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ABSTRACT 
i 
I 

In a free association task designed to test the 

assumption of simple additivity of components common to 

much S-R theory, subjects were required to give discrete 

free associative responses to pairs of stimulus word's. The 

stimuli were presented in booklet form where the subjects 

were required to write their responses. The response 

distributions obtained from the sixteen word pairs were 

compared to those predicted by an S-R additive model based 

on discrete norms and by a similar model based on continu

ous norms. While the S-R models were able to account for 

approximately 30% of all responses given, both models 

failed to predict the 30% new, "emergent" words obtained. 

It was found that three stimulus word pair categories were 

needed to account for the variations in the obtained 

response distributions. The response probabilities pre

dicted by the S-R continuous model were revised for each 

group so that they more closely fit the data. The revised 

response probabilities were adjusted to incorporate 

approximately 30% emergent words within each group. 

When the revised response distributions fit the 

observed data as closely as possible, an analysis of the 

various stimulus pairs comprising each group was made to 

determine whether the three groups could be differentiated 

vi 
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on the basis of some characteristic. None of the 

analyses (e.g., strength of primaries for stimuli presented 

alone, part of speech, type of word, and frequency of 

occurrence) yielded any differential characteristics. 

Thus, at the present stage of analysis, it is not possible 

to predict which words will fall into "the three categories 

observed in this study. Additional categories which might 

be required for a comprehensive model were mentioned and 

the significance of emergent words for psychologists 

interested in the study of components was discussed. 



INTRODUCTION • 

I 
Psychologists working in the area of verbal 

behavior have, as in other experimental disciplines, sought 

to study the various aspects of verbal phenomena by first 

identifying the important variables in verbal behavi'or and 

then isolating these variables for study. This breakdown 

of complex phenomena into their component parts is known as 

constituent analysis. The verbal learning literature is 

filled with studies restricted to the study of some small, 

isolated aspect of a- larger verbal learning situation. All 

such studies add to the increasing amount of empirical 

information available for verbal behavior. Underwood 

(1966), in discussing this approach in verbal learning, 

states that there is a singular purpose in constituent 

analysis: 

Although constituent phenomena may be experi
mentally extracted from a more complex task, 
such as paired-associate learning, and although 
these constituents may be studied themselves 
for what they are, there appears to be some 
consensus that fundamentally we are studying 
the constituents to help us understand the 
more complex task (p. 496). 

This implicit assumption regarding the purpose of constitu

ent analysis is common among those who analyze the "parts" 

in order to study the "whole." 
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In the midst of this rapidly accumulating research 

in the field of verbal learning and behavior a few 

investigators are concerned with synthesizing the informa

tion at hand. The task of relating component parts to the 

more complex phenomena, if possible at this particular 

point of experimental sophistication, is an eventual 

extremely important and necessary step toward precise 

behavior control. Deese (1961) discusses the problem of 

drawing conclusions about connected discourse based on 

information derived from isolated verbal units prior to 

synthesis. He notes that any verbal unit used in the 

laboratory cannot truly be isolated, and that such units 

are a product of the particular methods used by experi

mental psychologists, rather than a natural variation of 

verbal material. Deese feels that comparison of "unrelated 

words" to connected discourse raises a number of important 

questions pertaining to the relationships among various 

kinds of verbal material. Deese's approach to the problem 

is a correlational one, i.e., normative data of verbal 

usage are used to predict an individual's behavior in some 

experimental situation in which certain restrictions are 

made, e.g., he predicts recall intrusions based on free 

association norms. Here, at least, is one example of how 

this synthesis might take place. 

Another investigator concerned with the problem of 

relating constituent processes to the whole is Underwood 



(1966). He states that the only completely satisfactory 

way to test the assumption that the constituent processes 

may be summed to get the whole is through quantification of 

the constituents (p. 498). Once a precise law has been 

formulated describing the relationship between two inde

pendent variables, then it would be possible to generate a 

function for the two variables. This derived relationship 

could then be subjected to experimental test. If the 

derived and empirical curves are not equivalent, the 

derived function may be in error. However, as Underwood 

points out, there are several alternatives to this conclu

sion, namely: (l) the assumption about which components are 

involved might be in error, (2) some unknown constituent 

process may be involved, (3) the assumption of simple 

additivity may be incorrect, and (4) a given task may have 

emergent properties. It is obvious that synthesis, even 

under the best circumstances, may prove to be an extremely 

difficult, if not impossible task. Both Underwood and 

Deese, however, feel that it is worthwhile to try to gain 

information about more complex verbal behavior in this 

manner. There is evidence (Bilodeau and Bilodeau, 1954) 

that, at least in the area of motor skills coordination, it 

is possible to predict a more complex behavior on the basis 

of the simple additive rule. 

Miller (19 65), on the other hand, has strong 

reservations about viewing constituent analysis as a means 



of understanding the more complex verbal phenomena. Miller 

feels that complex phenomena simply cannot be predicted 

from the study of constituent processes. Citing a specific 

example, he states that the study of meaning of isolated 

words is of limited value because the meanings interact 

with each other when in combination. He further asserts 

that attempts to predict the meaning of word combina'tions 

by weighted averages of the meanings of their components 

cannot be successful. In other words, Miller seems to 

adhere to the Gestalt idea that the whole is greater than 

the sum of its parts. However, a third point of view holds 

that it is not necessary for the summation of parts to 

equal the whole in order to be successful; behavioral pre

diction may be less than perfect and still be useful, e.g., 

85% correct (Rogers, 1967). 

One of the techniques that has been widely used for 

studying verbal behavior is that of free association which 

can readily be adapted to the problem of synthesis. Most 

of the experimental work with this technique has involved 

asking the subject to give a single response to a single 

stimulus. However, this technique can easily be modified 

by presenting words in combination so that responses to 

complex stimuli can be compared with those given to the 

components. 

It is the purpose of the present study to investi

gate whether complex verbal behavior can, in fact, be 



predicted at this time by summing certain component verbal 

behaviors. Rather than attempting to predict responses to 

very complex phenomena, such as to some form of connected 

discourse in which the constituent processes are extremely 

difficult to identify, a simpler approach will be taken. 

The approach adopted in this study is that of predicting 

the associative responses to combinations of words, 'using 

the free association technique, from responses reported for 

the individual words of the compounds when presented alone. 

The simplest combination of words, a pair of words, will 

comprise the compound phenomenon to be studied here. 

To date, only three studies (Jenkins and Cofer, 

1957; Howes and Osgood, 19 54; Musgrave, Cohen, and Robbins, 

1967) have required subjects to give associations to 

compound stimuli. Of these, the study most directly re

lated to the present one is an exploratory study reported 

by Jenkins and Cofer (1957). These investigators paired 

adjectives with nouns as compound stimuli. They reported 

that responses thus generated were more similar to the 

norms for the individual nouns than for the individual 

adjectives. Since adjectives are used as modifiers in 

everyday language, i.e., they provide context within which 

the noun is perceived, it was not surprising that the 

subjects were responding more to the nouns than to the 

adjectives. They also found that in terms of the number 

of different words given as responses to the compounds and 



the obtained response frequencies, the response distribu

tions to compound words could not have been predicted on 

the basis of responses to individual words, i.e., context 

is an important factor in this type of verbal behavior. 

Jenkins and Cofer's use of this type of synthesis points 

up some of the difficulties in going from the simple to the 

complex. ' 

Another study (Musgrave et al., 1967) with pairs of 

words as stimuli, focused on responses to the paired 

stimuli which appeared in the response distributions of 

both individual words in the pair, i.e., in overlapping 

responses. Contrary to their hypotheses, (1) such combina

tions failed to increase the frequency of the overlapping 

responses (convergence) over that of the single stimulus 

of the pair which had elicited the response most strongly 

and (2) the number of different words given as responses 

was not reduced, i.e., convergence had not reduced inter

fering responses. 

Howes and Osgood (1954), studying the effects of 

context, used a modified free association technique in 

which a sequence of four spoken words made up each item. 

The first three served as context, while the fourth, spoken 

with greater emphasis, served as the stimulus for word 

association by the subjects. In their initial experiment 

where consistency of verbal context was varied, the number 

of associations influenced by the contextual words was a 



multiple of the number of relevant words in the context. 

That is, the extent to which the contextual words influ

enced the association to the stimulus was related to the 

number of context words which had similar first-order 

associative effects on the response. A second experiment 

used relatively independent words as context to determine 

the effects of "temporal proximity" on associations.' The 

degree of influence of the sequence of stimulus words was a 

negatively accelerated function of the number of inter

vening words between the particular contextual word and 

the stimulus word. A third experiment showed that the 

effect of contextual words was directly proportional to the 

frequency of occurrence of the stimulus word in general 

linguistic usage. This study, due to instructional set to 

respond to the last word in the sequence, used what might 

be regarded as a slightly different type of compound 

stimulus from that described above. Nevertheless, this 

study indicates that context, a grouping together of 

stimuli, plays an important role in predicting responses 

to groups of words. 

The above studies have used only limited types of 

analyses between the resultant response distributions of 

compound versus simple verbal stimuli. Therefore the 

present study will undertake a more extensive and detailed 

analysis. Secondly, the implicitly accepted assumption of 

simple additivity will be evaluated in particular. Using 



the associative norms for the single words which comprise 

the pair of words, the response distributions for each pair 

expected on the basis of the model below can be derived. 

If the complex phenomena have no emergent properties, and 

if the assumption (common to much S-R theory) of simple 

additivity of components is correct, the probability for a 

given response (Rv) to a group of words can be predicted 
A 

by: • 

• _ s[p(sLRx) + .. . + p(Sn - Rx)3 
pRx 

C" • 
where N refers to the number of different response words, 

f 

Sn refers to one of n different stimulus words, and -* 

refers to the elicitation of a response by a particular 

stimulus. This formula and theoretical position were pro

pounded by Rogers (1967) based on pilot data from related 

types of word pairs. Where this model is found inadequate, 

meaningful adjustments will be attempted in order to 

formulate a model which provides predictive adequacy. 



METHOD . i 

| 
Subjects 

One hundred-f if ty students in an introductory 

psychology class at The University of Arizona were subjects 

(Ss). Since two orders of presentation of association 

materials•were used, Ss were divided into two groups of 

75 each. After eliminating a few Ss for failure to follow 

instructions, such as writing more than one response to a 

pair of words, the two groups were equalized at fifty each 

by random voiding. 

Apparatus 

Sixteen pairs of stimulus words were selected from 

the Bilodeau-Howell (1965) norms according to the following 

rules for word selection and pairing: (l) all stimulus 

words must be either one-syllable or two-syllable words; 

(2) both words in the pair must be the same part of speech; 

where exceptions to this rule occur due to the usage of 

some words as both noun and verb, or both adjective and 

noun, the word pairs must not form any grammatically 

meaningful combination; (3) all stimulus words must elicit 

their strongest response (primary) with £ > .25; (4) no two 

stimulus words in the list may elicit the same primary or 

elicit any other response with p > .04; (5) no stimulus 
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word may be in the response distribution of the word with 

which it is paired, or in the response distribution of any 

other stimulus word in the list with £ > .02; (6) no pair 

of words may begin with the same letter of the alphabet; 

and (7) no two words that together form a compound word, 

such as milk and man, may appear on the same page. 
f 

The list of sixteen stimulus pairs was presented in 

booklet form, following the standardized procedures of 

Bilodeau and Howell (1965). The six-page booklet was 

8-1/2" by 7" with an opaque cover. Pages 1 and 2 contained 

instructions based on those of Bilodeau and Howell, and the 

last four pages contained four stimulus word pairs per 

page . 

The word pairs in the booklet were arranged in 

accordance with the following rules: (l) the ratio of 

adjectives, nouns, verbs, one-, and two-syllable words must 

be distributed as evenly as possible among the four pages; 

(2) no two adjacent stimuli may begin with the same letter 

of the alphabet; and (3) stimulus words that appear in the 

response distributions of other stimuli, even though with 

£ < .02, may not be placed on the same page. 

Two orders of presentation were used, one the 

inverse of the other, i.e., the pair which appeared first 

on one list appeared last on the second list, and the 

stimulus word which appeared first in the pair on Order 1 

appeared second in the pair on Order 2. All words were 
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typed in capital letters. An example of the stimulus pages 

and the instructions is reproduced in Appendix A. 

Procedure 

Subjects were required to piroduce a single discrete 

association for each pair of words. The procedure closely 

followed that of Bilodeau and Howell (1965). The experi-
• t 

menter stood before the class and read the instructions 

(see Appendix A) to the subjects. Several proctors assisted 

in the distribution and collection of the booklets. 

Booklets were distributed so that adjacent Ss had differ

ent orders of presentation. The main deviation from the 

Bilodeau and Howell procedure was that the timing of this 

study was self-paced, whereas the timing in their study was 

experimenter-paced. 



RESULTS 

The predicted response distribution for each pair 

of words, as determined by the simple S-R additive model, 

was compared with obtained response distributions. A 

summary of these responses is included in Appendix B', with 

the order of stimulus word pairs, as well as responses to 

those pairs, ranked from the most frequent responses to the 

least frequent responses. The S-R model based on the dis

crete norms will hereafter be referred to as the S-R^ 

model, while the model based on continuous norms, to be 

discussed below, will be referred to as the S-Rc model. 

Responses with a probability of .02 or less were included 

only in those instances in which the probability, either 

observed or obtained, was .03 or greater. The responses 

with probabilities of .02 or less were omitted because they 

are typically extremely variable from sample to sample in 

single stimulus free association data. Approximately 48% 

of all responses occurred with a probability of .02 or 

less. 

When the predicted frequencies were correlated with 

obtained frequencies, an r of .32 was obtained by averaging 

the coefficients for the sixteen word pairs. Fisher's t; 

(Guilford, 1956) show this correlation coefficient to be 

significant (t. = 4.43, N = 174, p < .01). Further analysis 

12 
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using the chi-square goodness of fit test, included only 

those comparisons where the expected frequency was 5 or 

greater. The chi-squared value obtained (Table 1) by 

summing the chi-squared values of the sixteen word pairs 

Thus, the S-R, model based on the Bilodeau and Howell dis 

crete norms does not appear to fit the data. 

Of course, it might be said that responding to a 

"pair of words is similar to giving associations in the 

continued method of association. The continued method 

requires the subject to give three responses to each 

stimulus word. Thus the continued norms (Bilodeau and 

Howell, 1965) were used in constructing a second S-R model. 

First, the average probability of occurrence of each 

response under continued association, that is the frequency 

of a response word occurring as the first, second, or third 

response to the single stimulus word (C^, C2, C3), was used 

to predict response distributions for the stimulus pairs. 

The S-R continued norm model (S-R ) predicting a particular 

response became: 

was highly significant (X^ = 503.90, df = 51, £ < .00005). 

p s£ -* Rx 

r p S,-»R n +R n +R n 
 ̂ 1 xC-^ XC2 xC^ 

3 I 1 
1 

The response distribution thus predicted are found in 

Appendix B. 
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Table 1. Chi-square values with Yates' correction for the 
S-R models and the revised probabilities. 

Model df 
! 2 

S-Rd Model 51 503.90 <.00005 

S-R Model c 48 278.93 <.00005 

Revised Probabilities 
. ( 

Group E 32 43.20 >.09 

Group V 45 49.83 >.30 

Group P 10 17.47 >.07 

CUBE MAN 2 4.50 >.08 

Total 89 115.00 <.05 

One useful measure of any S-R model is its ability 

to predict which words, regardless of frequency, will occur. 

The number of response words predicted by the S-R^ model 

(Table 2) which occurred as responses to the stimulus pairs 

was 58, or 32% of the total number. Twenty-seven per cent, 

or 49, of the words predicted to occur did not appear in 

the obtained response distributions. The remaining 74 

words, or 41% were responses which were observed, but which 

had not been predicted. Thus, the S-Rc model does account 

for a portion of the words obtained. The correlation 

resulting from this new S-R model (Table 3) was only 
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Table 2. Number of words with a probability of .03 or 
greater based on the continued norms. 

Word Pair 
Predicted and 
Observed 

Predicted, Not 
Observed Emergent 

NIGHT MIND 3 3 4 

FAR WARM 3 3 5 

FRIEND TABLE 2 8 ' 8 

LAMB CROWN 5 3 3 

ROCK KID 2 3 5 

AFRAID THIRSTY 4 3 6 

ARM SKY 3 1 6 

PLANT SONG 4 5 4 

KNIFE MILK 4 3 5 

SMALL EASY 6 0 5 

MOUNTAIN INSECT 5 2 7 

SOUND FOOT 3 5 5 

LONG CLEAN 3 3 4 

BULB GRASS 4 2 4 

STOMACH BLOSSOM 4 3 3 

CUBE MAN 3 2 0 

Total 58 49 74 
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Table 3. Weighted averages of coefficients of correlation 
for the component word-pairs for the S-R models 
and the revised probabilities. 

Mode 1 N r r* 

S-Rd Model 174 . 32* .10 

S-R Model c 168 .41* .17 

Revised Probabilities • i 

Group E 50 . 78* .61 

Group V 86 . 93* .86 

Group P 12 .91* .83 

CUBE HAN 3 . 99* .99 

Total 151 .86* .74 

•^Significant (Fisher's t) at .01 level. 

slightly higher (r = .41, N = 168, r^ = .17). The correla

tion was again significant (t = 5.79, N = 168, p < .01). 

2 The chi-squared statistic remained significant (Xf = 

278.93, df = 48,j£< .00005). 

Because of the inability of the two S-R models to 

fit the observed data, the next step involved examination 

of the observed response distributions in order to deter

mine whether any systematic deviations from those models 

were apparent. Reference to the data available in Appendix 

B shows that only two of the sixteen primaries (the most 
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frequent response given) predicted from the S-R models were 

observed as primaries. Half of the stimulus word pairs 

failed to elicit any response with a;probability equal to 

or greater than .15, that is, they did not have a primary 

with a frequency greater than or equal to .15. Further, 

the median number of different response words (for responses 

with £ > .03) increased from 5 for the words given as' 

single stimuli to 8. Thus, not only has the primary 

response changed, but the variability also increased. 

"Emergent" words (responses which appeared, but were not 

predicted with a frequency greater than .03) occurred with 

a probability of about .33 across all words except CUBE 

MAN. 

In terms of the resultant response distributions, 

there appeared to be three different groups of word pairs: 

(1) those (n = 8) which had no response occurring with a 

£ > .15, (2) those (n = 5) which contained unpredicted 

emergent primaries (R^) with £ > .15, and (3) those (n = 2) 

having a response predicted with £>^15 which occurred 

with a £ > .15. These three groups will be labeled 

Variable (V), Emergent (E), and Predicted (P), respectively, 

although it should be noted that these labels are not 

intended to be descriptive of all response words within 

each of the three groups. One word pair, CUBE MAN, did not 

appear to fit any of the three groups outlined above and 

will therefore be included only in analyses involving all 
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the pairs. This word pair was unlike other pairs in that 

it did not elicit a greater variety of responses than did 

the words in that pair given singly. The number of differ

ent response words given with a probability of .03 or 

greater was only three; all other word pairs had at least 

seven such responses. Moreover, both the primary and 

secondary, which occurred witA probabilities greater than 

.20, were predicted to occur with a probability of .14. 

Given the above groups of word pairs, it was 

reasonable to assume that an adequate representation would 

require differential prediction for each of the respective 

groups. Since many unpredicted, emergent words occurred, 

the new, revised probabilities (RP) would have to make 

provision for this relatively frequent class of response. 

In view of the slightly better fit between observed 

responses and responses predicted from the continued norms, 

it was decided that the continued norms would be used in 

further revision of response probabilities. 

It should be noted that all chi-squared analyses 

performed on the data include only those responses where 

the expected frequency was at least five (Siegel, 1956). 

That is, the chi-squared tests did not include any emergent 

responses. Thus, the number of responses included in chi-

squared tests was always less than that included in the 

corresponding correlations. Further, because the responses 

for different word pairs can not be combined due to 
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differences in both number of responses and in variance, 

individual chi-squared comparisons were made and then 

summed to produce the resultant chi-square. The degrees of 

freedom for the summed chi-squared value is equal to the 

sum of the individual component chi-squares. Similarly, 

all correlation coefficients included herein were computed 

on weighted averages (McNemar, 1962) of the coefficients 

for the sixteen word-pairs. 

In addition to the analyses mentioned above, a 

measure of reliability was used to determine whether the 

discrepancies between the predictions and the observed data 

were within the reliability limits of the free association 

procedure. The reliability limit used was the mean devia

tion of the response frequencies for discrete and continued 

(first response) norms divided by 2 to yield reliability 

limits in either direction (+ R). The reliability limits 

for each word pair are given in Table 4 under column R. If 

the mean deviation of the responses to a given word pair 

was less than the reliability figure, it was said to be 

within the limits of reliability for the procedure.. 

For the E group, where an emergent primary occurred, 

the model was adjusted to include .33 emergent words. By 

including an emergent primary with a probability of .20 and 

two emergent .05 words, in addition to a few .01 words in 

the revised probabilities, the E group data should agree 

with the revised probabilities. The responses predicted on 



20 

Table 4. Comparison of mean deviation of revised proba
bilities from observed data with reliability 
limits. 

Comparison T5a R^ 

E Group 
NIGHT MIND 2.7 2.6 
FAR WARM 2.0 3.3 
FRIEND TABLE 2.1 2.0 
LAMB CROWN 1.5 5.2 
ROCK KID 2.5 2.4 

"E Group 2.2 2.98 

V Group 
AFRAID THIRSTY 1.4 2.5 
ARM SKY 3.0 3.0 
PLANT SONG 1.8 1.7 
KNIFE MILK 2.6 1.9 
SMALL EASY 1.0 2.0 
MOUNTAIN INSECT 1.6 1.2 
SOUND FOOT 1.4 2.6 
LONG CLEAN 2.4 2.9 

V Group 1.9 2.15 

P Group 
BULB GRASS 3.5 2.3 
STOMACH BLOSSOM 2.3 2.8 

V Group 2.9 2.5 

CUBE MAN 3.4 1.6 

Total Word Pairs 2.1 2.4 

3. Mean deviation of all predicted and observed 
response frequencies which had a probability of at least 
.03. 

^Mean deviation of response frequencies for dis
crete and continued (C^) norms divided by 2 to yield 
reliability limits of + R. 
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•the basis of the S-R^ model were reduced proportionally to 

allow addition of these emergent word probabilities. For 

example, the probability of day occurring as a response to 

NIGHT MIND was reduced from .10 (continued norm proba

bility) to .06. Goodness of fit analysis (Table 1) showed 

that the new fitted values were not significantly different 

from the observed (X^ = 43.20, df =32, £ > .09). ' 

Pearson's r (Table 3) was .78 (r = .61). The revised 

probabilities clearly account for more E group variance 

than either S-R model. The reliability check (Table 4) 

indicates that the mean deviation of the obtained responses 

and the RP predictions were less than the allowable limit 

(H = 2.2, limit = 2.98). 

Emergent words were again predicted to occur for 

the V group revised probabilities, but in a more variable 

manner. The total probability of the emergent words was 

.34 distributed among six words in the following way: 

.10, .08, .05, .05, .03, and .03. Since no response 

occurred with £ > .15, the .10 and .08 emergent words were 

predicted to occur in two of the four most frequent 

response words given. The two responses selected as 

emergent were those which, on the basis of the continued 

norms, had a response of .02 or less. In those instances 

in which three of the four most frequent words fit this 

criterion, the words selected as emergent were the two 

most frequent. This latter rule was invoked in only two 
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of the eight V-word pairs. Again, the probabilities for 

the remaining words were reduced proportionally to include 

the .34 emergent words. The chi-squared value (Table 1) 

2 for this group was not significant (X = 49.83, df = 45, 

£ > .30). The correlation coefficient (Table 3) was high 

(r = .93, r^ = .86, N = 86). The mean deviation (Table 4) 

for the V group comparison was again within the reliability 

limits (H = 1.9, limit = 2.15). 

Because emergent words were less frequent in the 

P group, the revised response distribution included only 

.25 emergent word , with this probability distributed among 

eight response words at .10, .05, .05, and five .01 words. 

The remaining responses predicted from the continued norms 

were reduced proportionally. The chi-squared value 

(Table 1) was not significant (Y^ = 17.47, df = 10, 

£ > .07). The correlation for this group of words was .91 

2 (r = .83, N = 12). The mean deviation for this group, 

however, was slightly over that of the reliability measure 

(Table 4) (D = 2.9, limit = 2.5). 

When all word pairs were included in an overall 

analysis of the revised probabilities, the fit was much 

closer than either of the S-R models. The correlation 

2 (r = .86, r = .74, N = 151) indicated that there was a 

high degree of relationship between the obtained values and 

the revised probabilities. The chi-squared value (Table 1), 

although still significant (X^ = 115.00, df = 89, p < .05), 
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was greatly reduced from its earlier values. Moreover, the 

deviations were within the limits of reliability (15 = 2.1, 

limit =2.4). 

The effect of stimulus order within the pair, that 

is, the difference in responses to ROCK KID, for example, 

and to KID ROCK, were negligible. Furthermore, as can be 

seen in Appendix B, there were no consistent order e'ffects 

among the" three groups . 



DISCUSSION 

It is clear, from the results of this study, that 

neither of the two simple additive S-R models was able to 

predict adequately associations to pairs of stimulus words. 

Both models failed to account for a considerable number of 

new, emergent words. This appears to be the crucial 

deficiency of any S-R model. Even if one were to postulate 

a more complex relationship, i.e., other than simple 

additivity, it would still be difficult for an S-R posi

tion, as these are presently conceived, to account for these 

emergent properties. This represents precisely the problem 

of synthesis as referred to by Miller (1965), Deese (1961), 

and Underwood (1966). In those instances where the S-R 

model did predict which words would occur, the predicted 

frequencies generally deviated from the obtained data 

beyond permissible reliability limits. 

The revised probabilities established above were 

formulated primarily for the purpose of incorporating 

emergent responses. It is not possible, on the basis of 

present knowledge, to predict which such responses will 

occur to compound stimuli. Further, stimulus word pairs 

differ in the extent to which they elicit emergent words. 

For that reason, it was not possible to evolve a single 

modification sufficient to describe the obtained responses 
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to all word pairs. Three different categories were needed 

to account for the variations found in the response dis

tributions. An effort was made to differentiate these 

three groups on the basis of some common characteristic, 

and thereby to classify the types of pairs that would be 

encompassed by each category. 

A number of unsuccessful attempts were made 'to 

establish some characteristic for distinguishing among the 

groups. One of the first, and most obvious, properties 

according to which the groups might differ was the strength 

of the primaries elicited by the component stimuli. No 

difference in strength was found in the data. Another 

possible variable involved word categories, such as those 

used by Bousfield, Cohen, and Whitmarsh (1958), to which 

the stimulus pairs belonged. Here again, the three groups 

did not differ with regard to the types of words they con

tained. Analysis of the part of speech for both words in 

each pair also yielded no useful distinction. Although 

association value and frequency of occurrence are highly 

correlated (Sidowski, 1966, p. 495), it was reasoned that 

frequency of the words in each pair might offer some dif

ferential predictions. Reference to the Thorndike-Lorge 

(1944) frequency tables indicated that the three word 

groups could not be separated on the basis of frequency of 

occurrence in everyday language. Thus, the word pairs 

which comprise each group do not appear to possess any 
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characteristics which would allow for differential a priori 

prediction. 

At present, then, the only way to determine which 

word pairs will fall into one group or another is on the 

basis of the resultant response distributions. It is 

extremely doubtful that the revised probabilities would be 

able to predict responses to any, and all, types of 'word 

pairs. There are likely to be more stimulus classes than 

were encountered in this study. Two stimulus classes that 

now appear to be of particular interest involve paired 

words which have overlapping response distributions and 

words which elicit each other. A study which used only 

the former type of word pair, those which elicit a common 

response (Musgrave et al., 1967), did not report enough of 

their data to determine whether additional categories might 

be required. They did report, however, that each of these 

compound word pairs resulted in fewer different responses 

than did either of the words presented as single stimuli. 

That result is opposite what was found in this study. 

Unfortunately, not enough data were provided in their study 

for comparison of their obtained response frequencies to 

those accounted for by any of the expected response dis

tributions described above. Nevertheless, according to 

their statements, none of the paired stimuli elicited their 

common response more frequently than the single stimulus 

which had elicited the response most strongly. This 
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suggests that the responses in question occurred more 

frequently than the averaged probability of the response 

when the stimuli were presented alone. Thus it appears 

that the Misgrave et al. data could not have been predicted 

from S-R models. Since it is not known whether emergent 

words occurred in their data, it is not possible to deter

mine whether some modification of an S-R model might' account 

for their results. 

The existence of emergent responses is not entirely 

surprising on intuitive grounds. The identification of 

emergent properties is a natural first step in the process 

of synthesis. For example, it was noted in this study that 

emergent words constituted the primary response for a 

number of word pairs. This suggests that when words are 

presented in combination, the combination takes on some 

(33%) new meaning which could not have been predicted on 

the basis of association norms for either word. Further, 

words may have different meanings in different contexts, 

and it will probably be necessary to gather data on words 

combined in a number of different ways before the rules for 

predicting responses to compound stimuli can be clearly 

e stablished. 

Whatever the properties of emergent words, it is 

evident that those interested in the study of components 

with the idea of later synthesis should recognize the 

existence of emergence and begin investigation of low 
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level complex phenomena. Isolation of these Gestalt-like 

properties may, in time, lead to the awareness of compo

nents which otherwise might not be discovered. 

On the whole, taken in the context of other studies 

the S-R model did not work as well as it did in Rogers' 

(1967) and Adesso's (1968) studies. The former investi

gated related word pairs with overlapping response dis

tributions, while the latter examined word pairs such as 

RED MAN which were intended to produce maximum emergence. 

The failure of the present word pair combinations to 

conform to S-R predictions may be due to the lack of 

meaningfulness of the word pairs. It may be expected that 

as additional variables are discovered and as psychological 

measures become more precise that model building from the 

S-R point of view may be more successful. It may also be 

necessary to devise some measure of absolute response 

strength before comparisons across word pairs can be made 

with any degree of accuracy. 



APPENDIX.- A 

INSTRUCTIONS AND EXAMPLES 

Instructions 

"We're here to gather data on language habits in 

cooperation with the National Aeronautics and Space 

Administration and the Skills Lab of the Psychology Depart

ment. You must have either a pencil or a ballpoint pen. 

If you do not have one, raise your hand and a proctor will 

give you one (pause). We're now going to pass out a 

booklet to you. Please do not open it until you are asked 

to do so (pause). Participation is voluntary. If you do 

not wish to participate, simply sit quietly for the next 

ten minutes. If you are participating please print your 

name on the cover in the upper left hand corner next to the 

staple (pause). Now, remove the paper clip and turn to the 

first page and read the instructions (pause). Stop. Now 

turn to the following pages and complete the booklet." 

After ten minutes, E said: "Stop. Close your 

booklets. I would now like to obtain some further informa

tion. If you speak more than one language, please print on 

the front cover the name of the language that you speak 

other than English (pause). Now, if the language that you 

speak other than English is your native tongue, circle the 

29 



30 

name of the language that you have already printed on the 

cover (pause). Please pass your booklets and any borrowed 

pencils to the aisle (pause). I would like to thank you 

for your cooperation. You will receive feedback on the 

purpose and results of this study at a later date. Thank 

you." 
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Examples of Pages 1 and 2 

This booklet contains many pairs of words. 

Look at both words in the pair and write 

the first word they make you think of. 

DO NOT OPEN 

(Example of First Page) 

Here is an example: 

bitter SWEET 
SOUR 

Do not skip any words. Work rapidly, but legibly. 

Do NOT turn the page until told to do so. 

(Example of Second Page) 
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Example of Pages 3, 4, or 5 

LAMB 
CROWN 

BULB 
GRASS 

CUBE 
MAN 

AFRAID 
THIRSTY 

Turn the page and continue to work. 



APPENDIX.B 

RESPONSE PROBABILITIES FOR SIXTEEN PAIRS OF WORDS 

Word Pair 
S1 S2S 

Observed 
Probability 

Word Order 

S1S2 S2S1 

Total 
Obs. 

Expected 
Probability 

S-R S-R RP 

CUBE MAN 
square .32 .34 .33 .16 .10 .30 
ice .30 .14 .22 .26 .14 .20 
woman .06 — .03 .40 .14 .20 
boy - - - .03 .05 -

block - - - - .04 -

ROCK KID 
throw .26 .30 .28 .02 .02 .20 
goat .10 .04 .07 .15 .10 .06 
stone .06 .04 .05 .08 .07 .05 
climb .02 .06 .04 — — .05 
fight .02 .06 .04 - - .05 
hit .02 .04 .03 - - .05 
play .02 ..04 .03 - — .05 
hard — .12 .09 .05 
child(ren) .02 .02 .02 .12 .08 .05 
boy - .02 .01 .10 .05 .03 

S-, is the first word in the pair1; S« is the second 
word. 

^RP = revised probabilities. 
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Word Pair 
S1 S2 

Observed 
Probabili 

Word Order 

1 
ty 

Total 
Obs. 

Expected 
Probability 

Word Pair 
S1 S2 S1S2 S2S1 

1 
ty 

Total 
Obs. S-Rd S-R c RP 

LAMB CROWN 
king .24 .28 .26 .22 .07 .24 
chop(s) .16 .02 .09 .03 .05 .08 
sheep .10 .04 .07 .20 .08 .05 
wool .02 .10 .07 .08 .07 .05 
roast .04 .06 .05 - - .05 
queen .06 .02 .04 .05 .03 .05 
Christ - .08 .04 .01 - .05 
lion .06 - .03 - - _ 
head - — — .03 . .04 
animal - - — .02 .03 
jewe 1 - - - - .04 -

STOMACH BLOSSOM 
flower .22 .26 .24 .33 .30 .26 
ache .04 .10 .07 .18 .07 .06 
apple .06 .06 .06 .02 .02 .10 
food .04 .04 .04 .13 .07 .06 
eat .06 .02 .04 .03 .04 _ 
ulcer .06 .02 .04 .02 .01 .05 
fruit .02 .04 .03 _ .05 
bloom - - — .07 .04 — 

rose - - - - .03 -

spring - - - - .03 -

NIGHT WIND 
dream(s) .26 .12 .19 - - .20 
day .18 .06 .12 .30' .11 .07 
dark .08 .12 .10 .10 .10 .06 
sleep .06 .12 .09 .02 .02 .05 
think .08 .06 .07 .07 .06 .07 
star - .08 .04 .01 - .05 
bed .02 .04 .03 .03 
brain - mm .12 .07 .04 
thought(s) - - .06 - — 

head - - — .03 - — 

matter - - - .02 .03 — 

smart - - — - .03 — 
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Word Pair 
S1 S2 

Observed 
Probabili 

Word Order 

ty, 

Total 
Obs. 

Expected 
Probability 

Word Pair 
S1 S2 S1S2 S2S1 

ty, 

Total 
Obs. S-Rd S-R c RP 

BULB GRASS 
flower .24 .12 .18 .03 .07 .15 
light .18 .12 .15 .42 .15 .13 
plant(s) .06 .16 .11 .01 .05 
tulip .06 .10 .08 .01 .05 .05 
green .08 .04 .06 .30 .15 .13 
grow — .08 .04 .04 - .05 
weed(s) .02 .04 .03 - - -

Kentucky .06 - .03 - - -

cut — .02 .01 .04 .04 -

lawn - .04 .02 .04 .04 -

FAR WARM 
sun .10 .22 .16 .01 — .20 
near .10 .02 .06 .19 .08 .05 
cold .06 .04 .05 .29 .07 .05 
Florida .04 .04 .04 — .05 
close .02 .06 .04 .03 .03 .02 
tropic(s) .04 .04 .04 - - .05 
desert .08 - .04 - - .05 
Hawaii .04 .02 .03 _ .05 
away — .04 .02 .09 .10 .06 
distant .02 .02 .02 .06 .04 -

hot .02 - .01 .05 .08 .05 
cool — .03 — 

distance .02 * .01 .03 .02 -
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Word Pair 
S1 S2 

Observed 
Probabili 

Word Order 

l 
ty 

To tal 
Obs. 

Expected 
Probability 

Word Pair 
S1 S2 S1S2 S2S1 

l 
ty 

To tal 
Obs. S"Rd S-R 

c RP 

FRIEND TABLE 
dinner .12 .18 .15 - .01 .20 
cards .08 .06 .07 .01 "7 .05 
food .10 .02 .06 .04 .05 
chair(s) .12 - .06 .25 .10 .06 
eat .02 .08 .05 .04 .02 .05 
sit .04 .04 .04 - .05 
coffee .02 . .04 .03 — 

enemy .04 .02 .03 .11 .05 .03 
manner(s) .02 .04 .03 — -

lunch .06 .03 -

foe — .02 .01 .16 .06 .04 
buddy - - - .06 .05 .03 
girl - - - .05 .05 .03 
leg .02 - .01 .03 .05 .03 
top .02 - .01 .03 .03 -

salt - - — .03 - — 

pal - - - .03 .03 * 

cloth - - - - .02 .03 -

KNIFE MILK 
butter .16 .12 .14 .02 .10 
cut .06 .16 .11 .15 . 09 .07 
bread .08 .10 .09 .02 .08 
eat .06 .08 .07 — .05 
fork .12 .02 .07 .07 .03 .05 
cheese .04 .08 .06 .03 
sharp .04 .02 .03 .10 .07 .05 
breakfast .02 .04 .03 M - .03 
cow .04 - .02 .17 .09 .06 
drink .02 .01 .11 .05 .04 
blade - - - .07 .05 .03 
white - .02 .01 .06 .06 .04 
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Word Pair 
S1 S2 

Observed 
Probabili 

Word Order 

1 
ty 

Total 
Obs . 

Expected 
Probability 

Word Pair 
S1 S2 S1S2 S2S1 

1 
ty 

Total 
Obs . S-Rd S-R c RP 

AFRAID THIRSTY 
desert .12 .16 .14 .01 .02 .10 
water .14 .06 .10 .24 .14 .09 
scared .12 .08 .10 .22 .14 .10 
fear .10 .10 .10 .07 .04 ,08 
dry .08 .06 .07 .08 .07 .05 
hungry .06 .04 .05 .04 - .05 
poison - .10 .05 - - .05 
death .02 .06 .04 - - .03 
tired .04 .04 .04 - — .03 
drink .06 — .03 .04 .06 .04 
lost .02 .04 .03 — 

brave .02 .02 .02 .07 .02 — 

dark — — .03 .03 — 

frightened - - - .01 .03 -

ARM SKY 
reach .10 .18 .14 .01 _ .10 
plane .14 .04 .09 .01 - .08 
cloud(s) .12 .02 .07 .04 .04 .03 
fly .06 .06 .06 .02 - .05 
airplane .08 .04 .06 - - .05 
blue .10 .02 .06 .35 .28 .19 
hand .06 .02 .04 .11 .07 .05 
kite .04 .04 .04 - - .03 
throw .02 .04 .03 .03 
leg .04 - .02 

CO i— 

•
 .09 .06 

SMALL EASY 
simple .10 .16 .13 .03 .04 .10 
hard .08 .10 .09 .32 .12 .09 
large .10 .06 .08 .23 .09 .06 
task .10 .06 .08 - _ > .08 
li ttle .10 .05 .05 .08 .05 
soft .04 .02 .03 .01 - .05 
big .02 .04 .03 .10 .06 .04 
work .04 .02 .03 .01 .05 
pencil .04 .02 .03 - - .03 
tiny .02 .04 .03 .03 .06 .04 
child .04 .02 .03 .01 - .03 
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Word Pair 
S1 S2 

Observed 
Probabili 

Word Order 

1 ' 
ty 

Total 
Obs. 

Expected 
Probability 

Word Pair 
S1 S2 sis2 S2S1 

1 ' 
ty 

Total 
Obs. S-R . 

d S-R c RP 

SOUND FOOT 
walkf ing) .12 .08 .10 .01 .03 .10 
shoe(s) .08 .10 .09 .15 .07 .05 
noise .08 .08 .08 .14 .10 .07 
step(s ) .04 .12 .08 _ — .08 
tap(ping) .06 .08 .07 - - .05 
stomp .04 .08 .06 - - .05 
footsteps .04 .04 .04 - - .03 
run(ning) .02 • .04 .03 - - .03 
hear .. .02 .01 .08 .04 .03 
leg .02 - .01 .06 — mm 

hand .02 - .01 .05 
music .02 - .01 .04 .03 .. 
loud .02 .01 .04 .05 .03 
ball _ * .04 .04 .03 
fee t .04 - .02 .04 — .03 
toe - - - .04 .05 -

MOUNTAIN INSECT 
fly(ies) .12 .08 .10 .03 .06 .10 
bug .16 .02 .09 .32 .12 .09 
ant .04 .08 .06 .03 .04 .08 
hill .06 .02 .05 .14 .06 .04 
mosquito .02 .08 .05 .02 .02 .05 
camping .08 - .04 - .05 
spider .04 .04 .04 .02 _ .03 
tick - .06 .03 mm .03 
forest(s) .02 .04 .03 
tree(s) .02 .04 .03 .01 
bee .02 .04 .03 .02 .02 
dirt .04 .02 .03 .. 
high - .02 .01 .09 .07 .05 
valley - .02 .01 .04 
climb - .02 .01 .03 •a 

snow - - - .02 .03 
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Observed 
Probability Probability 

Expected 
Word Order Probability 

Word Pair Total 
Probability 

CM 
CO r-i CO 

£>1^2 Obs. S-R, S-R RP d c 

PLANT SONG 
flower .10 .06 .08 .19 .08 .06 
sing .08 .06 .07 .20 .09 .06 
bird( s). .06 .08 .07 .03 .03 .10 
spring .02 .08 .05 - - .08 
leaf .08 - .04 .01 - .05 
green .06 .02 .04 .03 - .05 
tree .08 _ .04 .05 .03 .02 
rose .04 .04 .04 _ _ .03 
music - .04 .02 .09 .06 .04 
animal .02 .02 .02 .04 .03 .02 
grow - .02 .01 .03 .03 .02 
factory -• - . - - .03 -

seed - - - - .03 -

J CLEAN 
knife .02 .12 .07 _ .10 
short .12 .02 .07 .33 .09 .06 
sheet(s) .06 .08 .07 _ - .08 
white .10 .02 .06 .07 .05 .05 
broom .04 .06 .05 .05 
smooth .04 .02 .03 _ * 

dirty .04 .02 .03 .23 .08 .06 
wash - - - - .04 .03 
soap - - - - .03 -

time _ - - _ .03 -

emergent words .05 
.03 
.03 
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