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ABSTRACT

The function of meaningfulness (E) in children's
verbal learning was examined in this thesis. Subjects were
423 children, aged nine in the calendar year, 1967.

A table of meaningfulness was constructed using Noble's
production method for 120 nouns.

In addition to meaningfulness, experimental control was
exercised over the following variables: form class, list
length, item length, frequency of occurrence in the lang-
uage, specificity, initial alphabetic structure, concreteness-
abstractness, and inter-item associative strength.

Four experimental paradigms were used: a free-learn-
ing, free-recall paradigm in which a mixed list of high- and
low-meaningfulness items was used as the learning task; a
free-learning, free-recall paradigm in which separate lists
of high- and low-meaningfulness verbal items were used; a
paired-associates paradigm in which high-high- and low-low-
meaningfulness items were paired and learned in a trials-to-
criterion task; a serial-order paradigm in which separate
lists of high- and low-meaningfulness verbal items were
learned in a trials-to-criterion task,

In each of the four experiments, meaningfulness (E)
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was found to have a facilitating effect on children's verbal
learning beyond the .01l level of confidence.

The experimental findings were discussed in terms of
learning theory and in terms of their possible implications
for further research in curriculum development and instruct-

ion in elementary education.

Exeaminers:
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I. Meaningfulness: Ratlionale and Significance

This thesis examines the role of meaningfulness (m)
in children's verbal learning. The critical question is
simply put: Does meaningfulness (m), as defined in this
study, facilitate children's verbal learning? In order
to answer this question, it is necessary to define
meaningfulness precisely, to apply the concept in an
experimental situation, and to examine the results in the
light of empirical findings.

All too often in education and psychology, ex-
perimental research appears to have been conducted with-
out reference to practical application. On the other
hand, educational practice has been carried out on the
basis of theory without support from empirical research.
Although this may be defensible from certain points of
view, isolation of basic science from applied science,
when it persists is unfortunate for the educator (Hilgard,
1966) .

The first major concern, then, is to clarify the con-
cept of meaningfulness. A major difficulty is the confus-
ion which has traditionally existed between the terms
"meaning" and "meaningfulness'" in psychology and education.
Perhaps one of the reasons for this has been that be-
haviorist, mediational, and cognitive theorists have taken

divergent points of view and have, themselves, not been



precise in their terminology.

To the cognitive theorist, material becomes meaningful
when it is subsumable under inclusive concepts already ex-
isting in cognitive structure, It is, in fact, the subsum-
ability of logically meaningful propositions within a part-
icular cognitive structure that creates the possibility of
psychological meaning (Ausubel, 1963, p. 4).

To the mediational theorist, material is meaningful in
terms of a representational, mediational process. Words
are meaningful when they act as mediators to evoke in an
organism a fractional part of the behavior elicited by a
significate represented by a stimulus. Previous contig-
uity of non-significate and significate stimuli patterns
accounts for the representational mediation (Osgood, Suci,
and Tannenbaum, 1965, p. 7).

The behaviorist wishes to examine his theory in terms
of empirical demonstration. To him, to speak of internal
processes which cannot be observed is to create a linguistic
fiction. The primary responsibility for the behaviorist
is, therefore, that of description: what is the topography
of any particular subdivision of human behavior? Given
a word, for example, what is its observed meaningfulness
for an individual? The critical question thus becomes one
of measurement: can meaningfulness be quantified and
examined empirically?

Glaze (1928) appears to have made the first systematic



attempt to order verbal units along a dimension of meaning-
fulness. He presented 2,019 CVC syllables (Appendix 1) to
fifteen college sophomores asking them to indicate what the
syllables meant. The meaningfulness of each syllable was
calculated simply as the percentage of subjects who had an
assoclation to the syllable.

Hull (1933), Krueger (1934), and Witmer (1935) also
experimented with measurements of meaningfulness,

Interest in the subject appears to have waned until
Noble (1952) presented a concept of meaningfulness within a
Hullian frame of reference. Unfortunately, he called his
1952 thesis "An Analysis of Meaning". It was a poorly
phrased title in view of his intention to scale for mean-
ingfulness. By Noble's own admission,his free use of the
generic term "meaning" and the inappropriately chosen titles
of his early papers resulted in confusion in later inter-
pretations of his work (Noble, 1963, p. 96).

Noble (1952) stated that meaning was formally defined
as a relationship between stimulus and response and that an
index of stimulus meaning (m) was operationally defined in
terms of the mean frequency of continued written associa-
tions made by subjects within a sixty second time interval.
He postulated that meanings increase as a simple linear
function of the number of S multiple B connections acquirgd
iﬁ a particular organism's history. According to Noble, if

one were to ask a layman what he intended by saying that



"home!" to him meant "family, spouse, children, friends,
love, etec.", he would reply that he thought of these things
when "home" was mentioned.

In compiling his indices of meaningfulness, Noble se=
lected 96 units for scaling. Of these, 20% were paralogs
with a CVCVC structure, 35% were words with a low G count
selected from the Thorndike-Lorge scale (1944), and 45%
were words with a high G count taken from the same scale,.
These verbal units, words, and paralogs, Noble called dis-
syllables.

In scaling for meaningfulness, Noble used the product-
ion method in which subjects were given a to-be scaled dis-
syllable and were asked to write in 60 seconds all the dif-
ferent words which occurred to them as a result of seeing
the dissyllable. One hundred nineteen airmen were used as
subjects and the range of meaningfulness was .99 to 9.61.

Noble (1963) clarified his concept of meaningfulness
and left no doubt as to his original intention. Without
changing his rationale, but with much more precision in
terminology, Noble stated that a systematic approach to
quantifying meaningfulness was essentially the same as he
had outlined it in 1952. An appropriate behavioristic index
of meaningfulness is given statistically by the average num-
ber of continued written associations made by a represent-

ative sample of subjects during a standard time interval

(60 seconds).



Thus: _ ZR

M = e—
where m signifies meaningfulness, B the number of respons-
es, and N the number of subjects (Noble, 1963, p. 84).

It is Noble's concept of meaningfulness which is used
in this study. The emphasis is both connotative and denot-
ative., Further, it is quantitative. The number, not the
strength, nor the affect, of the associations is the criti-
cal variable. Skinner (1957) marshals convincing evidence
to suggest that there is not a one-to-one correspondence
between words and things, and that denotation, therefore,
does not suffice to explain meaningfulness., To Skinner,
connotation must supplement denotation and a study of the
associative process, therefore, seems necessary (Skinner,
1957, p. 9).

Noble's concept of meaning does not subsume causation
except that he sets it in a Hulllan frame of reference
wherein hebit strengths and response hierarchies have com-
mon properties (Noble, 1952, p. 422). As Ausubel (1963, p.
37) rightly pointed out, however, a highly meaningful sym-
bol tends to be both subjectively more familiar and to e-
voke more associations than a less meaningful symbol, but
this is not the reason why it is meaningful in the first
place. However, this in no way detracts from Noble's be-
havioristic concept of meaningfulness which, in fact, pro-

vides a compelling base for both theoretical speculation



and empirical research (Underwood & Schulz, 1960, p. 45).



II. Review of Relevant Literature

Subjects

Research in verbal learning has been conducted mainly
using university students as subjects. One of the reasons
for this probably has been the ready availability of col-
lege undergraduates. However, undoubtedly there also has
been an implicit assumption that each act of learning con-
tains in microcosm the whole problem of learning (Carroll,
1964, p. 337) and, therefore, that conclusions drawn from
experimental data in studies with adults have relevance for
subjects of all ages.

Several researchers, however, note the advisability of
exploring the parameters of verbal learning using young
children as subjects.

Keppel (1964) states that this is both an important
and necessary step in the field of verbal learning. Paivio
and Yuille (1966) point out the need for systematic studies
to replicate adult findings with children and note that
such studies are necessary in order to identify the roles
of various verbal processes.

Underwood (1959), discussing verbal learning in ed-
ucation, feels that conclusions drawn from experimental
work with adults cannot be automatically transferred to
children. He concludes that representative experiments are

mandatory in the classroom if laboratory principles are to



be generalized and applied to real life situations. Stroud
(1940) makes a strong plea for closer coordination between
the laboratory and the school setting. He underscores the
need for experimental psychologists to familiarize them-
selves with educational problems and practices and for ed-
ucational psychologists to give more attention to precise
experimental procedures.
Norms

One of the major deficienciles in verbal learning stu-
dies with children has been the lack of normative data drawn
from other than adult samples. Goss and Nodine (1965), for
example, in summarizing 29 different scales of meaningful-
ness and related attributes reported only one (Shapiro,
1964 a, 1964 b) in which children were used as subjects,
Shapiro herself emphasized the need for establishing norms
for variebles such as meaningfulness for a population from
which samples could be drawn for intended further studies of
verbal behavior and learning. Castaneda, Fahel, and Odom
(1961) stated that word lists which had been standardized on
elementary school-aged children were not currently available.
Spreen and Schulz (1966) noted that there was a very limited
amount of material suitable for use in verbal learning
studies with subject populations other than college students.

Palermo, Flamer, and Jenkins (1964), concerned with the
problem of finding suitable norms for use in children's ver-

bal learning studies, used Archer's norms (1960) which had



been standardized on 216 college undergraduates., They con-
structed paired-assoclates lists for use by fifth-grade
children and adults. By giving the two groups a common
learning task, they concluded that insofar as CVC trigrams
were concerned meaningfulness values based on adult norms
exercised a similar effect for both adults and fifth-grade
children. Their study, however, was predicated on the as-
sumption that the meaningfulness of CVC trigrams was a
function of the degree to which the trigrams departed from
the parent language and orthography and that linguistic and
orthographic habits in children and adults would be essent-
ially the same. Whether or not this conclusion is valid

for CVC's is a matter for conjecture., It certainly does not
seem warranted, however, when meaningful verbal units, words,
are being considered and when, therefore, there is, in fact,
no departure from the parent language.

Shapiro (1964a, 1964b), interested in comparing adult
and child meaningfulness indices, found a rank-order cor-
relation of .66 for males and .58 for females when she used
word CVC trigrams in a study with fourth-grade and college
students. Unfortunately, in her comparison, the derivation
of the meaningfulness indices differed for the two samples.
She used a modified production method to obtain norms for
the children and Noble's (1961) rated association indices
for her college-aged subjects. Thus, even if her correla-

tions had been higher, her findings would seem to have
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limited use as a source of data in further empirical re-
search on children's verbal learning.

Agrawal (1965) using 135 subjects, ages eight to
eighteen, and employing Noble's method of deriving a mean-
ingfulness index for each of ten concepts, found age to be
positively related to meaningfulness., This finding would
seem to underscore the need for caution in using adult norms
in verbal learning research with children., It appears that
the failure of most verbal learning studies to employ mea-
sures standardized on the population under consideration
(Schutte & Hildebrand , 1966) constitutes a serious lack of
empirical precision.

Scales of Meaningfulness

There seems to be no doubt that meaningfulness affects
learning in adult subjects., Before examining the empirical
findings, however, it appears necessary to review briefly
the scales of meaningfulness which have been developed.
Using the single association technique, Glaze (1928), Hull
(1933), Krueger (1934), Trapp and Kausler (1959), and Archer
(1960) constructed meaningfulness scales for CVC trigrams.
Witmer (1935) used CCC trigrams. Taylor (1959) produced
meaningfulness indices for 320 nouns and paralogs. Vander-
plas and Garvin (1959), Goldstein (1961), and Battig (1962)
used random shapes as stimuli to elicit associations from
subjects and subsequently to compute a meaningfulness scale.

Using the multiple association technique, Noble (1952)
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gave 192 airmen a 60-second period to respond to each of 96
dissyllables with as many words as possible, Noble and
Parker (1960) repeated the experiment with college students
and found a correlation of .97 between the two sets of
meaningfulness values. Also using the multiple association
method, Mandler (1955) developed a scale of meaningfulness
for 100 CVC's and Underwood and Schulz (1960) used 42 tri-
grams in arriving at indices of meaningfulness, Anderson
(1965) scaled the letters of the alphabet for meaningfulness.
Meaningfulness has also been scaled for various class-
es of words, again using the Noble method and employing
college students as subjects. Postman (1965, p. 19) chose
48 nouns as stimuli, 24 of which were high-frequency words
and 24 low-frequency on the Thorndike-Lorge scale (1944),
Johnson, Frincke, and Martin (1961) developed indices of
ﬁeaningfulness for 34 nouns, adjectives, and verbs of es-
sentially equal Thorndike-Lorge frequencies. Epstein
(1962), using 48 words in his scale of meaningfulness str-
atified his sample of stimulus units by using 16 concrete
nouns, 16 abstract nouns, and 16 conjunctions. Koen (1962)
used 60 words of various grammatical functions in develop-
ing a meaningfulness scale, Spreen and Schulz (1966), us-
ing 329 nouns rated A on the Thorndike-Lorge scale, and ex-
ploring the parameters of meaningfulness, abstraction, and
pronunciability, used college undergraduates to scale for
specificity, concreteness, and meaningfulness. Saltz (1967),

with 45 psychology students as subjects, scaled for mean-
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ingfulness for 100 nouns randomly selected from the Thorn-
dike-Lorge list.

Tables of meaningfulness (m') also have been developed
using associative-rating scale methods wherein subjects are
usually asked to indicate whether or not the stimulus brings
to mind an association, or to rate the meaningfulness of the
stimulus along a linear scale of varying length. Cieutat
(1963), for example, provided his subjects with a seven-
point scale and asked them to rate each stimulus on the num-
ber of things or ideas the word brought to mind: none, much
below average, below average, average, above average, much
above average, extremely many. Noble (1961), Underwood and
Schulz (1960), and Noble, Stockwell, and Pryer (1957) also
developed rated scales of meaningfulness using adult sub-
jects.

Battig and Spera (1962) developed a rated scale of
meaningfulness for the set of numerals from zero to 100.
Cochran and Wickens (1963) used a five-point scale to com-
pute meaningfulness indices for the same numerals, In dis-
cussing the findings of both these studies, however, Cochran
and Wickens noted that such computed values are valid only
within the context of the particular experiment.

Only three relevant studies in which children were used
in developing scales of meaningfulness appear to have been
reported., Gaeth and Allen (1966) using a sample of Archer's

CVC's (1960) and Witmer's CCC's (1935) derived rated mean-
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ingfulness values in terms of the percentage of 361 subjects
in grades four to six who responded "Yes" to the statement:
"Just look at each set of letters separately and try to de-
cide if it seems like a word" (p. 474). Although rated mean-
ingfulness values (m') and meaningfulness indices derived
from the production method (E) have been shown to correlate
in the order of .91 for adults (Noble, 1963, p. 86), no
study was found which would Jjustify generalizing this con-
clusion to children.

Agrawal (1965) in developing a meaningfulness scale for
ten concepts used Noble's technique with subjects aged
eleven to eighteen., However, the small number of words for
which meaningfulness indices were computed severely limits
the usefulness of this scale in further verbal learning re-
search with children.

Shapiro (1964a, 1964b) developed a scale of meaningful-
ness for 65 words, 52 of which were CVC's and thirteen of
which were representative of various grammatical word clas-
ses, Her subjects were 100 boys and 100 girls in each of
grades 4, 6, and 8. Only eighteen seconds and a maximum of
five responses were allowed, however, This ceiling of five
associations and the short time allowed for responses sev-
erely limited the range of meaningfulness in this study:
fourth grade from .84 to 3.51, sixth grade from 1.10 to
3.89, and eighth grade from 1.49 to 4,15, This character-

istic of the Shapiro scale appears to have restricted its
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usefulness for many types of verbal learning studies.

Meaningfulness in Verbal Learning

A large number of experiments have been conducted in
the laboratory setting using various scales of meaningful-
ness in verbal learning by adults. Epstein, Rock and Zuck-
erman (1960), in a monograph describing a series of experi-
ments in which meaningfulness was a variable of interest,
outline five principles which have been advanced to explain
the facilitating role of meaningfulness in verbal learning:
associative principle, familiarity facilitation, transition-
al probability, habit formation, and organizational reper-
toire.

Much of the experimental work which has been done to
examine the function of meaningfulness has been predicated
on a behavioristic rationale and observed behavior has been
the dependent variable of interest. In studies using the
paired-associates paradigm, meaningfulness has been shown to
facilitate learning on the response side (Cautela, 1965;
Kothurkar, 1963; Martin, Cox & Boersma, 1965; Nodine, 1963;
Underwood & Shulz, 1960), and on the stimulus side (Epstein
& Platt, 1964; Mandler & Campbell, 1957; Paivio, Yuille, &
Smythe, 1966; Richardson & Brown, 1966; Saltz, 1967),
Epstein, Rock, and Zuckerman (1960; using a series of paired-
assocliates tasks constructed of nouns, conjunctions and pre-
positions, and nonsense syllables, found significant dif-

ferences in learning performances between each of three
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degrees of meaningfulness.

In serial-learning studies, meaningfulness has again
been shown to exert a facilitating effect (Badia, Rosenberg,
& Langer, 1965). Imae and Umemoto (1966), using Umemoto
and Imae (1965) values of meaningfulness for numbers found
meaningfulness to be a good prédictor of learning. Ncoble,
Showell, and Jones (1966) concluded that scaled meaningful-
ness was more effective in predicting memorization of a
serial-learning task than was associative strength or pro-
nunciability.

Keppel (1964) noted that prior to the time of his
writing, no studies had been reported in- which meaningful-
ness had been manipulated as the variable of interest using
children as subjects. A review of the literature confirms
this statement although one study (Stoddard, 1929) demon-
strated that high-school students showed about two times as
much learning for French-English vocabulary pairs as for
English~French, Assuming that English words were more
meaningful to American students than French words, this
study would seem to indicate a facilitating effect of re=-
sponse meaningfulness on paired-associates learning.

Since 1964 only a few studies have been reported in
which meaningfulness was manipulated with children. Green-
feld and Prindle (1966), using secondary students unacquaint-
ed with Spanish, found that both meaningfulness and rein-

forcement were influentlial in the acquisition of Spanish
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vocabulary items. Rearden and Gladstone (1966), using
Krueger's norms at three levels of meaningfulness with fourth-,
sixth-, eighth-, tenth-,and twelfth-grade students, and trials
to mastery as the criterion measure of learning, concluded
that both age and meaningfulness were significant variables
in a paired-associates task. Gaeth (1964), using CVC's and
three letter words, found learning to be a function of mean-
ingfulness in a verbal learning study with school children.

Cooper and Gaeth (1967), studying interéctions of mod-
ality with age and meaningfulness in verbal learning, and
using five grade levels in the Detroit public school systen,
concluded that when Archér'é norms were used in a paired-
associates study, there was no preferred modality for high-
meaningfulness materials. As the difficulty of the material
increased, however, visual presentation was favored. In
both the Rearden and Gladstone study, and the Cooper and
Gaeth study, however, indices of meaningfulness were used
which had been derived from adult subjects. Until verbal
learning studies are undertaken which use indices of mean-
ingfulﬁess derived from samples of the population under
consideration, research results can be at best only specu-
lative. It 1is possible, for example, as Keppel (1964)
pointed out, that future research will reveal that measures
of meaningfulness will not predict learning for children as
well ds they do for adults. .

Although meaningfulness has been shown to facilitate
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adult learning, its effect on retention 1s far from clear.
Vicory and Asher (1966) note that meaningfulness measures
may be more clearly related to acquisition than to reten-
tion. Ekstrand and Underwood (1965) in a free-learning,
free-recall situation where original learning was held con-
stant, found that there was no difference in retention of
high- and low-meaningfulness materials. Epstein (1963) con-
cluded that short term retention of items learned under
conditions of free recall did not differ for high-and low-
meaningfulness items. Deese (1961) maintained that words
once encoded should be equally well recalled. Underwood
and Keppel (1963b), speaking of the reliable facts of for-
getting, state that the degree of learning is the only
variable involved in a substantial way in retention.

On the other hand, Gibson, Bishop, Schiff, and Smith
(1964), testing retention by recognition and free recall,
concluded that meaningfulness facilitated retention by pro-
viding a category for grouping the initial items, thus aid-
ing retrieval., McNulty (1965), interested in short term
retention, found low-meaningfulness material harder to re-
call, reconstruct, or serially anticipate than high mean-
ingfulness materiai but found low-meaningfulness material
easier to recognize. Dowling and Braun (1957) noted that

the effect of meaningfulness on retention at one and seven

days after learning was not significant when measured by re-

learning and reconstruction but was significant when measured

by unaided or aided recall. Underwood and Richardson (1956)
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reported that at 24 hours, meaningfulness did not signific-
antly influence recall but did influence relearning. Heim,
Watts, Bower, and Hawton (1966) in a study designed on a
palred-associates paradigm, showed that those words which
were learned most quickly were significantly more likely to
be retained after 60 and 90 days.

‘ No studies were found in which children were used in
research designed to study retention as a function of mean-
ingfulness., In view of Keppel's statement (1964) that fac-
tors which have been isolated for adult learning may have a
differential influence on the verbal learning of children,
and in view of the somewhat contradictory findings of the
reported research on retention, the study of verbal learn-
ing and retention as a function of meaningfulness for child-
ren appears toc be an area worthy of research.

Relevant Varigbles

In studying meaningfulness (E) in children's verbal
learning, it is necessary to exercise experimental control
for other variables which have been shown to influence hu-
man learning. Chief among these are the abstract-concrete
dimension, inter-item associative strength, length and pro-
nunciability, phonemic structure, and frequency. Although
it again must be stated that most of the studies reported
have been carried out using adult subjects, these variables
have been shown to exercise significant effects on adult

learning and it would not seem justifiable to discount
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their possible influence on children's verbal learning.

Abstract-Concrete Dimension

The abstract-concrete dimension has been an experimen-
tal variable in several studies. Gorman (1961), using a
dichotomous scale for abstract and concrete nouns, found
that abstract nouns were less well remembered than were con-
crete nouns. Bloomer (1961) concluded that the dimension
of concreteness-abstractness was significantly related to
reading difficulty. Spreen, Borkowski, and Gordon (1966),
controlling for two measures of abstractness in a study with
30 normal and 60 mentally defective adults, found high-con-
crete words were more easlily recognized in both groups.
Dukes and Bastian (1966), in an immediate free-recall test
using abstract and concrete nouns equated for meaningfulness,
stated that more concrete than abstract nouns were recalled.
Catalano (1960, p.19) using a test of free recall, concluded
that concrete nouns were better recalled than were conjunc-
tions and prepositions, or abstract nouns. Riegel and
Riegel (1961), interested in various stimulus parameters on
word recognition thresholds, found that words which denoted
concrete objects were more readily recognized than were
words without perceivable referents,

In a paired-associates study, Paivio and Yuille (1966)
noted that for children in the fourth, sixth, and eightq
grades, concreteness had a facilitating effect on the stim-

ulus side., Yarmey and Paivio (1965) and Paivio (1965) in
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separate studies drew the same conclusion from data from
adult subjects.

Associative Strength

Associative strength between verbal units has been the
independent variable in several studies. Using the Castan-
eda, Fahel, and Odom norms (1961) with 40 fourth- and 40 sixth-
grade children, McCullers (1961) found a significant differ-
ence in a trials-~to-criterion task between lists constructed
of high- and low-associative pairs. Unfortunately, although
he stated that he constructed his lists alike in all other
respects, McCullers did not elaborate on his specific
criteria for control.

Deese (1959), using the Russel and Jenkins Minnesota
norms (1954) concluded that inter-item associative strength
in a free-recall paradigm was positively correlated with the
number of words recalled. Keppel (1963) stated that var-
iation in association value was highly related to learning,
as did Castaneda, Fahel, and Odom (1961), Lindley (1963),
Nikkel and Palermo (1965), and Pollio and Christy (1964).

Bousfield, Cohen, and Whitmarsh (1958) found that the
more readily subjects could categorize groups of words, the
more readily words were recalled, thus suggesting the fac-
ilitating effect of inter-item associative strength. Heim,
Watts, Bower, and Hawton (1966), in a paired-associates,
trials-to-criterion experiment concluded that association

value exercised a significant effect on learning.
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Palermo and Jenkins (1964a), working with fifth-grade
children and using their own norms for word associations,
found in a paired-assoclates task that the mean number of
errors varied inversely with the associative strength of
the pairs. Simon and Hess (1965) using the Simon, Lotsof
and Pease norms (1963), in a free-recall experiment with
fourth-, fifth-, and sixth-grade children, concluded that
performance was reliably related to inter-item associative
strength. Nikkel and Palermo (1965), in an experiment using
60 sixth-grade children, noted that children's natural word
associations played an important role in the occurrence of
mediational phenomena in learning. In this study, however,
Kent-Rosanoff (1910), Palermo and Jenkins (1964b), and
Archer (1960)norms were used, none of which had been devel-
oped from the children used in the study.

The need for developing and using association norms,
as well as meaningfulness indices derived from samples sub-
sumed by the population of experimental subjects, has been
pointed cut in several relevant experiments. Woodrow and
Lowell (1916), for example, concluded that responses of
children ages 9, 10, 11, and 12 differed markedly from re-
sponses of adults. This conclusion had been previously
drawn in a study by Rosanoff and Rosanoff (1913). Entwisle,
Forsyth, and Muuss (1964) and Entwisle (1966e), comparing
child and adult associations, demonstrated that a shift from

syntactic responses to paradigmatic responses occurred with
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increases in age. Palermo and Jenkins (1963) noted that in
word-association tests, children and adults differed in the
frequency of superordinate responses, Brown and Berko (1960),
and Ervin (1961) in two separate studies found evidence of a
change in the type of associations given to a stimulus word.
As the ages of the subjects advanced, there was an increase
in paradigmatic responses,

Entwisle, Forsyth and Muuss (1964) in a comparison of
their own norms with those of Woodrow and Lowell (1916) con-
cluded that there was a marked change in assocliative respon-
ses of children over time,

Ruth and Nye (1967), in a comparative study using
children in Albany, California, and Victoria, British Col-
umbia, found that primary responses correlated .72 in both
the Albany sample and the Victoria sample with those in the
Palermo and Jenkins norms (1964). For 33 of the 50 items
used as stimuli in their study, they found significant var-
iation in associative strength between Victoria observa-
tions and the normative expectancies taken from the Palermo
and Jenkins data.

Thus, not only does there appear to be an age differ-
ential in associative response but also an environmental
factor, both geographical and temporal. The assumption
that normative data on word associations derived from one
population apply to another can only be speculative until

research studies establish this fact empirically.
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Length and Pronunciability

List length, length of words, and pronunciability of
verbal items have also been variables of experimental in-
terest, and the findings appear to be somewhat inconclusive.
Bogartz and Headrick (1965) and Davis (1966) found that
trials to criterion increased linearly with increased list
length. Waugh (1967), however, in a study using 18 summer
school students in a free recall experiment, stated that the
number of items retained from a list was independent of the
number of different items presented, and that the probabil-
ity of recall occurrence increased in direct proportion to
the number of seconds taken for presentation. She conclud-
ed, therefore, that the amount of time taken to present the
list was the critical variable. Miller (1956), however,
postulated a clear and definite limit to the number of items
a subject could remember, He set the span of immediate mem-
ory at seven items, plus or minus two, believing it to be
the limiting factor in the amount of information a subject
could receive, process, and remember,

Underwood and Schulz (1960) presented evidence to show
that pronunciability and rate of learning were related far-
iables as did Underwood and Postman (1960)., Lindley (1963,
1966), however, concluded that pronunciation did not facili-
tate learning. He stated that the effect of pronunciability
depended on whether the experimenter or the subject did the

pronouncing. Lindley and Stone (1967), using adult subjects,
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found that associative strength, not pronunciability, was
the critical factor in free recall of verbal iteums.

Length of words was shown to correlate highly with rated
pronunciability by Spreen and Schulz (1966), In research ex-
ploring the parameters of abstraction, meaningfulness, and
pronunciability, they found an intercorrelation of .83 be-
tween pronunciability ratings and length of words. They there-
fore concluded that it was unnecessary to retain both in
analyzing their data, Hall (1967), examining relationships
among a number of measures of meaningfulness for 100 subjects,
presented date to warrant the conclusion that measures of
pronunciability and association have much in common and
that a single measure would satisfy the experimental re-
quirements of many investigations.

Initial Alphabetic Structure

There is some evidence that initial alphabetic structure
of a verbal unit affects learning. Peixotto (1948) showed
that a positive relationship existed between recognition of
syllables and the frequency of occurrence of the initial let-
ter of the syllable. Broerse and Zwaan (1966), in a study
using Dutch seven letter nouns unfamiliar to the subjects,
presented data to confirm the hypothesis that the informa-
tion value of the initial letter in the identification of
words is & significant determinant in learning. Subjects
in the study were able to enumerate more nouns if the init-

ial letter was available than if the final letter was given.
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The authors concluded that because words appeared to be re-
trieved from memory in a sequential pattern, the initial
letter wes the critical starting place for learning verbal

units.

Frequency

Frequency of word usage has also been shown to affect
learning. Using the Thorndike-Lorge scale (1944), Postman
(1961) found that for college students, high-frequency words
were learned faster in a trials-to-criterion serial-order
task than were low-frequency words. Winnick and Kressel
(1965) noted that word freéuendy had a consistent effect on
measurements of tachistoscopic recognition and paired-as-
soclates learning. High frequency words were recognized
more easily and learned more readily than were low-frequency
words. Johnson (1962) established that the frequency with
which the.trigram appears in the language (Underwood and
Schulz, 1960) was a predictor of rate of verbal learning.
Johnson, Thomson, and Frincke (1960) found that the variable
of frequency produced differential visual duration thresh-
olds for words. Saltz (1967) noted the need to control for
frequency of océurrence of verbal units in learning studies.
Imae and Umemoto (1966) concluded that both meaningfulness
and frequency of usage of each item were important variables
affecting the rate of learning.

Verbal Learning Paradigms

The paired-associates paradigm, the serial-order task,



26

and the free-learning, free-recall methods have been used
traditionally in verbal learning studies, The latter, al-
though probably the least used in the laboratory, appears to
be the method most applicable to classroom learning.
Underwood and Keppel (1963a) and Underwood and Erlebacher
(1965) outline the technique of free learning which appears
to be used with increasing frequency in current verbal
learning research.,

Underwood (1964), for example, used free learning in a
study on articulation in verbal learning. Underwood, Ek-
strand, and Keppel (1964), studying distributed practice,
used both a paired-associates paradigm and a free-learning
design. Postman and Phillips (1961) tested subjects with a
free-recall task, as did Bousfield (1953), Bousfield, Cohen,
and Whitmarsh (1958), Garner and Whitman (1965), Horowitz
(1961), and Miller (1958).

Cautela (1965) gave subjects a seven minute free-study
period to learn a paired-associates task. Simon and Hess
(1965) used a free-study, free-recall design in examining
the facilitative effect of inter-item associative strength
on learning. Paivio (1967) studied free recall of nouns as
a function of concreteness, specificity, imagery and mean-
ingfulness, and Lindley and Stone (1967) used a two-minute
free-study, free-recall paradigm in examining measures of

meaningfulness and free recall.
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III. Table of Meaningfulness

In order to provide a source of empirical data for use
in this and other verbal learning studies, a Table of Mean-
ingfulness for 120 nouns was derived. Data were taken from
a sample of 135 children all of whom were attending school
in the Greater Victoria area and who were nine years old in
the calendar year, 1967.

Intact groups of subjects were randomly selected from
a list of classes 1n the Greater Victoria school system in
which pupils completing their third year in school were
heterogeneously grouped to the extent that they represented
the total grade three population in the school (Appendix 2).

One hundred twenty mass and count nouns were randomly
selected from the Thorndike-Lorge list (1944). The sample
of words was stratified to include60 A words and 60 AA
words. In each category, 30 mass and 30 count nouns were in-
cluded (Appendix 3).

Nouns were checked in the Dictionary of Canadian Eng-

lish, The Senior Dictionary (Avis, Drysdale, Gregg, and

Scargill, 1967) to ensure the current use of words in the
Canadian culture.

Words were randomly arranged on mimeographed sheets,
four words to a sheet (Appendices 4 and 5).

Instructions to teachers and pupils were mimeographed

(Appendix 6). One meeting was held with each teacher and one
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demonstration session conducted by the experimenter.

Six data sheets, randomly assigned, were completed by
each of five groups of subjects on successive days in May,
1967, Order of presentation was random.

Marking criteria, adapted from Noble, 1952, were de-
fined (Appendix 7). Six hundred response forms, five for
each of the 120 nouns, were randomly selected and marked
separately by two markers, Twelve discrepancies of one
point each occurred in the totals making an inter-marker
agreement of 98 per cent.

A Table of Meaningfulness was derived from the data:

e
Range of meaningfulness was 8.41 to .41 with a median of 4.25
and a mean of 4,29 (Table I).

A sample of 204 subjects in Saanich, an adjacent school
district to Greater Victoria, was used for cross-validation
purposes., Random selection of classes was identical to the
procedure followed in collecting data for the Table of
Meaningfulness (Appendix 2).

Forty-eight nouns were selected from the Table of
Meaningfulness, 16 high m nouns, 16 intermediate m nouns,
and 16 low m nouns., Words were randomly arranged on data
sheets, four words to a sheet as before (Appendix 8).

Each data sheet included one high m word, one low m

word, one intermediate m word, and one noun selected from
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the remaining pool of words. In each case, selection of
words was random.,

Three data sheets, randomly assigned, were completed
by each of four groups of subjects in June, 1967, and in-
dices of meaningfulness derived (Appendix 9).

A correlation coefficient (Pearson product-moment) of
.92 was obtained between the two measures of meaningfulness

for each of the nouns (Appendix 10).
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Table I. Table of Meaningfulness

house 8.41 student 4,96 enemy 3.52
clothing 7.74 beauty 4,93 dollar 3.48
world 7 <67 fashion 4,93 nut 3.48
breakfast 7.26 sugar 4,93 branch 3.44
weather 7.11 wool 4,85 gold 344
hospital 6.96 league 4,74 heart 3.41
lady 6.96 trail 4,74 pan 3.41
island 6.93 news L.,70 sword 3.33
room 6.63 prison L.70 pupil 3.30
chicken 6.56 building L, 67 settlement F.22
farm 6.52 joy 4,67 wind 3.22
food 6.52 . paper 4,63 courage 3.15
office 6.37 finger 4,59 justice F.11
town 6.33 stage 4,56 professor 3.11
mother 6.26 teeth 4,52 understanding 3.07
wood 6.26 passenger 4. 44 nation 3. 07
grass 6.19 oil L, 37 pleasure 3.04
fun 6.11 salt L,37 strength 3.00
west 6.07 maid 4,33 inch 2.81
accident 6.04 deed 4,30 moment 2.78
meat 5.96 bill 4,19 spirit 2,77
shade 581 gas 4.19 faith 2.74
baby 5,66 pattern 4,19 defence 2.74
property 5.63 job b,o7 memory 2.74
sport 5.673 factory 4,07 height 2.59
meal 5.56 soil 4,07 freedom 2.52
arm 5.52 history 4, o4 charm B.52
darkness 5.52 material 4,00 shame 2.41
outside 51l season 3.96 wine 2,07
principal 5.41 ice 3.93 victory 1.96
woman 5+33 cream 3.89 peace 1.93
friend 5.30 eye 3.89 future 1,78
mouth 5419 slave .85 committee 1.63
coin 5 all truth 3.78 commerce 1.33
nose 5.11 temple 3.74 virtue 1.11
music 507 friendship 3.66 wealth 1,04
treasure 5207 mile 3.66 quality .96
minister 5.00 glory 3.59 content «93
class 4,96 metal 3.59 concern .93
sky 4,96 style 3.56 possession A1
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IV. Experiment I: Free Learning, Free Recall,
Mixed List

Introduction

The function of meaningfulness (E) in children's ver-
bal learning, was examined in the first experiment in this
thesis., A free=-learning, free-recall paradigm was used in
order to ascertain whether or not differing degrees of
meaningfulness would differentially affect children's ver-
bal learning.

Learning Task

A learning task was constructed consisting of a mixed
list of nine high-and nine low-meaningfulness words select-
ed from the Table of Meaningfulness. Range of m for the
high-meaningfulness words was 4.85 - 7.74 with a mean of
6.02. Range of m for the low-meaningfulness words was .41
- 3,41 with a mean of 2.25,.

Control of Relevant Variables

In addition to meaningfulness, experimental control was
exercised over seven variables. Words were selected with as
high an m value or as low an m value as possible for each of
the two categories of meaningfulness. A word was eliminat-
ed from the learning task only if it failed to meet the cri-
teria established for the seven variables as follows:

1. Length, List length, the number of syllables in
each word, and the number of syllables in the total learn-

ing task were the criteria used to equate the length of high
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and low m words. Nine words were used in each of the two
categories. In each case, five one=-syllable words, two two-
syllable words, and one three syllable word were used. The
high m 1list had one two-syllable word which was matched with
a three-syllable word in the low m 1list. Total number of
syllables in each learning task was 14 for high m items and
15 for low m items.

2. Frequency. In the high m category, six A words
and three AA words were used. In the low m list, seven A
words and two AA words were used. The J count served as a
second control, high m words having a_J count mean of 452
and low m words a J count mean of 408,

3. Form class. All words were nouns.

b, Specificity. Mass and count nouns were used., Both

high m and low m lists had four count and five mass nouns.

5. Concrete-abstract dimension. Words were rated on

a three point scale: concrete nouns (c), such as "chicken",
or "branch'"; concrete-general nouns (c-g) such as "wine'", or
“sugar!; abstract nouns (a) such as '"charm", or "freedom".
High m list consisted of four concrete, three concrete-
general, and two abstract nouns, and low m words of four
concrete, two concrete-general, and three abstract nouns.

6. Initial alphabetic structure. High m words and low

m words used in the learning task had identical initial
alphabetic structure with one exception. In the low m cat-

egory a word beginning with "p" was included and matched with
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a word beginning with "w" in the high m list. The learning
task contained one consonant digraph "ch" in each category
of meaningfulness and six consonant blends, three in the
high mw words and three in the low m words.

7. Inter-item associative strength., All words were

checked in the Palermo and Jenkins Word Association Norms

(1964) and in the Entwisle norms (1966b). In no cases were
words included in the learning task if associations existed
with other words in the same category.

A Teble of First Assocliations was constructed from the
data used in compiling the Table of Meaningfulness., Words
were included in the table if they had been given as a first
association more than once and a percentage associative-
strength index computed (Appendix 11). No words were in-
cluded in either of the categories of meaningfulness for
which first associations existed.

From the above analysis, it can be noted that in no
case, for any of the variables over which control was ex-
ercised, was a discrepancy of more than one item allowed.
In the case of frequency, J=count means were equated to
within an occurrence of 44 times per 4% million words or 10
times per million words. These parameters were set in or-
der to allow for a maximum range of meaningfulness with

minimum discrepancies between each of the other relevant vari-

ables.
Table II summarizes the control of relevant variables,

The 18 words included in the mixed-list learning task
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Table II1: Learning Task : Control of Relevant Variables:

- concrete-abstract dimension
- inter-item associative strength

Mixed List

High m 1 21 3 4 516 7 8 9
farm 6.52 i AA | 700 f C c 0
class 4,96 | 1| AA| 700 ¢ | c c 0
sport 5.63 1 A 319 s o M a 0
clothing 7.74 | 2 | A | 400| ¢ | M c-g | O
west 6.07 1| AA| 700 w M a 0
sugar 4,93 2 A 503 8 M c=-g 0
wool L.85 1| A 235 w M c-g 0
hospital| 6.96 3 A 220 h s ¢ 0
chicken | 6,56 2 | A 290 ch| # C g 0

X X

9 6A 3y he| ke
6.02 (14 |3AA | 452 1# 5M 3c-g| O
2a
Column 1 - meaningfulness (m)
Column 2 - length (number of syllables)
Column 3 - frequency
Column 4 - J count
Column 5 - initial alphabetic structure
Column 6 - blends and digraphs
Column 7 - specificity
8
9
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Table II - continued

Low m 1 2| 3 L 516 7 8 9
sword 3.33 1| A 390 S W C c 0
committee | 1.63 | 3| A | 109| ¢ + c 0
wine 2,07 | 1| & |293] w | M| c-g | O
commerce L«33 ‘ 2, A 277 c | M c-g 0
possession 41 | 31 A | 310! »p | C c 0]
charm 2.52 1 A 264 ch; # M a 0
freedom 2.52 2! A | 333 : % M a 0
strength 3.00 24 AA | 700 s g A M a 0
heart 3.41 | 1] AA1000| h C c 0

b4 X % he
7A U3 bec| 2c-g| O

9 2,25 |15 2AN L08 ’ 1# 5M 3a
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were arrenged in five different random orders (Appendix 12)
and mimeographed on white paper for use by subjects (Appen-

dix 13).
Subjects

Subjects were 128 children, aged nine in the calendar
year 1967, who were attending school in School District 63
(Saanich).

Experimental Design

The design used in this experiment was a two-factor
analysis of variance with repeated measures on one factor
(Winer, 1962, p. 298).

Subjects were fandomly selected (Lindquist, 1956, p.
191) and randomly assigned to treatment. All subjects
learned both high- and low-meaningfulness items through the
use of a mixed list. Groups of subjects were tested im-
mediately after studying the lists, at one hour, at three
hours, and at 24 hours. Each subject was observed under
both levels of factor A (meaningfulness) but only under one
level of factor B (time of testing).

Three minutes were allowed for study, and three min-
utes for recall of items learned.

Instructions to each subject were identical (Appen-
dix 14).

Winer's "strong word of warning" (p. 301) in connect-
ion with order or sequence effects, such as practice, fa-

tigue, transfer of training, or preceding success or
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failure, was adequately accounted for in this study through
the use of a mixed list and the fact that no subject in the
experiment was tested more than once,

In the analysis of the data, because the same experi-
mental unit, a subject, was observed under more than one
treatment condition, the assumption was made that errors
were correlated (Winer, 1962, p. 299).

Hypotheses and Statistical Treatment of Data

The following hypotheses were formulated:

(1) Differences in levels of meaningfulness will
differentially influence children's verbal learning.

(2) The differential influence of two levels of
meaningfulness on children's verbal learning will be main-
tained over time.

(3) The time of testing will not affect the influ-
ence of meaningfulness on children's verbal learning.

These hypotheses were restated for acceptance or

rejection:
(1) H : 2+ =0
0 dk
(2) H : > =0
o (o}
(3) H :+ =0
0 AB

A summary of the analysis of variance, 2 X 4 factorial,
with repeated measures on one factor (Winer, 1962, p. 304)

is presented in Table III.
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(Raw Scores,

Appendix 15):

¢ Analysis of Variance

.OS_AB

3, 124

Source of Sum of Degrees of Mean Squares F
Variation Squares Freedom |
A 92.64062 1 BResEeE 1877 :
B 153.171867 3 51.05728 23,10 ;
AB 6.17188 3 2.,05729 2.62 |
R 84.85937 31 2.73740
AR 33.85937 3 1.09224
BR 189.32812 93 2.03579
ABR 63.32812 93 0.68095
Total 623.35937 255
Error A .78
Error B 2,21
S _ - — - -
c(:;;;gzzinw’faiggg)of F .01 - A 1, 124 6.84 *
.01 - B 3, 124 3.94 !
2.68 %
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A graph of the learning curves is presented in Table IV,

Interpretation of Results

Hypothesis 1. The F ratio for A factor (meaningful-

ness) was significantly different from zero beyond the .0l
level of confidence and the hypothesis, C‘Z =0, therefore
rejected. Differences in levels of meaningfulness were found
to differentially influence children's verbal learning. An
examination of the data (Table IV: Learning Curves) clearly
reveals that the facilitating effect of meaningfulness in
children's verbal learning was greater for high-meaningful-
ness verbal items than it was for low-meaningfulness verbal
items.

Hypothesis 2. The F ratio for B factor (time of test-

ing) was significantly different from zero beyond the ,01
level of confidence and the hypothesis, O%é = 0, therefore
rejected., The differential influence of two levels of
meaningfulness on children's verbal learning was maintained
over time,

Hypothesis 3. The F ratio for AB factor (interaction)

was not significantly different from zero at the .05 level
of confidence, and the hypothesis, <TXB = 0, not rejected.
The time of testing does not interact with the variable of
meaningfulness to produce a differential effect on the
number of verbal items learned as measured by a test of

free recall.
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Table IV: Learning Curves (Data: Appendix 16)

5*

.L'_*

3* N

1* .

Immediate** 1 hour** 3 hours*¥* 24 hours¥*#*

#Mean No. of Items Retained.

##Testing Times
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Discussion

As a result of the empirical evidence presented in
this study, it is concluded that meaningfulness, when it is
defined as the XZR, and derived from samples of the populat-
ion under consi;Lration, exerts a facilitating effect on
children's verbal learning. Further, the facilitation of
meaningfulness on children's verbal learning holds up over
time and is consistent irrespective of the time of testing.

It is of interest to note from the graph of the learn-
ing curve, that once learned, high and low-meaningfulness
verbal items tend to follow parallel curves so far as re-
tention is concerned. This lends empirical support to the
hypotheses that meaningfulness measures may be more clearly
related to acquisition than to retention (Vicory and Asher,
1966) and that the degree of learning is the critical vari-
able involved in retention (Underwood and Keppel, 1963b),

In view of the paucity of empirical evidence on the
function of the independent variable of meaningfulness on
the dependent variable of retention in children's verbal

learning, further experimentation in this area might well

prove worthwhile.
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V. Experiment II: Free Learning, Free Recall,
Unmixed Lists

Introduction

In the first experiment reported in this study, the
function of meaningfulness in children's verbal learning
was examined. A mixed list was used as the learning task.

Two questions emerged from this procedure:

(1) Do children, when they are presented with a mix-
ed 1list of verbal items varying in degrees of meaningfulness,
select those items to learn which are more meaningful to them

and ignore those which are less meaningful?

(2) Would the facilitating effect of meaningfulness
occur if the selection phenomenon between the two degrees of
meaningfulness (high and low) was removed from the learning

task?

It was to an examination of this latter question that a
second experiment was directed.

Learning Task

In order to further examine the function of meaningful-
ness in free learning by children, two learning tasks were
constructed. These were unmixed lists, each of which con-
tained 14 verbal items. Range of meaningfulness for the high
m list was 4,63 - 7.74 with a mean of 5.67. Range of meaning-
fulness for the low m list was .41 - 3.44 with a mean of 2.53.

Control of Relevant Variables

In addition to meaningfulness, experimental control was
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exercised over the same seven variables as in the first
experiment: length, frequency, form class, specificity,
concrete-abstract dimension, initial alphabetic structure,
and inter-item associative strength. As before, in no case
was a discrepancy of more than one item allowed. With respect
to frequency, the J count means were equated to within an
occurrence of 58 times per 4% million or 13 times per mil-
lion words. As in the first experiment, these parameters
were set in order to allow for a maximum range of meaning-
fulness with minimum discrepancies between each of the other
relevant variables., Table V, summarizes the control of rel-
evant variables for Experiment II.

Words were arranged in random order and mimeographed on
white paper for use by subjects (Appendix 17).
Subjects

Subjects were 64 children, aged nine in the calendar
year, 1967, randomly selected (Lindquist, 1956, p. 191)
from pupils who were attending school in School District 63
(Saanich).

Experimental Design

Thirty-two subjects in each of two groups were randomly
assigned to treatment. One group learned the high-meaning-
fulness 1list, one the low-meaningfulness list. Testing
for recall of items learned was immediate.

.Three minutes were allowed for study and three minutes

for recall.
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Table V: Learning Task : Control of Relevant Variables:

Unmixed Lists

High m 1 2 |3 b1 5 6 7 |8 9

paper 4,63 2 | AA| 1000 | p M | c-g 0

farm 6.52| 1 | AA| 700 | f c c 0

class L,96| 1 | AA| 700 c v '+ c 0

fashion |[4.93| 2 | A 380 f M |a 0

sport 5.63 1 | A 319 | s o M |a o}

beauty |[4.93] 2 | AA| 684 | D M |a 0

clothing|7.74| 2 | A 400 | ¢ J M | c-g 0

west 6.07( 1 | AA 700 w M |a 0

meal 5,56 1 | A 4oOo | m C |c 0

sugar 4,931 2 | A 503 s M | c-g 0]

wool L,85| 1 | A 235 W M | c-g 0

hospital|6.96| 3 | A 220 | h C |ec 0

chicken |6.56| 2 | A 290 | ch | # C |e 0

nose 5.11| 1 | AA| 489 n g c 0
X 6as X 3/ 8M | 6¢

14 5.67122 | 8A| 501 1# | 6C | b4e-g| O

ba

Column 1 - meaningfulness

Column 2 - 1length

Column 3 = frequency

Column 4 - J count

Column 5 = 1initial alphabetic structure

Column 6 - blends (4) and digraphs (#)

Column 7 = specificity

Column 8 =~ concrete-abstract

Column 9 - inter-item associative strength
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Table V: Learning Tasks : Control of Relevant Variables

Unmixed Lists

Low m 1 2| 3 L 5 6 7 8 9
faith 2,74 1| A | 360| f M a 0
sword Pk i} A 390 s C c 0
committee | 1.63 31 A | 109 c C c 0
wine 2.07 1 A 293 w M c-g |0
commerce 1:335 2 A 277 c M c=-g |0
possession .41 3| A |310| p C c 0
charm 2,52 1| A | 264| ch| # M a 0
freedom 2.52{ 2| A |333| ¢ M a 0
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nation 3407 2| AA| 700 n C c 0]
strength 3.00 1| AA | 700 s af M a 0
heart 3.41 4 AA 11000 h o c 0
branch 3.44 1| AA|495| Db i C c 0

X 6AN X 1#| "™M| 6¢c |0

14 2.53] 22| B8A| 559 3/ 7Ci ﬁg-g




46

Instructions to each subject were identical (Appendix
14).

A t test of the difference between means of ltems re-
called for the randomly selected groups in a free-study,
free-recall design using unmixed lists of high-and low-
meaningfulness items was used,

Two basic assumptions underlying the use of a t test,
those of normalcy of the population sampled and of the
‘homogeneity of variance in the population sampled were’met
through the use of:

(a) randomly selected subjects

(b) random assignment of subjects totreatments

(c) use of equal-sized groups

(d) use of a relatively large sample (N = 64, 32 in
each pell) (Hays, 1963, p. 322).

Hypothesis and Statistical Treatment of Data

In the first experiment, the data were conclusive in
establishing the fact that high-meaningfulness verbal mater-
ials were learned with greater facility by children than
were low-meaningfulness verbal materials., Directional hy-
potheses, therefore, were formulated in the second and sub-
sequent experiments., It was hypothesized that high-meaning-
fulness material would be learned by children more readily
than would low-meaningfulness material when a free-learning,
free-recall, pure-list experimental paradigm was used. The

hypothesis was restated for acceptance or rejection:
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H : X < X
L high low

A summary of the t-test data 1s presented in Table VI,

Interpretation of Results

Hypothesis &. The t ratio for the difference between

the means of high and low-meaningfulness items was signif-
icant beyond the .01 level of confidence. The hypothesis
that the mean of high-meaningfulness itemé was equal to or
less than the mean of low-meaningfulness items was there-
fore rejected. This result was interpreted as supporting
the hypothesis that high-meaningfulness items would be
learned by children more readily than would low-meaningful-
ness items in a free-learning, free-recall, pure-list ex-
perimental paradigm,

Discussion

The empirical data presented in the second experiment
in this study confirm the evidence found in the first ex-
periment, namely, that meaningfulness (§§) when derived
from samples from the population under 2Lnsideration, eX=
erts a facilitating effect on children's verbal learning.
Whether or not the list is mixed or pure does not signifi-
cantly change the result.

It is of interest to note that, given a mixed 1list of
18 verbal items, nine in each category of meaningfulness,

subjects retained 44% of the high m items and 25,.3% of the

low m items. Given pure lists of 14 verbal items in each
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Table VI: Summary t-test Data: Free Learning,

Free Recall, Unmixed Lists (Raw scores, Appendix 18)

Mean High m 7.09
Mean Low m 3.81
g2 7465 t 5.05
high . a3 .
2
S% ow 5.84
Sq +B5
Critical value of t - .01 (one-tailed) 62 4f 2.39
(Fisher and Yates, 1953)
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category of meaningfulness, subjects retained 50.6% of the

high m items and 27.2% of the low m items.,
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VI. Experiment III: Paired-Assoclates Learning

Introduction

When a free—learning, free-recall paradigm is used in
experimental research in children's verbal learning, sub-
jects learn high-meaningfulness items with greater facility
than they do low-meaningfulness items. The qgestion arises
as to whether or not meaningfulness exerts a similar facili-
tating effect on children's verbal learning in a paired-
associates paradigm. A third experliment was carried out to
examine this question.

Learning Task

In order to examine the function of meaningfulness in
paired-associates learning by children, two learning tasks
were constructed, each consisting of seven pairs of verbal
items, Both stimulus and response nouns were in the same
category of meaningfulness in each task. Thus, an "high-
high", "low-low" paradigm was used. Range of meaningful-
ness for the high m items was 4.63 - 7.74 with a mean of
5.67, and for the low m items, .41 - 3.44 with a mean of
2:53s

Control of Relevant Variables

Experimental control was exercised over the same seven
variables as in Experiments I and II. Table V summarizes
the control of relevant variables,

Words were randomly arranged in pairs (Appendix 19).
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The order of the paired-associates nouns was randomly pre-
sented to subjects.
Subjects

Subjects were 48 children, aged nine in the calendar
year, 1967, randomly selected (Lindquist, 1956, p.191)from
pupils who were attending school in School District 63
(Saanich).

Experimental Design

Twenty-four subjects in each of two groups were random-
ly assigned to treatment. One group learned the "high-
high" meaningfulness pairs, one the "low=low" meaningful-
ness pairs.

The raw scores for each subject represent the number
of trials needed to learn the seven pairs to criterion (one
perfect performance). A maximum of ten trials was allowed.
A detailed description of the procedure followed is includ-
ed in Appendix 20.

A t test of the difference between the means of the
trials-to-criterion scores was used.

The assumptions underlying the use of the t test were
met as in Experiment II (page 4). The size of the sample,
however, in the paired-associates experiment was 48, 24 in
each cell.

Hypothesis and Statistical Treatment of Data

It was hypothesized that children would learn the

high-meaningfulness pairs of items in a trials-to-criterion,
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paired-assoclates, task more readily than they would learn
the low-meaningfulness items. The hypothesis was restated
for acceptance or rejection:

H :+ X < X
5 high low

A

A summary of the t-test data is presented in Table VII,

Interpretation of Results

Hypothesis 5. The t ratio for the difference between

the means of the trials-to-criterion scores for high-and
low-meaningfulness items was significant beyond the ,01 level
of confidence. The hypothesis that the mean of high meaning-
ingfulness items was equal to or less than the mean of low-
meaningfulness items was therefore rejected. The result was
interpreted as supporting the hypothesis that high-meaning-
fulness items would be learned by children more readily than
would low-meaningfulness items in a paired-associates, trials-
to-criterion, verbal-learning task.

Discussion

The empirical data presented in the‘third experiment in
this study confirm the evidence found in the free-learning,
free-recall experiménts, namely, that meaningfulness (;B),
when derived from samples of the population under consfger-
ation, exerts a facilitating effect on children's verbal
learning. Whether the verbal items are presented in a mix-

ed list, pure lists, or palred-associates lists, does not

change this conclusion.



53

Table VII. Summary of t-test Data: Paired-Associates

Learning (Raw Scores, Appendix 21)

Mean Low m 7.00
Mean High m 3.54
2
571 ow 5458 t  6.26
2
Sd 055
Critical value of t = .01 (one-tailed) 46 d4f 2.42
(Fisher and Yates, 1953).
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VII., Experiment IV. Serial-0rder Learning

Introduction

In each of the three experiments in this thesis, child-
ren learned high-meaningfulness verbal tasks with greater
facility than they did low-meaningfulness tasks.

One remaining question was examined in a fourth experi-
ment: Would meaningfulness exert a similar facilitating
effect on learning if a serial-order paradigm was used?

Learning Task

In order to examine the function of meaningfulness in
serial-order learning by children, two learning tasks were
constructed, each containing nine verbal items. Range of
meaningfulness for the high m items was 4.85 - 7.74 with a
mean of 6.02, and for.the low m items, .41 - 3.41 with a
mean of 2.25.

Control of Relevant Variables

Experimental control was exercised over the same seven
variables in addition to meaningfulness as in the first
three experiments in this study. Table II summar;zes the
control of relevant variables.

Words were randomly arranged in serial order (Appendix
22) and typed on white paper for use by subjects.

Subjects
Subjects were 48 children, aged nine in the calendar

year, 1967, randomly selected (Lindquist, 1956, p. 191) from
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pupils who were attending school in School District 63
(Saanich).

Experimental Design

Twenty-four subjeéts in each of two groups were ran-
domly assigned to treatment, One group learned the high-
meaningfulness serial-order items, the other group the low-
meaningfulness items,.

The raw scores for each individual represent the num-
ber of trials needed to learn the nine items to criterion
(one perfect performance). A maximum of ten trials was
allowed. A detailed description of the procedure followed
is included in Appendix 23.

A t test of the difference between the means of the
trials=to=criterion scores was used in analyzing the data,

The assumptions underlying the use of the t test were
met as in Experiment II (page 46). The size of the sample,
however, in the serial order experiment was 48, 24 in each
cell,

Hypothesis and Statistical Treatment of Data

It was hypothesized that children would learn the
high-meaningfulness items in a trials-to-criterion, serial-
order task more readily than they would learn low-meaning-
fulness items. The hypothesis was restated for acceptance
or rejection:

H s X < X
6 high low

A summary of the t-test data is presented in Table 8.
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Interpretation of Results

Hypothesis 6: The t ratio for the difference between
the means of the trials=to-criterion scores for high-and
low-meaningfulness items was significant beyond the .01
level of confidence., The hypothesis that the mean of high-
meaningfulness items was equal té or less than the mean of
low-meaningfulness items was therefore rejected. The re-
sult waé interpreted as supporting the hypothesis that
high-meaningfulness items would be learned by children more
readily than would low-meaningfulness items in a serial-or-
der, trials=to-criterion experiment.

Discussion

The empirical data presented in the fourth experiment
in this study confirm the evidence found in the free-learn-
ing, free-recall experiments, and in the paired-assocates ex-
periment, namely, that meaningfulness (§§) when derived from
samples of the population under consideggtion, exerts a fa-
cilitating effect on children's verbal learning. Whether
the verbal items are presented in a mixed list, pure lists,
paired-associatees lists, or serial«=order lists does not
change this conclusion. In each of the four cases, child-

ren learned high-meaningfulness verbal tasks with greater

facility than they did low-meaningfulness tasks.
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Table VIII. Summary of t-test Data: Serial-Order Learning

(Raw Scores, Appendix 24)

Mean Low m 8.00
Mean High m 5.08
2
5] ow 3.67 t L4.84
2
S high 5.08
8, .6032
Critical value of t - .01 (one-tailed) 46 df 2.42
(Fisher and Yates, 1953)
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VIIL Conclusion: Meaningfulness (m) in Children's Verbal

Learning

There is a relatively large amount of empirical evi-
dence to support the hypothesis that meaningfulness exerts
a facilitating effect on adult verbal learning in labora-
tory experimentation (pages 14 - 15). However, there ap-
pears to be very little evidence reported in the literature
to justify generalizing this conclusion to children's verb-
al learning, and even less empirical research to indicate
whether or not meaningfulness 1s a variable which has ap-
plication to verbal learning in settings other than the
university laboratory.

This study was designed to examine the function of
meaningfulness in children's verbal learning. Subjects
were examined in their normal school environment in every
case, They were asked, however, to leave the classroom for
an adjoining room (usually the library) in which testing:
could be carried out under uniform conditions for all sub-
jects. In no cases were they asked to leave their schools
for the required experimentation.

Four experimental paradigms were used: a free-learn-
ing, free-recall paradigm in which a mixed list of high-and
low-meaningfulness items was used as the learning task, a
free-learning, free-recall paradigm in which separate lists

of high-and low-meaningfulness verbal items were used, a
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paired-associates paradigm in which high-high- and low-
low-meaningfulness items were paired and learned in a trials-
to-criterion task, and a serial-order paradigm in which sep=-
arate lists of high- and low-meaningfulness verbal items were
used in a trials-to-criterion task.

In every case, meaningfulness was found to have a fa-
cilitating effect on children's verbal learning beyond the
.01 level of confidence,

It might be argued that the indices of meaningfulness
used in this study were association hierarchies, that the
types of learning tasks involved only stimulus-response
verbal learning, and that, with the possible exception of
the first experiment, only short-term memory was involved.

These observations, however, in no way detract from
their importance in the study of children's verbal learning.
The empirical data presented in this study support the con-
clusion that the variable of meaningfulness (ZR) is a rel-
atively lawful construct. Words appear to be ﬂore or less
meaningful to children as a function of their ability to
verbalize associations evoked by a particular‘stimulus.

A descriptive, behavioristic, rationale is used to
define meaningfulness in this study - given a stimulus, the
subjects respond with both connotative and denotative ideas
indicating the degree of meaningfulness of the verbal item.

It would seem equally as valid, however, to suggest that the

responses are descriptive of the cognitive structure of an
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individual insofar as they indicate the subsumption of ideas
into an inclusive concept already existing in the cognitive
structure of the subject. Further, it does not seem il-
logical to suggest that the verbal responses represent for
the subject at least a partial representation of the signi-
ficate indicated by the stimulus.

One is tempted, therefore, to think in terms of a con-
tinuum rather than in terms of an "either-or" with respect
to a theory of meaningfulness., It may well be that mean-
ingfulness for children increases as a function of the num-
ber of associations made to a particular verbal item, that
the associations are representational mediators of signi-
cates, at least in part, and that the cognitive structure
of the individual changes as associative verbal concepts are
subsumed under already exisiting ideas in cognitive struc-
ture.

Whatever the rationale one accepts by way of explana-
tion of meaningfulness, there seems little doubt that the
behavioral manifestation of E,(gg), can be manipulated as an
independent variable to influen£L children's verbal learn-
ing. Agein, one is led to think in terms of a continuum
insofar as learning is concerned. It is possible that
learning is an hierarchical process involving signal learn-
ing, stimulus-response learning, chaining, verbal association,

multiple discrimination, concept learning, principle learning,

and problem solving (Gagné, 1965, p. 33). It would seem
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important in considering this to examine with empirical pre-
cision each step in the hierarchy.

In an hierarchical concept of learning, such as Gagné's,
no link in the chain 1is unimportant. Thus, resea;chers need
to investigate empirically and precisely the earlyrstages of
the hierarchy before attempting to draw unwarranted con-
clusions about the complex aspects of learning such as con-
cept development or problem solving. As DeCecco (1967, p.
139) notes, if one is patient enough not to demand answers
to complex questions before he has found answers to simple
ones, it is not impossible to expect that empirical exam-
ination of such ideas as Noble's concept of meaningfulness
will result in better understanding of the more complex as-
pects of meaning.

Finally, as Melton (1963) argues, it seems logical to
conclude that psychological studies of learning involving
human, short-term memory will play an important role in ad-
vances toward a general, more comprehensive theory. Inso-
far as the present study is concerned, it was found that
the facilitating effect of meaningfulness on children's
verbal learning holds up under four different testing times:
immediate, one hour, three hours and twenty<four hours.

The implications of the findings of this study for
curriculum and instruction in elementary education are more
provocative then definitive. Because meaningfulness (m)

facilitates children's verbal learning, one wonders what the
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result would be if, for example, in beginning reading in-
struction teachers were to find out from children those
concepts for which in fact meaningfulness could be dem-
onstrated in terms of multiple associations and begin in-
struction from that point rather than from a set of pre-
scribed materials presumably suitable for all children,
Meaningfulness, as defined in this study, might be thought
of as the basis of individual differences in children's
verbal facility and, as such, the starting point for indiv-
idualizing instruction in the language arts programme.

As a result of the empirical evidence presented in
this study, it was concluded that meaningfulness (ﬁ), when
defined as LR and derived from samples of the bopulation un-
der consideggtion, facilitated children's verbal learning.
This conclusion woﬁld seem to warrant further investigation
in the applied fields of curriculum development and instruct-

ion in elementary education,
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Appendix 1

Verbal Learning: Terminology

The study of verbal learning, like most other dis-
ciplines, employs a specific vocabulary, The following stan-
dard terms and abbreviations are used in this study:

A and AA words, A words occur in the English language

50 to 100 times per million. AA words occur 100 times or
over per million (Thorndike & Lorge, 1944, p. ix). Accord-
ing to Thorndike and Lorge, both A words and AA words should
be taught for permanent knowledge in grade three (p. xi).

CCC, CCC is the standard abbreviation used for a tri-
gram with a consonant-consonant-consonant structure. "LBJ"
is an example.

CVC., CVC is the standard abbreviation used for a tri-
gram with a consonant-vowel-consonant structure. "“CAT" is
an example,

CVCVC., A verbal unit with a consonant-vowel-consonant-
vowel-consonant structure 1s commonly abbreviated as CVCVC.

Dissyllable, Noble (1952), in scaling for meaningful-

ness, used 96 two-syllable verbal units as stimuli. Some
were words, some were not, These verbal units he called
dissyllables. "GOJEY", "BODICE", and “KITCHEN" are examples.

Free learning. Perhaps the simplest verbal learning

situation is free learning wherein subjects are given a

series of words to learn and subsequently asked to recall
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them in any order. Method of presentation of the stimulus
varies according to the interests of the experimenter., Free
learning appears to be a verbal learning situation common

in educational practice.

Free recall. In a free recall paradigm, subjects are

asked to recall in any order verbal units which they have
studied.

G count. In the Thorndike-Lorge scale (1944), the G
count is expressed as a numeral stating the number of times
a word appears in English per million words.

J count. The J count is an index of Thorndike's and
Lorge's analysis of 120 juvenile books. It provides an in-
dication of the number of times a word appears, by actual

count or by estimation, in four and one-=half million words.

Mass and count nouns. The count noun class includes
everything that is countaﬁle, such as "beetles", "books",
"minutes". The mass noun class includés everything that is
not countable, such as "steam", "music", and "milk". Many
nouns can be mass nouns in one context and count nouns in
another. "Beer" is an example. Where this is the case,
Stageberg's general rule of thumb will be followed: count
nouns are mpdified by "many!", mass nouns by "much" (Stage-
berg, 1966, p. 280).

Mixed list. A mixed list is a 1list of wverbal units

purposely composed of items meeting criteria for more than

one variable. A list containing both high and low-meaning-
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fulness items is an example.

Paired-associates learning. A paired-associates para-

digm uses verbal units which are presented in pairs to the
subjects. Subsequently, subjects are given one of the units
and asked to ‘recall the other which was presented with it in
the learning task.

Paradigmatic responses. Responses which can be consid-

ered replacement words, usually of the same form class as
the stimulus, are classified as paradigmatic. An example is
the response, "come" to the stimulus, 'Ygo'.

Paralogs. Taylor (1959) designated verbal items with
a CVCVC structure paralogs.

Phoneme. Stageberg (1966) defines a phoneme as a
speech sound that signals a difference in meaning. By this
definition, it is possible for a single letter to be class-
ified as a phoneme providing the difference in meaning be-
tween two words is a function of the sound difference of the
letters. Consider, for example, the words "dime" and "dine"
or "class" and 'glass".

Serial-order learning. In a serial order paradigm,

the subject is presented with a list of verbal items to
learn. When he is asked for recall, the subject must re-
member the items in order of presentation.

Superordinate responses. These responses are usually

considered to be abstractions. However, superordinate re-

sponses were somewhat differently defined by Jenkins and
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Russell (1960) and their behavioral definition was subse=-
quently used by Palermo and Jenkins (1963).

A written test was given to 29 subjects which consist-
ed of a set of 100 sentences in the form of " is a
member of the class ", Each sentence began with one
of the Kent-Rosanoff (1910) stimulus words and each sub-
ject completed the sentence with a single response. A
superordinate response was defined as any sentence complet-
ion that was given by fifteen or more of the subjects,

Syntactic response. A response which normally follows

the stimulus word in a sentence is termed syntactic. The

response '"home" to the stimulus "go'" is an example.
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Appendix 2

Subjects

I. Table of Meaningfulness 135 135

e
II. Table of Meaningfulness:

Cross validation 204

339
III. Experiment 1:

Free learning, free recall, mixed list
4 groups, each of N = 32 128

IV. Experiment 2:

Free learning, free recall, unmixed list
2 groups, each of N = 32 64

Ve Experiment 3: Paired-associates paradigm

2 groups, each of N = 24 48

VI. Experiment IV: Serial order paradigm

2 groups, each of N = 24 L8
Total number of subjects used once 423
Cross validation group 204
Grand total 627

Note: No subject in the four experiments was used more than
once,
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Appendix 2

Subjects:

Schools Used

Table of Meaningfulness

Beacon Hill
Cedar Hill

North Ridge

Cross Validation group

Beaver Lake
Brentwood
Cordova Bay

Elk Lake

III. Experiments 1 - 4

Beaver Lake
Brentwood
Cordova Bay
Deep Cove
Durrance Road
Keating

Lochside

Total

School District # 61 (Greater Victoria)

North Ward

Quadra Primary

School. District # 63 (Saanich)

Keating
Lochside
Saanichton

Sidney

N = 204

McTavish Road
Prospect Lake
Royal Oak
Saanichton
Sansbury

Sidney

Cross validation group

Grand total

N =135
N = 288
L23
204

627
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Appendix 3

Randomly Selected Mass and Count Nouns

(Thorndike and Lorge, 1944)

I
2

Mass Count Mass Count
wWine maid news finger
quality settlement joy inch
sport league music building
freedom acclident height class
content coin food farm
gas committee paper arm
faith passenger strength mile
shame breakfast wood bill
friendship prison sugar enemny
courage sword ice lady
commerce principal sky heart
glory slave grass mouth
wealth trail spirit nation
fun deed salt mother
property meal pleasure season
clothing hospital beauty woman
justice student future nose
charm pupil weather dollar
understanding chicken peace house
concern teeth wind baby
wool stage west office
fashion professor history job
virtue nut oil friend
darkness victory meat island
memory pan gold town
metal temple truth moment
treasure minister soil eye
cream pattern shade room
defence possession material branch
style factory outside world



Appendix 4

Sample Data Sheet




82

FUTURE DOLLAR
future dollar
future dollar
future dollar
future dollar
future dollar
future dollar
future dollar
future dollar
future dollar
future dollar
future dollar

PAN FARM
pan farm
pan farm
pan farm
pan farm
pan farm
pan farm
pan farm
pan farm
pan farm
pan farm
pan

farm




Appendix 5

Randomly Arranged Order of Items on Data Sheets

lady
island
truth
office

accident
committee
breakfast
metal

principal
deed
hospital
room

west
commerce
professor
minister

mouth
shade
weather
courage

fun
glory
clothing
world

class
building
outside
style

pattern
concern
pupil
food

cream
shame

height
wealth

soil
sky
paper
peace

wind
ice
season
teeth

wine
branch
eye
quality

meal
student
enemy
oil

pleasure
freedom
spirit
virtue

memory
prison
victory
trail

treasure
stage

settlement

passenger

faith

friendship

sport
content

town
friend
Joy
meat

inch
job
heart
moment

charm
gold
material
baby

coin
maid
defence
nut

pan
dollar
future
farm

sword
gas

possession

factory

finger
mile
mother
woman

arm
bill
nation
sugar

strength
league
slave
chicken

property
understanding
wool

fashion

darkness
grass
beauty
history

house
Justice
wood
news

music
temple
salt
nose



Appendix 6

Instructions to Teachers
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TO0 THE TEACHER:

Thank you for your help in this research project.

It is important in any research study that data be
gathered objectively. No record of your class's responses
as a unit will be kept. All data will be pooled. Therefore,
it is not necessary to have your children's names on respon-
ses unless you wish,

The following points, however, should be carefully
noted and adhered to in order that the data will be valid:

(1) Please go over instructions carefully with the
children in order to be sure they understand exactly what is
required.

(2) Read each key word aloud when you come to it.
Repeat it once, For example:

"The next key word 1is 'dog'. 'Dog'. Are you ready? Go."

~(3) From the second you say "Go" give the children
exactly one minute to record answers. Please use a stop
watch if you have one. If not, use a watch with a second
hand. THIS TIME LIMIT IS EXTREMELY IMPORTANT. If it 1s not

strictly followed, results will be invalidated. Say "Stop"
exactly 60 seconds after you have said "Go".

(4) Proceed to the next key word. Follow the same
routine exactly.

(5) It does not matter how many words your class com-
pletes at each sitting. The important thing is that the
children not be tired or bored. This initial gathering of
data can be tedious unless it is carefully handled and
spaced by you, the teacher., Please use your own Jjudgment
and knowledge of your class to decide on the length of each
session.

(6) One suggested procedure might be to give the class
one sheet at 9 a.,m., one at 10:45 a.,m., and one at 1 p.m.
After the first sheet has been completed and the children
familiar with the routine, each sheet should take only about
five minutes to administer.

(7) It is important that all data be gathered in June.
As soon as your class has completed the data sheets, please
give all material to your principal. It is also important
that no data sheets be lost. Your cooperation in carefully
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keeping all data sheets is very much appreciated.

(8) The sheets do not have to be administered in any
particular order.

Should you have any questions or problems, please con-
tact me through your principal.

Once again, thank you very much for your help in gath-
ering data for this research project. Your cooperation is
very much appreciated.
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Appendix 6

Instructions to Teachers T

SESSION 1 - DEMONSTRATION BY EXPERIMENTER (Teachers observe)

INSTRUCTIONS TO BE READ TO THE PUPILS:

This is an exercise to see how many words you can
think of and write in a short time.

I will say a key word and you will see it on your
paper,

After I have saild the key word twice, I will say,
"Go"., JYou are to write as many words as you can think of
when you see and hear the key word. For example, think of
the word, "DOG". Some words which you might think of when
you see and hear the word "DOG" are:

brown puppy
paw ears
bark growl
run hair

We will do one key word at a time. Do not go on
to the next key word until I tell you to. Remember, think.of
only one key word at a time.

You do not need to fill all the spaces. You may
write as many words as you wish on a line. I will tell you
when to stop. Here is a sample:

Experimenter:
Use the green sheet with four examples.
"The first word is DOG. DOG. Are you ready? Go."

Go over the responses orally with the
children.

Have the pupils complete the remaining
three words in the required manner., (SCHOOL, BOOK,
RING) Allow exactly 60 seconds for the responses for
each word., Briefly discuss responses with the child-
ren,

SESSION 2 - PRACTICE SESSION BY THE TEACHER
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Use the yellow sheet with
(CAT, EYE, TREE, STOVE)

Complete each key word in
maenner,

Briefly discuss responses

1
Adapted from Noble, 1952.

o e . e~ e e et e e = i Sl

four examples
the required

with the children|
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Appendix 7
Marking Criteria (Adapted from Noble, 1952)

The method of recording S's responses was sufficiently
objective to require very little evaluation on E's part.
Howevér, in terms of the analysis of meaningfulness being
considered, certain objective criteria were made for un-
acceptable responses:

1. 1Illegible responses: . Sy — ?

]

2. Perseverated responses: Sy SRy (Sl)———le

(Sl) N

3. PFailure of set:

. - Rl
sx/ /_, R
\) Ry (Sz)béR
\)R

This last class of unacceptable responses was classi-
fied into free or tangential associations such as:

SNOW white
black

and clang or alliterative responses, such as:
MOTHER good

hood

should

could
In each case, one credit was given for the first response.

Finally, a general rule of giving the subject the bene-

fit of the doubt was followed.

In marking young children's responses, E's made the

following clarifications:
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Spelling was not counted if the intention of the sub-
ject was clear,
Chained responses such as "on the chair" were given

one credit.



Appendix 8

Comparative Table of Meaningfulness:

Arrangement of Words on Data Sheets

virtue
gas

mother
wealth

factory
wood
victory
house

freedom
lady
job
finger

teeth
peace
chicken
wine

world
oil
charm
pattern

town
maid
quality
island

shame
soil
clothing
material

stage
commerce
farm
breakfast

room
salt

concern
weather

passenger
possession
food
committee

future
office
paper
content

height
hospital
history
deed



Comparative Table of Meaningfulness
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Appendix 9

Victoria

house
clothing
world
breakfast
weather
hospital
lady
island
room
chicken
farm
food
office
town
mother
wood
paper
finger
stage
teeth
passenger
oil

salt
maid
deed

gas
pattern
Jjob
factory
soil
history
material
height
freedom
charm
shame
wine
victory
peace
future
committee
commerce
virtue
wealth
quality
content
concern
possession
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maid
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wine
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commerce
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Appendix 10

Data for Correlation Coefficient (Pearson Product Moment)

between two Measures of Meaningfulness for 48 Words

X X X b
house 8.41 6,16 deed L.30 3.25
clothing 7.74 5.88 gas 4,19 L, 27
world 7.67 6,18 pattern 4,19 3,69
breakfast 7.26 6,00 job. L,o7 4,10
weather 7.11 7.47 factory L,07 4,16
hospital 6.96 5,18 soil h,o7 4,27
lady 6.96 5,16 history L, oL «33
island 6.93 4.41 material 4,00 .20
room 6.93 5.24 height 2:.59 8:53
chicken 6,56 6,02 freedom 2:52  1.73
farm 6,52 7.57 charm 2.52 2,71
food 6.52 7.02 shame 2.41 2.06
office 6:37 .33 wine 2:07 3,18
town 6.33 5.43 victory 1.96 1.02
mother 6.26 5.55 peace 1.93 2,08
wood 6,26 5,29 future 1.78 2,04
paper 4,63 4.94 committee 1.63 1.57
finger 4,59 4,41 commerce 1:33 .76
stage 4,56 4,45 virtue . [ s .78
teeth L,52 4,55 wealth 1,04 2,02
passenger 4,44 4,53 quality .96 1:75
oil 4,37 4.35 content .93 1.35
salt 4,37 4,00 concern 93 .9l
maid 4,33 3.57 possession L4 .90
& X 205,65 zy 187.38
z x° 1118.5323 £ y2 8897492

Z Xy 981.4132

el - .9213



Stimulus

beauty

chicken

class

clothing

farm

fashion
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Appendix

11

Table of First Associations

Response

pretty
beautiful
lovely

meat
legs
scared

children
desk
books
room

dress
pants
shirt
socks
shoes
hat

COWS
animals
wheat
horse

pig

model
old
new
girl

=]

High

22%
22%
19%

7%

7%

30%
11%
11%

7%

11%

112

11
7%

Stimulus

meal

nose

paper

sport

Response

eat

good
supper
food

eggs

milk
breakfast -

eyes
sniffing
smell
funny
face
long
blood

white
brown
draw
black
wood
writing

baseball
run(ning)
soccer
fishing
fun
basketball
hockey

33%
15%
11%
11%
7%
7%
7%



Stimulus

hospital

west

oL

Appendix 11

Table of First Assoclations

Response

sick
patient
bed
nurse
people
doctor

cowboy(s)
east
direction
south
wild
north

22%
157%
11%
11%
11%

7%

19%
15%
11%
11%

7%

Stimulus

sugar

wool

Response

sweet
salt
lump
tea
cane

sheep
lamb
string
cotton
fuzzy
furry
sweater



Stimulus

branch

charm

commerce

committee

faith

freedom

heart
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Appendix 11

Table of First Associations

Response

tree(s)
long
brown
leaf(ves)
stick
broken

luck(y)
gold

bank
wise

place
job
club

trust
Jesus
brave
church

happy
gay

red
blood
beat
lungs
kind

love
valentine

Low

=1

Stimulus

moment

nation

possession

strength

wind

Wine

sword

Response

minute
wait
one
second
stop

country
army
Canada(ian)
united

own

muscle
strong
big

blow(ing)
cold
storm

drink(ing)
water

knife
cut
kill
fight

30%
11%

48%
15%
7%

26%
11%

22%
15%
15%

7%



class
strength
committee
farm
clothing
sport
sugar
heart
commerce
wine
chicken
possession
west
sword
freedonm
wool
hospital

charm

1 (n -

2 (1) -

Random Arrangement of Words
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Appendix

2

Learning Task:

(n)*
(1)2
(1)
(h)
(h)
(h)
(h)
(1)
(1)
(1)

(h)
(h)
(1)

west
commerce
chicken
strength
clothing
wine
heart
sugar
wool
possession
sword
committee
freedom
charm
hospital
class
sport

farm

(h)
(1)
(h)
(1)
(h)
(1)
(1)
(h)
(h)
(1)
(1)
(1)
(1)
(1)
(h)
(h)
(h)
(h)

high meaningfulness

low meaningfulness

wine

farm
west
freedom
hospital
heart
sugar
charm
sport
chicken
class
strength
sword
committee
possession
clothing
commerce

wool

(1)

(h)
(1)
(h)
(1)
(h)
(1)
(h)
(h)
(h)
(1)
(1)
(1)
(1)
(h)
(1)
(h)



hospital
commerce
heart
freedom

wool

possession

west
class
strength
committee
clothing
wine
chicken
farm
sword
sugar
charm

sport
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Appendix 12

Learning Task:

Random Arrangement of Words

(h)
(1)

(1)
(h)
(1)
(h)
(h)
(1)
(1)
(h)
(1)
(h)
(h)
(1)
(h)

(h)

freedon
wool
farm

" class
wine
clothing
chicken
hospital
heart
sword
charm
strength
sport
commerce
west
possession
sugar

committee

(1)
(h)
(h)
(h)
(1)
(h)
(h)
(h)
(1)
(1)
(1)
(1)
(h)
(1)
(h)
(1)
(h)
(1)



Appendix 13

Sample Learning Task as Presented to Subjects

(Mixed List)
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west
commerce
chicken
‘strength
clothing
wine
heart
sugar
wool
possession
sword
committee
freedom
charm
hospital
class
sport

farm
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Appendix 14

Procedure: Free Learning, Free Recall, Mixed List

(1) The examiner spoke to all subjects in the class-
room setting telling them she would be calling them out in
small groups or individually to do some work with her.

This was not an unusual procedure for these subjects insofar
as they knew the examiner and were accustomed to her visit-
ing the classroom and working with small groups.

(2) On entering the examining room, subjects were
given a piece of foolscap on which they were asked to write
their names and school. Learning task was distributed face
down. Groups averaged 6 in number.

(3) Examiner said:

"This is an exercise using words.
You have been given a list of words which you are to study
for a few minutes. When the time for studying is up, I will
tell you what to do. All you are to do now is to study the
words on the page."

"Are you ready? Turn your paper
over and go ahead,"

(4) At the end of a three minute study period exactly,
learning task papers were immediately collected. Subjects
were then told:

"Now I would like you to write on
your papers all the words you can remember which you have
just been studying.

Are you ready? Go ahead."
or
"Now I would like you to go back to
your classroom. I will call you again later. Right now, I
would like to see some other boys and girls. Thank you."
(5) When the subjects were called back to the examin-
ing room, they were given the foolscap on which their names

had been written. Examiner said:

"Now I would like you to write on
your papers all the words you can remember which you studied
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when you were here before. Are you ready? Go ahead."

(6) At the end of a three minute recall period exactly,
in each case papers were collected and subjects thanked for
their cooperation.
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endix 15

A

Raw Scores

Analysis of Variance Data:
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Mean Number of Items Retained

Appendix 16

Experiment I.

Immediate
1 Hour
3 Hours

24 Hours

Immediate
1 Hour
3 Hours

24 Hours

Total

128

80
62

50

73
L3
29
21

Mean

4,00
2.50
1.94
1.56



Appendix 17

Sample Learning Tasks:

Unmixed Lists

(1) high meaningfulness

(2) 1low meaningfulness
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paper
farm
class
fashion
sport
beauty
clothing
west
meal
sugar
wool
hospital
chicken

nose
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faith
sword
committee
wine
commerce
possession
charm
freedom
wind
moment
nation
strength
heart

branch
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endix 18

A

Free Learning, Free Recall,

Raw Scores:

Unmixed List

19
e

A

18l

00000000000000000000000000000000
o 6 o & o © © o & ©° 0 0 e © 0 ° o o© o @ e o o o © o o6 o o o

122,00

Tx 227.00

.65

5.05

£

t-test Data:
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(Weinberg and Schumaker, 1965, p. 207)
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Appendix 19

Palred-Assoclates Tasks

High meaningfulness

beauty - sport
clothing - farm
paper - class
hospital - nose
meal = west
chicken - sugar
fashion - wool

Low meaningfulness

charm - moment
faith - wind
commerce - possession
nation - strength
branch - committee
heart o sword

wine - freedom
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Appendix 20

Experiment III: Paired-Associates Learning: Procedure

(1) The examiner spoke to all children in the class-
room setting telling them that she would be calling them out
in small groups or individually to do some work with her,
(This was not an unusual procedure for these children in that
they knew the examiner and were accustomed to her visiting
the classroom and working with small groups.)

Children were told that everyone would have a turn but
that they were being asked to come out individually or in
small groups so as not to disturb the other children in the
class,

(2) On entering the room, subjects were asked to be
seated next to the examiner,

(3) Examiner said: "This is an exercise with words,
I have some words on cards (3" by 8"), I will put them down
in front of you in pairs. I will read them to you; then you
can read them to me., (Training thus involves two trials
with the subject using oral, aural, and visual modalities.)

"boy - girl®
cat - dog"

You read them to me., Now let's see if you can remember
which words go together.

"boy - 1
Moat = i

Good. (Note: one positive reinforcement)
Now let's begin."

Pairs of words were presented in random order., Raw
scores represent the number of trials required to reach
criterion (one perfect recitation) to a maximum of ten
trials.
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endix 21

A

Raw Scores : Paired-Associates Learning

t=-test Data:
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(Weinberg and Schumaker, 1965, p. 207)



Appendix 22

Sample Serial-QOrder Tasks

(1) High meaningfulness

(2) Low meaningfulness
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sugar
hospital
farm
wool
chicken
class
sport
clothing

west
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commerce
sword

wine

heart
strength
committee
possession
charm

freedon
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Appendix 23
Experiment IV: Serial-Order Learning: Procedure

(1) The examiner spoke to all children in the class-
room telling them she would be calling them out in small
groups or individually to do some work with her, (This was
not an unusual procedure for these children in that they
knew the examiner and were accustomed to her visiting the
classroom and working with small groups.)

Children were told that everyone would have a turn but
that they were being asked to come out individually or in
small groups so as not to disturb the other children in the
class.

(2) On entering the room, subjects were asked to be
seated next to the examiner.

(3) Examiner said: "This is an exercise with words.
I have here a list of words., I will read them to you, then
you can read them to me, After you have read them to me,
we will turn the paper over and see if you can remember them
in the proper order. Are you ready?"

Words were then read to the subject at approximately
two second intervals. Subjects then read the words. (Train-
ing thus consisted of two trials with the subject using oral,
aural, and visual modalities.)

At the conclusion of the learning trials, paper was re-
moved from in front of the subject and the subject asked to
repeat the words in order.

The rawscores represent the number of trials required
to reach criterion (one perfect performance)., A maximum of
ten trials was allowed.
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endix 24

A

: Serial-0Order Learning

Raw Scores

t-test Data:
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