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This study investigated organizational strategies of educable
mentally retarded (EMR) and normal boys in processing verbal input.
The investigators focussed on Semmel's (1907, 1969) model of larguage
behavior of EMR children as a guide. The performances of two groups of
30 normal and EMR boys of equal CA were compared on various free recall
learning tasks. Three Scparate measures of input organization were em-
ployed: category clustering, associative clustering, and subjective
organization. Subjects were presented with five stimulus lists, each
composed of 12 words. One list contained 12 words from four conceptual
categories. The remaining lists each contained six word pairs, and
differed in the degree of associative strength and in the grammatical
form-class of their items. Subjects were given 12 successive trials
on each list. The findings indicated that EMR boys demonstrated less
rcategory clustering and recall than normal boys on the categorized list.
EMR boys also demonstrated less associative clustering and recall than
normal boys on a stimulus list composed of high-associative paradigmatic
noun pairs. The difference in recall between the groups on a stimulus
list composed of high-associative syntagmatic word pairs was significant-
ly less than the difference in recali on a list composed of high-associa-
tive péradigmatic noun pairs. EMR boys demonstrated significantly less
recall than normal boys on stimulus lists composed of either low-associa-
tive paradigmatic or low-associative syntagmatic word pairs. Implications
of the findings for theory in mental retardation, and for their possible
educational relevance in grouping, training strategies, and teaching

reading to retarded children were discussed.




E THEORETICAL ORIENTATION

One of the more striking defining characteristics of mentally
retarded (MR) children is their inferior performance compared to non-
retarded children on tasks involving language and cognitive behaviors.

A major criterion for labeling a child mental'y retarded is his perform-
ance on standard tests of intelligence and academic performance which
both load heavily on language and cognitive factors. To the worker con-
cerned with helping MR children experience a measure of success in a
competitive society, a knowledge of why this distinction occurs may sug-
gest methods for overcoming deficits in these areas.

Various theories have been proposed which attempt to explain the
behavioral inadequacies of retarded children. Some focus on motivation-
al and emotional factors (Zigler, 1966), deficits in attention (Zeaman §

House, 1963; Semmel, 1965), or short-term memory (Ellis, 1963, 1970)

and problems in verbal mediation (Luria, 1963), among others. Recent
work in information theory suggests a more extensive explanation of the
learning difficulties of educable mentally retarded (EMR) children in
relation to the learning process in general. Information theorists
deal primarily with the ability of an individual in selecting, process-
ing, storing, and retrieving relevant information. Investigators have
stressed the limited capacity of the human information processing sys-
tem, and the importance of organization of stimulus input in order to
maximize the amount of relevant information one is able to receive,
process, and remember (Broadbent, 1958; Bruner, Goodnow,§ Austin, 1956;

Bruner, Oliver,§ Greenfield, 1966; Mandler, 1967a § b; Miller, 1656;




Tulving, 1962, 1966). Current views appear to charactcrize the child

as an "active" lecarner who possesses a repertory of organizational
processes from which he must selecct thosc that are.uppropriatc to the
particular learning situation. Hence, human memory is essentially an
active process of organization imposed on the stimulus input by the
learner. In fact, organization is not only correlated with memory but
is a necessary condition for successful memory (Bruner et al., 1966;
Mandler, 1967b). The strain on memory capacity can be reduced through
recoding, or input organizational strategies, which combine individual
units, or "bits" of information into a fewer number of hierarchically
organized categories, or "chunks" (Bruner et al., 1956, 1966; Mandler,
1967b; Miller, 1956). It follows, therefore, that the study of memory
provides an efficient means of evaluating the organizutional strategies
employed by a learner when processing verbal input.

Considering the important role of recoding in learning and memory ,
it is possible that the short-term memory (STM) deficit displayed by MR
children may be due to faulty or inefficient organization of stimulus
input. Indeed, this position is supported by Spitz (1966), who maintains
that the slower learning performance of MR children may be due to a
particular deficit in the organization or grouping of the mat:rial to
be learned. He contends that "the question is not whether or not re-
tardates group or organize materials, but rather under what conditions,.
in what manner, and how efficientl} they display this capacity [p. 36] ."

Viewing the problem of mental retardation within the context of
language deficit, the authors have hypothesized a qualitative difference

in the organizational strategies used by EMR and normal children in

processing verbal materials (Semmel, 1967). In the authors' view, EMR




children use primarily "sequential-associative' strategies in processing

language, while "hierarchical" and ''sequential-associative'" stratcgies

seem to be synchronized in normal children. Of the two, sequential-as-
sociative strategies are relatively more primitive since they develop
as the child experiences associations between linguistic units in a
language environment. Hierarchical-grammatical and semantic stratcgies
are more abstract, frequently taking the form of rules governing the
pcrmissible relationships between linguistic units. Because the gen-
erality of such strategies makes them more powerful tools for generat-
ing and processing language, they are probably related to more profi-
cient language behavior than are sequential-associative strategies.

The authors propose that in addition to providing evidence ror a
yualitative difference between the organizational strategies of EMR
and nonretarded children, previous work suggests that EMR children
probably have the ability to recode linguistic units into hierarchical
categories. Unlike nonretarded children who tend to avail themselves
naturally of this competence, EMR children have no such strong tenden-
cies. They are, therefore, more dependent on simple associative cues
between linguistic units than on constructive organizational strategies
in processing verbal stimuli (Semmel, Lifson & Sitko, 1967; Semmel,
Sitko,6 & Semmel, 1968). The following section focuses on a review of
studies which were significant in the formulation of this view.

Several investigators (Brown & Berko, 1960; Entwisle, 1966b;
Entwisle, Forsyth, & Muuss, 1964; Ervin, 1961) have demonstrated that

as young children develop linguistically, there is a progressive change

in the nature of t:.:: {iev word-associations (W-As) somewhere between




the ages of six and eight years. These investigators found that
children's W-As shift from "syntagmatic' or sequential associates (e.g.,
dog-bark, red-apple) to associations falling within the same gram-
matical form-class as the stimulus--"paradigmatic" associates (e.g.,
dog-cat, red-black). According to Semmel (1967), syntagmatic associates
can be regarded.as indications of a sequential organizational strategy,
since they are associates '"where the stimulus and responsc are likcly
to occur in contiguous relationships within a language context (i.c.
the red apple) (Semme1, 1967, pp. 40-41)." White (196S) found that
the paradigmatic shift in children's W-As was one of many cognitive
changes in the learning behavior of five- to seven-year old children.
The appearance of Predominantly paradigmatic responses in chil-.
dren's W-As was suggested by Brown and Berko (1960) as evidence for an
1ncreasmg grammatical development (i.e., competence) in the language
behavior of children. On the other hand, McNeill (1966) rejected thlS
notion contending that implicit grammatical rules, which are presumed
to be the basis of paradigmatic association, are actually mastered by
children at least three years béfore they'dcmonstrate the paradigmatic
shift. McNeill posited a "semantic" explanation for the shift phenom-
enon. lle contended that the paradigmatic shift "results from adding
sufficient numbers of features so that the minimal contrast for any
word will always be within the boundaries of the word's major gram-
matical class [McNeill, 1966, p. 556]." Entwisle (1966a) and Arnderson
and Beh (1968) reported considerable data which are consistent with

McNeill's position. Anderson and Beh suggested that the paradigmatic

shift not only represents the acquisition of a tendency to natch




semantic markers in recall, but also accompanies an increase in
storage efficiency. In addition, Anderson and Beh propose that the
probable cognitive function of semantic markers "is that of supplying
an efficient, combinatorial organization for verbal memory [Anderson &
Beh, 1968, p. 1050} ." |

Semmel, Barritt, Bennett, and Perfetti (1968) used a W-A task
to compare the syntagmatic and paradigmatic word-association vesponses
of institutionalized and public school EMR childien and nonretarded
children matched for MA and CA. The results introducced intellectual
level as a significant variable associated with the probability of
emitting paradigmatic associates. LEMR children gave fewer responses
in the san¢ forir-class than normal children of equal CA. 7The institu-
tionalized children gave the fewest paradigmatic responses, while the

public school retarded and MA-matched normal children were similar in

their puradigmatic responding. The findings were interpreted as-reveal-

ing a deficit among EMR children characterized by a weakness in organiz-

ing linguistic units into classes. The data also provided further sup-
port for McNeill's semantic model.

Another study (Semmel, Barritt, § Bennett, 1970) compared the per-
formance of EMR and normal children on a modified Cloze task. The same
children who had participated in the previous W-A study were used as
subjects (Ss) in this study. It was reasoned that EMR children, due to
weak grammatical decoding strategies, would have particular difficulty
in supplying words deleted from sentences (Clore procedure) when com-
pared to normal children, since such a task is highly dependent on the

S's ability to retrieve words from grammatical form-classes which share
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the same privilege of occurrence as the deleted words. For instance,

if presented with the sentence "The boy home," retarded children
should have particular difficulty in supplying an appropriate verb in

the blank. It was also predicted that when asked to complete blanks at
the ends of sentences, EMR children would show considerable improvement
because the relatively long sequence of words preceding the blanks would
cue their sequential-associative strategies and thereby permit appropriate
sequential or associative responses. The last position in the sentence
was thus relatively less dependent on grammatical cues and more con-
strained by sequential-associative dependencies than other positions in

- the sentence. These predictions were supported by the results. The

EMR children performed as well as equal MA normal children in completing
blanks at the final position of four-word sentences. However, the CA-
and MA-matched normal groups were significantly more proficient in the
total Cloze performance (i.e., across all pbsitions) than both the public
school and institutionalized retarded samples. A moderate correlation
(r = .52) was found between performance on the Cloze task and the fre-
quency of paradigmatic responses obtained by the same Ss in the previous
W-A study. The results were interpreted as providing further support

for the hypothesis that EMR children are relatively more dependent on
simple associative relationships or transitional probabilitiez between
linguistic units than on structural syntactic cues.

| An exploratory pilot study reported by Semmel, Lifson, and Sitko
(1967), indicated that EMR children may be trained to increase the fre-

quency of high-associative paradigmatic responses on a multiple-choice
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W-A task immediately after training. The training involved selective
reinforcement of their correct paradigmatic choices. Reinforcing para-
digmatic responses on the multiple-choice W-A task enabled the EMR Ss
to transfer paradigmatic responding to a free W-A task in which words
not occurring in the training list were used as free-associative stimuli.
In addition, EMR Ss were able to maintain the new performance for a
week after training. The authors conciuded that confirmation of these
results would imply that the relatively low yncidence of_paradigmatic'
W-As found among EMR children wmay not indicate an immutable lag in the
development of linguistic competence, but may reflect a ianguage
performance, contingent upon environmental variables.

Although EMR children may have the tendency to emit sequential-

associative (syntagmatic) responses on W-A tasks, previous results have

shown significant individual differences in W-A responées within EMR
samples (Semmel et al., 1967, 1968a § b). In fact, Baumeister (1968)
has hypothesized that retarded Ss demonstrate greater "intra-individual
variability" in performance than normal Ss. A recent study (Semmel,
Sitko, and Semmel, in press) examined the paired-associate performance of
EMR boys who showed themselves in a free W-A task as predominantly para-
digmatic or syntagmatic responders. The paired-associate lists differed
in the degrce of associutive strength and in the grammatical form-class
of the items. The data indicated that syntagmatic EMR respond=rs
learned paired-associate stimuli which were linked in a strong associa-
tive relationship (as detcrmined by W-A norms) with greater ease than
wheﬁ the relation between the stimulus pairs was based on grammatical

form-class. Syntagmatic responders performed best when the associative




strength between word pairs was high, regardless of the form-class re-
lationship of.word Pairs. Their learning was inferior to that of para-
digmatic responders when the associative strength between word pairs
was low; especially when the stimulus items were low-associative para-
digmatic nouns (e.g., chair-rug).

The results suggested that EMR children who are predominantly
high-paradigmatic W-A responders are able to utilize both hierarchical
and associative cues in learning paired-associates. On the other hand,
low-paradigmatic responders are comparatively more dependent on simple
associative cues between linguistic units than on hierarchically organ-
ized cues when decoding and recoding verbal stimuli. For this reason,

their paired-associate learning may appear inferior to that of high-para-

digmatic responders on lists where the association betwcen stimulus
pairs is low or based on paradigmatic criteria.

It should Be noted that in a recent paired-associate experiment
involving institutionalized EMR adolescents and normal Ss (matched in
CA and MA), J.W. Gallagher (1969) also found that free-associative
strength values between stimulus pairs had to be considerably high be-
fore influencing the performance of EMR Ss. Gallagher's Ss were orally
presented with a syntagmatic or paradigmatic paired-associate list
which consisted of three high-free-associative strength pairs, three
low-free-associative strength pairs, and three nonassociative pairs.
The normal Ss tended to learn the low and high pairs at a faster rate
than tiye nonassociated pairs, while no differences were found for the
retarded Ss between the low-free-associative strength and the nonasso-

ciated pairs. The EMR group tended to learn the higili-free-associative

strength pairs with fewer errors than the low-frece-associative strength




and nonassociated pairs. In general, the normal Ss tended to learn
at a faster rate than the retarded groups, and the associated and nonas-
sociated syntagmatic pairs were learned faster than paradigmatic pairs.

However, more important to thc present work and in agreement with the

predictions of Scmmel et al. (1968h) outlined above, it was reported

1 that for high-frec-associative strength pairs, the difference bhetwecen
the paradigmatic and syntagmatic pairs decrcased as the ability level
increased, with the EMR group showing the greatest difference. Gal-
lagher noted that this finding was in agrecment with the normative W-A
data of Scmmel et al. (1968a). Other investigators have also reported
better paired-associate learning in EMR children and adolescents on
stimulus materials of high-associative strength than on those of low-
associative strength (cf., Drew, 1969; Drew, Prchm § l.ogan, 1968).

Rescarchers have pointed out that 'relatively little is known

about how the structure of linguistic strings (i.e., the degree of syn-
tactical and/or associative structure) affects the short-term.memory
span of EMR children [Semmel §& Bennett; 1970, p. 674]." Investigations
in psycholinguistics by Rosenberg (1967, 1968), Johnson (1965), and
others have presented evidence which supports the hypothesis that the
ability to understand a sentence is depchﬁent upon thc identification
of its grammatical or hase structure.

Rosenberg (1968) has suggested that in learning a sentence for
recall, Ss recode the individual words into the largest memory units or
"chunks'" of information possible based upon both the "syntactic'" and

"associative-semantic' structure of the sentence. Such a strategy,
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according to Rosenberg, "would reduce the number of memory units to

be stored while increasing the amount of information per unit [Rosen-
berg, 1968, p. 1081]."

In a recent short-term memory (STM) study, Semmel and Bennett
(1970) provided evidence suggesting that EMR children take little advan-
tage of structural cues within verbal strings. As a result, inefficient
recoding behavior reduces input organization of the verbal material
processed. Retarded children were asked to recall sequences of two-
through eight-word strings which were constructed to differ in the
degree of grammaticalness and associative strength between component
words. The data indicated that 'neither associative nor syntactic
Structure acted independently to cue recoding strategies of the EMR
children. Only when interacting in a meaningful semantic context

did these structural variables facilitate the recall of subjects [p.679) ."

The authors suggested that, when applied to language behavior, the STM
deficit commonly observed in retarded children could possibiy be due to
faulty or inefficient organization of input as Spitz (1966) contends.

As indicated previously, Spitz hypothesized that the slower learn-
ing performance of MR children may be due to a particular deficit in
the organiiation or grouping of the material to be learned possibly
‘caused by Central Nervous System disturbance. He states that:

Once we view human learning as largely dependent on both

imposed and intrinsic organization of incoming stimuli,

we must consider the possibility of qualitative differ-

ences, with retardates deficient in organizational capa-

city, not simply memory. (Spitz, 1966, p. 36)

It is to these qualitative differences between normal children and

children categorized as EMR that the present authors' view of the
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language behavior of EMR children pertains. According to Spitz, a
retarded S's deficit in input organization of stimulus material re-
sults in an overload of incoming information, which may exceed the
"channel capacity'" of his mehory system. As a result, more '"noise"
may be introduced into his communication system during transmission,
thus hindering learning and memory. Spitz sees the deficiency ex-
hibited by MR Ss in category clustering on free recall verbal learn-
ing tasks as an example of this problem.

With respect to cognitive behavior, it can be nredicted from
Semmel's position on language processing that‘the inferior abstract
thinking observed among retarded children on cognitive tasks may also
be due to faulty or inefficient organization of stimulus input. If
MR children tend to approach and process language on a sequential-as-
sociative basis and have relatively weak hierarchical rule-governcd
recoding strategies, it is plausible to contend that they would also
reflect this sequential-associative predominance in their conceptual
thinking. For instance, it can be predicted that EMR children, when
asked to categorize or group objects according to a common attribute,
would tend to use less cfficient chunking strategies in making similarity
transformations. On the other hand, normal children with relatively
wé11~developed graﬁmatical or hierarchical rule-governed strategies
would tend to give hierarchical or superordinate responses when asked
to make such similarity transformations.

Some support for these predictions was reported in a dissertation
by Herzog (1968) who investigated the functioning of EMR and CA- and

MA-matched normal Ss on various cognitive grouping tasks involving
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objects, pictures, and words. The tasks required that Ss group up

to eight stimuli and respond to them in terms designating class member-
'ship. Herzog employed Bruner and Olver's (1965) model of strategics

of associative grouping as a techniqﬁe for examining the organizational
structure imposed by the Ss on the stimuli. Of the three grouping
strategies described in this model (i.e., superordinate, complexive,
thematic), the superordinate strategy is said to be the most efficient
when applying an information reduction criterion. Herzog found that
when her EMR Ss were asked how items in an array of stimuli were alike,
they used fewer efficient superordinate strategies than either equal
CA or equal MA normal children. She concluded that EMR Ss use fewer
efficient grouping strategies than normal children, and probably re-
quire more "cognitive effort" to process equal amounts of information.
The results could also be interpreted as suggesting that the sequential-
associative predominance in processing verbal stimulus input by EMR
children may be responsible for their less cognitive behavior as well
as their less adaptive language behavior.

The orientation to language and cognitive behavior outlined in
this section shows some resemblance to Jensen's recent (1970) theory
of primary and secondary familial mental retardation. Jensen cites
evidence which indicates that approximately 70 to 80% of all persons
labeled retarded fall within the designation of familial or cultural-
familial retardation. These individuals generally demonstrate '"no

clinically identifiable cause" for their observed retardation. The

IQs of the majority fall in the range of 50 to 70 or 75. In addition,




these mildly retarded individuals are considered to be deficient in
social competence and are mainly concentrated in the lower social
classes. Jensen hypothesizes that within the retarded group there
arc actually two different types of retardation that can exist:
that is, primary and secondary retardation, with different patterns
of "maturational” mental abilities associated with each type. He
contends that these patterns of maturational mental abilities stand
in hierarchical rclationship to one another as do mental abilities.
Jensen's (1970) theory applies mainly to mental abilities which
are of a maturational or developmental nature, and which are more
dependent upon innate than on experimental factors. He contends that
mental abilities found in the lower levels of the hierarchy "involve
relatively little processing or transformation of the information
input'" while "higher levels of the mental ability hierarchy depend
upon elaborations and transformations of information input, and upon
comparisons of the informational input with previously stored infor-
mation [Jensen, 1970, p. 52}.'" In essence, he views the continuum
of mental ability hierarchies as th2 result of two qualitatively dif-
ferent types of ability designated '"Level I or associative ability"
and "Level II or cognitive ability.'" Jensen postulates separatec 'gen-
etic mechanisms'" and developmental curves for Level I and Level II
abilities, although Level II ability seems to have somec degree of
hierarchical dependence on Level I ability. Level I ability appears
to be mainly independent of socioeconomic status, while Level 1I
ability is considered to be different in upper and lower classes.

Higher grades of Level II ability are found in the upper classes. Jen-

sen suggests that most conventional intelligence tests are weighted to
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favor Level II ability, and that scholastic performance is also

"heavily" dependent on this level.

In developing his theory, Jensen refers to a deficiency in

Level I ability as "primary retardation,' while a deficiency in

Level II ability is labeled "secondary retardation." He contends
that "comparatively little of the intellectual retardation found in
low SES [socioeconomic status] groups is of the primary tyﬁe [Jensen,
1970, p. 65]." This contention is shown to be especially indicative
of so-called "slow-learners" with IQs from 70 to 85. He argues that
Ellis' (1963) theory of STM deficit in MR Ss applies only to primary

retardation:

Secondary retardation does not involve a STM deficit but

depends upon a specific deficiency in Level 1II, i.e.,

abstract and conceptual processes. We also believe that

the m«jority of low SES children with IQs in the range

from 50 to 85 are intellectually retarded only in the

secondary sense and do not evince a STM deficit. (Jen-

sen, 1970, p. 74)

On the other hand, he proposes that the vast majority of retarded in-
dividuals with IQs below 50, as well as institutionalized individuals
with IQs in the range of 50 to 75, are 'primary retardates.' These
individuals are seen as demonstrating a STM deficit.

A comparison of Semmel's view of the language behavior of EMR
children with Jensen's theory reveals a correspondence between Jen-
sen's Level I and Level II abilities and Semmel's sequential-associa-
tive and hierarchical strategies. Both formulations are concerned with

hierarchical models, although Jensen ascribes genetic determinants to

cognitive abilities or skills while Semmel refers to relatively more
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experientially acquired habits or organizational strategies for pro-
cessing verbal stimulus input.

In summary,this section has reviewed the major theoretical posi-
tion which served as a guide for the present study. According to our
position, there is a qualitative difference in the organizational
strategies used by EMR and nonretarded children in processing verbal
stimuli. Retarded children primarily employ ''sequential-associative'
strategies while "hierarchical" and "sequential-associative" strategies
seem to be synchronized in normal children. Of the two, sequential-
associative strategies are relatively more primitive since they develop
as the chil) experiences associations between linguistic units in a
language environment. Hierarchical-grammatical and semantic strategies
are more abstract, frequently taking the form of rules governing the

permissible relationships between linguistic units. Because the gen-

erality of such strategies makes them more powerful tools for generat-

ing and processing language, they are probably related to more proficient

language behavior than are sequential-associative strategies.
PURPOSE

The purpose of the present work was to analyze systematically
organizational strategies used by EMR and normal children in processing
verbal input. A free recall verbal learning paradigm was chosen as
the means for emp’rically exploring our theoretical position. Three
separate measures of input organization were used: category clustering,
associative clustering, and subjective organization. The literature
pertinent te organizational processes is reviewed in the following

section.
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REVIEW OF THE LITERATURE

The human organism is required to organize subjectively or to
act on stimulus input in order to maximize the amount of relevant in-
formation that he is able to receive, process, and remember. The
present chapter reviews: (a) the major psychological theories which
attempt to explain the organizational processes involved in learning
and memory; (b) category clustering in free recall; (c) associative
clustering in free recall; (d) subjective organization in free recall;
and (e) clustering studies of children. An attempt is made to summa-
rize the literature pertaining to the above headings and to integrate

them with the theoretical rationale developed in the preceding chapter.

Organizational Processes in Learning and Memory

In an important theoretical paper, Miller (1956) described a
major organizational strategy used by the learner to overcome the
limited capacity of the human infurmation processing system. le provided
evidence which indicates that the "channel capacity" of absolute judg-
ment is limited to approximately 7 ® 2 units or "bits" of information,
while the '"channel capacity' of immediate memory is approximately
7 ¥ 2 "chunks" of meaningful information. In this scheme, a "bit" of
information is the amount of information required to make a decision
or an absolute judgment between two equally likely alternatives, while
a ''chunk" of information refers to the number of items of information
in the span of immediate memory. However, through recoding or reorgan-
izational strategies, the number of bits of information can be increased

by building larger, but fewer, informationally rich chunks for subse-
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quent storage--with more bits per chunk. One of the simplest recod-
ing strategies, according to Miller, involves grouping the input
events, applying a new name to the group, and then remembering the
new name as a substitute for the original input events. In fact,
Miller suggests that this linguistic translation of items into a
symbolic verbal code is the most common type of recoding.

Mandler (1967a & b) extended Miller's earlier reasoning by con-
tending that memory and organization are not simply correlated. Or-
ganization is a necessary condition for successful memory if memory
is to exceed the limits of individual items. Mandler proposes that
human memory for verbal material is hierarchical, with words organized
into successively higher-order chunks or superordinate categories con-
taining sets of words. For any single chunk or category, the organism
can handle approximately 5 ¥ 2 items of information.

This figure differs from the "magical" number 7 * 2 units or
chunks which Miller estimated as the limiting value of immediate mem-
ory. Mandler (1967a) attributes this ditference to a possible artifact
in the immediate or short-term memory experiment (i.c., memory efforts
within 30 - 60 seconds following input) that could spuriously inflate
the limiting value. He states that data collected subsequent to Mil-
ler's work (e.g., Waugh and Norman, 1965) indicate that two separate
memorization processes may be involved when a subject is required to
recall relatively large sets of words: ''short-term, or primary, mem-
ory which produces recall of the words immediately preceding the output;
and organized memory, which typically includes earlier words from the

list [Mandler, 1967a, p. 332]." As a result of the two separatc memory
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processes, the number 7

2, according to Mandler, may be made up of

I+

two components; e.g., 4 * 1 plus 3% 1. In light of his own data,
Mandler feels a value of 5 * 2 seems more appropriate as the limiting
value of items to be recaijed per chunk from secondary or organized
memory. In addition, there appears to be a similar limit of about
st2 categories at each higher level of categorization. It follows,
therefore, that recall of vgrbal materials should be a direct function
of the number of categories used by the learner to organize stimulus
input. —

Bruner and his colleagues (1956, 1966) contend that organization-
al processes in the form of categorization or classification are basic
to perceptual and cognitive activity. Bruner states that experience
itself must be organized into hierarchically organized categories in
order to minimize the cognitive strain on memory and inference capacity,
and to promote efficient learning. He also sees language as structure
into linguistic categories which are organized in hierarchies. Through
such properties as ""remoteness," "arbitrariness," "compactibility,"
and "productiveness in combination," language as a symbolic system
Plays a most powerful role for the learner in "organizing acts of in-
formation processing into more integrated and long-range problem solv-
ing efforts [Bruner, 1964, P. 11]." For instance, Johnson (1968) has
Presented data from a variety of studies which indicate that Ss tend
to capitalize on the organization of language by using it as a recoding

device in learning and recall.

Tulving (1962, 1966) has demonstrated that organizational proc-

esses occur even in the recall of semantically "unrelated" stimulus




words. In such a situation, people tend to impose their own "sub-

jective organization" in order actively to retrieve stored informa-
tion. Tulving regards subjective organization of verbal material as
suggestive evidence fOr the development of higher-order memory, or
"S" units, each consisting of two or more related items. These units
allow the S to recall more items of information than can be handled
by immediate memory.

The above theorists have presented considerabfe evidence which
testifies to the importance of recoding or hierarchical -organizational

stratcgies in verbal learning and recall.

Organizational Paradigms

in Free Recall Verbal Learning

The present section provides a detailed description of various
types of organizational paradigms employed in studies of free recall
verbal learning. The free recall paradigm in verbal learning has recent-
ly become one of the most bopular methods for investigating problems of
recoding or input organization of verbal stimuli. In free recall experi-
ments, word lists of varying lengths are presented at some constant
rate to the S who is asked to recall, in any order, as many items as
he can remember. In multitrial frec recall, the above procedure then is
repeated on successive trials with the items presented in a varying
random order across trials. The paradigm provides one of the most ef-
ficient methods for studying the organizational strategies of children.
Referring to the free recall paradigm, Mémdler (1967a) stated:

In such a situation much more can be learned about the
activity of the subject in reorganizing, reordering, and
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recoding the input material than in a situation which

shows, within limits, only the subject's successful or

unsuccessful attempts to reproduce the order or organi-

zation of input, as in paired-associate and serial

learning. (p. 40)
Similarly, Slamecka (1967) indicated that of all'the methods utilized
in verbal learning experiments, the free recall paradigm imposes the
fewest external constraints upon the S's performance. It is, therefore,
best suited for revealing whether, and to what extent, the learner takes
an active role in organizing the verbal materials to be learned. In
additibn, through the use of the free recall serial paradigm, there

has been at least some attempt to quantify the organizational processes

in verbal learning and memory.

Category Clustering

Three types of free recall experiments have been employed in
verbal learning research to investigate recoding abilities of Ss. The
first type involves the presentation of lists of stimulus materials in
which the items are organized into a number of conceptual categories
or clusters (e.g., Bousfield, 1953; Bousfield § Cohen, 1953, 195S5; Bous-
field, Esterton, § Whitmarsh, 1958; Cohen, 1963, 1966). The lists are
presented in a random order, with the members of subcategories randc';mly
interspersed throughout the individual 1lists. In these experiments,
attention is focussed upon how Ss utilize the conceptual organization
systematically imposed on the input lists by the experimenter. Miller's
(1956) chunking hypothesis is one position which is often suggested as
an explanation of .''category clustering," since Ss presumably recode or

cluster items on the basis of category names.
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Category clustering was first discussed by Bousfield (1953) who
presented for free recall a randomized list of 60 items--15 items from
| cach of four categories (names, animals, professions, and vegetables).
Bousfield's data showed that Ss had clustered items recalled into
groups of similar categories (i.e., two or more words belonging to the
same category) at a level significantly above chance as determined by
a parallel artificial experiment, and a ratio measure of repetition dur-
ing recall. He defined clustering as the sequential occurrence in free
recall of two items belonging to one of the categories represented in
the word list. lie concluded that the category clustering phenomenon
implied the operation of an organizing tendency.

Bousfield and his associates subsequently found that the category
clustering phenomenon was influenced by several variables. One of
these was taxonomic frequency as determined by free word-association

responses to category names (Bousfield, Cohen & Whitmarsh, 1958).

Lists of words containing high-probability associates of the category
name were found to elicit a higher level of recall and category cluster-
ing than lists containing low-probability associates. List repetitions
also uffected the results (Bousfield & Cohen, 1953). Both category
clustering and recall were found to be direct functions of the number
of reinforcements or list repetitions. Another influencing factor was
the Thorndike-Lorge word frequency count (Bousfield § Cohen, 1955). A
word list containing 60 nouns of high-frequency usage as indicated by
the Thorndike-Lorge word count elicited higher recall and clustering
than & list containing 60 low-frequency nouns.

An cxcellent description of Bousfield's initial point of view is
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underlying clustering (including associative or category clustering

and subjective organization) are "futile in the present state of the
art." He states that "it seems more profitable at this time to start

with the fact that certain words are more likely to be formed into

clusters or S-units than others and to ask what 'intra-experimental'
conditions determine the ease with which such S-units are formed
[Tulving, 1968, p. 26]." However he decided that:

The functional significance of organization lies in its

facilitating effect on retrieval--organization makes

individual list items more accessible to recall. Whether

or not it also affects the amount of mnemonic information

available in the storage, and whether or not it helps to

conserve storage capacity, must for the time being remain

open questions. (Tulving, 1968, p. 29)

From his recent review of clustering and organization in free re-
call, Shuell (1969) concluded that subjective organization does not
offer a separate theoretical interpretation of clustering and suggested
that the same behavioral processes are probably being studied in all
three clustering paradigms. He noted that none of the present inter-
pretations of clustering is completely satisfactory since none can ex-
plain all of the relevant data. This is basically the same conclusion
Tulving (1968) reached after reviewing the clustering literature. Accord-
ing to Shuell, the most important contribution which the study of SO in
free recall has provided is probably ''the demonstration th2t there are

discrepancies between the learning situation as defined by the experiment-

er and the learning situation as perceived by the subject [Shuell, 1969,

p. 370]."
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demonstrated by the following passage from Adams (1967):

How do Bousfield and his associates account for cluster-

ing theoretically? They see it as a concept-formation

situation. The Separate words of a concept category have

their habit strengths, or "'subordinate perceptions' as

Bousfield calls it; and these separate word; are organ-

ized under a "superordinate percepticn' which is a con-

ceptual state that has strength of its own derived

from the strength of individual wovrds. The strength

for the superordinate accrues with practice on the sub-

ordinate. As a result of such learning, the occurrence

of a subordinate perception will activate the super-

ordinate structure, which in turn activates the re-

sponses of other subordinates. The result is words of

the same conceptual class being recalled together,

which is clustering. (pp. 157-158)

Other explanations have been formulated to account for categorical
clustering in a free recall situation. Cohen (1963, 1966) presented
evidence from a variety of experiments in support of a '"some-or-none'
rationale for free recall of categorized word lists. Subjects were
presented with lists of words belonging to two different types of cate-
gories. In one case, the Categories were exhaus:ive; that is, composed
of item members which exhausted or nearly exhaus:ed all the items typical-
ly subsumed under a given category label; €.g., north, south, east, west.
In the other case, the categories were nonexhaustive; that is, composed
of item members which only partially exhausted the number of items which
were typically subsumed under & given category label; e.g., dog, horse,
lion, bear. Cohen found that the exhaustive categories were recalled
better and were clustered more than the nonexhaustive categories, How-
ever, Ss tended either to recall a high proportion of the words of a
given category or failed to recall any of the words of a category. In

addition, when Ss did recall the words of a given category, the mean

word-recall per Category appeared to be invariant over a wide variety
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Primary and Secondary Organization

The previous review of clustering and subjective organization
dealt with the recoding or organizational strategies utilized by Ss
to overcome limitations on the amount of information they are able to
receive, process, and remembe:. Tulving (1968) has referred to this
type of organization in free recall as "secondary organization" since
it deals with organization of items in recall, a process mainly governed
by "semantic or phonetic relations among items or by pre-experimental
and intraexperimental [intertrial) experiences the S has had with in-
dividual input items [Tulving, 1968, p. 30]." Presumably the two dif-
ferent measures of secondary organization (i.e., clustering and subjective
organization) reflect the effects of common underlying processes (cf.,
Shuell, 1969; Tulving, 1968).

Tulving contrasts secondary organization in free recall with
"primary organization" which refers to "constant discrepancies between
input and output orders [i.e., presentation and recall] that are inde-
pendent of the subjects' prior familiarity with a set of input items
(1968, p. 15]." He also suggests that primary orgsnization is relative-
ly independent of the associative meaning of input items. For example,
in his view, primary organization is probably the main determinant of
the recency effect and may also play a mole in the primacy effect in
free recall. In fact, a strong serial ordering or position effect in
free recall has beén demonstrated by several investigators (Glanzer §
Cunitz, 1966; Mandler § Dean, 1969; Mandler § Griffith, 1969; Murdock,
1962; Peterson, 1966; Waugh § Norman, 1965). Moreover, it ‘should be

noted that the serial position effect is common to gther studies of
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of experimental conditions including list length, rate of presentation,
serial position, sex differences, and category size. These results
suggested that Ss are able to detect readily the categorized nature of
the word lists, store some coded representation of each category in
memory, and later attempt to retrieve the coded information during
recall.

In contrast to Cohen's coding theory, Cofer (1966) provided evi-
dence from several experiments which suggested that associations were
the dominant factors responsible for the clustering and word recall
observed in Bousfield's and Cohen's studies, while coding by the cate-
gory name played a relatively miror role. However, clustering and re-
call data from additional studies by Cofer and his associates indicated
that the operation of a coding factor in addition to association also
seemed plausible. In these experiments the results indicated that,in
general ,clustering and word recall were augmented by block presentation
(i.e., all items from one category presented together), by associative
frequency of the list members, and by prclonged presentafion interval.
Cofer, Bruce, and Reicher (1966) concluded that associations between
the category names and their related items or interassociations among
items within a category may be suggested as supplemental or alternative
mechanisms to a coding hypothesis. It should be noted that Bousfield
later reinterpreted category clustering on purely associative grounds
(Bousfield et al., 1958; Bousfield § Bousfield, 1966) rather than in
terms of the superordinate process described earlier.

Recent support for the coding explanation of category clustering

or chunking has come from a variety of sources (e.g., Johnson, 1969;
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short-term memory involving serial learning and probed recall, and in
studies of long-term memory.

In an extensive investigation of the serial position effect in
free recall, Murdock (1962) showed that if probability of recall is
plotted as a function of serial position, then the resulting serial
position curve is generally characterized "by a steep, possible ex-
ponential primacy effecf extending over the first three or four words
in the list, and an S-shaped recency effect extending over the last
eight words in the list, and a horizontal asymptote spanning the
primacy and recency effect [Murdock, 1962, p. 488]." He found that
the recency effect was independent of rate of presentation and list
length.

Tulving (1968) reviewed the results from a number of studies of
single-trial free recall and suggested that the serial position curve
reflects operation of at least two storage systems. '"Primary memory"
was hypothesized as a short-term storage mechanism, while "secondary
memory' was conceived as a long-term storage system. Priméry memory
was viewed essentially as an "echo-box" which had a very limited
storage capacity and contained relatively unprocessed material. Other
investigators have discussed a similar model for free recall based on
the assumption of two distinct storage mechanisms (Ellis, 1969; Ellis &
Hope, 1968; Glanzer, 1969; Glanzer § Cunitz, 1966; Peterson, 1966;
Raymond, 1969).

Glanzer and Cunitz (1966) and Glanzer and Meinzer (1967) attributed
the usual serial position effect in free recall to output from these

two separate mmemory systems, with the primacy effect reflecting output
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Pollio, Richards & Lucas, 1969; Segal, 1969). Pollio et al. investi-
gated the temporal properties of category recall and found a great

deal of irregularity in individual recall records. Long inter-response
times (IRTs) occurred between the words from different categories, and
short IRTs occurred between words from the same category. These re-
sults were interpreted as supporting a conception of memory as a two-
stage reconstructive process, the first stage involving a retrieval of
the category label itself and the second a reconstruction of individual
items or words on the basis of attribute similarity to the superordinate
category.

Along similar lines, Johnson (1969) hypothesized that when Ss
organize a sequence of items into chunks, they integrate the subunits
separately and then learn the order of the subunits such that items with-
in a chunk will tend to occur in an all-or-none manner or adjacently.
Segal (1969) discovered that if Ss are given category names along with
their category members, they tend not only to chunk or cluster their
responses more than if the category label is withheld, but also tend to
recall the category name before any of the category members. Segal
concluded that the results were consistent with the theoretical formula-
tion of Miller, Galanter, and Pribram (1960) and others (e.g., Mandler,
1967a & b) who propose that memory can be hierarchically organized. Ac-
cording to Shuell's (1969) excellent review of clustering in free recall,
Segal's (1969) study Presents the best evidence to support a coding in-
terpretation.

It is impossible to determine from the studies presented above

whether a coding process involving category membership or intracategory
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primarily from a long-term storage system and the recency effect

reflecting output primarily from a short-term storage system. As
support for their theory, they demonstrated that vuariables shown to
affect short-term storage (i.e., delay or retention interval) affected
recall of items from the end of the stimulus list, while variables
found to affect long-term storage (i.e., rate of presentation) affect-
ed recall of items from the beginning of the list. Ellis and Hope
(1968) reported similar findings using a probe-type or short-term
memory (STM) task. According to Glanzer and Cunitz (1966) the short-
term storage mechanism was "limited not with respect to capacity but
with respect to the amount of time it can hold an item [p. 351]."
Glanzer and Meinzer (1967) explored the cffects of intralist ac-
tivity on free recall and found that word repetition had a significant
differential effect with respect to list Positions. When Ss were re-
quired to overtly and successively repeat the list words aloud as they
were presented, they recalled fewer words, especially from the beginning
of the 1list. Repeating words six times as compared to once depressed
the primacy effect but had little effect on recency. Similar results
were reported by Hagen and Kingsley (1968) for ten-year-old children,
and Ellis (1969) for a probe-type STM task. These findingé were in
support of the two-storage model of free recall. Glanzer and Meinzer
(1967) identified repetition with "circulation" or "simple rehearsal ,"
and hypothesized that repetition was an activity utilized by Ss during
the item interval to keep the preceding items in short-term storage.
This activity was distinguished from learning or organizing (i.e.,

"effective rehearsal") tfie items in order to place them in long-term
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interitem associations are responsible for category clustering in free

recall verbal learning. It seems plausible from the evidence re-
viewed that a coding process involving category membership and associa-
tive relationships between items have an interactive influence on cate-
gory clustering. A review of associative clustering in free recall

verbal learning may help to clarify this issue.

Associative Clustering

The second type of free recall experiment which has been employed
in the study of verbal learning involves the presentation of lists of
stimulus materials in which the items are organized by the experiment-
er into a number of associative clusters (e.g., Cofer, 1965; Deese,
1959; Jenkins, Mink, § Russell, 1958; Jenkins § Russell, 1952). In
these experiments, attention is focussed upon how Ss utilize certain
structural organizational aspects introduced into the lists, including
items grouped in terms of varying degrees of interitem associations or
grammatical relationships. In the case of interassociated items, it
is believed that recollection of some of the items enables the S to
reproduce other items with which those recalled are associated (Cofer,
1966) . The associative clustering paradigm is similar to category
clustering, since the items are selected beforehand by the experimenter
in order to determine to what extent Ss actually make use of the organ-
ization or set of item relationships selected by the experimenter.
However, associative clustering differs from category clustering in
that item members are not selected specifically to be members of the
same conceptual category. Associative clustering was illustrated in

an experiment by Jenkins and Russell (1952), who presented Ss with a
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, storage. Since repetition is identified with short-term storage, then,
according to the model, it should interfere with "effective rehearsal
(i.e., secondary organization) that places the word in long-term stor-
age. This means that repetition should lower recall of words from

the beginning of the list, a result which was found. The authors also
’ concluded, "effective rehearsal in free recall probably consists of

linking list words in pairs or longer strings [p. 934]." This activity

would correspond to Tulving's (1968) definition of "secondary organiza;
tion." Presumably "simple rehearsal' is a process of "primary organi-
zation'" as defined by Tulving.

Simple rehearsal was found to facilitate recency and depress pri-
macy effects in a probe-type STM task (Ellis, 1969). Ellis hypothesized
that ''recency was facilitated as a result of added sensory cues or re-

circulation through a primary memory [p. 390]," while oral verbalization

presumably preempted time for rehearsal.(i.e., effective rehearsal)
which is a main determinant of primacy. The results were viewed as
providing further support for a two-process theory of STM with primacy
and recency segments of the serial position curve arising from different
determinants. Another study by Ellis and Anders (1969) which employed
a similar probe-type STM task suggested that memory for recency items

in free recall is less stable than memory for primacy items.

Raymond (1969) studied the influence of word frequency and type of
stimulus material on the shape of the serial positiqn curve, long-term
storage, and short-term storage. The results indicated that stimulus
materials (words versus trigrams), frequency (normative), and presenta-

tion rate all affected recall from long-term storage (i.e., primacy),
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list of 48 words constituting 24 randomly separated pairs. Each pair

consisted of a stimulus word from the Kent-Rosanoff Free Word-Associa-
tion Test and the word's primary response (e.g., man - woman), It was
found that associated pairs tended to cluster or appear together con-
tiguously during recall. At least half of the mean total number of
words recalled were accounted for by either forward associations (i.e.,
a stimulus word followed by its primary response word) or reverse as-
sociations (i.e., the primary response word followed by its stimulus).

Jenkins, Mink,and Russell (1958) subsequently demonstrated that
associative clustering in recall is an increasing monotonic function
of the stimulus-response Pairs (as measured by frequency of occurrence
in the Kent-Rosanoff word-association norms). The data also showed that
forward associations were more frequent and that forward and reverse
associative clustering could be viewed as points on a continuous function.
These results suggested that the habits which govern a S's responses in
free word-association tests play an important role in the S's organiza-
tion during verbal learning recall.

Deese (1959) considered the results from the previous two experi-
ments and suggested that it would be more fruitful to examine associative
relationships between all items, not just particular verbal pairs. He
developed an index of interitem associative strength which he defined
as ''the average relative frequency with which all items in a list tend
to elicit all other items in the same list as free associates [p. 305]."
Deese found that free recall was positively correlated with the index

of interitem strength (r = .88). He concluded that the results were

consistent with an interpretation of free recall in terms of free asso-




while delay affected recall from short-term storuge (i.c., rccency).

The results were also considered favorable to a two-storage model of
free recall. Raymond suggested that the drop in the end peak of the
serial position curve when recall was delayed was due to a loss of
stimulus items from short-term storage and not due to proactive inter-
ference from earlier items. This loss or forgetting is considercd by
Glanzer et al. (1969) to be primarily a function of displacement by new
items rather than stimulus decay.

Primary organization in the form of a strong serial ordering ef-
fect employed by Ss to organize free recall has recently been demon-
strated by Mandler and his associates. Mandler and Dean (1969) had Ss
recall lists of words which weré presented in an incremental order (i.e.,
by adding new items to a list on each trial). They found that Ss tended
to adopt in their free recall output the serial order of the input list
whenever possible. 1In addition, Ss tended to provide their own constant
serial structure in their recalls in the absence of a constant serial
input order. This "seriation" effect appeared to be the preferred method
of organizing free reca’'l lists, and.was even maintained up to a list
length of 50 words. The authors reported that maintenance of the same
input order on successive trials improved performance when the serial
order of the lists was experimentally constrained, while the structure of
serial presentation facilitated recall when the input order of the lists
was random. New items were found to appear earlier than dictated by
their input positions. Mandler and Dean suggested that the input struc-
ture of random free recall lists does not provide an adequate retrieval

mechanism for Ss. As a result, Ss employ subjective organization as a
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ciation.

The repeated presentation of stimulus-response word pairs has
been shown to be accompanied by a significant increase in associative
clustering (Rosenberg, 1966) as was the case with conceptual categor-
ies (Bousfield § Cohen, 1953). However, the relationship between as-
sociative clustering and repeated trials was shown by Rosenberg to
vary significantly as a positive function of sex in favor of females,

the direction of association in favor of forward associates, and the

normative strength of associative pairs. These last two findings
were in agreement with those of Jenkins et al. (1958) for single
trials. It could be argued that many of the word pairs used by Rosen-
berg (1966) and Jenkins and his associates (1952, 1958) and the list
of words which revealed a high index of interitem associative strength
in Deese's work are members of the same hierarchical category. As a
result, both associative and category clustering could each contribute
to the clustering and recall effects demonstraied in these experiments.

In an important paper, Cofer (1965) reported the results of sev-
eral studies in an attempt to develop a theoretical explanation for
both category and associative clustering in free recall. Several of
these experiments employed an index of Mutual Relatedness "which in-
cludes all of the associations which two words have in common expressed
as a proportion of all of their associations [p. 267]." The evidence
from all the experiments suggested the following explanation:

When sufficiently prominent, experimenter-provided

associational and categorical relations between members

of a word pair provide a basis for clustering in free
recall alternative to the bases--associational or
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means of organizing constant output orders of their own. This subjec-

tive organization may be 'an attempt by Ss to impose an idiosyncratic
serial structure on items [p. 213]," (i.e., primary organization) as
well as categorization or clustering of items (i.e., secondary organiza-
tion).

Using a similar paradigm, Mandler and Griffith (1969) investigated
acquisition and organization of new items in the free recall of random

lists. Ss were required to recall lists of words presented in an incre-

mental manner. The order of the old words was randomized on successive
trials and new words were added either at the beginning, middle, or
end of the input lis;. Regardless of input order, new items were found
to occur early in output. Input order on any trial was unrelated to

the organization of the output on that trial. However, the output

order tended to reflect in part the order of addition of the new words

to the random lists. According to Mandler, these findings argue against
the notion of organization in free recall based exclusively on cluster-
ing on some categorical or subjective unit basis (i.e., secondary organ-
ization). Serial ordering (i.e., primary organization) as well is an
important determinant of organizational behavior of the Ss in free recall.

Summary of Category Clustering Literature. Category clustering

experiments have focussed upon how Ss utilize the conceptual organiza-
tion systematically imposed on stimulus input. The occurrence of cate-
gory clustering in free recall verbal learning implies the active opera-
tion of a recoding or reorganizational tendency by the learner in proces-

sing verbal stimuli. Category clustering in free recall has been shown
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otherwise--the subject will use to effect subjective
organization or idiosyncratic pairing. (p. 271)

Ccfer proposed, therefore, that most of the associative clustering
demonstrated in the Jenkins et al. experiments consisted of relatively
highly associated pairs, although category relations were probuably also
present. Both prominent category and associative relations provide the
bases for category clustering. Similarly, if associative and category
relationships are disrupted for some reason, then clustering will be
attenuated, and "idiosyncratic pairings" or "'subjective organization'
will be prevalent (Cofer, 1965; Tulving, 1962). llowever, Cofer states
that much more information is required before an explanation can be
formulated as to how such factors actually function to affect recall
in the way they do.

Marshall (1967) has presented data from three experiments which
tend to support Cofer's (1965) conclusions. In these experiments, Ss
were presented with lists of categorized and noncategorized word pairs
in different mixed orders for three to four trials. In gecneral, the
results showed that measured association (as determined by the index
of Mutual Relatedness), categorization, set, trials, and pattern of
association were significantly related to clustering. As the index of
Mutual Relatedness of word pairs increased, associative clustering in-
creased. Categorization of word pairs (as determined by the cultural
category norms of Cohen, Bousfield, and Whitmarsh (1957) tended to in-
crease the associative clustering of weak and moderately associated
pairs. On the other hand, set instructions to cluster increased the
clustering of highly associated word pairs. As trials progressed, as-

sociative clustering increased, and an increase in the index of Mutual
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to be influenced by: (a) tasonomic or associative frequency (Bousfield

et al., 1958; Cofer et al., 1967); (b) list repetitions (Bousfield §
Cohen, 1953); (c) word frequency (Bousfield § Cohen, 1955); (d) blocked
presentation (Cofer et al., 1966; Cohen, 1963, 1966); and (e) presenta-
tion interval (Cofer et al., 1966).

Two separate explanations have been proposed to account for the
category clustering phenomenon. One position argues that Ss are able to
detect the categorized nature of the stimulus lists, store some coded
representation of each superordinate category in memory, and later re-

trieve the coded information during recall (cf., Cohen, 1963, 1966;

Jzhnson, 1969; Pollio et al., 1969; Segal, 1969). The second position

~ontends that associative relationships are the dominant factors
responsible for category clustering. These associative factors include
those between the category names and their related items, and the inter-
associations among items within a category (cf., Bousfield et al., 1958;
Bousfield § Bousfield, 1966; Cofer, 1966; Cofer et al., 1966). However,
based on the evidence Presented, it is impossible to determine whether a
coding process in terms of Category membership or intracategory interitem
associations are responsible for category clustering in free recall
verbal learning. It seems pPlausible that a categorical coding process
together with associative factors interacts in some manner to determine

category clustering.

Summary of Associative Clustering Literature. Associative cluster-

ing experiments focus on how Ss utilize certain structural organizational

aspects introduced into free recall stimulus lists, including items
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Relatedness between word pairs augmented the effect of presentations
in clustering. Direct associations (as indicated by the amount of

| overlap in Mutual Relatedness due to pair members eliciting each
other in association) increased the clustering of both categorized
and noncategorized pairs (as determined by the Cohen et al. 1957
cultural norms). Idiosyncratic association or clustering as analyzed
from a recognition-association test which tapped S's awareness of
word-pair rclatedness significantly increased as the strength of
association (Mutual Relatedness) of word pairs decreased. According
to Marshall, thesc results indicate that category membership influ-
ences organization in free recall above and beyond the effects of
association as measured by the index of Mutual Relatedness. More-
over, as the level of association decreases, the effects of conceptual
relationships have a pronounced effect on clustering (both category

and associative) in free recall.

According to Adams (1967), Marshali's experiment is important
since it attempts to distinguish between the relative contributions of
category and associative factors in clustering. However, both category
and associative factors affect associative and category clustering. It
would appear, therefore, that Cofer (1965) is corrcct in his assertion
that the distinction between associative and category clustering is
neither useful nor heuristic since, in free recall, Ss presumably will

use either or both if the situation demands it.

Subjective Organization

The results of the two types of recall experiments presented

above seem to indicate that adult Ss, at least, are sensitive to the

ERIC 34




44

grouped in terms of varying degrees of interitem associations and/or
grammatical relationships. Associative clustering in free recall verbal
learning is influenced by (a) normative strength of associative pairs
(Jenkins et al., 1958; Rosenberg, 1966); (b) interitem associative
strength (Deese, 1959); (c) list repetitions (Marshall, 1967; Rosenberg,
1966); (d) the index of Mutual Relatedness (Cofer, 1965); (e) categori-
zation of word pairs (Marshall, 1967); and (f) "set" instructions (Mar-
shall, 1967). The results from associative clustering experiments sug-
gest that the habits which govern a S's responses in free word-associa-
tion tests are related to the S's organization during verbal learning
recall (cf., Jenkins et al., 1958). As was the case with category
clustering, both associative and category relations present in the
stimulus lists probably account for most of the clustering found in
associative clustering experiments. However, there is some suggestion
that in these experiments the S uses his own "subjective organization"
or "idiosyncratic pairings" in addition to experimenter-provided asso-
ciational and categorical relations between list items in organizing
verbal stimuli for recall (Cofer, 1965; Marshall, 1967; Tulving, 1962).

Summary of Subjective Organization Literature. Subjective organi-

zation (S0) experiments focus on the sequential organization or cluster-
ing processes employed by Ss in a multitrial situation on verbal recall
lists which are not restricted to semantic categories or associations.

It is assumed that the lists are comprised of "unrelated' words since

the items are experimentally unselected as to their meaning (Tulving, 1962;
Bousfield et al., 1964). Subjective organization as measured by Tulving

and Bousfield is found to increase with repetition and to be positively
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conceptual or associative relationships among the items of the stim-

ulus input lists, and reorganize or recode the random input in terms

of these relationships to facilitate item recall and clustering.

There is a positive correlation between the amount of organization im-

posed by the S on the structured input and the number of items correct-

ly recalled. However, Tulving (1962, 1964) provided evidence whijch

indicated that there is also a positive correlation between the amount

of "subjective organization" (SO) imposed by the S on unstructured

stimulus input and the number of items correctly recalled.

The third type of free recall experiment which has been employed

in the study of verbal learning thus involves the presentation of lists
of stimulus materials in which there has been no attempt at preorganiza-
tion. As discussed previously, Tulving (1962, 1964) found that organi-

zational processes also occur in the recall of "unrelated" words (i.e.,
p

words which are experimentally unselected as to their meaning). He
defines SO as "a subject's tendency to recall in an invariant order
verbal items presented in varying orders from trial to trial [1962,

p. 185]." The SO measure provides an excellent overall quantitative
gauge for investigating the organizational process in verbal learning
and recall since it measures organization which is not restricted to
semantic categories or associations. According to Tulving (1968), the
main disadvantage of associative and category clustering measures 'is
related to the fact that they tap organization of the kind that the
experimenter is looking for, and hence tend to underestimate the extent

to which organization has occurred in a given situation [Tulving, 1968,

p. 17].n
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correlated with recall performance (Bousfield et al., 1964; TulVing,

1962, 1964). In addition, there appears to be a good deal of common-
ality in the way Ss organize unrelated words (Tulving, 1962). It is
suggested that SO is primarily responsible for intertrial as opposed
to intratrial retention in free recall, and that increasing recall
over trials is a consequence of the development of appropriate higher-
order memory or "S-units" (Tulving, 1964). Order of presentation of
stimulus materials has been shcwn to be an important determinant of
learning unrelated words.

There is evidence that the presence of inappropriate higher-order
memory units hinders free recall performance (Bower, et al., 1969;
Wood, 1969). On the other hand, free recall performance appears to be
facilitated if the experimenter reorganizes the S's memory units into
larger and more appropriate groups or chunks of information over trials,
or arranges for mediational linkages between S-units via common words
(Bower, et al., 1969; Kintsch, 1968). There is some indication that
free recall and recognition of lists of "unrelated" words is a linear
function of the number of higher-order units or categories used by the
S in organizing the lists (Mandler, 1967a, 1967b, 1968; Mandler et al.,
1969a). It is even suggested that individual differences in SO may
indicate differences of a general "learning ability' (Earhard, 1967,
1969).

Relatively little is known about the processes underlying SO. One
contention is that rehearsal of items leads to the formation of stable
S-units which facilitate organization (Allen, 1968). It is suggested

that this rehearsal phenomenon is similar to the chunking or recoding

49




32

Studies of SO require a multitrial experiment in which randomized
orders of list items are presented on successive trials. The para-
digm was illustrated in Tulving's (1962) experiment. In this study,
Ss were individually given 16 trials of a list of 16 “"unrelated" di-
syllabic nouns. The order within each trial was randomized so that
] there was no second-order or higher-order redundancy in the lists.
The Ss were instructed to write down in any order at the end of each
trial as many words from the list as they could remember. It was
found that Ss did impose a sequential structure or SO on their recall,
that this SO increased with repetition, and that there was a positive
corrclation between SO and recall performance. In addition, there
was a good deal of commonality in the way Ss organized their output.

Later studies by Tulving suggested that SO was primarily responsible

for intertrial retention (i.e., the number of items recalled on trial N

which were also recalled on trial N + 1) as opposed to intratrial re-
tention (i.e., thc number of items recalled on a particular trial

which were not recalled on the previous trial) (Tulving, 1964), and
that increasing recall over trials was a consequence of the development
of appropriate higher-order memory units (Tulving, 1966). An S-unit

is rigidly defined by Tulving as '"a subset of verbal items consisting
of two or more list items each of which is recalled more frequently in
an output position immediately adjacent to other items constituting

the S-unit than it is recalled in output positions immediately adjacent
to items from other S-units [Tulving, 1968, p. 20].'" Order of presenta-
tion was also found to be an important detérminant of learning unrelated

words (Tulving, 1965).

Q :}(5




46

processes presumed to be operative in category and associative chunk-
ing. As was the case with associative and category clustering, both
associative and coding effects are found in Ss' SOs (cf., Allen, 1968b).
Tulving (1968) has reviewed the evidence relative to associative fac-
tors and coding processes in free recall and has concluded that attempts

to distinguish between associative and mediational or coding mechanisms

underlying clustering (including associative or category clustering

and subjective organization) are '"futile in the present state of the

art [p. 26])." Similarly, in his extensive and most recent review of
clustering and organization in free recall, Shuell (1969) concludes

that subjective organization does not offer a separate theoretical inter-
pretation of clustering, and he suggests that the same behavioral proces-
ses arc probably being studied in all three clustering paradigms.

Summary of Primary and Secondary Organization Literature. The type

of organization measured by clustering and SO may be referred to as
""'secondary organization" since it is a process which relies on the S's
prior familiarity with verbal items before input (Tulving, 1968). This
process may be contrasted with "primary organization' which refers to
the organizational process which is independent of the S's prior famil-
iarity with input items (Tulving, 1968). It is suggested that primary
organization is probably the main determinant of the recency effect in
free recall and may even play a role in the primacy effect (Tulving,
1968). In spudies of STM including free recall, several investigators

have demonstrated a strong serial ordering or position effect which is

dependent on both primary and secondary organization (cf., Ellis, 1969;




There is evidence that the presence of inappropriate memory units
results in impaired free recall performance (Bower, et al., 1969;

Wood, 1969). 1In addition, it has been shown that Ss' recall is facili-
tated if the experimenter explicitly combines the Ss' functional recall
units (i.e., S-units) into larger and more appropriate groups over
trials, or arranges for structural linkages between S-units via common
words (Bower, 1969; Kintsch, 1968).

Another measure similar to Tulving's SC measure was developed by
Bousfield, Puff, and Cowan (1964). 1In this free recall study, Ss were
pPresented a list of ten words having zero interitem associative strength
as determined by word-association norms. Bousfield et al. found that
their measure of subjective organization (labeled intertrial repetitions)
also increased over trials and was correlated highly with recall. A
unit of intertrial repetitions was said to occur whenever any two items
which appeared consecutively in recall on trial T also occurred in
sequence on trial T + 1.

It may be concluded from the above studies of subjective organiza-
tion that the learner brings a strong sequential ordering or clustering
tendency to the learning situation. In fact, Earhard (1967, 1969)
hypothesized that individual differences in subjective sequential order-
ing may indicate differences of a more general "learning ability" rather
than simply the tendency to rep2at pairs of words in the same order
over trials. She states that the advantage the good subjective organizer
enjoys in free recall performance is due to his ability to form associa-
tions between verbal stimulus items more rapidly and more permanently

than the poor organizer.
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Ellis & Hope, 1968; Glanzer § Cunitz, 1966; Glanch t Meinzer, 1967;
Murdock, 1962; Peterson, 1966: Raymond, 1969; Waugh § Norman, 1965).
Primary organization in the form of a strong serial order or
"seriation' effect has also been shown to be an important determinant
of organizational behavior of Ss in free recall (Mandler § Dean, 1969;
Mandler § Griffith, 1969). It was suggested that serial ordering
(i.e., primary organization) as well as organization based on cluster-
ing on some categorical or subjective unit basis (i.e., secondary or-
ganization) are both important determinants of organizational behavior

in free recall verbal learning.
Clustering Studies of Normal and Educable Mentally Retarded Children

Although clustering of adult Ss in free recall verbal learning has
been extensively studied, there has been very little research dealing
with clustering behaviors of retarded and normal children. The few
studies which have been completed will be reviewed in this section accord-
ing to the three clusvtering paradigms discussed earlier in this chapter,

In an extensive review of verbal learning in children, Goulet (1968b)
indicated that little research which incorporated age into the basic
design had been completed in free recall learning. The few studies which
had been undertaken suggested that the same variables affected free recall
in adults and children. A similar conclusion was reached by Keppel

(1964) in an earlier review of verbal learning in children.

Clustering of Normal Children

Bousfield, Esterton,and Whitmarsh (1958) compared the degree of




Mandler (1967a, 1967b, 1968) has provided evidence from several

experiments which indicates that recall of lists of '"unrelated" wo:ds
is a linear function of the number of higher-order units or categories
used by the S in organizing the lists. In a typical experiment, Mandler
had Ss sort lists of 100 familiar but 'unrelated" words into anywhere
from two to seven categories. Ss were free to choose the number of
categories into which they wished to organize the lists of "unrelated"
words. The process was repeated until the Ss achieved stable categori-
zations (i.e., at least 95% sorting consistency on two consecutive
trials). Immediately following this categorization, Ss were required
to recall as many of the words on the original lists as possible.

The experiments showed highly linear relations between the number of
stable categories used during the sorting procedure and the number of
items recalled.

Mandler hypothesized that during reorganization Ss store verbal
items according to the category (i.e., S-unit) they have imposed on
the material. In retrieval, they then use the category to gain access
to these items and to retrieve about five items per category. Mandler
et al. (1969) found that the number of stable organizations or categories
imposed by the Ss also influenced recognition, just as it did free re-
call, both in immediate tests and in delayed tests two weeks later.

Although techniques for measuring SO have been devised, relative-
ly little is known about the processes responsible for it in recail.
Allen (1968a) attempted to determine some of these processes. lis
findings provide support for the contention that rehearsal of sequences

of two or more items influences the amount of organization shown in free

recall. It was found that the type of rehearsal the S was allowed to
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category clustering in free recall verbal learning among third grade,

fourth grade, and college students. Ss were presented with 25 stimulus
pictures which could be grouped on the basis of five colors or five
categories such as fruits, vegetables, birds, flowers, and nature.

The authors found that both the extent of recall of the stimulus items
and the degree of total category clustering for the color and conceptual
categories combined increased as a function of age.

Rossi and Rossi (1965) investigated category clustering in chil-
dren between two and five years of age and found that even two-year-old
Ss clustered at a level significantly above chance. In addition, chil-
leren between two and five years of age organized the stimulus materials
so that they recalled more by clustering than by serial ordering. The
study was important since it implied that even very young children can
use category clustering as an aid to recall. However, the results may
have been confounded by the fact that Ss were forced to label or verbal-
ize each of the stimulus items before recall. There is evidence which
demonstrates that such rehearsal facilitates short-term memory perform-
ance in children for certain age levels (cf. Hagen § Kingsley, 1968;
Hagen § Meacham, 1967). In addition, the authors did not control for
associative strength, which may have biased the results toward either
clustering or serial ordering.

A further study by Rossi and Wittrock (1967) compared category
clustering and serial ordering in rccall of four-year-old children.

It was found that rccall by category clustering was significantly higher

than serial order reccall. In this experiment, the authors controlled
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employ significantly affected both the amount and the pattern of
organization. No evidence was found for a hypothesis of response
cueing which would predict that those responses already made on the
current test-trial cued recall of those items yet to be remembered.
According to Allen, rehearsal of sequences of items leads to formation
of stable higher-order units (i.e., S-units) which facilitate organiza-
tion. It would appear that Allen uses rehearsal as a synonym for
""chunking' or "recoding' processes presumed to be operative in category
and associative clustering.

In another study, Allen (1968) investigated the effects of asso-
ciative and coding processes on organization in multitrial free recall
in which the effects of formal similarity (defined by letter overlap
among response terms) and list length were studied. The results showed
that high formal simi larity of list items and shorter list lengths led
to less SO as assessed by the intertrial repetitions measure developed
by Bousfield et al. (1964). As was the case with associative and cate-
gory clustering, both associative and coding effects were demonstrated.
Allen concluded that the results suggest the possibility that either
acquisition or recall or both in free recall learning entail two levels
of processing. At one level, the S detects and stores information. con-
cerning the "codability' of the 1list items, while ac the second level
he attempts to form associative connections among the various items of

each coded category.

On the other hand, Tulving (1968) has reviewed the major theoretical

issues and research in free recall and has suggested that the attempts

to distinguish between associative and mediational or coding mechani.sms
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for associative strength between items, but a confounding due to re-
hearsal of list items before recall was still possible.

Associative clustering in normal children has been demonstrated
by Wicklund, Palermo,and Jenkins (1965). Two experiments were carried
Out to assess the relation between associative strength and associative
‘clustering in the recall of fourth grade children. Associative cluster-
ing was readily demonstrated for fourth grade Ss. The amount of associa-
tive clustering was a direct function of th: verbal associative strengths
of the word pairs based upon fourth grade word-association norms (i.e.,
Palermo-Jenkins word-association n;)nns, 1964). The data also indicated
that the greatest proportion of clustered pairs occurring were pairs
whose associative bonds were bidirectional rather than unidirectional
(i.e., distinctly Forward or Reverse pairs). The authors concluded that
free-associative strength exerts a significant influence on the order
in which children will recall associated words presented in a random
order. The major differences between the child and adult clustering
data (cf. Jenkins et al., 1958) were the lower total recall and lower
frequencies of associative clustering found for children. Wicklund et
al. (1965) suggested that associative connections between words are
probably less highly developed for children than adults, and therefore
exert less influence over children's performance on various learning
tasks.

Laurence (1966) investigated age differences in performance and
subjective organization (SO) in the free recall learning of pictorial
material. The performance of five-, six-, eight-, and ten-year-old

children was compared to that of college students and elderly Ss on a
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free recall task involving 16 unrelated pictures of common objects.
Laurence found that mean recall performance increased with age, with
the college Ss achieving the highest mean performance on all trials.
quever, mean SO (as determined by Tulving's 1962 measure of subjective
organizatién) did not vary significantly among the four child-groups,
although the mean SO for children was markedly inferior to that of
adult Ss. Subjective organization increased only minimally across
trials for the child-groups, while adult Ss demonstrated a rapid in-
crease in SO across trials. Laurence reported that the relationship
between SO and recall perfofmance was different for child- and adult-
groups. Significant positive correlations between SO and recall were
substantiated for the two adult-groups and the two oldest child-groups,
while coefficients derived from the two youngest child-groups failed to
obtain significance. Laurence cautioned that verbal learning patterns

demonstrated by adults may not always be generalized to children.

Comparative Clustering Studies with Retarded Children

There have been a few clustering studies involving EMR children.
However, due to methodological problems encountered in these studies,
it has been difficult to interpret the findings. Differences among the
various studies relative to sample selection, stimulus materials, and
matching procedures demand that caution be used in generalizing from
the results.

With respect to category clustering studies of retarded Ss, Spitz
(1966) noted differences in the scoring procedures for calculating cate-

gory clustering. He distinguished between a 'corrected clustering"
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measure which only used the actual stimulus words in scoring clustering,
and "noncorrected clustering" which included extralist words such as
intrusions and repetitions (or persevevations) in the scoring. In
addition, Spitz pointed out that the carlier measures of clustering did
not take into account the number of words recalled. Recent studies
employ the measure of clustering above chance developed by Bousfield
and Puff (1964) which gives the amount of expected, or chance, cluster-
ing for the actual number of words recalled. In a comparison of the
various category clustering measures which have been developed to
measure organization in free recall, Shuell (1969) found the clustering
above chance measure, or some form of it, to be the best measure current-
ly available.

Category clustering in retarded Ss was reported by Weatherwax and
Benoit (1957) who studied Clustering in organic and familial retardates
of equal MA. Ss were given six presentations of a list of 12 stimulus
pictures from four categories. No statistically significant difference
tetween the two groups was found in the amount of category clustering.
This study was replicated by Osborn (1960) who also included a matched-
MA normal sample. He found no significant differences in recall or
category clustering among the three groups. No differences among the
groups in the amount of categorical or irrelevant intrusions were found.
The retarded samples did demonstrate qualitative differences from normal
Ss in their overall pattern of clustering. According to Spitz (1966),
the above studies employed a '"noncorrectzd" measure of clustering.

Rossi (1963) showed six groups of normal and institutionalized re-

tarded Ss matched on MA (X= 4.5 to 10.0 years) five presentations of a
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randomized list of 20 stimulus words from four conceptual categories

(animals, foods, articles of clothing, and parts of the body). His
results revealed no significant differences between normal and retarded
Ss on recall and on an '"uncorrected" measure of category clustering.
However, the retarded Ss elicited significantly more categorical intru-
sions (i.e., extralist words which were from the same categories as those
used in the original 1ist). When these intrusions were eliminated from
the analysis by a "corrected" measure of category clustering, it was
found that normal Ss clustered more than retarded Ss and that cluster-
ing improved over the five practice trials for both groups. The great-
est difference in category clustering bétween the two groups occurred
at the lowest level of MA (mean MA of 4-6 years). Clustering was
positively related to MA within each group. A possible confounding due
to rehearsal may have affected the results, since the Ss were required
to label or repeat each word of the list as it was presented. As.
indicated previously, such "simple rehearsal" may affect ''secondary organ-
ization" or "effective rehearsal" and prevent items from transferring
to long-term storage as well as promoting recall of recent items (cf.
Ellis, 1969; Glanzer and Meinzer, 1967). Hagen and Kingsley (1968)
found that recall of early presented items (primacy) on a serial STM
task was hindered by overt labeling, while recall of the most recent
serial positions (recency) was facilitated for Ss from nursery school
age to fifth grade.

Evans (1964) used Rossi's procedure with high IQ (X = 65) and low
IQ (¥ = 47) institutionalized retarded adults. He found that the two

groups did not differ significantly in the amount of "corrected" or
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"'noncorrected" category clustering. Recall performance increased with
practice for both groups and did not differ significantly between them.
Half of the Ss were given a material incentive. Materiul incentive
and low IQ groups tended to produce more inappropriate responses (i.e.,
redundancies and intrusions).

Stedman (1963) compared the clustering cxhibited by normal and
retarded Ss (matched according to CA) on a free recall 1list containing
30 word pairs made up of five representatives for each of six "semantic'
categories. Subjects were required to rehearse the stimuli by reading
each word pair aloud as it was presented to them. The normal Ss tended
to exceed the retarded Ss both on recall performance and clustering (a
""corrected' measure).

In a summary of the early research on clustering behavior with re-
tarded Ss, Spitz (1966) reported that when "noncorrectél" measurcs of
category clustering are used:

There are no differences between so-called organic and non-

organic retardates. Retardates cluster and recall less than

do equal CA normals, with recall positively related to MA

within each group. Within the retarded population no signi-

ficant relationship between clustering and either MA or IQ

emerges unless extremely low MA Ss (4.5 years) are included,

Because retardates bring a greater number of category intru-

sions into their recall, their uncorrected clustering score

reaches the level of equal MA normals. (Spitz, 1966, p. 39).

Spitz reported that retarded Ss recall as well as equal MA normal Ss

but tend to cluster less on a "corrected" measure of clustering. He con-
cluded that the equal recall of retarded Ss despite inferior clustering
suggests 'an extremely active storage and retrieval system, not a break-

down in these systems [p. 39]."

Gerjuoy and Spitz (1966) followed a procedure similar to Rossi's
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(1963) to investigate the growth of clustering and free recall as a
function of age, intelligence, and practice. The authors used a devia-
tion measure of category clustering developed by Bousfield and Puff (1964)
to compare clustering of middle- and high-grade institutionalized retard-
ed and normal Ss matched on both MA (x = 9.8 years) and CA (X = 14.7
years). The results indicated that only equal CA and college Ss clustered
above chance, and then only on the latter trials of a S-trial 20-item
free recall task. Clustering increased over trials for both types of
Ss. Retarded Ss did not differ from equal MA normal Ss on recall, but
both of these groups recalled significantly less than college and equal
CA normal Ss. Gerjuoy and Spitz found a high positive relationship be-
twecn clustering and recall once clustering was above chance. They
also found that it was possible to increase recall and clustering in the
retarded Ss by: (a) presenting the stimulus words in categories (block
method), (b) requesting Ss to remember the words in categories, and (c)
using a combination of the previous two methods. The last method pro-
duced the highest recall by retarded Ss. The authors concluded that
"retardates seem to be deficient in spontaneous organization but‘they are
able to utilize external organization [p. 926]."

Further support for this conclusion was furnished as a result of
a recent study by Gerjuoy and Alvarez (1969) who demonstrated that the
frec recall and category clusteriny of both equal MA normal Ss and in-
stitutionalized educable retarde& adolescents were significantly increased
when the words were presented in a clustered (i.e., blocked) rather than
"randomized order. They concluded that it was thus possible to induce a

"clustering set" for both retarded and young normal children who do not
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provide their own organization of stimulus materials. However, it was
found that the clustering set induced by presenting the clustered list
to Ss in one experimental session did not transfer to a second list of
randomly presented familiar words approximately one weck later. Gerjuoy
and Alvarez speculated that the transfer of the clustering set could be
facilitated by giving Ss several sessions with clusterchmaterials.
Another study by Gerjuoy, Winters Jr., Pullen and Spitz (1969)
examined the effect of visual Presentation on category clustering and
free recall when the stimuli were presented randomly or clustered, and
either singly or in pairs to adolescent educable retardates and normal
Ss matched on MA. Ss were given five trials of a tachistoscopically
Presented free recall task composed of categury items (five in each
group) which included two-digit numbers, letters, colors, and geometric
forms. No differences were found in recall when the items were presented
one at a time, although normal Ss clustered more than retarded Ss.
There was more clustering for both groups when the items were presented
already clustered. When the items were presented in pairs, normal Ss
clustered and recalled significantly more than did equal MA retarded Ss,
and the presented—clﬁstered condition facilitated recall and clustering
for both groups. As was the case with most category Clustering experi-
ments, recall and clustering increased over trials although the cluster-
ing of the normal Ss increased more rapidly over trials than did that of
the retarded Ss. In general, the clustering results were in agreement
with the results of Gerjuoy and Spitz (1966). A comparison of the two
experiments revealed that for randomized presented lists, visually pre-

sented stimuli were better recalled by retarded Ss than orally presented
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items. On the other hand, when the lists were presented already-clus-
tered, the oral condition elicited superior recall.

The investigation into the effect of modality on the relationship
between free recall and category clustering was pressed by Gerjuoy and
Winters (1970). In this study, institutionalized EMR adolescents were
given a free recall task with pictured stimuli presented bimodally
(visual plus oral presentation; in one session, and unimodally (oral
presentation) in a second session one week later. In addition, stimuli
were presented either single random (one at a time), single clustered,
group random (five at a time), or group clustered. It was found that
recall did not differ among the four list conditions; however, clustering
performance improved when fhe lists were presented clustered. These
results were inconsistent with previous findings by Gerjuoy and Spitz
(1966) and Gerjuoy and Alvarez (1969) who reported a high positive re-
lationship between clustering and recall in retarded Ss once clustering
was above chance. On the other hand, the findings are in agreement
with Gerjuoy et al. (1969). Gerjucy and Winters postulated that one
possible reason for the inconsistent relationships between category
clustering and free recall is the type of stimuli used in these several
experiments. Clustering and recall appear to be related if stimuli are
presented orally. However, when stimuli are presented visually, recall
and clustering seem to bc unrelated. Thus the mode of presentation of
stimuli appears to be a significant variable determining the reiation—

ship between clustering and free recall in EMR Ss. In the Gerjuoy and

Winters study, free recall of bimodally presented material was significant-

19 better than free recall following unimodal presentation. The authors
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suggested that "bimodal presentation affects the overall recall whereas
the separate modalities affect the association between clustering and
recall [Gerjuoy and Winters, 1970, p. 516]."

In an extensive investigation of category clustering, Madsen and
Connor (1968) found no difference in the amount of category clustering
(""corrected") between institutionalized adult EMR Ss and college Ss when
the Ss were pretrained to insure that the category concepts to be used
in free recall of categorized lists were present in the conceptual
repertoire of the individual, Madsen and Connor gave their Ss pretrain-
ing in the coding of 18 categories of four words each using a modified
Paired-associate method. Ss were then tested for iree recall on 42 lists
of 12 words each which differed both in the total number of categories
represented in each list and in the temporal placements (i.e., contiguous
Or alternate) of items within the list. The results revealed that free
rccall by both groups improved with increased degrees of list categoriza-
tion. College Ss recalled significantly more items than EMR adult S5
under each condition and clustered significantly more when an "uncorrect-
ed" measure of categorization not based on the number of words recalled
was used. Both groups obtained higher recall and clustering scores
with contiguous list constructions (i.e., "blocked" or 'clustered" pre-
sentation) as opposed to alternate list constructions (words within a
Category were mixed with words from other categories). This finding is
in agreement with that found in freviously cited studies by Gerjuoy and
her associates,. Although presented-clustered lists are generally re-
called and clustered better than random lists by EMR Ss, there is evi-

dence that category clustering and recall are not facilitated by presentsd
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clustered lists when rhyme-related words are used as stimuli instead of
conceptually relat.d words (Reiss, 1968).

No published research was found which studied associative cluster-
ing in CMR Ss using associatively related materials based on word-asso-
ciation norms. Further, only one study was found which studied subjective
organization and free recall in EMR Ss using "unrelated' words as verbal
stimuli. J.R. Gallagher (1969) employed Tulving's (1962) SO measure to
compare subjective organization of EMR and CA-matched normal adolescents
(CA 13-14 years). Ss were presented with a list of 12 supposedly mono-
syllabic nouns. The results revealed that normal Ss recalled signifi-
cantly more words than EMR Ss but there was no difference between the
groups in their subjective organization scores. Gallagher concluded
that the results provided further evidence for a STM deficit in mentally
retarded individuals. However, the findings are subject to a possible
confounding due to a failure to control the grammatical form-class of
the list stimuli. An analysis of the stimﬁli indicates that half (close,
full, good, little, try, weak) are more commonly classified as adjectives
or verbs instead of monosyllabic nouns. It could be argued that the re-
tarded Ss who appear to demonstrate a strong sequential approach in proces-
sing language (Semmel, 1967) may have utilized associative cues present
in the list in the form of syntagmatic associates (e.g., full-mouth, good-
try). In addition, Gallagher employed Tulving's (1962) measure to compare
subjective organization of the two groups. This measure provides only a
partial analysis of the amount of subjective organization imposed.on the

stimulus input by the learner since it accounts for forward pairwise
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clusters, but does not take into account two-word sequences in the
reverse order (backward clusters). Tulving has recently extended his

50 measure to include pairwise clusters in both directions; that is,
word A followed by word B or word B followed by word A. Gallagher's
findings are therefore biased toward what might be labeled 'tight se-
quential organization." Goulet (1968) and Spitz (1968) both have point-
ed to the need for further research on subiective organization in MR

Ss using the measure of Clustering devised by Tulving.

Primary and Secondary Organization in Retarded and Normal Subjects

Primary and secondary organization in the form of serial ordering
effec;s have been investigated recently by Ellis (1969). Ellis found
that, as was the case with normal Ss, simple rehéarsal or labeling
facilitated recency and depressed primacy effects in a probe-type memory
task where institutionalized EMR and adult Ss were required to remember
the location of oné of seven digits presented in a row by miniature pro-
jectors. Ellis indicated that recency performance is comparable in re-
tarded and normal Ss, though the groups differ markedly in primacy. He
cited previous evidence which suggests that the lower primacy performance
by the retarded Ss is probably due to a less effective rehearsal strategy.
'If this hypothesis is supported, it would indicate that retarded Ss
differ from normal Ss not in primary or short-term memory as Ellis'
(1963) theory would predict, but rather in secondary or long-term memory
which is determined by "secondary organization."

Belmont and Butterfield (1969) studied the relationship of STM to

development and intelligence. They cited recent studies by Ellis (1970)
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which compared the recall of retarded and normal adults and adolescents

using a probe-type memory task. Subjects were automatically presented
lists of nine numerical digits shown successively on separate screens,
and were required to indicate on which of the previous nine screens a
tenth probe digit had originally appeared. The results indicated that
normal and retarded Ss did not differ in recency performance, while re-
tarded Ss were inferior in their primacy performance. In fact, the EMR
Ss showed only recency effects. According to Belmont and Butterfield,
Ellis again emphasized the distinction between primary and secondary
memory in interpreting his results. Ellis concluded that the nommal Ss
showed evidence of using both primary and secondary memory while the
retarded Ss employed only primary memory. These results, according to
Belmont and Butterfield, suggest that the STM deficit of retarded Ss
results "at least in part from an acquisition deficit, probably from a
failure to rehearse material actively after it enters primary memory
[p. 61]."

Belmont and Butterfield (1969) reported results from further probe-
type STM studies of their own which suggest that the superiority of
normal Ss in STM studies is probably due to a difference in acquisition
processes rather than to defective retention or retrieval. The authors
cencluded that '"the principal reason retardates differ from average adults
in STM functioning is that the retardates employ less active acquisition
strategies [p. 78]." In the present investigator's opinion, this state-
ment could be reformulated to say that, compared with normal individuals,

retarded Ss rely more on primary organizational factors and less on effi-
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cient secondary organizational factors in their STM functioning.
It seems that the effect of primary and secondary organizational

factors on serial ordering in free recall has not been investigated with

retarded children. However, evidence has been found which suggests

that, similar to adult Ss, normal children seem to utilize two distinct

] storage mechanisms in serial order STM tasks, thus apparently reflecting

the operation of primary and secondary organizational factors (Hagen §

Kingsley, 1968; Kingsley § Hagen, 1969) .

Using an eight-item serial STM task, Hagen and Kingsley (1968)

found that overt labeling (i.e., simple rehearsal) of animal pictorial

stimuli facilitated recency performance for children who ranged in age

from nursery school to fifth grade. Recall of primacy items was hindered

by overt labeling for fifth grade Ss. Primacy performance improved with

age regardless of overt labeling over the CA levels studied, while re-

cency performance tended to change little with age. Hagen and Kingsley

found an optimal age range between first to third grade within which

labeling facilitated STM. They suggested that primacy performance was

probably hindered by labeling in older Ss, since it may interfere with

covert labeling and spontaneous rehearsal that occurs with these Ss when

no labeling is required. On the other hand, labeling facilitated recency

for all Ss since it strengthened the memory trace before recall. Thus,
recall on primacy items should improve with increasing CA because of a
greater tendency to spontaneously rehearse (i.e., effective rehearsal)
with older Ss.

Flavell, Beach,and Chinsky (1966) found a significant increase in

the incidence of spontaneous verbal rehearsal with age for Ss between
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kinderg&rten and fifth grade. Flavell et al. argued that the results
provided support for a verbal production deficiency hypothesis in young
children (preschool and early school years). According to this hypothe-
sis, young children do not spontaneously produce '"would-be verbal media-
tors" in cognitive tasks which may require verbal mediation due to a
lack of ability or "disposition' to produce or emit the relevant words
on "appropriate occasions." It is assumed,‘ however, that the child
""knows the relevant words and that he can and does produce them in some
situations [p. 284].'" This hypothesis is opposed to a "mediational de-
ficiency hypothesis [cf., Reese, 1962]," which holds that young children
are deficient in '"mediational power" since they are able to produce the
relevant verbalizations in cognitive tasks but for some reason their
verbalizations do not mediate effectively even though they are available.

Support for the 'production deficiency' hypothesis was provided by
Keeney, Cannizzo,and Flavell (1967) who demonstrated that the serial re-
call of first grade children was significantly facilitated when §_s were
induced to rehearse the items to be recalled. In addition, it was shown
that Ss who spontaneously rehearsed the items recalled significantly more
items than Ss who did not spontaneously rehearse the stimuli.

More recently, Corsini, Pick,and Flavell (1968) demonstrated that
the concepts of production and mediational deficiency which were initial-
ly proposed to describe young children's verbal mediation behavior are
also applicable to their nonverbal mediation behavior. In this study,
kindergarten and first grade Ss were required to reproduce patterns of

six colored forms after they had been removed from sight. Paper replicas

of the colored forms were provided in order to aid the Ss to reproduce
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the initial pattern by means of a nonverbal '‘ikonic" mediator. Ex-
perimental suggestions were also given for inducing nonverbal media-
tion. It was found that when mediators were produced and therefore
available for use, they were generally utilized by the Ss in their re-
Productions. The results were interpreted as providing support for a
Production deficiency rather than a mediational deficiency in this type
task.

More pertinent to the present investigation, Moely, Olson, Halwes,
and Flavell (1969) studied production deficiency in young children's
clustered free recall. Prior to a free recall test, groups of children
from kindergarten and grades one, three, and five were given two-minute
study periods during which they were free to manipulate pictures of
categorized objects which they were later asked to recall]. It was shown
that the three younger child-groups tended not to cluster the stimulus
items Spontaneously into categories during the study periods except
when they were helped to do so either by hints or instructions from the
expevimenter. On the other hand, fifth grade Ss tended to cluster the
stimuli spontaneously by categories during the study periods. However,
when the younger Ss were given hints or directions to use category cluster-
ing as a study technique, the resulting increase in study period cate-
gory clustering led to a significént increase in free recall and recall
category clustering for these Ss. The data provided further support for
the generalization that category clustering in free recall verbal learn-

ing increases with age. Moely et al. compared the findings of this

study to those of previous investigations of production deficiency




(Corsini, Pick, & Flavell, 1968; Flavell, Beach, § Chinsky, 1966;

Keeney, Cannizzo, § Flavell, 1967). They concluded that, together,
the studies suggest ''that, at least where the mediational response is
some verbal or nonverbal form of symbolic mnemonic activity, and the
mediational response is recall, the young child is far more likely to
show a production deficiency than a mediational deficiency [Muely et
al., 1969, p. 32]."

A recent study by Kingsley and Hagen (1969) investigated the ef-
fect of induced versus spontaneous rehearsal in the STM of nursery
schooi children. Four groups of Ss were given a serial STM task simi-
lar to that of Hagen and Kingsley (1968) except that difficult-to-label
stimulus items were used. Three experimental groups were used and Ss
in these groups were provided with verbal labels for the stimuii. Of
these groups, one group was instructed to say the labels subvocally or
covertly during the task, one group overtly pronounced the labels and
also rehearsed them during the task, and one group was instructed only .
to say the labels overtly. A group of control Ss received no labels
for the stimuli. It was found that induced rehearsal of the labels
facilitated serial recall of primacy items, while overt labeling facili-
tated serial recall of the most recent serial item. However, covert
labeling did not facilitate serial recall. Kingsley and Hagen concluded
that the spontaneous use of a rehearsal strategy was not widespread among
kindergarten and nursery school Ss and that qualitatively different
processing strategies may determine primacy and recency effects found

in children's serial recall. They also concluded that the results provide
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support for the '"production deficiency hypothesis" of Flavell and his
associates, since ''production (overt verbalization, or rchearsal, or both)

but not possession of labels was facilitative for these young subjects

[Kingsley § Hagen, 1969, p. 45]."

An_Interpretive Summary

In summary, studies of category clustering of normal children in
free recall verbal learning have indicated that both the extent of re- |
call and the degree of category clustering increase as a function of
age (Bousfield et al., 1958); and that even preschool children show
evidence of category clustering at levels significantly above chance
(Rossi § Rossi, 1965; Rossi & Wittrock, 1967). Associative clustering
in children was found to be a direct function of the free word-associa-
tion strength of word pairs (Wicklund et al., 1965). Although there
has been relatively little research dealing with clustering of children,
there is some evidence that the same variables affect free recall in
children and adults (cf., Keppel, 1964; Goulet, 1968b). With respect to
associative clustering, the major differences between child and adult
clusteriﬁg data are lower total recall and lower frequencies of associa-
tive clustering found for children (Wicklund et al., 1955). 'However,
there is some indication that the relationship between subjective or-
ganization and recall performance is different for child- and adult-

groups (Laurence, 1966). The only data available reveals that subjective
organization increases only minimally with practice for child-groups,

while adults demonstrate a rapid increase in subjective organization with
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practice. In addition, significant positive correlations between
subjective organizaticn and recall are not as consistent in child-
groups (Laurence, 1966).

The effects of primary and secondary organizational factors on
serial learning also have been investigated with normal children.

There is evidence that, similar to adults, normal children utilize in
serial order STM tasks two distinct storage mechanisms which appear

to reflect the operation of primary and secondary organizational fac-
tors (Hagen § Kingsley, 1968; Kingsley § Hagen, 1969). It has been
suggested that children's recall on primacy items in serial learning
improves with increasing CA due to a greater tendency to rehearse items
spontaneously with older Ss (Hagen § Kingsley, 1968). It was also sug-
gested that qualitatively different processing strategies may determine
primacy and recency effects found in children's serial recall (Kings-
ley § Hagen, 1969).

There have been a few clustering studies conducted with EMR and
normal children. These studies have dealt only with category cluster-
ing. The reviewer was unable to find any published studies of associa-
tive clustering and subjective organization of EMR children in free re-
call learning. The studies of category clustering in retarded and normal
children display many methodological differences and weaknesses which
reduce the external validity of the various findings.

A summary of the early clustering studies reveals that (a) organic
and familial retardates of equal MA do not differ in their amount of
category clustering and recall of pictorial stimuli (Osborn, 1960;

Weatherwax § Benvit, 1957); (b) normals and institutionalized retardates
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do not differ on recall or on an "uncorrected" measure of category
clustering when presented with pictorial or verbal stimuli (Osborn,
1960; Rossi, 1963); (c) with category clustering "corrected" for cate-
gorical intrusions, MA-matched normal Ss cluster more than institution-
alized retarded Ss on a verbal free recall task, with clustering posi-
tively related to MA within each group (Rossi, 1963); (d) on a verbal
recall task, high and low IQ institutionalized retarded adults do not
differ significantly in either the amount of category clustecring or
free recall (Evans, 1964); and (e) equal CA normal Ss exceed retarded
adolescents and adults on both recall performance and category cluster-
ing (Stedman, 1963).

Recent studies have used a more efficient measure of category cluster-
ing developed by Bousfield and Puff (1964) which gives the amount of ex-
pected or chance clustering for the actual number of items recalled.

On the basis of this measure, it has been shown that middle- and high-
grade institutionalized retarded Ss do not differ from equal MA normal
Ss on recall, but both retarded groups recall and cluster significant-
ly less than college and equal CA normal Ss (Gerjuoy & Spitz, 1966).
With visually presented stimuli, it has been found that although adoles-
cent and equal MA normal Ss do not differ in recall, the normal Ss tend
to cluster more than the retarded Ss (Gerjuoy et al., 1969).

There is evidence which suggests that recall and clustering in
adolescent and adult retardates may be increased by (a) presenting the
stimulus items in clusters or categories (block method) (Gerjuoy §
Alvarez, 1969; Gerjuoy § Spitz, 1966; Gerjuoy et al., 1969; Gerjuoy §

Winters, 1970; Madsen § Connor, 1968); (b) requesting Ss to remember
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the words in categories (Gerjuoy § Spitz, 1966); (c) using a combina-
tion of the previous two methods (Gerjuoy & Spitz, 1966); and (d) pre-
training Ss to insure that the category concepts to be used in the free
recall of categorized lists are present in the "conceptual repertoire'
of the individual (Madsen & Connor, 1968). From these findings it has
been contended that a "clustering set' may be induced in retarded Ss

who appear to be deficient in spontaneous organization and fail to pro-
vide their own organization of stimulus materials, although they are
able to utilize external organization provided by others (Gerjucy §
Alvarez, 1969; Gerjuoy § Spitz, 1966). There is some indication, how-
ever, that category clustering and free recall in EMR Ss are not facili-
tated by block presentation when rhyme-related words are used as stimuli
instead of conceptually related words (Reiss, 1968).

For randomized presented lists, there is some evidence that visual-
ly presented stimuli are better recalled by retarded adolescents than
orally presented items. On the other hand, when the lists are presented
already-clustered, the oral condition elicits superior recall (Gerjuoy
et al., 1969). In addition,free recall of bimodally presented material
(visual plus oral presentation) is significantly better in institution-
alized EMR adolescents than free recall following unimodal presentation
(oral presentation) (Gerjuoy § Winters, 1970). It also appears that the
mode of presentatioﬁ may be a significant variable determining the rela-
tionship between category clustering and free recall in EMR Ss (Gerjuoy
& Winters, 1970). For orally presented stimuli, a high positive relation-

ship between clustering and recall in adolescent retardates is reported

once clustering is above chance (Gerjuoy & Alvarez, 1969; Gerjuoy & Spitz,
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1966). On the other hand, when the stimuli are presented visually,
recall and category clustering appear to be unrelated in EMR Ss (Ger-
juoy et al., 1969; Gerjuoy § Winters, 1970).

No published research was found which studied associative cluster-
ing in EMR Ss using associatively related materials based on word-asso-
ciation norms. The only study which has investigated subjective organi-
zation and free recall in EMR Ss employed Tulving's (1962) measure of
SO to compare subjective organization of EMR and CA-matched normal ado-
lescents (Gallagher, 1969). It was shown that normal Ss exceeded re-
tarded Ss in recall performance although the groups did not differ in
their SO scores. The need for further research on subjective organiza-
tion in EMR children appears substuntiated by the foregoing review
(Goulet, 1968; Spitz, 1968).

Primary and secondary organization in the form of serial ordering
effects have recently been investigated with institutionalized adults.
As is the case with normal adult Ss, simple rehearsal or labeling
facilitates recency and depresses primacy effects in a probe-type memory
task (Ellis, 1969). Recency performance is comparable in both retarded
and normal Ss, but adult and adolescent retardates display a lower pri-
macy performance than normal Ss (Ellis, 1969, 1970). From these find-
ings it has been concluded that normal Ss show evidence of using both
primary and secondary memory, while retarded Ss employ mainly primary
memory and display a deficiency in secondary memory (Ellis, 1970). It
was also suggested that the STM deficit of retardates results from an ac-
quisition deficit which is probably due to a failure to rechearse actively

stimulus input after it enters primary memory rather than due to defective

13




retention or retrieval (Belmont § Butterfield, 1969). 1t seems

plausible, therefore, to hypothesize a deficit in EMR children not in
primary or STM, but rather in secondary memory which is determined by
""'secondary organization.'"

In conclusion, this section has reviewed the major psychological
theories which attempt to explain the organizational processes involved
in learning and memory, and the literature pertaining to clustering
and subjcctive organization among children and adults. It seems
pléusiblc from the evidence reviewed that EMR children would demonstrate
significantly less recall and clustering (both associative and category
clustering) than normal children of similar age on verbal free recall
tasks in which the items were organized into a number of conceptual cate-
gories or similar grammatical classes. Similarly, EMR children would
display relatively inferior recall performance on verbal recall tasks
composed of low-associative or semantically "unrelated" items since it
would be relatively more difficult for them to organize unrelated items
into appropriate higher-order memory units. On the other hand, EMR
children would be expected to demonstrate a high degree of associative
clustering and reveal best recall performance on recall of verbal stimuli
composed of both high-associative and sequential relationships. The

following section presents the experimental and statistical designs and

the procedures employed to test these hypotheses.
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METHCD

Subjects

Thirty normal and 30 EMR boys were selected as Ss from two ele-
mentary public schools in Taylor, Michigan. Taylor is a city of approxi-
mately 60,000 people situated in the southeast portion of Michigan approx-
imately 33 miles east of the city of Ann Arbor, and 3 miles southwest of
the city of Detroit. Subjects were randomly drawn from speéial and
regular classes in session in these two elementary schools. Children
were included in the EMR group if they had IQs between 55 and 20 on
the Stanford-Binet Intelligence Test and were enrolled in Type A (i.e.,
EMR) special education classes. Children were included in the nonre-
tarded group if they had IQs between 90 and 120 on the California Test
cf Mental Maturity and were enrolled in regular classes. Additional
criteria for the selection of Ss for both groups were: (a) the absence
of major visual, auditory, or motor disabilities, or emotional disturb-
ance; and (b) a chronological age (CA) between seven and twelve years.

Both elementary schools were situated in a primarily urban, working
class neighborhood. Subjects were all of Caucasién race and were con-
sidered to be homogeneous with respect to socioeconomic level. Table 1
summarizes the characteristics of the two groups of Ss used in this in-

vestigation,

Stimulus Lists

Word-association stimuli. Twenty high-frequency nouns were selected

as stimuli for a word-association (W-A) task. The stimuli were selected

70




72

TABLE 1
CHARACTERISTICS OF THE TWO GROUPS

(n = 30 per group)

Variable EMR Group Normal Group
Mean 115.27 117.00
CA (Months) SD 15.36 15.37
Range 88 - 145 87 - 145
Meun 69.90 105.10
IQ SD 6.50 9.10
Range 58 - 78 90 - 118

from standard primer and pre-primer readers, and from the Mein and
O'Connor (1960) list of words most commonly used by retarded children.
Eleven of the nouns were of A or AA frequency of occurrence according
to the Thorndike-Lorge general word count (1944). The remaining nine
nouns ranged from 9 to 45 occurrences per million. Nouns were selected
as stimuli since they were thought to have the highest probability of
eliciting paradigmatic responses from EMR children (Semmel et al., 1968a).
Table 2 (p. 73) lists the stimuli for the W-A task.

Categorized List (CL). A 12-word free recall list was constructed

to measurc category clustering in both child samples. The list was

composcd of 12 nouns, with three words from cach of four mutually ex-
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TABLE 2

FREE WORD-ASSOCIATION STIMULI

horse money thief couch cheese
snow bug gun mouth leaf
sun radic piano moon food
clock fork street carrot ball

clusive conceptual categories (animals, fruits, articles of clothing,
and vehicles). The four categories were matched as closely as possible
on the basis of the Thorndike-Lorge general word count (1944). Six of
the stimuli were A or AA frequency of occurrence according to the Thorn-
dike-Lorge general word count. The remaining six words ranged from 6
to 30 occurrences per million. All the stimuli in each category were
among the first ten responses to category names present in the Battig
and Montague (1969) category norms. The items of the categorized list

are presented in Table 3.

TABLE 3

CATEGORIZED LIST

Categories
Fruits Animals Articles of Clothing Vehicles
apple lion coat © train
banana tiger sweater car
orange bear pants truck
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Paradigmatic and Syntagmatic word lists. Four additional 12-word

lists were constructed and are presented in Table 4 (p. 75). The items
were selected from the following W-A norms: (a) Semmel, Sitko, and Seﬁ-
mel (1969) oral word-association norms for EMR children; (b) Gerjuoy
and Gerjuoy (1965) preliminary word-association norms for institution-
alized adolescent retardates; (c) Palermo and Jenkins (1966) oral word-
association norms for children in grades one through four; and (d) Entwisle
(1966b) oral word-association norms of young children in first, third,
and fifth grades. An attempt was made to choose stimulus pairs which
were common to both retarded and normal children's W-A norms. Each list
contained at least three pairs of word-associations present ou the W-A
norms for retarded Ss and at least éhree pairs of word-associations
present on the W-A norms for normal children.

The six word pairs in each list were composed of a stimulus noun
element and a response noun, verb, or adjective. In the "H-P" list,

the response items were high-associative paradigmatic nouns as indicated

by the W-A norms. In the "H-S' 'list, the response items were high-asso-

ciative verbs or adjectives (syntagmatic) which appeared on the norms.

The criterion of high association was satisfied by choosing from the
norms noun responses which could not be used sequentially with the stim-
ulus nouns (i.e., could not appear in an immediately contiguous relation-
ship to the stimulus). The criterion of syntagmatic responses was satis-
fied by choosing from the norms, verbs and adjectives which could be used
sequentially with the stimulus nouns.

In the "L-P" list the response items were low-associative para-
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TABLE 4

FREE RECALL WORD LISTS

75

table
girl
hand
mother
bread

dogs

High-Associative Paradigmatic (H-P)

chair
boy
fingers
father
butter

cats

Low-Associative Paradigmatic (L-P)

sheep
flower
milk
balloon
door

city

hill
fruit
cake
fun
wall

river

bird
boy
water
bed
green

sugar

High -Associative Syntagmatic (H-S)

fly
play
drink
sleep
grass

sweet

Low Associative Syntagmatic (L-S)

fish
boat
man
soft
black

cold -

cook
go
walk
sand
hat

floor

digmatic nouns as indicated by the W-A norms.

In the "L-S" list the

response items were low-associative verbs or adjectives (syntagmatic)

which appeared on the noxms.

The criterion for inclusion as low-asso-

ciative responses was four percent or less associative strength etween

the six pairs of primary stimuli as indicated by the W-A norms. As a

result, the L-S and L-P lists contained 12 essentially semantically

"unrelated'" items.
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Intralist association was controlled on all four stimulus lists.
Only stimuli with low intralist associations on the norm lists werc
selected. The criterion for inclusion was four percent or less associa-
tion between all possible pairs of secondary stimuli. Forty-six of the
stimuli on the four stimulus lists were of A or AA frequency of occur-
rence according to the Thorndike-Lorge general word count (1944). The
other two words (i.e., balloon and toy). were respectively 17 and 49

occurrences per million.

Experimental Design

Each S was given 12 successive free recall learning trials on the
categorized word list. The position of words within the list was dif-
ferent on each of the 12 trials in order to minimize scrial order effects.
The list was constructed so that two words from the same category were
never presented successively. In addition, the order of presentation
of the items was such that each word appeared just once in each serial
position in the course of 12 trials.

) Each S was also given 12 successive frce recall lcarning trials

on each of the paradigmatic and syntagmatic word lists. On the H-P and
11-S lists, the position of words within cach list was different on cach
of the 12 trials in order to minimize scrial order effects. The lists
were constructed so that the two members of a pair were never adjacent.
In addition, thc order of presentation of the items was such that cach

word appeared only once in each serial position in the course of the 12

trials. On the L-P and L-S lists, the order of prescntation of the items
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was such that each word appeared in each serial position only once and
was preceded and followed by each other word in the list just once in
the coursec of the 12 trials.

The order of presentation of the five free recall lists was random-
ized among the two groups so that the effects of order were equally
counterbalanced across Ss. The order of presentation of the five lists
was also randomized among the five trained testers who administered the
lists. Specifically, the 60 Ss were randomly assigned to five groups.
Each group was assigned a different order of presentation of the five
lists. This order was determined by selecting a Latin square arrangement
for squares of order five (Edwards, 1968). The investigator then ran-
domized the rows and columns of the square and assigned the five lists
at random to the letters. The testers werc assigned at random to the
groups by list combinations. Four female adults in addition to the

investigator were trained to administer the tasks.

Procedure
All testing was done in a quiet school room. Ss were individually

tested and were administered the five recall lists through mugnetic tape

recordings. Stimuli were prescnted at two-second intervals. A 75-secund

free recall period followed each trial. Total testing time for any word
list did not exceed 25 minutes. Each word list was administered at
separate testing sessions. A two-day interval was chosen as the minimum

time lag between testing sessions for individual Ss. Each testing ses-

sion was recorded by a portable tape recorder. In addition, the testers




recorded the Ss' responses on response sheets.

Ss were introduced to the learning task with the following in-

structions:

We arc going to play a word game and I want you to do your
best. In this game you will hcar a man's voice on the tape
recorder. He is going to say a list of words 12 times.
There will be 12 different words on the list. Listen very
carefully. When the man has finished cach list, I want you
to tell me, in any order, as many of the words as you can
remember. Do you have any questions? [Any questions were
answered at this time.] O0.K., now listen and scc how many
words you can remember.

- When a S paused for 30 seconds during the recall phasc, the tester
asked, "Do you remember any more?'

The free word-association task was administered to the 60 Ss as
soon as testing on the five free recall lists was completed. Ss werce in-
dividually tested on the 20 high-frequency noun W-A stimuli. The in-
structions to each S were as follows:

Now we are going to play another word game. In this game,

I will read you a word from one of these cards. The idea

of the game is for you to say the first word you think of

when 1 say the word to you. You should say just one word

and not morc than one.

Subjects were presented two sample stimuli in order to test their
understanding of the task. The tester presented the first sample word
by saying, ''"Now let's see if you understand the rules of the game.
What's the first word vou think of when I say 'cow'?" Any single-word
responsc was reinforced by the tester with, "Very good!" This procedure

was followed in presenting the sccond samplc word (school). The test

stimuli immediately followed the S's response to the second sample word.

Words werc randomized by hand-shuffling prior to presentation to the S.
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Stimuli were printed in large manuscript letters on five- by cight-inch
unlined index cards. Lach A-A response was coded by the tester at the
time of testing into paradigmatic and syntagmatic categories according

to the procedure employed by Semmel et al. (1968a4). When the response
word could not be used sequentially with the stimulus word and was a

noun (e.g., "fork" and 'spoon"), the S was given credit for a paradig-
matic response. Words which were not used scqueﬁtially and were of
different parts of speech (e.g., "street" and '"slow'"),words which fol-
lowed each other sequentially and were nouns (e.g., "piano" and '"player"),
and words which were usecd sequentially and were of different parts of
spcéch (e.g., "mouth" and '"chew'") were all placed in the syntagmatic
category. When the response word was a noun which could be used seq.ential-
ly, the S was asked to makc up a sentence using the fesponsc and the
stimulus noun. The tester could then determine whether the response was
paradigmatic or syntagmatic. The coding of W-A responses was later veri-
ried by two judges. Inter-judge agreement was 100% on the coding
procedurc.

In sunmmary, two groups of 30 normal and 30 EMR boys were randomly
selected as subjects for the study. Each S was presented with five
scparate stimulus lists, each composed of 12 verbal items. One list con-
tained three words from each of four mutually exclusive conceptual cate-
gories. The remaining four lists were composed of six word pairs and
differed in the degree of associative strength and in the grammatical
form-class of their items. Cach S was given 12 successive learning trials

on the five lists., The position of words within each list was different
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on each of the 12 trials. Order of presentation of the five lists was
randomized among the two groups and the five testers who administered

the lists. Subjects were individually tested and were administered

the five lists at separate testing sessions through tape recordings.
A 20-item free word-association task was administered to all Ss-as soon
as testing on the five stimulus lists was completed. The results of
the statistical analyses performed on the data obtained by the above

procedures are described in the following section.
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RESULTS

This section presents the statistical analyses of the data col-

lected by the method described previously.

Free Word-Associations

Frce W-A responses on the 20-word free W-A task were coded into
cither paradigmatic or syntagmatic responses. Table 5 presents the mean
percentage of paradigmatic responses and standard deviations (SDs) on
the W-A task for normal and EMR Ss. A t test for independent samples
indicated a significant difference betwcen the percentage of paradigmat-

ic associations made by cach group (t = 4,856 / df = 58 / p < .001).

TABLE S
MEAN PERCENTAGE OF PARADIGMATIC RESPONSES ON
THE FREZ WORD-ASSOCIATION TASK

(n = 20 words)

Total Subject Group Normal Group EMR Group
Statistic (n = 60) (n = 30) (n = 30)
Mean % 52.33 67.33 37.33
Sbh 28.31 21.45 26.55
Range 0 - 100 30 - 100 0 - 100

Free Recall
The number of correct words recalled on each of the 12 trials was
computed for each of the five word lists. The total number of words re-

called correctly for each block of three trials was then computed and

ERIC | 89
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analyzed for cach list.

Categorized List. The free recall data for the categorized word

list was analyzed through a 2 x 4 fixed ANOVA design with repeatecd
measures over the last factor (see Winer, 1962, Chapter 7). Total re-
call per trial block served as the depcndent variable. The effects of
a group classification (A) and trial blocks (B) were asscssed. Tuable 6

presents the summary of this analysis.

TABLE 6
SUMMARY OF ANALYSIS OF VARIANCE OF RECALL ON THE

CATEGORIZED LIST FOR GROUPS AND TRIAL BLOCKS

Source df MS E
Between Ss 59
Groups (A) 1 2933.00 35.09**+
Subjects within groups S8 83.58
Within Ss 180
Trial Blocks (B) 3 896.08 126.31***
AXxB 3 24.53 3.46*
B x Subjects within groups 174 7.09
* p<.0S

**%  p < 001

The main effects of groups (normal versus retarded Ss) and trial

blocks were highly sfgnificant (p <.001). The intecraction of groups

Q . 13(;
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with trial blocks was also statistically significant (p < .05). Table
7 presents mean total recall and SDs across all trial blocks for the
categorized list. Figure 1 (p. 85) indicates the nature of the signi-
ficant AB interaction. Tukey and Scheffe methods were used to analyze
multiple comparisons among group means, since the evidence shows that
they produce the fewest Type I errors and are least susceptible to viola-

tions of underlying assumptions in the ANOVA model (Petrinovich §

Hardyck, 1969).

TABLE 7

MEAN TOTAL RECALL SCORES FOR THE CATEGORIZED LIST

Trials
Total
Group Statistics 1-3 4 - 6 7-9 10 - 12| Trials
Normal X 21.00 28.20 29.97 30.93 110.10
(n = 30) §2_ 4.87 4.44 4.71 4.61 16.77
EMR X 15.77 21.30 | 22.27 22.80 82.13
(n = 30) §2. 4,33 5.33 5.83 6.29 19.68

As is generally recommended (e.g., Guenther, 1964; Hays, 1963; Petrino-
vich § Hardyck, 1969) Tukey's method was used to investigate only paired
comparisons while Scheffe's method was used to investigate more complex
comparisons involving more than two treatment means. Tukey's method for
multiple comparisons (Guenther, 1964) revealed that mean criterion

scores between the two groups differed significantly across all four

trial blocks in favor of normal Ss (p < .01). As shown in Figure 1, the
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recall of both groups tended to improve as trials progressed. How-
cver, normal Ss revealed a slightly steeper slope in their learning
curve than EMRs. The difference in recall between the two groups
gradually widened across successive blocks of trials.

Tukey analysis revealed that free recall of normal Ss increased
significantly between the first and second block of trials (p < .01),
and between the second and fourth block of trials (p. < .01). However,
the difference in recall between the second and third trial blocks and
between the third and fourth trial blocks was not significant (p < .0S).
The analysis further revealed that recall of retarded Ss also increased
significantly between the first and second trial blocks (p. < .01), but
there was no significant increase in recall between trial blocks two
and four.

As indicated in Table 7, the magnitude of SDs for normal children
was uniform across the four blocks of trials while the SDs of EMR chil-
dren increased progressively across trial blocks. In addition, EMR
children demonstrated a slightly greater variance in their total recall
performance than normal children.

Paradigmatic and Syntagmatic Lists. The free recall data for the

paradigmatic and syntagmatic word lists werc analyzed through a
2 x 4 x 2x 2 fixed ANOVA design with repeated measures over the last
three factors. Total recall per trial block served as the dependent

variable. The effects of group classification (A), trial blocks (B),

associative strength of stimuli (C), and form-class of stimuli (D) werc

assessed. Table 8 (p. 86) presents the summary of this analysis.
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Fig. 1. Mean number of total words recalled as a function of trial

blocks for retarded and normal subjects on the categorized list.

89




86

TABLE 8
SUMMARY OF ANALYSIS OF VARIANCE OF RECALL ON THE

PARADIGMATIC AND SYNTAGMATIC LISTS FOR THE FOUR FACTORS STUCIED

Source . df MS F
Between Ss 59
Groups (A) ) 1 14007.18 36.28***
Subjects within groups 58 386.07
Within Ss 900

Trial Blocks (B) 3 3364.91 258.82***
AxB 3 79.42 6.11***
B x Subjects within groups 174 13.00
Associative Strength of

Stimuli (C) 1 2880.80 129.19***
AxC 1 221.38 9.93**
C x Subjects within groups 58 22.30
Form Class of Stimuli (D) 1 3.38 0.08
AxD 1 102.05 2.54
D x Subjects within groups 58 40.25
BxC 3 11.07 1.75
AxBxC 3 15.01 2.38
BC x Subjects within groups 174 6.31
BxD 3 14.05 1.97
AxBxD 3 1.93 0.27
BD x Subjects within groups 174 7.14
CxD 1 221.38 6.63*
AxCxD 1 641.90 19,24 ***
CD x Subjects within groups 58 33.37
BxCxDh 3 2.44 0.43
AxBxCxD 3 0.65 0.12
BCD x Subjects within groups | 174 5.63
* p<.05
*> p< .01

**x p < ,001
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The main effects of groups (normal vs. rctarded Ss), trial blocks,
(one through four), and degree of associative strength (high vs. low)
of word pairs were highly significant (p < .001). These results indi-
cated that across the four stimulus lists: (a) normal children recalled
significantly more items than retarded children, (b) rccall increased
significantly across the four blocks of trials, and (c) stimulus lists
with high-associative word pairs produced better recall than lists with
iow-associative word pairs. The two-way interactions of groups with
blocks of trials and with degree of associative strength were also high-
ly significant (p < .001; p < .01), as was the triple interaction of
groups with degree of associative strength and form-class of stimuli
(p. < .001).

Table 9 (p. 89) presents mean total recall and Sbhs across each
trial block for the four paradigmatic and syntagmatic word lists. Figurc
2 (p.90 ) indicates the naturc of the significant AB intcraction (sec
Table 8). As shown in Figurc 2, the free recall of both groups on each
of the four stimulus lists tcnded to increase as trials progressed. How-
ever, normal Ss displayed a slightly steeper slope in their learning
curve than EMR Ss between trial blocks one and three. On the other hand,
the learning curves for the two groups are similar between blocks three
and four. Scheffé's method for multiple comparisons (Guenther, 1964) re-
vealed that the difference in mean criterion scores between the groups on
trial block three was significantly greater than the difference in cri-

terion scores on trial block one (p < .05). Figures 3 and 4 (pp. 91 § 92)

represcnt the learning curves of normal and retarded Ss under the four
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list conditions. As shown in Figures 3 and 4, the similarity in the
shapes of the learning curves for each group under all list conditions
is consistent across trial blocks. The two curves partially illustrate
the nature of the nonsignificant ABCD interaction by showing that the
profiles of the ACD means are parallel within each level of factor B.

Tukey:analysis of the significant AB interaction (Table 8) re-
vealed that across the four lists mean criterion scores of normal Ss
were superior to those of retarded Ss on each block of trials. The
within-groups Tukey analyses revealed that free recall of normal Ss in-
creased significantly between trial blocks onc, two, and threce (p < .01).
No significant differences in reczll were found between trial blocks
three and four. On the other hand, free recall of retarded Ss increased
significantly between trial blocks one and two (p < .01), and three
and four (p < .05). No significant differences in recall were found be-
tween blocks two and three.

Figure 5 (p. 93) indicates the nature of the significant ACD inter-
action (see Table 8). The superiority in free recall of normal Ss was
especially evident when stimulus pairs were either paradigmatic nouns,
as in lists H-P and L-P or of low-associative strength, as in lists L-P
and L-S. Tukey analysis showed that free recall was superior in normal
Ss on all four paradigmatic and syntagmatic word lists (p < .01).
Scheffe's method indicated that the difference in mean criterion scores
between EMR and normal Ss on the high-associative syntagmatic list was
significantly less than the difference in mean criterion scores between

the two groups on the high-associative paradigmatic list (p < .05).
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Fig. 3. Mean number of total words recalled as a function of trial

blocks for normal subjects on the four paradigmatic and syntagmatic lists.
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Fig. 4. Mean number of total words recalled as a function of trial
blocks for educable mentally retarded subjects on the paradigmatic and

syntagmatic lists.
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Fig. 5. Mean number of total words recalled across trial blocks for

retarded and normal subjects on the four paradigmatic and syntagmatic lists.
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Figure 6 (p. 95) illustrates more specifically the geometric nature

of the ACD interaction. The profiles of the two-factor interaction
means are plotted within each level of the third factor. Inspection

of Figure 6 reveals that the fo;ms of the graphs for each of the two-
factor means within each level of the third factor are quite different.
This finding is consistent with the significance of the ACD mean square.
The profiles of the AC interactions for D, indicate that the diffcrences
in recall performance between the two groups on the H-P list were sim-
ilar to group differences in recall on the L-P list. On the other

hand, the AC profiles for D, indicate that group differences on the L-S
list were significantly greater than group differences on the H-S list.
Scheffe analysis of the difference in group means for high- and low-asso-
ciative syntagﬁatic lists confirmed this finding (p < .01).

The profiles of the AD interactions for C1 indicate that group
differences in recall on the H-P list were greater than group differences
on the II-S list. As indicated previously, Scheffe analysis showed thesc
differences to be statistically significant (p < .05). On the other
hand, the AD profiles for C, indicate that the differences in recall per-
formance between the two groups on the L-P list were similar to group
differences in recall on the L-S list.

The profiles of the CD interaction for A1 and A2 indicated that
for both groups, the differences in recall performance on high-associa-

_tive lists (1I-S, lI-P) were similar to the differences in recall on low-

associative lists (L-S, L-P). Scheffe analysis confirmed this finding

(p < .05).
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The Tukey analysis for within-groups revealed that mean recall
scofes for normal Ss were significantly higher (p < .01) for the H-P
list than the mean scores obtained on each of the remaining three stim-
ulus lists. Mean criterion scores of normal Ss on these other three
lists were not significantly different (p < .05). For EMR Ss, Tukey
tests showed that mean criterion scores on high-associative lists (li-S
and H-P) were significantly higher (p < .01) than mean criterion scores
obtained on low-associative lists (L-S and L-P). However, mean criter-
ion scores of EMR Ss on the high-associative lists did not differ sig-
nificantly (p < .05), nor did scores obtained on the low-associative
lists (p < .05)..

It should be noted that the SDs of EMR children for total words
recalled on the H-S list exceeded the magnitudes of SDs for all other
lists (Table 8). The Sbs for normal children, however, were fairly uni-
form across all lists. In addition, the SDs of EMR S$s for the total 12
trials exceeded those of normal Ss on all stimulus lists except the low-
associative paradigmatic list. As shown in Table 9, Shs of EMR Ss for
criterion scores revealed a consistent trend. For each of the paradig-
matic and syntagmatic word lists, the SDs increased in magnitude across
the four blocks of trials. On the other hand, SDs of normal Ss r.ere
relatively consistent across the four trial blocks. These findings re-
flect a greater degree of individual differences in free recall among
the retarded Ss both within and between treatment conditions, and a great-

er degree of consistency and homogeneity in the free recall of the normal

group.
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Category Clustering

Bousfield's method of scoring category clustering in free recall

was used to analyze the clustering data for the categorized list (Bous-
field § Bousfield, 1966; Bousfield § Puff, 1964). According to this
method, the difference between the obtained and the expected number of
category repetitions or clusters is used to measure the amount of above-
chance clustering on a particular recall trial, Expected clustering is

derived from the following formula:

E (SCR) = [(mf + L.+ mi)/n] -1

where SCR = stimulus category repetition
E(SCR) = expected clustering
k = the number of non-overlapping categories
m = the number of items recalled from a
particular k category
n = total number of recalled items
=Mt m

OStained Clustering is equal to the total nuwber of sequential occur-
rences or repetitions of two words from the k categories. The total
number of possible repetitions in a particular category is ‘equal to one
less than the number of stimulus items in that category. Therefore, thrce
words from the same category which are recalled together are given a
score of two according to the scoring procedure.

The amount of category clustering above chance for each S was cal-
culated for each of the 12 recall trials. For each group single-mean
L tests were performed in order to determine whether the amount of cate-
gory clustering for each trial was significantly above chance. Categor-
ical intrusions, i.e., extralist words belonging to an appropriate list

category, were ignored in scoring the observed clusters. Perseverations
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or repetitions of stimulus words were not counted in scoring recall or
clustering. Irrelevant.intrusions; i.e., extralist words which did not
belong to an appropriate list category werc also not counted in scoring
category clustering.

The category clustering data for the categorized list was analyzed
through a 2 x 4 fixed ANOVA design with repeatcd measures over the last
factor. The total amount of category clustering above chance per trial
block served as the dependent variable. The effects of group classifi-
cation (A) and trial blocks (B) were assessed. Table 10 presents the
summary of this analysis.

TABLE.IO
SUMMARY OF ANALYSIS OF VARIANCE OF CATLGORY

CLUSTERING FOR GROUPS AND TRIAL BLOCKS

Source df MS

E
Betwcen Ss 59
Groups (A) | 1 883.47 16.55%**
Subjects within groups S8 $3.37
Within Ss 180
Trial Blocks (B) 3 171.49 22,27%%x
AXxB 3 26.85 3.49*

B x Subjects within
groups 174 7.70

Q jl(}:a :{E_
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The main cffects of groups (normal vs. retarded Ss) and triual blocks
were highly significant (p < .001). ‘The interaction of groups with
trial blocks was also statistically significant (p < .08).

Table 11 (p. 101) presents mean total clustering ahove chance and
SDs over all trial blocks for the categorized list.

Figure 7 (p. 100) indicates the nature of the significant AB inter-
action (sce Table 10). Tukey analysis revealed that mean criterion
scores between the two groups differed significantiy on trial block
one (p < .05) and trial blocks two through four (p < .01) in favor of
normal Ss. As shown in Figure 9 (P-109 ), the clustering of both
groups tended to improve as trials progressed although the rate of
increase for normals was higher over the first nine trials. However,
normal Ss appeared to recach an asymptote in their clustering between
the third and fourth block of trials, while EMR Ss revealed a small
but continued increase in category clustering betwecn these same trial
blocks. Tukey analysis showed that the category clustering of normal
Ss increased significantly Letween trial blocks onc and two, and two
énd three (p < .05). The difference in Clustering between trial
blocks three and four was not significant (p. < .05). For retarded Ss,
only the difference in clustering between the first and fOurtﬁ trial
blocks was significant (p. < .05).

Above-chance clustering was further analyzed by a series of single-'
mean t tests for each trial. Table 12 (P.102 ) presents the summary
of this analysis for normal and retarded Ss. The analysis indicated
that category clustering of normal children was significantly zbove

chance on all 12 trials (p. < .01). On the other hand, category cluster-
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Fig. 7. Mcun number of total catcgory clusters per trial block for

normal and retarded children on the categorized list.

104




TABLE 11

MEAN TOTAL CATEGORY CLUSTERING SCORES

FOR TH: CATEGOR1ZED LIST

Trials Total
Group Statistic 1-3 4-6 7-9 10-12 Trials
Normal x 2.80 5.15 7.66  7.72 23.32
(n = 30) SD 3.00 5.29  6.06 7.12 19.37
EMR x 0.56  1.91 2.59  2.91 7.97
(n = 30) sSD 1.37 2.79  2.63  3.45 7.21

ing of retarded children was not reliably above chance until the third

trial (p < .01). Retarded children clustered an average of less than

one word above chance until the final trial, while normal children
achieved that criterion by the thirc trial. Category clustering in
normal Ss appeared to reach an asympto“e by trial scven. Inspection
of Tables 11 and 12 reveals that SDs of normal children tended to increase
significantly over each b.lock of trials and on each trial exceeded those
of EMR children.

The product-moment corrclations between the amount of category
clustering above chance and recall performance over the total block of
12 trials for normal and retarded Ss on the categorized list were re-
spectively: rN = ,81 (p_< .01), rEMR = .78 (p < .01). Both groups

demonstrated a significant positive correlation between category cluster-

ing and total recall performance (p. < .01). Approximately 66% of the

variance of total recall for normal Ss and 61% of the variance for EMR




TABLE 12
SUMMARY OF SINGLE-MEAN t TESTS FOR ABOVE- CHANCE
CLUSTERING ON THE CATEGORIZED LIST

(n = 30 for each group)

Normal
Statistic Group

.46
.90

.94
.11

.40
.67

.40
.04

.86
.17

.89
.97

.68
.97

.62
. 36

.36
.38

.58
.52
2.57
2.35

2.57
2.59

.05, one-tailed test
.01, one-tailed test
.0005, one-tailed test
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Ss was predictable from the variance of category clustering. A

fea

test of the differencc between two correlation cocfficients (Hays,
1963) indicated that the corrclations for the two groups on the cate-
gorized list were not significantly different (Z =0.30, P> .05).
Thus category clustering was significantly related to free recall

learning in each group to a similar degree.

Associative Clustering

Associative clustering for the high-associative paradigmatic and
syntagmatic word lists (H-P and H-S) was analyzed through a 2 x 4 x 2
fixed ANOVA design with repeated measures over the last two factors.

The effects of group classification (A), trial blocks (B), and form-

class of stimuli (C) were assessed. An associative cluster was de-

fined as the contiguous occurrence of stimulus pairs in the list. The
total number of forward pairs (stimulus-response order) and reverse
pairs (response-stimulus order) which occurred in recall were counted
and combined for each S on cach trial. The total number of associative
pairs for each block of three trials served as the dependent variable.
Repetitions of stimulus words and intrusions were not counted in scor-
ing recall or associative clustering. Table 13 (p. 104) presents the
summary of the analysis.

The main effects of groups (normal vs. rctarded), form-class (para-
digmatic vs. syntagmatic), and trial blocks (one through four) were high-
ly significant (p < .001), while the triple interaction of groups with

form-class of stimuli and trial blocks was significant at the .05 level.
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; TABLE 13
|
SUMMARY OF ANALYSIS OF VARIANCE OF ASSOCIATIVE CLUSTERING FOR GROUPS,

TRIAL BLOCKS, AND FORM -CLASS OF STIMULI

Source daf - MS F
} ;
Between Ss 59
Groups (A) 1 1083.00 13.14%**
Subjects within groups 58 82.39
Within Ss 420
Trial Blocks (B) 3 379.89 66.90***
AxB - 3 12.45 2.19
B x Subjects within
groups 174 ' 5.68
Form-Class of Stimuli
©) 1 299.25 12,.05***
AxC 1 569.85 22,94 ***
C x Subjects within
groups 58 24.84
BxC 3 2.39 0.55
AxBxC 3 11.70 2.71*
BC x Subjects within
groups 174 4.32
*p < .05
*** p < 001
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Table 14 (p. 106) presents mean total associative clustering and SDs
per trial block for the high-associative paradigmatic and syntagmatic
word lists. Figure 8 (p. 107) indicates the nature of the significant
AC interaction (see Table 13). Inspection of Figure 8 indicates a
greater relative degree of associative clustering by normal children on
the high-associative Paradigmatic list. On the high-associative syntag-
matic list, however, there appears to be no significant dlfference in
assoc1at1ve Clustering between the two groups.

Tukey analysis verified these observations. The anélysis revealed
that the mean criterion score of normal Ss x = 9.617, SD = 4,046) over
the four trial blocks was superior (p < .01) to that of retarded Ss
(x = 4, 433, SD = 2.430) for the high-associative paradigmatic list, On

the other hand, the mean criterion score of normal Ss (x'= 5.858,

SD = 3.776) did not differ significantly (p. < .05) from that of EMR Ss
(x = 5.033, SD = 4.133) for the high-associative syntagmatic word list.

The within-groups Tukey analysis showed that associative clustering
of normal children was signifigantly greater (p. < .01) on the high-asso-
ciative paradigmatic .list than on the high-associative syntagmatic list.
However, retarded children showed no significant difference in their as-
sociative Clustering on these same lists (p < .05).

Figure 9 (p. 109) indicates the nature of the significant ABC
interaction (see Table 13). As is shown in Figure 9, associative cluster-
ing of both groups on each of the high-associative lists tended to im-
Prove as trials progressed. The rate of increase in associative cluster-

ing on the high-associative paradigmatic list was definitely higher for
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Fig. 8. Mean number of total associative clusters across trial blocks

for normal and retarded children on the two high-associative stimulus lists.
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normal than EMR Ss over the first six trials. However, the clustering
rates, between the groups were quite similar between trial blocks two

and three. As was the case with category clustering, normal Ss appeared
to reach an asymptote in their associative clustering between the third
and fourth block of trials, while EMR Ss revealed a small but continued
increase in associative clustering between these same trial blocks. On
the other hand,‘the growth in associative clustering by both groups on
the high-associativc syntagmatic list was similar.

Tukey analysis revealed that mean criterion scores between the two
groups on the high-associative paradigmatic list differed significantly
over all four trial blocks in favor of normal Ss (p < .01). Tukey
analysis also indicated that associative clustering of normal Ss on
the high-associative paradigmatic list increased significantly between
the first and second blocks of trials (p < .01). lowever, the differences
in associative clustering between trial blocks two and three, three and
four, and two apd four were not significant (p > .05). The analysis
further revealed that associative clustering of EMR Ss on the same list
increased significantly betwcen trial blocks one and three (p < .01)
and between blocks two and four (p > .05). However, the differences in
associative clustering between adjacent trial blocks werc not signifi-
cant (p > .05).

Tukey analysis of mean criterion scores on the high-associative syn-
tagmatic word list disclosed an important finding. The analysis indi-
cated that none of the mean associative clustering scores betwcen the

two groups on each of the trial blocks differed significantly (p > .0S).
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Fig. 9. Mean number of total associative clusters per trial block for
normal (N) and educable mentally retarded (EMR) children on the two high-

associative stimulus lists.
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However, associative clustering of normal children did increase sig-
nificantly between trial blocks one and three, and two and four (p < .01).
The within-groups analysis for retarded children on the high-associative
syntagmatic list paralleled that of normal children. Associative cluster-
ing of retarded children did not d{ffer significantly between adjacent
trial blocks (p > .05). However, associative clustering of retarded
children did increase significantly between trial blocks one and three,
and two and four (p < .0l1).

Tukey tests further revealed that for each block of trials, asso-
ciative clustering of normal children on the high-associative paradig-
matic list was superior to that demonstrated on the high-associative syn-
tagmatic list (p < .01). Retarded children demonstrated no signifi-
cant differences in their associative clustering on each block of trials
for these same stimulus lists (p > .05).

Inspection of Table 14 shows that the SDs of both groups for both
high-associative lists increased progressively over successive ﬁlocks of
trials. On the high-associative paradigmatic list, normal Ss displayed
relatively more variance in associative clustering over each block of
trials than retarded Ss. However, the variability in associative cluster-
ing between the two groups on the high-associative syntagmatic list was
comparable. .

The product-moment correlations between the amount of associative
clustering and recall performance over the total block of 12 trials for
normal and retarded Ss on the high-associative paradigmatic list were

respectively: T, = .85 (p. < .01), rFMR = .77 (p. < .01). Both groups
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demonstrated a significant positive correlation between associative

clustering and total recall performance. Approximately 72% of the var-
iance in total recall for normal Ss, and 59% of the variance for EMR
Ss on the high-associative paradigmatic list.was predictable from the
variance in associative clustering. A Z test of the difference between
the two correlation coefficients was not significant (Z = 0.87, p > .05).
Correlations between associative clustering scores and total re-
call performance for the two groups on the high-associative syntagmatic
list were respectively: ry = .78, (p < .01), rEMR = .92, (p < .01).
Both groups demonstrated a significant positive correlation between as-
sociative clustering and total recall performance. Approximately 61%
of the variance in total recall for normal Ss, and 85% of the variance
for EMR Ss on the high-associative syntagmatic list was predictable
from the variance in associative clustering. A Z test of the difference
between the two correlation coefficients was significant (Z = 2.00,
P < .05). Thus the relationship between free recall and associative
clustering for the high-associative syntagmatic list was relatively
stronger for EMR Ss. In general, associative clustering for both groups
on the high-associative lists was significantly related to free recall

learning. =

Subjective Organization

An extended version of Tulving's (1962) method of scoring subjective
organization in free recall learning was employed to measure subjective

organization on the low-associative paradigmatic and syntagmatic lists.
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According to Tulving, subjective organization (SO) in a multitrial free

recall learning experiment is measured by the following formula:

Inij log. n.,
SO = ij 1)

ini log. n,

The formula is based on pairs of successive responses contained in a
recall matrix which is constructed for each Ss. The matrix consists of
L+1 rows and L+l columns where L = the number of stimulus words in the
stimulus list. Recall responses are pool-d for all L trials. The

rows in the matrix represent the words in the ntﬁ position in the S's
recall list. The columns in the matrix represent the same words in

the (n =‘1)th position in the S's recall list. The entries in the cells
of the matrix are symbolized as n..

1)
which word "i" is followed by word "j" in the S's recall on all L trials.

and indicate the frequency with

The marginal totals of the rows are symbolized as nj and indicate the
number of times each word '"i" appeared in the S's recall on all L trials.

Tulving regards Eni log n, as a measure of the maximum organization pos-
i

sible in the list; Enij log nij as the actual organization imposed by
ij

the S on the list; and SO as a measure of the actual organization im-
posed on the list relative to the maximum possible organization. Subjec-
tive organizatic. as measured by Tulving's formula can assume all valucs

between 0 and 1.

The form.la described above measured pairwise sequences occurring
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in only one direction (i.e., A - B). According to Shuell (1969), the
formula can easily be modified to consider sequences occurring in cither
direction (i.e., A-B, and B-A) by summing the corresponding cells in the
recall matrix across the diagonal. The investigator employed the modified
formula in measuring SO for the low-associative paradigmatic and syntag-
matic word lists. Recall matrices and SO scores for both lists were
calculated for each S. Each score was based on the data from the total
block of 12 trials. Extralist intrusions were ignored in calculating

S0 scores. However, repetitions of list words within a given trial
were included in compiling the recall matrices. A computer program from
the lluman Performance Center at the University of Michigan was employed
to compile and calculate recali matrices and SO scores for each S. The
program also calculated mean SO scores for each group of Ss and the
product-moment correlation between SO and recall scores for each low-
associative stimulus list. Table 15 presents mean SO scores and SDs

of normal and retarded Ss for each low-associative list.

TABLE 15
MEAN SUBJECTIVE ORGANIZATION SCORES

FOR THE LOW-ASSOCIATIVE LISTS

Lists
Group
n = 30 per group Statistic | Low-Associative Low~Associative
Paradigmatic Syntagmatic
Normal x 0.425 0.426
SD 0.065 0.056
Educable Mentally b3 0.452 0.473
Retarded
SD 0.056 0.054
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Subjective organization for the low-associative paradigmatic and
syntagmatic lists (L-P and L-S) was analyzed through a 2 x 2 fixed
ANOVA design with repeated measures over the last factor. The effects

of group classification (A) and form-class of stimuli (B) was assessed.

SO scores over the total block of 12 trials served as the dependent

, measure. Table 16 presents the summary of this analysis.

TABLE 16
SUMMARY OF ANALYSIS OF VARIANCE OF SUBJECTIVE ORGANIZATION

FOR GROUPS AND FORM-CLASS OF STIMULI

Source df Ms F
Between Ss 59
Groups (A) 1 0.04030 7.79%*
Subjects within groups 58 0.00517
Within Ss ‘ 60 0.00382 2.57
Form-Class of Stimuli (B) 1 0.00283 1.91
AxB 1 0.00149

B x Subjects within groups 58

** p< .01

Only the main effects of group classification (normal vs. retarded
Ss)ywere significant (p < .01). Retarded Ss displayed a higher average
level of SO than normal Ss on each of the two low-associative lists.
Inspection of Table 15 shows that mean SO scores within each group did

not differ significantly between the two lists. In fact, the mean SO
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scores for normal Ss on these lists were virtually iéentical. A com-
parison of the SDs for each group also indicates a ;t)igh degrce of uni-
formity in SO scores both between and within the twt;zv,roups on the two
lists.

The product-moment correlations between SO scores and recall per-
formance over the total block of 12 trials for normal ond retarded Ss
on the low-associative paradigmatic list were respectively: £y = .33
(p > .05), rEMR = -.24 (p > .05). Neither of the correlations was sig-
nificant (p > .05). Correlations between SO scores and total recall per-
formance for the two groups on the low-associative syntagmatic list were
respectively: ry = .29 (p > .05), rEMR = -0.44 (p > .05). For this
list neither group demonstrated a significant positive correlation be-
tween SO and total recall performance. EMR Ss did display a significant
negative correlation between SO and total recall (p < .05). However,
only 19% of the variance in total recall for EMR Ss on the low-associa-
tive syntagmatic list was predictable from the variance in subjective
organization. In general, SO for fhe low-associative lists was not high-
ly related to free recall learning in either group.

As indicated ab6Ve, a computer program was used to measure subjec-
tive organization for each S on the low-associative lists. The SO scores
obtained from this program measure pairwise sequences occurring in either
direction in a S's recall matrix. The program also provides a measure of
subjective organization (SOl) which is based on Tulving's original (1962)
formula. This formula analyzes pairwise sequences occurring in only one
direction in the S's recall matrix. In order to contrast subjective or-

ganj.zation obtained by the two formulas, SO. scores are given below.

1
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The mean SO1 scores for'normal Ss for the low-associative paradigmuatic
and syntagmatic lists were respectively: 0.266 (SD = 0.070); 0.264
(SD = 0.066). The mean SO1 scores for EMR Ss for these same lists were
respectively: 0.259 (SD = 0.061); 0.280 (SD = 0.048). A t test for
independent samples indicated that mean SO1 scores between the two
groups for the L-P list did not differ significantly (t = -1.060/df =
58/p > .05). Similarly, SO1 scores between the two groups for the L-S
list did not differ significantly (t = 0.386/df = 58/p > .05). As Qas
found with the modified SO measure, mean SO1 scores within each group
did not differ significantly between the two lists. Furthermore, the
mean SO, scores for normal Ss on these lists were virtually identical.
A comparison of the SDs for each group also indicates a high degree of
uniformity in SO1 scores both between and within the two groups. on the
two lists.

The product-moment correlations between SO1 scores and recall per-
formance over the total block of 12 trials for normal and retarded Ss on
the low-associative paradigmatic list were respectively: r = .46

N

(p < .01); TR -.08 (p > .05). Normal Ss demonstrated a significant

positive correlation between SO1 scores and total recall performance
(p < .01). Approximately 21% of the variance in total recall for normal
Ss on the low-associative paradigmatic list was predictable from the

variancc in subjective organization as meusured by SO Correlations

1.
between SO1 scores and total performance for the two groups on the low-

associative syntagmatic list were respectively: ry = .43 TEMR = .00,

Normal Ss again demonstrated a significant positive correlation bctwecn
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SO_1 scores and total recall performance (p < .05). Approximately

19% of the variance in total rccall for normal Ss on the low-associa-

tive syntagmatic list was predictable from the variance in subjective

organization as measured by 801. In general, SOl for the low-associa-

tive lists was not related to free recall learning in EMR Ss but mod-

erately related in normal Ss.

Intrusions

Extralist intrusions were measured for normal and retarded Ss on

all five stimulus lists. For the categorized list, attention was given

to both category and irrelevant intrusions. The number of category in-

trusions especially by normal children on the categorized list were fev.

Over the 12 trials, normal children gave only a total of 35 intrusions.

The mean number of categorical intrusions made by normal Ss was 1.17

(SD = 2.52). Retarded Ss gave a total of 119 categorical intrusions

on the categorized list. The mean total number of categorical intru-

sions made by retarded Ss over the 12 trials was 3.97 (SD = 5.58).

The number of irrelevant intrusions- made by normal children oa the

categorized iist was also few. Over the 12 trials, normal children gave

only a total of 21 irrelevant intrusions (x = 0.70; SD = 1.21). Re-

tarded children, however, gave a total of 130 irrclevant intrusions on

this list (x = 4.33, SD = 8.62). Between-groups analyses were not per-

formed because of the extremcly small number of extralist intrusions

shown by both groups, espccially normal children.

The number of irrelevant intrusions by normal and retaxrded children

on the four paradigmatic and syntagmatic lists was analyzed through a




2 x 2 x 2 fixed ANOVA design with repeated measures over the last two

factors. Total number of intrusions over the total block of 12 trials

served as the dependent variable. The effects of group classification

(A), associative strength of stimuli (B), and form-class of stimuli (C)

were assessed. Table 17 (p. 119) presents the summary of this analysis.

The ﬁain effects of groups (normal vs. retarded) and degree of as-
sociative strength (high vs. low) of word pairs were significant (p < .01).
None of the two-way or three-way interactions was statistically signifi-
cant (p > .05). These results indicated that over all four lists, re-
tarded children introduced a greater number of irrelevant intrusions
in their recall than normal children. In addition, stimulus lists with
low-associative word pairs elicited more intrusions from both groups
than stimulus lists with high-associative word pairs.

Table 18 (p. 120) presents mean total intrusions and SDs by each
group for each of the four syntagmatic and paradigmatic word lists. In-
spection of Table 18 indicates that within each group mean intrusion
scores did not differ significantly for either the high-associative lists
or the low-associative lists.

In addition, SDs of EMR Ss exceeded the magnitudes of SDs of normal
Ss for all four lists although both groups exhibited considerable var-
iability in their intrusion scores. However, the SDs of both groups on .
the low-associative lists exceeded the magnitudes of SDs for the high-
associative lists. It should be noted that the mean intrusion scores and
SDs of normal Ss were quite similar on the two syntagmatic word lists.

The higher magnitudes of SDs of retarded Ss relative to those of normal
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TABLE 17
SUMMARY OF ANALYSIS OF VARIANCE OF INTRUSIONS IFOR GROUPS, ASSOCIATIVE

STRENGTH OF STIMULI AND FORM-CLASS OF STIMULI

Source daf MS F
Between Ss 59
Groups (A) 1 8283.75 - 15,22%**
Subjects within groups 58 544.38
Within Ss 180

Associative Strength of

Stimuli (B) 1 1540.27 ' 10.02**
AXxB 1 390.15 2.54
B x Subjects within

groups 58 153.76
Form-Class of Stimuli

(9] 1 32.27 0.31
AxC 1 163.35 1.55
C x Subjects within

groups 58 105.62
B xC 1 101.40 1.21
AxBxC 1 ) 84.02 1.00
BC x Subjects within

groups 58 84.07

** p < .0l
*** p < 001
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TABLE 18
MEAN TOTAL EXTRALIST INTRUSIONS ON THE PARADIGMATIC

AND SYNTAGMATIC LISTS

Group . Lists
(n = 30 per group)| Statistic§ H - P L-P H -5 L -S
Normal X 2.53 7.53 4.10 4.13
SDh 5.04 10.12 7.81 5.98
Educable Mentally _
Retarded x 11.27 19.00 13.77 21.17
SD 12.56 20.58 18.42 25.11

List Abbreviations

High-Associative Paradigmatic List
-- Low-Associative Paradigmatic List
High-Associative Syntagmatic List
-- Low-Associative Syntagmatic List

[ e ol o aet
'
nwn<-=
1
'

Ss demonstrates the greater individual differences found among EMR chil-
dren in the degree to which they produced irrelevant intrusions in their
free recall.

Product-moment correlations between irrelevant intrusions and recall
performance over the total block of 12 trials were calculated. The results
for normal and retarded Ss on each of the five stimulus lists are pre-
sented in Table 19 (p. 121). Inspection of Table 19 indicates that for
normal Ss, intrusion scores were moderately related to total recall per-
formance on three of the stimulus lists (H-S, L-S, L-P), but only slight-

ly rclated to total recall on the categorized and high-associative lists.
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TABLE 19

CORRELATIONS BETWEEN FREE RECALL AND INTRUSION SCORES

(n = 30)
Groups
List i Educable Mentally
Normal Retarded

CL -.31 - 46**

H-P -.20 - 53%*

H-S -.41* -.40*

L-P -.46** -.36*

L-S I -.50** -.52%*

List Abbreviations

CL -- Categorized

H-P -- High-Asscciative Paradigmatic
H-S -- High-Associative Syntagmatic
L-P -- Low-Associative Paradigmatic
L-S

=5 -- Low-Associative Syntagmatic
* significant at .05 level
** significant at .01 level or above

The former correlations were statistically significant (p < .05). For

EMR Ss, intrusion scores were moderately related to total recall per-

formance on all five stimulus lists. All five correlations were statisti-

cally significant (p < .05). In general, total recall was negatively
related to extralist intrusion scores in both groups. However, none of

the correlations between the two groups for the five lists were signifi-

cantly different (p > .05).
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Repetitions

Repetitions of correctly recalled words over the total block of
12 trials were measured for normal and retarded Ss on all five stimulus
lists. For both groups repetitions of correctly recalled words were
more numerous than the number of extralist words introduced during re-
call. For the categorized list, the mean number of repetitions made
by normal Ss over the total block of 12 trials was 14.60 (SD = 1C.53).
The mean number of repetitions made by retarded Ss on the categorized
list was 26.37 (SD = 21.69). A t test for independent samples indicated
a significant difference between the number of repetitions made by both
groups (t = 2.674/df = 58/p < .05).

The number of correct word repetitions by normal and retarded Ss
on the four paradigmatic and syntagmatic lists was analyzed through a
2 x 2 x 2 fixed ANOVA design with repeated measures on the last two
factors. Total number of correct word repetitions over the total block
of 12 trials served as the dependent variable. The effects of group

classification (A), associative strength of stimuli (B), and form-class

of stimuli (C) were assessed. Table 20 (p. 123) presents the summary
of this analysis. The two-way interaction of degree of associative
strength with form-class of stimuli was statistically significant (p < .01).
However, none of the main or interaction effects involving groups was
significanf.

Table 21 (p. 124) presents mean total repetitions and SDs by each

group for each of the four syntagmatic and paradigmatic lists. Tukey

analysis of the significant CD interaction (Table 20) revealed that for




TABLE 20

SUMMARY OF ANALYSIS OF VARIANCE OF REPETITIONS FOR GROUPS,

ASSOCIATIVE STRENGTH OF STIMULI, AND FORM-CLASS OF STIMULI

123

~

Source df MS F ]
Between Ss 59
Groups (A) 1 1316.02 2.42
Subjects within groups | 59 543.09
Within Ss 180

Associative Strength

of Stimuli (B) 1 45.06 0.40
AXxB 1 260.42 2.33
B x Subjects within

groups 58 111.57
Form-Class of Stimuli

©) 1 41.67 0.38
AxC 1 28.02 0.26
C X Subjects within

groups 58 109.83
BxC 1 540.00 8.69*
AxBxC 1 8.82 0.14
BC x Subjects within

groups 58 62.15
*p < .01
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TABLE 21

MEAN TOTAL REPETITIONS OF CORRECTLY RECALLED

WORDS ON THE PARADIGMATIC AND SYNTAGMATIC LISTS

Group Lists
(n = 30 per group) Statistic
: H-P L -P H-S L -S
|
Normal X 13.30 12.97 17.43 11.87
sb 16.07 10.64 18.57 8.96
Educable Mentally x 16.20 20.80 19.73 17.57
| Retarded
i SDh 15.81 17.49 11.96 12.57
1 l
List Abbreviations
H - P -- High-Associative Paradigmatic
L - P -- Low-Associative Paradigmatic
H - S -- High-Associative Syntagmatic
L - S -- Low-Associative Syntagmatic

high-associative lists, both groups made a significantly greater number

of repetitions when the stimuli were syntagmatic word pairs rather than

paradigmatic nouns. lowever, there were no significant differences in

the number of repetitions made by both groups on the high-associative

paradigmatic and syntagmatic lists (p > .0S).

Inspection of Table 21 indicates that SDs of EMR Ss cxceeded the

magnitude of SDs of normal Ss for low-associative lists.

On the other

hand, SDs of normal Ss exceeded the magnitudes of SDs of EMR Ss for high-

associative lists. Both groups displayed a high degrece of variance in

their repetition scores. It can also be seen that the SDs of EMk Ss for




paradigmatic lists exceeded the magnitudes of SDs for syntagmatic

lists. In contrast, the SDs of normal Ss on high-associative lists
cxceeded the magnitudes of SDs for low-associative lists. Thus, form-
class of stimuli was the major variable determining the degree to which
EMR children repeated correctly recalled words, while associative
strength of stimuli was the major determinant for normal children.

Product-moment correlations between repetitions and recall per-
formance over the total block of 12 trials were calculated. The results
for normal and retarded Ss on each of the five stimulus lists are pre-
sented in Table 22 (p. 126).

Inspection of Table 22 reveals an interesting finding. Repetition
scores for all lists were negatively related to total recall performance
for normal Ss, and positively related to total recall for retarded Ss.
For normal Ss, repetitions were moderately related to total recall on
the categorized list (p < .05), but only slightly related to total re-
call on the other four lists (p > .05). For EMR Ss, repetitions were
moderately related to total recall on the low-associative paradigmatic
list (p < .05), but only slightly related to total recall on the other
four lists (p > .05). The correlations between the two groups for the
categorized and low-associative lists were significantly different
(Z¢, = 2.03; p < .05; Zip = 3.02, p < .01; Z;g = 2.12, p < .05). How-
ever, the correlations between the groups for the high-associative lists

were not significantly different (p > .05).

Correlations Involving Subject Variables

The product-moment correlations between frequency of paradigmatic
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TABLE 22

CORRELATIONS BETWEEN FREE RECALL AND REPETITION SCORES

(n = 30)
Groups
List Normal Educable Mentally
Retarded
CL -.39* .14
H-P -.22 .16
H-S -.04 .26
L-P -.31 L46**
L-S -.23 .33
List of Abbreviations
CL -- Categorized
H-P -- High-Associative Paradigmatic
H-S -- High-Associative Syntagmatic
L-P -- Low-Associative Paradigmatic
L-S -- Low-Associative Syntagmatic

significant at .05 level
significant at .01 level
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W-A responses and the two subject variables (CA, IQ) for the total

subject population were respectively: Tep = -.01 (p > .05), rIQ = .46
(p < .01). Approximately 21% of the variance in IQ was predictable
from the variance of paradigmatic W-A responses. The correlations be-

tween the same three variables within the normal group were respectively:

rca = .35 (p > .095), ryQ = --23 (p > .05). Neither correlation was

statistically significant. The correlations between the same three var-
iables within the EMR group weve respectively: Top = +38 (p. < .05),

riqQ = .06 (p > .0S). Frequency of paradigmatic responses was moderately
related to CA but unrelated to IQ.

The correlations between each of the major dependent measures (i.e,
total recall, category and associative clustering, and subjective organ-
ization) and the two subject variables (CA, IQ), and between each of
the major dependent variables and paradigmatic W-S responses for the
total and within-subject populations are shown in Table 23 (p. 128).

Inspection of Table 23 indicates that, for normal Ss, CA was signi-
ficantly related to total recall performance on the categorized list,
and more strongly related to total recall on the four paradigmatic and
syntagmatic lists (p < .01). In addition, CA was significantly related
to category and associative clustering on the CL and H-S lists, and more
strongly related to associative clustering on the H-P 1list (p. < .01).
However, CA was not significantly related to subjective organization on
the low-associative lists (p > .05).

Normal Ss demonstrated little or no relationship between IQ and

total recall performance for the five lists (p > .05). Furthermore, none
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of the correlations between IQ and category clustering, associative
clustering and subjective organization were statistically significant
(p > .05). There was similarly little relationship between the fre-
quency of paradigmatic W-A responses and total recall, clustering, and
subjective organization (p > .05).

Inspection of Table 23 further indicates that for EMR Ss, CA was
moderately related to total recall performance on the paradigmatic
lists, and more strongly related to recall on the categorized and syn-
tagmatic lists (p < .01). 1In addition, CA was strongly related to
category clustering and associative Clustering on the CL and H-S lists
(p < .01), but only slightly related to associative clustering on the
H-P list (p > .05). EMR Ss demonstrated significant negative correla-
tions between CA and subjective organization (p < .01). As was the
case with normal Ss, EMR Ss demonstrated no significant relationship
between IQ and tota! recall performance for the five lists (p > .05).
Furthermore, EMR Ss demonstrated little or no relationship between IQ
and category clustering, between IQ and associative clustering on the"
H-S 1list, and between IQ and subjective organization (p. > .05). How-
ever, IQ was moderately related to associative clustering on the H-P

list (p < .05).

Frequency of paradigmatic W-A responses for EMR Ss is shown in
Table 23 to be moderately related to total recall performance on the
syntagmatic lists (p < .05). Both correlations were negative. However,
the correlations between Paradigmatic W-A responses and total recall

on the categorized and paradigmatic lists were not significant (p > .05).

Frequency of paradigmatic W-A responses showed a moderate but negative
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' relationship to associative clustering on the H-S list (p < .05).

‘ However, none of the correlations between paradigmatic W-A responses
and category clustering on the CL list, between paradigmatic W-A re-
sponses and associative clustering on the H-P list, or between paradig-
matic W-A responses and subjective organization were statistically sig-

nificant (p > .05).

Table 23 indicates that for the total subject population, CA was
moderately related to total recall performance on four of the stimulus
lists (CL, H-P, L-P, L-S) and more strongly related to total recall on
the 1I-S list (p < .01). Between 21 and 27% of the variance in total
recall on the former lists and 42% of the variance in total recall on
the H-S list weré predictable from the variance in CA. In addition, CA
was moderately related to category and associative clustering on the

CL and H-P lists, but more strongly related to associative clustering

on the 1I-S list (p < .01). Between 19 and 20% of the variance in cate-
gory and associative clustering on the former lists, and 44% of the
variance in associative clustering on the H-S list were predictable
from the variance in CA. However, the correlations of CA with subjective
organization were not significant (p > .0S).

Intelligence quoticnt for the total subject population is shown
in Table 23 to be significantly related to total recall performance on
four of the stimulus lists (CL, H-P, L-P, L-S) but only moderately re-
lated to total recall on the H-S list (p < .01). The variance in IQ ac-
counted for between 35 and 44% of the variance in total recall on the

former lists, and 14% of the variance in total recall on the H-S list.
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In addition, 1Q was moderately related to category clustering on the

CL list, and more highly related to associative clustering on the H-P
list (p < .01). The variance in IQ accounted for 22% of the variance
in category clustering and 41% of the variance in associative cluster-
ing on the H-P list (p < .01). On the other hand, the correlatiuns of
IQ with associative clustering on the H-S list, and of IQ with subjec-
tive organization on the L-P list were not significant (p > .05). A
moderate but significant negative correlation was revecaled between

IQ and subjective organization on the L-§ list (p < .01). For this
list, the variance in IQ accounted for only 12% of the variance in sub-
jective organization.

Table 23 further indicates that frequency of paradigmatic W-A re-
sponses for the total subject population was only slightly related to
total recall performance for the CL and paradigmatic lists. Between
six to nine percent of the variance in total recall on these lists was
prcdictable from the variance in paradigmatic W-A responses. However,
there were no significant correlations between the frequency of paradig-
matic W-A responses and total recall for the syntagmatic lists. Although
the correlation between the frequency of paradigmatic W-A responses and
associative clustering on the II-P list was significant (p < .01), fre-
quency of paradigmatic W-A responses was not significantly related to
associative clustering on the H-S list, or to subjective organization
and category clustering (p. > .05). The variance in paradigmatic W-A

responses accounted for 16% of the variance in associative clustering

on the H-P list.
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A number of first-order partial correlation coefficients were
calculated in order to investigate the relationship of clustering and
free recall with the effects of CA or IQ held constant. The partial
correlations between category clustering and total recall, with the ef-
fects of CA removed for normal and retarded Ss, were respectively:

T = .75; r .60. With the effects of CA held constant,
12.3y 1

2.3
both EMR and normal Ss demonstrated significant relationships betwcen
category clustering and recall, although the relationship was stronger
in normal Ss.

The partial correlations between associative clustering and total
recall (with the effects of CA removed), for normal and retarded Ss on
the H-P list were respectively: r12.3N = .73 T12.3gpp ~ «75. The
same partial cocrelations for the groups on the H-S list were respec-
tively: r12.3N = .66; T12.3p\r ” .83. In addition, the partial corre-
lation between associative clustering and total recall with the ef-

fects of IQ removed for EMR Ss on the H-P list was T .74,

12.3gyp
Even with the effects of CA held constant, normal subjects demonstrated
significant relationships between associative clustering and total re-
call performance. Removing the effects of CA and IQ had little effect
on the significant relationships between associative clustering and
total recall performance for EMR Ss on the H-P list. With the effects
of CA held constant both groups demonstrated significant relationships

between associative clustering and recall performance on the H-S list.

Moreuver, the relationship for EMR Ss was particularly reliable.
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Summary

In summary, the results of the investigation revealed the follow-
ing general findings. EMR boys elicited significantly fewer paradig-
matic responses than normal boys of equal CA on a 20-word free W-A
task. EMR boys demonstrated significantly less category clustering
and free recall than normal boys of equal CA on a 12-word list com-
posed of three words from each of four conceptual categories. In addi-
tion, category clustering was significantly related to total recall in
each group to a similar degree.

EMR boys demonstrated significantly less associative clustering
and recall than normal boys of equal CA on a 12-word list composed of
Ligh-associative paradigmatic nouns. Paralleling the results for cate-
gory clustering, both groups demonstrated a significant positive corre-
lation between associative Clustering and total recall. The difference
in free recall between EMR and normal boys of equal CA on a 12-word list
composed of high-associative syntagmatic word pairs was significantly
less than the difference in recall between the groups on a list com-
posed of high-associative paradigmatic nouns. Furthermore, EMR boys
demonstrated the same degree of associative clustering as normal boys
on the high-associative syntagmatic list, and revealed their best recall
performance relative to normal boys on this 1list.

EMR boys demonstrated significantly less recall than normal boys
of equal CA on both a 12-word 1list composed of low-associative paradig-
matic nouns, and a 12-word list composed of low-associative syntagmatic

word pairs. When a modified measure of subjective organization was used,
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EMR boys demonstrated significantly more subjective organization than
normal boys on the low-associative word lists. Neither group exhibit-
ed a significant positive correlation between subjective organization
and tofal recall performance, although EMR boys did display a moderate-
ly high and significant negative correlation between subjective organ-
ization and total recall. On the other hand, subjective organization
scores between the two groups did not differ significantly when a tra-
ditional measure of subjective organization was used. In addition,
normal boys exhibited a significant positive correlation between subjec-
tive organization and total recall on each of the low-associative lists,
However, subjective organization was not significantly related to total
recall in EMR boys on either list.

Both groups gave relatively few categorical and irrelevant extra-
list intrusions on the categorized list. However, over the four paradig-
matic and syntagmatic lists, EMR boys introduced a significantly greater
number of irrelevant intrusions in their total recall than normal boys.
Both groups gave more intrusions on stimulus lists with low-associative
rather than high-associative word pairs. Total recall for the five stim-
ulus lists was negatively related to extralist intrusion scores in each
group.

EMR boys made significantly more repctitions of correctly recalled
words on the categorized list than normal boys. However, there werc no
statistically significant differences in the number of repetitions made
between the two groups over the four paradigmatic and syntagmatic lists.
Repetition scores for each list werc negatively related to total recall

performance for normal boys and positively related to total recall for
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retarded boys. For both groups, repetitions of correctly recalled

words were generally more humerous than the number of extralist words
introduced during recall.

Product-moment correlations between frequency of paradigmatic W-A
responses and the two subject variables (CA, 1Q) were calculated and
discussed for the total and within-subject populations. The correla-
tions between these same three variables and the major dependent mcasures
for the total and within-subject Populations were also calculated and

analyzed. The following section provides a discussion of the results,
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DISCUSSION

The present section provides a discussion of the results present-
ed in the previous section. The results are discussed in relation to
Semmel's (1967, 1969) model of language behavior of EMR children. Im-
plications of these results for theory and practice will be presented
in the following section.

The purpose of this study was to analyze systematically organiza-
tional strategies of EMR and normal children in processing verbal in-
put. A free recall verbal learning paradigm was selected and three
separate measures of input organization were employed: category clust-
ering, associative clustering, and subjective organization. The com-
prehensive analysis was expected to reveal that normal children emp loy
predominantly grammatical or hierarchical organizational strategies
while ;etaining the ability to use associative cues when necessary.
However, EMR children, as a group, were expected to be dependent on se-
quential-associative recoding strategies, and thus to reveal weak or in-
efficient chunking habits. As a result, EMR Ss were expected to demon-
strate inferior recall of verbal materials when compared to normal chil-

dren of equal CA.

Free Word-Association Resporses

The results of the free W-A task indicated that EMR boys emitted
fewer paradigmatic free word-associations than normal boys of equal CA.

These results were consistent with the findings of Semmel et al.(1968a)
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who also found that EMR children gave fewer paradigmatic rcsponses

than normal children of the same CA. It is possible that the Scmmel
et al. (1968a) findings were due to the specific nature of the stimulus

list. However, the present study found similar results with different

W-A stimuli. It may be that the dependency of EMR children on sec-
quential-associative strategies prevents them fiom acquiring a suffi-
cient number of semantic features or "marker:" to ensurc that their
word associations are of the same form-class as the stimulus words.
"Semantic markers' are identifying characteristics which help the
child form a definition of a word; e.g., "bird" helps identify "spar-
row." These hypothetical semanti: markers are thought to provide an
"efficient combinatorial organization for verbal memory [Anderson §
Beh, 1968, p. 1050]." As a result, the possible failure of EMR chil-
dren to acquire a sufficient number of contrasted seﬁantic features of
words may limit their ability to organize or recode linguistic units
into hierarchical classes. It would be relatively more difficult for
retarded children to chunk verbal stimuli since they would tend to have

much broader semantic classes than normal children.

Category Clustering and Recall

It seems plausible from the evidence reviewed previously that the
coding processes used in the free recall of categorized lists involve a
combination of codiﬁg or chunking of items by the category or super-
ordinate name, and the'arrangement of items into associative networks.

According to the language model, if EMR children demonstrate a strong
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bias for sequential-associative strategies in processing linguistic
stimuli, they should, therefore, be hampered in structuring a word
list in which the items are organized into a number of conceptual
categories. It should be more difficult for EMR children to recode
and abstract the common categories from such a 1list. On the other

hand, it should be easier for children of average intelligence who

display relatively well-developed grammatical competencies to employ
hierarchical chunking strategies in categorizing related items. It
follows therefore that EMR boys should demonstrate significantly low-
er category clustering and free recall than nonretarded boys. The re-
sults of this investigation supported thess predictions. These find-
ings are in line with the results of Stedman (1963) and Gerjuoy and
Spitz (1966) which also revealed hetter recall and category clustering
for normal udolescents and adults matched in CA with EMR Ss. The
present study extends thesg findings to include EMR children.

The results also suggest that the superiority of normal Ss is
maintained over an extended period of practice. Recall learning curves
for the categorized list indicated that the difference in recall bhe-
tween the two groups increased significantly across trials (see Figure 1).
However, differences between the groups were smallest for the first _
block of trials. A possible explanation for this differential learn-
ing is that normal Ss required an initial adaptation period in order to
retrieve from storage the organizational strategy most appropriate to
the recall task. Thus, an initial stage in their learning consisted of

a hypothesis testing phase during which various hierarchical-grammatical

and semantic strategies stored in secondary memory werc searched and




tested for their applicability to the problem at hand. llowever, the

dependence of EMR children on sequential-associative strategies pre-
vented them from employing an efficient hierarchical strategy to or-
ganize the related stimulus items. As a result, the performance of
EMR children lagged progressively farther behind that of normal chil-
dren.

Some evidence for this position is shown in the differential
category clustering rates for the two groups (see Figure 7). Before
reaching an asymptote in their clustering performance, normal Ss re-
vealed a significantly more rapid and linear acquisition rate than
EMR Ss. Paralleling the results for recall, the differences in total
clustering between the two groups were at a minimum for the first
block of trials. Furthermore, the retarded children displayed very
little above-chance clustering over the 12 trials. Gerjuoy and Spitz
(1966) reported a similar finding for their EMR sample. Nevertheless,
unlike normal children, the EMRs did not appear to reach an asymptote
in their clustering performance. The asymptote shown in the clustering
performance of normal Ss was paralleled by a nonsignificant increase
in recall over the final block of trials. It could be argued that
the asymptotic level for clustering of normal Ss represented the point
at which they reached their upper limit in recoding capacity. Little
improvement was expected in recall for normal Ss once this capacity
was reached, even with additional practice. On the other hand, EMR

children would be expected to show some improvement with additional

practice, both in recall and clustering.
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The substantial positive correlations between the amount of cate-
gory clustering imposed by both groups on the categorized list and
‘ the number of items correctly recalled is in agreement with the results
of other verbal free reca:l experiments which used categorized 1lists.
Gerjuoy and Spitz (1966) and Gerjuoy and Alvarez (1969) reported a
high positive relationship between clustering and recall in retarded
Ss once clustering was above chance. In general, category clustering
and recall appear to be significantly related in retarded Ss if stim-
uli are presented orally rathér than visually (Gerjuoy and Winters,
1970). More important to the present work is the finding that the
small degrce of categorical clustering which EMR Ss do reveal is signif-
icantly related to free recall learning. Thus, EMR boys demonstrated
some ability to organize hierarchically conceptually related verbal

items, although exhibiting subaverage' clustering and recall perfomance.

Within each group, the significant correlation between CA and cluster-
ing and recall, and the absence of significant relationships between
IQ and clustering and recall suggest that CA is a more important var-
iable in determining the relationship between category clustering and .
free recall. Nevertheless, even with the effecfs of chronological age
held constant, both EMR and normal Ss demonstrated significant rela-

tionships between category clustering and recall.

Recall on Paradigmatic and Syntagmatic Lists

As indicated previously, the results of this investigation re-

vealed that EMR boys demonstrated significantly less recall than normal
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boys of equal CA on a free recuall task composed of (a) high-associa-
tive paradigmatic nouns, (b) low-associative paradigmatic nouns, (c)
low-associative syntagmatic word pairs. Furthermorc, the difference

in recall between the two groups on a frec recall task composed of
high-associative syntagmatic word pairs was significantly less than

the difference in recall on a free recall task composed of high-asso-
ciative paradigmatic nouns. Although normal children demonstrated
superior recall on the Paradigmatic and syntagmatic lists, recall in-
creased significantly over trials for both groups. In addition, stim-
ulus lists with high-associative word pairs elicited higher recall

from retarded and nonretarded Ss than lists with low-associative word
pairs as determined by free W-A norms. As with the categorized list,
the results suggested that the superiority of normal Ss was maintained
over an extended period of practice. 1In addition, the acquisition
curves for both groups over the combined lists (see Figure 2) indicated
that the difference in recall between the two groups increased signifi-
cantly over the first nine trials. Differences between the groups

were again at a minimum for the initial block of trials.

These findings lend additional credence to the two-stage learning
position hypothesized in the previous section. When applying this no-
tion to syntagmatic and paradigmatic lists, the investigators would
argue as follows: Normal children appear to require an initial adapta-
tion period in order to retrieve from storage the organizational strategy
most appropriate to the recall task. During this period, various organ-

izational strategies are retrieved from storage in secondary memory and
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tested for their applicability to the free recall learning task at

hand. Inappropriate strategies are rejected and only the most effi-
cient strategies are applied. For paradigmatic lists, a grammatical
and/or semantic hierarchical strategy will be most appropriate in or-
ganizing the verbal items. EMR children are relatively hampered by
their weak grammatical and semantic decoding habits. They are forced
to rcly primarily on associative cues present among the items when at-
tempting to structure the paradigmatic lists. On the other hand, normal
children will be able to vtilize both the associative and categorical
cues in clustering these lists. For syntagmatic lists, a combination

of hierarchical and sequential-associative strategies will be most ap-

propriate in organizing the verbal items. Since hierarchical and se-

quential -associative strategies scem to be synchronized in normal chil-
dren, they will be cxpected to demonstrate superior free recall compared
to EMR children who must rely primarily on sequential-associative cues
when organizing syntagmatic lists. Once the appropriate strategy is
selected by normal Ss, the differences between the groups will increase
until asymptotic levels in organizational capacity are rcached.

The results further revealed that form-class of stimuli as an in-
dependent variable had little ecffect on frece recall learning. Only
when interacting with associative s:trength of stimuli did form-class in-
fluence the recall of subjects. The inferior recall performance of
EMR Ss was especially evident when stimulus pairs were cither paradig-

matic nouns or low-associative strength (sece Figure 5). Thus, when

strong associative cucs are not available to fIMR children, they take




longer. to learn a free recall task than nonretarded children who re-

veal a relatively lower degree of dependence on simple sequential-as-
sociative strategies. Differential performance on the high-associa-
tive paradigmatic list by both groups suggests that nonretarded chil-
dren probably utilize both associative and category relations present
in the list to cue their recoding strategies. On the other hand, EMR
Ss rely mainly on the associative cues and show little evidence of
an ability to shift to more efficient hierarchical strategies in the
absence of strong sequential-associative relationships between pairs
of words.

Within-group comparisons showed that EMR hoys performed-well when
the associative strength between word pairs was high (as determined by
free W-A norms), regardless of the form-class relationship (i.e., para-
digmatic or syntagmatic) of word pairs. Normal boys performed pest
when the associative strength between word pairs was high and when
the association between stimulus pairs was based on paradigmatic criter-
ia. In comparison with normal boys, EMR boys performed best when the
associative strength between word pairs was high and when the associa-
tion between stimulus'pairs was based on syntagmatic criteria. A list
composed of high-associative syntagmatic word pairs provided stronger
sequential-associative cues than a list composed of high-associative

paradigmatic or low-associative syntagmatic word pairs. It seems, there-

fore, that EMR children are comparatively more dependent on simple asso-
ciative relationships and/or transitional probabilities between lin-

guistic units than on structural syntactic or semantic cues. As a re-

sult, their free recall learning is inferior to that of normal children
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on lists constructed so that the association between stimulus pairs

is low or based on paradigmatic criteria.

Associative Clus terinj_

As indicated previously, the results revealed that EMR boys dcmon-
strate significantly less associative clustering than normal boys of
equal CA on a free recall task composed of high-associative paradigmatic
nouns. Paralleling the results for category clustering, the superiority
of normal Ss was maintained over the total 12 trials, although associa-
tive clustering for both groups increased significantly across trials.
Differences between the groups were at a minimum for the first block
of three trials and gradually increased with additional practice up to
a maximum on the third block of trials. This finding provides further
evidence for the two-stage learning position developed previously.

Normal Ss displayed an asymptote, after nine trials, in their associa-

tive clustering performance. Their performance was similar to their
category clustering scores. This asymptotic lecvel was accompanied by a
nonsignificant increase in recall over the final block of trials. The
retarded children did not appear tc reach an asymptote during acquisi-
tion. It could again be argued that the asymptotic level for associa-
tive clustering of normal Ss represcnted the point at which they reached
their maximum limit in recoding capac;ity. Therefore, little improvement
would be expected in their recall on the high-associative paradigmatic
list once this capacity was reached, even with additional practice.
These findings appear to indicate once again that normal children are

able to usc both associative and grammatical relations in organizing
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verbal lists for recall. On the other hand, EMR children are compara-

tively more dependent on simple associative relationships and are at

4 disadvantage when structuring lists based on paradigmatic criteria.
FFurthermorc, the moderately significant relationship revealed between
the frequency of paradigmatic W-A's elicited on the W-A task and asso-
ciative clustering on the Il - P list suggests that W-A responses may

be indicative of storage and/or retrieval strategies of individual chil-
dren. Since normal children tend to produce significantly more péra-
digmatic W-A's, they can be expected to display superior recoding per-
formance on verbal lecarning tasks containing both associative and gram-
matical cues.

The results on the high-associative s_yntagmatic list showed no
significant differences in associative clustering between normal and
retarded boys over éach block of three trials. In addition, the acqui-
sition curves revcaled similar clustering rates for the two groups (see
Figure 9). EMR boys demonstrated no significant differences in either
recall or associative clustering on high-associative lists. On the
other hand, associative clustering and recall performance of normal
boys was reliably greater on the Il - P list than on the H - S list.
These findings imply that both groups employed similar organizational
strategies on the H - S list and different strategies on the H - P
list. The hierarchical strategies employed by normal children on the
I - P list resulted in more efficient performance than the sequential-

associative strategies they presumably employed on the H - S list.

Paralleling the findings for category clustering, a high degrec of
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correlation was found between the amount of associative clustering im-
posed by each group on the high-associative list and the number of
items correctly recalled. The relationship between free rccall and as-
sociative clustering for the high-associative syntagmatic list was
more reliable for EMR than normal Ss. On the other hand, the correla-
- tions for the two groups on the high-associative paradigmatic list
were similar. It could be argued that for the H - S list, normal Ss
employed a combination of associative and hierarchical (i.e., semantic
and grammatical) cues in clustering the items whereas EMR Ss were rc-
stricted mainly to employing the associative cues. As a result, normal
Ss may have organized the verbal items in units larger than pairs.
Significant positive relationships were indicated between CA
and associative clustering and recall for normal Ss on the high-associa-
tive lists. On the other hand, for these same lists IQ was not signifi-

cantly related to associative clustering or recall in normal Ss. These

findings would suggest that for normal boys, CA was a more important

variable in determining the relationship between associative clustering
and total recall on high-associative lists. Thus, older nonretarded chil-
dren are more likely to organize hierarchically highly associated items
grouped in varying degrces of grammatical and/or semantic relationships.
Nevertheless, cven with the effects of CA hcld constant, nommal Ss
demonstrate substantial relationships between associative clustering and
free recall verbal learning.

In contrast, for EMR Ss, CA was not significantly rclated to asso-

ciative clustering on the Il - P list, and only moderatcly rclated to

Q 1[:5{)
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total recall. Intelligence Quotient showed little relationship with
total recall and only a moderately high relationship with associative
clustering. llowever, removing the effects of CA and IQ had little ef-
fect on the significant relationship between associative clustering
and total recall performance for EMR Ss on the H - P list. Hence, CA
and IQ cannot account for the significant rclationship among EMR boys
between associative clustering und free recall performance. The re-
sults suggest that EMR children do not develop the capacity to organ-
ize hierarchically or recode highly associated words grouped on the
basis of grammatical and/or semantic criteria as they grow older. In
fact, the associative clustering results for EMR Ss on the H - S list
suggest a different trend.

Substantial positive relationships were indicated betwcen CA and
associative clustering and recall for EMR Ss on the H - § 1list., More-
over, IQ was not significantly related to total recall and associative
clustering, whereas a moderate negative correlation was revealed he-
tween frequency of Paradigmatic W-A responses and both total reccall
and associative clustering. It is plausible to conclude that for retard-
ed children, CA is a more important variable in determining the rela-
tionship between associative clustering and total rccall on all - §
list than is IQ. Thus, EMR children are more likely to approach and
Process frec recall learning tasks on a sequential-associative basig
as they grow older, Nevertheless, even with the cffects of CA held con-

stant, EMR Ss demonstrated a significant relationship between associa-

tive clustering and free recall verbal lecarning.




Subjective Organization Comparisons

As indicated previously, EMR boys displayed rclatively inferior
recall performance on free recall tasks composed of low-associative
paradigmatic and syntagmatic word pairs. In addition a modified m~usure
of subjective organization based on Tulving's original (1962) formula
indicated that retarded boys displayed a higher average level of sub-
jective organization (SO) than normal boys on each of the two low-as-
sociative lists. This formula analyzed pairwise sequences or clusters
of responscs occurring in either direction in a Ss recall matrix. On
the other hand, when Tulving's (1962) original formula was used to ana-
lyze the data, no significént difference was found between the groups
in their subjective organization (SOl) scores on each of the two low-
associative lists. The original formula analyzed pairwise sequences
occurring in only tﬁe forward direction (A-B) in the S's recall matrix
and provided a '"tighter" measure of subjective organization. The find-
ing using the original formula was in agreement with Gallagher (1969)
who employed Tulving's SO1 measure to compare subjective organization of
EMR and CA-matched normal adolescents. Gallagher's findings also re-
vealed that normal Ss recalled significantly more words than EMR Ss
but there was no difference between the groups in their subjective or-
ganization scores. llowever, as indicated previously, Gallagher's find-
ings are subject to a possible confounding due to a failure to control
the form-class (i.e., paradigmatic vs. syntagmatic) of the list stimuli.

It is reasonable to conclude that the original measure of subjec- -

tive organization (SOl) provided a more accurate analysis of the amount
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of subjective organization imposed on the low-associative stimulus

items by nonretarded boys. Mandler (1967a, 1967b, 1968) has argued
that free recall of "unrelated" words is a lincur function of the
number of higher-order units or categories used by Ss in organizing
such lists. Similarly, Marshall (1967) has indicated that as the
level of association decreases, conceptual relationships have a pro-
nounced effect on clustering in free recall. Since normal Ss show
less dependence on simple associative relationships between words,
they may have recoded the individual items on the low-associative
lists into stable higher-order memory units or conceptual categories
larger than pairs. As a result, a "tighter" measure of subjective
organizétion would be more likely to reveal this hierarchical-organi-
zational activity.

Some evidence for the above conclusion is indicated in the rela-
tionship between subjective organization scores and recall performance
of normal Ss on the low-associative paradigmatic and syntagmatic

lists. When subjective organization was measured by the modified SO

measure, neither of the correlations between SO scores and total recall
performance for the L - P and L - S lists was significant. However,
when Tulving's original SO1 measure was used, normal Ss revealed mod-
erately significant positive correlations between SO1 scores and total
recall performance for both low-associative lists.

It may be argued that the modified measure of subjective organi-
zation (SO) provided a more =ccurate analysis of the amount of subjec-
tive organization imposed on the low-associative stimulus items by EMR

boys. Since the associative strengths between these items were low,
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EMR Ss would experience difficulty in attempting to impose a scquential-
associative rather than a rule-governed hierarchically organi;ed
strategy on the stimulus input. It would be especially difficult for
them to form permanent contiguous relationships among the items. As

a result, EMR Ss would have to employ a lower-order sequential strategy
based mainly on idiosyncratic associations among the items. Hence,
their organizations would be of a lower ecrder than those of normal
children. There is evidence that the presence of inappropriate memory
units results in impaired free recall performance (Bower et al., 1969).
It follows that a measure of subjective organization that accounts

for both forward and reverse pairwise sequences is sensitive to idio-
syncratic organizational activity and the presence of "inappropriate"
memory units in the free recall of EMR children. Some support for

this contention is indicated in the relationships between subjective
organization. scores and recall performance of EMR Ss on the low-asso-
ciative paradigmatic and syntagmatic lists. When subjective organiza-
tion was measured by the traditional SO1 measure, neitﬁer of the correcla-
tions between.SO1 scores and total recall performances for the L‘- P

and L - S lists were significant. In fact, EMR Ss revcaled an abscnce
of relationship between the two variables. However, when the modified
SO measure was used, EMR Ss revealed negative relationships betwecn

SO and total recall for both low-associative lists. Morcover, the corre-
lation between SO and total recall for the H - S list was significant
and moderately high. The latter finding suggests that EMR Ss formed

morc ''inappropriatc" memory units on the L - § list.
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Both measures of subjective organization werc cqually reliable.
A comparison of the variability in mean SO scores for each measure in-
dicated a high degree of uniformity in SO scores both between and within
the two groups on the two lists. In general, subjective organization
for the low-associative lists was not reliably related to free recall
learning in either group. The significant correlations obtained be-
tween SO1 and total recall for normal Ss were below those obtained by
Laurence (1966) for children of similar CAs (r = .62). However,
Laurence used pictures rather than words, and her normal Ss were gen-
erally ahove average intelligence. In addition, her Ss were presented
with a longer free recall task und were given more recall trials. It
is poassible that differences between the results of the two studies can
be explained by the differences in subject populations and experimental
procedurcs. Laurence (1966) found no significant differences in SO
scores according to age among her four groups, but did find a significant
age-group difference in recall performance, with greater recall accom-
panying increasing age. These findings are consistent with the find-
ings of fhe present study. Normal boys demonstrated only slight rela-
tionships between CA and SO for low-associative lists, and moderately
high relationships between CA and frece recall performance. In contrast,
negative but moderately significant reiationships were obtained by
EMR Ss between CA and SO for low-associative lists, and positive but
moderately high relationships between CA and free recall performance.
It would appear that younger EMR children are more likely than older

children to organi:ze subjectively, low-associative or "unrelated" words

on the basis of idiosyncratic pairings and to form inappropriate memory
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units.

Tulving's SO1 measure has beer criticized by Mandler (1967a) since
it only evaluates pairwise sequential dependencies and cannot evaluate
possible categorical sequences larger than two. The same criticisms
were directed by Mandler at the measure developed by Bousfield and his
associates for measuring subjective organization (Bousfield § Bousfield,
1966; Bousfield, Puff, § Cowan, 1964). Shuell (1969) has noted that in
some instances these pairwise contingencies on which these measurcs
are based '"'may provide only a crude index of the organization actually
present [Shuell, 1969, p. 361]." It is reasonable to propose that a
measure of subjective organization which evaluates both pairwise and
higher-order sequential dependencies in the subject's recall matrix
may reveal more significant correlations between subjective organiza-

tion and free recall learning. Perhaps a SO measure based on Markovian

matrix algebra would more sharply discriminate among the patterns of
recall sequences characteristic of both groups of children. Further-
more such a measure may provide mcre qualitative information concerning
the types of primary and secondary ofganization typical of good as

well as poor organizers. It may be that the higher-order memory units
of good organizers are based on a greater variety of relationships

including conceptual, associative, phonetic, grammatical, serial, and

idiosyncratic.

Intrusion and Repetition Comparisons

The analysis of extralist intrusions revealed relatively few cate-

gorical and irielevant intrusions for both groups on the categorized
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list. However, EMR boys introduced a significantly greater number
of irrelevant intrusions in their recall than normal children over
all four paradigmatic and syntagmatic lists. In addition, low-asso-
ciative lists elicited more intrusions from both groups than did
high-associative lists. Recoding habits are not as strong in EMR
children as in normal children. As a result, when associative rela-
tions among verbal items werc low, EMR Ss were unable to form as
many permanent associational bonds between the items as normal Ss,
and they had to rely on more idiosyncratic bases of organization. The
unstable connections thus formed were subject to more interference
from extralist words linked associatively to the stimulus words. A
stionger associative network existed for high-associative lists and
the associatively related stimuli were already integrated units.
Retention of some of the associated items facilitated retrieval from
sccondary memory of other items with which those recalled were asso-
ciated. However, the presence of lower-order memory units in EMR Ss
may have reduced the accessibility of information in storage and per-
mitted more interference from associatively related extralist words.
Tulving (1968) has presented evidence that supports the above
interpretation. His findings indicate that the primary role of organ-
ization in free recall learning is to make desired list items more
accessible for retrieval. Thus, organization facilitates the retrieval
of desired information stored in secondary memory in the form of mem-
ory units. He states that '"the retrieval system can have access to
only a limited number of functional S-units [i.e., memory units] in a

given output phase, and, any increase in the recall of nominal E-units
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[i.e., single items defined as such by the experimenter] reflects

the increase in the size of the accessible S-units as a consequence
of secondary organization [Tulving, 1968, p. 31]." When applied to
EMR children, this view would suggest that weaker recoding habits
would provide less powerful retrieval cues than normal Ss possess and
would permit interference from accessible associative responses made
to the list items during storage.

Total recall was negatively related to extralist intrusion
scores in both groups. Retarded Ss demonstrated moderate but signifi-
cant correlations for all five lists, while normal Ss demonstrated
similar correlations for only the low-associative lists and high-asso-
ciative syntagmatic list. The significant correlaéions for normal Ss
on the L - S, L -P, and H - S lists paralleled their relatively lower
recall performance on these same lists. These findings would indicate
that irrelevant intrusions introduced into the free recall of both re-
tarded and nonretarded children have an interfering effect on free re-
call r.erformance. Moreover, children who display a high incidence of
irrelevant intrusions in their_recall performance are more likely to
demonstrate inefficient organizational processes in processing verbal
stimuli.

The results for repetitions indicated some differences from the
intrusion data. EMR boys gave significantly more repetitions of cor-
rectly recalled words than normal boys on the categorized list. llow-
ever, there were no significant differences between the group repeti-
tion scores on the paradigmatic and syntagmatic lists. In contrast to

the intrusion data, repetitions by both groups on high- as opposed to
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low-associative lists did not differ significantly. Repetition scores
tended to be negatively rclated to total recall performance for normal
boys but positively related to total recall for retarded boys. Never-
theless, only the correlations between repetitions and recall for nor-
mal boys on the CL list and for retarded boys on the L - P list at-
tained significance. It is difficult to interpret these findings. It
may be that repetitions by normal boys interfered with the establish-
ment of hierarchical relationships among list items and thereby af-
fected their recall performances. This interference was most effective
in preventing category clustering of conceptually related items on

the categorized list. Repeating words transferred them from storage
in secondary memory to primary memory, and thus preempted time that
could have been spent in sécondary organization.

It could also be speculated that repetitions for EMR boys provided
a means of rehearsing the items by recirculating thqm through primary
memory. Such rehearsal would be most effective on the L - P list
where the possible sequential-associative relations among the items are
relatively low.

In summary, thié section has discussed the results of this experi-
ment in relation to Semmel's (1967, 1969) model of language behavior of
EMR children. It appears reasonable to conclude that this investiga-
tion lends additional support to Semmel's view of the language of EMR
eﬁd nonretarded children. It may be concluded that there is a quali-
tative difference in the organizational strategies used by EMR and non-
retarded children in processing verbal stimuli. Retarded Ss primarily

employ ''sequential-associative' strategies, while "hierarchical" (i.e.,

can
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semantic and grammatical) strategies seem to be synchronized in non-

retarded children. The generality of hierarchical strategies appears
to make them associated more with proficient language behavior--free
recall verbal learning in this case--than are sequential associative
strategies. The results of this investigation have also been examined
in relationship to the litérature concerning both free recall verbal
learning and mental retardation. The authors offered their own logical
interpretations to account for findings that were not explainable in
terms of the language model or the literature in the two areas. The
implications of this work in relationship to theory and practice are

presented in the next section,
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IMPLICATIONS

The findings of the present work have significant implications
for theory and practice. The theoretical views of input organization
which were incorporated into the design of this study also have impli-
cations for understanding and modifying the school performance of men-
tally retarded children.' This section discusses these implications .
within the framework of theory and practice although it is recognized

that the two areas of professional activity are closely interrelated.

Implications for Theory

Short-term Memory Theory. Ellis (1970) has recently revised his

earlier short-term memory (STM) theory of mental retardation (Ellis,
1963, Ch. 4). His earlier work had contended that, compared to normal
Ss of similar CA, retardates suffer from a "diminished'" (in terms of
duration and intensity) ox "impoverished stimulus trace'" which results
in a STM deficit. Ellis had provided evidence from a variety of
sources which offered support for his view. However, subsequent studies
have both confirmed and refuted some of his predictions (Butterfield,
1968; Ellis § Anders, 1968; Fagan, 1968; Scott § Scott, 1968). These
studies have been extensively reviewed by Scott and Scott (1968). The
revised theory provides evidence for two STM processes in both retarded
and normal Ss, as well as evidence that retarded Ss demonstrate a deficit

in "rehearsal strategies.!" The revised theory is based primarily on

comparisons of normal and institutionalized retarded adults and adoles-

-

~ 161




cents of equal CA on a probe-type STM task. Ellis (1970) postulates
a multi-process memory model which is a modified version of the
two-factor theories of memory previously described (e.g., Glanzer &
Cunitz, 1966; Waugh § Norman, 1965).

According to Ellis' model, rehearsal strategies are the mechanisms
transferring information from primary memory to secondary memory and
then to tertiary memory. Primary and secondary memory make up STM,
while tertiary memory is conceived of as being synonymous with long-
term memory or retention over a time period of a day or longer. Pri-
mary memory is a limited capacity system and is viewed "as a sensory,
echoic memory dependent upon attention to stimuli only [Ellis, 1970,
p. 19]." Secondary memory is a longer storage system which serves to

store the '"‘overload" of information from primary memory. Ellis indi-

cates that rehearsal strategies are able to feed stored information
back to primary memory. This process may involve "chunking strategies,
other grouping and organization devices, and encoding [p. 71]."

Based on previous research (Belmont, 1966), Ellis assumes that the
long-term memory process is "normal'' among retarded children.

The results of the studies using the probe-type memory task indi-
cated that normal and retarded Ss did not differ in recency performance,
while retarded Ss were inferior in their primacy performance. From
these findings, [llis hypothésized that the primary memory process ap-

pears approximately equal in normal and institutionalized retarded Ss,

while the secondary memory process differs markedly due to inadequate

rchearsal strategies among retarded Ss. Furthermore, storage in the
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retardate is determined mainly by primary memory since his rehearsal
strategies fail to store the overload of information from primary
memory into secondary memory. As a result, secondary memory fails

to function adeqhately in retardates, and information in the "message'
{i.e., primacy items) other than terminal items is lost. Ellis also
suggested that 'possibly the retardate fails to store information in
SM [secondary memory] as a result of inadequate language skills which
attenuate his capacity to rehearse [p. 29]." In our opinion, El1lis'
findings could be interpreted in terms of Tulving's (1969) definitions
of primary and secondary organization. Thus, when compared with normal
individuals,retarded Ss rely more on primary organizational factors
and less on efficient secondary organizational factors in their STM
functioning.

The results of the present study provide some support for Ellis'
(1970) position. However, the findir.lgs suggest that the hypothesized
deficit in "rehearsal strategies" characteristic of retarded Ss is |
not the result of a failure to store information into secondary memory,
or an inefficient secondary memory process per se. Rather, the results
imply that EMR children, at least, employ secondary organizational strat-
egies to store an'd retrieve verbal information from secondary memory,
but do so on a more primitive and less efficient basis. The present
study did not investigate primary organization of EMR and normal chil-
dren. Ellis' (1970) results indicated that normal and retarded Ss did
not differ in their recency performance. According to Tulving (1968),

the recency effect is one of the "manifestations" of primary organiza-
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tion, although primary organization may be related to the primacy ef-
fect as well. It would appear from Ellis' findings that normal and
retarded Ss employ similar processes in primary organization.

Theory of Primary and Secondary Familial Mental Retardation. As

indicated earlier in this work, Jensen (1970) has developed a theory

of primary and secondary familial mental retardation which shows some
resemblance to Semmel's (1967, 1969) language position. Jensen hy-
pothesized two different types of retardation (primary and secondary)
with qualitatively different patterns of maturational mental abilities
related hierarchically. Separate genetic mechanisms and developmental
curves are postulated for Level I and Level II abilities. Mental abil-
ities found in lower levels of the hierarchy are labeled ''Level I or.
associative ability." These abilities require relatively little process-
ing or recoding of input information, and are considered to be essential-
ly independent of socio-economic status (SES). A deficiency in Level I
ability is referred to as "primary retardation." However, a relatively
small degree of the intellectual retardation found in low SES groups

and among ''slow learners" is thought by Jensen to be of the primazy

type. He proposes that the vast majority of retarded individuals with
IQs below 50 are "primary retardates.' These individual_s are generally
clinically abnormal and are seen as demonstrating a STM deficit.

Level II abilities, according to Jensen, require relatively move
recoding of input information, and comparisons of new input with pre-
viously stored information. Higher grades of Level Ii ability are said
to be found in upper SES groups. In addition, academic performance is

thought to be heavily dependent on this abstract and conceptual level.
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A deficiency in Level II ability is referred to as "'secondary rectarda-
tion." Jensen proposes that the majority of low SES children with IQs
in the range from 50 to 85 are of the secondary type. These individuals
are generally clinically normal and are not seen as demonstrating a STM
deficit. Jensen's theory deals mainly with this latter cultural-familial
retarded group.

“With respect to clustering performance, Jensen (1970) posited
that free recall of uncategorized lists, that is, lists ""composed of
items which are relatively unrelated to one another by any supraordi-
nate concept or category labels [p. 91]," reflected mainly Level I
ability. On the other hand, free recall of categorized lists reflected
a certain degree of Level II ability as well as Level I ability. Jen-
sen predicted that "subjects differing in Level II ability (but not in
Level I) should show less difference in FRu [free recall of uncate-
gorized lists] than in FRcl [free recall of categorized lists] [p. 96]."
He argued that free recall of uncategorized lists "requires nothing
more than Level I ability, involving simply the reproduction of the in-
put [p. 91]." Free recall of categorized lists, however, would evoke
more Level II processes.

Jensen cited evidence which supported the above view. Low SES
groups of second and fourth grade Negro Ss were compared in their free
recall of categorized and uncategorized lists with high SES groups of
second and fourth grade Caucasian Ss. Subjects were presented sets of
20 objects over five trials. The categorized lists were presented in
either a blocked or random fashion. The results indicated that for

categorized lists, recall performance of fourth grade children was
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superior to that of second grade children under all conditions, and
that SES differences in recall were greater at fourth than at second
grade. Recall of the uncategorized lists revealed a relatively small
difference in favor of the high SES groups at both grade levels, with
the SES difference nearly the same for the second and fourth grade
levels. This finding was in contrast to the categorized lists, which
revealed a relatively lairge interaction between SES ahd grades.
Blocked presentation of the categorized list was shown to reduce the
SES difference by facilitating the recall performance of low SES
subjects. Jensen concluded that these findings were consistent with
the view that social class differences in ability involve mainly Level II
rather than Level I processes.

It is unlikely that subject differences in Level I and Level II
processes could account for the findings of the present experiment.
Jensen contends that a greater degree of heterogeneity in Level I
learning abilities should be present among a group of EMR children in
special classes for the educable mentally retarded than among average
children, despite similar variance in IQ or Level II ability. Pre-
sumably groups of Ss drawn from EMR special classes will contain a
large mixture of primary and secondary types of retardation. The pre-
diction from Jensen's theory would be that EMR children demonstrate
relatively more variance than normal children of equal CA in their recall
performance on uncategorized or unrelated lists as opposed to cate-
gorized lists. The findings of the present experiment showed no signi-
ficant differences in total recall variance between the groups for all

five stimulus lists. In addition, the recall findings cannot be ex-
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plained in terms of social class differences in ability level since
SES and race were controlled in the present work.

Jensen's theory further implies that normal children who are
relatively high in Level II ability should display greater performance
differences when compared to retarded children with relatively low
Level II ability on categorized lists as opposed to uncategorized or
unrelated lists. Clustering of conceptually related items is presumed
to occur on the basis of hierarchically arranged verbal mediators and
to require more than Level I ability. In the present experiment the
items on the CL and the H - P lists would each require a conceptual
process of the type which characterized Level II. Free recall of un-
categorized or unrelated lists is hypothesized as requiring nothing
more than Level I ability. Thus, recall performance for the low-asso-
ciative lists (L - P and L - S) would depend mainly on Level I ability.
The reader may recall that, in contrast to these predictions, the dif-
ferences in recall performance between normal and EMR Ss on the H - P
list were similar to group differences in recall on the L - P list.
Although the differences were not tested, an inspection of total group
means for the CL list indicated a similar finding for group differences
on the CL and L - P lists. Moreover, there is a trend for group dif-
ferences on the L - Silist to be greater than group differences on
either the CL or H - P 1ists. These findings may be interpreted as in- !

|

dicating that recall of unrelated as well as categorized word lists re-
quires more than Level I ability to organize adequately the items into ‘

appropriate higher-order memory units. In fact, there is evidence that

free recall of unrelated words is a linear function of the number of
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higher-order units or categories used by Ss in organizing such lists

(Mandler, 1967a, 1967b, 1968). Marshall (1967) has contended that as
the level of association decreases, conceptual relationships have a
pronounced effect on clustering in free recall. It seems logical to
speculate that the "abilities" of Jensen's theory and the "strategies"
of Semmel's view of language are the manifestations of qualitatively
different but overlapping cognitive structures or processes,

Theory of Input Organization of Mental Retardates. As indicated

earlier in this work, Spitz (1966) contended that the slower learning
performance of mentally retarded individuals may be due to a particular
deficit in the organization or grouping of the material to be learned.
This deficit may be caused by Central Nervous System disturbance.
Spitz formulated the following descriptive model in order to cowpare
the information processing abilities of retarded and normal individuals.
According to this view, the learning process can be broken up into the
following seven steps:

(a) arouse (person is alerted)

(b) attend (attention is given to a specific stimulus)

(c) input (file into appropriate "hold" area)

(d) hold (hold for permanent storage)

(e) recall (retrieve material from temporal file if necessary)

(f) storage (put into appropriate permanent file)

(8) recall (retrieve material from permanent file if necessary)

[Spitz, 1966, p. 53]

The reader may note the similarity of this model with the multi-process

memory models described previously (Ellis, 1970; Glanzer § Cunitz, 1966;
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Waugh § Norman, 1965).

Spitz argued that the slower learning performance of rctardates
is probably due to a deficit at step three; that is, "input, and speci-

fically the organization of the material as it enters for filing."

This deficit results in an overload of incoming information which may
exceed the "channel capacity' of the individual's Memory system. As a

result, more "noise' may be introduced into his communication system
y

during transmission, thus hindering learning and memory. Noise is
described by Spitz as "produced by the subject and is manifested by
the subtraction, rearrangement, or addition of information [p. 53]."
Noise for retarded Ss is suggested as occurring as "subjective dis-

organization' which hinders their learning and memory. In contrast,

noise for normal Ss is in the form of "subjective organization' which

aids their learning and memory. Spitz sees the deficiency exhibited

by MR Ss in category clustering on free recall learning tasks as an

example of this problem. However, he emphasizes that short-term memory

research with retardates should be directed towards delineating the

conditions and manner in which retardates organize materials, as well

as indicating how efficiently they display their organizational capacity.
In keeping with Spitz's suggestion, the present experiment both

revealed the organizational processes used by EMR Ss and explored the

nature of these strategies. In support of Spitz's view, the results

revealed an input organizational deficit in EMR boys in processing a

wide range of verbal stimuli. The findings indicated that EMR children

tend to organize verbal materials on a sequential-associative basis

(i.e., in terms of meaningful contiguous or associative relationships),
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and when compared to normal children of the same CA, EMR children
demonstrate inefficient recoding of linguistic input (in terms of
abstract hierarchical-grammatical and semantic relationships). Fur-

thermore, there was some suggestion that the sequential-associative

habits of EMR children become stronger with age. However, development-
al study in this area remains to be researched. Spitz and his col-
leagues have primarily employed samples of institutionalized retarded
adolescents and adults as subjects in category clustering experiments.
The present study extends the category clustering deficits found with
older EMR Ss to include younger children in public school special edu-

cation classes for the educable mentally retarded.

Implications for Practice

Grouping. The analysis of the data in this study indicated that
EMR Ss generally demonstrated greater variability in their performance

than nonretarded boys. Exceptions to this trend were shown in the

category and associative clustering data for the CL and H - P lists

and for repetitions on the H - S list. For these measures, normal Ss
revealed a higher degree of variability in their performance than EMR
Ss. Retarded Ss displayed the highest degree of variance relative to
normal Ss in their intrusion scores and in their repetition scores for
low-associative lists. It appears plausible to suggest that structural
and associative relationships between verbal stimuli interact with
storage and/or retrieval strategies used by retarded children to producc
differential learning rates within the population. Some support for this

contention was previously reported by Semmel, Sitko, and Semmel (1968) .

Differential rates of paired-associate learning were revealed between




EMR boys, who varied in the degree to which they gave paradigmatic

responses on a free W-A task. Paired-associate performance of Ss
classified as low-paradigmatic responders was inferior to that of
high-paradigmatic responders when associative strength between paired-
associates was low. The performance of the two groups did not differ
when associative strength between stimulus items was high, regardless
of the form-class relationship of word pairs. The authors concluded
that there appears an obvious need to further study individual dif-
ferences in the verbal learning performance of children relegated to
the generic category of the educable mentally retarded population.
Prehm (1968) reviewed thc research for rote verbal learning and
memory in the retarded and concluded that the rcte verbal learning
performance of retarded subjects was considerably more variable than
that of nonretarded subjects. Baumeister (1968) has argued for great-
er attention to the analysis of "critical aspects of variability"
within the retarded population. Ilie contended that retardates demon-
strate greater intra-individual variability than normals. In some
situations this variability contributes more to the performance of
retarded than nonretarded subjects. In other words, retarded Ss
may be less able to maintain consistently an optimal performance level
than nonretarded Ss. An implication of this variability "is that any
sing;e observation of performance is more likely to be an underestimate
of "the retardate's optimal ievel than of the normal's [Baumeister,
1968, p. 478]." Baumeister suggested that variables related to moti-

vational, attentional, or arousal processes may be implicated in
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"normal-retardate efficiency differences."

The results of the present investigation indicated a moderate
amount of overlap in variability between the groups on most of the
dependent measures. The writers propose computerized multivariate
analyses based on comparisons between good and poor learners on var-
ious verbal learning tasks. Such analyses should provide more mean-
ingful results than comparisons between heterogeneous intelligence
groups in terms of the usefulness of these data for educational appli-
cation. Teaching strategies could be more effectively revised to
focus on providing more individualized help for the child with poor
learning skills. Emphasis would bo changed from teaching him specific
information to teaching him how to learn. For instance, with the aid
of the computer, large masses of child data based on various verbal
learning tasks could be screened and analyzed by multiple discriminant
analysis for patterns of responses that discriminate between good
and poor learners. Children might be effectively regrouped for instruc-
tional purposes on the basis of these qualitative patterns.

Hopefully such groupings will prove more effective in designing
prescriptive programs leading to the ameiioration of poor school achieve-
ment among children than those presently used: namely, labeling chil-
dren as mentally retarded on the basis of psychometric tests which
usually yield only global scores. For research purposes alone, multi-
variate discriminant or cluster analysis would improve the chances of
obtaining treatment groups with more homogeneous intra-individual varia-
bility in their performance scores, and provide a greater measure of

confidence in the results.
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Training Strategies. Bateman and Wetherell (1965) investigated

theilanguage performance of retarded children on the Illinois Test

of Psycholinguistic Abilities (ITPA), a test developed by Kirk and
McCarthy (1961) to assess the differential language abilities of chil-
dren. The authors reported that retarded children reveal a character-
istic pattern of psycholinguistic deficits in the "entire automatic-
sequential level" as compared to the "representational level." The
automatic-sequential level of the ITPA refers to "the relative
automatized encoding or decoding of sequences of symbols [Mehrabian,
1970, p. 439]" and is composed of three subscales of the ITPA: (a) a
test of visual memory for a series of geometric forms (Visual-Motor
Sequential Scale), (b) a digit repetition task (Auditory-Vocal Se-
quential Scale), and (c) a test of the ability to supply the correct
grammatical form of words within sentences (Auditory-Vocal Automatic
Scale). Bateman and Wetherell stressed the need for memory training

in retarded children, but noted that memory skills were among the most
difficult to remediate. Consequently, the authors suggested that
memory skills may be more closely related to genetic factors than

are the representational level abilities. Bateman (1968) later re-
ported that the performances of retardates in these three areas were
all in the general range of two-thirds to three-fourths of their mental
age. She also related the retardates' grammar deficiency to incidental
verbal learning and predicted that the deficiency would attenuate .
"with prolonged exposure to language patterns [Bateman, 1968, P.7171."

Weener, Barritt, and Semmel (1967) critically evaluated the ITPA
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and found that the theoretical model proposed by Kirk and McCarthy

(1961) does '"not adequately integrate the nine subscales nor does it
adequately explain the relationship among subscales or between sub-
scale performance and other relevant behavior [p. 379]." Furthermore,
Semmel (1967) and Semmel and Bennett (1970) argued that what Bateman
and Wetherell interpreted as a short-term sequential language deficit
is actually an artifact of the stimulus materials contained in the
automatic-sequential scales of the ITPA. For instance, it is difficult
to regard stimuli such as a sequence of digits or geometric forms as
linguistic in nature or revealing any associative or grammatical struc-
ture. Mehrabian (1970) agreed with these views and indicated that
some of the subtests of the ITPA could 'be more appropriately subsumed
under the general category of cognitive abilities, particularly sensory-
motor and perceptual abilities [p. 439])." He provided additional data
which failed to support the model of psycholinguistic abilities by
Kirk and McCarthy (1961).

Contrary to Bateman and Wetherell's position, the findings of
the present experiment provide strong evidence that retarded children
use primarily ''sequential-associative" strategies in précessing lan-
guage. They indicate that the language position developed by Semmel
and his colleagues would have more direct relevance to the practical
application of educational treatment for educable mentally retarded
children than implications drawn from the performance of these chil-
dren on the sequential scales of the ITPA. Considering the importance
of organization in learning and memory, it seems logical to contend
that modifying relatively inefficient sequential-associative organiza-

tional strategies in the direction of more hierarchical rule-governed
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strategies will result in greater academic success for EMR children.

If EMR children store information in a very inefficient way, then

the relationships between words in storage are primitive relationships,
aad it is, therefore, harder to retrieve information. By teaching re-
tardates to chunk or impose organization on language input, we may
eliminate their dependence on sheer rote memory and associative cues,
théreby extending their memory capacity. An improved memory capacity
will allow EMR Ss efficiently to store and retrieve more information,
and thus to show a higher level of language functioning and problem
solving.

Taere is recent evidence by Bilsky and Evans (1970) which sug-
gests that the difficulty experienced by retarded Ss in reading compre-
hension and perhaps in other classroom activities may be due to a
basic inability to organize verbal materials. The authors presented
two groups of older retarded children and adolescents with four trials
of a 20-word free recall task composed of five words from each of four
conceptual categories. One group was presented the stimuli in cate-
gories for the first two trials (i.e., blocked), but randomly on the
last two trials. Both groups were further divided into above- and
below-median subgroups on the basis of the Metropolitan Achievement
Test reading comprehension scores. The results indicated that organized
or blocked word presentation on the first two trials increased cluster-
ing on subsequent random or nonorganized trials. Moreover. the above-
median reading comprehension subgroup revealed significantly ..ore cate-
gory clustering than the below-median subgroup.

A similar study (Evans, 1970) investigated the effects of reading
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level and stimulus presentation mode on category clustering and re-

call performance of mentally retarded adolescents. The results indi-
cated that bimodal presentation (combined auditory-visual modes)r had
a significant effect on recall but not clustering performance. How-
ever, reading grade level was not significantly related to either re-
call or category clustering. In order to help explain this discrepant
finding, Bilsky and Evans reported one major difference between the
two studies. Both the reading scores and category clustering scores
in the Evans study were higher than those obtained in the Bilsky and
Evans study. This finding suggested that ''a certain level of organiza-
tional ability may be required for the development of reading compre-
hension ability. However, once this level has been attained, it is
possible that other processes begin to play a more important role in
determining reading comprehension [p. 775]." The authors reported
that in their study the correlation between reading comprehension and
category clustering was significantly higher when clustering was
"'spontaneous” than when clustering was increased by the presentation
of clustered lists. They suggested that in order to improve reading
comprehension performance significantly, it would probably be necessary
to establish "somewhat stable tendencies for individuals to organize
incoming verbal materials [p. 775]." The fact that blocked presenta-
tion increased clustering on subsequent random trials suggested to
Bilsky and Evans that it may be possible to increase the "effective-
ness' of organizational skills in mentally retarded individuals. From
the total findings, they concluded that one may be able to facilitate

the educational performance of mentally retarded individuals on such
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tasks as reading comprehension by remediating specific deficiencies
in input organization. |

The present writers have recently studied the effect of phrasal

cueing on the free recall of EMR and nonretarded children. Free re-
call and coding of sentences is most representative of information
processing in the classroom (e.g., reading comprehension, mathematical
problem solving, concept formation). We are working from the premise
that retarded children probably have the ability when prompted to re-
code linguistic units into hierarchical components. Unlike nonretarded
children who tend to avail themselves of this competence naturally,
EMR children fail to reveal these tendencies, They apparently rely on
simple associative cues between linguistic units rather than con-
structing hierarchical organizers when processing verbal stimuli, As-
suming the validity of the above line of thinking it appears reasonable
to contend that distinctive cueing of organizational or chunking
strategies will result in the utilization of such strategies by EMR
children and will improve their memory of verbal stimuli.

In order to test this hypothesis the writers presented EMR and
nonretarded Ss with four types of nine-word strings which differed in
the degree of syntactic and associative structure. Each S was present-
ed with one of three cueing conditions. The main findings indicated
that recall of EMR children did not differ significantly from that of
nonretarded children when pausal cues were provided at phrasal bounda-
ries within sentences containing standard syntax. Recall of EMR chil-

dren was relatively inferior when Ss were not provided with these

177




cues but were required to impose a structure in recoding verbal strings

which conformed to standard syntactic rules. Nonretarded children
also exceeded retarded children in recall when given sentences with
distorted syntactic structure and phrasal cueing. The results of the
cueing study cmphasize the importance of phrasal cueing within the
context of standard syntax on the free recall of sentences among re-
tarded children. We infer from these findings that it may be possible
to improve the storage and/or retrisval abilities of retarded chil-
dren through the development of specific pedagogical cueing procedures.
The studies reviewed in this work indicated that it is possible
to increase the free recall and category clustering of stimulus materials
by retarded children by: (a) presenting the items in clusters or
categories (block method) (Gerjuoy & Alvarez, 1969; Gerjuoy § Spitz,
1966; Gerjuoy et al., 1969; Gerjuoy § Winters, 1970; Madsen & Connor,
1968), (b) requesting Ss to remember the words in categories (Gerjuoy
& Spitz, 1965), (c) using a combination of the previous two methods
(Gerjuoy & Spitz, 1966), and (d) pretraining Ss to insure that the
category concepts to be used in the free recall of categorized lists
are present in the "conceptual repertoire" of the individual (Madsen §
Connor, 1968). From these findings, it has been contended that it is
possible to induce a "clustering set' in retarded Ss who appear to be
deficient in spontaneous organization, and who fail to provide their
own organization of stimulus materials although they are able to uti-
lize external organization provided by others (Gerjuoy § Alvarez, 1969;
Gerjuoy & Spitz, 1966). Future research is required to determine

whether such 'clustering sets'" for both cognitive and verbal materials
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will transfer to classroom activities. Gerjuoy § Alvarcz (1969)

were unable to obtain transfer of the clustering set induced by pre-
senting blocked lists to a list of randomly prescnted words one week
later. They speculated that the transfer of the clustering set could
be facilitated by giving Ss several sessions with clustered materials.
Nevertheless, the findings from the present investigation and other
studies suggest that teachers may be able to improve storage and/or
retrieval of information in retarded children, and make information
more '"accessible' in secondary memory by presenting stimulus materials
in a highly organized manner. In this way, they may cue the utiliza-
tion of organizational strategies that prove more efficient than these
which currently characterize this population of school-age child.en.

Teaching Sight Vocabulary. Other important applications of the

present research are in teaching reading and constructing reading
materials for retarded children. Ryan and Semmel (1969) have empha-
sized the importance of language-processing strategies in beginning

and mature reading. They contend that reading can be viewed as a
"constructive active process in which the reader uses his cognitive

and linguistic knowledge to reproduce a probable utterance from a
careful sampling of cues and then matches that prediction for appro-
priateness [p. 81]." The authors suggest that the beginning reader.
should.be'encouraged to develop appropriate higher-order language strat-
egies. Emphasis should be focussed on ""conceptual' aspects of reading
more than ''perceptual" aspects, and relations, more than units or single
words, should be stressed. If reuding is viewed as a constructive

process, then it follows that a knowledge of the organizational strategies
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used by EMR children in verbal learning situations may provide use-
ful criteria in selecting initial sight vocabulary words, and in
determining how such words should be taught. If children naturally
organize words using a characteristic strategy, then it might be more
efficient to structure words in accordance with the "natural" strat-
egies. Hence it is hypothesized that teaching words in structured
pairs is as efficient as reading single words in isolation. Also,
presenting pairs which have a high-associative relationship should be
most efficient for children who reveal sequential-associative strate-
gies when compared to children who reveal a tendency to organize input
hierarchically. When the association between word pairs is relatively

low, it is suggested that sequential organizers will be most efficient

in learning syntagmatic pairs (e.g., orange grass), and hierarchical

organizers will be relatively efficient in learning paradigmatic pairs
(e.g., mother chair).

In any event, the present results suggest that, for EMR children,
the critical variable in the selection of sight vocabulary may be as-
sociative value. Hence, one paradigm for teaching EMR children to
read words might follow these steps: (a) select a high-frequency word,
(b) ask the child to free associate to the word stimulus, (c¢) record
all associations, (d) pair the stimulus word with the highest asso-
ciates, and (e) teach each pair using the paired-associate method of
anticipation and confirmation. By giving a list of high-frequency
words to a total class, W-A norms for the class can be derived, then

Pairs selected based on the norms. A study by the present writers is
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presently in progress which is directed toward investigating these
hypotheses.

These principles can further be incorporated in developing read-
ing materials for retarded children in which new words are chosen to
appear in contexts which EMR children should find easiest to decode.
Ryan and Semmel (1969) have indicated that "easy reading materials
often contain the shortest, most frequently used words with little
attention given to controlling syntax and semantic associations within
a sentence or passage [p. 81]." They suggest that beginning reading
materials should be written which include "controlled syntactic pat-
terns, highly associated words, and strong continuity among sentences
[p. 81]." Rosenberg (1967, 1568) has also demonstrated that associa-
tive dependencies between words play an important role in the recall
and comprehension of sentences and paragraphs. It has further been
shown that paired-associate learning and retention in retarded chil-
dren can be significantly facilitated by providing them with sentences
as aids (Jensen, 1967; Martin, 1967; Rohwer, 1967). It is reasonable
to conclude that reading materials constructed in accordance with
the organizational strategies of EMR children will be most effective
in improving their reading behavior. Presumably these principles
could also be incorporated into instructional materials designed for
subjects other than reading (e.g., mathematics).

Scientific research should provide new understanding of the be-
havior deficits of mentally retarded individuals, as well as provid-

ing methods for furthering their psychoeducational functioning. It

is hoped that the present work has successfully accomplished these




goals. In the opinion of the writers,a focus on the language be-
havior of poorly achicving children will eventually lead to specific
educational interventions which will eliminate the need to label
these children "educable mentally retarded' and segregate them from

the mainstream of education.
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