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ABSTRACT 

The purpose of this investigation was to determine if the rate of 

semantic development varies by cultures and English language attainment 

as ascertained by a free recall task. Numerous studies have reported 

high positive correlations between free recall and subjective organization 

employing word association tasks, but no studies are reported which 

demonstrate whether similar associational phenomena in semantic devel

opment occur through the means of a free recall task. The dearth of evi

dence available on semantic development and associational responses 

indicate a paradigmatic-syntagmatic associational response change 

occurring by late childhood and a progressive paradigmatic dominance 

pattern developing during adolescent years. 

To help meet the need for an empirical base on which paradigmatic-

syntagmatic dominance of semantic organization can rely, this study 

attempted to employ a free recall paradigm to further unify findings cross-

culturally in memory, language, and semantic development. Free recall 

was defined as a method of analysis in which subjects were presented 

with a series of stimuli, and immediately afterward were asked to recall 

as many of the items as they could in any order. The latter feature of 

the paradigm, recall in order, allowed subjects freedom to utilize past 

x 
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associations, mnemonic strategies, and organizational phenomena. 

Cross-cultural variations of paradigmatic-syntagmatic dominance between 

each of nine cultural groups and a native American English language 

group were analyzed. 

It was hypothesized that when the same word recall list is pre

sented and administered in an identical fashion to native American 

English language adolescents, the same paradigmatic-syntagmatic associ-

ational phenomenon that is demonstrated in word associations studies will 

be seen in free recall. It also was predicted that when the same word 

recall list is presented and administered in an identical fashion to adoles

cents of various other cultures, the mean of the scores for paradigmatic 

dominance will not differ significantly from the mean of native American 

English language adolescents. 

The organizational output of paradigmatic, syntagmatic associ

ations and intrusion responses were measured bi-directionally by the 

ordering of response items. Means of organizational units were averaged 

over trials and between cultural groups. To test for significant variations 

and magnitude of the differences between culture group means, one-way 

analysis of variance tests were computed. The analyses of cross-cultural 

variations employing the Scheffe method yielded significant paradigmatic 

dominance effects. 



The results of the analyses revealed that a paradigmatic-

syntagmatic association phenomenon was found with native American 

English language adolescents by means of a free recall instrument, simi

lar to findings reported earlier from word association studies of a similar 

linguistic culture and age grouping. Significant differences were found 

in terms of paradigmatic dominance in the Papago and Hawaiian cultural 

groups. Analysis of paradigmatic-syntagmatic organization strategies 

indicated that the strongest profile of paradigmatic dominance over syn

tagmatic responses was greatest among native American English adoles

cents. It was found also that all cultural groups sampled in the study 

demonstrated the same general phenomenon of paradigmatic dominance 

over syntagmatic responses in late adolescence. 



CHAPTER 1 

INTRODUCTION 

Human memory long has been of interest to man. Observation 

and speculation about memory appeared in early Greek philosophy. It 

was Aristotle who proposed that similarity, contrast, and contiguity were 

the three forms of memory association. Since then, many assumptions 

have been made by experimenters, scholars, and laymen as to what 

actually happens in processes pertaining to memory. In one philosophi

cal tradition, an association theory of memory was formulated. This 

theory established a basis for later development of methods with which 

to study experimentally the processes involved in memory. The central 

historical figures in the development of associationism were Aristotle, 

Thomas Hobbs, John Locke, George Berkeley, David Hume, Thomas 

Brown, James Mill and his son, John Stuart Mill. A basic assumption of 

the associationists was that knowledge is acquired through the associ

ation of experiences. However, while the British associationists 

suggested various laws of association they did little to verify them 

experimentally. 

Ebbinghaus (1913) suggested a way to study empirically the 

factors involved in the formation and retention of associations. 

1 
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Ebbinghaus also named the procedure known as the method of retained 

members although he did not employ this task himself in his investi

gations. The procedure is the predecessor of the current widely used 

method of free recall for the study of memory processes. The procedure 

was employed by investigators in the late nineteenth century, e.g., 

Bolton in 1892, Kirkpatrick in 1884, T. L. Smith and W. G. Smith in 

1896 (Tulving, 1968). These investigators presented words, figures, 

letters, or objects and asked subjects to recall the items in any order 

that they preferred. Multiple as well as single trial procedures were 

employed in these verbal learning studies. 

The method of "retained members" entered a period of disuse of 

nearly 30 years before becoming reactivated. McGeoch (1942) instead 

of using the name "retained members" used the term "free recall" first 

in discussing experiments by Raffell (1936), and Welch and Burnett 

(1924). Under its new name of free recall, the method of retained 

members again became "respectable" and has been a frequently used 

method in studies in human memory (Tulving, 1968 ). A bibliography 

(McGeoch and Irion, 1952) of free recall studies was published in the 

early 1950's. Over 135 free recall papers appeared as recently as the 

year 1969. 

The defining characteristic of free recall experiments was the 

removal of restrictions on the order of output of the responses. The 



3 

items were presented only once, or if more than once, either in a fixed 

or in a varying order as in multiple trial experiments. Regardless of 

conditions of input, the subjects would or would not reproduce the items 

in the order in which they were presented experimentally. In this sense 

recall was free and reproductions could reflect variations of relation

ships and groupings developed among the items. This in turn fostered 

opportunities for recall to be organized. 

Inasmuch as the free recall paradigm was used to investigate 

both memory and verbal learning it seemed appropriate to consider it as 

a possible method to unify cross-culturally findings in memory, verbal 

learning, and semantic development. 

There was only a small body of evidence available on memory and 

semantic development. The earliest research in this area found that 

children have verbal associations that are different from those of adults. 

The studies of Ervin and Foster (1960) on evaluative and potency 

terms; McNeill (1970) on fully grammatical, anomalous and scrambled 

strings; and Slobin (1966) and Bever (1970) on verification indicate 

that this development continues at least as late as age eight years. 

Additional evidence for this developmental pattern came from 

research on word associations. Associations were classified into two 

categories. If the response was in the same grammatical class as the 

stimulus, for example, noun-noun or verb-verb, it was termed paradig

matic. If it was in a different grammatical class from that of the 
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stimulus, for example, noun-verb or verb-noun, it was termed 

syntagmatic. Children generally made syntagmatic responses while 

adults predominantly choose paradigmatic associations (Brown and Berko, 

1960; Ervin, 1961). Children, for example, tended to respond to a noun 

"table" not with a noun "chair" but probably with such verbs as "sit," 

"eat," or "work." Adults tended to associate words like "standing" or 

"walking" with "running." A child, however, would pair "standing" or 

"walking" with nouns such as "street" or "home." Young children 

tended to respond with different grammatical classes from the stimulus 

words (syntagmatic associations). Apparently with the American English-

speaking child, stimulus and response were not related as words which 

could be substituted for each other in a sentence frame, but as words 

which in a sentence would normally follow each other. 

Entwisle, Forsyth, and Muus (1964) demonstrated that the 

change from syntagmatic to paradigmatic associations occurred mainly 

between the ages of six and eight in the American English language 

culture. Comparative data some 50 years earlier by Woodrow and 

Lowell (1916) showed in a diachronic study that the shift from syntag

matic to paradigmatic associations occurred between the ages of nine 

and twelve in a similar American English-speaking culture. Horman 

(1971) offered as an explanation of this phenomenon, the great influ

ence of radio and television, with the resultant listening to spoken 



English language, on children at an early age. Horman, furthermore, 

stated that it may be a consequence of the current general acceleration 

of development in the American culture that the English verbal habits of 

childhood are replaced by those of adults at an earlier age than occurred 

50 years ago. 

Sir Francis Galton ( 1883) pioneered studies on word-association 

and the process of recall. Galton assumed that a stimulus such as the 

word "wide" would evoke a response like "narrow" because an associ

ative bond exists between "narrow" and the stimulus word "wide." This 

assumption appears to relate to the process involved in the organization 

of recall. As in the pairing involved in free recall, it is assumed that 

one factor critical to the formation of associative bonds is the experience 

of words in contiguity. Thus commonality in pairing responses results 

from words that were placed frequently in contiguity with their stimulus 

words. 

Galton's theory faces serious challenge from aspects of adult 

word associations. Ervin (1961) stated that the difficulty arises when 

word associations are classified by parts of English speech. Such 

classification would indicate a greater occurrence of paradigmatic re

sponses, i.e., that the most frequent responses belong to the same 

grammatical class as the stimulus word. The general condition found in 

studies on adults in an American English language culture is a paradig

matic dominance (Horman, 1971). 
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The rationale that adult paradigmatic dominance poses a 

challenge to Galton's early assumptions on English word associations is 

that words from the same part of speech rarely appear together in sen

tences. They would have a relationship to one another other than one of 

co-occurrence. McNeill ( 1966) stated that words of the same grammati

cal class share privileges of co-occurrence, which means that they 

replace one another in speech. In an American English language culture 

one might say "the street is too wide," or "the street is too narrow," 

but one would not say "the street is too wide and narrow." The oppor

tunity for learning paradigmatic responses seems to be absent under 

ordinary circumstances of English language speaking, or listening to 

speech. This type of reasoning does not explain why in late childhood 

a shift occurs to a predominance of paradigmatic responses. 

The first question asked in this study was whether paradigmatic 

responses are dominant during the adolescent or young adult period 

among various cultures of differing language. Second, would the number 

of years of English language usage influence paradigmatic dominance in 

the late adolescent period? Third, would the use of a second or third 

language be a factor in verbal learning, memory, and semantic devel

opment ? 
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Purpose of the Study 

The purpose of this study was to determine if there were signifi

cant differences in syntagmatic and paradigmatic dominance in late 

adolescence in various cultures as reflected by performance on a free 

recall task. 

The Hypotheses 

The following hypotheses were tested: 

A. General Hypotheses. 

Al. When a word recall task is presented and administered in an 

identical fashion to native American English language adoles

cents, the same paradigmatic-syntagmatic associational 

phenomenon demonstrated in word association studies (Ervin, 

1961; Brown and Berko, 1960) will be seen in free recall. 

A2. When the same word recall list is presented and administered 

in an identical fashion to adolescents of various other cul

tures, the mean of the scores for paradigmatic dominance will 

not differ significantly from the mean of native American 

English language adolescents. 

B. Specific Hypotheses. 

Eleven specific hypotheses were concerned with cross-cultural 

variations in paradigmatic dominance in organization of free recall. 

These eleven hypotheses were stated as follows: 



Bl. There is no significant relationship between years of English 

as a second language and paradigmatic dominance. 

B2. There is no significant difference in recall intrusion between 

native American English language adolescents and non-native 

American English language adolescents. 

B3. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Mexican-American adolescents. 

B4. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Papago adolescents. 

B5. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native Haole 

Hawaiian adolescents. 

B6. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Hawaiian adolescents. 
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B7. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Samoan adolescents. 

B8. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Tongan adolescents. 

B9. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native New 

Zealand Pakeha adolescents. 

BIO. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Japanese adolescents. 

Bll. There is no significant difference in levels of dominance in 

paradigmatic-syntagmatic organization of free recall between 

native American English language adolescents and native 

Chinese adolescents. 



Definition of Terms 

Adolescence: For the purpose of this study the term adolescence 

refers to the late adolescent period from ages seventeen to twenty-one. 

Culture: For this study Boas' ( 1930) definition is used: 

"Culture embraces all the manifestations of social habits of a community, 

the reactions of the individual as affected by the habits of the group in 

which he lives, and the products of human activities as determined by 

these habits." 

Ethnic group: The term ethnic group in this study denotes a 

social group which, within a larger cultural and social system, claims 

or is accorded, a special status in terms of a complex of traits which it 

exhibits. For example, Tongans and Samoans were considered ethnic 

groups within a larger Polynesian culture. Such separating criteria as 

linguistic characteristics of the ethnic group, the distinctive skin-

pigmentation of its members, their national or geographic origins were 

factors of distinction. For the purpose of this study the term ethnic 

group is used synonymously with cultural group. 

Free recall: Free recall for this study is defined as a method in 

which subjects are presented with a series of stimuli, and immediately 

afterwards are asked to recall as many of the items as they can in any 

order. "The latter feature of the paradigm, recall in order, allows the 

subject freedom to utilize past associations, mnemonic devices, and 



organizational techniques" (Jung, 1968, p. 144). The freedom of the 

subjects to use any memory devices and techniques to aid their recall 

is encouraged. 

The subjects may or may not reproduce the items in the order in 

which they were presented. Because recall is in that sense free, the 
t. i •-

reproductions can reflect whatever relations of groupings have been 

developed among the items. There is, therefore, an opportunity for re

call to be organized, and the sources or organization are likely to 

reflect the subject's pre-experimental habits. 

Intrusion: Intrusion responses refer to the words recorded by 

subjects in the free-recall experiment which are foreign to the sixteen 

words given randomly in twelve trials. 

Paradigmatic dominance: Paradigmatic dominance in this study 

is defined as a form of verbal association in verbal learning of language 

development and memory. In particular, "When associations are in the 

same form class (the same part of speech), they are called paradig

matic" (Farnham-Diggory, 1972). 

Semantics: Semantics for this study is defined as a method of 

analysis of systems of meanings within a language and culture. As a 

science, semantics refers to the relationships between linguistic 

symbols (words) and the objects or thought concepts to which they refer, 

and the developmental changes in meanings and associations of words. 



Svntaqmatic dominance; Syntagmatic dominance in this study is 

defined as a form of verbal association in the verbal learning of lan

guage development and memory. When associations are in a different 

grammatical class (part of speech) they are called syntagmatic. 

Brown and Berko (1960) and Ervin ( 1961) found that young children 

responded mostly with syntagmatic responses, while older children re

sponded mostly with paradigmatic responses. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Human memory entails more than storage and retrieval of 

information about occurrences of particular events in a smaller or larger 

segment of a person's language and culture. For example, if one were 

to list only the books he has read, people met, or places visited, it 

would be merely a record of identification labels for each item, although 

each item also would serve as a reminder of a memorable event. 

Organization of verbal learning during memorization was studied 

initially by Bartlett (1932). The results of Bartlett's research indicated 

that retrieval was a reconstruction process in which organizational 

processes played a key role. His procedure involved showing complex 

line drawings to subjects and asking that they reproduce them. Simi

larly, subjects were given complex stories with considerable detail and 

asked to retell them. Bartlett hypothesized that there existed a gener

ative process in memory, namely, that of encoding general features of 

the stimulus and reconstructing the stimulus from the information stored 

in memory. 

In a study by Brown and Lennenberg (1954) the generative nature 

of memory and learning was made clearer. The subjects initially were 

asked to name the color of small circular discs. Some discs 

13 



consistently were given the same name by all the subjects (e.g., red, 

aqua, and the like). Other discs were given a different name by nearly 

every subject (e.g., for one disc, "a dirty reddish green," and "my 

mother-in-law's eyes"). A codability score was assigned to each of 

the discs to represent the proportion of the time that a single name was 

given. During the second phase of the study a new group of subjects 

was required to discriminate a single disc from the others. The appa

ratus employed a large wheel with the whole set of discs mounted at the 

edge. The wheel was behind a sheet of plywood whereby the subjects 

could view the discs one at a time by spinning the wheel. A single disc 

was shown next for ten seconds. The subjects were to find it on the 

wheel. The amount of time it took to make a choice was measured as 

well as the accuracy of the choice. 

The results of Brown and Lennenberg's study indicated that when 

the subjects had to find one disc at a time, there was no difference in 

accuracy or in the amount of time spent on high and low coded discs. 

However, when the subjects had to search for four discs simultaneously, 

the discs with high codability scores were found with more accuracy and 

less time. Brown and Lennenberg discovered through interviewing their 

subjects that with one disc the subject kept a "picture" of the target 

disc in mind and matched the other discs against this image. The more 

efficient subjects in four-disc problems stated they named the discs 

and then searched the array until a disc fit the name. 



This latter strategy has been referred to as symbolic encoding in 

memory. What is stored is a name (symbol) and then the name is used 

to reconstruct the stimulus. The process appears to be more indicative 

of the actual process of verbal learning in every day situations. 

Another method developed to study organization processes in 

memory is concerned with paired-associate experiments. This method 

was designed to study the associative process of linking two stimuli in 

memory retrieval. 

In a classic paired-associate study developed by Wallace, 

Turner, and Perkins (1960), the interlocking nature of storage and re

trieval was demonstrated clearly. Their experiments involved the reading 

of pairs of nouns common to individual subjects. A pair was read once, 

one at a time, and the rate was self-paced. The subjects indicated 

when they were ready for the next pair. The subjects were given explicit 

instructions on how to remember (store) the pairs. They were told to 

form a bizarre mental image combining each of the pairs of words. The 

image was to include the two words, and the more bizarre it was, the 

better. Memory was tested by stating one of the words from each of the 

pairs; the subject was to respond by giving the word paired with it 

earlier. The results cited the subjects' recalling of 99 percent of 500 

pairs. With 700 pairs, recall dropped to 95 percent. Although the 

experiment lacked a control group not given the imagery instructions, it 



still demonstrated that memory was improved or influenced by certain 

conditions. The impressive aspect of this- study demonstrated the 

effect of subjects given a strategy or an explicit plan for processing the 

information. The strategy aided the linking process by providing a re

liable mediator or link for the two words. 

The utilization of mediational strategies in the learning of 

paired associates recently has been the subject of considerable research. 

The methods vary and include studying the characteristics of the words 

to be paired (Paivio, 1966), classifying the subjects' verbal reports of 

their strategies (Martin, Boersma, and Cox, 1965), and varying the 

nature of the pairs so that there is an extra-experimental basis for 

association. Some of the more numerous studies of mediational pro

cesses reported include: (1) making up sentences or stories for each 

pair, (2) selecting the first letters of the two words and using these to 

obtain meaning, and (3) finding a single word mediator that gives the 

pair additional meaning. Invariably, however, the mediations used by 

individual subjects are unique and idiosyncratic, making the process 

difficult to study. 

Language—Culture and Memory 

The study of language, verbal learning, and memory of words for 

the most part have been based on the concept of reference. This con

cept refers to the association of words to the objects and events they 
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denote. The study techniques developed have attempted to determine 

what objects or how many objects are references for a word. Basically, 

the study of language within a culture has been centered on the concept 

of association. 

The science of psycholinguistics claims that the meaning of a 

word cannot be determined entirely in the absence of the context of 

language. The structure of a sentence determines the meaning of a word 

and what it refers to (Miller, 1962). Other psycholinguistic studies 

have shown that the perceptual unit in speech is not the word but is a 

group of words, phrases or sentences (Miller, 1962). 

Language within any culture certainly is important in the study 

of memory for it serves as a filtering and ordering mechanism on the 

input to memory. In a study on paired associate nonsense syllables 

Glanzer and Clark (1962 ) affirmed that language is the basis for the 

organizational processes in memory. Their study demonstrated that 

paired associate nonsense syllables were easier to learn by subjects 

if a function word (e.g., prepositions and conjunctions such as "of," 

"iu," "and") was added to the pair. Function words rarely had high 

meaningfulness values as computed by associative techniques; whereas 

when presented with other words, even nonsense syllables, they form 

natural syntactic units that are memorized more easily. 

Organizational processes in memory may be experimentally recog

nized as linguistic in origin and form. Any type of word retrieval 



method employed cross-culturally as in free recall experiments, 

therefore, should consider the linguistic organization and variation. It 

is also indicated that the subjects in free recall experiments remember 

considerably more about the items they saw than just their labels. The 

ability to reproduce aspects of individual experiences is one of the 

fundamental properties of the mind. It is evident that more complex 

mnemonic skills of an articulate person include this ability. It would 

follow that the study of free recall constitutes a logical starting point 

in research to understand cross-cultural patterns of memory and 

semantic development. 

Free Recall 

When an individual is free to recall a set of words in any order 

there appears to be limits regarding how well he can remember after he 

has seen or heard the list only once. These limits depend on two para

mount factors. The first consideration is how rapidly a list is presented; 

and the second, how many item it contains. In a fixed rate of presenta

tion, the number of items reproduced increases as a function of list 

length (Murdock, 1962; Waugh, 1967; Shiffrin, 1970). 

A difficulty in many recall experiments has been the control of 

all the information that is involved in the task. It was cited by Talland 

(1968) that material content may: (1) exceed the limits of most experi

mental designs; (2) re-emerge in a scrambled order; or (3) evoke 



related memories that are quite irrelevant to the task at hand. Miller 

(1956) stated that effective recall must shut out the noise, restore the 

original order, and piece together the units that can be handled at one 

time. It is, therefore, the pattern and interpretation of the organiza

tion of items that merit the utmost experimental articulation. 

Organization of Recall 

It has been accepted generally that organization of the items to 

be learned is an aid to recall (e.g., Bousfield, 1953; Jenkins and 

Russell, 1958; Mandler, 1967; Tulving, 1962). Many of the studies of 

organization in free recall explicitly or implicitly have been based on 

the recoding or "chunking" hypothesis of Miller (1956). Miller 

observed that in a large range of tasks from absolute judgment of uni

dimensional variables to immediate memory there appeared to be 

limitations on the capacity of the human organism for processing infor

mation. He found that most subjects could distinguish about seven 

alternatives of a unidimensional variable and could remember about 

seven items from a list presented in an immediate memory task. It was 

hypothesized by Miller that since humans have a limit on the number of 

units of information they can remember, the information in each unit 

must be increased in order to account for man's extensive memory 

abilities. Miller thus suggests that a person groups separate items of 

information into "chunks" of items that go together, and then retains 



the chunks in his memory storage. In this fashion, the amount of 

information contained in each of the limited number of units can be in

creased. Retrieval then consists of recalling the limited number of 

chunks (about seven) and then retrieving the contents of the chunks. 

One of the researchers who has systematically pursued the 

organizational hypothesis is Mandler (e.g., Mandler, 1967; 1968, 

1969). Mandler proposed an important extension to Miller's organi

zational hypothesis by suggesting that memory capacity may be increased 

further by organizing several chunks themselves into a new " superchunk." 

The newer, "superchunk" also can be organized into still larger chunks. 

In such a hierarchical fashion the only real limit in human memory 

appears to be the number of levels of seven units an individual can 

handle. 

In his (1967) paper Mandler stated: "Organizational variables 

have assumed a new importance in human psychology, particularly in 

the area of human memory" (p. 328). To explore the function of 

organization of recall he chose the free recall paradigm. On the basis 

of seven experiments he reported the following general principles: 

First, memory and organization are not only correlated, but 
organization is a necessary condition for memory. Second, 
the organization of, and hence memory for, verbal material 
is hierarchical, with words organized in successively higher-
order categories. Third, the storage capacity within any one 
category or within any one level of categories is limited 
(Mandler, 1967, p. 328). 



Mandler proposed that a set of objects or events are said to be 

organized whenever a consistent relation among the members of the set 

can be specified, that is, when membership of the objects or events in 

subsets (e.g., concepts, categories, chunks, groups) is stable and 

identifiable (Mandler, 1967). 

Tulving (1968) was another leading proponent of an organiza

tional theory of memory. He reported a positive correlation between an 

increase in organization units and the numbers of items that subjects 

could recall. If these organizational units are important as proposed in 

the organizational hypothesis of memory, how can such units be identi

fied in free recall tasks? Inasmuch as the responses in a subject's re

call can be in any order, it was assumed that organization can be 

identified by some sequential or non-random ordering of the recall items. 

Furthermore, these recall sequences, differing from the presentation 

order, have appeared consistently and have been taken as evidence of 

organizational units (e.g., Tulving, 1962). However, as Mandler has 

indicated, these organizational units have not always had similar 

characteristics, nor have their frequencies of usage been necessarily 

similar. 

Types of Organization 

Tulving (1968) separated the organization of recall into two 

main divisions—primary organization and secondary organization. He 



defined primary organization as discrepancies between input 

(presentation) and output (recall) orders that were independent of pri

macy or recency effects. This type of organization has been observed 

in various studies (e.g., Bousfield, Whitmarsh, and Esterson, 1958; 

Deese and Kaufman, 1957; Jahnke, 1965; Murdock, 1962; Postman and 

Keppel, 1968; and Shuell and Keppel, 1968). 

1. Clustering. Tulving ( 1968) included clustering under the 

second division of recall organization. Clustering, according to 

Bousfield and Bousfield (1966), refers to the sequences of responses of 

related items in the free recall of a randomly ordered stimulus list. 

Clustering can be computed where the total set of items consists of two 

or more mutually exclusive subsets of items. "Subsets have been de

fined in terms of belongingness of items to conceptual categories, 

associative relations among items, parts of speech, etc." (Tulving, 

1968, p. 16). Clustering into subsets appears to be similar to Miller's 

(1953) chunking, Mandler's (1967) organization, and Rozov's ( 1964) 

topic clusters. 

a. Organization by Associational Clustering. Beginning 

in the early 1850's researchers began to study the influence of word 

associations on recall clustering performance (e.g., Jenkins, Mink and 

Russell, 1958; Jenkins and Russell, 1952). Investigators hypothesized 

that if one word of an associatively related pair of words could elicit 



the other word of the pair in word association tasks, then this natural 

association might help produce a cluster in free recall even when the 

two words were not adjacent in the input list. Jenkins and Russell 

( 1952) provided empirical evidence of such associative clustering in 

free recall. It also was found that the relative frequency with which 

associated words were clustered was a function of their normative free 

association strength (e.g., Jenkins, Mink and Russell, 1958; Marshall, 

1967; Wickland, Palermo and Jenkins, 1965). 

In the preceding studies of associative clustering, direct associ

ations such as the words CHAIR and TABLE, or SALT and PEPPER were 

presented randomly in a list, and would then appear contiguously to one 

another in the subject's responses. More recently, associative cluster

ing not only has been found with such directly associated words, but 

also with indirectly associated or mediationally associated words 

(Cramer, 1965; Shapiro and Palermo, 1967; Wiley and Horton, 1968). 

b. Organization of Category Clustering. In his now classic 

1953 paper, Bousfield described the organization of categorized groups 

of words. Bousfield presented a list of words from each of several 

categories in a random order and found that subjects recalled them in 

clustered groups of items belonging to the same category. Rozov, a 

Russian investigator ( 1964), identified the clusters he found in recall 

as "topic clusters." Although the early studies of category clustering 



used only subordinate members of a superordinate category (e.g., 

Bousfield, 1953; Bousfield and Cohen, 1953, 1955), later studies 

demonstrated the existence of clustering with several other kinds of 

class membership as well (e.g., Koplin and Moates, 1968; Quaintance 

and Shapiro, 1970). 

Stability and identifiability are critical attributes of free-recall 

order that infer organization. In defining organization, Mandler ( 1967, 

p. 330) stated: "A set of objects or events are said to be organized 

when a consistent relationship among the members of the set can be 

specified and, specifically, when membership of the objects in subsets 

(groups, concepts, categories, chunks) is stable and identifiable." 

Mandler ( 1967) has presented evidence that there is a stable 

relationship between the number of categories in a list presented and 

the number of words recalled. He found that in free recall the more 

categories the subject employed the more words he recalled. In fact, 

for each category added, the recall increased by about four words. Also 

the more specific the categories were the the higher the recall (Mandler, 

1967). 

2. Subjective Organization. Also subsumed under Tulving's 

(1968) secondary organization is what he labels subjective organization 

(SO). Such organization occurred even when the recall lists comprised 

input material relatively free of any categories or associations. 



Although the materials were presented randomly, there was still 

a noticeable amount of such subjective organization sufficient to index 

the actual organization present relative to the maximum possible. 

Bousfield, Puff, and Cowan (1964) proposed the term intertrial 

repetition (ITR) to label the phenomenon of sequential ordering effects 

in the free recall of such lists of unrelated words. In this report, as 

well as a later detailed one (Bousfield and Bousfield, 1966), a means 

of measuring ITR units was proposed based on items appearing contigu

ously in a subject's responses on two or more recall trials. A correction 

procedure was incorporated for the chance or expected contiguous 

ordering of the responses in the ITR measure. This observed minus 

Expected Intertrial Repetition, (O-E) ITR, measure has been the most 

commonly used measure of subjective organization. More recently, 

a measure of bi-directional ordering of organization has been used by 

Gorfein, Blair and Rowland ( 1968). Empirical evidence by Anderson and 

Watts (1969) suggested that the bi-directional measure of organization 

is more sensitive than a unidirectional measure. For the bi-directional 

measure, when item A is followed by item B on trial N and on trial N 1 

item B appears first followed next by item A, an ITR unit is counted 

whereas for a unidirectional measure an ITR would not be counted since 

the serial ordering of the two members of the unit was different on 

trial N and trial N 1. 



Tulving ( 1962) clearly demonstrated that subjects do organize 

their recall even though the input presentation is random and does not 

contain obvious categories or associates, and many subsequent studies 

have confirmed this finding (e.g., Shuell, 1969; Tulving, 1968). 

Multitrial free recall (MTFR) experiments (Bousfield, Puff, and 

Cowan, 1964; Tulving, 1962) have demonstrated that over repeated 

trials there is an increase in both the number of items correctly recalled 

and in the regularity of the organizational pattern. These experiments 

employed the procedure of alternating presentation and recall trials. 

A comprehensive design was lacking whereby the effects of presentation 

trials and recall trials on item retention and organization could be dis

criminated effectively. 

Tulving (1967, Exp. II) found that the number of recall trials 

significantly affected item retention. Confirming Tulving1 s results 

Lachman and Laughery ( 1968) also found that recall trials were similar 

or greater than that obtained following corresponding number spaced 

presentations. Rosner (1970) in studying the effects of alternating pre

sentation trials and recall trials on organization, demonstrated through 

experimentation that both types of trials exert similar influence on unit 

formation. The differing factor was that recall trials produced signifi

cantly greater sequential ordering than presentation trials as indicated 

by the Inter Trial Repetition (ITR). Rosner concluded from these results 

that the greater intercyclical increment shown by recall trials were 
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produced by the occurrence of higher intracyclical unit organization on 

recall trials. The experiments of Tulving ( 1967), Lachman and Laughery 

( 1968 ) and Rosner (1970), therefore, corroborate the fact that test 

trials in the Multitrial free recall experiment function not only to facili

tate recall, but also operate to facilitate organization. By specifying 

organizational effects, the interpretations of type of trial effects on re

call and organization were feasible. This conclusion also suggested that 

single unit trial free recall experiments would show oscillation, in

stability, and differential strength during recall. 

The Classification of Subjective Organization Units 

Since much of the material one endeavors to recall may not be 

structured initially into obvious categories, studies of subjective 

organization should be an important source of progress in the under

standing of memory processes. Yet, in the past, psychologists have 

had a . .tendency to ignore any clustering or organization used by the 

subject different from the organization expected by the E" (Mandler, 

1967, p. 334). Such organization has been labeled "idiosyncratic 

clustering" (Mandler, 1967; Marshall, 1967) or "noise" (Mandler, 

1967) and has been presumed to arise from the subject's past experi

ences with the items. Mandler (1967) reported that even though there 

was a substantial amount of theseorganizational units in recall, they 

have never been examined. Furthermore, considering the evidence that 
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this subjective-determined organization increases systematically with 

repeated presentations and has correlated positively with recall scores 

(e.g., Tulving, 1968), it seemed important to examine organizational 

units or strategies carefully, and determine just what strategies have 

been employed and to what extent. Such an analysis seemed especially 

essential to the study of recall inasmuch as researchers (e.g., Cofer, 

1965; Marshall, 1967; Miller, 1953) believed that the subject's self-

selected schema appears to be the most effective strategy. It seemed 

probable that any strategy studies would, therefore, influence the kinds 

of questions asked by the investigator employing that strategy. 

Fredericksen ( 1969 ) reported: "Strategy choice is for the most 

part a response to the characteristics of learning task.. .and that the 

amount of improvement is directly related to the degree to which the task 

specified an individual's choice of strategies, directly and through feed

back from recall performance" (pp. 72-73). 

Surprisingly, however, very little effort has been directed toward 

the discovery and examination of specific organizational strategies used 

in free recall. Tulving, in his ( 1968) paper, went so far as to say: 

Attempts to classify bases of organization are reminiscent of 
attempts to classify free associations into different types. 
After reviewing some of the early efforts at such classifica
tions, Ebbinghaus concluded that the results had been dis
appointing, partly because the classifying schemes that had 
been proposed were based on grammatical and logical rather 
than psychological considerations, and partly because of the 
classifications of many associations into disparate categories 
in most cases would not be possible anyway (p. 20). 
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Since it appeared reasonable to assume that subjects could 

develop and utilize a variety of strategies it would be instructive to 

outline some of the strategies that have been observed as follows: 

1. Order of presentation (e.g., Bousfield and Abramczyk, 
1966; Jahnke, 1965). 

2. Direct associations (e.g., Jenkins and Russell, 1952). 

3. Mediated associations (e.g., Cramer, 1965; Shapiro and 
Palermo, 1967; Wiley and Horton, 1968). 

4. Items related to values or interests (e.g., Bousfield and 
Cohen, 1956; Brand, 1956). 

5. Synonyms (e.g., Cofer, 1959, 1965). 

6. Categories (e.g., Bousfield, 1953; Cofer, 1965). 

7. Alphabetic order (e.g., Earhard, 1967; Siebel, 1965). 

8. Syntactic group (e.g., Cirrillo, 1965). 

9. Word form class (e.g., Cirrillo, 1965; Cofer and Bruce, 
1965; Koplin and Moates, 1968). 

10. Perceptual similarities (e.g., Bousfield, Esterson and 
Whitmarsh, 1958; Cirrillo, 1965). 

11. Common conceptual properties (e.g., Richardson, 1960). 

12. Semantic similarity (e.g., Higa, 1963). 

13. Antonymns, synonyms, coordinates (e.g., Higa, 1963). 

14. Mediating responses, inter-item associations, similarity in 
sound, grammatical linkages, imagery, familiarity (e.g., 
Earhard, 1967). 

15. Rhyme (e.g., Bousfield and Wicklund, 1969; Pagan, 1969). 
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16. Semantic differential (e.g., Cowan, 1965). 

17. Meaningfulness (e.g., Abramczyk and Bousfield, 1969). 

18. Common letters (e.g., Allen, Puff, andWeist, 1968). 

This list does not exhaust the possibilities, but it does give an example 

of the various ways in which subjects might organiza material. It is 

important to note, however, that for the most part, the preceding strate

gies listed have been observed only casually, and very rarely, evalu

ated comparatively. 

A recent study by Abramczyk and Bousfield ( 1969) exemplified 

the level at which most of the suggested strategies have been investi

gated. These investigators employed CVC trigram lists varying in 

meaningfulness. Primary concern was focused on the nature of the 

relationship between the meaningfulness values of the items and two 

presumably correlated recall emission characteristics, namely, earliness 

of an item in recall and frequency of recall of an item. Along with other 

results, the authors stated that, "It thus appears that when sequential 

ordering in recall was examined at the level of ITR-units, subjects 

showed a tendency to group items on the basis of m'-homogeneity" 

(Abramczyk and Bousfield, 1969, p. 347).. Speaking of the paradigm 

being used at that time, in his original paper on subjective organization, 

Tulving (1962) commented that "the present method does not lend itself 

to an identification of various strategies adopted by subjects, even 
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though casual inspection suggests many diverse sources of organization, 

associative grouping, conceptual categories, assonance, grouping in 

terms of familiarity of items, and so forth" (p. 352). Thus many of 

these suggested strategies seldom have been studied in their own right 

and very rarely, if ever, on a comparative basis. 

Perhaps the most important contribution which studies of subjec

tive organization have provided has been the demonstration that there 

are discrepancies between the memory situation as perceived by the 

subject. There has been a lack in the research literature of any signifi

cant study of cross-cultural differences which may exist in subjects' 

perceptual organization of the memory situation. The advantages of a 

cross-cultural study here would be twofold. It would ensure that one's 

findings relate to subjective organization in general rather than being 

bound to a single culture. If certain organizational processes vary 

significantly by culture, then such a study would question a variable 

not fully considered before. 

It should be acknowledged that most of the work in organization has 

been with an adult American culture. However, some psychologists have 

attempted to study recall strategies in a developmental orientation (e.g., 

Bruce and Pugh, 1966; Aurnhammer-Frith, 1969; Moely, Olson, and 

Hawles and Flavell, 1969; Wicklund, Palermo and Jenkins, 1965; Hess 

and Simon, 1964; Simon and Hess, 1965; Rossi, 1962; Rossi and Rossi, 



1966). Other related studies were made in linguistic orientation: 

Brannon, 1968; Brown and Berko, 1960; Ervin, 1961; Ervin-Tripp and 

Slobin, 1966; Minke, 1969. These experimenters have contributed, 

perhaps unknowingly, to the study of organization in recall used by 

children. 

Developmental Studies 

Wicklund, Palermo and Jenkins ( 1965) studying clustering in 

recall of fourth grade children found that these children had developed 

to a stage where they could use an experimenter imposed strategy of 

clustering. They also found that the degree of clustering and number of 

words recalled were correlated with the strength of the associations 

between pair members. When these data were compared with data con

cerned with adults it was found that the younger subjects clustered only 

20-27 percent of the total number of words in the input material, whereas 

50 percent of the total words recalled by adults were thus clustered. 

Wicklund, Palermo and Jenkins ( 1965) reported that this "direct compari

son of the child's and adult's data is not possible since lists of differ

ing types and length were used in the two investigations." However, 

since the relative amount of associative clustering was so much less for 

the children than for adults (Palermo, 1962), and hence exert less in

fluence over children's performance in verbal learning tasks (Wicklund, 

Palermo and Jenkins, 1965, pp. 64-65). Another finding by Ervin (1961) 



and Brown and Berko (1960) showed an additional difference in 

associations between younger children and adults. They reported the 

phenomenon of a shift from syntagmatic response to a paradigmatic 

response in word association tasks in children. It was shown that young 

children tended to respond with a word of a different grammatical class 

than the stimulus word, while subjects over seven years of age were 

more apt to respond with a word from the same grammatical class. To 

see if this were the case a sampling of the Palermo and Jenkins (1964) 

word association norms were taken by Shapiro and Bell ( 1970 ). Every 

tenth or fifth word was selected from the stimulus list, and the most 

frequent response words to these stimuli were recorded for fourth grade 

and the college-age subjects. Of the 24 stimuli studied only two had 

syntagmatic responses for the most frequent responses, and in both 

cases either the stimulus word or the response could be used in more 

than one form, i.e., "SQUARE" can be used as a noun, adjective or 

adverb; and "HOLD" can be used as verb or noun (Table 1). Shapiro 

and Bell concluded that if a shift is made it would have to come before 

the age of ten. 

If it is found that syntagmatic responses are more frequent in 

younger subjects, then current theory of word association should ex

plain this. Sir Francis Galton's theory of the origin of word associations 

included the concept that bonds exist between words, and one way these 
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Table 1. The Four Most Frequent Responses to Every Tenth or Fifth 
Word from the Palermo and Jenkins Word Association Norms 
Grade School-College 

TABLE TROUBLE SALT 
Chair 216-691 bad 97-107 pepper 
Eat 70-23 fight 20-28 sugar 
Food 45-69 danger 11-42 water 
Cloth 19-29 police 5-53 taste 

HOUSE STOMACH AFRAID 
Home 104-230 body 75-29 scared 
Big 24-27 food 43-242 brave 
Live 29-18 ache 34-159 fear 
White 3-74 eat 19-86 dark 

SHORT BREAD AND 
Long 174-205 food 115-136 the 
Small 74-31 eat 120-97 also 
Tall 72-411 butter 86-466 but 
Fat 9-135 water 11-20 or 

CHAIR BIBLE HOTTER 
Sit 159-224 book 106-173 colder 
Table 174-428 God 87-316 cold 
Seat 15-48 story 44-72 warm 
Soft 17-33 Jesus 38-37 stove 

SLOW SWIFT CARRY 
Fast 252-634 fast 246-452 heavy 
Turtle 21-36 slow 33-155 hold 
Stop 29-20 run 20-35 lift 
Walk 20-19 meat 9-19 on 

WINDOW HEAD SALTY 
Glass 144-216 body 63-46 pepper 
Door 70-112 brain 48-37 taste 
Look 34-33 eyes 39-40 water 
Pane 45-97 hair 24-194 sweet 

NEEDLE CHILD HE 
Thread 152-457 boy 95-75 she 
Sharp 74-121 children 70-15 boy 

34-53 
20-51 
10-59 

24-30 
20-51 
6-84 

29-87 
26-74 
5-233 
3-102 

103-130 
25-19 
15-53 

70-40 
65-102 
28-77 

5-94 

77-42 
22-99 
22-83 
17-107 

151-612 
73-39 
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TABLE 1—Continued 

Pin 82-85 baby 33-173 her 72-48 
Sew 43-87 mother 15-122 him 38-65 

GIRL SQUARE ALTHOUGH 
Boy 289-598 circle 72-143 though 42-20 
Woman 17-42 box 68-38 he 18-27 
Pretty 8-34 block 41-54 how

ever 6-86 
Young 3-36 dance 11-30 never 2-68 

*First figure gives 4th grade Ss, second figure is college-age Ss re
sponses. 
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bonds may be established is the experiencing of the words in contiguity. 

This concept may account for the tendency of the young child to respond 

with a syntagmatic association like OPEN-MOUTH. One rarely does 

find OPEN followed by CLOSE in syntax because words of the same 

grammatical class share privileges of occifrrence, that is, they replace 

each other in sentences. One does not say, "The step is high and low." 

Therefore, the opportunity of contiguity between the same grammatical 

word forms in ordinary speech patterns is lacking. Nevertheless one 

answer has been given for the paradigmatic-syntagmatic phenomena. 

Ervin (1961) proposed an "incorrect anticipation" hypothesis for 

the syntagmatic-paradigmatic shift. She thought that a listener antici

pates the speaker's words in an ongoing sentence. That is, the 

listener predicts and covertly verbalizes a response to the speaker's 

words. Not in a word association manner, but as the speaker pauses 

the listener predicts what the next word uttered is going to be. If the 

anticipated word is correct the association between the two words is 

strengthened. However, even if the anticipated word were incorrect 

there is still an association made between the spoken word and the re

sponse. Thus, many associations are being made by a listener between 

words, some of which are reinforced when correctly predicted, and some 

associations are strengthened simply by being paired a number of times 

with the stimulus word (Minke, 1969). Also mediated generalization or 



contextual generalization notions have been proposed to explain the 

paradigmatic phenomenon. 

How can Ervin's (1961) "incorrect hypothesis" actually account 

for the shift from a different grammatical class response for younger 

children to the same form class response for older children and adults? 

Perhaps it might be explained in the following manner. When the physi

cal capabilities and environment of a young child of early language 

learning age (1-2) is explored, it is evident that the verbal communi

cation is quite limited. Take, for example, the use of the word "open." 

How many objects (words) are paired with word "open" for the younger 

child? Not many. The mother or "significant other" may say to the 

child "open mouth," or "open the bag." She will not be able to tell the 

child to open the car door or open the window, since his physical devel

opment limits what the child can do. He, therefore, cannot open very 

many things, so when the child hears the word "open, " the situation 

usually will give him the clue to what word will follows. There is a 

strong associational bond being established between the verb "open" 

and a very few nouns in the limited communication between him and his 

mother. Ervin's incorrect anticipation is not found incorrect very often 

for a young child. That is, there are not many situations in which the 

youngster will need to wonder what he is to open. However, as the 

child matures he finds himself being able to open: the car door, the 



window, the trunk, the can, the box, and even the meeting (start the 

event). Therefore, when the stimulus word "open" is heard he antici

pates many different responses instead of the usual one or two for the 

young child. Hence, a number of anticipated noun responses become 

elicited at the same time, which makes the associations between the 

same word forms stronger than the verb-noun associations. 

McNeill (1966) questioned Ervin's theory. He presented pairs 

in a separate set. Thus the members of pairs enjoyed identical privi

leges of occurrences. After the training period the subjects were re

quired to make overt anticipations to the nonsense syllables upon 

presentation of the sentence frames. If a comparison of the frequency 

of paradigmatic associations were made with the frequency of syntag-

matic associations the "anticipation hypothesis" could be tested. The 

study ran the subjects under three different conditions: (1) 20 training 

trials with overt anticipatory responses, (2) 40 training trials with 20 

overt anticipatory responses, (3) 40 training trials with 40 overt 

anticipatory responses. If Ervin were to be correct, condition (3) should 

have produced the greatest number of paradigmatic responses since it had 

more anticipatory trials. The (2) would come next, and (1) would have 

the least. When the test was split into two sections for analysis it was 

found that the difference was significant only on the first half of condi

tions (1) and (2) and the difference was reversed for (2) and (3). That 



is, (2) had a higher number of paradigmatic responses than (1) for the 

first half, and (2) had more than (3). McNeill, therefore, concluded 

"that there was no evidence that paradigmatic responses depended on 

a major training variable, the frequency with which words were placed 

into contiguity" (McNeill, 1966, p. 551). 

What makes the children of five and six years of age give fewer 

paradigmatic responses, and then around seven years old make the shift 

to a majority of paradigmatic responses? It certainly is not that chil

dren start to learn the implicit grammatical rules of English about the age 

seven. We know that a child's acquisition of syntax begins sometime 

around two years of age, proceeds rapidly for some 18 to 24 months, and 

is nearly complete at age 3.5 or 3.4 (McNeill, 1966). Therefore, the 

implicit grammatical rules that could have been the basis of the para

digmatic association had been learned three years before the paradigmatic 

shift is demonstrated. Deese ( 1970) studying primary responses to 

adjectives found the most frequent responses were those that had the 

largest number of features in common with the stimulus. It was quite 

obvious that the younger subjects did not know many features about the 

stimulus word, thus would use some other response pattern. This devel

opmental process was also evident in the Brannon (1968) data. His 

data revealed that four-year-olds make more sentence transformations 

than three-year-olds, and more declarative sentences. Aurnhammer-

Frith's (1969, p. 29) work compared normal and autistic children. He 



demonstrated that the autistic children do not know many features of 

the stimulus words or at least did not use syntagmatic structure as much 

as normal subjects, but were not impaired in phonological structures. 

Although theories about association meaning structure are still tentative, 

the research related to learning performance in school has been more 

conclusive. Two significant experiments clearly substantiated this 

relationship. 

Wallace ( 1967) in a monumental study investigated the associ

ation meanings of normal and retarded subjects. The experiment involved 

the administration to both normal and retarded subjects, a list of words 

that had fairly common associations. "Sugar;" for example, frequently 

brings forth the association "sweet. " Later in the list, the word "sweet" 

itself would appear, and the subjects would be asked if they had seen 

that word before. The normal subjects often erroneously said they had. 

The retarded subjects, who apparently did not generate the " sugar>-sweet" 

association to begin with, did not make the same error. The results 

indicated that the normal tendency to generate associations to words can 

lead to making errors of certain kinds. Samuels ( 1968) gave fifth and 

sixth graders a reading test based on two paragraphs. The first para

graph was made up of words that frequently are found together, which 

are termed high association words. The second paragraph was made up 

of low association words. Samuels measured both the time it took the 



children to read the paragraphs and their ability to answer correctly 

questions about them. The results demonstrated that it took the chil

dren significantly longer to read the low association paragraph, and 

that they made more errors on questions about their reading. 

The findings of these two experiments clearly demonstrated the 

ease or difficulty of verbal material. Easy verbal materials may have 

been associated frequently, whereas difficult ones may have been 

associated infrequently. The frequency of association therefore would 

vary among individuals, social-economic levels, and cultures. An 

important variable involved in the ease of learning for any individual 

may be the richness of his network of associations and the way that the 

associations are developed. 

Review of Comparative Cross-Cultural Semantic Studies 

Only a few studies conducted on semantic structures were 

directed toward cross-cultural comparisons. Probably the most com

prehensive investigation was conducted by Osgood (1964) on a compari

son of the Semantic Differential among various cultures. The Semantic 

Differential rating scale device was developed to study the most 

general aspects of meaning. The common three dimensions that were 

significant in the application of the Semantic Differential to American 

samples also emerged in very different languages and cultures. In a 

sample that included among other languages, American English, Finnish, 



Dutch, and Japanese, Osgood demonstrated that the affective-reaction 

system determined by the Semantic Differential had a high degree of 

generalizability. The individual scales that defined the evaluative, 

active, and potent factors varied from language to language, but in 

most instances emerged as important factors in subjective reactions to 

a variety of concepts. Though the scales varied, they nearly always 

appeared to be "intuitively" appropriate to a speaker of American 

English. 

Studies that permit a cross-cultural comparison of semantic 

categories were few in number. An American Indian (Papago) language 

study conducted by Casagrande and Hale ( 1967) was monumental. 

They found by employing a list of semantic categories that Papago 

speakers used fourteen categories. Further investigation of these cate

gories revealed a reduction to three more fundamental categories, e.g., 

there were separate categories for function, provenience (origin), and 

operations. Characteristic differences were found between the ways 

in which Papago speakers and speakers of American English assign 

concepts to semantic categories. For example, the Papago speaker 

defined the nose as: (1) that which is between the eyes and the mouth, 

and (2) as the organ for breathing. Therefore, the Papago speaker first 

assigned a spatial description and then a class (branching tree) des

cription. A comparative analysis indicated that an average American 
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college student nearly always started with the class inclusion (the 

organ for breathing). And if his definition coded the spatial location 

characteristic of the nose, it was usually by way of a class structure 

(the nose is a part of the face). 

Other semantic differences between cultures were found for 

color. Conklin ( 1955) discovered that the Hanunoo-speaking people 

of the Philippines code colors in a kind of dual system of opposites. 

These people had one basic color term for long wave-length colors and 

another pair of opposites denoting the contrast between dark colors and 

light colors. This dual system placed all special color names also in 

contrasts. Conklin stated that color terms were developed highly in the 

English language and that color naming in English cultures is most 

highly similar in psycho-physical relations. He also observed that it 

is coded into a kind of spatial model, and that model is apparent in the 

way an American English-speaking person thinks about colors. Conklin 

further assumed that English language and Western technology have 

influenced considerably various other languages. The Japanese lan

guage, for example, was found to have a "westernized" one. It follows 

that the Japanese traditional system has been influenced so highly by 

a "westernized" one that it would be difficult to articulate indigenous 

properties. 



Another similar linguistic review by Whorf (1957) on Hopi 

Indians of Southwestern United States suggested parallel results. 

Whorf hypothesized that an individual's whole conception of the world 

is at the mercy of the language he speaks, particularly the grammar of 

the language. He claimed that the Hopi Indians never could have devel

oped anything like Aristotelian philosophy because that philosopy or 

the whole of European philosophy articulates a separation between 

objects (existence) and action (motion or events). Such a distinction 

cannot be expressed easily in Hopi. 

Whorf hypothesized that the basic distinction between the Hopi 

and the English on semantic development lay in the distinction between 

nouns and verbs. He affirmed that nouns and verbs represented funda

mental grammatical categories, but argued that the particular use and 

distinctions between them varied from language to language. Verbs in 

English denote actions. Actions characteristically are short-lived 

events compared with things that are regarded as relatively enduring 

events. For example, the event denoted by "strike" or "hit" is here and 

gone, whereas the event denoted by a "rock" is here and gone only on 

a scale of geological time. Yet, Whorf questioned, why is "fist" a noun, 

since it really names an action (moving the hand into a particular for

mation ). The distinction between nouns and verbs in Hopi is not a 

distinction between action and things, but a distinction based entirely 



on duration. Thus "lightning," "spark," "wave," "flame," and "puff" 

of smoke, are verbs. Events of necessarily brief duration must be 

verbs. "Cloud" and "storm" are nouns in Hopi but barely so. "House, 

"main," and "rock" are all definitely nouns. Therefore, it Whorf was 

correct, a basic philosophy of one's environment would be built into 

his language (semantics), thought, and organization of memory. 

It therefore was concluded that within a whole semantic field, 

meaning and organizational relationships may refer to different systems 

of semantic categorization in different cultures. 

Conclusions 

It was concluded from the review of the literature that there is 

a definite change in semantic development commensurate with chrono

logical age in the present American-English language culture. That is, 

children normally between the ages of six to eight shift in dominance 

from syntagmatic associations to paradigmatic associations, or from 

relational to analytic classifications. Earlier research in paired-

associate learning demonstrated that this phenomenon occurred around 

age twelve a half century ago in the American culture, suggesting that 

cultural changes in the environment have influenced verbal development 

The explanation of the shift appeared to be related to the child's in

creasing awareness of the association meaning of the words. Also the 

process of semantic development in a native English language culture 

is related to the acquisition of implicit grammatical rules of English. 



It was concluded also that the semantic development of a 

language included several variables of consideration other than the 

addition of words to the vocabulary, e.g., development of the meaning 

of each word and the establishment of the network of relationships 

among word meanings. Evidence of paradigmatic shift phenomenon 

further indicated that children's meanings for words are not identical 

with those possessing higher levels of cognitive maturity as adults. 

Furthermore, an adequate instrument to measure the association strength 

of paradigmatic dominance might function most appropriately as an 

index to measure the rate of semantic development. A free recall para

digm employed for memory and semantic organization and associational 

development therefore was attested as the best rough-and-ready tech

nique to analyze cultural differences. One cultural group may respond 

more in the particular semantic category while another cultural group 

may give different responses because a qualitatively different category 

is operative. The qualitative and overall quantitative differences of 

categorical structure are more suitable for analysis. 

The research further suggested that the rate of semantic devel

opment depends on acquisition rate of abstractness of semantic 

features. In turn, acquisition of abstractness of semantic features 

most probably depends on levels of verbal development fostered by the 

environment or culture. 



It was concluded further from the literature, that inasmuch as 

the free recall paradigm was used to investigate both memory and 

verbal learning, it would be appropriate to consider it as a possible 

method to unify findings cross-culturally in memory, verbal learning, 

and semantic development; also organizational processes in memory 

were recognized experimentally as linguistic in origin and form. The 

ability to reproduce aspects of individual experiences is one of the 

fundamental properties of the mind. It was evident that more complex 

mnemonic skills of an articulate person or an articulate culture include 

this ability. 

In harmony with these conclusions it was concluded also that 

within a whole semantic field, meaning and organizational relationships 

may refer to different systems of semantic categorization in different 

cultures. 

The relation of thought (memory) to word (semantics) is inter

related. As Vygotsky has said: 

The relation of thought is not a thing but a process, a con
tinual movement back and forth from thought to word and from 
word to thought. In that process the relation of thought to 
word undergoes changes which themselves may be regarded 
as development... .Thought is not merely expressed in words; 
it comes into existence through them (Vygotsky, 1962, 
p. 125). 

It follows that the study of free recall constitutes a logical 

starting point in research toward the goal of understanding cross-

cultural patterns of memory and semantic development. 



CHAPTER 3 

METHODS 

Subjects 

Ten ethnic or cultural subgroups were represented in the sample 

(218 subjects). The subgroups were classifed and sampled as follows: 

(1) 70 native American English, (2) 27 Papago, (3) 12 Mexican Ameri

can, (4) 17 Haole Hawaiian, (5) 10 New Zealand Pakeha, (6) 13 

Chinese, ( 7) 22 Japanese, (8) 23 Hawaiian, (9) 13 Tongan, and 

(10) 11 Samoan. All subjects in the sample were between 16-21 years 

of age. Each ethnic group included males and females. Each subject 

had at least an elementary level of comprehension of the English lan

guage with a past experience of two or more years of formal English 

training. 

Ethnic or Cultural Grouping 

In attempting to determine the respective cultural groups to 

which respondents were to be assigned, each respondent was asked to 

name the cultural or ethnic group with which he believed he most 

closely identified. The classifications listed below were used to 

select the ten subgroups. 
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Those respondents not fitting into one of the delineated 

subgroups were screened out of the cross-cultural sample. The sub

groups were identified by the following descriptions. 

1. American: The subjects were native English-speaking 

adolescents attending Tucson High School or The University 

of Arizona in Tucson, Arizona. The subjects represented 

individuals coming from all regions of the continental 

United States. American English was the only language 

known to and spoken by any member of the entire group. 

2. Mexican American: The subjects were of Southern Arizona 

residency and represented a Mexican subculture where 

Spanish was the native language spoken. The subjects 

were selected from Tucson High School and The University 

of Arizona in Tucson, Arizona. 

3. Papago: The subjects were members of the Papago Indian 

reservation, Sells, Arizona enrolled at Babaquivari High 

School. The native language of each of the subjects was a 

Papago dialect similar to that of the Pima Indian. The 

Papago subjects were living on part of their original tribal 

home which formerly included the territory south of Tucson, 

Arizona, into Sonora, Mexico. 
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Haole Hawaiian: The subjects were Caucasian and native 

born in the State of Hawaii. All subjects had attended 

school at least through the eleventh grade in Hawaii, and 

were attending either Kahuku High School, the Church 

College of Hawaii, or the University of Hawaii on Oahu. 

Hawaiian: The subjects who identified themselves as 

Hawaiian were native born to the State of Hawaii and 

claimed greater than one-half Hawaiian lineage. They were 

selected from Kahuku High School and the Church College 

of Hawaii. 

Samoan: The subjects selected as a Samoan subgroup were 

foreign students from Western Samoa and American Samoa, 

South Pacific, attending the Church College of Hawaii. 

Tongan: The subjects selected as a Tongan subgroup were 

foreign students from the Kingdom of Tonga, South Pacific, 

attending the Church College of Hawaii and the University 

of Hawaii. 

New Zealand Pakeha: The subjects who were native to New 

Zealand and not considered of Maori or of other Polynesian 

origin were categorized as Pakeha. They were currently 

attending the Church College of Hawaii and the University 

of Hawaii. 
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9. Tapanese; The subjects selected in the Japanese subgroups 

were native born to the State of Hawaii and claimed greater 

than one-half Japanese lineage. They were selected from 

Kahuku High School and the Church College of Hawaii. 

10. Chinese: The subjects selected as Chines were students 

in the Church College of Hawaii from Hong Kong and Taiwan. 

Either Cantonese or Mandarin was the native language of 

the members of this group. 

Procedures 

Testing Centers 

Since there were ten cultures represented in the study, it was 

necessary to make arrangements to set up testing centers that would be 

reasonably accessible to the respondents who had agreed to take the 

recall test. Four testing centers for the administration of the tests to 

the respondents were established in the following locations: 

1. The University of Arizona, classroom 437, College of Edu

cation, Tucson, Arizona. 

2. Babaquivari High School, classroom 7, Sells, Arizona. 

3. The Church College of Hawaii, classroom 80, Laie, Oahu, 

Hawaii. 

4. Kahuku High School, library, Kahuku, Oahu, Hawaii. 



Administration of the Tests 

All of the tests were completed by the respondents while in the 

testing centers under the direction of the investigator. The organiza

tion of respondents in Hawaii was assisted by Dr. Robert DeVries, 

Dr. Robert Laird, Mrs. Charlene Bell of the Church College of Hawaii, 

and Mr. Jerold Bell of the University of Hawaii. Respondents in Arizona 

were organized through the assistance of Dr. Glen Nicholson of the 

Department of Educational Psychology, The University of Arizona; 

Mr. Don Peterson and Mr. Walter Hully of Babaquivari High School on 

the Papago Indian Reservation at Sells. 

The subjects were tested in groups. Each subject was given 

twelve trials. The subjects were informed that they were to be given 

several words, and after each list was given the subjects were asked 

to write down, in any order, as many of the words they remembered. 

The words were presented on a screen at the rate of one word per 

second. Each subject was given a sharpened #2 pencil and twelve 

2 x 11-1/2 sheets of lined paper clipped together. Immediately after 

each list was presented the subject was given 60 seconds to respond 

through writing. The list presentation was recorded by each subject 

on a separate sheet of paper which when completed was placed face 

down on the floor beside him. 



Description of Tests 

In preparing the test instrument, eight nouns and eight verbs of 

one syllable were selected from the 500 most frequently used words in 

the original Thorndike-Lorge (1944) G count. The noun and verb lists 

of words were rated as relatively high frequency words in language 

usage, but minimally associatively related to one another in terms of 

free association norms. Each word selected: (1) is composed of no 

more than one syllable according to Webster's Seventh New Collegiate 

Dictionary, (2) is not a contraction, (3) is not a name of a person, 

and (4) is within a similar frequency count range. The words were 

taken from the table provided by Kucera and Francis ( 1967 ). The words 

selected rated high in frequencies with ranges from 6-312 for nouns and 

42-9816 for verbs per million. The words and their frequencies are: 

can ( 1972), spoon (6), did (104), chair (66), grass (53), will (2244), 

is ( 1099), sky (58), was (9816), book (193), door (312), shirt (27), 

baby (62), could ( 1599), had (5133), and seems (42). The 

sixteen words were randomized twelve times, such that no word 

occupied the same serial position more than once. The sequential 

memory task in all conditions of the experiment was to recall a series 

of stimuli presented visually at regular intervals by Kodak Carousel 

slide projector (Model 850) for twelve alternating presentation-recall 

periods. Each word was exposed for one second, with a one second 
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interval between words when the slide changed. Timing was 

accomplished by means of a metronome. The projected words appeared 

all in capitals four inches high. Immediately after each trial the sub

jects were given 60 seconds in which to respond. The next presenta

tion trial began as soon as the last recall period ended. Each subject 

was supplied with twelve lined sheets of paper. The subjects were 

informed that they would be shown a list of words on slides for several 

trials, and after each trial they were to turn over the top sheet and be

gin to write down as many words as they could remember in any order. 

The instructions stressed that only the number of words recalled were 

important, and not the order in which they were recalled. After each 

recall period the response sheets used were placed face down on the 

floor out of sight. The following were the verbatim instructions: 

I am going to show you some words on slides. When the 
words are finished, I will tell you to tear off the top sheet 
and begin writing. Write one words on each line starting 
with the first line. Write down as many of the words as 
you can remember. The order in which you write the words 
down is not important, but the number of words is important. 
Do not ask any questions once the experiment begins. Any 
questions? All right, look at the slides, please. 

The words within the lists were randomized on each trial to 

minimize serial positions, primacy and recency effects. 

Test Construction 

An example list of nouns and verbs and scoring procedure are 

found in Table 2. The list structure has eight nouns that go 
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Table 2. Stimulus Words • 

Nouns Verbs Scorinq 

door is seems 
P 

chair had will 
S 

sky could baby 
S 

grass was can 
S 

spoon did shirt 
S 

book can did 
S 

shirt will book 
P 

baby seems spoon 
S 

could 
S 

grass 
S 

had 
P 

was 
S 

sky 
S 

is 
S 

chair 
S 

door 

12 syntagmatic 
3 paradigmatic 
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quasi-syntagmiatically with eight verbs. All the verbs fit in syntax 

with all the eight nouns, but the structure provides numerous possible 

combinations of paired responses. By generating the list in this 

fashion the responses are scored bi-directionally with equal amounts 

of connective properties between stimulus words. 

It was logical to assume that the variables, paradigmatic 

dominance, syntagmatic dominance, English language acquisition, and 

age, among all ten cultures have normal distributions. That is to say, 

if a measure of syntagmatic dominance and English language acquisi

tion could be found for each member of the defined populations, these 

numerical quantities would be distributed closely approximating a normal 

curve. The syntagmatic dominance levels as determined by the • 

measurement devices compare in this respect to other biological or edu

cational measurements such as height, weight, and achievement tests. 

It was assumed that the variances of the ten populations from 

which the samples were drawn do not differ markedly from each other. 

The variables, numbers of paradigmatic and syntagmatic associations, 

are assumed to be normally distributed with equal variances across the 

ten populations. The procedure is described below. 

The organization in the output was determined by the ordering of 

response items. If there was a noun followed by a verb or the reverse, 

it was scored as a syntagmatic unit. If a verb was preceded or followed 



by a verb or a noun was preceded or followed by a noun, it was scored 

as a paradigmatic unit. With this bi-directional measure there was a 

possible result of 15 organizational units for each trial for each cultural 

group. The mean number of paradigmatic units per trial and the mean 

number of syntagmatic units per trial was determined for each group. 

Then the means were averaged over trials to give a mean for each 

cultural group for paradigmatic responses and a mean for syntagmatic 

responses. 

To decide whether the magnitude of the differences between 

cultural group means was sufficiently large to reject the null hypothe

ses, one-way analysis of variances tests for randomized designs were 

calculated. 

The Scheffe post hoc method of multiple comparisons was calcu

lated to determine significant differences between group means. The 

.05 level of significance was adopted for a criterion of rejection of the 

hypotheses. Each cultural group was compared statistically with the 

native American English language group. 
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CHAPTER 4 

RESULTS 

This chapter contains the analysis of the data which were 

gathered according to the procedures described in the preceding chapter. 

The results of the statistical analyses are applied to the experimental 

hypotheses and presented in the study in the order as they related to 

the objectives of the study. 

It was hypothesized generally that when the same word recall 

list is presented and administered in an identical fashion to native 

American English language adolescents, the same paradigmatic-

syntagmatic associational phenomena that are demonstrated in word 

association studies would be seen in free recall. 

In general the findings indicate that native American English 

language adolescents do not differ from previous studies on patterns of 

paradigmatic dominance in free recall; findings found in word associ

ation studies (Ervin, 1961; Brown and Berko, 1960) from a similar 

linguistic culture and age group also indicated the same situation. The 

adolescents in the native American English language sample demon

strated through free recall a paradigmatic dominance was evident in the 

adolescent period. Furthermore, it was found that all nine non-native 
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American English language cultural groups sampled in the study 

demonstrated the same phenomenon of paradigmatic dominance over 

syntagmatic responses in late adolescence. None of the nine non-

native American English language cultural groups demonstrated a high 

paradigmatic dominance and a low syntagmatic response level as pro

nounced as the native American group. 

It also was hypothesized that when the same word recall list is 

presented and administered in an identical fashion to adolescents of 

various cultures the mean of the score for paradigmatic dominance would 

not differ significantly from the mean score of native American English 

language adolescents. The analysis of the data indicated that the sub

jects in general that represent the non-native American English language 

samples do not differ in the mean of the scores for paradigmatic domi 

nance from native American subjects. Only three of the nine cultures 

compared significantly differed in paradigmatic domiance. Statistical 

analysis demonstrated that the Papago, Hawaiian, and Chinese cultural 

groups do differ significantly from the native American English language 

sample on a level of paradigmatic dominance. The Papago and Hawaiian 

groups also significantly differed from the native American English group 

on a syntagmatic response level. 

Out of a population of 296 who were administered the free-

recall design, 226 qualified as a true sample by age and by a desig

nated ethnic group. Data on 218 subjects were usable in the study; 
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eight tests were rejected by the administrator for irregularities, the 

irregularity being the failure of the subjects to complete all twelve 

trials on the recall design. 

The analysis of data employed the use of the University of 

Arizona Computing Center Library DATMAN program and the SPSS program 

of the University of Hawaii Computing Center Library. DATMAN, a 

FORTRAN IV program permitted the manipulation of data through the use 

of instructions in a natural language context. With the language trans

lated and recorded into DATMAN language the various types of descrip

tive language associations and statistical transformations could follow. 

SPSS, a Statistical Package for the Social Sciences, provided a program 

to analyze statistically the transformations by a series of one-way 

analysis of variance tests. Paradigmatic and syntagmatic pairs, 

intrusion responses, and language differentials were computed across 

all cultural, groupings against the native American English group. Due 

to the preliminary results an inter-ethnic group analysis was made 

between the Hawaiian and Chinese samples. 

The findings on the 218 subjects are presented in the materials 

that follow. The performance data of subjects in various groups were 

analyzed in terms of five variables (Appendix A). These variables 

were years of;first language, second language and years, syntagmatic 

pairs (S-P), paradigmatic pairs (P-P), and intrusion responses (I-R). 



Each subject is represented by culture and Arabic number rather than 

'by name in this table and all following tables and figures. 

Each ethnic group was compared with the native American 

English language group to find similarities and differences in relation 

to the stated variables. The first variable considered is that of culture 

affiliation or ethnic group identification. 

Cultural Grouping of the Subjects 

Table 3, cultural groupings of the subjects, presents the 

number of subjects who were native American English language adoles

cents or Anglo-American, and non-native American English language 

adolescents classified into nine separate ethnic groups as follows: 

Mexican American, Papago (American Indian), Haole (Caucasians 

native to the Hawaiian Islands), Hawaiian, Samoan, Tongan, New 

Zealand Pakeha, Japanese, and Chinese. 

Table 3 shows that approximately one-third of the subjects, 

32 percent, were native American English language adolescents. There 

were nine ethnic groups who collectively represented approximately 

two-thirds of the subjects, 68 percent, and were non-native American. 

The non-native American group represents membership in the following 

ethnic cultures: Mexican American (N = 12, or 6 percent), Papago 

(N = 27, or 2 percent), Haole (N = 12 or 8 percent), Hawaiian (N = 23 

or 10 percent), Samoan (N - 11 or 5 percent), Tongan (N = 13 or 6 
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Table 3. Cultural Groupings of the Subjects 

Cultural Classification Number Percent 

Anglo American 70 32 

Mexican American 12 6 

Papago 27 12 

Haole 17 8 

Hawaiian 23 10 

Samoan 11 5 

Tongan 13 6 

New Zealand Pakeha 10 5 

Japanese 22 10 

Chinese 13 6 

Total Non-English American 148 68 

Total 218 100 



percent), New Zealand Pakeha (N = 10 or 5 percent), Japanese 

(N = 22 or 10 percent), and Chinese (N = 13 or 6 percent). 

Age of the Subjects by Cultural Groups 

The 218 adolescents were identified in cultural groupings from 

16 to 21 years of age. Table 4, age frequencies and percent by culture, 

presents age data regarding each respective culture group. Mean ages 

and standard deviations for each group were computed and are repre

sented as follows: native American, X= 19.14, SD = 1.45; Mexican 

American, X= 19.42, SD = 1.88; Papago, X= 18.19, SD = 1.04; Haole 

Hawaiian, X= 19.53, SD = 1.28; Hawaiian, X= 18.86, SD = 1.56; 

Samoan, X= 19.82, SD = 1.40; Tongan, X= 19.54, SD = 1.45; New 

Zealand,Pakeha, X= 19.90, SD = 1.20; Japanese, X= 18.45, SD = 1.44 

and Chinese, X = 19.38, SD = 1.66. 

A small variation in age means was noted among the subjects. 

Age means ranged from 18.19 years of age to 19.82 years of age with 

a total sample mean of 19.08 years of age. Those 19 to 21 years of 

age formed the largest group with a total of 120 or 55 percent. Those 

16 to 18 years of age formed the remainder with a total of 98 or 45 per

cent of the total sample. 



Table 4. Age Frequencies and Percent by Culture 

Culture Aqe f % Aqe f % 

American 16 0 0 19 11 10 
17 9 13 20 9 13 
18 21 30 21 20 29 

Mexican Ameri
can 16 1 8 19 0 0 

. 17 2 17 20 3 25 
18 1 8 21 5 42 

Papago 16 1 4 19 4 15 
17 4 15 20 2 7 
18 15 55 21 1 4 

Haole 16 0 0 19 4 23 
17 1 6 20 4 23 
18 3 18 21 5 30 

Hawaiian 16 0 0 19 2 18 
17 4 17 20 1 4 
18 8 35 21 6 26 

Samoan 16 0 0 19 2 18 
17 0 0 20 0 0 
18 3 27 21 6 55 

Tongan 16 0 0 19 2 15 
17 1 8 20 2 15 
18 3 23 21 5 39 

New Zealand 16 0 0 19 1 10 
Pakeha 17 0 0 20 3 30 

18 2 20 21 4 40 

Japanese 16 1 5 19 4 18 
17 4 18 20 0 0 
18 9 41 21 4 18 

Chinese 16 0 0 19 2 15 
17 2 15 20 0 0 
18 3 23 21 6 46 
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Language 

It was found that there is no significant relationship between 

years of English as a second language and paradigmatic dominance to 

the cultural groups investigated. To test the specific hypothesis that 

subjects would not differ significantly in the number of years they had 

been speaking English as a second language and levels of paradigmatic 

dominance, the subjects were grouped into three categories. The 

following three classifications of English development were identified: 

primary, from 1-7 years; secondary, from 8-14 years; and tertiary, from 

15-21 years. Table 5 presents the means and standard deviations of 

paradigmatic dominance scores for levels of English as a second lan

guage. 

Table 5. Means and Standard Deviations of Paradigmatic Dominance 
Scores for Levels fo English as a Second Language 

Language Number of years 
Group Enqlish spoken N M SD 

Primary 1-7 17 82.35 26.17 

Secondary 8-14 37 75.95 24.55 

Tertiary 15-21 44 85.86 22.45 



Table 6 summarizes the findings of an analysis of variance 

involving the year levels of English as a second language and paradig

matic dominance. Differences among the subjects belonging to the 

three language levels (X^ = 82.35, X£ = 75.95, and Xg = 85.86) were 

examined for statistical significance using a one-way analysis of vari

ance. As hypothesized, the results of the analysis revealed that number 

of years of English as a second language did not produce significant 

differences in levels of paradigmatic dominance (F = 1.28, df = 2/119, 

p = .26). 

Table 6. ANOVA Summary of Year Levels of English as a Second 
Language 

Source SS df ms F 

Groups 

Error 

Total 

Intrusions 

To test the hypothesis that native American English language 

adolescents do not differ in the rate of intrusions in free recall from 

non-native American English language adolescents, analysis of vari

ance was used to determine the difference between the obtained mean 

score of each of the respective nine cultural groups, and that of the 

1373 2 686.3 1.28 

63750.7 119 535.721 

65123.7 121 



native American English language group. The overall F test indicated 

that there were significant differences (F = 2.83, df = 9/208, p < .01) 

in the mean intrusion rates among cultural groups. The Scheffe method 

of selected comparisons showed that rate of intrusion responses was 

significantly larger (S = 16.45, p < .05) for the Papago group than the 

native American English group (see Table 7). Intrusion responses were 

the words produced by the subject which did not appear on the list pre

sented to him. If a word similar to one on the list was misspelled, and 

thereby constituting a different word not on the list, it was counted as 

an intrusion. If the misspelling of a word did not produce a different 

word, as judged by Webster, it was counted as a correct response. 

Intrusion responses were calculated along with organizational associ

ations so as to serve as pair association breaks between recall words. 

The mean performance of intrusion responses for Papago subjects was 

highest of all groups. Next to Papago subjects were Chinese whose 

mean performance on this task was 3.67. The New Zealand Pakeha 

group scored the lowest. 

Table 8 provides evidence that the assumption of normality and 

homogeneity of variance are not met by these data. Bartlett's test for 

homogeneity of variance demonstrated that the observed value of XA 

(94.09) statistic is larger than the critical value .99(9) = 21.7. 

The experimental data on intrusion responses do not support the hy

pothesis being tested. 
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Table 7. ANOVA Summary of Intrusion Responses in Free Recall among 
Native American English Subjects and Non-Native American 
English Subjects from Various Cultures 

Source SS df ms f 

Groups 224.85 9 24.98 2.83* 

Error 1834.11 208 8.82 

Total 2058.96 217 

* p <.01 

Table 8. Means and Standard Deviations of Intrusion Responses in Free 
Recall for All Groups 

Culture 
Group Number 

Mean Intrusion 
Score SD 

American 70 1.31 1.92 

Mexican 12 1.33 1.56 

Papago 27 4.15 4.17 

Haole 17 1.47 1.74 

Hawaiian 23 2.96 5.42 

Samoan 11 1.36 2.06 

Tongan 13 1.46 2.37 

Pakeha 10 0.30 0.48 

Japanese 22 2.05 2.36 

Chinese 13 3.69 3.40 
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Paradigmatic -Syntagmatic Organi zation 

In attempting to analyze the structural organization of 

paradigmatic-syntagmatic associations for the sample, a primary ques

tion was explored. Is there a dominance of paradigmatic responses 

evidenced by late adolescence in all cultural groups investigated? 

A comparative analysis initially involved using a one-way analysis of 

variance to the combined sample. The following table (Table 9) pre

sents the significance of a paradigmatic dominance. 

Table 9. ANOVA Summary between Syntagmatic and Paradigmatic 
Responses for the Combined'Sample 

Source SS df ms F 

Groups 207257 1 207257.00 526.38* 

Error 170883 434 393.74 

Total 378140 435 
_____ 

Table 9 shows that there is a significant difference in 

syntagmatic-paradigmatic responses (F = 526.38, df = 1/434, p < .01). 

Such results were consistent with the results obtained when each sub

group was compared with English speaking Americans. 

The data from the respective cultural groups were analyzed using 

the same rationale and procedures as the combined sample. An analysis 

of variance for significance was computed on the raw data and the 
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assumption of split associations was retained in all cases. 

Hypotheses B3-Bllare represented under syntagmatic and paradigmatic 

association headings that follow. Each respective cultural group was 

differentially analyzed and compared to the native American English 

language group. 

Syntagmatic Association 

To test the hypotheses that there is no significant difference in 

levels of dominance in syntagmatic organization of free recall between 

native American English language adolescents and native Mexican Ameri

can, Papago, Haole Hawaiian, Hawaiian, Samoan, Tongan, New 

Zealand Pakeha, Japanese and Chinese adolescents, a one-way analysis 

of variance was conducted (Table 10). 

Table 10.- ANOVA Summary on Cultural Groups for Syntagmatic 
Associations 

Source SS df ms f 

Groups 4204 9 467.11 2.01* 

Error 48532.2 208 233.33 

Total 52736.2 217 

*p <.05 

Results of Scheffe tests between groups demonstrated no signifi

cant differences at the .05 level, although the Papago (F = 5.95, 
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p < .10) groups showed a trend to score higher than the native American 

English language group. Table 11 presents a comparative summary of 

syntagmatic associations. 

Table 11. Statistical Summary of Syntagmatic Associations in Free Recall 
between Native American English Language Subjects and Non-
Native American English Subjects 

Culture 
Grouo Number 

Mean Syntag
matic SD 

American 70 40.37 14.73 

Mexican 12 44.83 20.30 

Papago 27 48.81 15.60 

Haole 17 44.47 15.17 

Hawaiian 23 51.57 12.99 

Samoan 11 53.82 13.75 

Tongan 13 48.62 22.25 

Pakeha 10 47.40 14.71 

Japanese 22 49.05 13.12 

Chinese 13 47.23 12.62 

Consistent with expectation, syntagmatic levels between groups 

were highly similar with slight variation. Papago (X = 48.81), Ha

waiian (X = 51.57), and Samoan (X = 53.82) groups were the only 

groups among non-American groups which differed significantly from the 



native American English group (X = 40.37) in terms of syntagmatic 

association and free recall. The hypotheses Bl-Bll, which stated that 

there are no significant differences in levels of dominance in syntag

matic organization of free recall between native American English lan

guage adolescents and non-native American English language adoles

cents, were substantiated. 

Paradigmatic Association 

To test the hypotheses that there were no significant differences 

in levels of dominance in paradigmatic organization of free recall 

between native American English language adolescents and native 

Mexican American, Papago, Haole Hawaiian, Samoan, Tongan, New 

Zealand Pakeha, Japanese and Chinese adolescents, a one-way analy

sis of variance was conducted. Table 12 presents an overall analysis. 

Table 12. ANOVA Summary on Cultural Groups'for Paradigmatic 
Associations 

• •••—• *• '! ' ••••1 u.'.y' ' • '•••..-I... i i i .—..i ... _ 

Source SS df ms f 

Group 27883.5 

Error 90090.7 

Total 117974 

9 3098.17 7.15* 

208 433.13 

217 

* p <.01 



The results of the Scheffe method showed that the Papago (S = 

57.13, p <.01) and Hawaiian (S = 17.75, p <.05) culture groups both 

obtained significantly lower paradigmatic association levels than the 

native American English language group. Consistent with expectation, 

paradigmatic levels of other cultural groups were highly similar to the 

native American with slight variation. Differences, however, were 

insufficient to reach significance at the .05 level. Table 13 presents 

a comparative summary of paradigmatic associations. 

As indicated in Figure 1, the two predominantly English speaking 

groups of United States culture, American and Haole Hawaiian, had 

higher mean total scores in paradigmatic association and lower mean 

scores in syntagmatic associations than the non-native English cultures. 

No differences in pair associations were observed with Mexican, Haole, 

Samoan, Tongan, Pakeha, Japanese, and Chinese mean scores. There

fore, significantly firm support was found for the hypotheses (B3, B5, 

B7, B8, B9, BIO, Bll) that native American adolescents produce no 

difference in level dominance in paradigmatic organization of free re

call from non-native American adolescents with the exception of Papago 

and Hawaiian adolescents (B4, B6). 

Papago and Hawaiian adolescents were found to be significantly 

different from native American adolescents in paradigmatic performance. 

The same groups, however, showed no significant differences in levels 
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Table 13. Means and Standard Deviations of Paradigmatic Associations 
in Free Recall among Native American English Language 
Subjects and Non-Native American English Language 
Subjects 

Culture 
Group Number 

Mean Paradig
matic Score SD 

American 70 101.07 19.34 

Mexican 12 95.00 25.09 

Papago 27 65.41 19.71 

Haole 18 98.24 29.51 

Hawaiian 23 80.00 19.41 

Samoan 11 88.91 19.04 

Tongan 13 88.54 27.40 

Pakeha 10 90.50 24.97 

Japanese 22 89.59 20.60 

Chinese 13 84.62 21.55 
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of syntagmatic and intrusion responses. Comparative analyses of the 

standard scores of American, Hawaiian, and Papago adolescent groups 

indicated differences. 

The range interval scores on syntagmatic and paradigmatic re

sponses between American and Hawaiian groups were 3.76 and 21.07. 

The latter range represents a paradigmatic dominance considerably 

higher than the Papago but relatively low by total group comparison. 

Table 14 shows that on a one-way analysis of variance there 

was a significant difference at the .05 level for paradigmatic dominance. 

Therefore, paradigmatic associational development was clearly discrimi

nated by all other cultural groups in the study. 

Table 14. ANOVA Summary between Papago and Hawaiian Groups for • 
Paradigmatic Associations 

Sources SS df ms f 

Group 

Error 

Total 

2644.78 1 2644.78 6.90* 

18388.50 48 383.09 

21033.38 49 

*p <.05 
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Tables 15 and 16 show the results of a one-way analysis of 

variance, which indicated no significant differences in syntagmatic and 

intrusion responses between groups. Though Papago and Hawaiian 

groups significantly discriminated on paradigmatic responses between 

groups and individually from the native American group, high similarity 

effects are observed in syntagmatic and intrusion response effects. 

Table 15., AMOVA Summary between Papago and Hawaiian Groups for • . 
Syntagmatic Associations 

Source SS df ins f 

Group 93.97 1 93.97 .45 

Error 10039.70 48 209.16 

Total 10133.67 49 

Table 16. ANOVA Summary of Papago and Hawaiian Groups for Intrusion 
Responses 

Source SS df ms f 

Group 17.64 1 17.64 .77 

Error 1098.36 48 22.88 

Total 1116.00 49 
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The Hawaiian group, as stated in Chapter 3, was composed 

wholly of ehtnic-cultural adolescents having greater than one-half 

Hawaiian lineage. The most dominant minority ethnic-cultural mixture 

among the group was Chinese. Commonality factors were sought by a 

lateral comparison on associations and intrusion responses between 

the Hawaiian and Chinese cultural groups. Figure 3 presents a plot 

comparison by syntagmatic and paradigmatic mean responses between 

the Hawaiian, Chinese and the American groups. Noteworthy is the 

high parallel similarity between the Hawaiian and Chinese groups. 

Tables 17, 18, and 19 present statistical comparisons between 

Hawaiian and Chinese groups by means of one-way analyses of vari

ance. A between group analysis for paradigmatic associations (Table 

17) revealed significant differences at the .01 level. Hence the 

Chinese group differed from the Hawaiian group in dominance levels. 

An analysis of syntagmatic associations and intrusion responses between 

groups revealed a high level of commonality with no significant differ

ences (Table 18 and 19). 

The overall comparative analysis between Hawaiian and Chinese 

adolescents clearly indicated highly comparable scores. These data 

obtained from overall comparative analysis suggested criteria which 

would be necessary for two or three syntactical variables to discrimi

nate significantly from the native American group. Nevertheless, these 
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Table 17. ANOVA Summary between Hawaiian and Chinese Groups for 
Paradigmatic Associations 

Source SS df ms f 

Group 94.37 4 23.59 18.24* 

Error 25.88 20 1.29 

Total 120.25 24 
_____ 

Table 18.. ANOVA Summary between Hawaiian and Chinese Groups for 
Syntagmatic Associations 

Source SS df ms f 

Group 156.05 1 156.05 .94 

Error 5623.95 34 165.41 

Total 5780.00 35 

Table 19. ANOVA Summary between Hawaiian and Chinese Groups for 
Intrusion Responses 

Source SS df ms f 

Group 4.49 1 4.49 .19 

Error 785.73 34 23.11 

Total 790.22 35 



.  82 

could provide the spring board for further relevent research in 

cross-cultural syntactical investigations. 

Summary for Data Analysis on Syntagmatlc and 
Paradigmatic Associations 

Two important pieces of information have resulted from the 

analyses of syntagmatic and paradigmatic associational data. The first 

is that an associational response pattern of paradigmatic dominance by 

adolescents was observed in free recall by all ten ethnic-cultural 

groups tested. It was noticed that those cultural groups (e.g., Ameri

can English, Haole Hawaiian, Mexican American) scoring high in 

paradigmatic dominance scored lower than average in syntagmatic re

sponses and had greater levels of total word recall (r = .93). The 

second is that only two cultural groups in particular, the Papago and 

Hawaiian were found to be different in semantic performance from the 

native American English language group. The paradigmatic development 

for both groups was significantly lower than that of the native American 

group. The Hawaiians scored significantly ( < .05) higher in paradig

matic dominance over the Papago, but the Hawaiians were found to be 

lower than the Chinese in paradigmatic dominance ( < .01). Specifi

cally, paradigmatic performance as determined by free recall was found 

to be lower in the Papago and Hawaiian cultural groups. On other 

between group comparisons in recall, Papago and Hawaiians did not 

differ significantly on syntagmatic development or intrusion responses. 



CHAPTER 5 

' DISCUSSION 

A review of the data indicated that adolescents represented by 

ten cultural groups produced a paradigmatic dominance phenomenon on 

a free recall task that was comparable with phenomena found in studies 

of an American English language culture on paired associate tasks. It 

further showed that there were significant differences in levels of 

paradigmatic-syntagmatic development and intrusion responses in late 

adolescents when grouped according to ethnic background and compared 

to native American English language groups. 

Cultural affiliation groups were established for comparative 

purposes in attempts to determine if semantic performance would vary 

in respective cultures differing in linguistic patterns and technological 

development. Although it was found that Papago, Samoan, and Hawaiian 

groups differed on syntagmatic response levels from the native American 

group, it was found also that Hawaiian and Papago groups differed 

significantly on paradigmatic responses from the native American group. 

With respect to paradigmatic and syntagmatic dominance of 

association strength, the native American English language group indi

cated the greater discrimination for association responses than any 
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other single culture. The native American group demonstrated greater 

differences on both syntagmatic and paradigmatic response levels from 

all other cultural groups. There was a strong relationship (r = .93) 

observed between paradigmatic association strength and the total number 

of words recalled in each respective culture. Findings have been 

reported in previous studies (e.g., Mandler, 1967; Tulving, 1968) to 

suggest that recall is dependent upon organization. The validity of this 

interpretation of relationship was generally supported by the level of 

paradigmatic dominance and overall organization. 

With respect to the number of years the subjects had spoken 

English as a second language and levels of paradigmatic dominance 

in organization of recall, there were no performance differences ob

tained at any age level. These results may suggest that chronological 

age and association strength of paradigmatic dominance are not signifi

cant correlates by late adolescence. The age factor presumably di

minishes in significance with the increase of age. It appears logical 

that young children have a less well-structured set of semantic habits 

than adults, and therefore should have less interference generated 

between the organizational habits developed from the first language to 

that of a second language. The findings on paradigmatic dominance for 

all cultural groups indicated patterns of development similar to adult 

data in recall studies. Wicklund, Palermo, and Jenkins ( 1965) cited 



in their classic study that the relative amount of associative 

clustering was so much less for children and therefore they interpreted 

the data as a support for the hypothesis that associative connections 

between words are less highly developed for children than for adults, 

and hence exert less influence over children's performance in verbal 

learning tasks. On the basis- of the results of this study it was found 

that Papago and Hawaiian groups demonstrated a considerably lower 

level of.linguistic performance as measured by tasks used in the study. 

These performance levels may suggest that associative connections 

between words for the Papago and Hawaiian groups to be less highly 

developed. A Pidgin speaking language was linguistically observed 

around the experimentation of both groups which may account for these 

differences. 

The change in this kind of an association and the reason for 

variation in occurrence and strength by culture are difficult to explain 

in the absence of comparable research, although cross-cultural findings 

in this study appear to be in harmony with McNeill's (1966) hypothesis 

of the child's increasing awareness of semantic meaning features of 

words. For a young child, the meaning of a word seems to have a great 

deal to do with his use of the word. When a child in a particular 

culture becomes able to describe the numerous features of words he is 

more likely to give paradigmatic associations to words. Paradigmatic 
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responses would be analytic classifications. The contrasting 

syntagmatic associations are therefore more like relational classifi

cations since the associations are influenced by sentence position. The 

degree to which the individual in the particular culture uses contrasts 

and associative meanings linguistically would be related to association 

strength, dominance and syntactical development. In other words, 

greater paradigmatic dominance patterns of a culture should relate to 

greater abstractness or linguistic grouping and contrasting. 

The significant difference in performance of the Papago and 

Hawaiian groups and to a lesser degree of the Chinese group in 

syntagmatic.-paradigmatic associations may be related to environmental 

factors affecting semantic abstractness. Significantly high intrusion 

responses of the Papago group and to a lesser degree the Chinese and 

Hawaiian groups may suggest semantic interference. The primary 

factor of interference may further suggest categorical differences be

tween highly organized and less organized cultures. This rationale is 

supported further by the New Zealand English language (Pakeha) subjects 

demonstrating the lowest mean intrusion response scores from all other 

culture groups. Their much lower rate of intrusions over the native 

American English language group reflects high similarity with less 

semantic interference. 
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With respect to the organizational measures employed there 

were also performance differences obtained especially between the 

Papago and Hawaiian groups and the native American on recall. In 

recent years, a number of investigators have sought to explain the ca

pacity of memory to exceed the immediate memory span in terms of 

organizational processes. The ability to recall a list of unrelated items 

as in the present study have been attributed largely to the development 

of subjective organization (e.g., Mandler, 1967; Tulving, 1968). Con

siderably lower recall means on syntagmatic and paradigmatic associ

ations for the Papago and Hawaiian groups would suggest a difference 

in semantic performance and subjective organization. The hypothesis 

concerning categories or associations relating to subjective organiza

tion in semantic development is substantiated from these results. 

The Samoan group demonstrated the highest level of syntagmatic 

associations of all culture groups represented. The paradigmatic 

association response level was relatively average. These results may 

reflect several factors inherent to the Samoan subjects sampled. First, 

one-half of the Samoan group were representative of American Samoa and 

the balance were from Western Samoa. Most of the latter attended an 

American high school in Western Samoa. The ability to speak and write 

in English is more advanced in American Samoa than in Western Samoa. 

The American schooling has stressed the learning of English, whereas 
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in Western Samoa, English has mainly been taught as a subject 

elective beginning in higher elementary school grades. This "western

izing" influence and English language integration most probably has 

influenced to a significant degree the paradigmatic development in the 

subjects. Second, the syntagmatic associational level may be more 

indicative to the syntactical structure of the Samoan language than other 

factors. Milner (1966) states in the preface of the Samoan Dictionary 

that the linguistical structure of Samoan is relatively simple. Also, 

that there is a marked linguistic stratification of the language into 

formal and colloquial dialects. The colloquial is used by the greatest 

majority of Samoans. 

According to Keesing and Keesing ( 1966), the Samoan language, 

while retaining its basic integrity, has undergone considerable modifi

cation to meet modern conditions. 

As with other Polynesian languages it is in itself both rich and 
flexible, and much of the wider acculturation experience has 
been fitted in through manipulation of its existing store of 
verbal materials. In addition, "word borrowing" from English, 
and to a very minor extent from other sources, has occurred 
extensively, subject to incorporation of such verbal materi
als into the Samoan grammatical and phonetic systems 
(p. 162). 

Therefore, the very high level of syntagmatic associations and average 

paradigmatic level may reflect a bilingualism where a deep-rooted 

customary Samoan vernacular is essential in daily living and English 
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language fulfilling the needs for the confident control of a language 

medium that gives access to the abstraction of the larger world. 

The Japanese group demonstrated nonsignificance of difference 

from the native American group on syntagmatic-paradigmatic associ-

ational levels and intrusion responses. This result may suggest general 

agreement with Conklin's ( 1955) findings on cross-cultural color coding. 

Conklin inferred from his results that English language and Western 

technology have influenced other languages. The Japanese language 

was found to have a dual color naming system composed of both a tradi

tional and a "westernized" one; and that presently, the Japanese tradi

tional system has been so highly influenced by a "westernized" newer 

one that it would be difficult to articulate indigenous properties. 

The Mexican American, Tongan, and Haole Hawaiian groups did 

not differ significantly on syntagmatic-paradigmatic associational levels 

and intrusion responses from the native American group. The Pakeha 

group showed the lowest overall differences from the native American 

group in recall. The association scores of the former three groups 

suggest semantic factors of high similarity to the native American group. 

These findings suggest a significantly high level of development in 

language and semantics. Presumably, a considerable degree of English 

language meaning and "westernized" influence was integrated in the 

semantic fields of the Mexican American and Haole Hawaiian groups. 

The language inheritance of the Tongan group was relatively free of any 



Western culture or early English language influence and therefore lends 

support to the assumption of high level language development. Since 

the process of semantic development in a native English language 

culture is related positively to abstract linguistic development, any 

culture relatively free from English language influence and bearing a 

high profile of paradigmatic dominance, therefore, would reflect a high 

level of verbal development. 

The New Zealand Pakeha and Haole Hawaiian had native English 

language background. Relatively high levels of recall and subjective 

organization in both groups indicate a comparable semantic performance 

as that of native American groups. The results of this study were found 

to be consistent and appear to be supported by Horman's (1971) con

clusions that an earlier development of paradigmatic dominance was 

highly influenced by radio, television, and experience with spoken 

English language for children at an early age. A possible explanation 

for the close parallel of the Pakeha and Haole Hawaiian cultures to the 

native American may be that a similar experience of general acceler

ation might have occurred over the past 50 years (Woodrow and Lowell, 

1916). 

The comparative analysis between the Hawaiian and Chinese 

cultural groups (Figure 3) indicated similar profiles. The investigator 

believes that a cultural commonality factor may be a significant 
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consideration in these results. The Hawaiian population in this study 

represented subjects designated as "mostly" or "all" Hawaiians. 

A limitation with the "mostly" Hawaiian subjects was to ascertain 

objective ethnic identity through an interview. Each Hawaiian subject 

interviewed was asked, "What is your ethnic make-up?" and the answer 

was categorized as his or her predominant culture. Each of the "mostly" 

Hawaiian subjects demonstrated a minimum of 60 percent Hawaiian 

ancestry by making references to his respective genealogy. A signifi

cant percentage of Chinese was evident in all of the "mostly" Hawaiians 

selected. Therefore, the investigator believes that the Chinese variable 

did account for some degree of influence in the results. 

An additional area in which research should be extended is that 

of analyzing other kinds of linguistic criteria where Papago and Ha

waiian cultures differentiate from a native American English population. 

Research on noun and verb meaning concept learning also should facili

tate greater understanding of semantic development of these two cul

tures. The linguistic review by Whorf (1957) on Hopi Indians presented 

information with which to frame a comparable study with Hawaiian and 

Papago cultures. Fundamental grammatical categories would be ana

lyzed with particular distinction to noun and verb denotations. A multi-

trial free recall design would provide means to investigate clustering 

and other organizational strategies in each culture to determine just 

what strategies are being employed and to what extent. 



Linguistically it was evident that in both the Papago and 

Hawaiian cultures a dialect has developed from parts of several lan

guages. For the Papago, a basic combination of Papago, Spanish, and 

English languages provided a common spoken language. The common 

dialect spoken in rural Hawaii among Hawaiian groups is termed pidgin. 

Spoken pidgin is a combination of English and Hawaiian, with elements 

of Chinese, Portuguese, Japanese and "trader" language, but collec

tively appears considerably weaker in semantic development. Both the 

Papago and Hawaiian spoken dialects may serve a functional value in 

daily living but they may not facilitate the acquisition of semantic 

abstractness. This might be a possible explanation for the differential 

linguistic performance of these groups. It appears reasonable that 

students coming from Sells (Papago Reservation), Arizona, and from 

public schools in rural Hawaii would have educational problems similar 

to non-English speaking students due to the prevalence and persistence 

of pidgin dialects spoken. 

It might be of benefit to the Papago and Hawaiian groups if their 

languages were taught to children in each respective culture in the 

elementary and secondary schools with large Papago or Hawaiian en

rollments. Semantic knowledge of the native language by children and 

adolescents may be considered a prerequisite for greater linguistic 

acculturation of a second language such as English. 
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One of the limiting factors of this investigation was that 

students from cultures of the South Pacific and Asia were not tested in 

their respective countries. The free recall tasks were also not trans

lated into native languages for the entire study. Adolescents from 

foreign countries residing in Hawaii were tested in the English language. 

The range of years they stayed out of their respective countries was 

from one to three years. It is possible that testing the subjects in 

their native language and cultural environment might have produced more 

accurate estimates of their linguistic ability. 

The usage of stimulus words "can" and "will" were used in this 

study as verbs. Since they might also be understood as nouns it is 

suggested that in future studies great care to avoid this be taken. These 

variables of consideration do not appear to limit the desired unrelated-

ness sought for in word selection between noun-noun, verb-verb, and 

noun-verb combinations. 

An additional limitation of this investigation was the absence 

of a New Zealand Maori population for comparison. Finding sufficient 

numbers of rural Maori adolescents in Hawaii seemingly was impossible. 

It is therefore recommended that an additional investigation be carried 

out with culturally determined uniformities and differences in the 

semantic structure and development of Maori and Pakeha adolescents. 

A free recall design should provide the initial groundwork of 
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investigation in paradigmatic-syntagmatic association strength. These 

data along with other instruments of investigation may provide impor

tant implications for the direction and organization of learning programs. 

Such data might also be of particular relevance for the serious problem 

of the high educational attrition rate of Maori children in New Zealand 

by suggesting semantically more meaningful learning. Skillful edu

cators might attempt to build up children's verbal associative structures 

presumably through tutorial verbal enrichment, discussions, and class 

dialogues. 

A further limitation of the investigation which should be con

sidered seriously when planning further research of this nature is that 

the influence of word frequencies on the recall list may be underesti

mated since the traditional normative word frequency source consulted 

has been the Thorndike-Lorge (1944) count which may be outdated. 

More contemporary word frequency norms are now available ( Shapiro and 

Gordon, 1971) and their use may provide recall data more sensitive to 

the word frequency variable. 



CHAPTER 6 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The Problem 

A review of contemporary research on verbal learning suggests 

that one's understanding of the relationship between memory organi

zation and semantic development might be enhanced by a cross-cultural, 

direct investigation of associations used in the free recall of unrelated 

list of items. In order to meet the demands of scientific methodology 

and to simplify a complex linguistical process, investigations on 

semantic development have been carried out with instrumentation that 

differs widely from those in memory and verbal development. As a re

sult, many questions concerned with the ways in which systems of 

memory organization relate to systems of semantic categorization in 

different cultures remain unanswered. 

Research that investigates whether the rate of semantic develop

ment and recall would vary in cultures of differing linguistic patterns, 

and which also investigates the technological development in these 

cultures was greatly needed. Additionally, further knowledge was 

needed as to whether two phenomena that dictate the rate of semantic 

development, i.e., syntagmatic and paradigmatic dominance, are 
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affected by languages and cultures differing from a native American 

English language culture. 

The purpose of this study was to determine whether there is a 

significant paradigmatic dominance by late adolescence in various 

cultural groups that could be shown by the use of free recall tests of 

word association tasks administered to various cultures. 

Furthermore, it was hoped that the data would be insightful in 

revealing if there are organizational differences in dominance under 

conditions of free recall that could be regarded as a function of lan

guages, culture, and age in ten cultures investigated. 

Procedures 

A list of 16 minimally associatively related one-syllable words 

was constructed of eight nouns and eight verbs known to be relatively 

high frequency words in language usage. The same 16 words were 

employed for 12 different experimental conditions based upon randomi

zation procedures. The sequential memory task in all conditions of the 

experiment was to recall a series of words on single slides presented 

visually at regular one-second exposed intervals. The subjects were 

given free recall instructions which stressed that the number of words 

recalled was important, and not the order of their recall. Twelve trials 

were given of alternating presentation and 60-second written free recall 

periods. The subjects were 218 male and female adolescents 
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representative of ten cultural groups, and who were volunteers from The 

University of Arizona, Babaquivari High School, Church College of 

Hawaii, the University of Hawaii, and Kahuku High School. No subject 

had participated in any prior free recall or verbal learning experiment. 

The cultures represented were: native American English, Mexican 

American, Papago, Haole Hawaiian, Samoan, Tongan, New Zealand 

Pakeha, Japanese, and Chinese. 

The experiment was conducted primarily to investigate the 

paradigmatic-syntagmatic dominance phenomena as indicated by a free 

recall design between a native American English language group and the 

other respective cultural groups. Paradigmatic-syntagmatic associ

ations, age, language, and intrusion response differences between 

culture groups were analyzed by means of analyses of variance and 

Scheffe tests. 

Results 

The following hypotheses were tested: 

Al. When a word recall task is presented and administered 
in an identical fashion to native American English language 
adolescents, the same paradigmatic-syntagmatic associ-
ational phenomenon that is demonstrated in word associ
ation studies, will be seen in free recall. 

A2. When the same word recall list is presented and adminis
tered in an identical fashion to adolescents of various 
other cultures, the mean of the scores for paradigmatic 
dominance will not differ significantly from the mean of 
native American English language adolescents. 
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Bl. There is no significant relationship between years of 
English as a second language, and paradigmatic domi
nance. 

B2. There is no significant difference in recall intrusions 
between native American English language adolescents and 
non-native American English language adolescents. 

B3. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents and 
native Mexican American adolescents. 

B4. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native Papago adolescents. 

B5. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native Haole Hawaiian adolescents. 

B6. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native Hawaiian adolescents. 

B7. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and Samoan adolescents. 

B8. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native Tongan adolescents. 

B9. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native New Zealand Pakeha adolescents. 
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BIO. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native Japanese adolescents. 

Bll. There is no significant difference in levels of dominance 
in paradigmatic-syntagmatic organization of free recall 
between native American English language adolescents 
and native Chinese adolescents. 

Findings 

The findings indicated that a paradigmatic-syntagmatic associ^ 

ational phenomenon was found with native American English language 

adolescents by means of a free recall instrument thus supporting Al. 

This same phenomenon was found also in word association studies from 

a similar linguistic culture and age grouping (Ervin/ 1961; Brown and 

Berko, 1960). 

Significant developmental differences were found in terms of 

pardigmatic-syntagmatic dominance and in intrusion responses with 

other cultures, according to A2. Analysis of paradigmatic-syntagmatic 

organization strategies used and their frequencies of usage indicated 

that the strongest profile of paradigmatic dominance over syntagmatic 

responses was greatest among native American English language adoles

cents . 

It was found in the study that all nine of the non-native Ameri

can English language cultural groups sampled, demonstrated the same 
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general phenomenon of paradigmatic dominance over syntagmatic 

responses in late adolescence. 

Of the nine non-native American English language cultural groups 

sampled demonstrating the same general phenomenon of paradigmatic 

dominance over syntagmatic responses in late adolescence, there was 

no exact agreement in responses between any two groups. 

None of the nine non-native American English language cultural 

groups demonstrated both a high paradigmatic dominance and a low syn

tagmatic response level as pronounced or as consistently significant as 

that of the native American English group. 

The hypothesis that subjects would not differ significantly in the 

number of years they had been speaking English as a second language, 

and in the levels of paradigmatic dominance (Bl), could not be rejected. 

Differences among primary (1-7 years), secondary (8-14 years), and 

tertiary (15-21 years) language age categories were not found. 

The hypothesis that native American English language adolescents 

will not differ in the rate of intrusions in free recall from non-native 

American English language adolescents (B2) was generally accepted, 

though assumptions of normality and homogeneity were not met. The 

Papago Indian group was the only exception (p <.05). The Hawaiian 

and Chinese groups obtained high levels of discriminations with 

relatively high positive intrusion rates. It was notable from these 
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groups that only the New Zealand Pakeha group differed negatively from 

the native American group with a considerably lower mean intrusion rate. 

Hypotheses for all non non-native American English language 

groups stating that when the same word recall lists were presented and 

administered in an identical fashion to adolescents of various cultures, 

the mean of the score for paradigmatic dominance would not differ sig-' 

nificantly from the mean of native American English language adolescents, 

was not rejected by seven cultural groups (B3, B5, B7, B8, B9, BIO, 

Bll). However, with the remaining two groups statistical analysis 

demonstrated that Papago (p < .01) and Hawaiian (p < .05) cultural 

groups do differ significantly from the native American English language 

sample on paradigmatic dominance (B4, B6). Also the Papago (p< .10), 

Samoan (p< .10), and the Hawaiian (p < .10) groups dominantly 

differed from the native American English language group on syntagmatic 

response level (B4, B7, B6). 

The collective analysis of syntagmatic pairs, paradigmatic pairs, 

and intrusion responses between cultures indicated that Papago Indian 

and Hawaiian groups most significantly differentiated from the native 

American English language group. A collective analysis of the Pacific 

Basin cultures indicated highest commonality effects between Hawaiian 

and Chinese adolescents. 
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Conclusions 

1. This study has demonstrated the feasibility of experimen

tally measuring and analyzing cross-culturally the variable of semantic 

performance by means of a free recall design. 

2. Inasmuch as the adolescents representing nine cultural 

groups produced a paradigmatic dominance phenomenon comparable with 

that found with native American English language adolescents, there is 

evidence, ascertained cross-culturally in this study, to support the 

supposition (Mandler, 1967; Tulving, 1968) that recall is dependent 

upon organization. 

3. The significant difference in performance on the free recall 

task of native American adolescents whose home language was English 

in comparison with adolescents of other languages suggested that the 

degree of verbal associative structures inherent to a respective language 

development might account for these basic semantic differences. 

4. It is tentatively concluded that since a paradigmatic phenome

non varies by cultures it may depend on the analytical development of 

the dominant language. 

5. With respect to the finding that the number of years a sub

ject had spent in acquiring English as a cecond language had no effect 

upon paradigmatic dominance in organization of recall, it might be 
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concluded that an early study of the English language by non-English 

speaking students will not hasten a paradigmatic dominance over syn-

tagmatic responses. 

Recommendations 

The recommendations that follow are coordinated numerically 

with conclusion statements. 

1. A cross-cultural analysis and classifying of all association 

word strategies produced in a free recall design with respect to various 

age groupings by culture is recommended. Recall strategies might be 

quantified and categorized, and clustering effects determined for each 

culture. The generalizations made in this investigation are limited to 

the paradigmatic factor used to define paradigmatic-syntagmatic associ

ation strength, dominance, intrusion responses, and comparative differ

ences in late adolescence. 

To the degree that the developmental findings are not 

representative of other concepts, the generalizations are further limited, 

and the need for further research indicated. 

2. It is recommended that further research on organization be 

made employing a free recall design which would provide estimates of 

organization independent of the recall data. Such a design might 

employ a series of matrices as answer sheets. For example, a matrix 

would consist of a blank sheet of paper with eight arranged rows and 
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eight columns. The subject would be instructed to arrange and record 

each recall word, as it appears, by choice in the matrix. After the last 

word is presented and recorded and the matrix removed, the subject 

free recalls as many words as possible on another answer sheet. This 

recommended technique would allow the subject additional, unsystem

atic study time and also permit the experimenter to measure the consis

tency of organization independent of sequence and the degree to which 

each culture utilizes its own subjective organization in the recall 

design. 

Additional research is recommended in cases where a 

multiple list paradigm is analyzed in terms of preferred or non-preferred 

strategies according to culture. 

3. It is recommended that a program of remedial language 

development within a culture be enriched by the analytical teaching of 

verbal associative structures. A method system of teaching numerous 

classifications for word meanings, would facilitate the development of 

paradigmatic associations and semantic development. 

An important related topic which is recommended for further 

research and linguistic and cultural analysis is the reasons why Japanese 

and Samoan adolescents differ significantly on syntagmatic association 

strength from native American English language adolescents; and also 

the reasons why Chinese adolescents differ significantly on 
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paradigmatic association strength from native American English language 

adolescents. 

Other studies of other cultural groups such as the New 

Zealand Maori which is not linguistically represented in this investi

gation, are recommended with the objective of discovering whether 

results similar to those reported in this study relate to other cultures. 

4. It is suggested that language tutors be utilized in early 
\ 

education programs where language skills are less developed in children. 

Such tutors or language models might facilitate the child's semantic 

development by expanding his grammatical skills and enriching his • 

verbal descriptive systems, or drill him in specific language forms and 

word meanings. 

There remains a linguistically prominent question concerning 

higher semantic development in groups such as the native American 

English and the New Zealand Pakeha cultures and the lesser developed 

Papago Indian and rural Hawaiian cultures. Studies might be under

taken using the semantic variables identified and investigated in this 

experiment. 

Inasmuch as paradigmatic dominance does not improve with the 

number of years a subject had spent in acquiring English as a second 

language it is recommended that those educational institutions that are 

engaged in teaching English as a second language continue with their 
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curriculum as it is presently constituted until detailed research would 

indicate otherwise. 

It is hoped that the cross-cultural data obtained in the present 

study will be useful in further investigations concerning the role of 

organization in human memory. Perhaps it will provide an impetus for 

the study of cross-cultural strategies and semantic development. 



APPENDIX A 

DATA UTILIZED TO CLASSIFY SUBJECTS INTO NINE FACTORS 

1st 2nd 
Culture Subject Sex Lang. Years Lang. Years S-P P-P I-R 

1 F E 21 G 5 21 138 0 
2 F E 20 38 86 4 
3 M E 21 28 121 3 
4 F E 20 M 1 51 81 5 
5 F E 21 16 143 1 
6 F E 18 M 4 33 91 6 
7 F E 18 M 2 22 100 2 
8 F E 17 M 2 19 136 1 
9 M E 18 M 3 <7 100 4 

10 F E 19 45 114 0 
11 F E 18 M 4 35 125 0 
12 M E 21 M 4 30 115 2 
13 M E 17 32 121 1 
14 F E 21 F 2 39 109 0 
15 F E 17 M 5 46 111 0 
16 M E 19 M 3 28 97 2 
17 M E 17 F 5 50 92 1 
18 M E 21 F 12 29 93 0 
19 F E 20 G 6 50 96 0 
20 M E 18 34 103 0 
21 M E 17 M 2 72 87 0 
22 F E 18 M 2 60 100 1 
23 F E 18 G 2 39 123 0 
24 F E 18 35 100 6 
25 M E 18 79 66 1 
26 F E 21 51 70 0 
27 M E 21 F 4 26 107 2 
28 M E 19 29 107 1 
29 F E 21 F 3 44 111 0 
30 M E 20 M 2 40 105 1 
31 F E 20 F 5 21 140 0 
32 F E 19 M 3 55 86 0 
33 F E 21 45 96 0 
34 F E 19 G 4 21 103 2 
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1st 2nd 
Culture Subject Sex Lang. Years Lang. Years S-P P-P I-R 

35 M E 
36 F E 
37 F E 
38 F E 
39 F E 
40 M E 
41 F E 
42 F E 
43 F E 
44 F E 
45 F E 
46 F E 
47 F E 
48 F E 
49 M E 
50 F E 
51 F E 
52 F E 
53 F E 
54 M E 
55 M E 
56 F F 
57 F E 
58 M E 
59 F E 
60 F E 
61 M E 
62 F E 
63 F E 
64 M E 
65 F E 
66 F E 
67 M E 
68 M E 
69 M E 
70 F E 
1 F M 
2 M M 
3 F M 
4 M M 

59 90 0 
M 9 50 97 1 

39 75 0 
32 96 3 

M 2 79 65 0 
M 2 40 89 2 

65 52 11 
38 113 0 
21 123 5 
50 93 0 
54 76 0 
49 94 0 
54 96 0 
44 105 0 
57 67 2 
40 88 0 
29 120 0 
35 96 0 
46 97 0 

F 10 22 136 2 
F 4 18 124 1 
F 3 39 91 1 

62 73 0 
39 104 0 
46 115 0 

M 3 26 124 0 
22 113 0 

M 3 12 107 5 
M 3 51 103 0 

52 88 3 
F 6 42 85 3 
M 7 58 64 0 

39 78 10 
G 12 24 102 2 

51 86 3 
G 1 32 122 2 
E 20 61 91 0 
E 17 47 100 1 
E 21 11 124 6 
E 16 56 80 1 

2 1  
20 
18 
18 
2 1  
19 
19 
2 1  
20  
19 
17 
2 1  
18 
2 1  
17 
18 
2 1  
2 1  
2 1  
20 
18 
20 
18 
19 
18 
18 
2 1  
17 
18 
18 
18 
18 
17 
2 1  
19 
19 
20 
2 1  

3 
21 



1st 2nd 
Culture Subject Sex Lang. Years Lang. Years S-P P-P I-R 

5 M M 
6 F M 
7 F M 
8 F M 
9 F M 

10 F M 
11 F M 
12 F M 
1 M P 
2 M P 
3 M P 
4 F P 
5 M P 
6 M P 
7 M P 
8 M P 
9 M P 

10 M P 
11 M P 
12 M P 
13 M P 
14 M P 
15 M P 
16 M P 
17 M P 
18 F P 
19 M P 
20 F P 
21 F P 
22 M P 
23 F P 
24 M P 
25 M P 
26 F P 
27 F P 
1 F E 
2 M E 
3 M E 
4 M E 
5 F E 

E 20 55 84 1 
E 14 12 119 1 
E 10 43 109 1 
E 21 41 50 1 
E 21 66 88 1 
E 20 20 135 0 
E 15 69 100 1 
E 13 57 60 2 
E 10 25 54 0 
E 11 52 73 3 
E 15 56 93 1 
E 10 55 47 9 
E 13 46 89 0 
E 9 45 44 10 
E 9 35 68 2 
E 14 38 53 12 
E 7 43 58 4 
E 9 62 77 1 
E 9 32 48 6 
E 15 43 44 1 
E 17 55 64 2 
E 10 58 93 1 
E 12 64 58 11 
E 9 58 55 2 
E 10 55 56 3 
E 15 57 101 0 
E 14 40 68 9 
E 10 71 75 0 
E 10 36 65 11 
E 13 37 40 2 
E 16 59 79 1 
E 10 56 69 2 
E 17 24 28 12 
E 16 23 110 2 
E 10 93 57 5 

44 112 1 
49 94 .1 

M 2 50 76 0 
38 104 0 
16 139 0 

10 
4 

2 1  
10 
2 1  

3 
3 

16 
5 
1 
2 
5 
3 

15 
15 
16 

9 
7 

15 
2 

17 
6 

16 
16 
18 
17 

8 
15 

7 
3 
5 
8 
3 

16 
8 

20 
2 1  
19 
18 
20 



1st 2nd 
Culture Subiect Sex Lang. Years Lang. Years S-P P-P I-R 

6 F E 
7 F E 
8 M E 
9 M E 

10 F E 
11 M E 
12 M E 
13 M E 
14 F E 
15 F E 
16 M E 
17 F E 
1 F H 
2 F H 
3 M H 
4 F H 
5 F H 
6 F H 
7 F H 
8 M H 
9 F H 

10 F H 
11 F H 
12 F H 
13 F H 
14 M H 
15 M H 
16 M H 
17 M H 
18 F H 
19 M H 
20 F H 
21 M H 
22 M . H 
23 F H 
1 M S 
2 F S 
3 M S 
4 F S 

53 110 1 
M 2 74 75 0 

65 80 4 
58 70 4 

G 1 45 70 4 
G 3 38 99 3 

57 96 0 
19 100 4 

F 2 39 109 0 
M 5 46 111 0 

27 116 0 
F 15 38 109 3 
E 18 64 70 14 
E 17 48 89 0 
E 16 52 69 3 
E 17 57 108 1 
E 18 36 135 0 
E 15 64 57 3 
E 19 73 65 1 
E 20 69 88 0 
E 21 47 108 0 
E 18 51 91 0 
E 18 37 92 2 
E 19 44 95 0 
E 18 60 80 0 
E 18 57 72 0 
E 18 43 85 1 
E 19 56 65 0 
E 21 21 72 3 
E 21 45 79 1 
E 21 78 56 2 
E 18 48 80 2 
£ 21 50 69 2 
E 19 47 58 22 
E 21 39 57 11 
E 16 37 106 1 
E 13 44 106 1 
E 11 41 89 0 
E 13 81 84 0 

19 
19 
17 
2 1  
20 
2 1  
18 
18 
2 1  
20 
2 1  
19 
17 
17 
19 
17 
18 
17 
18 
20 
2 1  
18 
18 
13 
18 
18 
16 
19 
2 1  
2 1  
2 1  
18 
2 1  
19 
2 1  
18 
2 1  
21 
18 



1st 2nd 
Culture Subject Sex Lang. Years Lang. Years S-P P-P I-R 

5 F S 
6 F S 
7 M S 
8 M S 
9 M S 

10 F S 
11 M S 
1 M T 
2 F T 
3 F T 
4 F T 
5 F T 
6 M T 
7 M T 
8 F T 
9 M T 

10 M T 
11 M T 
12 M T 
13 F T 
1 M E 
2 F E 
3 F E 
4 M E 
5 F E 
6 F E 
7 M E 
8 M E 
9 F E 

10 M E 
1 F J 
2 F J 
3 F J 
4 F J 
5 F J 
6 F J 
7 F J 
8 F J 
9 F J 

10 F J 
11 F J 

E 10 38 118 1 
E 15 55 91 3 
E 15 68 71 0 
E 14 64 90 0 
E 6 57 66 1 
E 14 58 55 7 
E 14 49 102 1 
E 5 38 89 2 
E 6 26 123 4 
E 5 48 95 1 
E 10 23 125 3 
E 7 54 58 0 
E 1 33 110 0 
E 3 44 107 1 
E 10 54 85 0 
E 8 50 65 0 
E 5 114 28 0 
E 5 55 84 0 
E 5 49 76 8 
E 10 44 106 0 

71 70 0 
60 89 0 
60 93 0 
43 81 1 
25 121 1 
29 106 0 
50 111 0 
52 64 1 
34 122 0 
50 48 0 

E 18 55 81 1 
E 18 68 91 1 
E 5 58 82 1 
E 13 59 81 2 
E 15 43 89 1 
E 13 34 109 6 
E 12 50 61 2 
E 14 62 69 6 
E 16 37 118 1 
E 16 50 96 7 
E 15 67 77 1 

2 1  
2 1  
2 1  
18 
2 1  
19 
19 
2 1  
20 
19 
2 1  
18 
2 1  
19 
20 
2 1  
18 
17 
18 
2 1  
2 1  
20 
21 
20 
18 
20 
19 
21 
21 
18 
10 
12 
21 
18 
18 
18 
18 
19 
18 
18 
19 



1st 2nd 
Culture Subject Sex Lang. Years Lang. Years S-P P-P I-R 

12 M J 
13 F J 
14 M J 
15 F J 
16 F J 
17 F J 
18 F J 
19 F J 
20 M J 
21 F J 
22 F J 
1 M C 
2 F C 
3 M c 
4 F c 
5 F c 
6 M c 
7 M c 
8 F c 
9 M c 

10 F c 
11 M c 
12 M c 
13 M c 

E 15 45 82 0 
E 8 57 88 0 
E 11 50 89 5 
E 15 46 94 2 
E 3 44 46 3 
E 3 58 67 6 
E 16 60 85 0 
E 15 36 120 0 
E 15 21 134 0 
E 21 58 98 0 
E 16 21 114 0 
E 15 41 84 5 
E 14 59 62 9 
E 17 75 67 2 
E 8 43 110 0 
E 6 44 95 3 
E 6 49 97 4 
E 5 32 119 4 
E 17 37 87 10 
E 15 49 39 7 
E 15 61 78 0 
E 15 44 83 0 
E 9 52 105 0 
E 15 28 74 4 

19 
17 
17 
17 
2 1  
2 1  
17 
19 
18 

4 
4 

18 
17 
2 1  
2 1  
19 
19 
2 1  
2 1  
18 
2 1  
18 
17 
2 1  
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