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Statement of Focus

.Individually Guided Education (IGE) is a new comprehensive system of
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 instructional strategies is nee'ded.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 essential so that the prod-
ucts will function properly in the IGE schools.

The Center plans and carries out the research, development, and imple-
mentation components of its IGE program in this sequence:' (1) identify the
needs and delimit the component problem area; (2) assess the possible con-
straintsfinancial resources and availability 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 mechanisrris and appropriate management tectiniques.

A self-renewing system of elementary educatibn is projected in each
participating elementary school, i.e. one which is less dependent on external
sources for direction and is more responsive to the needs of the children attend- .

ing each particular school. In the IGE schools, Center-developed and other
curriculum products compatible with the Center's instructional programing model
will lead to ` higher student achievement and self-direction in learning and in
conduct and also to higher morale and.job satisfaction among educational per-
sonnel. 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

Second- and fourth-grade children learneo two 25-item
paired-associate mixed lists under three experimental con-
ditions: instructed imagery, imposed imagery, and control.
Four specific transfer paradigms and a reference paradigm
were represented in the lists. The specific transfer paradigms
were constructed such that a first list (A-B) stimulus term
(a pictured, multiple-meaning word) was represented in a
second list as an identity (A-C) or changed with respect to
its image (AI-C), function (AF-C), or meaning (AS-C).
Ana lyIsis of the specific effects revealed monotone-decreasing
negative transfer across the change paradigms. The effect
was more pronounced for second-grade Ss.
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I
Introduction

Information about encoding processes in
learning can be obtained by tests of transfer
(Postman, 1971). Using a variety of specific
transfer paradigms, Davidson (1972) attempted
to establish the relationships between verbal
(sentence) and imagery encodings in paired-
associate (PA) learning. In one of these--a
semantic change paradigm, A-B, AS-C (here-
after AS-C)--the stimulus term, -a multiple-
meaning word, was manipulated by sentence
context or by a change in pictorial represen-
tation to signal a different meaning for the
term across lists. For example, the stimulus
term "bat" might be rendered as a flying
mammal and as a baseball bat in sentences
or pictures over lists. This kind of manipu-
lation has been found to produce marked nega-
tive transfer (Davidson, Schwenn, & Adams,-
1970). Negative transfer under the AS-C
paradigm is surprising on two counts. First,
on the basis of a number of theoretical argu-
ments (Davidson, 1972), AS-C should function
as a control (A-B, C-D) .paradigm. That is,
the stimulus term is semantically or concep-
tually different over. lists (e.g., the two
definitions of "bat"); yet despite the differ-
ence in meaning and despite a pictorial ren-
dering of that difference, the Ss are led into
negative transfer. Second, the negative
transfer in AS-C is surprising in view of the
findings of Cramer (1969) and Postman and
Stark (1969) that Ss have the ability to "turn
off" conditions of interference.

On the other hand, negative transfer in
the A -C Paradigm has always been found
under experimental conditions wherein the
experimenter or subject was required to label
aloud the stimulus terms . Thus, overt verbali-
zation or a verbal encoding of the stimulus
terms may have been sufficiently powerful to
produce negative transfer in spite of meaning
differences or Ss' ability to turn off conditions
of interference.

The present experiment, then, was designed
to provide additional support to the Ss to avoid
verbal encoding (labeling) while maintaining
the specific transfer conditions that were shown
.to produce negative transfer. To that end chil-
dren were presented pictures of common objects
under two experimental conditions designed to
encourage imagery encoding--subject-generated
imagery and experimenter-imposed imagery
(Davidson & Adams, 1970; Levin, 1972). The
training conditions and the task requirements
for the imagery manipulations were such that
the S was not required to verbalize the names
of the objects while generating an image or
observing a pictorial interacting "image." Under
such conditions the negative transfer that is
assumed to follow from verbal encoding would
be minimized.

A major objective of the experiment was
to extend the study of transfer to two new
paradigms--paradigms that vary the original
stimulus term in different ways. For example,
the exact semantic content of the stimulus term
might be retained but the exact (retinal) image
(physical features) would change over list
(e.g. , latch key in first-list learning; skeleton
key in the second list). The paradigm is A-B,

(A1-C). Or the stimulus term might be
changed with respect to some aspect of its
function while remaining a member of the same
semantic class (e.g., tire pump and water
Pump). The paradigm is A-B, AF -C (AF -C).
The specific effects of these transfer paradigms
were to be evaluated in terms of paradigms
used in earlier studies--i.e., the traditional
referenCe (control) _paradigm, A-B, C-D (un-
related stimuli and unrelated responses over
lists); the traditional negative-transfer para-
digm, A-B, A-C (identical stimuli and unrelated
responses); and the complete. semantic change
paradigm, AS-C, Under the assumption that
negative transfer is, in part, a function of
verbal encoding, and with the additional
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assumption that the imagery manipulations
would minimize the verbal encoding, then the
transfer effects observed should be solely a
function of the degree of similarity (imaginal
or semantic) between the original and transfer
stimulus. Thus, in the context of this experi-
ment monotone-decreasing negative transfer is
predicted as the stimulus terms in transfer
share fewer physical and/or semantic features
with the original stimulus.

2

Finally, the ages of the Ss could be an
important variable relating verbal encoding
to performance in transfer. Relatively older
children might spontaneously and covertly
label or syntactically mediate the item pairs
while younger children might not. Thus differ-
entially greater negative transfer would char-
acterize the performance of older Ss under
the change paradigms.



II
Method

Subjects

A total of 96 second- and fourtn-grade
children from one trural .s.chrool were assigned
at random to one of three independent
treatments.

Experimental Conditions and Materials

All Ss learned the same PA items, anider
one of the three expertrmental conditiods:
instructed imagery la -generation of an inter-
acting image of side-by-side pictured objects),
imposed imagery ( 2abservation of an E-
composed interactinTj'"image'), and control
(normal PA instructions for side-by-side
pictures).

Each of the. f vie transfer parad1gms (C-D,
A-C, 'A'-C, AS-C) was rer;:resented by
five PA items, yielding 25-iterm lists. _Figure 1
shows examples of the paradigms under the
imposed imagery condition. For the remaining
experimental conditions exactly the same pic-
tured objects were depicted sixi-by -sidc.
The pictures were mounted ion 6" x 9" cards
and bound in three-ring binders,

The...725 pairs were randomized in mixed 4"

Lists foa,:noth the original and transfer tasks.
Mune mrociorn orders of each list were prepared.

'Procedure

The Ss participated individually, Prior
to first-list ]earning, the task was described
and S was given practice following instruction
appropriate to his experimental condition.

A study-test recognition procedure was
used.. Study time was 5 sec, per pair followed
by a subject-paceditest. During the test the
unlabeled ,picture of the stimulus item was
shown, and the S tapped Ms response choice
-with t±ie eraser end of aritunsharpened pencil..
A vertical 19" x 24" card depicting all 25
respomse items was within easy reach of the

First-list learning, criterion was 23/25,
and the second list was, presented for three
study-test trials. The S was moved to the
transfer list immediately upon reaching crite-
rion. Following transfer, each S was asked
to name the stimulus items for both lists.

3



A-B,

A-E, A-C

A-B, AF-C

A-i3, As-C

4

List 1

List 1

List 2

List 2

List 2

List 2

List 2

Fig. 1. Example's of the materials used for the five paradigms.



III

Results

Although it was intended that the present
experiment be developmental in its scope
(i.e., that transfer effects for second- and
fourth-graders be compared), this was only
partially accomplished. The reason for this
stems from subject attrition in the second-
grade sample, where several Ss in all but the
E-imposed imagery condition failed to reach
the first-list criterion (despite the fact that
up to 15 study-test trials were provided). On
the other hand, all fourth graders in all con-
ditions reached criterion. Thus, the data were
analyzed in two phases in order to avoid grade-
by-attrition confounding.

In the first phase only the data of the in-
tact fourth-grade sample were considered. In
the second phase the data of the intact second-
grade condition (E-imposed imagery) were com-
pared with those of the corresponding fourth
grade condition.

Analysis of Fourth-Grade Data

Acquisition: List 1 and List 2

Performance in List 1 acquisition raried
as a function of experimental condition. In
terms of trials to criterion, an average of
6.7, 4.9, and 2.8 trials were required in the
control, S-generated, and E-imposed conditions,
respectively. For number of errors over the
first two trials, the corresponding figures were
35.44, 23.56, and 17.00. Analysis of variance
on these latter data revealed a significant con-
ditions effect (T= 11.79, df = 2/45, p < .001).
Tukey post hoc comparisons (a = .05) detected
a significant difference between the control
and each imagery condition, but not between
the two imagery conditions. The general
pattern of these results agrees with those of
Wolff and Levin (1972), who compared the
same three conditions in a third-grade sample.

The conditions effect was still present in
List 2 acquisition when errors over the three
transfer trials were analyzed (F = 12.99, df =
2/45, p < .001). Tukey post hoc comparisons
(a = .05) revealed thapbe E-imposed imagery
condition was superior to S-generated imagery,
which in turn was superior to the control (an
average of 13.81, 26.62, and 39.00 errors,
respectively).

Specific Transfer Effects

The major questionS of the present experi-
ment locused on the five within-S transfer para-
digms. In particular it was of interest to deter-
mine which of the four experimental paradigms
(A-C, AF-C, and.A-C) were significantly
inferior to the reference paradigm (C-D) . Addi-
tionally, a monotonic decrease in negative
transfer had been predicted among the experi-
mental paradigms as the pictured stimulus term
of A-B was rendered identically (A-C) and then
changed with respect to its image (ALC),
function (AF-C), and meaning (AS-C), respec-
tively. To investigate the former question,
each experimental paradigm was compared with
the control paradigm using Dunnett's multiple
comparison procedure (a = .05, one-tailed)
adapted to correlated observations. To inves-
tigate the second question, a contrast defining
a monotonic relationship inthe experimental
paradigms was tested with a = .05, one-tailed.
Deviations from monotonicity within the experi-
mental paradigms were tested multivariately
with a = . O5.

The data bearing on these qiitestions are
plotted in Figure 2, where the control (C-D)
paradigm mean has been subtracted from the
mean of each experimental paradigm, and
therefore may be taken as a transfer index.
Although only the Al-C (and not A-C) represents
a statistically significant negative transfer
effect, the test for monotonicity was significant
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Fig. 2. Transfer performance as measured by the differences between
the reference paradigm (C-D) and each experimental
paradigm.

in the predicted direction (t = -4.14, df = 45,

< .001). In addition, no significant depar-
tures from monotonicity were detected CF = 2.72,
df = 2/44, p > ..05).

Although there were effects due to condi-
tions and paradigms (as previously indicated),
the two factors did not interact (all R's > .10).
Interestingly, this finding, which implies that
the two factors functioned independently in
this experiment, Is consistent with that of
Horvitz and Levin (1972), who were able to
manipulate S-generated imagery independently
of.sentence meaning in a sixth-grade sample.

A multivariate test of the trials effect was
significant ( = 128.57, df = 2/44, .n< .001),
although trials did not interact with either
the conditions or paradigms factors (all R's
> .10).

6

Comparison of Second- and Fourth-Grade
Data

Acquisition: List 1 and List 2

A comparison of second- and fourth-grade
performance in the E-imposed condition was
made. No significant grade differences in
total performance were found on either List 1
or List 2 (Es < 1).

Specific Transfer Effects

Across grades on List 2, the transfer
effects paralleled those of the fourth-grade
data alone. In this case, however, both
A-C and ALC resulted in significant negative
transfer according to Dunnett's test, while
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Fig. 3. Transfer performance for second- and fourth-grade Ss in the
imposed-imagery condition as measured by the differences between
the reference paradigm (C-D) and each experimental paradigm.

AF-C and AS-C did not. As be.fore, a signifi-
cant monotonic decrease in errors for the ex- ,

perimental paradigms was detected (_t__= -5.44,
df = 30, P < .001) with no significant depar-
tures from this relationship (f < 1).

It will be recalled that stronger List 2
paradigm effects had been predicted for second
graders than for fourth graders, since it was
argued that Ss in the former sample would be
less likely to label covertly the stimulus items.
The data relevant to this prediction are plotted
in Figure 3, where it may be seen that the nega-
tive monotonic relationship is more pronounced

in the second-grade sample than in the fourth-
grade sample. Statistically, the interaction
was significant in the predicted direction
(_t_= df = 30, .2 < .05) , with deviations
from the monotonic interaction test being
nonsignificant (_F_ < 1).

A significant paradigms by trials interaction
was also obtained CFI= 2.69, df = 8/23, _a < .05)
which revealed that the monotonic relationship
among the experimental paradigms was more
pronounced on Trial 1 than on Trials 2 and 3.
The three factor interaction involving paradigms,
trials and grades was nonsignificant Cf: < 1).
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Iv
Discussion

While it is impossible to .-zay with any
certainty that Ss did not encode the stimuli .

with verbal labels or sentences, the data
suggest that such activities were minimiz_d
in this experiment. In particular, the use of
unlabeled picture pait.S.,,shows that the AS-C
paradigm per se wassufficient to reduce
negative' transfer. This finding contrasts
sharply with the results reported.by Davidson
(1972)'and Davidson, Schwenn., and Adams
(1970), but it follows directly the prediction
for the AS-C paradigm. That is, varying the
physical and semantic features of unlabeled
stimuli from one list to the next proved to be
all that was needed for AS-C to be functionally
C-D. The inclusion of an "imagery" context
(either E-provided or S-generated) did not
produce additional reductions in interference
beyond that associated with the experimental
conditions main effect.

However, the experimental procedures
used to encourage imagery encoding also
allowed the S to label (covertly) List 1 and
List 2 stimuli with different labels if he were
so inclined. Posttransfer inquiry indicated
that 25 percent of the stimulus terms were,
in fact, given different namese.g.. , "pump"
in the first list and "well" in the second.
But the error percentage on items labeled
"different" was 51 percent overall as compared
with 54 percent on items labeled "same."
Analyses for each of the change paradigms

GPO 803-391-3

revealed little association between performance
(error or no-error) and item labels ("different"
or "8arno")--O(AI-C) = .12: dp (AF- C) = . 03;
C(AS-C) = .07.

Of course it is possible that Ss performed
'a simultaneous verbal and imagery encoding
of the items, and that imagery encoding was
sufficiently powerful to overcome any negative
transfer that results from verbal encoding.
This possibility seems unlikely in light
of prior studies which show that both verbal
(sentence) encoding (Davidson, Schwenn, &
Adams , 1970; Schwenn & Davidson, 19.70) and .

concomitant verbal-imagery encoding (Davidson,
1972) act to reduce negative transfer in A-C
relative ro C-D. In the present study A-C
played its traditional role as a negative transfer
paradigm.

The sytematic reduction of negative trans-
fer for pictured items that share fewer imaginal
or semantic features with the original stimulus
terms agrees with the results of Levin and
Horvitz (1971) which show that performance
in a single-list, printed-word experiment. was
a function of decreasing .semantic
The usefulness of the transfer experiment to
answer questions about what is learned (Postman,
1971) is clearly demonstrated in the present
study. Indeed, subsequent exploitation of the
method might permit a detailed analysis of a
variety of semantic and/or imaginal features
for words, sentences, and pictures.
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