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ABSTRACT

Rulationships . xistingy betwrnen elements of
intelliyence, age, anrd environment and meaningfulness of materiais
were exapined alony #ith the hypothesis that an increase in
aeaningfulnc 's of materials would cause tne mean difference in
leavning scores tor different intelliyance levels to first increase,
then decrease. In a paircd-associate task, three lists ot eight CVC
trijram paivs of varying meaningfulress ratings were presented 10
tines each to 292 subjocts. Of these, 55 were colloge sophomores, §0
vere high schcol seniors, 60 were high school freshmen, 57 were sixth
graders, and 60 were third yraders. Data coilected on each subject
inciuded an 1Q score, a socioeconomic status rating, and four
measures ot association cn the trigram pairs repreranting varying
degrees ot scaningfulness. Results showed that relationships did in
fact exist betveen intelligence and meaningtulness, betwewn age and
aeaningfulneoss, and between socioeconoaic status and meaningfulaness.
Nean difterences in leacrning and IQ decreased with increases in
meaningfulness, but in differing degrees for different age levels.
Imaplications cf these results for beginning readiny instruction are
discussed and include iucreased attention to associating tasxs with
childrent3 expariences, language patterns, and environhaent.
Refaerencos and tables are included. (BS)
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Some Implicatfons From Paired Associate Learning
On the Development of Reading Readiness
Thomas W. fustico
SUNY College 2t Oswego
Although the original purpose of the following study was to {nvestigare gome
of the relationships which wight exist among learning, f{ntelligence, and pre-
requisite schievement, both the conclusions of the study itself and thoae of tha
literature reviewed in the procuss, have generafizations which exteand into the
area of readfng readiness. Dechant (I, p.171) hus pointed out that, "Learnlng'
almeat universally involves an assoclation 0f the unknown with the known.'" He
N further states (1, p.172), "Meaning can be associated with the printed word only

¢O by easocistiug the word with an experience. . ."
™ Tha quanrity and cuality of experiences which ure relevant {f rot sbasolately
precrequisite to learning to read mist bte vhat {s commonly referrsd to as reading

g readiness. 1In other words reading, as sny other learning task, requires & hackground




of pre-requisite learnings before the accumplishment of the desired learning tesk
can ba achieved. The purpose of the following study was to {nvestigate the
relationship botween learning f{i the Paired-Assocfate (PA) task and measured {ntel-
1igence, as opposed to the relationship between PA learning and associative mean-
fugfulness. Additional veriables of age and SES ware also considered. The theori-
tical position from which the hypotieses of this study were generated is thac the
basic determiner of rate ofvlearntng for a given task {s the amount of task rele-
vant achievementr brought to the learning situatfon.

This position suggescs chat prediction of learning rate (achi{evament in a fixed
time learning situation) by means of i{ntelligence tests occurs because IQ scores
reflect a 3eneral level of schievement. 1In reflecting achievement in general, these
ccores tend to reflect achievements which are specific or prerequisite to a given
learning task. 1In light of this, the study was directed toward an cxamination oi an
operationally defined spacffic achievement (production meaningfulness) which {s consid~
ered to b2 tndicitive of the reeponse learning phase of the PA tasl: and thus pre-
requisite to the associactive learuing phase of the task, If indeed the variable of
aeaningfulness {s prerequisice or readinesa for the PA task it would be a better pre-

dictor of success in PA learning than would 1Q.

Hypctheses
1€ 1Q scoi’es and mesaningfulness represent measures of general aad specific achieve:
wents respectively, then there should be a tendency for an {ncreate {n genearal achleve-
ment to be accompanicd by an increase in the specific achievemert. This expectatfon
was expressed ss Hypothesis I: There is & positive relatfonship between the measured
fntelligence of subjects and the total meaningfulness of verbal materials to subjects.
If weaningfulness is defined as a construet which Ls messured by the number of

ansociacions available to a stimslus, then the source of meaningfulness aust 1ie §n



the development of associations. Following S<R theories asgociations are formed by
contiguity in time gnd strengthened by repeated exposure. Underlying meaningfulness,
- then, muat be some functicn of frequency in the environment., Aspects of frequency
have been investigated by Noble (8), Gannon and NoLle (4), Underwood and Schulz (11),
Johnson (6) and DiMascio (2) with the notfon that components of high meaningful ma=
terials occur with greater frequency in the environment {n general than do the com-
pohents of low meaningful meaterfals. But by selecting groups which have had varfig
restrictions in environmental cxposure (opportunity for prior learning) because of
age or SES, it becomes possible to examine rhe position that meaningfulness can be
interpreted as prior ieurning. Hypotheses II and III were framed as follows: There
is a positive relationship betwzen age of subjects and the total meaningfulness of
verbal matericls to subjects; and there is a relationship between the rating of the
environment of subjects and the total meaningfulness of verbal materfals to subjects.
The hypothesized relationship between IQ scores and meaningfulness scores ex-
pressed {a Hypothesis I predicted a tendnncy for higher IQ subjects to fndicate
through associations that the materfals used in this study are more meaningful to
them than they are to low IQ subjects. If the learning rates of the IQ greups were
the seme and the relationship between meaningfulneas and learning was linear, parallel
slopes would be expected when the learning of the two groups was compared across levels
of i{ncreasing meaningfulness, The relationship between meaningfulness and {ntelli-
gence wes expected to be sigmofdal rather than linear. If two {dentical eigmoid
curves are separated by dlsplacing one on the absclssa, the relacionship between the
two becomes one where thn two curves are clonest at extreme positions on the abacissa,
This lerds tc the expectation that mean differences {n learning ecores of the high
and low IQ groups would be greatest at mid=-range of meaningfulness and least at

extcemes., These notions were axpressed as Hypothesis IV: As the average meeningfulness




valuss or learning materfa's increases, the mwn difference {n learning scores for

different intellfgence levels w!ll first increase then decrease.

Methods and Procedures

The verhal materfals used in the learning task were three letter combinations
(trigrams) {n the forms of conconant, vowel, consonant (CVC) ard three conser.ants
(CCC). Initially a set of 80 trigrams were selected from previous lists developed
by Witmer (11) and Noble (3) so as to cover a wide range of meaningfulness. These
fnftial tifigrams were presented to subjects at each of five educational levels
(approximately 80 a: each leveli), {n order to determine actual mean number of asso«
clations (mesningfulness vaiues) to each of the trigrams for the subjects fnvolved
in the study, On the basis of the means and standard deviations of the number of
associations of subjecte, six trigrams were sel cied at esch of four meaningfulness
levels. These trigrams were then randomly paired with a two~digit stimulus nizaber
and randomly assfigned to oae of three lesrning lists with the condition that two
trigrams from each level appear on cach iist. These lists were presented to subjects
in partially counterbalanced orders as paired-associite learning tasks. Each list
was presented ten times, one pair at a time (two second exposure, one second inter=
space), and measurementa of learning were taken between each complete preaentation
of & 1{st (eight pairs). 1In order for a aubject to be credited with learning, he had
to write the apjvopriste trigram when presented with tha st{mulus number. Maximum

learning score waa 240 (35 liats xx & members & 10 presentationa).

The sample
The original population from whicn the sample wsa druun consiated of college
sophomores entolled in sn {ntroductory course {n Educational Paychology at the

State University of New York at Albany and all mewmbera of gradea 3, 6, 9, and 12 (n
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attendance at the schools of Central School District No. l, Towns of Sand Lake and
Poestenkill (Rennse) aer County, New York). Selections of classrooms at the non~
college level were made randomly unless subjects were grouped homogeneously on an
incelligernce variable.

Sabjz2cts for the final sample were selected on the basis of whether or not
data was avsailable from the association task, the learning task, {atelligence test~
inz, and school records (age and father's occupation used in the determination of
SES). High and low {ntelligence groups were selected as the upper and lower 20 scores
at each of the five grade levels. The final sample was composed of 292 subjects
on whom complete data was available, Of the 292 subjects, there were 55 college sopho-
mores, 6% l2thegraders, 60 9th-graders, 57 6th graders, and 6C 3rd-graders. The first
three hypotheses were tested using data from 292 final subjects; Hypothesis 1V was
tested using data based on 200 subjects (the highest and lowest 20 scores on the IQ

varfable at each of five grade levels).

The data
The following da'a were co}lected from each subject:
1. score on IQ test (Oris: Alpha, Reta, Gamma, or CTMM)
2, ratinn of socio=economic status (SES)
3. nounber of associations to e¢ach of 80 trigi as (m)
4, total number of associations to trfgrams (M)
5. totel m for trigrams used at four learning levels (my, m 3, m3, m,)

0. learning scores for materials at four learning levels.

Results
Hypothesis 1 was supported. A significant Partfal = (IQ x M.CA, .38, p<{ .001)
vas found between intelligenca tests scoras and the total number of assaciaticns
producad by subjeces to the 80 infcial trigrame submitted to them.
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Hypothesis 1I was aupported. A significant Fearscar r (.70, p<.00l) was found
between age of subjects and the total number of associations they produced to the
initial 80 trigrams.

Hypothesis III was supported. A significant Spearman's Rho (=.17, p <.Ol) was
found between ratings of socio-economic status of subjects and :he total number of
assoziations they pruduced to the 80 trigrams. The uegative sign of the coefficient
{s due to the assignment of low ranks to upper SES categorics by che Edward's (3)
scale,

Hypothesia IV was supported in part. The predicted decrease in the relation-
ship between IQ 4nd learning was found between meaningfulness level 3 (.43, N=292)
and levol 4 (.25, N=292). This decrease was tested using Totaling's t for correlated
correlations and found to be 2 signlficant difference (p<.00l). Table 1 is &
presentation of the differeaces in meaning lesrning scores (number of correct re~
sponses) for high and low intelligence subjects at five gzrade levels for four levels
of meaningfulness. The tendeancy for mean differences in learning scores %o decrease
as meaningfulness increases Irom level 3 to 4 can bc seen at all grade levels. A
tendency for & decrease in mean learning scores as meaningfulness decreasaes frou
lavel 2 to lave! L is not substantfally evident at any gcede, The supposition that
mean di fferences in learaing iscores at the miderange of meaningfulness values would
be significantly different from no difference at the .05 level was supported in
efght of the ten casas.

Confirmstion of Hypothesis )T indicates that the trigrams used in the learning
task tended to be more meaningful for the older subjects. Thua the most mesningfui
learning materfals tended to be the CVC trigrams learned by the ¢ollege sophomores
and the lowest meaningful materfals tended to be the CCC trigrams learned by the

third graders.
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Differences in mean learning scores of high and low IQ groups fail to be significauntly
different (p < .05) fer sophomores learning the CVC materfials and 3rd graders learning
the CCC materials. This difference was examined after finding a significant triple
interaction (M x IQ x Grade).
TABLE 1
Mean Differences in Learning Scores at Four Levels

of Meaningfulness for High Versus low JQ Groups

Meaningfulness level

Grade
1 2 3 4
14 5,35% 5.95% 3.75 2.75
12 15.20% 13.50% 7.00% 5.65%
9 15. 70 18.90* 12.15% - 3.45
6 11.30x 11.95% 14.50% 6.75%
3 40 .55 5.45% 3.15

% p € .05 (One tafl)

The relationship between the weaningfulnets of matericls used in the PA task
and the learning scores produced can easfly be overlooked by the use of either single
part scores or the total score. This occurs because the correlations between wean-
ingfulness scores and the learning scores at each of the four leels of the TA task
when taken by grade level fafl to be sensitive to the differences in learning which
occur between meaningfulness levels (the within subject variation due to dffferences
in learning mcierlals). Total scores (LT) for all four subsections o the PA task
and total meaningfulness of muterisl learned (m;) vhen correlated with IQ also fafl
to demonstrate that the IQ {s insensitive to the witiin subject vuristion across
learning levels. when scores of this latter nature are used, only the total sample
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discription yields a high r between learning scores and the associative fluency
of subjects. These relationships hetween @, IQ, and LT at each grade level are
presented in Table 2. This table {s based on the data from the High = Low IQ sample
of 200 subjects, 40 at eacn of the five grade levels,
TABLE 2
Correlations Among 1, Ascoclative Fluency, and Total

PA Learning at Eech of Five Grade Levels

Grade af 1Q x m¢ ;Q X LT LT x mt
14 38 159 .467 .220
12 38 .280 614 .295
9 38 .287 .789 .217
6 38 476 .60t .289
3 38 424 .155 443

Total 198 .397 478 .660

On the other hand when the number of associations (m|, my, mj, my) elicited to
each of the ifdur groups of six trigrams for each of the 40 subjects at five grade levels
vell poale¢ and correlated, sctrong correalations between assocfations and learning
occur zonsistently both within and scross grade levels. The insensitivity of 1Q
to the within learning diffecences «ovw results in a marked lowarinyg of the relation-
ship between 1¢ and leacning (LS) at each of the grade levele, The df associeted
with the correlations presented {n Table 3 have increcced because they are based on

four association and four learning scores for each subject.
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TABLE 2

Correlations Among IQ, Assocfation Scores, and Learning Scores

Combined Across Learning Materials at Each of Pive Grade levels

Grade daf r
IQ x ASN IQ x LS 1S x ASN

2 158 .078 251 .610

12 158 107 .376 652

9 158 .135 468 666

6 158 .286 \324 .615

3 158 .243 .068 683
Total 798 .349 .264 710

The graphical {nformation

average number of associations

-——— - ———. d—

presented {n Figure 1 acens to {ndiceto that the

rroduced to the trigrims (rasponse meubers of FA tagks)

prior to the learning tasks accounts for more of the varfance ‘n mean Jearning scores

than does metsured IQ. It can

be seen in this figure tha: a mean of approximateiy 2.5

assoctiations was produced by High IQ G4 (level 1), Low 1Q G, (level 3), low iQ 014

{level 1) and Low 1Q 03 (level

4). The mean learning score of the 2 foimer groups

was approximstely 30 and that of the 2 latter groups was approximstely 25,
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Impiications for reading readiness

Inasmich as reading is in its initial stages an associative process the at-
tention that is paid to the formation of associations {n the development of teading
readiness {s voll justified. Ewmphssis should be placed on broedening the assccia-
tions of the child, so that the sight and sound of letters and words become more
meaningful. Although simple elicitation of acsociations has typically not been
considered to constitute meaning in the serse of a concept, research by Jenkins snd
Russell (5) hus shown a high degree of correlation to exist retween the number of
associations produced to & stimulus and the displacement of chat stimulus from
the neutral point {n the semsatic differential,

Mecningfulneso is related to various maasures of envirommental occurrsuce. Lack
of environmental experience with letters, aumbers, and words must bte compensated for in
the process of developing reading readiness. Research by p¥Mascio (2) has shown
that even vith readers tne ability to recall & syllable {s relatad to the frequency
of occurreace of the lettere of the syllable in ths written language.

(l)';;: isoe(ot(onq to the individusl letters as the initial letters of words end
objecr;\iu the é;girounnntul experience of pre-resders prodbably cannot be over
eaphasized {n the process of developing sssociative meaningfulness for the letters
themss lves.

(2) Utilization of words which are emotional charged shouid occur, to take ade
vantege of the broader associate network or mesningfulness that are cherecteristle
of thess words.

) Evin the direct teeching of rendom essocintions to nonsense syllebles en-
hances the leerning of this nonsense, snd perhaps for seny pre-readers letters end

words re nonsense.
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(%) Paired associate reszarch indicutes that pronoancenb(ilty of nonsense is
associated with learning in the PA task. Associstionc to phoridc e¢lements {n words
which are taught for the purpose of sounding out A wo:d should be formed to a vwide
variety of words which occur {n the eavironmental experience of the pre-reader.

(5) The initial reading vocabulary should he closely associated with the common
speaking vocabulary of the child in that initial reading {a a strenghtaning of asso-
ciatfons hetween the written word and the spoken word.

(6) Although ecores on IQ tests are related to associative fluency in general,
that associations play a greater role in PA learning than does 1Q. Inftfal realiag

at least {s very much like the paired apsociate task.
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