates, and the Cognate 
variable did interact with the other independent variables, its effect 
did not greatly change the general recognition findings.



DISCUSSION

Is memory for LOP part of an indivisible whole of meaningful 
language input, or is LOP inferred from separate memory networks? This 
issue concerns not only the nature of memory, but also the natures of 

language and knowledge r and the unique properties of language as a 
vehicle for knowledge. This broad area includes knowledge of objects 
and their properties; knowledge of events; and even knowledge about 
language and the language in which an idea is presented. The essential 
question for this research is how are two languages stored in relation 
to each other and in relation to knowledge of meanings about the world? 
How is knowledge or meaning represented in relation to its linguistic 

vehicle?

Language-Independent vs. Language-Dependent 
Several theoretical models have been discussed in relation to 

this problem. First, there are opposing theories about how meaning is 
stored in relation to nonsemantic, surface representational features. 
According to the language-dependent model, concepts are stored along 

with surface information as part of an indivisible unit. Thus memory 
for LOP in a bilingual task would be predicted to be very good. If 
concepts are thought of as stored commonly in memory in a relatively 
abstract form only loosely related to surface information, as the 

language-independent hypothesis suggests, it would be expected that 

memory for LOP would be comparatively poor.
52
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•The small percentage of language errors obtained (10.4% for 

recognition, .04% for recall) lends support to the idea that, at least 
under these experimental conditions, words were processed to a great 
extent in terms of the language in which they were presented. Whether

ft
or not this result supports the language-dependent hypothesis depends 
in part on the nature of LOP. If LOP is comparable to other surface 
features, such as print, modality of presentation, etc., then the very 

good LOP memory result of this experiment supports the language- 
dependent hypothesis. However, it is not clear whether LOP can be 

treated equally with other surface features. LOP may be more important 
than other nonsemantic features because, unlike other surface charac
teristics, it signals certain cognitive and behavioral processes 
involved in encoding and decoding one language over another.

Dual-Code Hypothesis and Imagery Effects 
According to Paivio1s (1971) dual-code explanation, words are 

processed in one of two ways depending on their imagery value. High 
imagery words are processed in terms of an imaginal code as well as a 
verbal code. Low imagery words are processed solely in terms of a 

verbal code. Since it is assumed that the imaginal code plays an 
important role with high imagery words, whether a word is processed 

in a language- independent or a language-dependent way would depend on 
its imagery value. That is, word characteristics play a role in 
processing. Within this model it is expected that to the extent that 
processing is imaginal, memory for LOP will vary, that is, memory' for. 
LOP should be poorer for high imagery words.



The finding of improved memory for LOP for high imagery 

words contradicts the specific predictions of the dual code model, but 
confirms the predictions of the present study and the results of 

Winograd et al. (1976). Word features do make a difference, but not 

in the direction predicted by the dual-code theory. Imagery enhances 
semantic memory, but it enhances memory for LOP as well. This would 
not be expected if High Imagery words are processed solely in terms of 
a nonverbal imaginal code, or if the verbal and imaginal codes compete 
in some way.

It was found that Imagery significantly facilitated complete 
and semantic recognition. Imagery interacted significantly with 

Lexical Complexity and LOP for complete recognition and language 
errors. The Imagery effect was most pronounced for low complexity 
words and for words presented in English. This indicates that there 

are several word properties that influence semantic and language 
processing in an interrelated way. Not only was performance 

facilitated by high imagery words, but subjects were significantly 
more sure about their performance for high imagery words. This result 

can only be regarded as tentative, however, since subjects tended to 

be confident about incorrect as well as correct responses.
Although there was no significant main effect for Imagery in 

recall, it did interact with Lexical Complexity and LOP in the 
predicted direction. Imagery apparently was not as important in the 
recall situation as other variables such as LOP.

In summary, as predicted. Imagery was a potent word feature, 

modifying the extent to which processing in terms of LOP occurs. Thus,
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the results indicate that there is a possibility for flexibility in the 
way different kinds of words are treated in memory>

Propositional Models and Imagery
There are many possible explanations for how Imagery facilitates 

memory of LOP. The cultural imagery hypothesis of Winograd eh al.
(1976) is one such explanation. According to this idea, images may 
convey bits,of culturally specific information that aid in signalling 

LOP.
The perceptual basis of Imagery may contribute. The redundancy 

of sensorial information may serve a mnemonic function. Increased 

perceptual elaboration of high imagery words would provide a variety 

of channels through which to store and retrieve, and more channels to 
rely on should channels be lost; including more channels for retrieving 
LOP information.

Rather than dealing with a coding model (such as the dual-code 
hypothesis) a more useful way to look at imagery effects may be in 
terms of propositional networks.

Imagery can be incorporated into cognitive networks in a 
variety of ways. Models have been classified as semantic-based 
theories (those relying on aspects of meaning associated with imagery), 
and stored-image models (those relying on aspects of the image). The 
reader is directed to Kieras (1978) for a comprehensive review and 
discussion of these models. According to Kieras, the models most 
likely to succeed are those based on the organization, redundancy, or 
strategic properties of information associated with imagery, whether



contributed by the image or by semantics. In Kieras1 view, based on 
the current empirical evidence, no satisfactory choice can be made 
between semantic-based and stored-image models.

Other Word Attributes

Lexical Complexity
There probably are several word characteristics that tend to be 

confounded with imagery. The aim of this research was not to "explain 
away" Imagery as merely a conglomeration of other word attributes, but 
rather to demonstrate that the processing of concepts and LOP in memory 

can be, influenced by word properties. It was found that the effect of 
Lexical Complexity in this respect was not as potent as that of 
Imagery; there were Lexical Complexity main effects only for recall and 
for recognition ratings in the four-way cognate ANOVA. Subjects re
called more low complexity words and were more confident about their 
recognition. However, the comparison of hits and false alarms shows 
little difference between High and Low Lexical Complexity. In spite of 
this, the numerous interactions for Lexical Complexity tend to confirm 
Kintsch's (1972) position. Imagery and Lexical Complexity do interact. 

This indicates that Imagery is a potent variable having an effect 
separate from that of Lexical Complexity. In this study recognition 
results showed the differential effect of Imagery to be more pronounced 

for words of Low Lexical Complexity; Memory for LOP was best for words 
Of High Imagery and Low Lexical Complexity, worst for words of Low 
Imagery and High Lexical Complexity.
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Language of Presentation

A factor having an unexpected effect as an independent variable 
was LOP. In general, the recognition data suggest a strong facilitative 
semantic and LOP memory effect for words.presented in Spanish. There 

was a significant main effect for LOP for the language of presentation 
and semantic criteria, for recall, and for all ratings analyses for 

the cognate four-way ANOVA. There was also a significant main effect 
for the three-way recall ANOVA and for the three-way ratings ANOVAs. In 
addition there were numerous two- and three-way interactions involving 

LOP as an independent variable.
Why there should be such a strong and pervasive effect for LOP 

is not clear. It could be that the bilingual experimental setting 
sensitized subjects to Spanish words. The normal English-speaking 

context may have produced a novelty effect, emphasizing Spanish 
presentation in the experiment. Another possible explanation involves 

the orthographic differences characterizing Spanish vs. English. A 
sensitivity to unique Spanish features (n, accented vowels, etc.) may 
have been produced through a novelty effect or because many subjects 
were students of Spanish. Attending to orthographic features may have 
been an actively used strategy.

In addition, orthographies may have interacted with Lexical 
Complexity. The structure of lexically complex words (derived from 
simple words by the addition of suffixes) provides extra morphological, 
language-specific information that could serve to signal LOP. This 
interaction could partially explain the lack of significant effects 
for Lexical Complexity alone.
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Explanation of LOP results must take false alarm rates into 
account. Based on the simple comparison of hit rates and false alarm 
rates done here it is possible that some bias to respond to Spanish 

words was operating. This possibility could be more clearly resolved 

through the use of signal detection analysis.
A final explanation of LOP effects is derived from the results 

of the imagery pre-ratings by native Spanish speakers. In general, 
higher imagery ratings were given for Spanish words. [This result was 
also found by Enriquez (1978)]. It would seem logical that imagery 

value derives from properties of the referent rather than from 
properties' of the word itself. Concrete words tend to be high in 
imagery because they refer to highly perceptual objects. Similarly, 
abstract words tend to be low in imagery because of their lack of 
correspondence to real world objects and their concomitant psycho

physical properties. However, it need not be assumed that the magnitude 

of image-evoking capacity is constant from one language to another. It 
may be that some languages, because of either certain linguistic or 
cultural characteristics, lend themselves more easily to imaginal 
representation. In other words, there may be differences across 
cultures or speech communities in imaginal habits or skills. Based on 
imagery pre-ratings and subjective reports this may be the case for the 

Spanish and English languages. This enhanced imaging capability may 
in part be responsible for the better performance for Spanish presented 

words. This hypothesis is supported further by the data from dis- 
tractors. More low imagery distractors were incorrectly identified as 
having been presented in English while more high imagery distractors
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were incorrectly identified as having been presented in Spanish, 

suggesting an association between Spanish presentation and high imagery 
words. It may be that these effects would be reversed if subjects were 

used whose principal language was Spanish. Further research in cross
language imagery scaling, however, would be useful.

This cross-language difference in imaging capability may indi
cate that meaning and images— as internal sensory representations of 
meaning— are bound to one another in memory. These meaning-image units 
may vary between languages. This would seem to lend support to some 
version of a language-dependent theory of semantic storage.

Cognates
It is expected that the greater the surface similarity between 

words in two languages, the greater the difficulty in remembering LOP. 
This would be predicted unless the assumption of strict language- 

dependent memories is held. If words are stored as non-interacting 
language units there would be no problem in remembering LOP even if 
the words were close cognates.

It was found that the Cognate variable did make a difference 
for LOP memory. In general performance was better for noncognates. 
However, there was a trend for Cognates to interact with Imagery in 

such a way that performance was better for Cognates when they were High 
Imagery words. The Cognate x Imagery interaction was one of the most 
consistently significant ones for recognition, recall, and confidence 
ratings. Imagery appears to have a strong influence not only on the 
effect of Lexical Complexity, but on the effect of Cognates as well.
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An interesting result for Cognates in relation to memory for 

LOP on the recall test was that all language errors were made for 

cognateso This is a further indication of its interfering effect.

Caution must be used in interpreting these results, however, 
because of the unevenness of Cognate word categories described above.

Situational Demands
In any experiment it is necessary to view the experimental 

results in relation to the task demands.
A particularly interesting result of this experiment was the 

extent to which LOP was remembered. Recognition memory for LOP was 
quite good and recall memory for LOP was practically flawless, all 
language errors being made by only six subjects. This does seem to 
indicate a strong mechanism for LOP memory, favoring language-dependent 
storage. Alternatively, or in addition, the method of stimulus 
presentation may have facilitated memory for LOP. The use of single 
words presented individually probably aided LOP memory by inadvertently 
cueing subjects into the saliency of LOP, thus transforming it from a 
characteristic learned incidentally to one that is actively attended 
to. The ease of single word processing may also have contributed to 
the good results for LOP memory.

The performance difference between recall and recognition may . 
suggest a difference between recognition and recall memory, indicating 
that the constellation of features associated with a concept may be 
more tightly bound in a recall situation. However, a factor con
tributing to this difference may have been the structure of the
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recognition test itself. The presentation of concepts as translation- 
equivalent pairs may have interfered with memory for LOP,

Any conclusions about the support given to theoretical models 
by the results of this experiment must be considered in light of the 
existing situational variables.

Conclusions
The results of this research may be summarized by the statement 

that recognition and recall were generally superior for high imagery 
words, low complexity words, and words presented in Spanish, This was 
true for both semantic and LOP recognition and recall. These effects, 
then, appear to be robust and to extend across type of test (recogni
tion and recall) and stringency of demands.

Another major finding was that very few language errors were 
made in recognition and exceptionally few were made in recall per
formance. This supports the findings of Kolers (.1968) that LOP is 
quite well remembered in word memory tasks of this kind.

The effects for Imagery were quite strong, modulating those of 
Lexical Complexity. This facilitating effect of Imagery is congruent 
with the findings of monolingual memory research and supportive of 

the bilingual research of Winograd et al. (1976). LOP storage is 
markedly affected by word attributes such as Imagery.

The. prevailing tendency in the literature has been to 
dichotomize; to establish opposing models of memorial storage of 
language. All meaning is stored either as an indivisible unit with 
language or completely separate from it. Words are stored either in
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terms of a verbal code or an imaginal code. Admittedly, these are 
heuristic models. However, the approach of this research has been to 
overcome the restrictiveness of these models by investigating the 
effects of word attributes on memory functions. This,approach is an 
attractive one because it appears to lend itself well to the 
flexibility and complexity of human memory and language processing.

Language is a symbol system and is one of the most unique 
and most important characteristics of man. In view of this it would 
seem reasonable, that the human language processing system should be 
extremely flexible in its ability to deal with a variety of input in a
variety of ways depending on task demands, the nature of the input,
and numerous other factors. Rather than a dichotomous approach, the \
position of this research is that there is greater utility in a
prepositional model that deals with interrelated word attributes, 
situational demands, and their effect on memory. The outcome of this 
research has demonstrated that Imagery and Lexical Complexity are 

important determiners of semantic memory and memory for language of 

presentation.



APPENDIX A

LANGUAGE SKILL SELF-RATING FORM

Bilinguals are sometimes more fluent in one language than 
another. The purpose of these scales is to obtain a self-rating of 
your degree of bilingualism, that is, a rating of how well you feel 
you' speak, read, and understand each of your two languages. These 
ratings should reflect your own feelings and should not be influenced 
by grades that you may have received in language classes.

Ratings will be made on a seven-point scale, where one is the 
low fluency end of the scale and seven is the high fluency end of the 
scale. Make your ratings by putting a circle around the number from 1 
to 7 that best indicates your judgment about the ease or difficulty 
with which you read, speak, or understand the language.

If you feel that in everyday situations your language skills 
are very good you should circle 7, if you feel that they are very poor 
you should circle 1, if you feel that your language skills are inter
mediate between these two extremes, of course, you should circle a 
number somewhere between 1 and 7. Feel free to use the entire range of 
numbers from 1 to 7; at the same time, don't be concerned about how 
often you use a particular number as long as it is your true judgment.

If you have any questions ask them now. If not, proceed to 
the ratings.

How well do you feel you speak Spanish?

very
poorly
1 2  3 4 5

very
well
6 7

How well do you feel you speak English? 1 2 3 4 5 6 7
How well do you read Spanish? 1 2 3 4 5 6 7
How well do you read English? 1 2 3 4 5 6. 1
How well do you feel you understand Spanish? 1 2 3 4 5 6 7
How well do you feel you understand English? 1 2 3 4 5 6 7

At what age did you learn Spanish? English?

Where did you learn Spanish? Home  School  Other_
Where did you learn English? Home  School Other_

Currently, in everyday situations, which language do you speak? 
Spanish  English  Both
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APPENDIX B

IMAGERY PRERATING FORM

N.ouns differ in their capacity to arouse mental images of things 
or events. Some words arouse a sensory experience, such as a mental • 
picture or sound., very quickly and easily, whereas others may do so only 
with difficulty (that is, after a long delay) or not at all. The 
purpose of this investigation is to rate a list of words as to the ease 
or difficulty with which they arouse mental images. Any word which, in 
your estimation, arouses a mental image (that is, a mental picture, or 
sound, or other sensory experience) very quickly and easily should be 
given a high imagery rating; any word that arouses a mental image with 
difficulty or not at all should be given a low imagery rating.

Think of the words "apple" or "fact." Apple would probably 
arouse an image relatively easily and would be rated as high imagery; 
fact would probably do so with difficulty and would be rated as low 
imagery. Since words tend to make you think of other words, for. 
example, "knife"-— "fork," it is important that you note only the ease 
of getting a mental image of an object or an event for the word given.

Your ratings will be made on a seven-point scale, where one is 
the low imagery end of the scale and seven is the high imagery end of 
the scale. Make your rating by putting a circle around the number from 
1 to 7 that best indicates your judgment of the ease or difficulty with 
which the' word arouses imagery. The words that arouse mental images 
most readily for you should be given a rating of 7; words that arouse 
images with the greatest difficulty or not at all should be rated 1; 
words that are intermediate in ease or difficulty of imagery, of course, 
should be rated approximately between the two extremes. Feel free to 
use the entire range of numbers, from 1 to 7; at the same time, don't 
be concerned about how often you use a particular number as long as it 
is your true judgment. Work fairly quickly but do not be careless in 
your ratings.

If necessary, refer back to these instructions when rating the 
words on the following pages.

If you do not know the meaning of a particular word, leave the . 
rating for that word blank.

All of the words will be in Spanish.
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low high
imagery imagery

banquero 1 2 3 4 5 6 7
pianista 1 2 3 4 5 6 7
cantidad 1 2 3 4 5 6 7

bienestar 1 2 3 4 5 6 7

desarrollo 1 2 3 * 4 5 6 7

elefante 1 2 3 4 5 6 7

camarada 1 2 3 4 5 6 7

copa 1 2 3 4 5 6 7

hablante 1 2 3 4 5 6 7

abilidad 1 2 3 4 5 6 7
flecha 1 2 3 4 5 6 7

irrealidad 1 2 3 4 5 6 7

sonador 1 2 3 4 5 6 7

cantante 1 2 3 4 5 6 7

acuerdo 1 2 3 . 4 5 6 7

genero 1 2 3 4 5 6 7

pensmiento 1 2 3 4 5 6 7

criterio 1 . 2 3 4. 5 6 7

concepto 1 2 3 4 5 6 7

cos a 1 2 3 4 5 6 7

prado 1 2 3 4 5 6 7

jugador 1 2 3 4 5 6 7

conocimiento 1 2 3 4 5 6 7

equidad 1 2 3 4 5 6 7



low high •
imagery imagery

culebra 1 2 3 4 5 6 7

prisionero 1 2 3 4 5 6 7

piel ■1 2 3 4 5 6 7

creencia 1 2 3 4 5 6 7

asiento 1 2 3 4 5 6 7

fe 1 2 . 3 4 5 6 7

teoria 1 2 3 4 5 6 7

mendigo 1 2 3 4 5 6 7

verdad 1 2 3 4 5 6 7

muchacha 1 2 3 4 5 6 7

tendencia 1 2 3 4 5 6 7

azufre 1 2 3 4 5 6 7

oceano 1 2 3 4 5 6 7

alma 1 2 3 4 5 6 7

magnitud 1 2 3 4 5 6 7



APPENDIX C

STIMULUS MATERIALS 

Stimulus , Translation Cognates ■ Word Length
High Imagery Simple:
arrow flecha 5

. copa goblet - 4
comrade camarada * 7
sulfur azufre 6
prado meadow 5
culebra snake 7
oceano ocean _ * 6
elephant elefante * 8
skin piel 4
muchacha girl 8

mean 6

High Imagery Complex:
seat asiento 4
singer cantante 6
speaker hablante 7
pianista ' pianist * 8
banquero banker * 8
beggar mendigo 6
jugador player 7
spnador dreamer 7
prisoner prisionero * 8

mean 7

Low Imagery Simple:
teoria theory * 6
cosa ‘ thing 4
amount cantidad - 6
■genero gender * 6
truth verdad 5
fe faith 2
magnitude magnitud * 9
soul alma 4
criterion criterio * 9
concepto concept * 8

mean 6



Stimulus
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Translation Cognates Word Length

Low Imagery Complex;
acuerdo agreement 7
irrealidad unreality * 10
ability abilidad * 7
belief - creencia 6
desarrollo development 10
welfare bienestar 7
equidad equity * 7
pensamiento . . thought. 11
knowledge conocimiento 9
tendencia tendency * 9

mean 8



APPENDIX D

STUDY LIST WORD ORDERS

Study List 1
seat .
teoria
singer
arrow
acuerdo
copa
irrealidad
cosa
comrade
amount
genero
ability
belief
desarrollo
speaker
truth
fe
sulfur
prado
magnitud
welfare
soul
criterion
pianista
banquero
beggar
equidad
jugador
con cep to
pensamiento
culebra
knowledge
tendencia
oceano
elephant
skin
muchacha
sonador
prisoner

Study List 2
prado
jugador
knowledge
equidad
culebra
prisoner
skin
belief
seat
fe
teoria
beggar
truth
muchacha
tendencia
sulfur
oceano
soul
magnitud
banquero
pianista
amount
welfare *
desarrollo
elephant
comrade
copa
speaker
ability
arrow
irrealidad
sonador
singer
acuerdo
genero
pensamiento
criterion
coneepto
cosa

Study List 3
belief
pianista
skin
acuerdo
tendencia
comrade .
fe
elephant
pensamiento
teoria
sulfur
soul
oceano
arrow
irrealidad
beggar
culebra
desarrollo
welfare
muchacha
ability
equidad
criterion
banquero
amount
knowledge
jugador
speaker
prado
seat
copa
truth
genero
prisoner
magnitud
singer
coneepto
sonador
cosa

Study List 4
ability
sonador
tendencia
welfare
beggar
genero
singer
arrow
pianista
magnitud
amount
con cep to
jugador
truth
pensamiento
copa
banquero
sulfur
seat
culebra
prisoner
skin
muchacha
speaker
equidad
oceano
desarrollo
fe
elephant
soul
cosa
knowledge
acuerdo
belief
prado
teoria
comrade
irrealidad
criterion
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APPENDIX E

RECOGNITION TEST

This is a test of your ability to recognize the - words you have 
studied. This test contains words from the study list as well as some 
new words.

Look at each pair of words. If one of the words is an old word, 
that is, if it appeared on the study list, put a circle around it. If 
neither of the words is an old word from the study.list circle N for 
neither.

After you have circled one of the words cxr N for a pair of 
words, please rate how confident you are that you have made the correct 
response. If you are very sure that you have made the correct response 
circle 1, if you are very uncertain circle 5. Feel free to use the 
full range of numbers; use each number as often as you like, as long 
as it is your true judgment.

very
sure

very
uncertain

girl
muchacha

N 1 2 3 4 5

banker
banquero

N 1 2 3 4 5

interval
intervalo

N 1 2 3 4 5

assistant
asistente

N 1 2 3 4 5

knowledge
conocimiento

N 1 2 3 4 5

.dreamer 
spnador

N 1 2 3 4 5

handkerchief
panuelo

N 1 2 3 4 5

singer
cantante

N 1 2 3 4 5
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very very
sure uncertain

prisoner N 1 2 3 4 5
prisionero

explanation N 1 2 3 4 5
explicacion
nut N 1 2 3 4 5
nuez

occasion N 1 2 3 4 5
ocasion

comrade N 1 2 3 4 5
comarada
ocean N .1 2 3 4 5
oceano
goblet N 1 2 3 4 5
copa
gender N 1 2 3 4 5
genero

snake N 1 2 3 4 5
culebra
theory N 1 2 3 4 5
teoria

discovery N 1 2 3 4 5
descubrimiento
ability N 1 2 3 4 5
abilidad

development N 1 2 3 4 5
desarrollo

thing • N 1 2  3 4 5
cosa

seat N 1 2 3 4 5
asiento

faith N 1 2 3 4 5
fe



tendency
tendencia

welfare
bienestar
unreality
irrealidad
sulfur
azufre
purpose
intencion
skin
piel
meadow
prado
criterion
criterio

speaker
hablante
beggar
mendigo
player
jugador

magnitude
magnitud

arrow 
flecha

amount
cantidad
equity
equidad
acuser
acusador

very
sure

N 1

N 1

N 1

' N 1

N 1

N 1

N 1

N 1

N 1

N 1

N 1

N 1

N 1

• N 1

N 1

N 1
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> very 
uncertain

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 . 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5
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very very
sure uncertain

pianist N 1 2 3 4 5
pianista

elephant N 1 - 2  3 4 5
elefante
belief N 1 2 3 4 5
creencia

concept N 1 2 3 4 5
concepto
truth N 1 2 3 4 5
ver.dad
agreement N 1 2 3 4 5
acuerdo
soul N 1 2 3 4 5
alma
thought N 1 2 3 4 5
pensamiento



APPENDIX F

DISTRACTOR WORDS

High Imagery Simple:
nut 3
nuez * 4
handkerchief 12
panuelo 7

mean 6

High Imagery Complex;
assistant 9
asistente * 9
acuser 6
acusador * _8_

mean 8

Low Imagery Simple:
interval - 8
intervalo * 9
purpose 7
intencion 9
occasion 8
ocasion * _1_

mean 8

Low Imagery Complex:
explanation 11
explicacion . * 11
discovery 9
descubrimiento * 14_

mean 11
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