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Statement of Focus

Individually Guided Education (IGE) is a new comprehensive system of A
elementary education. The following components of the IGE system are in
varying stages of development and implementation: a new organization for
instruction and related administrative arrangements; a model of instructional
programing for the individual.student; and curriculum components in prereading, .
reading, mathematics, motivation, and environmental education. The develop-
+ ment of other curriculum components, of a system for managing instruction by
computer, and of Ynstr_uctlonal strategies is needed to complete the system.
Continuing programmatic research is required to provide a sound knowledge
base for the components under development and for improved second generation
components. Finally, systematic implementation is essentlal so that the prod-
ucts will function properly in the IGE schools. S x
Thg Cen'ger plans and carries out the research, ‘development, and imple- \
mentation components of its IGE program in this sequence: (1) identify the \ N
N " needs and delimit the component problem area; (2) assess the possible con-
: straints —financial resources and avallability of staff; (3) formulate general
plans and specific procedures for.solving the problems; (4) secure and allo-
cate human and material resources to carry out the plans; (5) provide for
effective communication among personnel and efficient management)of activi-
ties and resources; and (6) evaluate the effectiveness of each activity and
its contribution to the total program and correct any difficulties through feed-
back-gnecham'sms and appropriate management techniques.
+ A self-renewing system of elementary edudcation is projected in eachs
" ST péfti&:.ipatfng elementary school, i.e., one which is less dependent on external
" «'sdurces for direction and is more responsive to the needs of the children attend-
. ' ing each particular school. In the IGE schools, Center-developed Iand other
. curriculum products compatible with the Center's instructional programing model
will lead to higher student achievement ane, self-direction in learning and in
conduct and also to higher morale and job satisfaction among educational per-
sonngl. Each developmental product makes its unique.contribution to IGE as
it is implemented in the schools. The various research components add to the
knowledge of Center practitioners, developers, and theorists.
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Abstract L

The pg‘ir;\d-assoéiate learning of 52 fourth graders was related to measures of
cognitive ability‘obtained the previous year. Subjects were administered the
paired-asgociate task under one of three variations: at a comfortable rate with
standard instructions; at a comfortable rate with a potentially effective learning
strategy (visual imagery); and at a speeded rate with standard instructions. As
anticipated on the basis of earlier research with children of this age, the rela-
tionship betweern reasoning (as reflected by Raven's Progressive Matrices) and
learning was augmented when subjects were supplied with the imagery strategy = -
and diminished, when the task wag speeded. Negligible correlations between
rote meméry (as rFflecteq by digit span) and learning were obtained under all
task vdriations, Interpretations of the results and speculations for future research

‘

are inggded. . N
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We are nearing the end-of the second ment with third and tenth graders they found
décade since Cronbach's (1957) classic that a delay interval designed to increase
plea for a reconciliation between the conceptual activity did not affect recall,
cotrelational (individual differences) again providing a partial explan'ation for the
approach and the experimental (task para- resulting noneffect. Based on these findings,
meter) approach to the study of human the authors speculated that unless the task
cognitive precesses. Although.occasional parameters manipulated are potent and rele-
advances have been made by those who . vant to the.posited cognitive processes,
have-taken Cronbach's case seriously (e.q., researchers may find themselves well down
]FIelshman 1972; Frederlksen, 1969), for . range of the relationships they are seeking,
the most part the’accumulation df knowledge even if the associated hypotheses are
in this domain has been meager.~ Undoubtedly plausible. a .

a partial cause is the lack of a theoretical ‘ The present study provides some support
basis for 'experimgntal‘invest1gations of * for this speculation. Abouyt a year after the
seemingly reasonable hypotheses concerning ) third graders of the previous study were
which task parameters. should interact with administered the ability tests and the free-
which individual difference variables and recall task, they were reassessed with a
why. As has been argued preWously .different learning instrumént. The instrument
(Labouvie, Frohring, Baltes, & Goulet, was a paired-assoclate learning task which
1973), a successful cross-linkage between ' Was administered under one of three varia-

, the two approaches demands a demonstra- - tions designed to affect the degree of rote
tion and understanding of such interactions. or conceptual activity demanded of the :
Although Labouvie et al. (1973) were children. The paired-associate task was

able to obtain relationships between cogni- selected because it has previously been
tive abilities and free-recall performance found to produce tremepdous differences in’
which were moderated by._selected task performance as a fundtion of variations in
parameters, more recently Labouvie-Vief and instructional strategies, and third graders
"Levin (in press) were unable to replica;e the were used because.previous findings have
-, finding. In one of their experiments vfith shown that they exhibit considerable varia-
eventh and twelfth graders »they found . bility in performance when a paired-associate
that various pre- learning instructions task is administered in conjunction with the
~fid not affect free-recall in the mannerf strategies of interest .here (see Levin, in
anticipated, which may have contributed to ~ press). .
the noneffect. Simllarly, in a second experi-
AN ) b .
* . ~‘ ”
- “ ¢
. T . o :
. . ' 4 0
L .
¥, o : ¢
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Method

Subjects

Of the 60 third graders from the Labouvie-
Vief and Levin (in press) study, 54 could be
located as fourth graders the following year,
at which time their mean age was gyears,

10 months. These children were randomly
assigned in equal numbers to three instruc-,
tional conditions. (Two subjects who were
obvzously distracted in the present learning
task were dropped from the study, yielding
a final total of 52 subjects). "

Reasoning and Memory Tests
]

One Year before the present study, these
children had been administered tests of
memory and reasoning. Since avalilable
evidence indicates that one-year stabilities
of mental abilities are close to unity for
subjects of this age (cf. Bloom, 1964), it
was decided to use the previously obtained
scores as indicators of‘the respective
abilities Both tests had been selected
to tap the rote-conceptual dimension pro-
posed by Iensen_(1968~) to mediate differences
in leatning-apility relationships.. A digit-
span test was used to assess rote memory.,
This test was patterned after one developed
by Jensen (see Jensen & Rohwer, 1970) and
utilized digit series presented in order of
incredsing length.” Three such series were
administered in a group-testing format.
Subjects followed tape-recorded instructions
and marked their answers in specially de-
signed booklets. Raven's Progressive
- Matrices was used as a test of reasoning
or, conceptual®ability.

.

Paired-Associate Task

The learning task consisted of the paired-

e

associate recall of twelve high-frequency

“noun pairs. All subjects received three
.alternating studfand tes:lr

trials in which

they listened to the tape-‘-recorded nouns.
On each trial, subjects were presented
with a different random order (constant
across subjects) of the paired associates.
Subjects were tested individually in
sessions lasting i[:)proximately ten minutes,

ExpenmentcLLonered |ct|ons

Three differght vagiations of the paired-
associate tas)(?vere nistered. In one
(Standard), subjects wer& given standard
pre-learning instructions and the items
were presented at a 3-second rate (found to
be a reasonable interval for children of this
age). The two other conditions were designed
to either dedrease,.or increase subjects’
reliance on conceptual activity, which, in
terms of Jepsen's (1968) continuum, should
reciprocally increase or decrease their
reliance on rote activity. Inthe Speeded
condition, subje’cts were given standard
instructions but the presentation rate was
reduced from 3 seconds to 1 second; and in
the Strategy condition, the 3-second rate was
maintained but prior to the task subjects were
instructed to imagine an interaction involving
the members of the pair. Although such a
strategy produées consistently high paired-
associate performance in "cognitively .
mature” learners (e.g., Bower, 1972), it has
achieved only variable success in elementary
school children, especially when verbal
stimulus materials are employed (see Levin,
in press)., .
Kccordingly, it was predicted that posi~
tive effects derived from the cognitive
strategy could be related t6 differences in

[

‘the subjects’ conceptual abilities (as

reflected by Raven perfprmance), specifically,

=

s




1 . a positive relations}{ip between Raven ard
: Jpaired-associate performance was expected
in the Strategy cohdition. However, such
. a relationship was not anticipated in the
. Speeded condition in which the subject's ™
* % success would depend more on short-term
memory, i.e., rote, rather thanconceptual
) processes. If anything, in the Speeded
condition paired-associate learning should be
¢ more highly related to digit span than to Raven
performance. The relationships obtained in

L]
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-(Strategy or Speeded)w

the Standard condition would provide a
baseline against which the other two condi- )
tions could be compared.

Put simply, the present stydy sought to
determine whether the usual paired-associate
learning (Standard) of elementary schopl
children rglated more to rote or to conceptual
abilities, and whether the latter relationship
could be either augmented or diminished as
a function of experimental Yariations

1




Results-

N The correlation between Raven and paired-
aksociate performance (the latter summeéd over
three trials) and between’ digit span and
paired-associate performance is presented in
Table 1, for each of the experimental condi-

- ;tions,
- Twd aspects of the data in Table 1 de-
sarve emrphasis: first, the stronger relation-
ship between associative learning and Raven
performance than between associative learn-
ing and digit span in the Standard condition;
and second, the difference in patterns between
the Strategy and Speeded conditions. The
first finding underscores previous arguments
that so-called "rote-learning” tasks are
anything But that(see Labouvie—\}ief & Levin,
in press; and Rohwer & Levin, 1971). If they
were, the short-term memory processes called
upon in reproducing a series of digits should
also be called upon in associating pairs of
words, but the correlational data suggest
“T~—that they are not. Rather, it appears that
~ N\ paired- Issoczate learning relies on some ’ ]
of the reasoning and conceptual processes
involved in Raven performance.
The second finding suggesfs that when
subjects are required to employ a cognitive

w

e . - o

strategy in the learning task, the relationship
with Raven performance is strong; whereas
when the learning task is so speeded that
such cognitive processes cannot be effec-
tively used, the relationship disappeats.
Note, however, that even in this case digit
span is not predictive of paired-associate
learning-*~a lack which cannot be attributed to
the unreliability of the digit-span test (see )
Jensen & Rohwer, 1970). Nor is the lack of
relationship between Raven and paired- s
associate performance in the Speeded condi-
tion attributable simply to a reduced spread
of learning scores in that condition. While =
variation in paired-associate performanece was
indeed largest in the Strategy condition, as

_expected (the range was from 8 to 35 out of

36, with a variance’of 72.9), the variation in
the Speeded condition:(range = 0 to 19,
variance = 35.3) was at least as great as
that in.the Standard condition (range = 6 to 24,
variance = 30.6).,

Following Labouvie-Vief.and Levin (in
press), th learning data were further analyzed,
In the earlfer study, these same subjects were
classified as high or low ability, based on
their scoring above or below the median,on

}

) —

TABLE 1 ‘ ; Tl
. Learning-Ability Correlations by ‘Experimental Gondition - B
Conditioh : \ ,
Ability : X .
. Standard Strategy ' _Speeded . ]
(N=17) ’ (N=17) « (N=18) ~ -
Raven " " 453 L462% 083 ' -
. ) ) 3
Digit Span .011 .274 2, -.360 5
N i . N -
* W ' PR
p < .05, one-tailed -
. . ;

-~

o ’ , .
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the Raven and digit-span tests. Using the
previous high-low classifications and the
- presgt experimental conditrons as factors,
multivaniate analyses of variance were
performed on the paired-associate data (with
the three trials comprising a repeated .
« measure). Two such analyses were conducted,
one based on Raven classifications and the
other on digit-span classifications.

Table 2 lists mean palred-associate
performance across trials according to .
ability classifications and experimental

N conditions. The analysis of vanance indi-
cates that treatment-related variation was
indeed produced (p < .00l)--unltke the

Speeded subjects lowest (7.94.
Concerning the major hypothesis, when .
high and low Raven classifications were ’
compared within each treatment condition
1t was found that, according to predictions,

"the largest difference occurred 1n the Strat- AT

egy condition {p < .05, one-tailed), a dif-
ference of about 5 I/2 1tems (see Table 2).
This difference is reduced tg about 2 1/2 1items
1n the Standard condition and about 1 1/2

“1tems 1n the §peeded condition, neither a

signmficant classification effent. .
Consistent with the correlational data,

no significant differences dué to digit-span

classifications were detected. Althgugh

v Labouvie-Vief and Levin (in press) outcome-- " substantial 1mprovement occurred across
with the performance of Strategy subjects trials 1n all conditions (p < .001), no )
highest (mean = 20.24), that of Standard 1nteractions 1nvolving tnials were produced. L,
subjects, intermediate (11.94), and that of .
: . ' o\ »:
¢ .
TABLE 2 ) ° !
y . Mean Pafred-Associate Performance, ' . ¢
as a Function of Ability Classifications
and Experimental Conditions . -
Stdndard 'Strategy » Speeded
Ability ‘ . . .
' High Low High Low High Low
Raven ( 13.50 11.09 23.12 17.67 8.86 7.36
14 N LY
Digit Span N 10.83 12.54 22.7%. 18.00 6.54 10,14
. . » - 7 . b
2 : .
L 1.
: ' ) ) d
A -
e ‘.
) ‘\\Q\
« -
. s \‘\\
- T - ~
= i . ‘ J
6 . |
" 1
Q ; v i bt {
|

ERIC « . L
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The pre.sent experiment provides sup.port
for our earlier assertion that differentiated
learnlng ability relationships can be detected
and explmted if the underlying processes
tapped by measures of leaming and ability
are well understood, or at least analyzed with
greater care than has typically been the case.
Unlike our previous investigation in which
the experimental manipulations produced
negligible effects (Labouvie-Vief & Levin,
in press). the manipulations employed here
were highly successful in affecting the. level
of paired- associate performance., As expected,
the agsociated correlation between Raven and
learniny varied considerably across experi-
mental conditions. Although the correlational-
results revedl significant relationships «
betweenr Raven and paired-associate perform-
ance 1n both the Standard and Strategy*con- - -
Htions (Table 1), additional analysis suggests
that high and low Rayen scorers differ in
paired-associate learning more when they
are required to employ a‘cognitive strategy
than when they are left to their own devices
(Table 2),

This result is especially 1nformat1ve
when compared to previous research findings
which demonstrate large individual differences
in the ability of childrén at this age to employ
an imagery strategy successfully (see Levin,
in press), The present data indicate that the
children who benefit most from such a
strategy are those with high reasoning abil-

;1ty as determined from Raven's Progressive
Matrices test (seg also Levin, 1973; and

Levin, Divine-Hawkins, Kerst, and Guttmann,
1974, for other individual difference variables
related to the ability to profit from visual
imagery). While there is some relationship
between reasoning and paired-associate
learning when these children are adminis-,
tered the task without strategy instructions,
(which exceeds the short-term mem_ory/paired-
ssociate learning rel'ationship-é;e Table 1)

2
L

kY -

.

¢

/

“

i .Discussion

» -
¢ <

the two analyses suggest that it is not as -
pronounced. It would be ipteresting tos. .
determine whetRer this relationship can be
augmented by uUsing adolescent subjects,
sinte subjects of that age tend to benetfit

"more uniformly from medjational strategies

»

and are likely to be diffdrentiated most on
their propensity to employ such strategies
spontaneously (see Rohweg, 1973).

The failure of digit span (a short-term
memory test) to be predict:lve of the paired-
associate learning of high-~ f[equency nouns is
also interesting. First, this.finding replicates,
the free-recall results of Lahouyie*Vief and
Levin (in press) and further hitghlights the
process differences in ostensibly similar tasks.
In particular, although both the digit-span
and paired-associate tasks seem to demand t
tote learning of aurally presented materiais,
they may be hypothesized to, differ in terms,
of the extent to which transformations of the
incoming stimuli would be befiefteial. With
digit span 1t would behoove the learner tq
rely on .those'short—tefm memory processes
that function as a tape recording of an unre-

.lated sequence of numbers, With paired-

associate ledarning, however, the learner
would do well to form meaningful associations
1n ong-term memory rather than torely on a
e pe recordlng, expecially when it 1s known -
thé test stimuli will be' presented in a '
different serial order. Perhaps if digits or
-meaningful materials.were used in a con
stakt serial order fropm trial to trial, rendering
-the/ pa{red-associate task even more rote-like
tngn in.the present Speeded condition, this
picture would charige. ﬁg,;«"‘“

Finally it is posqilﬂé that the differen-
tiation of abilities in térms of their demands
on simultarieous, as oppose'd‘to‘ sy cessive,'°
information processing (e.g¢, Luria% 1966,
cited in Das, 1973; Paivio( 1971) ‘may glti-~
mately prove more succe&sful than the Jensen
(1968) rote-coneeptual distinction that was

M o
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‘-adopted herm Indeed., mterpretx;ng Raven

‘. performance in'terms. of g simlﬂt.aneous

visualizgtion 'fyétor ‘i,Das 1973) is’highly

satigfying when considered 1 conjunction

" with the variability produced by the present

visual imagery strategy.
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tests. In Westeri Reglona‘l‘Conference
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1968, "Measurement for Educational
Planning."” .Berkeley, Califomra Educa-
tional Testing Service, Western' Office,

1968. Pp, 50-104,
. Jensen, A, R. & Rohwer W, D. ,]'r -( ss),
' An analysis of learning abilitie 1- ;
) . turally disadvantaged childre Pinal
Report, Office of Econoniic’ Opportunity //
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