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INTRODUCTION 

A basic Interpretative problem revolves around the 

extent to which measurements made on a group of subjects are 

directly or unlvocally referable to each individual in the 

group. Very frequently statistical quantities such as the 

•neon :>r variance are treated solely as group measurements and 

the individual's performance is related to these quantities 

slaply according to SOPHS relative or deviatiooal scale. 

It is conceivable, for example, that each Individual 

possesses within himself a "moment" or point of ;*ean Intellect­

ual functioning, but we would not be prepared to identify such 

a hypothetical quantity with the mean Intellectual performance 

of his ago group. Yet it is essentially this kind of trans­

position in seanisg that im often made in the caae of verbal 

associative-strength. That is to say, tv.at the frequency with 

which a response occurs in the group is commonly taken as a 

definition (as well as a measurement) of associative-strength 

as applied to the individual subject. 

In the Kent-Kosanoff list of words, for example, the 

responss, "chair*, to the stimulus, "table", occurs about 

267 tlaes out of 1000 in the original standard!cation data. 

This can be expressed as a probability (0.2*7) and as such is 

Interpreted as a measure of associative-strength in the 

individual subject* The following question ientedlately 

arises* if "chair" is the snost probable, i.e. the strongest 
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response assoclatlvely speaking, then why ie it not given 

every time? If a subject responds to "table" with "roost" the 

probability is 0.001* Yet one arast conclude, it seems, that 

at the asosaent of response this word was the strongest or at 

least the moat insistent reectlon to the etisralue* 

There are different ways of handling this apparent 

dilaeroa. One might simply prefer to suspend Judgment on the 

significance of such probabilities in the Individual and Just 

deal operationally with group frequencies, such KH approach 

is experimentally adstissable but one is left without any real 

semantic link between group and individual performances. That 

is, the concept of associative-strength night have different 

aeanings when asserted concerning the group as compared to the 

individual. To state that frequency of response has a certain 

quantitative value is s far different kind of assertion than 

to say that it is by definition a measure of "associative-

strength" or "haMt-strength" in the individual. These latter 

concepts have definite connotations in the psychology of 

association and learning. 

Another way of approaching the apparent <U leans 

presented above would be to adopt an analysis similar to that 

of SOSMI learning theorists. This would assume that habit-

strength or associative-strength remains fairly constant but 

that its aianifestation in behavior fluctuates in a mathematical 

manner as a function of drive level, incentive, «md so on. 

£oiae psychologists have cesae to feel that such a list of 
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Intervening variables introduces a needless multiplication 

of assumptions and postulates. :-t any rate in the case of 

pre-formed vernal associations these various intervening 

variables cannot be effectively «easured. 

The present thesis Is an attempt to cast some light 

on this group-individual problem in verbal association* in 

order to do so a certain presupposition has entered into the 

experimental design, it is essentially thisi if associative-

strength, defined as response probability in the group, is tj? 

be applied unlvocally to the individuals verbal associations, 

then it aust be demonstrated that such statistical properties 

do in fact apply to an existing population of responses 

within each individual* This means in turn that in each 

individual subject a population of verbal responses should 

be generated which is equivalent in range to the group 

population of responses, 's a result, continuous-free ana 

continuous-controlled association will be employed in this 

study because they are the only types which will readily 

perait the generation of such individual response populations 

under equivalent conditions. 

This study will be concerned basically, then, with 

an attempt to eostpere the mathematical probabilities of a 

group population of verbal responses with those froa equivalent 

individual response populations, interpretation of such data 

will be made statistically and within the additional 
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fraaswork of unrestricted versus restrictive categorization 

of response, as well as on the basis of formal as compared 

to semantic probability* 
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EVOLUTION OF THS TliSSXS PROBL&*. 

&. some Historical notes on Association* 

A history of the concept of association can be traced 

back to Aristotle who first formulated the classical laws of 

similarity, contrast, and contiguity* -ot much emphasis 

however was given to association as a dynastic force in mental 

life until the 17th and 18th centuries, r uring this period 

renewed interest was created by Kobbes, Locke, and other 

British &Bplriclsts . in eamlation of physics and chemistry 

they sought for principles of nind which would be both 

analytic and explanatory* 

est of the British ssepiricists beginning with Hobbes 

attempted to reduce all associative principles to that of 

contiguity, if such a reduction had been successful, then 

mental philosophy would have been in possession of % unifying 

principle analogous to Newton's law of attraction in physical 

bodies* At a later time r.erhort also conceived of a force 

between associated ideas which could be either attractive or 

repulsive. This was analogous to electrical and magnetic 

forces In,physics (which unlike gravitation are negative as 

well as positive), aerbart is to be noted also for his 

1 s. A.» iiurtt, Mltor, the sn^lish Philosophers froa 
aacoa ta Hill* tfew York, The Modem Library, 1339, xxii-1041 p. 
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pioneering attempt to treat mental association in mathematical 

terms* ills equations were rigorous enori.h from a quantitative 

point of view but unfortunately could not be put into a for* 

that was experimentally testable, --s the logician would say, 

the equations possessed formal truth (validity) but the 

material truth or falsity remained indeterminate* 

The attempt on the part of the British Empiricists 

to derive analytic and explanatory principles of mind frozs 

the concept of association alone was found to be insufficient 

to deal with the sheer complexity of man's mental life* 

However it is of interest to note that the concept of association 

la one form or another has continued to shape psychological 

theory up to the present time. 

Around the turn of the century Freud and the psycho­

analysts had already employed free aasociation not only 

interpretalively but also as an empirical tool with which to 

evoke son-conscious mental content. Luring this same period 
2 

llolllngworth wrote a general psychology centered around 

sir illiaa* Hamilton's principle of redintegration* ..© 

defined the mental as redlntegrative whereas for him the 

physical was non-redintegrative* such a concept is far more 

comprehensive than the contiguity principle of tiobbea or the 

conditioning principles of Pavlov which also appeared around 

this time, AS a matter of fact the laws of association and 

2 R. X*. Bellingworth, Psychology Its Facts and 
Principles, sew York, .;. \ppleton and Company, 192®, 534 p. 

file:///ppleton
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conditioning can be construed as operating within the overall 

context of redintegration* To continue with previous analogies, 

ftolllngworth's notion of redintegration might be compared 

figuratively to a field concept in physics. 

M&dern learning theory beginning with the early work 

of Sbbinghaus on memory represents an experimental study of 

association conceived of within the framework of initial 

acquisition. MI McOeoch expresses it, "the psychology of 

learning studies the characteristics of such associations 

among psychological events and the conditions of which their 

3 
acquisition and retention are a function" « one might add 

that recall is one index of learning as well as of retention, 

and, association can In turn be considered as a form of recall* 

The isore recently developed field of psycholinguist ice 

is to a considerable extent a study of the associational 

properties of language, eowevcr the data which are analysed 

in psycholinguistics as compared to that of associative 

learning experiments are quite different, in psychollngulstlc 

study language as a cultural phenomenon le already given* 

it possesses a definable structure of word combinations, 

pre-formed in experience, and it becomes the task of 

psycholingulstics to study the properties of this structure 

so as to relate them to determinable psychological laws* This 

3 %fm **• ̂ scGeoch, The aeyc.hology Of .jfruman Learning, 
230W York, Longmans, Orson an'. Co., 1948, p. 26. 
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goal has not as yet been realised to any significant extent. 
4 

some psychologists such as Osgood conceive of this integration 

as occurring between linguistic structure and current learning 

theory* It is the opinion of this writer however that in 

addition to learning theory psychologists must also seek for 

other, perhaps as yet unformulated, dimensions of language 

ae a reference point for such integration*, Because of its 

theoretical importance this statement will be given further 

elaboration in the following section. 

2. C'-eneral raek«round of the Present Problera* 

Science might be described as the systematic 

formulation of human experience* initially human experience 

implies conscious experience* it Is one of the tasks of any 

science to begin with what is phenomenally given or observable 

in conscious experience, to classify, to establish relations, 

and then to make inferences about that which is not immediately 

given* -»e ars thus confronted with a manifold of conscious 

events consisting of a variegated procession of sense 

perceptions, images, feelings, and thoughts* The physical, 

biological, and social sciences arbitrarily parcel out 

different sectors of this conscious manifold for study. 

4 C* S* Osgood, ?-jethod. *nd Theory in Sxperteental 
Psychology, t*ew tork, Oxford university î ress, 1953, C9Q p. 
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Both physics and biology 4eal with the sensory manifold 

as a beginning point for the abstract inference* which will 

constitute their scientific concepts and principles* A* 

JULnstsln" has stressed, even though the abstract inferences 

of physics are mental constructs, they can be verified by 

returning to the reference point of the sensory manifold 

through the avenue of predictive inference* in other words 

both physics and biology find as accessible an objective 

reference point outside the mind which is sufficiently 

differentiate! to provide independent verification for 

hypothetical lnferencee* 

By comparison, however, psychology is faced with a 

methodological problem which to this day has not been 

satisfactorily resolved* Most definitions refer directly or 

indirectly to psychology as a study of inner experience and 

outer behavior, anphaol* has quite understandably been given 

to behavior because this can be treated as an objectively 

observable seriss of events which are relatively Independent 

of thai stlnd and against which the psychologist can check his 

inferences. 

some however point out that behavior is not a 

coherent system for purposes of determining cause and effect 

relationships because much of the internal process intervening 

5 A* Slnstein, out of hy Later '/ears, kew York, The 
-Isdom Library, A Division of Philosophical Library, 1950, 
247 p* 

http://phobx.sk
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between stlt&ulis and reaction is unconscious. Thus the 

suggestion is made that we turn to brair. physiology Jor our 

objective reference point analogous to the sensory manifold 

of the physicist »n& biologist. 

$ow when we consider psychology as the study of inner 

experience, or experiencing sslf, or "mind", or mental 

processes, we run into a more difficult problem. That is to 

say, that we are not in possession of an objective reference 

point independent of the mind which is comparable to the 

relationship that neural evente bear to behavior* some inner 

conscious evente can be correlated with neural physiology but 

such relationships are extremely meagre and manifestly 

incomplete* 

Freud expressed the problem quite clearly as followsi 

svery science is based upon observations in­
experiences arrived at through the medium of our 
psychical apparatus* nut sines our science has as 
its subject that apparatus Itself, the analogy ends 
here. -'* make our observations through the laedium 
of the same perceptual apparatus, precisely by the 
help of the breaks in the series of (conscious) 
mental events, since we fill in the omissions by 
plausible Inference* and translate them into 
conscious material. 

Mthout an adequate reference system independent of 

mental process itself we »ay turn to a purely descriptive 

phenomenology of conscious events, or, as in the case of many 

systests and theories of personality ve can begin with a series 

e *. Freud, m cutljoe of Psvchoanalvsla. KOW York, 
. *•* Norton and Company Inc., 1949, p.' '36. ^S) *** 
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of Inductively derived postulates against Which we attempt 

to validate subsequent inferences* But even though we attain 

some measure of formal consistency by such a procedure, we 

have as yet achieved no real formulation of fundamental 

psychic laws* 

Hence psychology interpreted as an experimental study 

of the inner nature of experience Iteelf is for the most part 

undeveloped. The criticism that psychology has not been 

successful in deriving an experimental science of mind is to 

this extent probably Justified* There is of course no shortage 

of empirical theories and systems which attempt to explain 

"mind", "experience", or the "experiencing self" but these 

are generally limited by adopting a reference point embedded 

In Inductively inferred postulatss which Madsen terms 
7 

axiomstised deductive systems. 

Is there, then, »n objective, coherent reference 

system which is independent of the :sind and in relation to 

which the psychologist can test the material truth of his 

hypothetical inferences, not about behavior, but rather about 

the process of experiencing Itself? It is possible that 

language may at least In part fulfill such a requirement. 

In support of this It can be pointed out that language is 

uniquely human. It evidently reflects all facets of human 

7 K. B. ̂ sdsen, Theories of ^tlvatlon. Cleveland, 
Howard Allen, 1961, 353 p« 
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experience, otherwise we could not even employ it to discuss 

the problem of experience* But more significantly language 

at least from a synctactlcal point of view is an objective 

system of eigne and symbols with its own coherence and laws 

which are independent of the mind* NOW if inner experience 

Is reflected sufficiently in language, then perhaps we might 

be able to deduce and verify some of the underlying laws of 

experience and "wind" by a deeper analysis of language* 

rowever such an analysis would depend upon concepts 

and dimensions which as yet have not been fully formulated 

with reepect to language. Linguistic analysis up to the 

present has dealt with the structure of language, semantics, 

and general semantlca* Recently the anthropologist and 

psychologist have also shown interest insofar as language 

determines one's very conception of reality as well as his 

thought processes. <'*nd what has come to be known as psycho-

linguistics deals with language as a communicated system of 

symbols with statistical propertiee. All of these trends are 

converging more and more. Perhaps out of such a convergence 

will come new concepts and dimensions rich enough to cast 

light on the laws of inner experience itself* 

iben the physicist "returns" to the sensory manifold 

to test out the hypothetical inferences which >.e has derived, 

he employs the dimensions of specs and tims and univocal 

concepts such as mass, momentum, etc* as a meana of analysis 

and description* can we derive -Simensione ana univocai 
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concepts which can be applied to language conceived of as a 

reflection of Inner experience? Hopefully tide may come to be* 

Let us return now to the point in our discsesien 

which initiated the rather lengthy consideration of science, 

psychology, and language. One can agree with Osgood that 

psychollngulstlcs should be integrated with learning theory, 

sad, in addition, with any other area of psychology that will 

cast further light on the nature of experience and behavior* 

one of the distinct appeals that the study of language 

ae a communicated product Has for the psychologist is that it 

is relatively easy to quantify and deal with statistically, 

consequently, even though the various known properties of 

language have not as yet been effectively integrated with 

psycholegleal theory, the ease of quantification holds promise 

that fruitful generalisations will eventually emerge. 

The present study deals with word association which 

has been found quite useful in the analysis of linguistic 

product* and the quantification of mossing* unliks Herbert's 

unsuccessful rational equations, modern researchers have found 

many useful equations of a stochastic or statistical type that 

can bo applied to linguistic and associations sequence* If 

word association reflects mathematical properties of a uniform 

sort, then it is not unreasonable to suppose that a fundamental 

lawfulness In linguistic behavior is being prob*<.. it is St 

this Juncture of course that the psychologist becomes Interested 
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in what light such lawfulness might shed on mental and 

behavioral processes* 

Sow ths statistical properties of verbal association 

are derived basically from group data* Association or 

associative-strength is usually expressed as the probability 

that a response will occur in a given stimulus situation. 

For example la the original Kent-Rosanoff list of words 

267 persons out of 1000 responded to "table* with -chair". 

Thus we can express the probability of such a response in a 

similar group as Pr * 0*267* Repetition of the list with 

similar populations has confirmed the predictive accuracy of 

such probnbilltlee. 

However, If mathematical properties are to be meenisg-

ful in interpreting associative sequences within the individual 

subject, then it should be demonstrated that group mathemstical 

propertiee do is fact apply to corresponding populations of 

responses within the Individual subject* Although the 

experimental evidence tends in this direction, it 1* not 

unequivocally established* For unless we can make univocal 

assertions from the group to the individual, our conclusions 

will be arbitrary. Kow it is exactly this kind of assertion 

that frequently is made concerning verbal asscclatlve-strength* 

Consider this formulation from Osgood on "assoclational 

structure"t 
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(*«*) the strength of associations has been inferred 
from group data (•«•)* is there any basis for 
expecting the same laws to apply to the availability 
of associations w&thjn the single individual? rtanb 
and Herbs (1901) obtained a logarithmic relation 
between individual reaction times for free associations 
and the frequency of occurrence of these responses 
in a population* This has come to be known as Marbe** 
Law and has been substantiated by a number of ether 
investigators (*.*). But if this be the case, 
ehouldn*t the most frequent response be the only 
response to a given stimulus? ;houlcin*t the response 
having the strongest association with the stimulus 
always be made by every individual? There are several 
reasons for variability) the habit strengths of the 
potential responses show continuous oscillation 
(cf. rMll, 1943}f the actual stimulus is a compound 
affair varying with the momentary contextt *nd there 
remain real individual differences in the nature of 
mediation processes that have been established for 
the same sign**9 

isuch of whet Osgood states here may be materially true* 

Future research will probably be the final arbiter. However 

his line of reasoning is quite hypothetical and as it stands 

is subject to considerable reservation. Because it may help 

to Sharpen the focus of the present study, let us briefly 

consider the principal notions from this statement by Osgood, 

particularly because it represents a good deal of current 

thinking about verbal associative-strength. 

If we accept group frequency of response as a measure 

of associative-strength, this becomes in effect a quantitative 

definition* AS it stands this definition is nsither true nor 

false* The questIon which srlsss is whether the definition 

applies to verbal associations within the individual subject* 
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flow speed or latency of response as expressed in verbs's Law 

is inversely related to group frequency of response* That is, 

the more frequent responses are In general associated with 

shorter reaction times* However these two determinations 

are not independent of one another* Response latency is 

generally correlated with frequency of response with the 

result that we could in principle select either one as an 

independent variable* so we are really thrown back on yroup 

frequency both as a definition and as a measure of associative-

strength* 

The next question which Osgood considered is in 

effecti why does not "chair" occur in response to "table" 

every time in each subject If it is by definition the 

strongest as well as the most probable response? Me then 

lists some Intervening variables which may insert themselves 

somewhere between stimulus end response including all's 

concept of reaction potential (,£r)* This is not the place 

to attempt an evaluation of Eull*s elsborate system of 

postulates and Intervening variables. For our purpose here 

It should be sufficient to point out that Hull's concepts are 

perhaps meaningful in experimental situations where associative 

learning is being formed for the first time* in dealing with 

pro-formed word associations such a system of constructs is 

not directly applicable and thus remains hypothetical* A 

similar kind of reservation applies to the other intervening 

variables which oegood suggests* 
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so the question remainst does frequency of verbal 

response (or associative-strength) in the group apply 

univocally to the available population of responses within 

each individual? The present thesis represents an attempt 

to study this question under the conditions to be specified 

in the following section. 

C* concepts, Definitions, and frame of deference. 

four basic categories of verbal association are 

clearly definablet (a) discrete-free, wherein a single 

stimulus word is presented end the subject responds with the 

first word that comes into his mind (the Kent-Rosanoff list 

is sa example of this category) 7 (b) discrete-controlled* 

wherein a singls stimulus word is administered and the 

subject is Instructed to respond with a word in a particular 

els** relation (for example, the subject might be asked to 

respond with the opposite of" or "a part of", and so forth)» 

(c) continuous-free, wherein the subject is instructed to 

continue responding with any words at all that may come into 

his consciousness (this is somewhat the same technique as 

that which the psychoanalyst employs in what he terms "free 

association")* and (d) continuous-controlled, wherein the 

subject is aeked to continue giving as many words as he can 

within a given class (for oxsmpls, the subject stay be 

instructed to name as many cities, or carpenter*s tools, or 

bird* as he can within a given time period)* 
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A* indicated earlier, the general purpose of the 

present study is to determine whether group-frequency 

characteristics of association are applicable to the range 

of potential responses within the Individual subject* in 

theory, to examine such a quostlon, it would be sufficient 

to generate s population of responses in each subject and 

then determine whether the statistical properties of this 

individual population are similar to those of the group* 

«ow in order to generate is the individual subject 

populations of reeponees which potentislly would be comparable 

to the range of group responses, this study will deal with 

continuous-free end continuous-controlled categories of word 

aseoclstion* The reason for this is that discrete-free end 

discrete-controlled association do not lend themselves to the 

gsnorstlon of sufficient populations of responses in the 

individual subject* consider the Kent-aosanoff list of 

discrete-free associations* in order to produce a population 

of responses In a single subject which would be ecruivalent to 

the original group data, one would have to administer the list 

to a single subject one thousand times* And in the process 

extraneoue learning factors, reinforcements, serial offsets, 

end so on, might enter to modify the task in a critical aenasr* 

in addition, the present study will deal interpret* 

atively with formal probability of response as well as seamntic 

probability of reeposse. These terms are definable as 

follow* i formal probability (or frequency) 1* the number of 
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verbal responsss which occur in a given period of time 

irrespective of the content of the responsest and semantic 

probability on the other hand refers to the probability (or 

frequency) of obtaining a particular word ae a response* in 

the Kent-^osanoff list of responses, for example, the stimulus 

"table" elicited "round" ten tlesee out of a thousand* The 

semantic probability of obtaining "round" is therefore 0.01. 

The formal probability is also 0*01 but it applies to any and 

all responses which occur exactly ten times out of a thousand. 

Formal probability evidently possesses in one senee 

a greater generalising value and at the present stage of 

research It is rather intriguing to contemplate the possibility 

that such generalised mathematical quantities aaay begin to 

describe formal properties of mind insofar as they are 

reflected in verbal-linguistic behavior. 

Finally the term "response" Is to be defined as any 

omitted word which follows upon the initial instructions to 

associate freely, or, to associate continuously within a given 

class of terms. This definition thus differs from the notion 

of response in discrete-free association, for example, where 

the subject replies to a specific verbal stimulus with a 

single word* 

w* Previous Research and Thesis hypothesis. 

some of the earliest and most significant studies 

concerning the mathematical properties of language were 
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Q 

carried out by zipf*. He analysed fairly large samples of 

Pelping Chinese, Fleutine Latin, and American newepaper 

Knglleh. Among other things he found a common logarithmic 

relation between frequency of occurrence and rank order of 

frequency in theee various samples of written language. Thus 

the lower the rank order the greater the number of different 

words found et that rank. When aipf plotted this data on 

double log coordinates he obtained e clearly linear relation­

ship* He expressed these results in the following formt 
2 0 

a • b * • K where b le the frequency with which e word occurs 

in the sample, e le the number of words of the sarae frequency, 

mnd K is a constant* 

subsequently an enalysis vee made of old nigh German 
1 98 

which yielded a value of a • b * * K* hn additional study 

of the Gothic bible (as translated by Jlfilos in 310 . .) 

2 OSS 

resulted in e value of e«b**"** * K« All of these numerical 

values are remarkably close to 2*0* 

it is of interest thst these quantitative properties 

of written or orsl sposch emerge from fairly large samples of 

word populetions and assume the characteristic of what might 

be termed "mote-language" i.e. a property of language distinct 

from lexical and syntactical form. 

9 c, St* £lpf. The tsycho--iolO'''y ot •an^uage, Boston, 
Houghton Mifflin, 1935, 710 p* 
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The formal property in language was even axor© 

strikingly demonstrated by skinner in his experiment with 

the verbal summator, an apparatus which emitted random, 

meaningless, phonetic sounds* <\t a given distance the sounds 

resembled overheard conversation* The subjects then related 

what they thought was being spoken, 'hen skinner plotted 

his data against ipf'a the fit was juet about as good, .x 

least it waa clearly of the same mathematical form. 

from these results Skinner concluded that ipf's 

•mathematical law did not refer to a property of behavior, 

such as the conscious selection of an appropriate word, but 

rather to the condition of associative-strength in which 

latent speech exists* Presumably he meant that, given a 

gradient of strength In association, words will be emitted 

in the long run accordlag to the obtained logarithmic form 

and Independently of the external situation to which the 

person is responding. From a quantitative point of view 

this formal property is Indeed a remarkable finding. 

Skinner*s theoretical orientation would almost certainly 

prevent him frcm- allowing for mentalistlc variables such as 

selectivity or set in the above findings, however it should 

be noted that the logarithmic function which was obtained 

might conceivably reflect just such a formal property of 

10 % F* 3klnner, "The Verbal Suraaator mn& a Method 
fdf *5* fIS?* o f t ^ J speech", journal of Psychology, 
Vol* 2, 1936, p* 71-107* 
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selectivity in mental operation* t least this hypothesis 

hss not been fully explored as yet* 

There are many other measures of linguistic properties 

which lead to forttal mathematical expression* • however we are 

unable to discuss all of them hero* 

in a study relating to discrete-free word association 

Skinner11 ranked reeponeee on the Kent-aoeaneff liet according 

to frequency of occurrence* He then combined ranks for all 

items, i.e. all first ranking responses were combined, all 

second ranking combined, sad so on. The average frequency 

of occurrence was found to be a logarithmic function of rank 

somewhat similar to ipf*« law* one of the values Skinner 
1 29 

reported was the followingi A • B*" • *: where A is the 

frequency with which a given association occurs, B is the 

rank, and K is a constant* 

.we noted earlier, these quantitative findings, in 

language and association, point to systematic mathematical 

properties* The frequently recurring logarithmic relationship 

seems to make a definite assertion about associative sequences. 

That is to ssy, that the rate of association at any point is 

a function of the number of remaining associationst or, the 

number of different responses increases logarithmically as 

the asaociative-strength decreases* 

11 B* F* Skinner, "The Distribution of Associated 
*aerda", Fsvchologlcal aacord, vol* 1, 1937, p* 71-76. 
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Bouseflold and sedgewick12 generated a population of 

reeponoes in individual subjects with the method of contlnuous-

cemtrellod Association and then analysed the propertiee of 

such reeponeee* They employed verious classes of terms such 

as birds, cities, animals, names of fellow students, and so 

on* fhe group Cleans of a cumulative nwraber of reeponeee were 

plotted ae a function of elapsed writing time* Their dete 

was fitted by the following log type curvet n • c(l - e"*1*) 

where n is the cumulative number of responses, t is the 

elapsed writing time, e the logarithmic base and c and » are 

constants* in another study, Bouseflold end Barclay13 found 

that responses gives more commonly by the group were also 

those which occurred earlier Is the individual lists. They 

concluded that ordlnality of position is then another criterion 

of associative-strength. This latter result can be interpreted 

as being consleteat with £ipf*s date and skinner1s data* 

The two studies just referred to did generate a fairly 

extensive population of responses in the individual subjects 

prior to statistical analysis* However It le felt that a 

crucial experiment in this respect has not been performed as 

12 «?, ... aousefield and C. *;. :* Sedgevick, "'<n 
Analysis of sequences of Restricted Associative Responses-f 
Journal of general Psychqloqy, vol* 30, 1944, p. 14--H5. 

13 . .n. Bousefield end •** D . Barclay, "The 
Relationship between order and Frequency of occurrence of 
restricted Associative Responses", Journal of Bxporlassntsl 
Psychology. Vol. 40, 1950, p* 643-647. 
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yet* ly a crucial experiment is meant one in which a population 

of responses is generated in the individual subject with the 

requirement that this population, of responses is equal at 

least numerically to the group population of responses, if 

the definition of associative-strength derived from group 

responses is to Apply univocally to the individual, them it 

seems that at least numerically equal populations of responses 

must bo assumed before a judgment can be made* 

Kow wo cannot simply assume that, given the opportunity, 

as Individual subject will give the same word content as found 

in the group even with unlimited time. But of course this is 

on* of the questions that requires clarification. 

Referring beck to the experiments of £lpf and skinner 

it is of interest to observe that they obtained similar 

mathematical curves with langusgfe data that varied considerably 

in content* so it is conceivable that formal mathematical 

probabilities will obtain in continuous-free and continuous-

controlled verbal association when the cementic probabilities 

do not* Again this remains to be determined* out if such a 

difference did obtain, it would st least lend some precision 

to the Interpretation of experimental data even though it 

would greatly limit the current definition of verbal 

associative-strength. 

in addition the present study will cm®*r* group-

Individual verbal frequencies with unrestricted and 

restricted task sets. The operation of these variables 
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may also add some clarification to the general problem of 

interpret at ion. 

The following general hypothesis is to be tested in 

the preeent thoeist there are no significant differences in 

statistical frequencies between a population of responses 

obtained in a group of subjects as compared to individual 

populations of reeponses obtained under elmllsr conditions* 

The method to be employed in an attempt to test this 

general hypothesis will be presented in chapter II, 

"Sxperiiaental Design". 
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A* .antral Frocedure and **tho*. 

*%* ia*j„€atsi in /Vaster T the desic^ of experiment 

to be employed in this stu »y is base* oa the folio - lm. 

preliminary considerationsi <e can make the assra&ptions 

that the frequency with which a verbal response occurs in a 

group of subjects can be considered as (a) a numerical 

measure of habit-strength or associative-strength, and, 

(b) this measure of assjociative-strength applies to each 

individual subject in the group. '*ov if both these 

assumptions are correct, then by generating c slr.eahle 

population of verbal responses in each of the subjects 

comprising the group* elmllar frequencies or proportions of 

response should be found in the individual subjects as arc 

obtained in the group as a whole* If such similarity is 

obtained, then associative—strength can be not only defined 

la terms of probability but it can also b® v.?*ivocally 

applied to group as well as any Ln< xvidual subject. 

in ax-'cr to 'jencrate a siseable population of 

responses in each individual subject eontlau' j*-'se« and 

ceotliuaeus-eontrollod association will he employe;« 

Liiscrute—free *n<* discrete-controlled association, as 
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pointed out earlier, do not lend themselves readily to the 

generation of such individual response populations. 

The comparison of group and individual response 

populations will be based upon two criteria, one of which is 

e logical-empirical criterion, the other, a statistical 

criterion. The logical-empirical requlrssient is that 

responses common to all subjects must be ^iven. otherwise 

the /generalising value of such a measurement or def initios is 

so restricted that its usefulness is to be questioned* do, 

gives camon responses, the second or statistical criterion 

is to bs invoked in order to determine whether or not the 

obtained group-common responses are significantly different 

in occurrence frost individual-<sw»»on responses 

in the continuous-free (c-f) associative task each 

of ten subjects is asked on the first trial to associate 

freely until he records in writing one hur̂ ir*?-. responses. 

After each successive two-minute time period the subject 

pieces s slant mark (/) to indicate such intervals of time* 

This task is repeated for nine successive trials until a 

total of one thousand reeponses is recorded for each of the 

ten subjects, or, ten thousand responses in all* 

In the continuous-controlled (c-c) as «.-•>? tatlve task 

each of the same ten subjects is asked on the first trial to 

write down the names of as many four legged animals as he 

emu* Following Bousefield end seagewick's method each 
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subject continues to recor: these verbal responses for a 

period of eighteen minutes* Frcllminary trials confirm ths 

fact that most subjects apparently run out of names within 

such a time period* This task is also repeated for nine 

successive trials. The eighteen minute time period in each 

trial is subdivided into nine consecutive two-minute periods 

and recorded a* such by the subject with a slant markC/). 

The formal aesign of ths experiment can be envisaged 

then as e ton by ton array of dsta (i.e. the responses of 

ton subjects on ten trials), and, the presentation of such 

an srrsy on two different associative tasks (l.s* continuous-

free and continuous •controlled association), "-iv- finally 

such arrays or tables of responss frequencies will contain ss 

entries only common response*, That 1* to say, verbal 

responses which are given by all ten subjects soraevt*er» 

within the ten trials* 

The array or tables so described can be evaluated 

statistically according to an analysis of variance, two-way 

classification, conceived of ss s mixed model wherein the 

subjects are raadoe and the successive triala are fixed. 

la chapter 1 * distinction was made between semantic 

an«? formal probability (or frequency)* semantic probability 

refers to • psrtlcular word and the frequency with which it 

occur*. «#e can now further specify its meaning ;>y defining 

it also a* a common response* 



•sxpaaiMaNTAL 53 3 x ^ 25 

formal probability is the frequency with which words, 

any words, common or not, are riven in time* Interprettatively, 

in the treatment of resulte, the interest in formal 

probability centers on continuous-controlled association* 

The reasons for this are as followst (1) In continuous-

controlled association all subjects will respond uniformly 

for nine time intervals of two-minute duration each whereas 

in continuous-free association one cannot expect a uniform 

number of time intervals; and, (2) the formal rate of 

continuous-controlled association will provide direct 

comparison with other research of the same type—particularly 

that of Bousefleld and sc^**1**';- -t the university of Maryland. 

Coaapar ability of results on a formal basis can be determined, 

for example, by an attempt to fit the data of this thesis to 

the function, n « c (1 - #*•*), obtained by them in several 

comparable continuous-controlled tasks. 

E. specific Hypotheses to bs Tested* 

«ith respect to continuous-free associationi 

iX (a) There are eon*-«r.uous-free responses given which 

are comison both to individuals and to trials* 

X (b) There Is no significant difference in the 

relative frequency of contlnuous-free co.mv.on responses in 

the overall group ss compered to those of each subject 

throughout ton trials* 

http://co.mv.on


I (e) There is no significant difference in the 

relative frequency with which continuous-free corcaon responses 

are given by all subjects on each of ten trials, 

•ith respect to continuous-controlletf associationi 

II (a) There are continuous-controlled reeponses 

given which are cossnon both to individuals and to trials* 

IX (b) There is no significant difference in the 

relative frequency of continuous-contxollac cossmon responses 

in the overall group as compared to those of each subject 

throughout ton trials* 

IX (c) There is no significant difference in the 

relative frequency with which continuous-controlled common 

responses are given by all subjects on *i«ch of ten trials. 

c* subjects and instructions. 

T. e subjects for this experiment arc ten college 

seniors with a mean chronological age of 23.c- years and a 

range of 22.0 to 24.0 years. 11 ten subjects have achieved 

scholastic grade averages of 0 (05.0) or above* In terms of 

academic concentration and school affiliation tvy are to 

be subdivided as follows: five concentrators in Psychology 

from cannon College, vrie, Pennsylvania* on« concentrator in 

English from snnon colleger one concentrator in Electrical 

Engineering from Gannon college* one "or.centrator in 
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Political science from Georgetown university, Washington, 

£>. c.f and two major seminarians from st* Bonaventure 

inlversity, Allegheny, New York. 

The instructions for continuous-free association 

are as follows• 

^hen X say "start* I want you to commence 
writing down any words whatever that may come into 
your mind* Let your mind wander completely and 
record each word that comes no matter how foolish 
or embarrassing or pointless it may seem to you 
at the time* DO not think of school subjects or 
any such categories* Just let your mind wander. 
svory so often X will say "mark" and then X want 
you to draw a slant mark like this (demonstrates) 
immediately after the word you are writing at that 
time. Continue writing down words at random until 
all of the squares on the sheet are filled. (3sch 
subject is supplied with an &H by 11" sheet of 
paper on which ar© marked out one hundred separate 
squares.) Are there any questions? 

The instructions for continuous-controlled 

association are as followsi 

This tlas when 2 say "start" I want you to 
writs down ths names of as many four-legged 
animals as you can, that is, animals that walk on 
four logs, 'very so often I will call out "mark"* 
-/hen I do so, I want you to drsw a slant mark after 
the word you have just completed, or, which you 
are writing at the time. Continue writing the 
name* of four-legged animals until I tell you to 
stop* Are there any questions? 
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A. Preliminary Observations* 

All in all fifteen subjects vers contacted and 

participated in the experiment to some extent. Ten subjects 

began initially but three of these dropped out after the 

second trial, one subject in the early stages simply cauli 

not give himself to free association. *n£ another of the 

original adjects became upeet emotionally over the process 

of free association an1 requested discontinuance, AS these 

five subjects dropped out others were recruited in order to 

maintain the total of ten. 

The task in continuous-free association was 

administered first because it was felt that this type of 

association was sore difficult to communicate* in two 

instances it was quite clear that the subjects di^ not 

freely associate the first time they tried it. so the 

initial trial was disregarded in each of these Instances* 

it might be pointed out also that the five psy­

chology concentrators who acted as subjects had had previous 

acquaintance with free association and consequently 

experienced little or no difficulty. 
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The experimental sessions vsrled somewhat as to time 

of dey in order to accomodate the schedules of the students* 

However for each subject the same hour of the day was 

employed throughout the experimental sessions* One group of 

four subjects met regularly* But this was the largest single 

group. The remaining eubjects were echeduled individuslly or 

in groups of two* The same roo» was used for all subjects 

and precautions were taken to reduce outside noise to a 

minimum. Xa addition the subjects were so seated in the room 

that they were not in each other's view nor in the view of 

the experimenter. 

The experimental sessions continued overall for a 

period of about six weeks. The continuous-controlled sessions 

were commenced immediately following completion of the 

continuous-free essocletion trials. In both sessions at 

least one full day elapsed between esch trial. 

The two-minute time intervals in both sessions were 

celled out by the experimenter, the writer of thle thesis. 

For this purpose a standard stop-watch was used* At flret 

the question existed as to whether such s method was 

sufficiently accurate or not* However once experimenting 

was begun it became evident that greater precision was not 

required because the recording of associations by the 

various subjects was at no time so rapid that a second or 

two would have made any difference. If a subject had just 
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commenced s word or was in the middle of a word when "mark" 

was called, he had been previously instructed to oraw a slant 

after that word. 

in the following presentation and interpretation of 

experimental results the continuous-free association data 

will be treated first and following this a discussion of the 

continuous-controlled data. 

i>. interpretation of continuous-free Associative 

Data From a semantic Point of View. 

The continuous-free associative task resulted in ten 

thousand responses. The words frorr each subject were 

transcribed from the original data sheets, alphabetised in a 

second transcription, and finally analysed for semantic 

similarities. Analysing of this data for the first three 

subjects suggested that common responses were highly 

infrequent and m^mmd. to occur in a random manner. hat is 

indeed quite surprising is that in continuous-frse association 

no responses coaroon to all ten subjects were found* This was 

determined first by listing the nine common responses found 

for subjects a, b, and c. Then the responses of subjects 

d *** J were scanned. None of these sine responses were 

common to ail subjects. 

consequently ths logical-empirical criterion of 

tomponmm commonality is not met. .--.a a result hypotheses I (a). 
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and by implication, I (b) s»v I (c) are not confirmed, it 

is concluded then that under the conditions present in this 

experiment group frequencies of common response la continuous-

free aesociation cannot be applied univocally to each 

individual subject comprising the jro;p. 

An epproxiraate, empirical nrobability, ?, for cora»on 

continuous-free responses occurring can be compute**, from 

1*10 

2"! 

i*i 

where c^ represents the number of common continuous-free 

responses on any trial and n, represents the overall 

continuous-free responses on any trial. These values for 

subjects a, tt and c are given in Table I* Substituting in 

equation • yields 

* n (fool) " °»°03 

• o three tines out of a thousand do subjects a, b, and c 

;;ive common responses in the same task over ten trials, 

A question arises, however, as to how representative 

subjects a, b, and c are when we make reference to ail ten 

subjects. Some light can toe cast on this question by 
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Table x*-

Kuaber of responses p*^ Tr le l (n<) and Coiamon Responses 
pmx Tr ia l (c^) in continuous-Fre© rvssociation for 

s u b j e c t s a, b, and c for each o f Ten T r i a l s . 

Trial n^ cA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

4 

0 

2 

r» 

1 

0 

0 

0 

2 

0 
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comparing the common responses of subject* a, b, and c in 

the continuous-controlled association (see section c, first 

paragraph), in the latter data we can employ a similar 

expression for the empirical probability of obtaining a 

common re spon se, 

1-10 

2«i 
c jfsgfTj (ii) 

2-i 
i«l 

where c ' snd n' represent corresponding vslues for ths 

continuous-controller! responses* For subjects a, b , and e 

there results 

pc(s,b,C) * ( tw^ i * °-454 

and for all ten subjects. 

In order to compare the sample of responses from 

subjects s, b, and c with the common responsss for all ten 

subjects the following procedure was employedi the 

"hypothetical true" proportion of the group as a whole is 

known i.e. l , .. - 0,464* Therefore because 0*464 is 

the criterion la this case one can estimate the "true" 

standard error (SBp) of the sample by employing this "true" 
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proport ion a s f o l l o w s . 

BS. P 
* c ( a * . . j ) <* * p c ( s * * . j ) > 

SSL t(0 .464) (0*536) 
> — — — — « » in in 

1917*6 

n i (a ,b ,c) 

iS • 0*011 

The original difference between eample and "true" proportions 

is (0*464 - 0*454 « 0.010). This difference is loss than ss. 

and we may attribute such a difference to chance* Hence it 

csn bo conclude*", that a proportion based on the responses of 

subject* a, b, and c is roughly representative of all ten 

eubjects la continuous-controlled association. There 1* no 

compelling reason to assume that these same three subject* 

are not approximately representative of all ten subjects In 

continuous-free association* it should be stressed however 

that the above S£ Is highly approximate* 

It is of interest to make a further tentative 

analysis of the common, continuous-free associative 

responses* \s indicated above for subjects a, b, and c an 

approximate probability for a common response is given by 

f * 3$§f; " 0*003. The mean number of common responses, per 

subject, per trial is 0*30, The sum of the probabilities, 

F, for % common words per subject ^mx trial can be estimated 

from the Folsson function* 
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< ? * * (iv) 

K«0 ¥*0 

where 

£ ^ L - « - <l • , | • ^ • $ • . . . • # 
.;«c 

e 4* the l.apieriao logarithmic besot a 1* ths mean frequency 

of common responses per subject por trial, •hen m * 0*30, 

of* « 0.74062. nubstltttting in equation u there results 

u 
1 --e\ nK 
* ^|" « (0*740 * 0.222 t 0*033 • 0*003 4 . # #) 

K«0 

Ths terms on the right band side give the respective 

probabilities of obtaining (0, 1, 2, 3 ...) common responses 

por subject, pmx trial* Evidently with theee three subjects 

it would bs a highly infrequent occurrence in the long run 

to obtain any common responses In continuous-free association 

sspeclally whan we consider the probability of obtaining 

sero common responses (0*74) per subject, per trial. 

C* interpretation of continuous-controlled 

Associative Data rrora a semantic Point of view* 

There were approximately 6,392 responses result in-

froa the continuous-controlled associative task* These 
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responses were first transcribed from the original data 

sheets, alphabetised in a second transcription, and then 

analysed for semantic similarities. As the responses of 

each subject were analysed sequentially it became evident 

that words common to ail subjects were given. 11 in all, 

2,968 such common responses occurred. This latter figure 

represents the number of tiir.es that thirty-four different 

(common) words occurred in toto* These wore* »xn listed in 

Table II slong with the average number of trials in which 

they appeared* it can be seen that these are all very 

familiar words although somewhat surprisingly other familiar 

words were not given by ail subjects even though the 

opportunity presented Itself over ten successive trials. 

Table IX shows that, on the average, common 

responses are given in the majority of trials* Further 

analysis discloses that over fifty percent of common 

responses are given on six or more trials* The common 

responses constitute about forty-six percent of ail 

continuous-controlled responses* 

Table 111 lists the number of common responses for 

each subject over ten trials. These are coded, common 

responses which were arrived at by subtracting 20 from each 

entry in the table. If hypotheses II (b) and IT (c) are 

valid, then we should find n-> significant differences 

between the response frequencies of rows and columns la 

http://tiir.es


BXP3RXM8WTAL RESULTS ART T?«X"X irTSRPRUTATXOJS 3 7 

Table II*-

Tabulatloa of common c-c aespoasee with r«an Trial Frequency3 

for ten Subjecte on ten Trisls (orsnd >»ean * 8.70). 

Response 
Mean Trial 
Frequency Response 

Keen Trial 
Frequency 

ant-eater 
antelope 
bear 
buffalo 
cat 
chipmunk 
cow 
deer 
dog 
donkey 
elephant 
elk 
fox 
giraffe 
goat 
groundhog 
hippopotamus 

8.9 
r.4 
9*2 
9.4 
10.0 
7.5 
9.9 
9.7 
9.6 
7.4 
9.8 
3.0 
9,4 
9.2 
8.5 
7.5 
W> * MS 

horse 
lion 
mink 
moose 
mouse 
mule 
panther 
pig 
rabbit 
rat 
rhinoceros 
sheep 
skunk 
squirrel 
tiger 
wolf 
sebra 

9.8 
9.6 
8*1 
7*S 
9.1 
fc.ts 
9.3 
9*4 
9*4 
7.6 
9.0 
7.3 
0.0 
9.2 
9.9 
9.2 
10.0 

ft 

I Keen Tria l Frequency * f t where ffc i s number 

* \ 

of trials in which a common word appears &n<3 s? is number 
of individuals giving such responses* 



Table I I l « -

cotiec Frequency of common responses* for Ton subjects on Ten Trials 

.utjects W a l e 

a 

b 

c 

d 

e 

f 

g 

h 

i 

J 

1 

13 

1 

0 

4 

8 

13 

7 

8 

7 

0 

2 

11 

1 

3 

8 

9 

11 

5 

6 

11 

2 

3 

14 

7 

7 

5 

14 

14 

S 

6 

11 

3 

4 

14 

10 

7 

9 

13 

14 

9 

7 

11 

5 

5 

14 

3 

6 

12 

13 

14 

12 

22 

12 

6 

6 ' 

14 

10 

6 

11 

14 

14 

12 

10 

11 

4 

7 

13 

10 

9 

12 

13 

13 

12 

11 

12 

7 

8 

13 

12 

>;• 

11 

10 

13 

10 

11 

10 

7 

9 

14 

12 

9 

11 

8 

14 

11 

7 

11 

6 

10 

a 
12 

10 

n 
13 

8 

9 

11 

11 

7 

s 

2 For Instsnce, the entry, 13, means that subject a an his first 
trial «ives (33 - 20) or 13 of the 34 common words being studied* A coded 
frequency is an obtained frequency minus 20m 
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Table IXI. :secause the same subjects were ueed for the 

successive triele, the condition of independence for Analysis 

Of variance le approached by studying the results at the 

level of each subject individually* If group frequencies of 

common responses apply to each and every individual, then the 

estimated of overall variance froa rows end columns should be 

the same within chance error. 

Table ill is considered ae a two-way classification, 

mixed mo<:el where the eubjects are considered random and the 

successive trials fixed. The maximum coded score in a cell 

le 14 or (34 - 20). 

The suras of squares was analysed according to the 

general .aodel* 

s e n s 

2 2 2 <X«i - X-..5 • nC <Xr.. - \..> 
r*l c*l l»l r*l 

c 

+ nR^>" (x _ - 7 ) 

C-l 

a c 

^-* *£Lk re. r*. .c* ... 

r»l c»l 

K C n 

r*l c*l i«l 



J&XFSRXWKKTAL RBSOLTS 4.M, TK&lft IRTSKPR£,TYrXOS 4 0 

where r and s refer to rows; c and c to columns, x is a mean 

valuer X is the overall meant x_ is a row mean and ••• r* . 
x is a column mean* 

In the Instance where there is one entry pox cell, 

i.e. where a * 1, equation xv reduces to the following 

special casei 

* c St c 
(Xre * * ) 2 * C (3Cr - ~ ) 2 * * ^ > ( ~ C - X ) 2 

*** *• »* ** ^ j • *- •* 

r«l c*l r*l c*3 

a c 

r»l c»l 

where the first term on tha right is the between-rowe sums of 

squaresr the second term is the between-coiuams sums of 

squsresf *na ths third term is the residual or interaction 

sums of squares* Equation V is the model which is to be 

followed in the present analysis of data. 

From Table III the following values are derived, 

» 

Sow totals, squared and summedi ^ > Tr< « 96,291 

r*»l 

Coluon totals, squared and summed> ̂ ^ T « 92,811 

c»l 
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R v 

Total cell oatry, squared ana eummodt i^] ̂ ^ T ? c * *°#
233 

r*l c*l 

The sum of squares (Si) in computational form are as follows* 

r*l 

•a rowst i : > T? - I - M * | £ I - *28*£2a 
*. •. ato 100 

* (9629.10) - (9006.01) 

* 623.09 

Degrees of freedom » ( q - l ) * 9 

»* « Variance es t imate « Vsft* a 69.23 
for rows * 

s s columns» * ^ T* - ** - 2 2 * £ U - *22*«2i 

c* l 

» (92S1*10) - (CO^.^1) 

» 275.09 

degrees of freedom * ( C - l ) * 9 

2 275 03 
S* » variance estimate * *—*p- - 30.55 

for columns 
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n c % c 

interaction, ^ 2 * ? c - * 2 * 1 ~ » IsS^e * I 
r*l c*l r*l c*l 

- 10,233 - 9629.50 - 92S1.10 * 9006.01 

* 328,81 

eegreea of freedom * (a - 1) (C - 1) • PI 

3 J » variance estimate,• 3|2f?®* * 4.06 
iateractioa Bl 

r»l c*l 

* (10,233) - (9006.01) 

* 1226.99 

degrees of freedom *(sr-l)*99 

Table IV summarises the foregoing calculations ana 

ilets the variance estimatee to be entered i-t~< tv« y ratios* 

For a mixed model (a * I) the error term for row effects is 

2 2 2 
s . Thus F„ * si/'S . The error term for column effects is 
re F ^ re 

also SyC. Thus ?c *
 %t/®xcm In *h® above data these 

F ratios are 

,2 

» » T7" * ̂ ;*jf • 17.0 r >_:„ 4.06 
re 

•i2 

r « -£•• .« <22*J1. « 7.1 
c ® L 4*«>« 
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Table xv.-

Analysis of variance for .ata of Table 111* 

source of Sums of degrees of variance 
variation Squares Freedom estimate 

Sows (subjects) 633*09 9 S* • 69*23 

Columns (trials) 275.09 9 s* » 30.55 
C 

lateractioa 320*81 82 ?* » 4*06 

Total 1226.99 99 

re 
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Theee obtained values are significant at the 1;; 

level, in other words from F_ we know that as one proceeds 
c 

froa one trial to the next the number of common responses 

given by the ten subjects varies more than one would expect 

on the basis of chance fluctuation. \ similar judgment can 

be made on the basis of Fr, i.e. the variation in common 

responses given by the various subjects is greater than 

chance expectation* 

Theee results can be applied to an evaluation of 

the three hypotheseet II (a), il (b), and il (c). 

Hypothesis 11 (a) is confirmed* There are 

continuous-controlled responses common to all subjects. 

Hypothesis II (b) is not confirmed vy this data. 

The number of common (c-c) responses differs significantly 

among the ten subjects since F is significant* • ith the 

data obtained there is reason to question tV/> qeneral 

assumption that group frequencies fc-c) of response 

(associative-strength) can be directly applied un a unlvocal 

manner to the individual subject. 

Hypothesis II (c) is not confirmed, if wo consider 

eech trial as representing a group of responses these also 

vary significantly as shown by Fr being significant* So 

that a group tabulation of common responses obtained on one 

occasion as compared to another occasion may represent a 

significant difference* Hence with continuous-controlled 
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sssoclative material as employed in this study there is even 

question about employing one group sampling of responses as 

typical of the group in the long run. 

However the fact that common responses are given in 

continuous-controlled association does Indicate a semantic 

link between group and individual, ô that the aufgabe for 

continuous-controlled association does mobilise similar 

associations la each subject. This fact alone would not be 

very impressive but, as we have already seen that overall 

these cô anon responses are quite frequent (46% of the total)* 

In addition, the time rate of emission of common responses 

for all subjecte on all trials conforms to a mathematical 

function similar to that for the overall or total number of 

contlnuoue-controlle-: responses. This latter interpretation 

will be discussed in section 0. 

L. Interpretation of ""©ntlauoue-Controlled 

Associativa *:ata &ccor<Unc to Their Mathematical 

istribution as a Corollary to the Rejection of 

Hypotheses li (b) and n (c). 

The common continuous-controlled responses were made 

by all suhjects on each trial over nine two-minute time 

periods. From these data it is possible to plot a curve of 

responses which reflects the rate at which such responses 

ere given by all subjects on all trials. -«« each two-minute 
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time period elapses the number of responses decreases in a 

curvilinear manner, aousefield and sedgewick constructed 

such s curve of responses for all the continuous-controlled 

responses (not common respoases). AS indicated earlier they 

found that such a curve was fit by the function, 

n - c (1 - e-**). 

It was decided to compare the overall continuous-

controlled responses with the eamaon continuous-controlled 

responsss la order to determine whether the ©ease type of 

mathematical distribution obtains. However before going on 

to this problem some clarification of Rousefieid and 

sedgewick's method should be made. 

These suthors asked college students over successive 

two-alnute time intervals to nam* fellow students, animals 

of two or mors syllables, cities, carpenter*s tools, end so 

on. cumulative frequencies of responses giv*r< or* generally 

fit by the function, n * c (1 - a****) where n Is the 

cumulative number of responses, t is elapsed time, and e is 

the Haperlan logarithmic base. The constant, c, gives the 

asymptote or limiting number of respoases with unlimited 

time, and m is the rate of change of the curve to that 

asymptotic point* Thus the value, c. Is inferential# it is 

novox actually obtained. aoueefield and sedgewlck conclude 

that the rate of continuous-controlled sssociative responses 

is proportional to the number available or remaining at any 

time. 
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They present a rather lengthy derivation of the 

equetiens whereby c and m may be obtained* Their method is 

essentially one of selected points which are separated 

sufficiently so that one value, n3, is at least twice the 

value of ths other, a3« The asymptotic value for c is 

obtained by substituting la the following equation, 

"J 

The constant, m, is obtained from 

o « * 2 , ^ 2 
n3 - »2 

or, taking logs, 

* * ta ***»e n2 * **** **3 ~ B2* } 

These solutions are approximate and like any method 

of selected points in curve fitting are most accurate only 

if all tha points fall on or very near the theoretical curve 

which Is computed from nj and n2* 

AS one might expect the continuous-controlled data 

obtained in the present thesis is such that most of the 

plotted points do not fail exactly on a curve* Various 

substitutions in the above equations from aoueefield and 

aeogewick yielded constants that even by inspection did not 

adequately repreeent the data* The difficulty is two-fold* 

(1) the continuous-controlled respoases in this thesis begin 
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with relatively high frequencies and (2) they decrease quite 

rapidly* Ac a result In order to employ an n3 which is at 

least twice a2, the first value of 24.55 responses must bs 

u*od# And apparently this necessity introduces distortion* 

Bousefield and ssdgewick encountered a someehat similar 

problem la some of their data and resolved it by adjusting 

the initial, obtained value* It seems, however, that this 

bscomes a little too approximate, 

in order to determine a value for c and m in the 

continuous-controlled data frost this thesis, it was finally 

decided to employ a different approach. The function, 

n * c (1 - a"4**), is obtained by integrating the following 

differential equation, 

d n « t n ( e - n ) d t (v) 

whore tha symbols represent values given earlier* It is to 

bo noted that d a represents a change in the cumulative 

number of reeponses given* An approximate solution of 

equation V was made by Initially assuming an arbitrary value 

for c* Then in solving for m the criterion becoees 

c -a • ( | ) ( f-f ) 

whore n l i i constant, unknown value? n, ~f~t ar® 3iv**U and 

c is successively approximated. 
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For the overall, cumulative, continuous-controllers 

xomponsmm in the data obtained the squares of the residuals 

were least for c * 66 and m * 0.1552* The values for d n 

are plotted graphically in Fig. 1. the data are reasonably 

fit by theoretical values from the differential equation. 

So as an approximation we can mxpx^mm an integrated form of 

equation V as n * 66 (I - o~0.l552t)# ^his is representee: 

in curve (A). Fig. 2. The quantity, 66*0, accurate to 

within 1.0 response, indicates the average limit for naming 

four-legged animals with unli-lte" time and 0*1552 is a 

measure of the rapidity with which this 11-rlt ox asymptote 

is approached. 

In analysing the distribution of common continuous-

controlled responses a comparison can now be -sade with the 

overall distribution of continuous-controlled ro«poti»omm 

These data are summarised in Table v* The cumulative 

response columns Indicate that the common responses represent 

a reduction of approxlmateiy ( 1 - ff*|§ ) or flfty-thr«e 

percent* 

The cumulative distribution of eotsraoa continuous-

controlled responses vae analysed in a manner similar to the 

above analysis of the total contlnuoua-controlled frequencies 

pmx time interval* Both curves on visual inspection seemed 

to be similar, so the differential equation, d n * a (c - n) d t, 

vm* again employed* The same method of arbitrary substitution 
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Table v*-

Overall Continuous-Controlled Responses along with comaon 
responses, per Time Interval* 

o v e r a l l 
Reeponses 
per Time 
i n t e r v a l 

24*55 

13 .91 

9*06 

a* 10 

2 .51 

2*53 

1.81 

1*40 

1.05 

Common 
Reeponses 
pox Time 
Interval 

14*29 

6*0S 

3.77 

2*47 

1.29 

0 .72 

0.52 

0.37 

0*17 

o v e r a l l 
Cumulative 

Responses 

24*55 

39*46 

47.52 

53*62 

57.13 

59.66 

61.47 

62*87 

63 .92 

Coimaon 
Cumulative 

Responses 

14*29 

20*37 

24.14 

26*61 

27.90 

26.62 

29,14 

29.51 

29.66 

., ,. 'i.1 'in,1.:,,;" rnu1. ""ii'sr 
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for c and then successive approximations to determine the 

value of m was employed* The squares of the residuals were 

least for m * 0.192 and c » 3">*0. Inspection of *l<j. 3 

indicates s reasonably good fit* So the empirical equation, 

n « c (1 - a*"**), becomes n » 30.0 (1 - e*"°*192t). ?io. 2 

is a comparative plot of this equation in curve ( ) along 

with the earlier, overall, c-c curve (A) vhere 

n » 66.0 (1 - e*°»1S5t). 

Curve (3) indicates that the experimental croup 

virtually achieved the theoretical limit of common responses 

(30.0). The exponential value, m » 0.192, indicates that 

this limit was approached relatively more rapidly than in 

curve (A) where * * 0.155 and where the theoretical limit 

is 66.0 responses. 

so a conclusion which can be formulated here is that 

the cumulative rate of emission of common continuous-

controlled responses can he expressed by the same 

mathematical function as fits the cumulative emission of 

the total continuous-controlled responses. This is a rather 

thought-provoking result in the sense that it tells us thst 

whatever produces common responses in all subjects also doee 

so et a mathematical rate similar to that which produces the 

total of continuous-controlled responses. The one very 

general, dynamic variable present in continuous-controlled 

association is the set or aufcafce which restricts associations 



6.5-

4 .5 -

X 

«. J 

JO 
tH 

£ 
z 

w 
0) 
0) c o a 
to 
a> 
« 

0) 
> 2 5-
4J 
(0 

•H 
3 

3 
O 

C 

(0 0 .5-
o 

2 8 
- 1 — 
10 

—r-
14 16 

i 

18 

Time in iMinutes 

Fig. 3 Plot of dn = -0.192 (30 - n) dt. Solid Line Represents 
Theoretical Values; Circles, Obtained Values. 

JO 
pi 
c/) 
c 
H 

> 
2 
C 

t*J 
M 
JO 

M 

sz 
H 
W 
JO 
•0 
JO 
R 

£ 
M 
O 

z 



0 ; A P S S I / ' , . V M J . L ftiflULTS AKO Tf^IR XHTI^HST^TION' 55 

to one specific category (in the present instancs, four-

leggev5 animals). And within this Aufgatee the rate of 

continuous-controlled associations is at each point 

proportional to the number of associations available or 

remaining* 
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The analysis of experimental results from continuous-

free and continuous-controlled associative tasks casts some 

doubt on the feasibility of employing group frequencies of 

verbal response as a definition or measurement of response 

strength In the individual subject* It must be borne in mind, 

however, that the summary of results to follow does not deal 

with discrete-free an- discrete-controlled types of vaord 

association* 

The general hypothesis of no significant differences 

in frequencies between a group population of responses as 

compared to individual response populations was not confirmed 

in both continuous-free and continuous—controllee associative 

data. 

The criterion of significance was based on two 

conditionst (1) commonality of response and (2} statistical 

frequency* \s a further condition the criterion of 

statistical frequency epplied only to common responses. 

Hence, if the commonality criterion was not met, the 

statistical criteria were pox se not upheld. 

In the continuous-free associative data cw.nonp lity 

of response did not occur. Thus botV- of the above criteria, 

(1) and (2), were not supported, above an<3 beyond this lack 

of significance a further analysis of responses from subjects 
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a, b, and c was undertaken in order to specify the decree to 

which commonality occurred even in a small group of subjects, 

h ioisson function showed that in t\e lon<ji run responses 

common to oven three such subjects was highly unlikely. 

In summary, then, with respect to continuous-free 

associationt NO common responses occurred* Therefore the 

hypotheses of no significant differences in frequency of 

response between subjects and groups (trials) was not 

confirmed. 

In the continuous-controlled associative data 

commonality of response did occur. Thirty—four common 

responses occurref in approximately forty-six per cent of 

all continuous-controlled responses* analysis of Variance 

disclosed however that the statistical frequency of common 

reeponeee aid? v&xy significantly fro?, one subject to another 

*,t veil as from ir.r «rou^ (trial) to *:-.->f-er. 

in general, then, the practice of -Sefinirug or 

Deasurine associative-etrength in an individual subject by 

tftbulatlno '?ro'ip fregencies of response is to be sectioned. 

Such question applies to both contlnuous-free an£ continuous-

controlled type of data as employed in this study* 'owever, 

in the eontlnuoue-controlled <tate common responses were 

given. So, apart fro- statistical frequency at occurrence, 

a semantic link between group and individual Associative 

processes does exist *n& is seemingly related to the Aufgabo 
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or set which the subject imposes on his associative 

processes* 

Despite the lack of statistical significance, and, 

because common continuous-controlled rsspoascs do represent 

a general semantic Una between group and individual 

aeaoelatlve sequencea, further analysis was made* It was 

found that throughout nine successive two-minute time periods 

the rate of emission in common responsss followed the same 

mathematical function as did the overall continuous-

control led associations for all subjects on ten trials* 

Thus ths semantic link between group and individual with 

reepect to common responses does reflect a pattern or 

regularity in this respect* 

Many implications for further research suggest 

themselves as a result of the present findingst 

The hypotheses of the pxommnt thesis should if 

possible be tested in relation ts £iscrete~fre® and tfiscrete-

coatrolled associations* These types of association present 

distinct methodological problems, however, ?or example, how 

do you generate 1000 responses of the Kent-Sosanoff type in 

a single subject without (a) spending years collecting tfata 

sad (b) avoiding reinforcement effects, serial effects, and 

so on, which might constantly modify the taski There Is the 

question whether randomised presentations of stimuli could 

overcome these objections* 



k design soiaswhat similar to the present study \\i;Vt 

veil be applied to continuous-controlled data wherein varying 

restrictions of Aufgabe or set are attempted. In this 

connection it should be remarked that the present thesis as 

well as the related studies of Sousefleld mnA Sedgevlck 

employed concrete continuous-controlled categories such as 

cities, birds, carpenter's tools, names of fellow students, 

and so on. Some insight Into higher mental processes might 

result in establishing whether eotsMonality occurs in more 

abstract types of Aufgabe or set* 

Finally, one wonders what kind of variations in 

commonality -«i.r ?>.t occur in groups other than college an^ 

university students* 
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.VQoap&rlson of 'iromp and individual -iftsponse » 
^•ps)m»lflsisey'-y»y»p::«'^wi a •inSaaewaafiaawWBsaw^M^^ iiiinim liisja in u<n wiiff 1 

ggfobar 111 ties a lay..nC<j>ntlntiou* v̂ rfral Association 

Verbal response frequency In a group of subjects is 

often employed as both a definition and measurement of 

verbal associative—strength* h fundamental theoretical 

question centers around the extent to which such group 

frequencies or probabilities are directly applicable to the 

range of responses within individual subjects comprising 

the group* 

Xn the form of a specific hypothesis tha above 

theoretical question may be stated as follows* Under given 

conditions there is no significant difference in the 

frequency with which verbal responses are elicited in a 

group of subjects as compared to the frequency with which 

they are elicited in each and every individual comprising 

the group* 

To test this general hypothesis a population of 

verbal responses was generated in each of ten subjects on 

ten different trials. This £ata constitute^ a ten by ten 

array such that response frequencies in each subject could 

1 John o, flawing* doctoral thesis presented to the 
.school of Psychology of ths :mivarsity of Ottawa, Ontario, 
august, 1964, ss-64 p. 
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be compared with equal frequencies in groups (trials) of 

subjects. 

in order to generate a sufficient population of 

responses in each subject continuous-free and continuous-

controlled association were employed* comparison of group 

and individual reeponses was based upon two related criteria* 

If group and individual response populations reflected 

elmllar frequencies in word association thent (l) there 

must bs responses cê vmon to all subjects, and in addition 

(2) there must be no significant difference in the frequency 

of common responses between group and individual response 

populatlona* Common responses were determined by arithmetic 

tabulation* statistical significance was tested by an 

Analysis of variance design vhereln variance estimates 

could be made from rows (subjects) as well as columns 

(groups or trials}* 

;ith respect to continuous-free association no 

common responses occurred* »o it was concluded that in thie 

type of data group frequencies of responses can not be 

directly applied to individual response populations* 

^ith respect to continuous-controll«c association 

common responses did occur* However the frequency with which 

they occurred in each subject varied significantly,. The s««e 

statistically significant rasult applied to the variation 

in groups (trials) of responsss* 
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*-« a general conclusion froaa the data, then, in 

continuous-free and continuous-controlled types of verbal 

association there is real question as to whether group 

frequencies of response can be directly ŷ lis*:' to 

iadivi :uai response populations* rro; the r&siqn of the 

present etuc.y ho„-«vcr there was demonstrated a semantic 

link between group and individual responses in the case of 

continuous-controlled association* & restrictive ivufgabe 

to name four-l-avjad animals did result in approximately 

forty-six pox cent common responses whose rat® of emission 

conformed to a mathematical function which has been found 

in other studies to be characteristic of this type of word 

association* 


