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Summary

Project Ikon: Studies of Imagery

Francis J. Di Vesta
In collaboration with

G. Susan Gray, Gary Ingersoll, Steven Ross, and Phyllis Sunshine

Technical Problem

This was a program of research consisting of seven studies in
which were investigated the interactions between imagery-ability and
experimental treatments that parallel instructional procedures. The
general orientation was to extend the studies of imaginal and verbal
coding systems of learning, operationally defined in terms of stimulus
attributes (i.e., concreteness and abstractness) or instructional sets
(1.e., imaginal vs. verbal processing) to include individual differences
in symbolic habits. Thus, all of the present studies took into account
the learner's ability to use the imaginal strategy, which was called
imagery-ability, as the primary individual difference variable. Underc-
lying this series of systematic studies was the reasoning that
imagery-ability (i.e., high- and low-imagery) could be related to the
attributes of stimuli (i.e., rated-imagery), or to the processes
employed by the learner in acquiring, storing, and rctrieving information

(i.e., imaginal vs. verbal processing).



General Methodology

Initially, a series of three experiments were conducted in an
uttempt to replicate those conducted by Stewart €1965), In two of the
studies the task materials were presented pictorially and! v. rbally in
contrastive treatments. In one of. these two studies‘we examined the
ability of high- and low-imagers to transfer material, learned via
pictures and verbalizations, to new situations while in the other we
examined the learner's ability to recall material presented via the two
methods. In the third replication study, the influence of concrete
and abstract verbal stimuli (rather than pictures and words) as variables
affecting rate of acquisition and recall was investigated. A factor
analytic study attempted to clarify the relationship between subjective
repofts and objective tests of imagery ability. 1In a fifth study we
investigated; experimentally, the interaction between pictorial and
Verbai contexts of material to be learned on subsequent ability to
transfer to new situations by high~ and low-imagers. A sixth study was
designed to examine the effect of imagery-ability in acquiring informa-
tion from tasks in which the noun-adjective relationship in paired-
assoclates was variéd according to relatidnship bctwean gtimuli and
responses (i.e., nouh—adjeclive vs. adjective‘neun sequence) and
concreteness of the stilmulus or response. In the seveath study the
effectiveness of verbal and imaginal processing by high- and low-imagers

was investigated.

Technical Pesults

In general, tha results provided support for Paivio's (1970)

tvo-stage model of associative learning as follows: The meanings of
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concrete words are learned via direct experience and intraverbal
experience. Accordingly, they evoke both images and verbal responses.

The meanings of abstract words, on the other hand, are learned primarily
by association with other words, and, hence, elicit primarily verbal
responses. Thus, imaginal processing is more effective for the processing
of concrete words and verbal processing is more effective for the
processing of abstract words.

Another conclusion, from these investigations, was that
imagery-ability, as measured in these studies, reflects the ability of
the learner ton process the information by verbal or by imaginal
strategies. There was little or no evidence that imagery ability
reflected a sensitivity on the part of the learner to profit from
pictorial or verbal stimuli, per se, as suggested by Stewart's (1965)
studies. Nevertheless, the acquisition of all learners was facilitated
more by pictorial than by verbal presentations. An interesting adjunct
to this conclusion was that the picture-word order was always more
favorable for learning, transfer, and recall than was the word-picture
order. Furthermore, over several trials, varying the modality (e.g.,
presentation of a picture, then its verbal label, and then the picture
again) facilitated recall to a greater extent than retaining the same
modality (e.g., presentation of a picture) on all trials. Finally,
the factor analytic study indicated that the verbal-ability and
imagery-ability factors were orthogonal rather than bi-polar. Imagery
tests based on subjective reports of ability to use imaginal processing
was related primarily to soclal desirability rather than to objective
tests of imagery ability. This latter finding undoubtedly accounts for

some of the failures to identify relationships between individual



differences in imagery-ability and ability of the parsoa to profit from
pictorial versus verbal materials either in terms of rata of acquisition

or in terms of the facilitation of memory, but is not an axclusiva reason.

Educational Implications

The implications of the results of these studies are, in all casss,
more or less self-evident, if we are permitted to extrapolata from
experimental to classroom settings. Thus, to mention a few implications:
Imagery-ability can be measured from tests involving manipulation of
objects in space. The acquisition of new concepts can be facilitatad
by providing direct experience prior to the provision of a label.
Variations in the modality of stimuli tends to facilitate the recall of
the material learned. Finally, imagery-ability means just that; high-
imagers do use imaginal processing more effectively than do low-imagers.
Conversely, low-imagers are severely handicapped when they are forced
to employ imaginal strategies rather than verbal strategies. This
finding implies that in adapting to this individual difference, high-
imagers can be taught by methods which capitalize on imaginal processing
(e.g., instruction which involves graphic displays) while low-imagers
mi zht be taught by methods which employ verbal processing (e.g.,

i struction via lecture methods).

Tmplications for Further Research

These studies indicate that the study of aptitude by treatment
interactions with imagery would be most fruitful if the research
strategy were to emphasize the natuvre of imaginal processing. Certainly,
more needs to be known about the effects of the pictorial-labeling

sequence in instructional strategy. However, as important is an



understanding of the differences between verbal and imaginal processing.
It would appear that the techniques employed in the present studies, with
but some slight modification such as time-sampling could provide further

insights into the wsy materials are transformed by the subject.
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The Recognition and Recall by High and Low Imagers

of Stimull Presented as Words and as Pictures
Francis J. Di Vesta

In an investigation by Jenkins (1963) as cited and described by
Stewart (1965) Ss were presented a series of pictures and words. Then,

on a subsequent task, the Ss were presented either pictures, words, words

associated with pictures seen on the first presentation, and pictures

associated with words seen on the first presentation. The S's task was
to indicate which of the items in the second series he had seen on the
first series. The results demonstrated that plctures were easier to
recognize than words, or stated conversely, more errors were made in
recognizing words than were made in recognizing pictures, In addition,
plctures were mistaken for words less often than words were mistaken for
pictures seen before. These findings suggest the greater generalization
of words over pictures. Indeed, the authors labeled the tendency to
make more errors with words than with pictures as a case of response
generalization,

In a follow-up study, Stewart (1965) modified the procedures used by
Jenkins, et al. and extended their study by investigating the differences
in performance on the recognition task between high and low imagers. The
individual differences were defined by scores on the Spatial Relations
sub-test of the Differential Aptitude Test Battery (Bennett, Seashore, &

Wesman, 1963) and by the Space Thinking (Flags) Test (Thurstone and

PRECEDING PAGE BLANK _
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Jeffrey, 1959). Stewart summarized her results as follows:

" . . . The pictures were recognized with significantly fewer errors
than words. Presenting the items as pictures benefited the high imagers
to a greater extent than it did the low imagers; at the same time, both
groups were aided significantly [by the pictorial tepresentations]. There
was some [emphasis ours] evidence that high imagers were more likely to
code a word as a picture than were the low imagers; and vice versa, the
low imagers were more likely than were the high imagers to remember or
code a picture as a word" (Stewart, 1965, p. 74).

The importance of these findings is in the suggestion that learning
materials tend to be coded in the same form they were received by the S,
In addition, recognition based on percepts appears to be easier than that
based on symbols. Furthermore, there appears to be a tendency for high
and low imagers to code materials in different ways, thereby also affecting
the retrieval of information. Nevertheless, the theoretical implications
of Stewart's results for retrieval are far from clear,

Because of its implications for understanding the processing of
incoming information as well as for understanding the interaction between
aptitude and individual differences, Stewart's study was replicated as
well as extended in the present study. The first phase of the S's
participation was identical to that required of Ss in Stewart's study.
That is, following an initial presentation of the word and picture
stimuli, the materials were presented again, in varying relationships to
those presented originally, and theig's task was to identify those he
could recognize as having been presented before. In the second task,
which immediately followed the recognition series, the materials on

the first task were again presented after which the S was required to



A smmp - L] __— — ——

recall as many of the items presented in any order he chose; that is the
free recall procedure was used. As a replication of Stewart's study the
recognition phase of the present study was intended to provide another
test of the hypothesis that the coding basis is the form in which the
stimuli are presented (i.e., most of the correct responses were expected
to be in the form they were presented initially). As an extension of
Stewart's study, the present study permitted an examination of the
hypothesis that material 1is retrieved according to the dominant basis of
encoding as it is influenced by whichever strategy is reflected in his
imagery scores. Thus, it was expected that pictorial material would be
encoded more easily than verbal material by high imagers. While the same
effects were hypothesized for low imagers (because evidence from earlier
studies suggest that pictorial stimuli are learned and recalled more
easily than verbal stimuli) it was expected that the difference would not
be as great as it would be for high imagers. Furthermore, it was expected
that the retrieval preferences of high imagers would be reflected in
clustering during recall of pictorial materials to a greater extent than

of verbal materials.

Method

Design

The Ss were administered a list of 50 words randomly assorted with
50 pictures representing common objects (Presentation Trial: I). They
were then presented another 1ist (Recognition Trial) consisting of 25
words seen before (WW), 25 pictures seen before (PP), 25 words seen as
pictures (PW), 25 pictures seen as words (WP), 25 pictures never seen,

either as pictures or words, on the presentation trial (NP), and 25 words



never seeii, elther as pictures or words, on the presentation trial (NW).
The Ss task was to indicate which items they had seen before, as pictures
or as words, and which items had not appeared before. They were then
readministered the first list (Presentation Trial: 1I) after which they
were given a 5-min. recall period in which they were to record as many
items as possible via free-recall, from the Presentation list. The
primary, though not exclusive, analyses were made of PP and WW items
correctly recalled in the Recognition Trial and of PPP and WWW items
correctly recalled in the Recall Trial. Sex of subject and levels of

imagery were included as variables in some of the analyses.

Subjects

One hundred and four female and 80 male educational psychology
undergraduates served as Ss in the experiment. From this group the data
for groups (n = 25) of men and women high- and low-imagers were selected
for analysis. All Ss were informed that the present study was one of
several related experiments and that attendance at all sessions was

mandatory if credit toward the course grade was to be received.

Measures of Individual Differences

A battery of tests designed to measure imagery ability, verbal
ability, and automatization was administered to the entire group of Ss.
The tests for measuring imagery consisted of the Flags Test (Thurstone &
Jeffrey, 1959), the Spatial Relations Test (Bennett, et al., 1963), and
the Gottschaldt Figures Test as described by Thurstone (1944)., Verbal
ability was measured by a vocabulary test (designed especially for this
study by selecting items from exiscving intelligence tests) and by the

College Entrance Examination Board Scholastic Aptitude Test: Verbal

10



(1962-1963). Automatization was measured by the Stroop Cclor=Word Test
as described by Thurstone (1944) and by an automatization test described
by Broverman, Klaiber, Kobayashi, and Vogel (1968). The socres on these
tests were standardized for the groups of males and females separately
and the resulting T scores for tests comprising a given factor were
summed and averaged. The data for the 25 males and 25 females with high
scores and the 25 males and 25 females with low socres on these factors
were employed in analyses involving aptitude by treatment interactions.
The average raw scores for these groups are presented in Table I, More
detailed information on these tests and relationships with other tests
administered in ihe same battery are described in a report by Di Vesta,
Ingersoll, and Sunshine (1971).

The analyses presented in this paper are based only on high and low
imagers. Other analyses based on high and low automatizers and high
and low verbal ability had also been made, In addition, analyses had been
made of high and low imagers selected according to the procedure described
by Stewart (1965) using only the Flags and Spatial Relations Tests.
However, these latter analyses either yielded no effects of consequence
or added no further information to the results of the analyses based
on the factor scores for imagery. Accordingly, the results of those

analyses are not reported here,

Materials

A pool of 300 words from Stewart's (1965) study was used as a basis
for preparing stimulus materials. All words were common concrete nouns.
Each word had a picture as its counterpart, There were three 100 1item

lists prepared for Presentation Trial: I, Each list consisted of 50

11



Table 1
Means of Raw Scores For Men and Women on Tests Comprising Imagery,

Verbal, and Automatization Factors in High and Low Groups for Each Factor®

Tests Women Men

Low High Low High

Imagery Factorb

Flags 71.17 121.35 92,64 123.40
Spatial Relations 49,33 88.30 54.00 92.52
Gottschaldt (Total) 27.87 44,35 27.16 46,28
Vocabulary 20,08 18.52 15.88 19.44
SAT (Verbal) 552.23 517.75 478.81 509.45

Verbal Factor

Vocabulary 15.28 22.16 14,12 21.48
Reading 13.04 19.60 14,24 19.68
SAT (Verbal) 441,64 581.60 441,60 557.24
Automatizationb
Stroop (Color-word score) 77.71 114.00 85.76 129.92
Automatization 46,33 62.76 48.64 62,48
Vocabulary 20.86 18.00 18.76 17.16
SAT (Verbal) 572.83 492.64 515,50 500.61

8 N = 25 in each group.

£ Vocabilary and SAT (Verbal) scores are presented for these groups to
indicate any relationships with the factor tests, Only the differences
between high and low automatizers (women) on SAT Verbal scores were

significant (p < .0l).

12
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picture and 50 word stimuli compiled by the random selection of items
without replacement from the total pool of words or pictures. Within
each 1list for the Presentation Trial no picture was represented by a
word duplicating it. This procedure resulted in three unique lists.
Each of the three lists for the Recognition Trial was constructed
to correspond with one of the three series for the Presentation Trial: I.
A given list consisted of 150 stimuli, 75 of which were pictures and 75
were words., The items were selected so that half (n = 25) of the word
stimuli used in the Presentation Trial: I were maintained as words for
the Recognition Trial while the other half (n = 25) were represented
pictorially., Similarly, half (n = 25) of the original pictures were
maintained as pictures for the Recognition Trial while the other half
(n = 25) were represented as words. The remaining 50 items were divided
equally between words and pictures none of which had either verbal or
pictorial counterparts in the rest of the list; nor had these 50 items
been seen, in either form, on Presentation Trial: I. Thus, each
Recognition 1ist consisted of 50 stimuli (25 words, 25 pictures) in the
form originally seen on the Presentation Trial: I, 50 stimuli in ccnverted
(associated) form, and 50 stimuli previously unseen (new), 25 of which
were pictures and 25 of which were words. The stimuli were ordered

randomly, via reference to a table of random digits, within the lists,

Procedure

The task was adm.nistered to Ss in groups varying in number from
2 - 8, However, each S worked individually and at separate locations
(every other seat) in a room approximately 3 x 5 meters in size. The

Ss were seated opposite a large screen and were informed that they

13



would be participating in an experiment on memory. They were told that
a series of slides, showing pictures and words, would be projected onto
the screen and that their task would be to study the slides and attempt
to remember as many items as possible, Following these instructions,
one of the three Presentation Trial 1lists, selected at random, was
projected at a rate of 3-sec. per slide.

Imnediately after Presentation Trial: I the Ss were provided with
an answer sheet on which were spaces for indicating whether a slide to be
presented on the Recognition Trial had been seen on Presentation Trial: I
and, i1f so, whether it had been seen as 2 picture or a word, Each slide
on the Recognition trial was presented at a rate of 8-sec. per slide.
The S was informed that his task on the Recognition Trial was to decide
whether the item on the slide a) was completely new, i.e., it was not
seen in the presentation series either as a picture or a word; b) was
seen previously as a word or; c) was seen previously &s a picture, and
to mark his (or her) answers accordingly on the answer sheet. The Ss
were not told the proportion of slides represented in each category.
Although guessing was encouraged whcre the S was uncertain, E also
expressed the need for rapid and accurate decisions. In order to aid
the S in keeping his place, the slides for the Recognition Trial were
ordered numerically and E called out the number of each slide as it
appeared on the screen.,

After the Recognition Trial was completed, Presentation Trial: II,
consisting of the same series as Presentation Trial: I, was administered,
The Ss were instructed to study each item carefully and to remember as
many items as possible, At the completion of the slide presentation,

blank sheets of paper were distributed for the Free-Recall of all items

14



(whether picture or word) that the S could remember from Presentation
Trial: II and in any order he chose. The Ss were not required in the
Recall Phase to indicate whether the item recalled had been presented as

a picture or a word during Presentation Trial: II.

Results

The primary dependent variables, based on responses to the Recognition
Trial, were: a) the number of items recalled and labeled correctly; and
b) the number of items said to have occurred as words or pictures on
Presentation Trial: I when in fact they had not been presented at all.
The dependent variable based on responses to the Free-Recall task was
the number of items, presented as words or pictures on Presentations
I and II, that were recalled correctly. Pairs of pictures or of words,
scored as adjacencies, were used as measures of clustering in further
analyses.

All analyses of data were made by & mixed analysis of variance

design. However, the variables used differed from one analysis to

.another. Typically, the between-subjects variables were the randomiza-

tions of the items (Item Series), Imagery Ability, and Sex of subject.

The within-subjects variables for analyses of responses made on the
Recognition Trial consisted of the Form of the Stimuli on the Presentation
Trial: I and the Formof Stimuli on the Recognition Trial. 1In addition,
the analyses of responses on the Free-Recall Task included the form of

the stimuli on the Presentation Trial: II as another within-subjects
variable. Inasmuch as it was virtually impossible to interpret significant
main effects or interactions involving the Item Series, their occurrence

will be noted in the reporting of results without further comment.

15



Recognition

The analyses of the number of items correctly recognized on the
Recognition Trial by female High and Low Imagers are summarized in
Table 2. The parallel analysis for the male High and Low Imagers are
summarized in Table 3. In both tables comparisons have been made
between combinations of words and pictures shown on Presentation Trial: I
and the Recognition Trial. Thus, words on both trials (WW) have been
compared with pictures on both trials (PP); new words (NW) of objects
(i.e., a new set of words was presented on the Recognition Trial the
items of which had not appeared either as words or as pictures on the
Presentation I trial) were compared with new pictures (NP) on the
Recognition Trial; and words on Presentation Trial: T followed by pictures
on the Recognition Trial (WP) were compared with pictures followed by
words (PW).

In these analyses the main effects of Item Series was significant
only for the comparison of responses by male Ss to the WW and PP stimuli
(F [2,54] = 3.84, p < .05). However, Item Series interacted with Imagery
Level in the comparison of responses by female Ss to the WW and PP
stimuli (F [2,54] = 5.04, p < .05) with Form of Stimuli in the comparison
of responses by male Ss to the NW and NP stimuli (F [2,54] = 4,90,

p < .05).

The most important and clear cut effects to be noted in these results,
however, are in the comparisons between Form of Stimuli. In all analyses
(see Table 2) the differences were highly significant (p < .001). As
shown in Table 4, for both men and women Ss, performance on PP stimulus

combinations was more accurate than on the WW combinations; performance

16



Tuble 2

Summary of Analysis of Variance of the Number of Items Correctly Recognized

On the Recognition Trial by Women High and Low Imagers

Comparison
WW vs, PP NW vs. NP WP vs., PW
Between Subjects df MS F MS F MS F
Item Series (A) 2 20.03 1.00 Al .02 10.68 0.55
Imagery Level (B) 1 3.68 0.18 2.13 .08 7.01 0.36
Ax B 2 100.80  5.04%  4.35 A7 32,60 1.69
Error (b) 54 20,02 25.90 19.26
With.in Subijects
Form of Stimuli (C) 1  516.68  82.36% 163.33 19.819 156.41 14.45
AxC 2 12.70 2.03 36.26 4.40" 9.16 0.85
Bx C 1 6.08 0.97 10.80 1.31 9.08 0.84
AxBxC 2 7.30 1.16 1.08 0.13 9.03 0.83
Error (v) 54 6.27 8.24 10.83
4 B < .10
bp<.0s
¢ p < .01
d p < .001
17



Table 3

Summary of Analysis of Variance of the Number of ltems Correctly Recognized

on the Recognition Trial by Male High and Low Imagers

Comparison
WW vs, PP NW vs, NP WP vs. PW
Between Subjects df MS F MS F MS F
lten Sertes (A) 2 99.99  3.84° 7.06  0.19  49.03 1.56
Imagery Level (B) 1 2.41 0.09 33.21 0.97 116.03 3.69°
Ax b 2 12.86  0.49 £7.86  2.41  21.73 0.69
Erzor (b) 54 26.0) 36.4) 31.43
Uithin Subjects
Porn of Stimull I 715,61 s6.85% e9.01  10.09% 14s.20 15.219
AxC 2 26,66 2.2 3551  4.90° .40 0.04
BxC ) 1.86  0.15 Ol  0.00 3.33 0.35
AXBxC 2 8.18  0.65 7.11 1.0  10.03 1.05
Beror (v) S 12,98 6.84 9.55
4pc.0
' g <€ .03
- g < .0l
t 2 ¢« 001
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Mean Numbers of Correct Responses on Recognition Trial

Table 4

Form of Stimuli on

Presentation I and

Sex of Subject

Recognition Trials Men Women Row Means
Word-Word 15.83 17.08 16.46
Word-Picture 15.72 17.23 16.48
Picture-Word 17.92 19,52 18.72
Picture-Picture 20.72 21.23 20.48
None-Word 17.87 18.83 18.35
None-?icture 16.35 16.50 16.43

19



on the PW order of presentation was clearly better than on the WP order;
and new words (NW) were recognized more accurately as not having appeared
on the presentation trial than were new pictures (NP). In every case,
without exception, the performance of women on these tasks exceeded the
accuracy of the performance of men. -
Similar analyses of recognition errors are summarized in Table 5.
The reader should note that these analyses are not of mere incorrect
recognitions which would be only the ditference between actual and
possible correct responses. Instead, this analysis is of the errors
made in labeling a stimulus on the Recognition Task as having been
presented as a word or picture or Presentation Trial: I or as not having
been seen on Presentation Trial: 1. If a picture on the Recognition
Trial was said to have been presented as a picture on Presentation
Trial: I, when indeed, it had been presented as a word, this was called
a word-picture error (WPER). If a word presented on the Recognition
Trial was said to have been presented as a word on Presentation Trial: I
when it actually had been presented initially as a picture, this was
called a picture-word error (’WER). NWER and NPER refer to errors in
which a word or picture appearing on the Recognition Trial were incorrectly
recognized as having been presented on Presentation Trial: 1. Thus,
NWER errors refer to the number of times an S said that a word had
appeared on Presentation Trial: I as either a word or picture when it
had not been so presented; conversely, NPER errors refer to the number
of times an S said that a picture had appeared on the Presentation
Trial: I as either a word or picture when it had not been so presented.
The analyses summarized in Table 4 yielded significant main effects

due only to comparisons between Form of Stimuli. The comparison of WPER

20
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with PWER errors yielded F (1,54) = 5.75, p < .05 for data based on
responses of female Ss. Though this main effect was not significant
for male Ss, there is some indication that the Item Series may have some-
how been influential in this regard inasmuch as the interaction of Item
Series and Form of Stimuli yielded F (2,54) = 4.10, p < .05 for data
based on male Ss. The comparison of NWER and NPER were clearly the same
for female and male Ss since the analyses yielded F (1,54) = 62.34 and
F (1,54) = 64.96, respectively, both of which are highly significant
(p < .001).

The means for these comparisons are presented in Table 6, There
it may be seen that there were relatively more errors caused by
mislabeling a word on the Recognition Trial when it had been presented
initially as a picture, than in mislabeling a picture on the Recognition
Trial when it had been presented as a word on Presentation Trial: I. A
major ervor of the Ss was to indicate that a word presented on the
Recognition Trial had been presented on the Presentation Trial: I when
it had not been. The data related to these findings support those

reported by Stewart.

The analyses of variance of the number of items correctly recalled
on the Free-Recall task are summarized in Table 7 for the data based
on the responses of female Ss and in Table 8 for data based on the
responses of male Ss.
The result of primary interest in these analyses is the effect due
to the interaction of Imagery Levels with Form of Stimulus on Presentation

Trial: I. This effect yielded F (2,108) = 3,10, p < .05 for the data
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Table 6

Mean Number of False Recognitions on the Recognition Trial

by Men and Women High and Low Imagers

Presented on Described on

Presentation Recognition Trial Low Imagers High Imagers Total

Trial: I and as having been

Recognition presented on Men Women Men Women Men Women

Trial as: Presentation I as:

Word-Picture Picture 5.17 2,90 4,03 3.17 4,60 3.03

Picture-Word Word 5,03 3.53 4.83 4,27 4.93 3.90

Not Presented Word 11.63 9.80 10.27 10.60 10.95 10.20

Not Presented Picture 5.23 4,60 4.43  4.33 4,83 4.47
23



Table 7
Summary of Analysis of Variance of the Number of Items Correctly Recalled

on the Free-Recall Task by Female High and Low Imagers

Between Subjects df MS F
Item Series (A) 2 3.85 0.35
Imagery Level (B) 1 25.60 2.30
AXB 2 1.61 0.15

Error (b) 54 11.11

Within Subjects

Form of Stimuli on Presentation I (C) 2 3561.20 602.74 p < .001
AxC 4 47.97 8.12 p < .01
BxC 2 18.31 3.10 p < .05
AxBxC 4 1.58 0.27

Lrror (wl) 108 5.91
Form of Stimuli on Presentation II (D) 1 5.38 1.43
AxD 2 18.046 4.78  p < .05
BxD 1 1.88 0.50
AxBxD 2 1.64 0.43

Error (wz) 54 3.77
CxD 2 18.43 2.97 p<.l0
AxCxD 4 24.87 4,01 p < .0l
BxCxD 2 4.80 0.78
AxBxC=xD 4 1.90 0.31

Error (w3) 108 6.20
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Table 8
Summary of Analysis of Variance of the Number of Items Correctly Recalled

on the Free-Recall Task by Maie High and Low Imagers

Between Subjects df MS E
Item Series (A) 2 14.17 1.27
Imagery Level (B) 1 96.10 8.61 p < .01
AxB 2 .98 0.09
Error (b) 54 11.16
Within Subjects
Form of Stimuli on Presentation I (C) 2 2786.32 391.47 p < .001
AxC 4 31.77 4.46 p < .01
BxC 2 47.11  6.66  p < .0l
AxBxC 4 8.77 1.16
Error (wl) 108 7.12
Form of Stimuli on Presentation II (D) 1 1.11 0.28
AxD 2 8.30 2,08
BxD 1 2.18 0.55
AxBxD 2 7.15 1.79
Error (wz) 54 3.99
CxD 2 8.05 1.75
AxCxD 4 3.82 8.31
BxCxD 2 .29 0.06
AxBxCxD 4 .92 0.20
Error (w3) 108 4,60
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based on the responses of women Ss and F (2,108) = 6.66, p < .0l for
the data based on the responses of men. In addition, the main effect
associated with Imagery Levels for men yielded F (1 54) = 8.61, p < .Ol.

In Table 9 it can be seen that the women recalled more items than
men after Presentation Trial: II., However, of more interest is the
finding that recall a) is directly related to the form of stimuli on
the two presentations and b) is affected by the form of the stimuli on
the recognition trial. Thus, W-W presentation (i.e., word on Presentation
Trial: I and Presentation Trial: II, disregarding the form on the
Recognition Trial) results in pocrer performance than a P-P presentation
as can be seen in Table 10. However, either W-W or P-P presentations,
when interpolated with the other form on the Recognition Trial (thus,
either WPW or PWP) results in better free-recall than when the same
form is used in the Recognition Trial (that is, either WWW or PPP).

The data presented in Table ll are related to the interaction of
Imagery Levels with the Form of Stimuli on the Presentation Trials.
There it can be seen that High Imagers (both men and women) recall more
items, in general, than do Low Imagers. However, in both groups (that
is, men and women) High Imagers recall more items depicted pictorially
than do the Low Imagers. These data, however, must be interpreted
cautiously. The direct relationship between the difference in word
and picture recall and the total recall scores (or either word or picture
recall scores singly) suggests that Imagery Levels may be reflecting a
general intellectual factor. Consequently, the data may simply imply
that the person with the higher ability is able to profit more from the
optimal treatment which, presumably, is the pictorial presentation of

stimuli.
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Table 9
Mean Numbers of Correct Responses Recalled on Free-Recall Trial

As a Function of the Effect Due to Form of Stimuli on Presentation Trials

Form of Stimuli on Sex of Subject
Presentation Trials Men Women
Words 8.78 9.71
Pictures 10.08 11.24
*
New 1.15 1.13

*
These are intrusions from the Recognition Trial. These words or
pictures were present on the Recognition Trial only and were not

present on either Presentations I and II.
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Table 10

Mean Number of Correct Responses on Free Recall Trial

Form of Stimuli on Presentation Trial: I, Sex of Subject

Recognition Trial, and Presentation Trial: 11 Men Women
Word-Word-Word 8.55 9.20
Word-Picture-Word 9.02 10,21
Picture-Picture-Picture 9.83 10.97
Picture-Word-Picture 10,32 11,51
None-Word-None 913 1.00
None-Picture~-None 1.33 1,27
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Table 11}
Mean Number of Items Correctly Recalled by Men and Women High and Low Imagers

On Free-Recall as a Punction of Form of Stimuli on Presentation Trials

(2]

Form of Stimuli High Imagers Low Imagers

on Presentation Tvials Men Wonen Total Men Women Total

Words 9.63 10.08 9.86 7.93 9.33 8.63

Pictures 10.98 11.83 11.40 9.17 10.65 9.91

Not Presented 0.95 0.97 0.96 1.37 1.30 1.33
Dift (p-w) 1.35 1.75 1.55 1.24 1.32 1.28
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Table 12
Proportions (Observed/Possible) of Adjacent Pictures or Words

in the Free-Rscall of High and Low Imagers

Proportion of

Imagery Level Word Pairs Picture Pairs
Low 14 .12
High .12 .18
L]



Perhaps the most important implication of the present study is to
be obtained from an integration of the findings from the recognition and
free-recall phases which suggest the relative roles of imaging and
labeling in storage and retrieval processes in memory, Since pictures
were more frequently recalled than words there is the implication that
words, as highly generalized symbols, refer to idealized attributes or
qualities and consequently create more interference in recall than do
pictures. Speculation regarding the specificity of the referent for
pictures has been made in the introduction to this paper. Since pictures
are relatively more distinctive than words it can be assumed they will
suffer less from interference during the Recognition Trial,

The findings also clearly imply that the pilcture-to-word order
results in more correct identifications than the word-to-picture order.
This effect may be the result of factors associated with developmental
processes, i.e., Ss in the college culture have had more experience in
providing verbal labels for pictures than in providing images for words.
Nevertheless, for whatever reason, the finding that providing a label
for a picture does facilitate recognition more than providing a picture
for the word is a clear and reliable one. It would appear, by way of
explanation, that the verbal response was included in responses to the
picture but the percept or imaginal (picture) response w#as less likely
to be included in responses to the verbal label for the referent. This
explenation indicates that redundancy on the Presentation, Recognition,
and Recall Trials (e.g., word-word or picture-picture) is not as efficient
for recall as is bi-modal presentetion. These explenations elso apply
to the “indings that nev words are more easily recognized than new

pictures. Thus, because there are fewer words end more pictures
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incorporated into the $'s memory during the first presentation, there will
be less interference to new words than to new pictures.

In general, the findings from the present study imply that materials
are received first as images and then verbally labeled for storage. If
this assumption is correct, it would also be expected that the picture-
word order of presentation would yield more correct responses in free
recall than the word-picture order of presentation, because the latter
requires § to perform an additional operation of reversing the order.

The picture-word order should also be superior to the picture-picture
order which does not provide for labeling thereby hindering effective
storage, or the word-word order which does not provide a percept to make
the label easily discriminable (Less generalized). These assumptions
were provided substantial support in this study. The findings are
especially interesting since the PPP was not the most efficient order

of presentation as would have been suggested if only the §p' performance
on the recognition trial had been investigated.

The aforementioned findings and assumptions imply a dual process in
retrieval of information. On the one hand, recognition depends on the
distinctiveness of percepts, in which case the pictures are more easily
identified than words. On the other hand, retrieval depends on encoding
processes or the strategy by which materials are stored, in which case
the picture which has been labeled by a word is more easily retrieved
than words followed by words (which are subject to interference); or
than words followed by pictures because pictures presumably add little
to the distinctiveness of a generalized symbol; or than pictures followed
by pictures because images or percepts are retained only for brief

periods of time unless they are labeled.
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The superiority of the female Ss recall over the males recall is
undoubtedly due to factors associated with developmental processes. It
is too early to say what the nature of the factors that account for this
differential performance might be

None of the results of the present study provided support for
Stewart's (1965) findings which she summarizes as follows:

"High imagers were superior to low imagers in picture recognition
but inferior in word recognition. Though the picture recognition was
significantly better for both types of imagers than was the word
recognition, the high imagers benefitted to a greater extent."

Part of the reason for lack of supporting evidence may have been that
the Ss in the present study achieved higher mean recognition and recall
scores than those in Stewart's study. Although the interactions
associated with Imagery Ability on the Free-Recall task implied that
high Imagers benefited more by pictures than by words, the alternative
explanation remained that such differences might be attributable to
other ability factors associated with Imagery. Furthermore, while the
finding that low Imagers tend to organize by words in free-recall and
high Imagers tend to organize by pictures supports the tendencies of
the two groups suggested in Stewart's study, the differences were not
significant.

Thus, we are led to conclude that the present results point to a
clear superiority of pictures over words for presentation of learning
material related to a given referent if that material is to be recognized
easily on later occasions. Fuithermore, the superiority of the picture
to word over the word to picture order suggests that percepts are provided

verbal labels for storage and that such labels facilitate later retrieval

3



as measured by the number of items recalled on a free recall task.
these treatment variables interact with Imagery levels to affect
recognition or recall, the effect must be considered to be a fragile

one or of limited generalizability at best.
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Verbal and Imaginal Processing in Learning and Transfer

by High and Low Imagers
Francis J. Di Vesta

Both Kuhlman (1960) and Stewart (1965) found that high imagers
learned a paired-associate list most easily when the stimuli were
pictures than when they were words. Furthermore, Stewart (1965) found
that high inagers learned tasks in which pictorial stimul: were used
more easily than did low imagers while low imagers learned lists in
which verbal stimuli were used in fewer trials than did high imagers.
These results imply that investigations of aptitude by treatment inter-
actions (ATI) may be a useful method for investigating strategies
employed by Ss during learning and recall.

The present study was first of all an attempt to replicate, in part,
one of Stewart's experiments. Such replication appears to be especially
justifiable in view of Cronbach and Snow's comments, as follows:

« « » Progress toward the goal of identifying and understanding
ATI has been slight. We have not examined every pertinent study but
our survey has probed deeply enough to give us confidence that a truly
exhaustive sample would not change the general picture as of this moment.
There are no solidly established ATI relations even on a laboratory
scale and no real sign of any hypothesis ready for application and devel-

opment. There are intriguing findings here and there, none of which has

been pursued through a sufficient series of replication, validity
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generalization, and enhancement studies to make it impressive (1969,
p. 193; italics ours).

Secondly, the major purpose of the present study was to investigate
the effects of learning with pictorial and verbal stimuli on parformance
of a transfer task. It can be reasoned that pictorial representations
tend to be more specific than a verbal s..mulus for the same raferent.
Thus, while the pictorial stimulus, bird, will, undar most circumstances,
elicit the verbal mediator "bird" it will also ba fairly specific in
the sense that it cannot be a "template" for the abstraction of "all
birds" unless it achicves symbolic status, as it might in abetract or
expressionistic painting, at which point ite equivalence to a verbal
symbol can be assumed. In any diagrammatic representation there will be
some restriction on what is perceived even though it ie nothing more than
the rastriction that a class of "large birde" or of "emall birds" is
reprasented. On the other hand, the verbal etimulus "bird,” or any
other eimilar eymbol for that matter, is more nesarly representative of
a highly generalized "template.” 1n the sense that it represents &
larger claee of all axperiences the $§ has had with bicds, a verbal symbol
should provide a brosder dase for transfer chan the pictorial stimulee.

Based on the aforegoing rationale -he present study exteaded
Stewart's investigations through sa experiment deaigned to enamine the
extent to which mediation processes diffetentially stavolved imaginal or
verbal transformation of aan experience. More speciiically, the iateat
vas to investieate vhether one form of mediation takes prevedence cver
another. 1t was . /pothesized that it imigery was & doninant pricessing
mechaniom for storing and using conctete materiais thea ttansfer to

pictorial tepresentations (geomettic representaticns ot thele vetbal
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equivalents) ehould be facilitsted when compared with transfer to verbal
reprecentations (particulsrly verbal subordinates). 1If verbal mediation
vas more edvantageous than imegin:l processing thea, it was hypothesized,
transfer to verbal representations would b¢c more efficient than to
pictorial representations.

It was also possible in this study to investigate a sequencing
hypothesis. Thus, it wes hypothesized that both imaginal and verbal
sediation might be employed in processing and, 1f so, one possibly
precedes the other. Accordingly, if imaginal precedes verbal mediation
then the pictorial to verbal order of preseantation wes hypothesized to
ba more efficient thaa the verbal to pictorial ovder, and vice versa
(Lockhart, 1969; Patvio, 196); Yuille, Paivio, & Lombert, 19'5). The
hypotheses related to imagery, as an individual difference variable,
entend the asbove hypotheses by implying that high imagers would be
eoprcially bemefited by any ticatment favoriag imaginal precessiang while
lov imageres would be benefited by aay treatment favering verbal precessing.

et nod

Sesers) Pesimm
Nowns which conld aley be graphically presented by dasic geenmetric

shapes served as stimuli during eriginal learning. The § lesrned to
asssciate elther the verbal or plctarial represeatations of each ¢f
these aouns vith o aumber frem 2 through 9. The form of the stimslt
(plcturee or words) served oo o betveen-subjects dinension. The §s of
eath osen, which served a8 the ether between=subjects dinension, were
assigned in equil ambers te each emperinental treatment.



The transter task consisted of fear Liste in which the stimll
represented ene of tour relatienships to the stimll in the criginal
learning tash list. Thus, the Lists for the transfer task were compt ised
of verbal subordinates, geonetiic representatiots, verbal equivaleats of
geonelric representations, and identical representations but epposite
modes of presentalion of the ohject o1 wid presented duting Initial
leaining. Each $ 1eceivid all 1our types of transfer stimuil vhich
conprised a within-sub)eis dinensien. Triale to criterion during
origiaal learning and nunber of correct responses to stimull 1n each of
the four transfer conditicn, served as the dependent measures. In
addition to the mised analyses of variance of these data, the effect of
eath of four aptitude variables on the nunber of certect responses was
analyeed .

Stimlue Materjals

Vord (V) and piciure (P) forme of elight generic nouns wete paited
wvith the digits 2 threugh 9 tor the Lists used in the originsl learning
(OL) tash. The transfer stimull were either worde (V) or plctwres (P)
in four relationships to the stimuls in the OL task. Thus, the transler
lists were: Condition $SX, oubordinates of the generic nowns preseated
during OL, e.q., the wotd or piciure, dime, wis uwoed in the transfe:
tAsh as & suberdinate of the word coln used ia the OL :aski b) Coaditien
CN, peonetlric tepresentations or cutline draviags of the genetic adwn
presented duting OL, e.g , & citcle was vatd a8 o representotional
draving of a colni ¢) Condition CL, labels or word equivalents for the
geonettic figures wsed 1a Condition CX, e.g., the word "circle” rather
than the figute wight be presented in Condition CL; and Condition D, in

vhich the representations In the transter tash were tdeatical to those In

40
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the OL task but wers presented in the opposite mode during OL, e.g., if
s picture of s coin was presented during OL, the word “coin" would eerve
ss & transfer otimulus, and vice versa. The etimuli ueed in all
conditions sre presented in Table l.
Sybjecte

Undergraduate students at The kennsylvania State Univereity who vere
entolled in an introductory course in educational psychology served ase
$s. Although they were volunteers, the Ss received credit toward their
fina) grade for participating in the experiment. All Se had been
previously administsred a battery of tests deeigned to measure imagery
and verbal abllity. Assignaent to learning conditione was randomized
vithia sex of 8s. In all, 198 Se, of which %4 were male, participated in
this experineat.
Neasures of Individeal Differences

Neasures of iadividual differences were obtained for lmagery-Ability,
Verbal ability and Automstization. The Flags test (Thuretone & Jeffrey,
1939), Spatial Relations Test of the Diffsreantial Aptitude Test
(Semmete, st al., 196)), and the Gottechalde Figures Test as described
by Tharstoms (1944) were employed to msasures Imsgery-ability., The
Streep Color-tiord test ae described by Thurstone (1944) and the
Mutomstization test (Brovermesn, Klaiber, Kobayaski, and Vogel (1968)
were uwoed to measure Automatizaetion. A vocabulary test, reading teet
(both of which were locally constructed by compiling items from existing
tests) and the College Examination Board's Scholastic Aptitude Test
(1962-1963). The rew scores for tsets associated with esch fsctor were
otandardised for males and femalss separstely. The resulting T-scoree

were ounmed and averaged to obtaia an overall factor score. High- and
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Table 1

Original and Transfer Stimuli for the

Learning and Transfer Conditions

Original Learning

'y
Transfer

Generic Subordinate Word for Geometric
Response Noun Noun Representation

R Coin Penny Circle

3 llorn Bugle Cone

4 Cheese Swiss Wedge

5 Flower Rose Star

6 Snake Python Cotl

7 Cen Ruby Hexagon

8 Tree Spruce Triangle

9 Drum Snare Cylinder

*
Note -- The figures for the generic nouns were pictures of the objects

listed under original learning.

The figures for the geometric

representations were pictures of the forms shown in the last

column.
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low-scorers were selected from the extremes of the resulting distributions
of factor scores for men and women. High scorers had average T-scores

greater than 55 and low scorers had average T-scores lower than 45.

Procedure

Upon arrival at the laboratory the S was randomly assigned to one
or the other of the OL conditions. Instructions were provided as to
the specific nature of the task, i.e., the S was either told that he
would be presented word-number pairs or that he would be presented
picture-number pairs. The study-test procedure with standard instructions
was used.

During the study trial, stimulus pairs were rear-projected onto a
translucent screen by a carousel projector at a 2-sec. rate. During
the recall interval only the stimulus member was presented at a 2-sec.
rate. The S's task in the recall phase was to respond with the number
previously associated with it. Study-recall trials were administered
until the S had identified all but one of the paired-digits correctly.

The transfer task was administered following a rest period of
2-min. The S was instructed that he would be presented 32 stimuli most
of which he had not seen before but all of which had some relationship
to the words learned during the OL task. He was instructed to respond
with the same digits employed in OL and was told to base his response
on possible relationships to the list he had just learned. Only one

presentation of the transfer list was administered.
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Results

Original Learning

The number of trials to criterion on the initial learning task were
analyzed by a mixed analysis of variance. This analysis yielded
F (1,194) = 9,68, p < .01 for the effect due to the kind of stimuli
employed. The list based on words took more trials to learn (X = 3.50)
than did the list based on nictures (X = 2.64). Thus, while the referent
ln each instance was the same for pictures and for words, pictorial
depiction of stimuli clearly resulted in more rapid learning than
symbolic presentation. These results suggest differential proceseing
of stimuli presented by the two methods. The effects related to Sex
of Subject or its interaction with the task variable were not significant
(p > .05).

Transfer Performance

The number of correct responses for the transfer task were analyzed
via a mixed analysis of variance with Sex of Subject and Mode of
Presentation (W or P) during OL as the between-subjects variables and
Kind of Stimulus (i.e , SN, GN, GL, and O) as the within-subjects
variable. This analysis yielded F (1,94) = 12.63, p < .00l, for the
effect due to the Mode of Presentation during OL; F (1,194) = 3.82,

P = .05 for the effect associated with Sex of Subject; F (3,582) =
358.07, p < .00l for the effect due to the Kind of Stimulus employed

i{n the transfer task; and F (3,582) = 7,20, p < .00l for the interartion
between Mcde of Presentation during Original Learning and Kind of
Stimulus employed on the transfer task. A summary of this analysis is

presented in Table 2.
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Table 2
Summary of Analysis of Variance

Of the Number of Correct Responses for All Subjects

Between Subjects df MS ¥
Sex (A) 1 27.01 3.82 p= .05
Presentation Mode :OL(B) 1 89.17 12.63 < e
Ax B 1 2,25 0.32

Error (b) 194 7.06

Within Subjects
Kind of Stimuli:Transfer (C) 3 478,04  358.07 p < .001
AxC 3 2.46 1.84
BxC 3 9.62 7.20 p < .001
AxBxC 3 1.31 0.98

Error (w) 582 1.34
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The women made more correct responses (X = 4.77) on the transfer
task than did the men (X = 4.39). The means represented in the interaction
between Mode of Presentation during OL and transfer are summarized in
Table 3. The primary implication of the data in this table is that
pictorial presentation of stimuli during original learning results in
greater transfer than does verbal (symbolic) presentation for all
transfer conditions; the difference, however, is least when the opposite
mode or subordinate representation is employed in the transfer task. It
was particularly disadvantagecus for Ss to learn words on the first task
and then transfer to a geometric representation whethei that representa-
tion was in symbolic or pictorial form,

Individual Differences

The investigation of effects associated with individual differences
was made by extending the design to include the high and low imagers as
a third between-subjects factor. There were 10 Ss in each cell of this
design.

This analysis yielded F (1,72) = 13,20, p < .0l, for the effect
associated with Imagery. The mean score for high-Imagers was higher
(X = 4.90) than that for low Imagers (X = 4.15) on the transfer task.
The hypothesized interaction between individual differences in visualization
and treatments was not supported. None of the interactions was
significant (p > .05).

The same analysis as that described immediately above was conducted
by replacing the groups of Ss differing on Imagery scores with groups
of Ss differing on Automatization scores. There were also 10 Ss in
each group for this analysis, which is summarized in Table 4. The

unique outcome of this analysis, compared to the earlier one, was that
the third-order interaction was significant (F (3,216] = 3.13, p < .05).

4€



Table 3

Mean Number of Correct Responses on the Transfer Task

As Related to the Original i.arning Task

Transfer Task Presentation Mode: OL

Conditions Words Pictures Difference
Opposite Modality 6.15 6.34 .19
Subordinate Representation

(Words and Pictures Combined) 5.34 5.76 42
Verbal Equivalent of
Geometric Figure 2.55 3.51 .96
Geometric Figure
Representation 2.90 4.03 1.12
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Table 4
Summary Analysis of Variance Based on the Mean Number

0f Correct Responses for High and Low Automatizers

Between Groups MS df F
Sex of Subject (A) 0.53 1 0.08
Presentation Mode: OL(B) 52.00 1 8.04
Automatization (C) 22.58 1 3.49
AXx B 1.65 1 0.26
Ax C .01 1 0.00
Bx C 9.45 1 1.46
AxBxC .38 1 0.59

Error (b) .65 72

Within
Kind of Stimuli: Transfer (D) 215.14 3 180.24
AxD 1.99 3 1.66
BxD 8.78 3 7.35
CxD .57 3 0.48
AxBxD 2.54 3 2.13
AxCxD .38 3 0.31
BxCxD .84 3 0.70
AxBxCxD 3.73 3 3.13

Error (w) 1.19 216

.01
.10

.01

01

.10

.05
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The means for the groups represented in this interaction are
summarized in Tablg 5. As in the previous analyses, all groups were
found to function more effectively wher. pictures were employed in OL
than when words were used. However, the main difference among groups to
be identified in this table is the generally inferior performance of the
women who were high Automatizers (i.e., those who take longer to perform
the automatization tasks) relative to the performance of women who were
low Automatizers (i.e., those who perform the automatization tasks in a
shorter period of time) on all transfer tasks following original learning
with word stimuli. The women low Automatizers who learned words on the
original learning task averaged 1.10 more correct answers on the Transfer
Task than did the high Automatizers. The average difference in perfor-
mance on the transfer task between the same groups when pictures were
used as stimuli during original learning was .03. Similar comparisons
for males yielded averages of .65 (with words as stimuli in OL) and .47
(with pictures as stimuli) correct responses. If automatization can be
considered as a measure of one kind of Imagery these results imply that
the encoding by high-Imagers of verbal stimuli is more detrimental to
their performance on new tasks than the encoding of pictorial stimuli.
This difference holds for both women and men but less so for men.

Comparable analyses based on two other individual difference
grouping, verbal and anxiety, were also made. The analysis of verbal
groups ylelded F (1,72) = 5.96, p < .05 for differences in performance
on the transfer task., associated with verbal ability. As would be
expected, the groupr with the higher verbal ability made more correct

responses (X = 4.81) than did the groups with the lower verbal ability
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(X = 4.15). In addition, this analysis yielded F (1,72) = 6.19,

p < .05 for the effect associated with Sex of Subject; F (3,216) =
141.14, p < .01 for the effect due to Kind of Stimuli on the transfer
task; and F (3,216) = 3.29, p < .05 for the interaction between Kind of
Stimuli on the OL task and those on the transfer task. The major
significance of the analyses described in this paragraph is to indicate
only that where interactions of individual differences with treatments
do occur, they are found with individual differences based on measures
that appear to require some form of imaging. They do not occur with
measures of cognitive processes or of personality (i.e., anxiety)
behavioral tendencies.

It is interesting to note that the only personality or general
intellectual ability measure to correlate with the transfer scores for
female Ss (N = 104) was automatization. The correlations rangeda from
-.20 to -.25 (p < .025) for the four modes of presentation on the
transfer task. However, the correlations between individual difference
measures and transfer task measures for male subjects (N = 80)
yielded ranges of .28 to .39 (p < ,01) for the vocabulary score; .14
to .33 (p < .05) for the Gottschaldt Figures Test; and .23 to .35
(p < .05) for the SAT scores (both verbal and math). Thus, automatization
was the only .influential correlate with performance for women Ss while
only imagery and verbal factors were iInfluential correlates with perfor-
mance for male Ss. These differences suggest a possible reason for

differences between the results of the present study and those of

Stewart (1965).
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Discussion

Based on the results from the total group of Ss, it is clear that
learning pairs of items with pictures as stimuli is easier, that is, it
takes fewer .rials, than learning with words as stimuli. This finding
provides a direct replication of a parallel finding from Stewart's (1965)
study.

However, Stewart also found strong aptitude (Imagers) by treatments
interactions. Thus, high imz2gers were found to learn pairs with
pictures as stimulus elements more rapidly than with words as stimulus
elements. Low imagers were found not to differ when the two kinds of
stimuli were used. In addition, no significant differences were found
between the two groups in transferring from pictures to words or vice
versa, although there was a tendency for the high imagers to be hindered
to a greater extent than low imagers by going from words to pictures.

In this regard, the present study suggests that automatization
may be the influential behavioral tendency in distinguishing Ss
performance when they are required to transfer from words to pictures
compared to transferring from pictures to words. ' While differences
between high and low imagers did not interact with treatments in the
present study it was found that high-automatizers (those who take longer
to perform the task) were particularly handicapped in transferring from
words to pictures. Note that this process is clearly correlated with
the process involved in performance on the automatization tests. Thus,
automatization is measured by facility in labeling pictures without
interference from other contextual stimuli; that is, they must go from

pictures to words quickly and accurately. For example, in the Stroop
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color-name test, the § is required to read the word printed on the card
rapidly. He is able to do so to the extent that he does not experience
interference from the color of the print which is always different from
the color-word. Similarly, on the automatization task, the S must name,
as rapidly and as accurately as possible, the three objects pictured a
total of 100 times on the card. He is able to do so in this task to the
extent that he does not experience interference from the memory traces
of the pictures already read. Thus, the significant differences in the
performance of high and low-automatizers on the transfer task appears

to reflect the cognitive operations that distinguish the two groups.

In this respect, the present study replicates the parallel finding from
Stewart's study.

The findings regarding the interaction between the original
learning and transfer tasks indicate that transferring from words to
pictures is more difficult than to transfer from pictures to words.
Again this finding replicates one obtained by Stewart (1965). Develop-
mental variables are undoubtedly implicated in explaining this result.
In this culture, the S's typical experience is to label an object or
picture; the opposite requirement is rare indeed. Moreover, these
results imply that Ss form a "percept" before providing a label for
the learning experience. This strategy is assumed to be a more dominant
one for high-automatizers than it is for low-automatizers. The
debilitating effects on the performance of high automatizers were
especially noted when the Ss transferred from words in the original
learning task to geometric representations and labels for geometric
representations in the transfer task. The Ss did have somewhat more

difficulty in transferring from pictures to verbal or pictorial
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representations than they did to subordinate categories or to the
opposite modalities. However, they made nearly twice as many correct
responses on the transfer task with the representation stimuli when the
plcture to word sequence was employed than when the word to picture
sequence was employed.

The present study suggests clear replications of treatment effects
related to the use of picture versus words in presenting stimuli and of
treatment effects related to the strategies employed by Ss in processing
learning materials. The implication of the differences in the
processing strategies of high and low automatizers is an intriguing one
and appears worthy of further investigation. The results suggest the
need for careful analysis of processes involved in measures of individual
differences and even, perhaps, the employment of task-specific measures
if aptitude by treatment interactions are to be found. Our experience
with the tasks involved in this experiment suggested that ceiling
effects were approached if not reached in its conduct. For example,
the four lists in the transfer task, comprised of a total of 32 items,
could probably have been answered correctly on the second trial. For
this reason only one trial had been used. A more sensitive design,
perhaps coupled with more sensitive measures such as latency, is clearly

indicated.
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The Effects of Rated Vividness and Imagery of Learning Materials

On Learning and Recall of High- and low-Imagers

Francis J. Di Vesta, G. Susan Gray, Gary M. Ingersoll,

Steven Ross and Phyllis Sunshine

The learning strategy that differentiates high and low imagers was
examined, albeit indirectly, in this study. Previous studies permit
the conclusion that recall of words is affected by the qualities of
vividness (Tulving, McNulty and Ozier, 1965) or imagery (Paivio, 1970).
Furthermore, the degree of subjective organization has been found to vary
according to the vividness of the list. For example, Tulving, McNulty
and Ozier (1965) comment, '"But the fact that the recall of more vivid
words was ... organized by subjects to a greater extent thatn that of
less vivid words is compatible with the hypothesis that vividness or
picturability is an important component of meaning of words that affects
the ease with which words can be grouped into higher-order memory units"
(p. 250). However, these authors caution that such explanations are
often inadequate since experiments in which only levels of vividness
are manipulated deal only with correlations batween stimulus character-
istics and learning. Thus, for example, in the Tulving, et al. study,
the effect might have been due to concreteness (or abstractness) or to
associative relationships among the words in a given list rather than to

"picturability" or other imaginal properties of the stimuli.

PRECEDING PAGE BLANK
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In order to examine whether some organizational process related to
imagery was employed by learners in such tasks as those used by Tulving,
et al. (1965), Stewart (1965) examined the interaction between ability to
use imagery as measured by the Flags (Thurstone & Jeffrey, 1959) and
Spatia) Relations (Bennett, Seashore, & Wesman, 1963) tests and the
characteristics of the material learned. Exactly the same lists
described by Tulving, et al. (1965) were used. As in the earlier study,
the concrete (vivid) words were recalled more readily than abstract
words. More interesting was the finding by Stewart (1965) that with
these same lists the material was increasingly organized by high imagers
as the vividness ratings of the words in the lists were increased while
there were no differences in the degree of organization among lists by
the low-imagers.

Stewart's results provide one basis for making inferences about
the kind of processes that are employed by learners when approaching
different learning tasks. They suggest too, that some treatments are
more effective for learners who are imagers than for learners who are
non-imagers. Since vividness (or picturability) implies an imaginal
characteristic of symbolic stimuli, it would appear that imaginal
transformations of stimuli (that is, words into "pictures") are as
relevant as other cognitive processes in organizing materials for
storage in memory.

Because of its implications for understanding strategies for
learring and recall as well as for investigations of aptitude by treat-
ment interactions, the present study was conducted to determine the
replicability of Stewart's study. Furthermore, after a careful review

of the literature on aptitude by treatment interactions, Cronbach and
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Snow (1969) conclude that investigators have had difficulty in obtaining

"replications of such interactions, thus providing an important justifica-

tion for attempting a replication of Stewart's study. The present

study extends the earlier one by incorporating not only the original
lists of words but also a set of lists based on the norms published by
Paivio, Yuille, and Madigan (1968). As in the earlier study, the purpose
of the present one was to investigate the hypothesis that the learning
and recall of high-imagers is significantly greater when learning
concrete words than when learning abstract words but learning of low-
imagers is not differentially related to the concreteness or abstractness

of the stimuli.

Method

Design

The overall procedure consisted of Ss learning lists of words that
were high, medium, and low in concreteness (i.e., either rated vividness
or rated imagery). The lists were presented in counterbalanced order.
Each S was presented four trials of each list via the study-free recall
procedure. The sequence of trials was different for each § learning
a given list. The important features of the design implied a 2 x 3
mixed analysis of variance in which there were two levels of the
between-subjects factor (vividness or imagery lists) and three levels
of the within-subjects factor (high, medium, or low concreteness). Scme
of the analyses of variance included two levels of individual differences
(either high and low iuagers or male and female Ss) and order of presen-
tation of the lists as between subjects factors. Correlations were
computed for relationships between imagery, verbal ability and clustering

scores.
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Subjects

A total of 219 students enrolled in an introductory educational
psychology course served as Ss in this study. Of these 104 were males
and 115 were females. All Ss participated voluntarily but received

credit toward their final grade for such participation.

Materials

Two sets of three word lists were employed: one set was based on
rated vividness (V) and the other on rated imagery (I). The three lists ,
(high, medium, and low) of 16 words within each set differed in the
degree of rated-vividness or rated-imagery of their constituent words
but were very nearly the same in terms of meaningfulness and Thorndike-
Lorge (1944) frequency.

The V set of lists was identical to that described by Tulving,
et al. (1965). In obtaining their values for vividness, they defined
vividness as 'the ease with which something could be pictured in the
mind." Ratings were obtained on a 7-point scale with 1 coriesponding
to no image and 7 to extreme vividness. Meaningfulness of a word was
obtained by ratings on a scale of 1 (corresponding to meaningless) to
7 (corresponding to extreme meaningfulness). The three lists in the V
set are presented in Table 1.

The I set of 1lists was prepared from the Paivio, Yuille, and
Madigan (1968) list of 1000 words rated for imagery and meaningfulness.
The three lists in the I set were constructed in essentially the same
manner as described for the V set. In the Paivio, et al. (1968) norms

imagery was defined as the ease or difficulty with which a mental image
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was aroused by the word. Meaning was measured by Noble's (1952)
production method. The lists of words in the I set with their assoclated
imagery and meaningfulness values are presented in Table 2.

There were prepared 16 randomized trials of the words comprising
each of the three 1lists within both the V and I sets, following the
procedure described by Stewart (1965); that is, a given word did not
occur in the same serial position, was not preceded by the same word,
and was not followed by the same word more than once in all trials,
eight of which were mirror images of the others. Each set of the 16

trials for a given 1list was placed on a single memory drum tape.

Procedure

The stimulli were presented to the Ss on a Stowe Memory Drum at a
rate of one word per second. A given S was presented each of the three
lists within a set: that is, he was presented all three versions, high
(H), medium (M), and low (L), of either the I set or of the V set. The
order of presentstion of the lists within a set was randomized from one !
S to the next with the restriction that each of the possible combinations
of list orders (LMH, LHM, MHL, MLH, HLM and HML) was equally represented
at the completion of the study.

The Ss were administered four trials of a given list, the first
of which was randomly selected from the 16 on the memory drum tape.
The study-free-recall procedure, with standard instructions, was used. av 1
During the study period the § read aloud each of the 16 words in the
list as they were presented. The end of the list was signalled by a
dotted line after which the S was to write down all the words he could

remember and in any order he chose. The free recall period was 90-secs.
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long. This procedure was followed for all four presentations of a list
following which there was a 2-min. rest period. The S was then adminis-
tered the next series of !tems, either H, M, or L, depending on the
condition to which he had been randomly assigned. The procedure was

repeated until all three lists within a set had been presented.

Tests

The following tests, fully described in another report (Di Vesta,
Ingersoll, & Sunshine, 1971, in press) were administered to all Ss:
the Space Thinking (Flags) test, the Spatial Relations test from the
Differential Aptitude Test Battery, the Gottschaldt Figures test, the
Stroop Color-Name test, the Automatization test, the Scholastic Aptitude
(Math and Verbal) test, a vocabulary test, the Remote Assoclates test,
a Reading Comprehension test, the Achievemen: Anxiety Scale and the
Dogmatism Scale. The data were factor analyzed by the principal
components method for the initial factorization. When the factors were
rotated via the Varimax routine, three factors of relevance to this
study were extracted: Verbal (as represented by the Scholastic Aptitude
Test Verbal score), Imagery (as represented by the Spatial Relations
test), and Automatization (as represented by the Stroop Color-Name).
Raw scores for each test were standardized. The standardized scores
for each test saturated on a given factor were summed to obtain a
factor score. The Imagery factor score was comprised of the Flags,
Spatial Relations, and Gottschaldt Figures Tests. The Ss who attained
the‘highnst 25 scores were classified as low Imagers. The distributions
for men and women were considered separately. The same procedure was

employed for high and low Automatizers based on the Stroop Color-Name

*
The tests are described fully in the report entitled "A Factor Analysis
of Imagery Tests" by Di Vesta, Ingersoll, & Sunshine, presented elsewhere
in this report.
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test and Broverman's Autcmatization Test; and for high and low Verbal
Ability based on the Scholastic Aptitude Test: Verbal Score, a Vocabulary

test, a Reading Comprehension test, and the Remote Associates Test.

Results

Overall Analyses of Number of Correct Responses

The number of correct responses on the recall trials were analyzed
initially by an overall mixed analysis of variance in which measures
of dispositional traits were ignored. This analysis was conducted to
examine and determine the gross effects of manipulated variables and
to aid in decisions about pooling of data for subsequent analyses.

There were three between subjects variables: Sex of Subject, Kind of
Lists (Vividness or Imagery), and six Orders of Presentation of lists.
The within subject variables were: Levels of Concreteness (hign, medium
and low) and four Trials.

This analysis yielded F (1,168) = 46.89, p < .001 for the effect
due to Sex of Subject; F (2,336) = 64.74, p < .001 for the effect due
to Levels of Concreteness; F (3,504) = 726.64, p < .001 for the effect
due to Trials; and F (3,504) = 18.44, p < .001 for the effect due %o the
interaction of Sex of Subject and Trials. None of the other iuteractiions
were significant (p > .05). The complete summary table for this
analyois is displayed in Table 3.

These results indicated that women S8 averaged more correct
responses (X = 10.68) per trial than did the men (X = 7.30). The Ss
averaged more correct responses per trial on the concrete list X = 9.47),
than on the medium concreteness (X = 9.15) or the abstract (X = 8.35)

lists. Average numbers of correct responses were 6.05 for the first,
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Table 3

Summary of Overall Analysis of Variance of Correct Responses

Between Subjects Ms af F P
Sex (A) 6444 .14 1 46.89 <,001
Lists (B) 144.50 1 1.04
Orders (C) 8.94 5 0.06
Ax B 6.15 1 0.04
AxC 12.99 5 0.09
BxC 21.91 5 0.16
AxBxC 8.67 5 0.06

Error (b) 139.55 168

Within Subjects
Levels (D) 257.05 2 64.74 <.001
AxD 2.09 2 0.53
BxD 8.54 2 2.15
CxD 6.93 10 1.75 <.10
AxBxD 6.93 2 1.75
AxCxD 2.28 10 0.56
BxCxD 3.20 10 0.81
AxBxCxD 4.19 10 1.06

Error (w) 3.97 336
Trials (E) 2666.63 3 726.64 <,001
Ax E 67.66 3 18.44 <,001
BxE 1.99 3 0.54
CxE 1.85 15 0.50
AxBxE 74 3 0.20
AxCxE 1.26 15 0.3
BxCxE 2.23 15 0.61
AxBxCxE 2.60 15 0.71

Error (w) 3.67 504
Dx E 1.18 6 0.71
AxDxE .96 $ 0.58
BxDx?B 3.15 6 1.89 <10
CxDxE 2.17 30 1.30
AxBxDxE 1.01 6 0.60
AxCxDxE 1.3 3o 0.81
BxCxDxE 1.76 30 1.05
AxBxCxDxE 1.13 3 0.68

Error (w) 1.67 1008
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8.79 for the second, 10.16 for the third, and 10.95 for the fourth
trials. The Sex by Trials interaction indicated that the women Ss
learned the list more rapidly than men. Additional descriptions of the
sex differences in learning these tasks will be provided in the analyses
of individual differences.

The findings from this analysis are in substantizl agreement with
those cbtained by Stewart (1965) and Tulving, et al. (1965). However,
procedural differences between the ones used in those investigations
and the present study should be noted as follows: In the present study
four trials were used instead of eight, both men and wonen were used as
Ss rather than oniy women, and lists varied in terms of imagery as well
as vividness were employed. Despite these differences the finding that
concrete lists are learned more readily than abstract lists was
clearly replicated and performance over trials closely approximated the
perforaance of Tulving, gs.gl.'s (1965) Ss at the end of four trials.
In addition, it was found that women learn the task more readily than
men and that the Tulving, et al. (1965) lists produce essentially the
same results as the lists based on the norms published by Paivio, et al.
(1968). Unlike the earlier studies, practice effects or learning-to-
learn wvere not observed in the present study. The reason for thias
difference may be due partly to the confeunding of Lists ana Orders
and parily to the use of fewer trials than in the esrlier studies.
However, it should be noted that Stewart, who also confounded orders
and lists found only a very smali effect due to practice: her Ss
averaged, over all triale: X @ 13.02 for the first list learned, X ¢

13.44 words for the second list: and X = 13.56 for the third list.

67



Individual Differences in Imagery Related to Performance

The subsequent analyses of the number of correct responses were
made by mixed analyses of variance with individual differences in
Imagery (high and low) as the between variable and Trials and Levels
of Concreteness (H, M, and L) as the within variables. Since the main
effect of Sex as a factor and the interaction of Sex by Trials was
significant in the initial analyses, separate analyses were made for
men and women. Conversely, because tliere were no significant differences
due to Kind of Lists in the previous analyses, the data for Ss
administered the V or I lists w2re pooled for the present analyses.

(See Tables 4 and 5.)

The analysis of variance of data for the men yielded no significant
differences (p > .10) for the main effect of Imagery; F (2,96) = 16.55,
P < .001, for the eficct due to Level3d of Concreteness; und F (3,144) =
431.37, p < .001 for the effect related to Trials. The effect of
primary concern in this study, however, is that due tc the interaction
between Imagers and Le.el of Cecncreteness which yielded F (2,96) «

2,47, p < .10 > .05. The data cemprising thie interaction ars presented
for men and women Ss, separately, in Figure 1, and for the pooled groups
in Figure 2.

The anslysis of data for vomen yielded F (1,48) = 3.11, p < .10
for the effect due to Imagery levels. The main effects due to Levels
of Concreteness and to Trials were significant (p < .001) as in the
previous analyses. The effect due to the interaction of Imagery by
Triale yielded F (3,144) = 4,71, p < .01, the data for vhich are presented
in Figure 3. This ordinel interaction is identical to the one obtained
by Stewart (1965) in all essenti:li respects. None of the other inter-

actions were significant (p ° .10) in thie analysis.
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Pigure 3. Mean number of correct responses for
high- and lov-imagers over trials for women
subjects only.
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The differences between Imagery levels, though not significant
1s interesting because the low imagers averaged more correct responses
(X = 11.12) than did the high imagers (X = 10.46) over all trials. The
differential performance of these two groups i1s more analytically
reflected in the Imagery by Trials iateraction. In this interaction
(p < .01) the high imagers perform at a much lower level (X = 6.85)
than the low imagers (X = 7.92) on the first trial but they perform
at about the same level (X = 12.94) as the low imagers (X = 13.04) on
the fourth trial. Although the interactilon between Imagers and Levels
of Concreteness for the male Su was not significant (p > .10), their
peiformance was very much like the women's performance and so have been
presented in Figure 1 for purposes of comparison.

In order to provide a more direct comparison with the results from
Stewart's (1965) study, another analysis was conducted identical to
that described immediately above except that the high and low imagers
were selected on the basis of only the Flags and Spatial Relations
tests. The raw scores from each test were standardized and the two
standardized scores for each S were then averaged. The women with the
top 25 ranks on these scores comprised the group of high imagers and
th.ve with the bottom 25 ranks comprised the group of low imagers.

This analysis yielded significant differeaces (p < .001) for the
main effect due to Levels of Concreteness and to Trials. The effect due
to the interaction between Imagery and Levels of Concreteness yielded
F (2,96) = 2,41, p < .10 and that due to the interaction of Imagery
and Trials yielded F (3,144) = 3.27, p < .05. These effects were

essentially the same as displayed in Figure 1, 2, and 3.
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The Imagery by Levels of Concreteness interaction, in this analysis
where only the Flags and Spatial Relations tests were used to identify
high and low imagers, indicated that women high Imagers obtained an
average number of 9.85, 10.98 and 11.26 correct responses per trial
for the low, medium, and high concreteness lists, respectively, while
the women low imagers obtained an average of 10.40, 11.10 and 10.96
correct responses per trial for the low, medium, and hig. concreteness
lists, respectively. As can be noted in Figure 1, the previous analyses
in which factor scores were used yielded identical trends, though the
interaction was not significant. As with data obtained from men Ss,
these findings imply that high imagers benefit by increases in vividness
or concreteness of the stimulus material where a strategy involving
imaginal processes are employed. When concrete stimulus material is
used, high imagers perform as adequately as the low imagers. The latter,
on the other hand, perform with relatively equal efficiency on all
tasks, though slightly less so on the tasks involving concrete materials;
that is, the low imagers strategy for learning was relatively unaffected
(unrelated) by the vividness of the task materials.

The performance differences between high and low imagers take on
increased importance when compared with similar analyses based on other
individual differences. Thus, identical analyses to those for imagery
were made with the individual difference variables based on automatization,
anxiety, and verbal scores. Significant differences (p < .05) were
found for the main effects of automatization and anxiety based on the
analysis of data for male Ss only. None of the other main effects (that
is, the verbal factor for data based on the responses of the men, and

automatization, anxiety, and verbal individual differences for data based
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on the responses of the women) were significant (p > .05). However,

the main effects associated with Trials and Levels of Concreteness were,
as might be expected, significant (p < .0l1) in every analysis. Among

all possible interactions in these analyses only that between Automatiza-
tion and Levels of Concreteness, based on the data for women Ss
approached significance (p > .05 < .10). This interaction was very
similar to that reported above for imagery differences and seems to be
reasonable since the measures of Automatization were comprised of tasks

involving visual materials.

*
Effect of Imagery-ability on Organization During Recall

An analysis was made of the free-recall data on Trials 1 through 4
inclusive of the number of intertrial zepstitions (ITR) and the number
of correct responses common to trial N and trial N + 1 (ITC). The
ITR's were computed following the procedur:: described by Bousfield and
Bousfield (1966) and corrected by subtracting the expected ITR's from
the observed ITR's. The ITC's were computed simply bty counting the
number of correct responses on trial N that were also on Trial N + 1.
The number of new responses on trial N + 1 compared to trial N (ITN)
were also computed by simple count. Finally, a sequential consistency
(5C) score, which is an ITR score based on ratios, was computed
according to a description by Fagan (1968).

These data were analyzed initially for possible differences due to
list. Since there wre no significant 1ist differences for either measure
the lists were ignored in all subsequent analyses. Nevertheless, the
two lists were equally represented in all conditions of the analyses

described below. Although scores from all measures were analyzed, only

*

The authors are indebted to Professor Susan Rosner at the University
of Iowa, for the loan of her program for computing the several clustering
scores indicated in the heading of Table 6 and Table 7.
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the data for the ITR and 1TC yiclded trends of interest. Accordingly,
these are the only analyses summarized here though the data i~ il
scores are summacized in the accompanying tables of correlations to be
presented below.

The scores derived from the tvo measures verc analyzed in separate,
uixed analyses of variance in vhich the be. cen-subjects variables vere
Sex of subject and Imagery-adbility. There were 25 Ss of cach sex
represented in the high i1magery-ability and low imagery-ability gioups,
respectively. The vwithin<subjects variables vere Concretenrss \vated
imagery) of lists, and Trials compared ({.c., Trial ! vs. Trial 2,

Triel 2 ve. Trial 3, and Trial 3 vs. Trial &).

The analysis of the ITR data ylelded F (2,192) » 5.90, p = .00)
for the effect due to Concreteness of list, and F (2,192) » 9.5,

R < 001 for the effect due to Trials. The enalysis of the 1TC data
yielded ¥ (1,96) = 11.08, p < .00I for the effect relsted to Sex of
subject; F (2,192) = 23.26, p < .001 for the effect due to Concreteness
of List; F (2,192) = 767.31, p < .01 for the effect re)iced to comperison
among Trials; end F (2,192) » 4.67, p < .01 for the effect due tc the
interection of Trisls by Sex of Subject. None of the other main effects
of interactions were significant in either snalyses. In general, these
dete indicate, especially for the 1TC scores, that women Ss organized
the worde (X = 8.36) more than did men (X = 7.34); that there is more
organization of lists with high concrete words (X = 8.45) than of lists
vith medium concreteness (X = 7.97), or lovw concreteness (X = 7.14); and
there vere fewer responses in common to Trials 1 and 2 (X » $.65), than

there were on Triels 2 and 3 (X o 8.20) or on Trials 3 and & (X = 9.70).
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Concreteness clearly influences the ease vith vhich a et 1a
subjectively organized but the analyses failed to yield a eignificaat
interaction vith imsgery-ability except for s marginally aignificeat
(p < .10) interaction betveen imagery-sbility amd concreteness of liets
vhea the ITC score vas used as “he dependent varisble (eee Figure &).
Accordingly, it wes decided to compute correlations between imagery-
abllity ncores and the several clustering messures separetely for esch
of the liets representing different levels of concretensss. The eatire
sasple of Ss (X » 219) was used .n this snalyeis, the results of which
are summsrized in Tadble 6. The correletions computed eeparstely for
sen and vomen Se ate also shovm in that tabdle.

As can be seen, there were significant correletions betwveen
isagery-ability end ITR scores for recall on the last two trisls of the
low=concretenees list (r = -.14, p < .03) and the firet two trials of
the high-concreteness liat (r = =.15, p < .05). Although both are lov
cotrelations, they indicate that lov-imagers echieve higher 1TR’e than
do high imagers.

1t is important, of course, to determine vhether the relationships
described above are confounded with some other abiiity. Unfortunetely,
‘it would bde impossidle to ferret ocut all euch poseibilities, but the
moet important one eppeated to be the relatiocaship between organizetion
during recall and verbal (or general intelligence) edbility. Accordingly,
parallel correlatione to those shown in Teble é were computed dy
efploying scores based or the teste cosprieing the verdbel factor. These
correlations are sumsarized in Table 7. None of these correlations vas
significant at the .05 level confidence, for data based on the total

group the relationehip dbetween verbal edility and organization approsched
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Figure 4. Mean number of correct words coamon
to adjacent trials as a function of imagery-
ability and list vividness.
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significance (p < .10) only on the comparisa of 1TC dats dased on
the last tvo trials. Thus, there is at least partial sssurrance that
inferences concerning the use of imagery strategies are more accurate
when discussed in the context of {magery abil!ty than of verbal adbility.
Similar analyses conducted separately for esch sex indicate that
the relationships described above are almost exclusively limited to
female Ss. Furthermore, in many cases correlations of similar magnitude
vere found for relationships between verbal-adility and organization as
for relationships betveen imagery-adility and organization although
there wverc half again the latter comparisons as there vere for the
former. The correlation between verbal-sbility and imagery adility for

sub-groups vas .16.
viscussion

It is clesr that variations in the quality of concreteness
sttributable to vords in a list ai1e relsted directly to the facilitation
of performance and recall in learning by the study-recall procedure.
This finding is, of course, 8 replication of thet obtained in earlier
studies such as those by Stewvart (1963), Tulving, et al. (1963), and
Paivio (1965,. It was also replicated vithin the present study vhere
tvo sets of tasks were employed, esch representing slightly different
norms. Accord ngly, although the stimulus materisls were presented
in a single molality, the higher the imagery-provoking value ot
picturabilicty of the matertals to be learned the easier they are to
recall. This effect is analogous to the finding that pictures are
recalled more easily than verdbal materials when concreteness is held

constant as found by Stewart (1965). Thus, beyond the mere replication
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ot the rclation betveen concreteness ari performance, the fmportance
of these data is that they imply a pioiess by vhich Ss esploy pictotial
representations, similar to that suggested by the ters “ikonic-imagery,”
as a strategy for encoding cerrain types of material.

The main effect attributible to sex differences is impressive only
becavie it emerges so consistently in studies vhete tasks of the sort
enployed in the present one atre used. The finding that the perfcimance
of women Ss vas superior to that of men Ss is undoubtedly related to
the effects of differential culturtal experiences on the acquisition cf
knovledge and strategies for learning and recall by men and women. Such
differences are reflected in dif{ferential perforeance on tests of
general intellectual ability (Broverman, Klaiber, Kobayashi, & Vogel,
1968).

In this study there vas no evidence for learning to learn. Previcus
evidence in similar invastigations has been controversial. Both Stewart
(1963) and Tulving, et al. (1965) obtained increments in petforman.-
over lists vhich they reasoned wvere due tc learning sets. Dallett
(1963), too, obtained the effect in his studies. Murdcck (1960), on
the other hand, concluded from his independent investigations, that
neither learning to learn or warm-up cffects were 10 be obscrvel iIn
sult/-triel free recall learning tasks. In revieving their results,
Tulving, .‘_‘.2.!. (1965) suggest that, perhaps, learning to leatn occurs
only where uncued frec-recall, tather than cued r1ecall as in Murdock's
experiment, vas employed. lowever, this explanaticon cannet be applied
to the present experiment since cues were not used in the recall phase
Learning to learn would appeat to be a theoretically reasonadble ocutcime

of the present procedure. Nevertheless, ihe findings froa the present
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study together with the fact that Stevart (1965) cbtained only very
enall differences in her study, suggest that the effect sust be
considered a (ragile one at best under the conditions of this sxperiment.

There vere two interactions bstveen Imsgery snd treatments that
vere of importance in this study. Firet, lov iangers perform better
over all trials than do high imagers. This observation replicates »
comparable one observed by Stewvart (1963). However, {n the present
study, there vas an ordinal interaction between imszers and trials.
Accordingly, vhile lov imagers perform significantly better than high
imagers on the first tvo iriale their performancee do not differ
significently on the last tvo trials. Apparently, high imagsre employ
the early stagss of lsarning for identifying means by which their
prafstred strategy of imagery can be implemented in that task. A
parallsl finding by Paivio (1969; Ernest & Psivio, 1969; Ermset & Paivio,
1971) indicates that individual differences in imagsry were predictivs
of incidental memory, indicating differsnces in learning strategiss of
high and lov imagers. Thus, he found that high imagers recalled more
incidental components ci a compound stimulus or response item than did
lov imagers but the two groups did not differ in intentional lsarning.
The evidence accumulating to date suggsets that lov imagers and high
imagers employ quite different etrategies in studying end recall with
the consequent effect on rate of lestning and on the smount and nature
of vhat is recalled.

The second interaction of impottan' 2 wvas that between Imagers and
levels of concreteness repiesented by words in a given list. A series
of t-tsste among means indicated that high imagers had difficulty in

learning a 148 of low concreteness (i.e., of abstract words). However,
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their performance increased significantly vith increases in ccncreteness

Again, this finding replicates one obtained by Stewart (1963). Furthermore,

Ernest & Paivio (1969) also reports similar sex differences, finding
better incidental memory for high fi:gery females but not for males. As
Paivio (1970) suggests, "It is too early to say vhat this might mean,
but developmental factors certainly must be implicated.”

Of interest in the study of aptitude by treatacnt interactions
is the finding that crganization is not manifest until the last trials
on the more difiicult (abstract) 1ist and is manifested on the first
trials of the easier (concrete) list. Howvever, the implications of each
differ: they suggest that there are more or less capricious attespts
at orgauization on the first trials of the abstract list by both groups,
vhile both groups (i.e., high and lov imagers) organize the concrete
1ist adbout equally after the first tvo trials. The correlat.ons based
on 1TC data demonstrate differences in the strategies employed by the
tvo groups somsvhat more definitively. Thus, high imagers achieve
significantly (p < .10) less organization than do lov imagers on all
compsrisons of adjecent trials of the lists comprised of words vith
low-rated imagery, and on the comparison of the adjacent trials of the
firet three trials of the lists comprised of medium rated imagery.
The degree of imsgery-ability is unrelated to performance on any of the
trial comparisons for the listes comprised of words rated high on imagery.

These data suggest that the high imagers may attempt to employ an
inappropriate strategy for the abstract words thus hindering their
pecformance on the lov rated-imagery lists of words and to a lesser
extent on the medium imagery words. On the other hand, the imagery

strategy may be as appropriate for organizing the high imagery [ist as
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1# any other stratepgy esployed by Ss with low imagery ability. Or,
pethaps, beth groups empleoy the same strategy when learning lists ot
cincrete words. In cithe: case, the correlations are not significantiy
ditferent trom 2zero for the cencrete last In genercl, the corzelstion
data lead to the conclusion that while imagery ability is not the
exclusive factor invclved in organization in recall, it 18 no less
tmportant vhan verbal ability.

These data 1eported here, together with those ircm other studies,
further sugpest that the preferred method of high imagers for enccding
saterials (that 1s, imaging) is inappropriate fcr low-concretenese
wotds thus 1mpairing their pertormance. However, the method 18 an
efticient one when applied to materials that represen. concrete referents
or that can be imagined (pictured) easily. Accordingly, tteir (i.e.,
high imagers) performance improved in correspondence with incresses
in concreteness. The low imagers, who are hypothesized to employ other
learning strategies, were telatively unaffected by changed in

concreteness
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A Factor Analysis of Ilmagery Tests

Francis J. Di Vesta, Gary Ingersoll and Phyllis Sunshine

The mentalistic sounding construct 'imagery" has gained renewed
acceptance on several experimental fronts during the past decade and
undeniably has led to a number of fruitful insights on learning processes.
Despite its many definitions (Holt, 1964), recent investigators have
found that to provide this concept with operational meaning, either by
reference to the S's behavior or by inference from objective descriptions
of experimental conditions, was a relatively straightforwvard matter.

Several orientations in studies of imagery can be identified in the
current literature. In one, represented by the work of Paivio (for
example, see Paivio, 1970), the concern has been with the effects of
stimulus characteristics, such as the perceived vividness or concreteness
of events, usually language symbols, on the efficiency of learning
processes. In another, the emphasis is on imagery as a process or
strategy by which experiences become encoded or transformea for storage
in, or later retrieval from long-term memory. Bower's (for example,
see Bower, 1970) research is an illustration of this category of
investigations. Within a third framework, imagery has been defined

in terms of individual differences based on the subjects' reports of
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vividness of imaginsl experiences (for example, Galtoan, 1880, 1883;
Richardson, 1969) or on scores for objactive tests (for examples, see
Thurstone, 1944).

A potentially fruitful extension of the aforesentiocned orientatione msy

exiet within the ap:{zude by treatsent interaction (ATI) fremework proposed

by Cronbach (1957) as a gensral methodology for blending the experisental and
correlational metiwds. It was this orientation that provided the impetus for
the preseat study. Exaapless of the application of ATI te the study of imagery
ate to be found in investigations described by Nolleaberg (1970) end Stevart
(1965). Only a few such studies have been conducted to the present. lNever~
theless, it is becoming increasingly apparent (Pativio, 1970; Rolwer, 1970)
that hypotheses related to the diffsrential sffecte on performance of msaipu-
lated variablse as they interact vith differencee ia ability (or preference)
to use ikonic imagery versus verbalizetion etretegies ia thiaking ate gainiag
attentioan.

An essential requirement for studiee withia the ATI orieatation {8 o
reliable and valid measure of imagery. Ilatrospection was the basie for the
earlisr measures proposed by Galton and wes retained ia the more recent summery
by Richardeoa (1969) who descrided the revised scales origisslly employed by
Betts (1909) and Cordon (1949). A skeptical view of the reliabilicy of
self-reports of imagery and the consaquent search for sore objective measures
prompted lollenderg, in her investigatione of visual imagery with childrea,
and Stewart, in her studies with collsge studeate, to reject the self-report
procedure and to employ epatial meanipulations teste iastead.

Both liclleaberg (1270) and Stewart (1965) made soms further assumptions
thet influenced mot only the choice of their tests but also the interpretation

of the scores. They ressomed that iadividual differemces ia thiskiag by the
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uee of images (viswslisers), ea the ene hend, or by the use of laaguage
syabels (verbalisers), ea the other, wers the products of the iadividual's
unique histery of rewards and punishuents for employiag s givea strategy.
Peruissivencses in chiléd-training was bdelieved to faflueace the continued use
of imagery and of language habite relsted to imagery. Guidaamce in the uee
of eyubels aet directly based ca perceptual similerities was reasoned to
encourage the ves of verbalizations in thinking. As the chiléd begins to
think through the use of symbols, ikonic imagery was assumed to fade; that is,
verbalization is eubstituted for imigery. These sssumptions led both
investigateors (Hollemberg, 1970; Stewart, 1963) to empivy the spatial manip~
ulatiocns tests as though imagery was inversely relsted to verbal ability;
that is, they ssoumed high scores represented imngers and lov ecores repre-
sented verbalisers. This inferencs was supported, ia part, by the disordinal
intsvactions found between treatments and sptitudes. Thus, high-imagery
subjects (visualisers) teaded to perform mors sffectively thra low-imagery
subjects oa tasks hypothesized to favor ikonic medistion whils low-imagery
oubjecte (verbalisers) ocut,srformed the high imagery subjscts oa taske that
favered verbal msdistien. .

This brisf review suggests the hypotheses that (s) msessures of imagery
end verbal ability are independant (orthogonal), if mot bi-polar, factors;
and () mesasures of imagery based on introspection are different from end/or
leos reliabls then messures based on objective tests. These hypotheses, of
course, are directed toward an enamination of the coastruct validicty
(Cronbach & Meshl, 1955) of imagery as an individual difference variadle.

One means of testing these hypotheses is to detsrmine the relationships
betwesa the three kinds (introspective reports of imagery, objectively

defined tests of spatial mmaipulation, and taste of verbal ability) of tests
9



to the performance of $s on tasks assumed to be facilitated diffeceantislly
by verbal and imaginal processes. This epproach was the one employed by
NHolleaberg and Stewart. liovever, attempta to replicate Stewart's experimeats
in our laboratory were only partially scuccesaful. Accoruingly, following
Barrett (i953), the alternative procedure of testing these hypotheaes vis
factor analytic procedurecs vas used, and is the subject of this report. The
underlying simple structure represented in several tests vas examined ia two
separete studies. In ti~ first study, the hypothesis releted to the indepen-
dence of verbal ability snd imagery was examined; in the second study the
relationship between introspective and objective tests of imagery was
investigeted.
Method

ect

There were 184 Se in Study 1 and 232 Se in Study II. All Ss were
enrolled in an introductory course in educational paychology. Though
participation vas voluntary, Ss received credit toward their couree grede
for participating in the study. Most $o had cakea part ia ome or more
experiments prior to enrollmeat in this course.
Haterisle

Study I. The battery of tests for Study I was purposely coatrived to
consist of ot least two factors: Ove group of tests was hypothesiszed to
depend primarily on perceptual skills or spatial menipulsation. The second
group consieted of tests releted to verbal and general intellectual asbilities.
Another group, comprised of genersl personality variables, was included to
pravent restrictions on the extraction of factors. The specific tests ia
this battery are described fmmediately below.

The Gottschaldt Figures Jest as described by Thurstone (1944) consisted

of 61 test items divided into five parts. There were 27 items in Part A,
92



* e — - i

7 fteme ia Part B; 7 ftems ia Part C; 10 items in Part D; ond 10 items in
Pert E. MNexisus time limits were two, ene, three, four, and four ainutee for
each part, respectively. The score was the susber of designs correctly traced
vithia the tiss allowed.

The $pace Relations test of the Differential Aptitude Test Batrery
(Bennett, Ssashore, & VWeeman, 196)) ves employed es a measure of the ability
to visualize the rotation of a picture or pattern in three dimensional space.
The ozore for the total number of correct choices was obtained.

The $pace Thinking (Flags) (Thurstome & Jeffrey, 1959) test wvas intended
to measure an ability similar to that described for the Space Relations teet.
A time lisit of 20 minutes vas iaposed. The ecore recorded was the number
right minus the number wrong.

The $troop Color-Word Interference Test (Stroop, 1935) wes constructed
sccording to standard procedures (for example, see Jensen and Rolwer, 1966;
Thurstons, 1944). Three forms were administered to each S. 1In one the §
read the names of colors printed in bdlack. In e second, he named the colors
of patches of color. The thivd version was the color-word imterfereace task
ia vhich each wwcd was printed in ¢ color other than ite color nsme. The
total time for veading erch veraion corvrectly was recorded.

The Automatisaticn Tes: (Broverman, 1964; Brovermen, Kleidber, Kodbayasshi,

b Vogel, 1968) msasured the $'s rate of naming three objects (tree, fly, and cup)

repeated equally often on & cerd. There were depicted 110 representetions of
these objects on the card. The $’s score was the amount of time taken to name
all objects correctly.

A Yocabulary Jeet wes epecifically devised for this study by modifying
ia sultiple-choice fora, seversl items eelected from the Henmon-Nelson Test

o_( Meatal Abilicy (Lanke, Neloon, b Keleon, 1931-1960). This test consisted
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of nine verbal analogies, 17 vocabulary definitions or meanings, and four

opposites.

The Scholastic Aptitude Test (SAT) of the College Entrance Examinstios
Board (1962-1963) had beea administered to all $s prior to entrance to the
university. Their verbal and mathematics scoree on this test were obtained
from their college records.

The Ruading Comprohension test (Lindsay, Williame, & Peterman, 1969)
vas developed by the Student Affaive Research Offica at the Penasylvenia
Stata University. °t consisted of 12 paragraphs, esch of which was followed
by two or mora test items for each paragraph, for a total of IO items. This
test had been adainiatered to the $s during their FPreshmsa year. Scores
were obdtained from their college records.

The Remote Associstes Test (Mednick & Medaick, 1967) wes adainistered
as & test of ability to make mediating linke in groups of worde aand, heace,
vas conaidared as a potentisl contridbutos to the verbal factor. It wes
sdainiatared vith a 30-mnin. tine limit. The score was the number of items
saswered correctly according to the key provided in the mesaual.

The personality nnufu consiated of the Achievement Anxiety Test
(Alpert & Naber, 1960) from which debilitating aaxiety and facilitating
saxic.y scores were obtained; tha Tolagance for Ambiguity teet devised by
Budner (1963); and the Dogmatise Scale (Roksach, 1960). These tests wore
devised, adainistered, and scored following descriptions provided in aach
of the references shown.

Study 1I. The teet battery for Study II included the Space Thinking
(Tlags) Test; the Scholastic Aptitude Test (SAT); the Spatial Relations Test;
and the Gottschaldt Hicden Figures Test, all of which have beea described

uader Study I. In addition, the following were sdainistared: the Digit Span
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test feom the Mechgler Adults Intelligeacs Scals (Wechsler, 1353); the
Jolerance for Ambiguity Scale (Budner, 1963); the Social Desirgbilicy Scale
(Crowme, & Marlowe, 1964); the Memory-for-Designs Test (Grsham & Keadall,
1960); the Betts Vividness of lmagery Scale (Betts, 1909); and the Cordon

Jest of Visual lsagery Control (Cordon, 1949). The lstter two tests were
eaployed as described in Richardson (1969). These tests, too, were devised,

aduinistered, and scored 22 described in the references cited.
Procedures

The tests for both studies were administered according to stan*-dized
inetructions and procedures provided in manuale and references for the teestes.
There wers, howvever, two exceptions: The items for the Digit Spen Test were
vecorded and the items for the Memory-for-Designs tests were placed on 3)5-mm.
slides, 80 that they could be presented to saall groups rather than individ-
ually. The Stroop Color-Vord Tests and the Automatiszation Test were adain-
istered individually to che $ usually prior to or folloviag participation in
another experimseat. All other tests vere adainfistered to Se in small groupe
of 13-23 §o which were monitored by two Es.

) Results

In both Study I and Study II the basic data were the rav scoree from
the tests employed im sech study. Pearson product-moment correlations among
all scores vwithin a study were calculat>d and then used in the principal
components snalysis for initial factoriszation. Six factors were extracted
wvith sigeavalues greater than 1.00 in both studies. The factors extracted
wers rotated via the Varimax routine (Kaiser, 1958). Stability of the
factor structure was achieved for the rotation of four factors in Study I

and for three factors im Study II. The results of these analyses are

dererided below. .
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Study i1. The Virst study vas concerned with the question of "
whether imagery and verbal ability vere separable individusl difference =

characteristics or vhether they were constituents ¢ { a more general
intellectual ability. The means and standard devir’ lons of scores from M
the 20 aptitudc tests are summarized in Table 1 separately for males
and females. The intercorrelations among all varisbles for sll Ss
(X = 184) are displayed in Table 2. Note that sex was included as a
"score” ("one" ves esployed for females and "two" for males) in a manner
similar to that esployed in Thurstone’s (1944) earlier studies of
perception. The authors were awere of difficulties associated vith this
practice but in view of the similarity in results obtained via separate
analyses for esch sex, it was decided thst the most parsimonius means
of presenting descriptive data for the entire group vas by the susmary
of the anslysis based on all Ss.
The results of the analyses are shown in Table 3. The first factor
is comprised of Reading Comprehension, the Scholastic Aptitude Test, the

Vocabulary Test, and the Remote Associates Test. These measures sppear

to be clearly classifiable as Verbal or Symbolic Imagery.

The second factor is comprised of the Flags, Spatial Relations,
Gottschaidt, and the SAT:Math tests scores. This factor, with the
exception of the SAT:Math test (which has the lowest of the loadings)
can be defined as lkonic lmagery.

The third component extracted vas named Automatization. It was

comprised of the three forms of the Stroop Color-Word Test and the
Auiomatization test. Althougt it had been assumed that these tests
might have had large "imaginal" components it is clear that the factor

is separately defined trom lkonic Imagery thereby supporting results
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Table 1
Mesns and Standard Deviations for Femsles and Males

7 On Twenty Measures: Study I
.

Females Males
(N = 104) (N = 80)

. Test X sD X SD
Tlags 106.40 19.98 115.50 12.84
Spatial Relations 68.39 16.77 76.35 15.91
Gottschaldt Figures Test: I - 16.59 7.43 1841  7.82
Gottschaldt Figures Test: 1I 5.28 2,02 5.80 1.85
Gottschaldt Figures Test: III 4.62 1.98 5.19 1.77
Gottechaldt Figures Test: IV 4.59 2.64 5.85 2.94
Cottschaldt Figures Test: V 6.39 2.04 7.30 2.05
Stroop: Word Score (ltCl.). 38.02, 4,94 40.41 4.75
Stroop: Color Score (secs.) 52.29 7.03 ' 56.83 7.84
Stroop: Interference Score (secs.) 93.21 15.69 . 100.30 19.04
Avtomatization ' 53.06 7.81 54.40 6.70
SAT: Math 549.50  83.07 569.00  78.41
SAT: Verbal . : 527.30 91.24 500.80 78.81
Vocabulary 0 19.13 - 3.73 18.23 3.97 .
Remote Associates Test 13.40 5.06 13.59 4,51
Reading Comprehension ' 16.21 4,35 16.24 4,62
Debilitating Anxiety | 27.59 6.48 25.29 4,92
Facilitating Anxiety 24.36 4.80 © 26.01 4,07
Tolerance of Ambiguity 41.35 8.83 42.48 8.76
Dogmatism 128.90 19.14 130.70 18.00
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Table 3

Summary of Factor Loadings for Tests Associated with

*
Four Varimax Factors: ' Study I

" = Females; 2 = Males.

N = 80 males and 104 females.

99

Factor
oI II III Iv
Test . ~ Verbal Imager* Automatization Anxiety n?
Flags -12 .57 .08 09 .42
Spatial Relations .09 .58 B2 -.15. .46
.Gottschaldt Figures Test: I .03 .57 -.08 . .08 .35
Gottschaldt Figures Test: II \RIB .67 -.06 -.04 .54
Gottschaldt Figures Test: III -.06 .65 -.04 .03 .60
Gottschaldt Figures Test: IV .10 .70 -.02 07 .57
Gottschaldt Figures Test: V .16° .77 .04 -.02 .63
Stroop Test: Word -.21 .14 .73 -.08 .60
. Stroop Test: Colox -.02 .04 .86 .00 .75
-~ Stroop Test: Word/Color -.07 -.11 .86 .03 .76
. Automatization .00 =-.11 .78 =-.10 «65
'SAT: Math .50 .49 .06 .04 .51
SAT: Verbal .83 .02 -.17 W11 .73
Vocabulary © .81 -,05 -,17 .10 .70
Remote Associates Test .50 .10 .06 .02 .32
'Reading Comprehension .63 -.00 -.10 .20 .61
 Debilitating Anxiety -.15  =.05 .04 -85 .74
Facilitating Anxiety .15 .1 . =.03 83 .74
“Tolerance of Ambiguity -.15 «26 -.12 7 -.06 42
Dognatism ' -.15 .19 .10 -.35 .51
CSex™ - 19 .37 .34 39 .46
Eigenvalues \ 2.12 3.78 3.35 1.49
:
®



obtained by Broverman (1964). This factor refers to the S's ability to
perform simple repetitive tasks without being distracted by interfering
influences, such as the general eftect produced when the actual colors
of the printing interfere with reading color-names.

The fourth factor obtained was Anxiety. As one might expect, this
factor was comprised of the two scores, representing facilitating and
debilitating anxiety, from the Achievement Anxiety Scale. This factor
is interesting only because the two scores are differentially polarized
on the factor, thereby providing a degree of validity for the constructs
as hypothesized in the development of the scales (Alpert & Haber, 1960).

None of the loadings of the sex variable are high for any of the
factors. Nevertheless, it is of interest to note the directions of the
correlations: the Verbal factor was inversely correlated and the other
factors were positively correlated with sex indicating that females
tended to achieve higher scores on the Verbal factor than did males and
males tended to achieve higher scores on the Automatization and lkonic
Imagery factors than did females. A similar tendency was noted by
Thurstone (1944).

Study I1. The analysis of data obtained for the second study was
directed toward examining the validity of the notion that introspective
reports and objective tests of imagery ability provide measures of the
same individual ditference characteristics. The means and standard
deviations of scores for all tests in this study are summarized in
Table 4.

These data are based on the entire pool of Ss for Study I1I. A
comparison with Study I indicates the results from the two studies were

within a standard deviation of one another for overlapping tests,
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Table 4
Means and Standard Deviations for Scores
*
h On Ten Tests: Study II

Test X ‘ _ SD

" Social Desirability 14.65 5.06
Vividness of Imagery 196.94 29.68
Control of Imagery 29.86& 6.79
Digit Span | ' 9.26‘\ +. 2,05
Memory for Figures 16,47 3.71

| SAT: Verbal : N 509.47 88.04
SAT: Math " © 7 s52.13 86.86
Gottschaldt Figures Test 36.10 11.89

| Flags 108/.93 | 19.98
Spatial Reiations 67.72 17.68
* w232
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although in each case the mean scores for Ss in Study 1 were higher

than those for Ss in Study Il. Thus, for Studies 1 and 11, respectively,
the SAT:Verbal scores were 515.80 and 509.47, the SAT:Math scores were
558.00 and 552.13, the Flags Test scores were 110.40 and 108.93, the
Gottschaldt Figures Test scores wre 39.65 and 36.10, and the Spatial
Relat fons Test scores were 7] .85 and 67.72.

The intercorrelations among all variables in Study lI are presented
in Table 5. The correlations between the same variables in Study 1 and
Study II w¢ comparable except for the correlations between SAT:Verbal
and the Spatial Relations test which were -.04 in Study I and .21 in
Study II; and between SAT:Math and SAT:Verbal which were .35 and .54 ir
Study I and Study 11, respectively.

The summary of the rotated factor matrix for Study II is shown in
Table 6. The results presented there provide a clear reproduction of

the Verbal and Imagery factors extracted in the factor analysis for

Study I. As in Study I, women were found to be more facile in verbal
than were the men and men were higher in imagery ability than were women.
In addition, there was extracted a third factor described by the label

Social Desirability. The constituents of this factor were the Control

of Imagery Scale, the Vividness of Imagery Scale, and the Social
Desirability Scale.

In summary, Study II provided a replication of the distinction
between verbal and imagery abilities and, in addition, indicated that
objective tests provide measures of abilities that may be quite different

from those provided by introspective reports.
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Table 5

Matrix of Intercorrelations Among Varisblee in Study II'

I i —
Variables

1 Varisblee SO VI CI DS MFF SATV SATM GFT F SR
1 Sex"" 04 01 04 =11 00 12 =05 03 -2 -l4
. Social Deeiradbility 29 20 =07 05 =12 -06 02 =03 =04
. Vividness of Imagery 45 00 13 =06 00 06 -04 =04
. aweisl ol Nalely 03 07 09 14 09 -01 -08

Digit Span 02 22 18 02 05 07
I Memory fo: Figures 15 28 26 26 38
. SAT: Verbal & 30 =06 21

SAT: Math 4 25 29
. Gottschaldt Figures Test 28 34
' \ 37

Flags
Spatial Relatione

of two.

103

*
.. Decimal points have been omitted in correlation coefficients.

*h o] i
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Table 6
Susmary of Factor Loadings for Tests

Associated with Thrre¢ Varimax Pactors: Study II
B & - —— - - —— ]

Factor
1 I1 III
Tests Verbal ;\Iugcry Dui:::ﬁ ity hz
.
Flags -,02 .78 .04 .61
Spatial Relations ‘ «26 .70 .08 . +56 -
Gottschaldt Figures Test \ 51 44 -.16 A48 .
Memory for Figures .26 .53 -.21 .40
Control of Imagery .17 -,08 =75 .39 ]
Vividness of Imagery ‘ -.04 .01 -.81 © +66 1
Social Desirability -.20 / .03 =,62 .43
SAT: Math _ .75 32 -.06 .67 e
SAT: Verbal .86 -.07 B .76 i
Digit Span T -0 .09 14
Sex' | .26 -.47 12 .31 i)
Eigenvalue 1.40 . 2,52 1.70 : :

* > ,
In this study men were assigned a score of one and women were assigned a score
0 . . o

of two. '
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Discussion

The results of this study clearly confirm the stability of {magery
as an individual dif{tference variable. In large part, the tests
comprising this factor have no épparent dependence on obvious meaningful
associations. An analysis of manipulations required for each set of
tasks would imply that they could only be accomplished with minimal
benefit from verbal associations, labeling, or conceptualizations.
Furthermore, it appears that successful performance cn these tasks
required those mental abilities with imaginal rather than symbolic
properties.

The processes, presumably indexed by the imagery factor can be
inferred from an analysis of the kinds of skills required to perform the
tests which saturate this factor in both studies. The ability to hold
a percept in memory long enough to work with it was measured by the
Memory-for-Designs test. The Flags and Spatial Relations tests require
the S not only to hold the percept in memory but to rotate it or to
unfold it in various ways, that is, to "view'" it from many perspectives.
However, these are relatively primitive abilities. The measure of the
higher forms of imagery would require a task in which the figure would be
changed or reorganized. To some extent this function was served by the
Gottschaldt Figures Test. In these tasks, the critical figure to be
identified was camouflaged by extraneous lines. In order to perceive
the hidden, less obvious stimulus relationship the initial more obvious
percepts had to be subdued. Thus, the underlying process in the
Gottschaldt test appears to be one of not only holding the stimulus in

memory but also of restructuring the percept.
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The present tacter analysis, of course, only implies that the
Flags, Spatial Relations, Memory-tor-Designs and Gottschaldt tests
comprise a cluster of tasks that presumably require some common process.
It does not, except by inference, indicate whether imaginal, visualiza-
tion, perceptual, or some other process underlies performance of the
tasks involved. An integration of a finding from Barratt's (1953)
study, with the findings frcm the present study, may help to provide a
partial answer to this question. He required his Ss to perform sample
tasks representing each factor extracted and then to rate their use of
imagery during the pertormance of these tasks. It was found that high-
imagers performed better than low-imagers on the Spatial Manipulations
tasks but the performance of the two groups on the Spatial Recognition
aad Spatial Reasoning tasks was not differentiated. Barratt indicates
that these results justify the use of these tests for measuring imagery.
In view of the cross-validation achieved by differences in performance
of the two imagery groups on the tasks representing the separate factors
his reasoning is warranted, at least in part. Nevertheless, in view of
the present findings regarding the possibility that introspective
reports are partially confounded with social desirability, complete
answers to the validity of the imagery construct can only come f.om
further development of a carefully constructed nomological net, a part
of which must necessarily be comprised of the findings from Barratt's
and from Stewart's studies.

The separate extraction of the Automatization factor from the
imagery factor, was in a sense, predictable from Broverman's (1964)
studies. On the surface it may appear that both the Gottschaldt Figures

Test and the Stroop Color-Word Test are similar to the extent that they
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involve interference cf performance by the presence of irrelevant stimuli.
However, the distinctiveness cf the tasks lies in the relationship between
the interfering stimuli tc the critical stimuli in each. Accordingly,

in the Stroop Color-Word Test the stimulus attribute is readily

perceived. Successful performance is dependent on a set to respond to
certain obvious features of the stimulus and not to respond to the wrong,

interfering, though equally obvious features. This set-to-respond in

certain ways is undoubtedly present in Automatization. It is clearly
distinct from the reorganization of stimulus structure required in
Imagery, as represented in the Gecttschaldt test.

The Verbal factor identified in both studies is so familiar that
very li.tle additicnal explanation to that already provided in textbooks
and manuals seems necessary. As one can readily see, it is the factor
comprised of acquired verbalizations and language symbols and the
ability to employ these symbols, in various ways, within tasks where
general mental ability and symbolic transformations of incoming Stimuli
facilitate perfurmance. Similarly, the extraction of the Anxiety
factor in Study I was not unanticipated since, in two ways, it was quite
unlike any of the other measures., First, it was a self-report or
introspective measure rather than an objective test and second, the
questions related to the affective domain of behaviors rather than to the
cognitive domain. Nevertheless, the extraction of the Verbal and
Anxiety factors are important to the present discussion to the extent
that, except for the lcading of the SAT:Math scoure on Imagery, none of the
other loadings on these factors overlapped significantly with those of
Imagery. Thus, the data provide further evidence that Imagery is a
separate constituent of cognitive structure or a separate cognitive

strategy from Verbal ability.
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The final factor to be discussed is Social Desirability. It was
not altogether surprising that one component of this factor, the
introspective reports of ability to control imagery and vividness of
imagery loaded heavily on a factor other than that represented by the
objective tests of imagery. However, it was surprising that they should
be heavily weighted on Social Desirability. Inspection of the items on
these scales suggest a possible explanation: The scales for the intro-
spective reports of imagery may imply to some Ss that to be able "to
control one's imagery" and '"to experience vivid images" is a highly
valued characteristic comparable, for example, to possessing a high 1.Q.
The Social Desirability scale also measures qualities of behavior that
reflect dependence on the acceptance, recognition and approval of
others. 1f ability to conjure up images is believed to be a culturally
desirable trait then it is consistent that this bias will affect the
scores on the scale. It is most interesting to note that Richardson
(1969, p. 87) does indicate a correlation between the richness of
fantasy (measured by introspective reports) and persuasibility (defined
as rea&iness to accept social influence regardless of what is known
about the communicator). However, nowhere in the book could the present
investigator find where response bias, nced for approval, or similar
behavioral qualities were considered in the interpretation of data
presented. Nevertheless, it was clear that differential performances
such as "perceptual achievements, ... involved in responding to an
ambiguous ink blot or in recognition of an object' (Richardson, 1969, p.
131) and other similar behaviors attributed by Richardson to differences
between high and low visualizers could also be influenced by social

desirability and thereby would provide alternative explanations.
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In summary, the results of the present investigation appear to
warrant two conclusions. First, imagery as defined by objective tests
appears to be a distinctive indiv:dual difference variable. Relating
underlying processes such as those tentatively described above to
performance in situations predominantly concrete or abstract should be
a fruitful source of hypotheses for further investigations. In this
context, the present investigator wishes to reemphasize the caution
certainly familiar to potential investigators, that is, hypotheses should
be based on processes assumed to underlie the factors rather than on the
labels attached to the factors. At best, such labels reflect the
idiosyncracies of the investigator and by themselves are more often
misleading than not. A case in point 1is the ambiguity associated with
a term such as automatization which can be interpreted variously as
"readiness to respond,"” "rigidity," '"set to respond to given attributes,"
or even perhaps as "fluency in translating pictures into words.'" We
have already pointed out in the introduction the numerous definitions
attached to imagery. The term Imagery, even as it is used here, does no
more than imply a non-linguistic category. The question of whether
it is an ikon, engram, or non-linguistic meaning category is certainly
unresolved. Our present inclin ation is to restrict its definition to
those processes presumably involved in test performance. Still further
refinement of these definitions appear to be imperative if the elusive
aptitude by treatment interactions are to be captured in systematic
investigations.

A second conclusion from the present study is that introspective
reports, as measures of imagery, do not possess construct validity.

This conclusion was implied not only by the results of the present
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investigation but by the examination of data presented in reports of
studies where introspective scales were employed. Where such introspective
scales have been employed, as they were in studies reported by Richardson
(1969), the data crediting differences in performance to differences in
imagery should be interpreted with caution. Some consideration may be
given to further development of these scales with an attempt to remove
response bias or their heavy dependence on social desirability. For
the present, they must be considered to be confounded with response bias.
This study provides only a description of one structure of imagery.
It does not answer important and interesting developmental questions
such as the degree of imagery relative to verbal ability in children
compared to adults. Nor does it indicate how much the use of imagery
reflects a skill as it probably does with adults. 1lhese kinds of
distinctions suggest interaction with manipulations of task characteristics
(such as concreteness) in the former and with manipulations of
motivational levels in the latter. The interpretations provided here
should provide a basis for further factorial studies to differentiate
among imagery structures or specific kinds of imagery that may vary for
the senses. However, the primary interest is to determine whether
imagery as isolated here is descriptive of intellectual performance
that transcends purely perceptual effects. In view of the potential
fruitfulness of the approach and the current popularity of imagery as a
cognitive process, investigations of the antecedent conditions associated
with it and of its interactions with task and stimulus variables are in

order.
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Imagery Ability, Abstractness and Word Order

As Variables in Recall of Adjectives and Nouns
Francis J. Di Vesta and Steven !f. Ross

Among the empirical results of experiments on item imagery-arousal are
the findings that worc pairs are more easily learned in the noun-adjective
order as opposed to adjective noun order {(Lambert & Palvio, 1956; Palvio,
1963; Kusyszyn §& Paivio, 1966; Yuille, Paivio & Lambert, 1969); that
concrete nouns, but not abstract nouns are more effective associative cues
than adjectives (Lockhart, 1969); and that pictures are easfer to rememder
than concrete nouns (Stewart, 1965: Paivio, 1969). Alzhough inves:igations
of imagery as a stimulus attribute has yielded generally consistent and
reasonably conclusive evidence, there is considerably lees empirical support
for theoretical notions regarding imagery as a transformational process
influenced by individual differences in imagery-ability.

A potentially fruitful approach in defining imagery abilities has
favolved the usa of spatial manipulation tasks. Using these measures,
Ernest and Paivio (1969; 1970) found that femaie high imagers are more
accurate ia recalling incidental material than female lov ieagers, and that
high imagers of both sexes have greater reaction tines ia associating
abstract atimuli than in associating concrete stimuli. Stewvart (1965) too,
has reported that the performance of high imagers waa facilitated by
concrete stimulus materials in several learaing situations.

The present investigation wvas, in part, 2 replication of one by Yuille,

Paivio, and Lambert (1969) in vhich the order of presenting paired-associates

PRECEDING PAGE BLANK
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was manipulated; that is, Ss were presented pairs of words in either the
noun-adjective or adjective-noun order. In addition, controls were provided
for the abstract-concrete characteristics of the adjectives as well as of
the nouns. It was found that recall was superior for the noun-adjective
order, for high-Ima_ery rather than low-Imagery stimulus elements, and for
high-Imagery rather than low~Imagery response elements. Overall, stimulus
Imagery emerges as the most critical factor in accounting for differsnces
in item recall.

The main purpose of the present study, howevsr, was to extend the one
conducted by Yuille, et al., (1969) by incorporating levels of imagery,
as an individual difference variahle. This factor was included in order to
investigate the hypothesis that levels of imagery ability interact with
treatments to affect performance. Specifically, it was hypothesized that,
relative to low imaging ability, high imagsry ability would facilitate the
lsarning of abstrect stimuli more than of concrete sctimuli. Theee aypotheses
wvere suggested in several studies by Paivio and his colleaguee. For example.
Peivio end Foth (1970) demonstreted that mediation instructione emphaeizing
imaginal processes rssulted in greater recall of sbetract paire than
mediation inetructione emphasizing verbal proceeses. Ernest and Paivio (1971)
showved that the relative superiority of high imagers over low imagers in
reaction speed vas greater vhen the stimuli to be associated were abotsgct
for both imaginal and verbal instructions. In general, these findings
suggest that imaginal processes complement verbal associations with the
presentetion of abstrsct stimuli. Concrete stimuli, on the other hand,
elicit casily detectable cues that are as accessible for dual processing
along vwith verbal cues by high imagere and non-imagers elike. However,
non-imagers are presumably less able to establish pictorial associations and,
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as a result, are less efficient at retrieving the particular response when
abstract stimuli are used. Therefore it was hypothesized that high imagers

would have relatively greater recall for abstract pairs than would low

imagers.
Method

Design
The Ss were presented twc study-recall trials of a list of paired-
associates. The word pairs appearing in a given 1ist were presented in
either a noun-adjective (N-A) or adjective-noun (A-N) order. Thus, in one
condition, nouns served as the stimulus elements and adjectives as the
response elements. In the other condition, adjectives served as stimuli
vhile nouns served as response elements. Imagery arousal (I) of the noun
associates vas employed as a within-subjects variable with two levels.
Using the rating scales by Paivio, Yuille, and Madigan (1968), half of the
nouns were selected on the basis of high imagerry and concreteness, and the
other half were selected on the basis of low imagery and abstractness.
This variable wvas orthogonally crossed vith a similar set of conditions in
vhich the imagery arousal (I) of the adjective associates as another
vithin-subjects variable was manipulated. Thus, vithin each order (N-A c;r
A=N), a given list of word-pairs vas comprised of equal numbers of word paire
in vhich both members of a pair had high rated imagery, in which one mgmber
had high rated imagery and the other had low rated imagery, and in which
both mem..ers had lov imagery. The between-sutjects variable of 1ist order
vas orthogonally crossed vith another between-subjects variadble, that of
imagery ability as an individual difference variable. Thus, half of the Ss
vere classified as high inagers and the other half as lowv imagers according

to their performsance on ;ntm relations tests. All Ss were given two
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study-recall trials. In summary, these manipulations implied a 2 x 2 x 2 x 2 x 2
analysis of variance with the between-subjects factors being two orders of
presentation (N-A and A-N), and two imagery aptitude groups (high-imagers and
low-imagers); and the within-subjects factors being two levels of stimulus
imagery (High-1 and Low-1), two levels of response imagery (High-I and Low-I),
and two study-recall trials.
Subjects

The S pool for this experiment consisted of approximately 300 undergraduates
enrolled in an introductory educational psychology course at the Pennsylvania
State University., Sixty-five high imagers and 65 low imagers were selected
as potential S$s according to their average standard score (T) on a test

battery of three spatial relations tests: Flags: A Test of Spatial “hinking

(Thurstone & Jefirey, 1956), A Space Relations Test from the Differential

Aptitude Test (Bennett, Seashore, & Wesman, 1947), and the Gottschaldt Figures

Test as described by Thurstone (1944). Of these, 54 high imagers (average
T-score » 59.50) and 54 low imagers (average T-score = 37.75) agreed to
participate in the present experiment, and vere extended credit towards
the course grade. The experimental variations were administered to Ss in
gtoups of 3. All S$s vere randomly assigned to separate conditions upon entry
into the labotratory.
vord Lists

A stimulus list consisted of 24 adjective-noun (A=-N) pairs; six pairs
of which were comprised cf high-imagery adjectives and high-imagery nouns (iH);
six pairs vere high-imagery adjectives and low-imagery nouns (HL); six pairs
vere low-imagery adjectives and high-imagery nouns (LH); and six pairs were
lov~-imagery adjectives and lov-imagery nouns (LL). Three randomized lists

vere prepared, thus requiring a pool of 36 adjectives and 36 nouns. Items
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for the pairs were randcmly selected from this pool without replacement. The
noun-adjective (N-A) lists were formed by reversing the pairs in the A-N
lists. Altogether six lis's were prepared, each with two random orders of
presentation. MNo word-pair occurred more than once in either the A-N or

N-A Presentation Order.

The 18 high-imagery (concrete) nouns had average ralings of 6.40 on the
imagery scale and 6.80 on the concreteness scale; the 18 lov imagery
(abstract) nouns had imagery and concreteness ratings of 3.50 and 1.77
respectively. These words were selected frem the Paivio, Yullie, and
Madigan (1968) ncrms. Separate norms for a set of 75 adjectives and five
nouns were obtained specifically for this study inasmuch as ratings of
adjectives on the imagery and concreteness scale were not readily available
The five nouns were selected at randem from the Paivico et al. (1968) nortms
in order to provide a basis fcr determining similarity in ratinps for the
two groups. The sat of 75 ad:ectives and five nouns were rated for imagery
arousal by 15 undergraduate volunteers who were Lrem Lie same 5 pool as that
emploved fcr the experiment. On the basis of their ratings, I8 High=I
adjectives averaging 6.29 on & 7-pcint scale, and I8 Levw-l adjectives
averaging 2.74 were sclected. The average tatings of the five ncuns vas
4.22 which did not d:tter sigrificantly from the 4.02 obtaired by averaping
the corresponding I scotes from the Parvic et al. [1968) ncems.  Thus, it was
assumed that the -atings ot adjectives were comparable to the ratinge of
nouns available from Paivic, et al.'s norms.

Following the seiection of the individuai words, each adjective was
paired with both a High=! .and a Lev-l ncun. Thase pairs are displayed in

Table 1. Each vord-pair vas printed on a 3 x 5 in. card.
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Teble 1
Nouns and Adjectives used in the Paired-Associate Liste

Adjectives* Nouns

High Imagery Lov Imagery High Imagery Lov Imagery
Dark Boring Elephart Setire
Hairy Known Fox Spirit
Round Bad Camp Edition
Bumpy Subtle Hurdle Criesie
Vertical Mature Acrobat Quality
Rocky Ususl ™ Volcano . Disposition
Fuzzy Trite Clothing Jealousy
Blue Hungry Reptile Obsession
Sharp Best Corner Anger
Colorful Actual Factory Honor
Cloudy Personal Alcohol Belief
Glassy Differeant Skillet Pleasure
Smooth Populer Jelly Intellect
Shiny Quiet Revolver Memory
Wet Obvious Barrel Sensation
Burant Dominant Herdlight Betreyal
Saall Tardy Whale 1dea :
Bloody Real Tweezers Virtue

* Each adjective (High-I and Low-I) was paired with the corresponding High~I
sad Low-I nouns. !
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Procedure

Three Ss wcu. scheduled for each uxperimental session and were seated
at separate locations in the lsboratory. Prior to Ss arrival at the session,
one of the six decks of 3 x 5 inch csrds had been placed randomly at each of
the three positions. Thus, each § within a group received a unique deck
consisting of two study-recall trials in either the A-N or N-A order.

All Ss were given standard-paired associate instructions administered
by means of a tape recorder. The E was always present to supervise the
general administration and to respond to questions regarding the procedure.
The basic task was identical for all treatment conditions. At the sound of
a bell, S viewed the first psir by flipping over the top index card. Ten
seconds werc allotted to study each pair after which § was again directed
by the bell to proceed to the next card. Verbal instructions announced the
end of the study list and the beginning of the recall session. During recall
only the stimulus elements of the individual word pairs appeared on the
index cards. An interval of 15 seconds was provided for S to write down
the appropriate response element. Cover sheets were used to ohscure all
previous answers. When the recall trial was completed the answer sheet way
collected and E proceeded to administer the second study-recall presentation
of the same pairs via the same procedure employed for the first trial.

Results ’

The number of correct responses were analyzed by a mixed analysis of
variance vith two betveen-subjects and three within-subjects variables. The
between-subjects fectors were two Presentation Orders (N-A and A-N), and two
levels of Imagery (high imagers and low imagers); the within-subjects faciors
vere the two levels of Stimulus Imagery (High I and Low I) two levels of
Response Imagery (High I and Lov I), and two Recall Trials.
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The signiricant main effects v.ce o8 follows:t The effect dus to
Presentation Orders yielded P (1,104) = 15.09, p < .001, indiceting that
the N-A order (X = 4.36) was superior to the A-N ccder (X = 3,58) ecross
conditions. The effect due to Stimulus Imagery yielded F (1,104) = 134.9¢,
P < .00l, The effect due to Response Imagery yielded F (1,104) = 36.17,

p < .00l1. These findings imply that High-I words were more ecasily essociated
than Low-1 words whether in sti:ulus or response positions. As would be
expected the eftect due to Recall Trials wes highly significant yielding

F (1,104) = 532.35, p < .00l. These main effects and the non-significant

(p > .05) effect associated with Imagery levels wvere qualified by the inter-
actions discussed in the peragrephs thet follow.

The effect due to the interaction between Presentetion Order and Recell
Triels yielded P (1,104) = 6.09, p < .05. Though more words were correctly
recalled during the second recall triel for both the N-A and A-N orders, the
degree of improvement wee more pronounced for the A-N condition. This effect
is almost certeinly ettributeble to the nur’ ceiling performance of Ss in the
N-A condition during the first recall trial (X = 4.68). If this is contrasted
vith the everege recell 1;\ the A-N §ondition X = 2.68).‘ 1t 1s obvious that
comparetive potentialities for improvement were markedly uneven (the ccilin;
score ves ©.00). The same interpretetion can probedly be applic’' to the effect
duc to the interection between Stimulus Imagery and Recall Trials which -
ylelded P (1,104) = 11.98, p < .001; the high-I stimulus pairs were recalled
et a neer ceiling level during the first recall trial. Neverthelese, these
findings indicete thet the effect of imagery is readily demonstreble during the
initiel steges of learning.

The interection between Presentetion Order and Response Imagery yielded
P (1,104) » 5.05, p < .05. This finding indicatee that, in the response
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position, noun imagery is a more critical factor than adjective
imagery. In contrast, the effect due to the interaction between
Presentation Order and Stimulus Imagery was not significant (p > .05).
Thus, imagery is a more important variable in the stimulus than in

the response element of a word pair, whether the stimulus is a noun
or adjective. This result showm in Figure 1 corroborates the findings
of Paivio and his associates (Yuille, Paivio, & Lambert, 1969; Paivio,
1970).

Further supvwort itur the “stimulus peg'" notion is provided by
azalyses of the eifect due to the first order interaction between
Stimulus Imagery and Respcrse Imagery which yielded F (1,104) = 20.25,
P < .001. The order of difficulty for learning under the various
stimulus-response imagery conditions (from easiest to most difficult)
was High-1 Stimulus - High-I Response (X = 4.95), High-I Stimulus -
Low-1 Response (X = 4.25), Low-1 Stimulus - High-I Response (X = 3.38),
and Low-I Stimulus - Low-I Respense (¥ = 3.29), These results indicate
that increasinrgly greater gains were demonstrated as the pairs
increased in con:creteness. Thus, a High-1 response element had a
grecater facilitative effect when the stinulus element was also a
High-1 noun or cdjective. However, the significant triple interaction
between the atove factcrs and recall trials provides further qualifi-
cation of this conclusion. This interaction, graphically displayed
in Pigure 2, is mostly attributable to the previously discussed
ceiling effect that occurred in Trial 2. However, another differential

cffect between trials occurred in the ordering of the means where the
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Figure 1. ean number of correct responses, tor trisls 1 and 2 combined, as a function of

noun imagery, adjectfvz imagery, and “ord order.
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hypothesized superiority of Low-I - High-l pairs over Low-I - Low-I
pairs was reversed in trial 1, although they were not significantly
ditferent (t < 1.00). A subsequent analysis was performed on the data
in the cells described above to test directly the hypothesis thet imagery
is more effective on the stimulus side then on the response side of
peired-associates. In effsct, ell pairs with High-1 stimulus elesents
(X = 3.73 in Triel 1 end X = 5.48) in Trial 2) were compered with those
conteining Low=1 stimuli (X = 2.37 in Triel 1 and X = 4.45 in Triel 2),
end similerly for the High-I (X » 3,22 in Triel 1 and X = 5.12 in Triel 2)
end Lov=l (X = 2.88 in Trial 1 and X = 4.81 in Triel 2) response elements.
The overall comparison indicated thet in both Recell Triel 1 (t = 9.62.
R < .001) and Recell Trial 2 (t = 6.57, p < .001) stimulus imager® ves a
more critical determinent of recell fe~ility than ves response imagery .
Imagery aptitude wes involved in a significent four-wey interection
vith Presentation Order, Stimulus Imagery, end Recell Trials [F (1,104) =
.75, p < .05]. A aummary of the means releted to this iuteraction is
presented in Table 2. Although the effects ere not extreme, it is apparent
that High lmagery ~5ility was most effective in the recall of Low-1 stimulus
pairs. This result was more apparent in the A-N order during Trial 1 and
in the N-A order during Trial 2. It is difficult to eccount for this order
reversal between tricls, but it is probably of questionable theoretical
significance when the ceiling effect described above is taken into considera-

tion. It should be noted that the performance of Low Imagers surpasses that of High
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Table 2
Mean Number of Correct Responses on Trial 1 and Trial 2
As a Tunction of Imagery Aptitude, Presentetion Order, and Stimulus Imegery

Presentation Oxder

Stimulus Imagery and ! Adjective-Noun l Noun-Mj'e_cun
Imagery Aptitude Trial 1 Trial 2 Trial 1 Trial 2
Concrete Stimules , . L R
High-Imagers 3.02.. 3.3 4.36 3.81
Low-Imagers 3. $ 5.00 i 4,07 .72
Abstract Stimulus \
Righ-Imagers 2,02 4.37 2.80 £.98 -
Low-Inagers 1.57 3,98 | 2.46 4.48
- i / -
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Imagers when the High I stimulus was an adjective (A-N order). Thus, the
data directionally support the hypothssis that ths supsriority of High

Imagers over Low Imagers is grsatsr whsn thoﬂ stimulus is Low I. Additional
support for this hypothesis was providsd by ths interection bstween Imagscy,
Stimulus Imagery, Response Imagsry and Recsll Trials which yielded ¥ (1,104) =
2,62, p > .10 < ,20. Though this interaction wes not significant, and
indicates on.y e tendsncy, it suggests that the superiority of High Imagers
over Lov Imagers wes most pronounced for Low-I - High-I pairs in Trial 1

(nean difference (d) = +.58), snd for Low=I - Low-I pairs in Trial 2 (d = +.51).
On the other hand, the sxallest differences between the two groups eppeared

in the leerning of High-I - High-I pairs in Trial 1 (@ = -.02) and aleo in
Trial 2 (d = +.18). None Of the other main effects or interactions were

found to be ctplumt."

. Discussion

The results of the present study provide clear support of Yuille, et. al's
(1969) findings that imagery of nouns influencss paired-associate learning
sore than does imagsry of adjectives. With high imagery adjectives, nouns
in the N-A order were more influential than were nouns in the A-N order.
However, it is interesting thet low imagery nouns coupled with high imagery
adjectives were more effective in facilitating performance in the A-N than
in the N-A order. When lov imagery adjectives were employed, the N-A Or'dcr
vas more effective than the A-N order vhether high or low imagery nouns were
used. These results imply that it is the rated imagery of the stimulus
membsr of .'tho pair that is most influential in its effect on rate of learning
and retsation. It is the concreteness of the stimulus rather than its fors
class that is the important variable. In contrast, the effect of meaningfulness
of the response member has been found to be more influential in facilitating

performance (Underwood & Schulz, 1960).
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Although the results concerning individual differences in imagery
ability were only suggestive, they are of theoretical importance. As

Ernest and Paivio (1969) indicate, "Whether the imagery hypothesis may be

~extended to oncompass individual differences in imagery ability is of

considerable theoretical import. Successful predictinns of performance
based on such differences would provide further convergent evidenca that a
common intervening process is involved whether imagery is defined by stimulus
attributes, mnemonic instructions, or individual differences" (p. 181). The
present data indicate that high-imagers have an advantage over low-imagers
vhen the stimulus is of lov rated imagery. On the other hand, thera is less
difference in performance oetween the two groups when the stimulus is of
high rated imagery. From these data, it appears that imagery ability affects
performance for the same reasons that concrete stimuli do. When stimuli are
concrete thera ia no further advantage to be gained by having high imagery
ability; tha stimuli ara equally discriminable to both high and low imagers.
However, vhen stimuli are of low-rated imagery, that is, when thay are
abstract, their ambiguity can be lessened by the imaginal ability of the high
imager.

Though thesa data by themselves are of marginal significance, they
geain importance when coupled with the results of earlier studias. Thus,
Ernest and Paivio (1969) found that incidental recall was consistently better
for high imagers than for low imagers. They (Ernest & Paivio, 1971) also
found that, as measured by rea.tion times to elicit a verbal associata or to
arouse an imaga, tha high imager's performance was superior (i.ec., latencies
were shorter) to that of the low imagar when the stimuli were abstract. The
findings of the prasent study support this rasult. Of further support to
this hypochesis is tha study by Paivio & Foth (1970) whose Ss wera requirad to
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either write sentences or draw pictures for e verbal mediation condition,

or an imagery mediation condition, respectively. They found that verbal
mediation faciliteted the learning of abstrect paire, while imagery
facilitated the leerning of concrete paire. Mor. in another condition,
the Ss were merely provided mediation instructions (i.e., to gensrate

cither verbal or imsginal mediators) but were mot required to employ
eentences or drevings. Under this circumstance imagery was found to be
better than verbal mediation for abstract pairs. This finding suggests that
abstract paire can be more easily learned with the aid of imagery processes.
Thus, if imagery instructions are available but not forced upon § (Paivio &
Foth, 1970) or if § has high imagery ability (EBru.st & Paivio, 1971) there
vill be a positive effect upon gbstract pair le'.rming. Other evidence suggeats
that imagery ability may affect learning of abstract pairs differently fvom
the vecall of pictorial or verbal stimuli. Thus, Stewart (1963) and Kuhlmea
(1960) found that high-imagers recalled mn!ttm presented in piccorial

than in verbal form, while the low-imagers recalled more verbal thaan pictorial
items. Accordingly, it is hypothesized that acquisition and retrieval
etrategice generated in the free-recall task employed by Stewert and hhhn
differ from those generated in a word-association or paired-associate learning
task. Cluetering and subjective ormt.utton based on pictures versus worde
in a free-recall task implies a preference for a given strategy (i.e., imaging)
over anothar (e.g., employing verbal mediatore). On the other hand, the
effect of imagery in paired-associate learning implies the ability of the
individual to employ a etrategy that efficiently transforms the etimulus to

a form necessary for effecti-s hook;up vith the response. Although m.cry'
ability appeare to be functionally related to learning and memory there ia
‘atill insufficient evidence to indicate that this ability reflecta the same
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process as that suggested by experimental manipulations of word imagery
(Ernest and Paivio, 1969, p. 182). Nevertheless, the data from the present

experiment strongly suggest that this may be the case.
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Footnotes

' In a previous analysis Presentation List was included as a factor. It
was not significant as a main effect but was involved ‘n a significant
interaction with Stimulus Imagery (p < .05 > .0l) and in a five way
interaction with Presentation Order, Individual Aptitude, Recall Trials,
and Response Imagery (p <« .05 > .0l). Because the items in the list ware
selected at random there was no explauation for these differences.
Inasmuch as the differcnces were not disordinal (ir the interaction with
Stimulus Imagery) or systematic in the five-way interaction, these

interactions were disregarded in subsequent analyses.
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The Retrieval of Abstract and Concrete Materials
By High and Low Imagers Employing Imaginal and Verbal Mediation

With Abstract and Concrete Mnemonic Aids

Francis J. Di Vesta and Phyllis M. Sunshine

On the basis of a review of an extensive number of studies, Paivio
(1969b) has suggested that a two stage model was implied for associative
learning of noun pairs. Thus, the meaning of concrete nouns is acquired
through both direct experience with the referont and association with
other words. The consequence is that either verbal associations or
nonverbal images might be evoked by these nouns to influence learning and
recall. The meanings of abstract words, on the other hand, are acquired
primarily, if not exclusively, through intraverbal experience.
Accordingly, abstract words tend to elicit verbal rather than imaginal
associations. Stated in a slightly different manner, the learrer
confronted with a task consisting of associating concrete nouns might
employ both verbal and imaginal processes or strategies. However,
either because he has a preference for using images or because images
are more available than words, the learner tends to use the imagery
strutegy with concrete words. This conclusion is supported by both the
subjects' subjective reports and by comparison of learning scores under
the two strategies. Confronted with a task in which he is required to
assoclate abstract terms, the learner employs the strategy emphasizing

verbal association.

135



While a number of experimental procedures have been used to test
tﬁese hypotheses, two methods in particular are of concern in the
present study. One of these methods employs the '"one is a bun'" mnemonic
device for facilitating recall. The jingle in this mnemonic aid can be
composed of concrete pegwords, in which case it should facilitate the
use of an imagery strategy, or it can be composed of abstract pegwords
thercby facilitating the use of a verbal strategy. In the other
research method of concern here instructions are employed to induce the
subject to use either imagery. or verbal associations when associating
the word-pairs. On occasion both repetition-set and no-set conditions
have been incorporated into the design as controls (e.g., Paivio &
Yuille, 1969). Inasmuch as comparison with the latter two treatments
indicate a clear superiority of verbal and imaginal processes for
learning abstract and concrete pairs, respectively, the control
conditions were not considered further for the present study.

Induction of these sets, through instructions only, does not always
provide a strong effect. Accordingly, the procedure had been modified
by Paivio & Foth (1970) by requiring the subject, in the imaginal set
treatment, to draw a picture linking the pegword to its serial counterpart
in the 1list to be learned; and by requiring the subject, in the verbal
set treatment, to write a sentence using the two words. The importance
of these methodological variations for the present investigation is
that a means by which strategies can be manipulated is provided. Since
both procedures influence the use of strategies in the same way (which,
incidentally, is comparable to the effect of concreteness-abstractness

described above) it was hypothesized that the use of the two methods in
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a crossed design, where the subject's task was to learn concrete and
abstract lists, would result in further enhancement of the effect.

By employing these two treatments in conjunction with groups of
high and low imagers it was hypothesized that the strategies used by
subjects would become explicit in the ability of the two groups to
learn and recall concrete and abstract lists. More specifically, it
was hypothesized that since both verbal and imaginal processes could
be used effectively with concrete materials, both groups of subjects
would perform equally well on the task (see Ernest & Paivio, 1971).
However, since the abstract list was assumed to be more easily associated
to other words by verbal processes, the performance of the low-imagers
would be especially hindered when forced to employ imaginal processes
with the abstract mnemonic in learning an abstract list. Thus, the
present study was an attempt to explore the possibility that '"... the
[effects of the] three classes ot independent variables [in studies of
imagery) - stimulus attributes, experimentally manipulated mediators,

and individual differences [in imagery-ability]-... are mediated by

common intervening processes" (Paivio, 1969b. p. 259).

Method

Design

The overall design of this study required that the subjects first
learn (memorize) a jingle which was to serve as a conceptual peg for
later learning tasks. Half of the subjects learned a jingle in which
the critical words were concrete; the remaining subjects learned a
jingle in which the critical words were abstract. These two treatments

were orthogonally crossed with two mediational modes. Thus, when using
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the jingle as a mnemonic aid half of the subjects were required to
employ it within an imagery-set, that is, they were to literally draw
pictures, while the other half were to employ the jingle in a verbal
set, that is, they were to write sentences to link the elements of the
jingle with the new material to be learned. The jingles and sets were
used to learn four different lists of words, two of which were comprised
of concrete nouns and the other two were comprised of abstract nouns.
Tests for recall of each list were administered immediately after
learning the list and tests for recall of words in all lists were
administered at the conclusion of the experiment. The subjects were
selected on the basis of their imagery scores with ha.f being high
imagers and the other half low imagers. Where all variables were
incorporated, the design implied a mixed analysis of variance with three

between-subjects variables and one within-subjects variable.

Subjects

The subjects were 160 undergraduate students enrolled in the
introductory educational psychology course at The Pennsylvania State
University. They received credit toward their course grade for

participating in the experiment.

Selection of Imagery Groups

Prior to the conduct of the experiment proper, 345 subjects
were administered the Space Thinking (Flags) test (Thurstone & Jeffrey,
1959), the Space Relations test of the Differential Aptitude Test
Battery (Bennett, Seashore & Wesman, 1963), and the Gottschaldt Figures
Test as described by Thurstone (1944). A factor score for each subject

was obtained following the procedure described by Glass and Maguire (1966)
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in which the raw test scores are weighted by their respective factor
loadings. These loadings were obtained from a factor analysis conducted
previously and described in an earlier report by Di Vesta, Ingersoll, &
Sunshine (1971, in press). The 80 subjects with the highest factor
scores were characterized as the high imagers and those 80 with the
lowest scores were characterized as low imagers. The subjects within
each of these groups were randomly assigned to each of the four
experimental treatments involved in the mnemonic aid variable crossed
with the mediational mode variable. The only restriction in the

random assignment of subjects was that there would be an equal number

of subjects (n = 20) in each cell of th. design.

Materials

Serial learning lists. The 40 words used to construct the lists

for the serial learning tasks were selected from the concreteness (C),
imagery (I), and meaningfulness (m) norms reported by Paivio, Yuille, &
Madigan (1968). Of the words selected, 20 were abstract and low on
rated imagery and 20 were concrete and high on rated imagery. The two
groups of words were equivalent in m. The means of the different
attributes for the concrete (C) and abstract (A) lists, respectively,
were: X = 6.54 and X = 2.90 for imagery-ratings; X = 6.91 and X = 2.11
for concreteness-ratings; and X =6.13 and X = 5.50 for m, each of these
latter two means is SD = 0.3 from the mean m value of all words in
Paivio, et al.'s norms. Two lists, of ten concrete nouns in each list
were constructed by randomly selecting words from the initial list of
20 concrete nouns. A similar procedure was employed in constructing

two lists of ten abstract nouns. The lists are presented in Table 1.



Table 1
Rated Imagery, Concreteness, and m-values for all Words

In the Concrete and Abstract Serial Learning Lists

List 1 - Concrete

Word Imagery Latency Concreteness Rating Meaningfulness (m)
Piano 6.70 6.85 6.40
Candy 6.63 6.56 6.39
Accordian 6.50 7.00 5.89
Steamer 6.53 6.94 6.32
Dress 6.53 6.93 5.68
Elbow 6.30 6.94 5.16
Mule 6.60 6.96 6.12
Cigar 6.80 6.96 6.22
Frog 6.73 6.96 6.56
Macaroni 6.47 7.00 5.48

Mean 6.58 6.91 6.02

List 2 - Concrete

Word

Library 6.73 6.87 6.40
Skull 6.47 6.96 6.64
Tweezers 6.57 6.93 5.80
Engine 6.33 6.76 6.08
Corpse 6.50 6-89 6.52
Building 6.40 6.94 5.48
Headlight 6.43 6.90 6.32
Pipe 6.43 6.90 6.20
Leopard 6.77 7.00 6.83
Nail 6.50 6.96 6.08

Mean 6.51 6.91 6.24
Average of
Concrete - ol »
Lists xI = 6.54 xc = 6.91 x.ln = 6.13
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Table la
Rated Imagery, Concreteness, and m-values for all Words

In the Concrete and Abscract Serial Learning Lists

List 3 -- Abstract

= o= S Sug Ty Ny S WE EE N e
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Word Imagery Latency Concreteness Rating Meaningfulness (m)
Adversity 2.80 2.03 5.06
Belief 2,73 1.55 5.24
Ego 2.90 1.93 5.72
Irony 2.83 2.10 5.25
Rating 2.60 2.66 5.12
Hypothesis 2.40 2.25 5.36
Emancipation 3.20 2.49 5.20
Deceit 3.30 1.66 4.92
Exclusion 2,80 2,41 5.32
Ability 2,67 2.03 5.60

Mean 2.82 2.11 5.28
List 4 - Abstract

Word
Crisis 3.43 2,81 5.44
Mercy 3.40 1.59 5.20
Satire 3.37 2.33 5.67
Magnitude 2.50 3.03 5.68
Knowledge 2.97 1.56 6.36
Perception 3.17 2.33 5.80
Democracy 2.47 1.79 2.72
Intellect 2,93 1.83 5.56
Welfare 3.17 2,35 6.16
Chance 2,50 1.51 5.61

Mean 2.99 .11 5.72
Average of
Abstract -1 - .
Lists X, = 2.90 X, =2.11 = 5.50
I (0 m
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Jingle words. The concrete and abstract jingle words were
select2d from a pool of 25 words rhyming with the numbers one to ten.
The initial pool of words was obtained by searching two dictionaries
(Stillman, 1965; Wood, 1936) of rhyming words. The nouns were rated by
15 subjects for the ease with which they evoked sensory images on a
seven-point scale (Paivio, et al., 1968). Concreteness was also rated
on a seven-point scale bounded by the terms abstract and concrete.
Concreteness was defined in terms of the directness of sensory reference
as used by Spreen & Schulz (1966). The production of data regarding
meaningfulness (m) was accomplished by requiring 15 subjects to
assoclate as many words as possible, within 30-secs., to each noun.

The procedure described by Noble (1952) was used to obtain the m values
for these words.

The mean C and I ratings of the nouns selected fcr the jingle with
concrete pegwords were X = 6.06 and X = 6.72, respectively; while the
mean C and 1 ratings of the nouns selected for the jingle with the
abstract pegwords were X=1.8 and X = 2.52, respectively. The mean m
of the concrete nouns was 6.05 and of the abstract nouns it was 5.95.
Thus, the jingle words differed on the basis of imagery and concreteness
but were essentailly the same on the basis of meaningfulness.

The words selected for the jingle comprised of concrete nouns were:
one-bun; two-shoe; three-tree; four-door; five-hive; six-sticks; seven-
leaven; eight-gate; nine-wine; and ten-hen. The words selected f~r the
jingle comprised of abstract nouns were: one-fun; two-review; three-
spree; four-chore; five-tithe; six-rhetoric; seven-heaven; eight-fate;

nine-divine; ten-amen.
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Procedure

The subjects were administered the experimental tasks in groups of
two to four. At the outset, they were instructed in the reporting of
verbal and imaginal mediation. Each person was given a stopwatch and
instructed on its use in order to time himself at each task. After
practice in using the stopwatch for two to three minutes, they memorized
either the concrete or abstract jingle until the criterion of two
successively correct recitations without error was reached. The
experimenter then read aloud one of two sets of instructions depending
upon the treatment being administered, i.e., the subjects were instructed
to employ an imagery-set or a verbal set in performing the tasks. In
the use of the imagery-set the subjects were instructed to connect,
with a mental picture or image, each noun in the list to be learﬁed with
the jingle noun in the corresponding serial position and to record his
connection by drawing a picture, however crude it might be. The
verbal-set required subjects to relate, by forming a sentence or phrase,
each noun in the 1list to the jingle noun in the corresponding serial
position and to record his connection in verbal form. Subjects were
reminded, before each list to be memorized had been read, to reset their
scopwatches.

Following the preliminary instructions, the subjects were given two
concrete noun-pairs and one abstract noun-pair in order to practice
the use of the jingle and mediational set. The experimenter then read
aloud the first noun in the list, and instructed the subjects to "start"
at which time the watches were started. The subject stopped the watch
as soon as he formeu the complete mental image or verbalization. After

the connection was recorded the subject recorded the time to the nearest
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second needed to (orm the link-up. The subjects were tested for serial
recall after each of the four lists was presented.

The presentation of the fuur lists were counterbalanced among
subjects by the use of a simple LatLin-square to minimize the possible
effects on recall of the order in which the lists v re presented. After
the recall test for the last 1list the experimenter asked the subjects
to vecall all of the words from the four lists that were in the tirst
position, all of the words from the four lists that were in the second
position and so on to the words in the tenth position, to determine how

many of the 40 words the subject could retrieve.
Results

Several measures of perrtormance were obtained including number
of concrete- and abstract-word omissions after each list was memorized,
intrusions from one list to another in recall sessions immediately
after each 1ist, omissions in the final recall task, intrusions from
one list to another in the final recall task, and latencies in arriving
at an association during the memorization task itself. Overall inter-
correlations between the imagery-ability mecasure and each of these
dependent variables indicated relatively high interrelationships among
the measures. Accordingly, it was decidcd that the most efficient
procedure was to perform analyses of the latencies ‘n arriving at an
association between the mnemonic aid (jingle) and the words in the list
to be memorized; total errors, separately for concrete and abstract
1ists, made during the recall tasks after each 1lis:; and total errcrs

of both types made on the final recall task. Mixed analyses of

variances were made of each measure. In each analysis the between-subjects
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variables were level of imagery-ability (high or low imagers), kind of
mediator (pictorial or verbal), kind of mnemonic aid (concrete or
abstract pegwords). The within-subjects variable was kind of list
(concrete words or abstract words) to be learned. The analyses based

on these measures are summarized in Table 2. Since a triple-interaction
involving imagery-ability, mediational set, and kind of list was
obtained in the analysis of errors made on the final recall task,
separate factorial analyses of variance, based only on the between-
subjects variables, were routinely made for error scores on the concrete
lista and for error-scores on the abstract lists of words. The results
of these aubanalyseé are reported below only where it seemed necessary

to do so in order to clarify the locus of a given effect.

Latency Measures

The initial analysis involved the measure of time, in seconds, to
arrive at an association between the pegword in the mnemonic aid and
the corresponding word in the list to be memorized. This analysis
yielded F (1,152) = 18.01, p < .01, for the main effect due to the
kind of mediational set; F (1,152) = 10.11, p < .01 for the main effect
due to the kind of mnemonic aid; and F (1,152) = 14.99, p < .01 for the
main effect due to kind of 1list memorized.

The time taken to arrive at an association by subjects who were to
use a picture (imaginal set) in linking the pegword with a list word
was longer on the average (X = 138.14 secs.) than that taken by subjects
who linked the two sets of words via a sentence or verbal set
(X = 99.69 secs.). It took less time to link each of the concrete
words (X = 104.52 secs.) with its corresponding pegword than it did to

link each of the abstract words (i = 133.32 sec.).
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Table 2

Summary of Analyses of Variance of Recall Errors

Source df

Between-subjects

W

Imagery (A) 1
Mediators (B) 1
Mnemonic (C) 1
AxB 1l
AxC 1
BxC 1l
AxBxC 1l

Error (b) 152

ithin-subjects

Lists (J)
x J

>E>P>OW >
L A ]

HOOW W
L
[ S 2y
O e e e S T e

Error (w) 15

Errors

Immediate Recall

Latencya
MS F
18942 2.89
118272 18.01%
66355 10.11*
7527  1.15
22916  3.49**
588 0.09
5461 0.83
6566
25920 14.99%
2664 1.43
2565 1.48
610 0.35
485 0.28
262 0.15
2952 1.71
768  0.44
1729

MS

147.15
.70
302.25
169.65
11.63
104.65
48.83
16.41

580.50
0.08
24.75
0.53
2.28
0.38
1.38
1.40
8.96

E

8.97*
.04
18.42%
10.34*
0.71
6.38**
2.98

64.76*
0.01
2.76

.06
.25
.04
.15
1.57

Errors
Final Recall

MS

277.51
4.05
515.11
357.01
2.45
143.11
115.20
24,82

1748.45
2.11
20.00
78.01
37.81
4.50
3.12
0.00
6.81

F

11.18*
0.16
20.76*
14, 39*
0.10
5,77%%
4.64%*

256.57%
0.31
2.94

11.45%
5.55%*%
0.07
0.05
0.00

*

*

Decimal places have been dropped for mean squares of analysis

latency scorcs.
p < .01

*
p < .06
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The effect due to the interaction between imagery ability and
kind of mnemonic aid used yielded F (1,152) = 3.49, p < .06. The
means related to the interaction between imagery-ability and kind of
mnemonic aid employed indicated the difference in time taken by high
imagers (X = 105.29 secs.) and low imagers (X = 103.75 secs.) when
using the concrete mnemonic was not significant. However, when the
high imagers used the abstract mnemonic they took an average of
117.16 secs. for linking each words to its conceptiial peg while the
low imagers required an average of 149.47 secs. This finding is
consistent with predictions form Paivio's two-stage association model.

The main effect due to imagery and the remaining interactions were

found not to be significant (p > .10).

Errors on the Immediate Recall Task

The total number of errors made on recall after each list were
analyzed via a mixed analysis of variance. The score for the number
of errors was based on the summed omissions and intrusions. Thus,
the score represents the exact opposite of the number of correct
responses. This analysis indicated that the difference between imagery -
ability groups was significant, F (1,152) = 8.97, p < .01; that there
was a significant main effect due to mnemonic aids, F (1,152) = 18.42,
P < .01; and a significant main effect due to kind of list memorized,
F (1,152) = 64.76, p < .01. In addition, the analysis revealed
significant interactions between imagery-ability and kind of mediator,
F (1,152) = 10.34, p < .0l; between mediators and mnemonic aids,

F (1,152) = 6.38, p < .05,
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The differences in mean number of errors among groups indicated
in the aforegoing analyses, are summarized in Table 3. 1In brief,
these data indicate that high imagers made significantly fewer errors
(X = 3.36) than low imagers (X = 6.17) when imaginal sets were used.
However, the difference in means for the two groups (X = 4.73 and
X = 4.62 for high and low imagers, respectively) was not significant
when verbal mediators were used. Additionally supportive of the notion
that imagery facilitates learning and recall is the finding that fewer
errors were made with concrete mnemonic aids (Y = 3,75) than with
abstract mnemonic aids (X = 5.69) and that this difference is
considerably greater when imaginal mediators (difference = 3.09) were
used than when verbal mediators (difference = 0.79) were used. There
is a hint in this analysis of the interaction between imagery and
treatments which appears strongly in the analysis of the final recall
data presented immediately below. Thus, in the present analysis high
imagers made fewer errors (Y = 2,.40) than low imagers (Y = 4.,05) when
imaginal mediators were used with concrete mnemonic devices, t = 1.28,
P < .10. Low imagers were especially hindered (X = 8.30) when using
imaginal mediators and abstract mnemonic devices conjunctively compared
to high imagers (X = 4.33), t =3.09, p<.0l. When usiug the verbal
set with concrete mnemonic aids high imagers tend to make slightly
fewer errors (i = 4,13) than low imagers (X = 4.,42); and when a verbal
set is used with abstract mnemonic-aid high imagers make more errors
(X = 5.33) than do low imagers (X = 4.83). However, the interaction

represented by these means is not significant (p > .10).

147



Table 3
Summary of Mean Number of Errors Made on the Recall Task,
Immediately After Each List Presentation, by High and Low Imagers
Employing Concrete and Abstract Mnemonics Under Conditions of

Imaginal and Verbal Mediation

Kind of Mnemonic
Imagery-

Concrete Abstract Overall
Ability Mnemonic Mnemonic
Imaginal-set
High Imagers 2.40 4.33 3.36
Low Imagers 4.05 8.30 6.17
Total 3.22 6.31 4,76
Verbal-set
High Imagers 4.13 5.33 4,73
Low Imagers 4.42 4,83 4.62
Total 4.28 5.07 4,67
Overall 3.75 5.69 4.72
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Errors on the Final Recall Task

The analysis ot errors in the final recall task was based on the
score involving all incorrect responses and omissions made in recalling
words in given positions from all lists after the four lists had been
memorized. In this analysis the effect due to imagery-ability yielded

F (1,152) = 11.18, p < .01; that due to kind of mnemonic aid yielded

F (1,152) = 20.76, p « .01; and the effect due to lists yielded F (1,152) =

256.67, p < .01. Of the first order interactions three were found to be
significant. These were F (1,152) = 14.39, p < .01, for the interaction
between imagery-ability and kind of mediational set; F (1,152) = 5.77,
P < .05 for the interaction between mediational set and mnemonic aids;
and F (1,152) = 11.45, p < .01 for the interaction between kind of
mnemonic aids and kind of lists. These main effects and interactions
must be further qualified by the significant second-order interaction
between imagery-ability, mediational set and mnemonic aids which
yielded F (1,152) = 4.64, p < .05, and between imagery-ability,
mediational set and kind of list which yielded F (1,152) = 5.55, p < .05.
The mean number of errors for these effects are summarized in
Tables 4 and 5. The reader will note that high imagers made fewer
errors (X = 5.60) than low imagers (X = 9.60) when using imaginal
mediators. On the other hand, there is no difference between the two
groups when verbal mediators are used, high imagers made an average of
7.96 errors while low imagers averaged 7.71 errors. The performance
of high imagers was particularly facilitated when they used imaginal
mediators with concrete mnemonic aids (X = 4.37) and concrete words
(X = 3.80). The low imagers were hindered to a considerable degree

when they employed imaginal mediators with the abstract mnemonic aid
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Table 4

Summary of Mean Number of Errors Made During Final Recall

By High and Low Imagers Employing Imaginal and Verbal Mediators

In Learning Concrete and Abstract Lists

Kind of List

Imagery Row
Abilicy Concrete Abstract Means
Imaginal-mediator
High Imagers 3.80 7.45 5.60
Low Imagers 7.25 11.95 9.60
Sub-means 5.53 9.70 7.61
Verbal-mediator
High Imagers 4.95 10.98 7.96
Low Imagers 5.58 9.88 7.71
Sub-means 5.25 10.43 7.83
Column means 5.39 10.06 7.72

1
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Table 5
Summary of Mean Number of Errors Made During Final Recall
By High and Low Imagers Employing Concrete and Abstract Mnemonics

With Imaginal and Verbal Mediators

Kind of Mnemonic

g efty Concrete Abstract e

b a4

2 |

—

Ability Mnemonic Mnemonic Means

Imaginal Mediator

High Imagers
Low Imagers

Sub-means

Verbal Mediator

High Imagers
Low Imagers

Sub-means

Column means

4.37
6.97

5.67

6.85
7.63

7.24

6.46

6.87
12.22

9.55

9.08
7.80

8.43

8.99

5.63

9.60

7.61

7.96

7.1

7.83

7.72
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(X = 12.22) and with the abstract word-1ist (X = 11.95). Multiple
comparisons made of the data presented in Tables 4 and 5 via the

t-test indicate only the differences between high and low imagers
employing the imaginal mediator with abstract lists (t = 3.31) or with
abstract mnemonics (t = 3.38) were significant (p < .01). The interaction
between imagery ability and kind of 1ist in the verbal mediation condition
yielded F = 1.87, p < .065.

In general, high imagers always made fewer errors than did low
imagers when imaginal mediators were used. High imagers retained this
advantage, although to a considerably lesser degree, when verbal
mediators were used with the concrete mnemonic and concrete word list.
However, the low imagers made fewer errors than high imagers when
learning the abstract word 1ists or when using the abstract mnemonic
when verbal mediators were used. Thus, while the analysis of results
on delayed recall are in general agreement with those obtained for
immediate recall, the differences obtained are larger. Accordingly,
it appears that one condition for identifying aptitude by treatment
interactions is the examination of its influence of imagery, undet
conditions comparable to those in the present experiment, over longer

delay periods, perhaps a delay of a week or two.
Discussion

The results of this study clearly imply that rated imagery (i.e.,
concreteness) as a stimulus attribute, imaginal strategy as a
mediational process, and imagery-ability as an individual difference
variable are similarly related to performance and recall. Thus, pairs

of concrete nouns are acquired more easily than pairs of abstract nouns,
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an imaginal mediational strategy yields fewer errors than a verbal
mediational strategy, and learners with high imagery-ability produce
fewer errors than those with low imagery-ability.

The critical comparisons for this study, however, involved the
interactions among these variables, particularly the performance of
high and low imagers when learning word-pairs comprised of abstract
stimuli or when using abstract mnemonics under sets to employ imaginal
rather than verbal processes. With respect to these relationships
it was found that for the immediate recall task, the high imagers
performed significantly better than low imagers when the abstract
mnemonic device was combined with the imaginal set. In no other
condition was the high imagery group.superior to the low imagery group
on this task. The same result was obtained in the final (delayed) recall
task. The concreteness of words within lists as a variable interacting
with imagery ability was not supported when imaginal mediators were
used; i.e., the low imagers made significantly more errors than high
imagers on both kinds of lists when imaginal mediators were used.
However, the interaction between imagery ability and kind of 1list on the
final recall task indicated a tendency for high imagers to perform
better on the concrete task and low imagers to perform better on the
abstract task when verbal mediators were used. Furthermore, in all
comparisons with either abstract word lists or mnemonic devices with
abstract pegwords, low imagers performed significantly (p < .0l) better
with verbal sets than with imaginal sets.

It would appear that the two-stage model requires, and has received
in this study, both kinds of support when comparing the performance of

high and low imagers. Thus, high imagers when learning abstract stimuli
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impose an imagery strategy on the material being learnod. When required
(i.e., forced) to use this strategy they can perform effectively.
However, because they typically employ an imaginal strategy in processing
information, if required to use another strategy, such as a verbal one,
they perform much more poorly than the low imagers who, presumably,
employ other strategles to better advantage than the imagery one.
Conversely, the low imager who does not employ imagery to good advantage
has difficulty in using the imaginal set, in fact his performance 1s
seriously hampered when compared to his performance under the verbal
set. Thus, the hypotheses regarding the two-stage model and the role of
imagery ability in associative learning are provided considerable
support in the present study.

A major difficulty in conducting studies on trait by treatment
interactions appears to be in determining how the trait is to be
measured. Thus, in the present study, high imagers perform about as
expected. However, low imagers are not really to be considered
verbalizers. It is not clear what their dominant strategy is except
that they are people deficient in some strategy (i.e., in imagery-
ability) without knowing their strengths. Yet some means of identifying
a group with a strategy that is "opposite' to imagery (verbalizers?) in
the same way that imaginal processes are ''opposed" to verbal processes
is clearly required. Upon analysis, identification of a strategy such
as that of verbalizing may be found to be a difficult task. Are
verbalizers learners who are verbally fiuent? with excellent vocabularies?
with flawless language habits? with good reading comprehension? a

composite of all of these? A general verbal trait or ability can be
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easily identified; a trait closely related tv the acquisition of
associates may be a much more difficult task.

Nevertheless, the overall results of this study clearly indicate
that whatever has been measured by the battery of "imagery' tests is
definitely related to the processing of information by the learner.
Thus, the major distinction between high and low imagers is at least in
their ability, or preference, to use imagery over some other learning-
recall strategy. When conditions favor the use of this strategy the
high imager is at an advantage. This general conclusion is supportive
of the two-stage model of associative learning and is comparable to a
result reported by Yuille & Paivio (1967) who found that mediation
latency was unrelated to stimulus concreteness and mediation set when
concrete stimull were employed but that imagery set was significantly
inferior to verbal set when abstract stimuli were used. In the present
study the parallel comparison is of the performance of low imagers
employing imaginal and verbal sets with abstract mnemonics or lists. In
each of these comparisons, the performance of the low imager is hirdered
when he is forced to employ imaginal mediators, but is unimpaired when
he is forced to use verbal mediators.

In summary, the reasoning and results of the present study indicate
that the relationships between traits and treatments may be in the
ability of the individual to deal with the task in general, his
receptivity to, or preference for, certain kinds of stimuli over others,
or the strategies by which he attacks a task or processes the information.
Stewart (1965) and Hollenberg (1970) both assumed that imagery-ability
affected the receptivity to stimuli and accordingly their investigations

compared the acquisition and recall of learners when presented pictorial
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and verbal stimuli. Without minimizing the importance of presentation
mode as a variable in learning, the present study suggests that the
manner in which the learner processes the material, in terms of the
task requirement (also see Ernest & Paivio, 1969), is as important as
the effects of manner of presentation. For an understanding of the
dynamics of the learning process including the role of individual

differences on performance, it may be more important.
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Summar

The Effect of Context Modality on Acquisjition and Transfer

By Imagers and Non-Imagers*

Study Director: Steven M. Ross

Advisor: Francis J. Di Vesta

Technical Problem

This study investigated the conditions under which individuals
who differ in imagery abilities acquire and transfer concepts that are
incidentally expressed by pictorial or verbal contexts. It has been
shown in an earlier investigation (Di Vesta & Ross, 1970) that the
relatedness or meaningfulness of a verbal context has demonstrable
effects upon the learning and transfer of paired-associates. Specifically,
it was determined that a related context, i.e., one which is similar in
meaning or categorically relatable to the stimulus side of the pair,
elicits conceptualizing tendencies in the learner that interfere with
specific item learning but facilitate conceptual transfer.

The present study extended the earlier one by manipulating the
modality of the context, and also by incorporating imagery ability as an
individual difference variable. It was hypothesized that since imagers

would be more receptive to pictorial than to verbal contextual cues,

This is an abstract of a master's thesis in preparation at the time
the present report was being prepared.
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they would acquire the pictorially expressed concept more readily than
non-imagers. Non-imagers, on the other hand, were expected to be less
influenced by context modality and therefore able to learn concepts

expressed either pictorially or verbally with equal facility.

General Methodology

The experiment consisted of two phases: learning and transfer.
During the learning phase, subjects learned a list of paired-associates
to a criterion of one errorless trial. In one condition, two context
words that were meaningfully related to each other and to the specific
stimulus elemernis, weic placed between the stimulus and response
positions of all word-pairs. 1In a second condition the context was
identical in meaning and similarly positioned as in the first condition
but was presented pictorially. In a third condition no context of any

ind was present. All stimuli were mounted on slides and presented by
means of a carousel projector.

During the transfer phase, subjects learned a new list of
paired-associates. Each word-pair in the 1list was comprised of the
original response element from the learning phase list and a new
stimulus. Context words were eliminated in the transfer phase. In
one set of conditions the new stimulus word was categorically related
to the original stimulus and to the context presented during the
learning phase. In the other set of conditions the new stimulus was
related only to the original stimulus, but not to the context. Thus,
depending upon condition, subjects were required to transfer to a concept

that was either identical or alternate to that of the learning context.
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Technical Results

The analysis for the learning phase of the experiment indicated

that the aptitude-by-treatment interaction involving imagery ability and

context modality was significant. The direction of the data revealed

that there were no differences in recall between imagers and non-imagers

in the verbal context condition but that imagers were highly superior
in both the picture context and no-context conditions. There were no
significant differences overall between the context variations.

The analysis of data for the transfer phase indicated that
performance on the same-concept transfer task was significantly better
than performance on the alternate-concept transfer task. More
important, however, was the finding that this difference was not
pronounced when the pictorial context, as opposed to verbal context,
was employed in the learning phase. Imagery ability did not
significantly interact with these factors though the positive effects
of the picture context tended to be slightly greater for imagers than

they were for non-imagers.

Educational Implications

The present investigation involved the assumption that some
individuals, more than others, habitually employ concrete images
in the encoding of informational inputs. Accordingly, it appears
likely that these individuals would demonstrate a greater capacity for
learning from concrete kinds of materials than they would from

materials that were relatively symbolic or abstract.

Though the present findings cannot be interpreted as unconditionally

supportive of the above notion, they clearly imply that modality of
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presentation and relatedness of incidental cues provide constraints

on the storage and transfer of incoming information. It can also be
inferred from this study that, at least during acquisition, high
imagers are more receptive to and more able to effectively process
information that is embedded within a pictorial context than are low
imagers. This suggests that students who demonstrate a preference for
coding via imagery might best benefit from a context of concrete
examples and graphic displays. If this interpretation proves to be
viable then it implies a definite responsibility for the teacher to
adapt the mode of the instruction to the individual preference and
ability of the learner provided economy of acquisition is an important

objective.

Implications for Further Research

In the present study, the effects of imagery as a stimulus attribute
and as an individual difference variable were examined as determinants
of learners' abilities to acquire and transfer information. The
differential performances of imagers and non-imagers under the influence
of pictorial and verbal contexts implies the need to investigate
further the adaptation of instructional techniques to this kind of
individual difterence. Of considerable importance would be the
assessment of the generalizability of the above findings and the degree
to which they are translatable to applied classroom practices. Further
research might also suggest methods of instruction that provide remedial
assistance for individuals who demonstrate an excessive reliance upon

visual strategies of processing information.
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Summarx

Listening and Note-taking II: Thematic Content, Note-Taking, and Length of

Listening Review Intervals as Variables Influencing

*
Immediate and Delayed Recall

Francis J. Di Vesta and G. Susan Gray

Technical Problem

This study was based on the consideration that the recall of
material from a lecture may be influenced by three variables: note-
taking, length of the listening-study interval, and thematic organization
(1.e., relatedness of the content of the lecture). Underlying these
operations were assumed to be the facilitative functions of external
storage and transformation of material served by note-taking; consolida-
tion of material by frequent interruptions during which the learning could
"mature'; and, linking of the new material to previously learned

material when the content was related.

General Method<logy

The subjects were presented a 30-minute passage via a recording.
Passages were broken into 5-minute segments each of which contained the
same number of words and ideas. The contents of these segments were
either all related to a common theme; related to a common theme but on

different topics; or on completely different topics. These variations

*
This is a preliminary report. Other analyses being made of the data
were not completed at the time the technical report was being prepared.

PRECEDING PAGE BLANK
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were completely crossed with three variations of listen-study intervals

(i.e., 5-minute - 2 minute; l5-minute - 6 minute, and 30-minute = 12
minute combinations) and two variations of note-taking (i.e., note-taking

permitted or note-taking not permitted).

Technical Results

The findings 1indicated that note-taking and thematic relatedness
were related to the ability of subjects tc recail material to which they
had listened. More ideas were recalled when notes were taken than when
note-taking was not permitted and more ideas were recalled when the
material was on different topics than when the material was all related
to the same topic. These effects were especially noted on a delayed
recall test administered one week following the listening period. One
interpretation of the finding that mcre is remembered from the
discontinuous material is that less cppcrtunity for interference
exists in such material than it does in continuously related content.
No effects were found due to variations in the iistening=-study
intervals or the intersction between the treatments and the memory-span

(i.e., the individual difference -ariable.)

Educational Implications

As Crawford (1925) had indicated in his study, it was also found
in the present study that the immediate value of notes appears to be
of less value than the delayed value. Notes appear tn increase the
saliency of given i1deas and make them more subject to recall, though
not necessarily guaranteeing that they will be recailed. These studies
point clearly in the directicn that ncte-taking acts mote as a transfor-

mational aid for the student than as a meze external storage sechaniso.
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The findings regarding better recall of discontinuous material suggests
that interruptions in ideas presented during a lecture might be
beneficial. Stated somewhat differently, a lecturer might segment a
lecture period by providing opportunity for discriminabilicy among

ideas presented, even though such ideas are distinctly related.

Implications for Further Research

The finding regarding the effect of thematic relatedness requires
replication. Even though this finding parallels others found by

Anderson & Carter (1971) it eppears desirable that still other materials

should be employed. One difficulty in conducting re~carch with connected

discourse is in equating alil passages for such characteristics as
familiarity and meaningfulness. An alternative, of course, is to
randomize passages. Variations in content can also be accomplished by
changing the degree of discriminability from one treatment to another
as implied in the aforegoing section. Finally, it is suggerted that
future investigations of note-taking should be based on an analysis

of the processes or strategies underlying this device much as has been

done in Project lkon (see Table of Contents for page numbers).
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fistening and Note=-taking 11t The Etfects of Varlations in Thematic Continuity,
Note-taking, and Lenpth of Listening-Review Intervals

on lemediate and Delayed Recall®
Francis J. Di Vesia and G. Susan Gray

in a previocus study by DI Vesta and Gray (1971) it was found that
the number oi ideas recalled by subjects after listening to a short
passage was tavorably influenced by note-taking, by rehearsal immediately
after listening to a passage, and by testing on the passage. In
comparison a study by Cisncr & Rohde (1939) led to the conclusion that
taking notes during a J-min. lecture is wt superior to delayed note-
taking (i.e., note-taking immediately after the lecture). Howvever, the
differences between tesults of the tvo studies can easily be asttriduted
to the consequence of procedutal diffetences. Thus, for example,
Eisaer & Rohde had scme suljects take notes and thea study thea
inmediately ater listening vhile ether subjects vete to concentrate
on the lectufe and then jct dovn A+ many notes as they could, immediately
after listening. In the Di Vesta & Cray study the subjects in one
treatment used the tehearsal petiod Lo stuldy their notes, ef to
contemplate vhat they had heard, and In anothet treatnent they vete
prevented frem rebearsing the matetial.

An analysis of the alotenent lened studies togethet with mote
subjective consideratione ol the netestaking process suggests two ethet

vatiables that may atleit fecall of natetial when wated ate belng taken
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during a lecture: the length of a consolidation period and the degree
of thematic organization of material presented in the lecture.
A consolidation period has been suggested by M. A. Howe (1970)
and Hebb (1966) as a period during which the material can be rehearsed
or coded for more efficient storage in memory. More specifically,
Hebb (1966, pp. 122-123) suggests that "... newly acquired learning
must be undisturbed for some time if it is to last ... and must be
allowed to mature ... between 15 minutes and an hour or thereabouts."
He speculates, too, that reinforcement may strengthen learning because
it provides for a period during which consolidation can occur. On
the basis of such assumptions it would appear that there are several
opportunities during presentation of a lecture for providing a
consolidation period. Thus, the lecturer himself, may pause to allow
the material to "sink-in" or note-taking as an activity may function
to direct the student's attention to certain parts of the material,
perhsps at the expense of attention to other parts, but in the process
slloving the important points to "mature'. The most salient opportunity
for consolidation may be a period immediately following a lecture during
vhich time the student can reviev and contemplate all that had been said.
A somevhat neglected varfable that appears to account for
differences in procedures among studies on note-taking is what the
present investigators have called the "thematic relatedness” of the
lecture contents. CLisner & Rohde (1959) gave their subjects a 30-min.
lecture on the short stoty and another on romanticism, each of which
could be considercd as seli-contained passages on a single theme.
Crawford (1925a; 1925b) employed a series of lectures in a college

course; again these wte probably mote thematically related than not,
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although his descriptions do not permit a precise evaluation.
Berliner (1970) used a 30-min. passage comprised of thematically related
material in the sense that it described the history of China but could
also be considered as segmented because it described several independent
aspects (e.g., dynasties, mongols, kingdoms, and rebellions) of China's
development. Di Vesta & Gray (1971) used three 5-min. passages each
completely independent of the others. Obviously, then, thematic
relatedness of the content involved in the passages to which the
subjects 1. cened differed among studies. The implication of such
differences is that thematic relatedness may have an effect on the
strategy the student uses to store the material during learning end his
ability to recall it on a later occasion. It may also have an effect
on recall either through proactive or retroactive inhibition (Wickens,
1970) or through the possibilities for organization of the passage.
Ausubel (1968) has been a leading advocate of improving didactic
methods of instruction through increasing meaningfulness for the
learner. Such considerations imply that the period prior to consolidation
should be filled with material characterized by a minimal degree of
meaningfulness to permit coding. While the criterion by which
meaningfulness is defined must necessarily remain vague until its
characteristics can be more fully specified, the present investigators
assumed that thematic relationship may be one such characteristic.
Another consideration, of importance in an analysis of note-taking,
is the number of ideas presented sequentially prior to a consolidation
period. 1t can be argued that, because of the limitations of short-term
memory, a lecture that contains too many ideas in a single sequence

(which would be comparable to massed practice) would be difficult to
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retain since there would be insufficient time for encoding (organizing)
the material. A presentation (lecture) that was too long would also
create difficulty for the learner because the material could not be
rehearsed; it would not reuain in short-term memory long enough to be
encoded. Either situation would result in inefficient recall or retrieval,
especially over the long-term.

In view of the aforegoing rationale, the present study was designed
to extend previous studies on note-taking and listening by investigating
the effects of thematic relatedness and of opportunity for consolidation
on the learner's recall. Note-taking was incorporated into the design
to provide continuity with earlier experiments and to determine whether
note-taking interacts with the other variables.

In view of the fact that the present study emphasized memorial
processes, it was assumed that individual differences in either coding
ability or short-term memory would interact with the treatments
considered. Due to limitations on time that could be demanded from
subjects who participated in this study, both measures could not be
administered. Accordingly, as an initial attempt at investigating
aptitude by treatment interactions, it was decided to employ only a
test of short-term memory on the reasoning that students with low
short-term memory scores would have developed a strategy of taking notes
as a way of compensating for their limited memory span. It was
hypothesized that such persons would profit by taking notes, especially
with an opportunity for review, and would be handicapped if prevented
from doing so, especially without an opportunity for review, to a greater

extent than would persons with higher short-term memory scores.
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_xperiment I

Method

Design. The subjects were randomly assigned to one of 18 conditions
represented in a design consiscing of three orthogonally crossed
variables. The variables consi.ted of three levels of thematic
relatedness, three variations of listen-study intervals, and two
alternatives for note-taking.

Each thirty minute lecture to which the subjects listened was
comprised of 5-min. segments. To achieve different levels of thematic
relatedness, the degree to which the six 5-min. segments were associated
to a common topic was varied. In the continuous related thematic (CRT)
condition, the topic of the 30-min. passage was an historical narrative,
segmented at 5-min. intervals. In the condition where the material
was discontinuous but related by a common theme, each 5-min. passage
covered a distinctly different topic, but the six topics were
conceptually related to a superordinate idea (Condition DRT). The
third treatment was called discontinuous-unrelated (DUR) since it was
comprised of six passages whose topics were completely unrelated to
one another.

Each of the three 30-min. thematic conditions, being separable
into 5-min. segments, were manipulated to achieve 5-min., 15-min.,
and 30-min. variations in the length of the listening interval. In
one variation of the listen-study interval, each 5-min. segment was
followed by a 2-min. study interval, until all six segments had been
presented. In tlie second variation, three of the 5-min. segments were

presented consecutively, followed by a 6-min. study period, thereby
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resulting in two sequences consisting of a 15-min. listening period
followed by a 6-min. study period. The third variation of the listen-
study interval consisted of the consecutive presentation of all six
5-min. passages, producing a 30-min. listening period, followed by a
12-min. study period. Thus, all groups had equal amounts of listening
and study time. In a sense, these treatments were comparable to
variations in massed and distributed practice.

The third set of treatments consisted of variations in the
opportunity to take notes. Half of the subjects were provided with a
booklet in which to take notes while listening to the passages; the
other half of the subjects were instructed that they could not take
notes. Consequently, during the study intervals, those subjects who
took notes, could study their notes at this time. Subjects who were
prohibited from taking notes used the study interval for mental rehearsal
and recapitulation of the material to which they had listened.

Materials. The material for the continuous-theme was edited from

Rachel Carson's Silent Spring (1962). The topic traced the history of

the fire ant in the United States. In the DRT treatment, each of the
six passages dealt with a distinct topic, a specific insecticide.

Thus, while each 5-min. segment was an entity by itself, thematic
relatedness was achieved by the inclusion of the topics of the six
passages within the superordinate conceptual category of insecticides.
The textual material was also edited from Carson (1962). The six
segments of connected discourse employed in the DUR treatment dealt
with six completely unrelated topics: the Chou dynasty in China

(edited from Berliner, 1970); prison classification systems (Loveland,
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1962); the Minnesota Theater (The Washington Post, 1970); and the
insecticide, DDT (from Carson, 1962).

Each passage was constructed to meet as closely as possible the
specifications of 500 words and 25 ideas. A separate tape was
prepared for each of the three passages. The three different listen-
study intervals were presented on separate tracks of each tape which
was stored in the control room of a remote-deck library system language
laboratory. The subjects, seated at individual booths in the language
laboratory, could reach the tape to which they were assigned by means
of a telephone dial.

Specific instructions were typed on bond paper and set on the
desk in front of each subjects. If the subject was allowed to take
notes, he was supplied with a booklet of note paper, one page for each
of the six passages.

Subjects. The 90 subjects were volunteers for the experiment from
an introductory educational psychology course at The Pennsylvania State
University. They received credit toward their final grade in the
course for their participation. None of the subjects had participated
in an experiment requiring performance with connected discourse
materials though most had participated in another experiment.

Procedure. A maximum of nine and a minimum of four subjects
participated in the experiment during any one experimental session.

The number of subjects varied because some subjects failed to appear at
their assigned time. The subjects were randomly assigned to one of the
18 experimental conditions with the restriction that only one subject be

placed in any one experimental cell during a single experimental session.

176



=1 = ¥~ I r

¥~z Tt T¢

I » #* -

CEE O OND OEn S == v

An additional restriction was imposed on the randomization procedure
to assure that an equal number of subjects (n = 5) woulu be obtained
for each cell.

When the subjects were seated in the experimental room the
experimenter explained that the study was an attempt to investigate
how students went about learning new materials. The operation of the

laboratory equipment was also explained to the subjects at this time.

After all questions were answered, the subjects put on their headphones
and dialed the appropriate tape. When all were dialed in, the experimenter

proceeded to the control room where the tapes were then started. After

the last study period, 1."e subjects were administered a free-recall

test, followed by a 30 item true-false test on the material to which they

had listened. For the free-recall test, the experimenter instructed
the subjects to write down all they could remember about each passage
in twenty minutes. They were told to use a separate page of the test
booklet for each passage, but were also told that they could write on
the passages in any order they wished--they did not has » to follow

the actual presentation order of the passages on the tapes. Following

the 20 minute free-recall test period the subjects were administered the

true-false tests.

One week after the initial experimental session, all subjects
returned to take a 115 question true-false test, which included the
30 true-false test items comprising the initial test, and a memory
span test patterned after Peterson and Peterson's short term memory

task (1957).
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Results

Separate 3 x 3 x 2 factorial analyses of variance were made of the
number of ideas recalled in the free-recall task, the number of correct
responses on the 30 item true-false test given immediately after the
listening session, and the number of correct responses on the delayed
true-false test.

The analysis of the number of ideas yielded F (2,72) = 24.42,

P < .001 for the effect due to the passage organization. The subjects
remembered fewer ideas from the CRT material (i = 27.33) than they did
from the DRT material (X = 30.83). The greatest number of ideas was
recalled (X = 43.20) by subjects who listened to the DUR material.
Thus, the number of ideas recalled was influenced significantly by the
thematic organization of the material. These results imply that
recall was inversely related to the degree of thematic organization of
the passages.

The effect due to the note-taking treatment vielded F (1,72) =
12.59, p « .001. The subjects who were not allowed to take notes
recalled an average of 30.33 ideas whereas the subjects vwho were allowed
to take notes while listening recalled an average ot 37.24 ideas.

None of the treatments significantly atfected the subjects’
performance on the immediate true-false test. However, the analysis of
the scores for the delayed true-false test, given one week after the
experimental session, yielded F (1,72) = 8.40, p < .005 for the etiect
due to the note-taking treatment. Those subjects vho were alloved to take

notes achieved a mean score of 84.69 on the 115-item test, vhile subjects
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who took no notes achieved a mean score of 79.16. Although definite
conclusions regarding functional relatioaships cannot be drawn from
these data because of the differences in lengths, with consequent
differences on reliability, of the immediate and delayed test, the data
imply that performance on the delayed test was affected by the taking

of notes.
Experiment 11

The design used in Experiment 1 was extended in Experiment 11
by the addition of a fourth treatment to the themazic relatedness
variable. The textual material for this treatment vas identical to that
incorporated in the continuous-related theme (condition CKT) in
Experiment I, i.e., the history of the fire-ant (Carscn, 1962). lowvever,
the material wvas not presented according to the logical and chronological
order employed in Experiment 1. Instead, the six segnents vere
scrambled such that the 3-min. passage that vas originally presented
in the fourth position vas presented first, folloved by passages 2, 5, 1,
6, and 3, respectively. In additicn, tvo forms of the true=false test
vere adninistered, one to half of the experimental groups and the otker
to the remaining groups, immediately after listening. The additien
of the continuovs=scranbled thematic (CST) treatment and the tvo ferms
of the true-false test resvited in an experimental design with (our
orthogonally crossed variables: four variations of themitic relatedness
three variations of length ol listening intereal] tvo mate=taking
treatments; and tvo forms of the test adninistered immediastely after

listening.
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Hethod
Materlals. The same materials vere used as in Experiment 1. A

fourth tape vas prepared for the continvovs=scrandled theme, vith three
tracks for the three listen-study intervals, respectively.

Subjects. The subjects for this Experiment 11 vere 240 students
frea another class of the intreductory aurse In edvcational paycholegy.
In all other respects thelr characteristics vere essentially the same
as those employed in Experiment 1.

Procedute. The procedutes for Bxperiment [ vere [dentical to these
folloved in Fxperiment [, escept that the ¢ Yjects in Expecisent 11
were alloved as much time as they needed (or the treesrecall task.
Hevever, they wete instrucied that once they had begun the trve=false
test they could not retutn to the free~recall test.

As in Experiment [, all subjects returned one veek after the
experinental sessien to take the 113-ltem true=false test and the

eRety $pan Lest.

Reinlts

in this eaperinent the (ree=recal] material was scored for the
nutbet of (dead correctly tecalled 4ad the tetal mmber of vords
tecalled. Lach of these stctes vad sepitately ansiyred by &
P2 a2 n b ndved analysis el vatiance Ia which the Jast variable
vas 4 vithincewh jects vattable consisting ef the six passagss. The
scotes based on the tre=faloe Lests vere mmalyred by @ & 5 3 2 2 2 2
wized aalysis of varlasce (8 viich the vat lables vire the betwviens
s jecta [aitats el thetatic etemization, listening=teviev intervals,
and note=taking ond the withincswh jeits vatiable consisted of sioted
oh the immediste and delajed tests, See Table | 12f a sumaty of thie

analyaie,
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Table |

Summary of Analysis of Variance for Experiment |

Source [14 Hs F
Themat ic Organization (A) 2 2084.68 24.62"
Llergth of Listening=Meviev Interval (M) 2 50.41 .59
Note=tading (C) | 1074 .68 12.%9*
As S & 2¢.38 .29
AxC 2 118.01 1.38
8xC 2 3.3% %Y
AxBxC 4 34,08 40
frver 12 85.%
B l ¢ o“'
18)



Etfect of Treatments. The analysis of the number of ideas recalled

yielded F (3,92) = 60.55, p < .001 tor the effect due to thematic
relatedness. The mean scores were: X = 54.54 for the DUR group;
X = 38.06 for the DRT group; X = 33.31 for the CST group; and X = 27.87
for the CRT group. Thus, these findings are in substantial agreement
with those obtained in Experiment 1. Furthermore, these results indicate
that the additional time did allow for the elicitation of more correct
ideas but that the advantage still favored the DUR group. Of interest
in this regard is the finding that the CST material resulted in increased
recall over the CRT material supporting the notion that there is an
optimal amouat of relatedness among paragraphs beyond which there is
likely to be a debilitating effect nn recall. A detailed summary of these
results is prescnted in Table 2.

As in Experiment 1, the effect due to note-taking yielded F (1,92) =
27.65, p < .001. The subjects who were allowed to take notes recorded
a mean of 42.36 correct ideas while the group that did not take notes
recorded 34.56 correct ideas on the average.

It is interesting to compare the results described in the aforegoing
with the results obtained when the sheer number of words recalled is
used as the dependent variable. The effect of thematic organizaticn on
this measure yielded F (3,216) = 21.77, p < .00l. The differences
related to this analysis are retlected in the means of 503.4 words used
by the DUR group; 393.6 words by the C3T group; 345.6 words by the CRT
group; and 315.6 words by the DRT group. Thus, although the DUR group
produced both the greatest number of ideas and words there was little

relationship between the two variables in the results of the other groups.
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Table 2
Number of Ideas Recalled From Each of the Segments

Of Each Passage According to Thematic Organizationa

Continuous Continuous Discontinuous Discont.. .ous

Related Theme Scrambled Related Unrelated

Segment X Segment X Segment X Segment X
1 5.12 1 5.85 DDT 9.63 Chou Dynasty 8.02
2 4,73 2 4.43 Chlordane 4.88 Hypnosis 7.55
3 4,12 3 5.90 Dieldrin 4.40 Xenograde 12.08
4 4,18 4 6.57 Endrin 7.75 Prison System 6.80
5 5.15 5 5.88 Parathion 5.73 Minnesota Theater 8.02
6  4.57 6 4.68 Malathion 5.67 DDT 11.23

Total 27.87 33.81 38.06 54.54

* The segments in the continuous-related and continuous-scrambled
segments are identical in this table. The segments were placed in the
4, 2, 5, 1, 6 and 3 positions during pr2sentation in the latter

treatment.

The DDT passages in the last two columns were identical.
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The analysis of two forms of the immediate true-false test yielded
no significant difference due to form of the test so all subsequent
analyses were based upon pooling of subjects across this factor. The
mixed analysis of varlance of the data from the immediate and delayed
recall tests involved the four treatments related to thematic organization
of the material and the two note-taking treatments as between-subjects
variables. The immediate and delayed tests were employed as the
within-subjects variable. This analysis yielded F (1,192) = 6.29,

p < .01 for the effect due to note taking; the no-notes group achieved
an average score of 51.5 correct items while the grcup that took notes
achieved a mean score of 53.2 correct items. Of particular interest
is the finding that, as in Experiment I, there were no significant
differences (p > .10) among the groups on the immediate test. Thus,
the means were 23.56 for the DRT theme, 22.4 for the DUR theme, 22.5
for the CRT theme, and 22.8 for the CST theme. However, the effect
due to the interaction between thematic organization and delay of test
ylelded F (3,192) = 5.00, p < .002. Inasmuch as the effects on the
immediate test were not significant this interaction reflects the
significance of the differences among thematic organizations of the
material on the delayed test. The order of the means for these groups
differed from the order of those obtained in the previous analy-es,
they were: X = 85.6 for the DRT group; X = 82.2 for the CST group;

X = 80.0 for the DUR group; and X = 79.6 for the CRT group. Calculations
of t-tests indicate that of the latter three means are significantly
(p < .01) different from the mean for the DRT group but are not

significantly (p > .05) different from each other.
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While there were slight differences in results from the two
experiments the poorer performance under continuous related thematic
material was reliably replicated. The differences in results from the
two experiments may be due, in part, to the longer time allowed the
subjects in Experiment II for the free-recall test.

Individual differences. The relationships between the individual

difference variable (memory span) and performance measures are

presented in Table 3. It can be seen in that table that only two of
these correlations are significant (p = .05): one was the correlation
between memory span and number of ideas produced (r = .38) for subjects
in the DRT, note-taking treatment; the other was the correlation between
memory span and the delayed true-false test (r = .42) in the CRT-aote-
taking treatment. These, of course, may have occurred by chance, and
any conclusions can only be suggestive. Nevertheless, there is some
consistency in these data since both memory-span scores (one based on
number of digits recalled and the other based on correct recall of

all digits in a triplet in the correct order) yielded similar correla-
tions, all were positive, and all were found in the note-taking groups.
By contrast the set of correlations between the immediate and delayed
true-false scores and the memory-span tests, for the CRT no-notes group
are all negative and although not significantly different from zero are
significantly different from the aforementioned correlations.
Nevertheless, when tests of parallelism tor regression was made on these
data, no significant F ratios were found, indicating that there was
insufficient evidence for rejecting the hyp. chesis that the regression

lines were parallel in the population.
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Discussion

The results of the present study indicate that note-taking and
thematic relatedness were related to the ability of the subjects to
recall the material to which they listened. These effects were
especially to be noted on the free-recall task immediately after
listening and on the delayed true-false test. This finding replicates
one obtained by Crawford (1925) who also concluded "A careful analysis
of all the facts seems to justify the conclusion that the immediate
value of notes is less than the delayed-review value. This immediate
value is of sufficient importance, however, to justify the practice of
taking notes, even if there 1s no opportunity to use them later."

(p. 384). There were no significant effects on either recognition and
recall immediately after listening or on recognition a week later, due
to variations in the listening-review intervals.

The results concerning note-taking clearly indicate the importance
of this learning device as an aid to recalling material to which one

listens. We share Crawford's (1925a) conclusion that "... taking notes
on a point does not guarantee its being recalled at the time of the

quiz but failing to take note of it very greatly decreases its chances
of being recalled" (p. 289). Nevertheless, the reason for the
beneficial effects of note-taking is not answered by ar; of the studies,
either the present one or any of those listed in the references. 1If
note-taking is beneficial because it serves as an external storage
mechanism then it should interact with a review period, which it does

not either in the present study or in an earlier one (Di Vesta & Gray,

1971, in press). If it serves as a coding mechanism, then it can be
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assumed that note-taking ought to be more beneficial with unrelated
material than with related material which already has a built in
organization., Our investigation of two variations of review periods
points toward discarding the notion that note-taking serves only as an
external storage mechanism. Nevertheless, other investigations in which
internal relatedness of material is varied on other bases than those
employed in the present study must be conducted before the view that
note-taking serves as a coding mechanism is abandoned.

The fact that thematic relatedness, as a variable, was related to
recall was not surprising. The surprising result was, of course, that
the degree of retention was greatest, in both experiments, for the
material that was not thematically related. This conclusion holds for
the simple comparison of the retention of passages that were placed in
a logical connected order with the retention of the same passages when
the order of its paragraphs were scrambled. The result was even
stronger where the paragraphs comprising the listening passage cover
clearly different topics.

One might argue that the thematic-connectedness of the passages
in the latter comparison is confounded with difficulty level. The
final answer to this argument can only be determined by conducting an
experiment in which difficulty is controlled. At present, there is no
reliable procedure, of which the present authors are aware, for equating
difficulty of connected discourse passages. However, on casual
inspection it can be said that the passages in all conditions appeared
to be of equal difficulty and in the discontinuous-unrelated thematic
treatment one of the six paragraphs was identical to that presented in

the discontinuous-related thematic conditicn. Recall in the latter
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condition was far superior to recall in the former condition. Certainly,
the argument related to relative difficulty of passages can not hold for
the treatment in which the paragraphs in the continuous related thematic
material were scrambled and where recall of all but one of the

passages was better in the continuous-related-scrambled organization
than it was in the continuous-related organization.

Lacking contradictory evidence it shall be assumed for purposes
of discussion that these results reflect the effect of variations in
thematic relatedness. If this is the case, then the findings suggest
a phenomenon somewhat akin to release from proactive inhibition
(Wickens, 1970). Thus, where the material contains a large number of
ideas which are all highly related (as they were in the passages
describing the fire ant, its activities and control) then initial ideas
can have a detrimental effect on the recall of subsequent ideas. On
the other hand, where a passage is discontinuous in the sense that its
constituent paragraphs cover different topics, then any proactive
inhibition developed in a given passage is eliminated by the abrupt
change in ideas. All this is speculative, of course; but it appears not
only to of fer a possible explanation of the results but also to suggest
a means of testing the notion of "release from P1" with connected
discourse.

These conclusions gain strcng support from the findings reported
by Aulerson and Carter (1971) in a study conducted quite independently
of the present one. They found that "The groups which learned verbatim,
paraphrase, or verbatim-arranged sentences forgot significantly more
than the group which learned new sentences" (quote from the abstract

of the Anderson and farter report). Their discussion of these results
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was as follows: '"Such interference could not have occurred had the
subjects rotely learned perceptual or acoustic features, since a
paraphrase and its base do not share these surface features. The
interference must have been at a semantic level. There is now a
convincing case that interference theory accounts for the forgetting
or meaningfully-learned connected discourse" (p. 6).

It is not clear why variations in listening-recall intervals did
not produce an effect. In principle, variations in the length of the
listening period are comparable to variations in massed and distributed
practice. Similarly, frequency of review intervals is comparable to
increases in opportunity for consolidation. In either case, it would
be expected that at least one of the present treatments would have been
clearly superior to another. Obviously, none was.

There are two possible reasons for the failure of the manipulation
of listening-recall intervals to affect recall. First, the opportunity
to review notes or to contemplate the material may have eliminated any
detrimental effects that accrue from massed pructice for passages that
were no longer than 30-min. In this instance, another condition might
have been provided in which the subjects were prevented from reviewing
their notes or from considering the material during the consolidation
period by performing another t:nrelated task. Second, the taking of
notes may be itse ' f a sufficient condition tor consolidation of material
learned. But in this instance, the test of the hypothesis would have
required a condition in which the subject was not permitted to take notes,
a condition included in the present experiment. While the former

treatment suggested was employed in the previous study (Di Vesta and
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Gray, 1971, in press) they were not crossed with the length of tne
listening-review period, as they must be for adequate test of these
additional hypotheses.

In his early study conducted nearly half a century ago, Crawford
(1925) pointed out the importance of investigating the dynamics of
note-taking as follows: "... if note-taking is beneficial, as we have
found it to be, there is great need of an analysis of note-taking practice
and procedure in greater detail to teach students how to get the best
possible results from their efforts" (p. 291). For a number of reasons
the topic was not taken seriously until investigators such as M. J. A.
Howe (1970) and Berliner (1970) only recently took the initiative. It
appears that further analyses of the process as an instrumental aztivity
in learning should be a productive source of hypotheses for investigations
in the applied psychology of learning and instruction.

We have felt it important in this discussion to depart from the
typical iuterpretation of data in order to suggest additional avenues
for research on the topic of note-taking and listening. As M. J. A.

"... more detailed investigation making use of

Howe (1970) suggests
notes made by students as a way of attempting to examine the relationships
between learning and individual coding processes would be justified.

For instanc;: it would be interesting to explore individual differences

in note-taking and to examine the effects of different note-taking
strategies upon subsequent recall of meaningful materials' (p. 63). Of
particular importance, in this regard, are questions related to the

entire issue of coding. For example, more needs to be known 1bout the

specific points made in notes and their relationship to what is recallsa
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and what is not recalled. Furthermore, it is probably true that some
students record notes in a verbatim way while others record notes in
elaborate organizational schemes with a great deal of translation.

Still others record notes verbatim but then reorganize, translate, and
elaborate on them after the lecture. These are variations in encoding
mechanisms. Investigations on such variables should provide considerable

information on the cognitive processes.
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Summary

The Effects of Congruence Between Passage Organlzation and an Imposed

Strategy on Clustering and Recall of Textual Materials

Francis J. Di Vesta, Charles B. Schultz, and Timothy R. Dangel

Technical Problem

Simple statements typically are comprised of a concept name and a
concept attribute, e.g., "Atweena (concept name) is a mountainous
country (coucept attribute).'" Statements such as this can be grouped
into paragraphs in which the common organizational element is a concept
name or a concept attribute, or in which no systematic organizational
pattern is used. As they study written passages, learners may
subjectively cluster statements in a similar way. The primary purpose
of the present experiment was to compare the imposition of a subordinate
strategy which was incongruent with the passage organization to a
condition in which both passage organization and clustering strategy

are congruent.

General Methodology

The subjects had four trials to learn a written passage about six
imaginary nations. For the first three trials, subjects were given a
three-minute study period and a six-minute writing period (i.e., the
free-recall test). In one treatment, passages were organized by concept
name, concept attribute, or by a random selection of statements. One

third of .he subjects in each passage organization group were instructed
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to use a rame clustering strategy, one-third an attribute strategy, and
the remainder were given no particular organizational instructions. On
each trial, measures of statements correctly recalled, name clustering
ratios, and attribute clustering ratios were obtained. In addition, a
secondary organization score was obtained reflecting the consistency

of internal organization of clusters from one cluster to the next.

Technical Results

The subjects who studied passages organized by either name or
attribute recalled more than subjects who studied passage without an
organizational pattern. Preference was also found for the name
clustering strategy in contrast to the attribute strategy. The adoption .
of the less-preferred attribute strategy was gradual when the subject
studied the attribute passage and was free to choose his own
clustering strategy compared to a condition which was similar in all
respects except that the attribute strategy was imposed. One of the
most interesting findings was that incongruence between passage organiza- 5

tion and clustering strategy resulted in more recall than congruence.

Educational Implications

These findings underline the importance of making the organizational =
pattern of learning materials apparent to the learner. The learner must
concentrate on defining an organizational pattern for loose and
unstructured textual materials if recall of the material is not to be
impaired. Moreover, the more organizational cues the instructor
provides for the learners, the greater the recall. Since often textual
material contains both names and attributes, the characteristics of both

dimensions should be brought to the learner's attention.

196



[ | TR ko — ——— — ——

g o

a -

—

Implications for Further Research

The present study can be extended in at least two directions.
One tact is tn examine the effect of the matrix clustering strategy,
implied by the use of a system of secondary organization in the present
study, on recall and on other processes such as inference-making.
In addition, the learner's clustering strategies and their relation to
recall could be examined when the instructional materials are presented

orally (i.e., approximating a lecture form) rather than in textual form.
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The Effects of Congruence Between Passage Organization and an Imposed

Strategy on Clustering and Recall of Textual Materials
Francis J. Di Vesta, Charles B. Schultz, and Timothy R. Dangel

Textual materials can be organized into paragraphs in which the
central organizing elements is a concept name or a concept attribute,
or the statements can be placed in paragraphs which have little or no
apparent organizational etructure. For example, the sentence, "Atweena

" can be placed

(concept name) is an island nation (concept attribute),
in a paragraph with other statements about Atweena (e.g., 'In Atweena,
the society is largely industrial"), in a paragraph with statements
about the geography of different nations (e.g., A mountainous terrain
characterizes much of Egrama'), or in a paragraph with randomly selected
statements. Just as passages may be organized according to concept
name or attribute, learnets themselves may subjectively cluster
statements in a passage using similar rules in an effort to facilitate
learning and improve retention.

In earlier studies, Frase (1969) and Schultz & Di Vesta (1972)
have demonstrated that passages organized by name or attribute result
in greater recall than passages without an organizational pattern,
that clustering in recall is influenced by passage organization, and
that the concept name clustering strategy is preferred over the concept

attribute strategy. Since clerical employees and high school students,

respectively, were used as subjects in these experiments, the present
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investigation provides a basis for generalizing these findings to other
populations, college students, who presumably are more adept verbally
and who have had more experience studying textual materials with
different organizational patterns, were employed.

A particularly interesting finding from the Schultz & Di Vesta
(1972) study was that name and attribute clustering strategies were
adopted at different rates. Thus, concept name clustering strategy
was found to be used in the first encounter with the passage organized
by name, but the concept attribute strategy was adopted only after
several exposures to the passage organized by attribute. The data
imply that when the dominant clustering strategy is congruent with
the passage organization, it is immediately adoptaed; when the subordinate
strategy is congruent with thg passage, it is gradually adopted perhaps
because of interference from the dominant strategy. This implication,
stated as an hypothesis, was tested directly in the experimental design
of the present study. Accordingly, subjects were required to adopt
either the dominant strategy, the subordinate strategy or, in a third
treatment, were free to adopt any strategy they wished to use.

Finally, Schultz & Di Vesta (1972) found that recall was impaired
and errors more frequent during the first trial of learning a passage
organized by attribute when reliance on the incongruent name strategy
was presumably greatest. This finding implies that a clustering
strategy which is incongruent with the organizational structure of the
passage may inhibit learning and retention of te;tual materials.
Accordingly, it was hypothesized, for the present study, that the
imposition of a clustering strategy which was congruent with the passage

organization would result in greater recall and fewer errors than when
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the imposed passage and clustering strategy were incongruent with the

passage organization.

Method

Design

College students were given three trials to learn a passage which
described six imaginary nations. Each trial was comprised of a brief
study period followed by a free-recall test. After the third trial,
subjects completed a task which was intended to prevent rehearsal of
the passage before the administration of a fourth free-recall test.
The number of correct responses and clustering ratios were obtained
on each free-recall test.

Three levels of passage organization (concept name, concept
attribute, and random sentence sequence) were orthogonally crossed
with three sets of instructions for grouping the statements in the
passage (name grouping, attribute grouping, and no specific grouping
instructions). These manipulations imply a 3 x 3 x 4 mixed analysis
of variance design, with repe.ted measures on the last factor, the

free-recall! test.

Subjects

The 99 subjects were undergraduate students enrolled in an
introductory educational psychology course at The Pennsylvania State
University. Students were awarded standard score points toward their
grade for participation in the experiment. The experimental sessions
were conducted with groups of nine subjects, each of whom was randomly

assigned to a different experimental condition.
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Experimental Materials

The study passage was similar to that used in the earlier experiment
(Schultz & Di Vesta, 1972). It consisted of 36 statements describing
six imaginary nations called Atweena, Brontus, Egrama, Nurovia,
Bismania, and Galbion. The geography, government, mood, technology,
population growth, and birth rate were described for each nation. It
was possible, therefore, to use the same 36 statements to construct
three passages with different organizational patterns. In one the
statements were arranged into six paragraphs each with six sentences
about the same nation. In a second organizational pattern, each
paragraph was comprised of statements about the same attribute. A
third passage contained six paragraphs with statements randomly selected

from the same pool of statements as that used in the preceding conditions.

Procedure

The experiment was cunducted in a language laboratory. Each of the
nine subjects worked in an isolated booth and wore earphones. Only
the timing signals and instructions for all phases of the experiment
were tape-recorded and recelved by the subject as he read a printed
version of the instructions included in an answer booklet. The
language laboratory facility permitted the simultaneous presentation
of instructions for nine different experimental conditions.

The subject's task was to learn a passage containing descriptions
of six imaginary nations. Each study-recall trial consisted of a
3-min. study period, during which time subjects were instructed to read
and study the complete passage without the assistance of notes, and a
6-min. writing period, during which time they were instructed to write

down all the statements they could remember (i.e., the free-recall test).
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Organization treatments. One experimental variatisn consisted of

manipulating the organization of the passage as described in the
Materials section. Briefly, some subjects read a passage with paragraphs
organized by name, (Concept Name Passage), while others studied a

passage with paragraphs organized by attribute (Concept Attribute
Passage) or a passage comprised of randomly ordered statements (Random
Order Passage).

Instructional sets. One-third of the subjects assigned to each

of the organization treatments were instructed to learn the passage by
grouping the material according to the concept name (Concept Name
Instructions). Another one-third of the subjects assigned to each of
the organization treatments were given instructions to learn the passage
by grouping the material by concept attribute (Concept Attribute
Instructions).

The remaining third of the subjects assigned to each of the
organization treatments were instructed to either rehearse the state-
ments, to group them, to use a mnemonic ‘''gimmick," or to use whatever
plan or strategy they felt would help them remember the passage (No
Organizational Instructions).

Intervening task. Following the third trial, subjects were given

a ten-minute task designed to prevent rehearsal of the passage and to
provide a measure of memory decay. The intervening task was based on
procedures used in the Peterson & Peterson (1959) study of short-term
memory. The subjects first heard a three-consonant syllable which waus
immediately followed by a three-digit number. The number served as a
reference point from which subjects counted backwards aloud by threes

(or fours) in time with a signal presented at half-second intervals

202



e

aan S

before attempting to recall the syllable. There were 12 such trials
administered. For the first four trials, the time spent counting
backwards was th;ee seconds; for the second four trials, the time was
8ix seconds; and for the last four trials, subjects counted for nine
seconds. Immediately following the short-term memory task, a fourth
free-recall test was administered without a study period.

Association test. An association test followed the fourth writing

period. For this task, 12 cue statements from the passage were read

to the subjects. They were instructed to respond to each statement by
writing the first statement from the paragraph that came to mind. For
example, when the cue, "Egrama is characterized by a mountainous
terrain,'" was read, the subject could respond with another statement
about Egrama (suggesting name organization) or with a statement about

the geography of a different country (suggesting attribute organization).
Since each cue statement contained a name and an attribute, subject's
responses could be analyzed to determine the ratio of name or attribute
associations he made. A score based on the association test was computed
by subtracting attribute ratio from name ratio and adding 1.00. This
procedure yielded a range of zero to two. Low scores reflect attribute
clustering while high scores reflect name clustering.

A post-experimental questionnaire was administered at the
conclusion of the experiment. The subject was asked to describe his
strategy for learning the statements in the passage. The subject rated
the instructions for grouping the statements on a scale consisting of
the following points: very helpful, somewhat helpful, neither helpful
nor interfering, somewhat interfering, or very interfering. The subject

also listed his credits in history and the social sciences.
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The free-recall protocols were scored according to procedures
described more fully by Schultz & Di Vesta (1972). They consisted of
obtaining measures of correct statements recalled, name clustering
ratios (which reflect the amount of organizaticn in free-recall by
concept name) and attribute clustering ratios (which reflect the amount
of organization in {ree-recall by ccncept attilibute)

For scoring purposes a 'cluster' was defined as two or more
consecutive statements about the same name or about the same attribute.
Another score was also obtained, to reflect the degree of consistency
of organization across clusters for a given trial. It showed whether the
sequence of statements within the dominant bases for organization
(i.e., name or attribute) was in the same inter-cluster order. Thus,
for example, if the dominant basis for organization was name, the
statements would be organized within each name by attributes. With
perfect consistency (represented by a score of 1.0) the attributes would
be recalled in exactly the same order from one cluster to the next.

With complete inconsistency represented by a score of zero, the order
of attributes recalled in one cluster would bear no relationship to the

order of attributes recalled in the subsequent clusters.
Results®

Analyses were conducted of clustering scores and statements correctly
recalled, on each of the four free-recall trials., Additional analyses
were made of the association scores and the sequence within clusters (SWC)
scores for the fourth trial. Newman-Keuls procedures were used for all

multiple comparisons (p < .05). Because of heterogeneity of variance in

*Al1 analyses of variance referred to in this section are summarized in
Table 2.
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the analyses of repeated measures, corrections were made for analyses
of independent (nested) factors with heterogeneous variances and for

analyses based on repeated measures.

Iinduction of Treatments

The association test was used to determine the extent to which the
experimental conditions were induced. High scores (i.e., up to 2.0)
reflect name organization and low scores (i.e., to 0.0) reflect
attribute organization. An analysis of variance of these data yielded
F (2,90) = 9.35, p < .01 for the effect due to passage organization
in which the following order of means was obtained: X = 1.55 for the
Concept Name Passage (CNP) organization, X = 1.26 for the Random Order
Passage (ROP) organization, and X = .87 for the Concept Attribute
Passage (CAP) organization. The ROP and CNP organizations differed
from the CAP organization (p < .05), but not from each other. The
analysis of variance of free association scores yielded F (2,90) =
3.53, p < .05 for the effect due to instructions. Mean scores for the
Concept Name Instructions (CNI), No Organization Instructions (NOI),
and Concept Attribute Instructions (CAI) groups were X =1.47, X = 1.08,
and X = 1.14, respectively. The scores for the CNI group were greater
than those of the CAI and NOI groups (p < .05) which did not differ
from each other. Thus, in both the passage organization and instructional
set treatments, the scores of the CN and CA groups differed from each
other on the association test. These results implied that the type
of organization (name or attribute) employed by the subject was influenced

or induced by cues from both the passage and the instructions.
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Separate analyses of variance were made on the amount of name
clustering and attribute clustering during recall. An additicnal
analysis was made of scores which reflect the consistency of the
sequence of the order of statements within clusters (SWC). A summary
of the means based on the clustering scores is presented in Table 1.

Name clustering. The analysis of variance of name clustering

ratios yielded F (2,90) = 6.66, p < .01 for the effect due to passage
organization. The mean name clustering scores for the three passage
organizations were X = 68.70 for the CNP organization,'i = 48.75 for the
CAP organization, and X = 45.63 for the ROP organization. According

to the Newman-Keuls tests, the name clustering ratio for the CNP
organization was higher than those for the CAP and ROP organizations
which did not differ from each other. The analysis of varianc. of name
clustering scores yielded F (2,90) = 35.20, p « .01 for the effect due
to instructions. The mean scores for CNI, CAI, and the NOI ccnditions
were X = 85.23, X = 49.54, and X = 28.30 respectively. The name
clustering ratios for each group were significantly different from each
of the other groups (p ~ .05).

Attribute clustering. The analysis of the attribute clustering

ratio ylelded F (2,90) = 5.01, p < .01 for the eftect due to passage
organization in which the ratius of the CAP organization (X = 49.92)
and the ROP organization (X = 3i.80) were higher than thcse of the CNP
organization (X = 22.56). The CAP and ROP organizations did not differ
from each other. A similar analysis of the attribute clustering ratio
for the effect dve to instructions yielded F (2,90) = 39.19, p « .0l in

which each instructional group is different from the others. The means
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Summary of Mean Scores on Each Dependent Variable

Table 1

For Each of the Experimental Conditions

Organization of Passage

Instructions Random Attribute Name Total
Correct Statements

None 11.41 12.07 11.57 11.68
Attribute 9.82 12.41 17.48 13.23
Name 9.80 14.91 13.25 '12.65

Total 10.34 13.12 14.10

Name Clustering Ratios

None 41.91 42.18 64,52 49.54
Attribute 29.52 13.45 41.93 28.30
Name 65.45 90.61 99.63 85.23

Total 45.63 48.75 68.70

Attribute Clustering Ratios

None 25.95 43.68 15.68 28.44
Attribute 56.02 81.20 50.98 62.73
Name 13.41 3.89 .98 6.09

Total 31.80 42,92 22,54

Inter-Cluster Consistency (Fourth Trial Only)

None 31.27 59.09 48.82 46,39
Attribute 50. 36 67.00 91.36 69.58
Name 47.91 81.45 89.23 72,70

Total 43.18 69.18 76.30

Ratings of Instructions

None 2.91 2.55 2.73 2.77
Attribute 2.64 2.55 1.82 2,33
Name 2.36 2.00 2.45 2.27

Total 2.63 2.36 2.33
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of these groups were: X = 62.74 for CAI, X = 28.44 for NOI, and X = 6.10
for CNI. The analysis of the effect due to trials yielded F (3,270) =
4.77, p < .01. Mean scores on Trial 1 (f = 27.27) differed from Trial 3
(X = 33.99) and Trial 4 (X = 36.31) but not from Trial 2 (X = 32.11).

The analysis of attribute clustering ratios yielded a three-way
interaction (F [12,270] = 2.08, P < .05) for Instructions, Organization
and Trials. None of the two-way interactions were found to be significant
(p > .10). In order to examine the tripie interaction in more detail,
an analysis of simple effects for the Trials x Instruction interaction
wa3 conducted at each level of passage organization. At the CNP and ROP
organization levels, there were no Trial x Instructions in_eractions.
However, a Trial x Instructions interaction was obtained at the CAP
organization level (F (6,90]) = 3.67, p < .05). As can be seen in Figure 1,
subjects in the CAI and CNI conditions do not change in their use of the
attribute clustering strategy across trials. However, according to the
Newman-Keuls test, attribute clustering scores in Trials 1 and 2 differed
from those on Trials 3 and 4 for subjects in the NOI group. On Trial 1
attribute clustering scores for the CA Instructions group were higher
than those of the NOI and CNI groups which did not differ from each
other. By Trial 4, attribute ratios of both the CAI and NOI groups were
higher than those of the CNI group, but not different from each other.
This finding clearly suppcrts the hypothesis that the adoption of a
subordinate clustering strategy is gradual, cccurring cnly after
several encounters with a passage characterized by a given organization

(i.e., name or attribute).
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Mean Attribute Clustering Ratios
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Figure 1. Attribute clustering scores of

the concept attribute organization group
for three instruction groups across trials.
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It was also hypothesized that unlike the gradual adoption of the
concept attribute clustering strategy when no organization instructions
were provided, the concept name clustering strategy would be adopted
in the first trial. In order to test the interaction implied by this
hypothesis, a clustering score was required which would reflect both
concept name and attribute factors. Accordingly, a combined clustering
score was obtained as follows: ccncept name ratio - concept attribute
ratio + 100. High scores (up tc 200) imply name organization and low
scores (to 0.0) imply attribute clustering.

A contrast to test the interaction between name and attribute
passage organization in Trisl 1 and Trial 4 for subjects in the NO
Instruction group yielded t (270) = 2.67, p < .0l. The means for the
above analysis are gr%phically displayed in Figure 2 where it may be
seen that the clustering data clearly imply that the strategy of
organizing by name was immediately adopted and maintained, while the
adoption of the clustering strategy of organizing by attribute was very
gradual over trials. By Trial 4, the CNP organization differed
significantly frcm the CAP organization (t {90) = 2.05, p < .05). This
finding replicates an earlier crne obtained by Schultz & Di Vesta (1972)
on the selection of dominant and subordinate strategies.

Internal consistency ¢t clusters. The analysis made of the amount

of sequencing within clusters (SWC) were obtained from Trial 4, the means
for which are summarized on Table 1. The analysis of SWC's yielded
F (2,90) = 14.79, p - .001 for the effect due to organization. The
direction of the mean SWC scores were as tollows: X = 76.30 for CN
organization, X = 69.18 tor CAP organizaticn, and X = 43.18 for ROP

organization. The CAP and CNP organizations diftered trom the ROP
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organization, but not from each other. A similar analysis of the effect
of instructions yielded F (2,90) = 10.05, p < .001. Scores for the CAI
(X = 72.70) and the CNI (X = 69.58) conditions were higher than for the
NOI condition (X = 46.39) but not from each other.

In order to determine whether one strategy was more dominant than
the other in the present study, a t test of correlated means of the name
and attribute clustering ratics was made (McNemar, 1969, p. 113-114).
This analysis yielded t (98) = 3.11, p < .01, implying preference for
name over attribute strategies, thereby providing direct support for

earlier findings by Frase (1969) and Schultz & Di Vesta (1972).

Recall of Correct Statements

The analysis ot variance of statements correctly recalled yielded
F < 1.0 for the effect due to instructions. A similar analysis of the
effect due to passage organization yielded F (2,90) = 5.94, p - .0l in
which both CNP (X = 14.10) and CAF (X = 13.13) recalled more than the
ROP group (X = 10.34) but did not differ from each other. A Passage
Organization x Instructions interaction was also obtained (F (4,90) =
2.78, p < .05) as represented in Figure 3. A compariscn of simple
effects with the Newman-Keuls test yielded the following: (a) recall
by the NOI group did not ditter across difterent passage crganization
treatments; (b) recall by the CNI group was greater in both the CNP and
CAP treatments than in the ROF treatment} (c) recall by the CAl gro
was greater in the CNP treatment than in the CAP or ROP treatments; and
(d) recall by the CAIl grcup with the CNP treatment was greater than that
of the CNI and NOI grcups who alsc studied the CNP passage. Thus, the

interaction effect appears to be attributable largely to the superior
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recall of subjects with concept name instructions who studied the
concept attribute passage.

The analysis o! variance of correct statements also yielded a
significant effect, F (3,270) = 204,51, p « .0l, due to crials, as well
as a significant Trials x Organization interaction, F (6,270) = 2.52,

P < .05). The most important teatures ot this interaction, displayed

in Figure 4, is the tendency to: tecall in the ROP group to become
increasingly depressed reiative to that of the CNP and CAP groups, with
additional trials, until by Trial 4 it was significantly lower than the

two groups receiving organized passages.

Effect of Congruency Between Passage Organizaticn and Instructional Sets

A primary interest in the present study was the comparison of
recall by subjects whose passage organization was either congruent or
incongruent with the clustering instructions they received. 1t was
hypothesized that congruence between passage and instructions wouid
result in greater recall than incongruence. The means for statements
correctly recalled uvnder these conditions are summarized in Table 1.
There it may be seen that the results are oppcsite to the hypothesized
direction; thus, scores for groups in which both manipulations were
congruent (i.e., attribute passage-attribute instructions and name
passage-name instructicns) were lower than scores for groups in which
both manipulations were inccngruent (i.e., attribute passage-name
instructions and name passage-attribute instructions). A test of the
interaction implied by the directior of these means yilelded t (90) =
2.43, p < .02 indicating significantly greater recall when the passage
organization and clustering strategies were incongruent than when they

were congruent.
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The results described in the aforegoing paragraph, and based upon
recall scores, were supported by subjects' ratings of the helpfulness
of the instructional treatments. These subjective reports provide an
independent rating inasmuch as the subjects received no evaluational
feedback, neither norm-referenced or criterion-referenced, about their
performance. The analysis of particular interest is that concerned
with the interaction between Name and Attribute Instructional Sets aad
Name and Attribute Passage Organization. The interaction contiast
involving these four cells yielded t (90) = 2.18, p < .05 > .02.
As may be seen in Table 1, the magnitude of these ratings varied directly
with the magnitude of the recall scores. Thus, when passage organization
and instructional set were incongruent the instructions were rated as more
helpful (represented by lower scores) than when two variables were

coiugruent.
Discussion

Several findings from the present study support those reported
earlier by Frase (1969) and Schultz & Di Vesta (1972). One of the
fundamental results was that subjects who studied passages organized in
some manner (i.e., either by name or attribute) were able to recall more
information than those subjects who studied passages without an
organizational pattern. Apparently, statements acquire more meaning
when they are grouped into what may be called higher order memory units
and, as a result are more readily accessible at the time of recall.

The fact that more ideas were recalled from organized passages than from
unorganized ones 1s compatible with the notion that organization is an

important component of meaning or cognitive structure (Ausubel, 1968).
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Higher recall in this instance of organized passages reflects the
existence of larger memory units (see, e.g., Tulving & Patkau, 1962).
Another result in this study provided support for the dominance
of the name clustering strategy during recall. As indicated by Schultz &
Di Vesta, (1972) this preference for the name clustering strategy over
the attribute clustering strategy may be dus to the history of the
learner whose primary experience has been with organization of attributes
vithin broad conceptual categories (i.e., name) which act as subsumere.
An alternative explanation, and perhaps more important one from the
standpoint of instructional strategy, would suggest that there are
fewer names and that their labels are easily discriminated. The
attributes, although also eix in number, have six values each.
Accordingly, all attributes and their respective values comprise a
iarger (n = 36) set and are not readily discriminated or associated
with the appropriate label (or name) without a great deal of experience
on the part of the learner. It is apparent that in such learning,
the name can be acquired in a one-stage process whereby one name is
stored a¢ a discriminable unit from another. Then when the attributes
are to be associated with them, the attributes are subsumed as specific
entities. However, when attributes are employed as organizing units,
the individual who attempts to associate each entity with a name will
have 36 independent statements to recall (e.g., Bismania is
mountainous; Egrama is a flat plain; etc.). This procedure ie certain
to produce a great deal of memory strain unless the learner organizes
the material into another set of higher order units such as geographical
features, modes of transportation, dand the like. But even this etrategy

requires an additional stage in learning compared to the strategy of
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learning by name first. It requires the learner to identify the
distinctions among names, the structure of the set of attributes, and
the values within each set. Because.this strategy requires additional
effort in the initial stages of learning it is less likely to be
adopted immediately (or spontaneously) by the learner.

Au especially unique feature of this study was the derivation of a
score for intercluster consistency which, in effect, takes into account
clustering strategies based on two levels of organization. It appears
that such organization is especially important to prose (i.e.,
connected discourse). For example, the learner first organizes by name
and then by attribute within name. Reflected in the data obtained from
the subjects in this study, was the finding that there is consistency
even in the subordinate levels of organization- that is, when the
primary organization was by name, the subject in the later stages of
learning also organized the secondary level to retain an order among
attributes, from one name to the next. As shown in Table 1, the set of
four cells in the present study which were characterized by the highest
intercluster consistency were those that were cued by both passage
organization and by instructions. The passage that was characterized
by the least intercluster consistency was that in which cues were not
provided by either treatment. The treatments in which cues were
provided either by passage organization or by instructions (but not both)
were in between these two extremes. Accordingly, the availability of
the hypotheses regarding which strategies facilitate recall affect the
degree of both primary and secondary organization.

Of special interest in the present study was the finding that

incongruency between passage organization and instructional treatments
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factlitated recall cf correct statements to a greater extent than did
congruency. This finding did not support the initial hypothesis that
instructions to employ a given strategy would summate with congruent
passage organization to fa:ilitate recall. Nevertheless, these findings
can be clearly explained in terms of Restle's (1962) model. He

contends that difficulties in cue learning are encountered when the
subject employs strategies that contlict with the strategies intended

by the experimenter. Such situations are encountered when the subject
is given a passage organized according to attribute with no instructions
other than those to memorize and, later, to recall the material. The
subject then has difficulty because he must now abandon the dominant
name strategy. Accordingly, the learning curve data, based on
performance of the group that must learn the passage organized by
attributes, reflects a gradual change from the strategy of organizing

by name to the strategy of organizing by attribute. The gradual
adoption of a strategy, where the correct strategy is not clear, differs
radically from the rather abrupt and spontaneous adoption by the group
instructed to use the appropriate (attribute) strategy. This is a

clear replication of one reported earlier by Schultz & Di Vesta (1972).
The statement by Johnson, Fishkin and Bcurne (1966) that: "... instructions
which include explicit labels for stimvlus dimensions, which indicate
only one dimension will be relevant and which demonstrate a possible
solution to a problem all combine to induce a hypotheots-tegting type

of situation [p. 70)" seems as appropriate to the adoption of a

strategy of selecting a basis for organizing connected discourse material

as it is to concept learning.
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Aowever, the main thesis of Restle's (1962) model is supported in
this study by the effect of the interaction between passage organization
(i.e., name and attribute only) and instructional treatment (i.e.,
name and attribute only) on recall, where incongruency appeared to be
more facilitative than congruency. Furthermore, it will be recalled
that the subjects rated the incongruent conditions as more helpful
than the conditions in which the instructional sets coincided with
passage organization. These results can be explained on the basis that
incongruent instructions tend to define, for the learner, the two
fundamental rules {or organizing the material to be learned. In fact,
by employing these two rules he can torm a matrix (and it is likely
under the conditions of this particular experiment that he will do so)
that would eventually permit him to make application (transfer) to a
variety of situations. This conclusion is parallel with one by Hagen,
Meacham, and Mesibov (1970) who indicate that 'Verbal labels which are
imposed externally are irrelevant, and even distracting for the
individual who does not utilize them for task performance [p. 57]."

In the present task, when a name organization is imposed, the attribute
instructions provide supplementary information; similarly, for
attribute organization with name instructions. Thus, the two rules are
given, one implied in the organization and the other induced by
instructions, and consistent with Hagan, Meacham, & Mcsibov's (1970)
comment is the implication that instructions, as presented in a task
involving two dominant strategies, even though superficially incongruent
with passage organization, need nct be irrelevant unless they cannot be,

or are chosen not to be used by the subject when performing the task.
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Apparently, the subject found them useful since the data imply that he
did use them and, in addition, he rated them as helpful. In actuality,
"{ncongruent" instructions in a task involving two strategies are more
informative than congruent ones inasmuch as they exhaust the space that
must be scanned by the learner, thereby facilitating his performance as

it did in the present experiment.
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Summary
Recitation Strategies 1I: The Effects of a Learner-Sustaining

Climate and Encoding on Retention of Facilitators and Debilitators

Charles B. Schultz and Timothy R. Dangel

Technical Problem

Recitation has been found tc be a stressful condition which
improves retention for some learners (facilitators) and depresses
learning for others (debilitators). One reason for the relatively low
performance of debilitators may be that they disrupt short-term storage
with task-irrelevant thoughts associated with anxiety-producing sitmuli.
The debilitative effects of these intrusions may be reduced by minimizing
the threat to the learner's self-esteem which is posed by the recitation
situation and by requiring the learner to encode instructionally
relevant information. It was expected that a learner-sustaining climate
and translation of recitation answers would facilitate retention or

debilitators compared to a directive climate and verbatim response mode.

General Methodology

Groups of six Ss recited answers to 18 recitation questions asked
by E by finding the answers from printed textual material. The §s were
evenly divided between facilitators and debilitators according to the
Achievement Anxiety Test. Climate was manipulated by minimizing the
evaluative aspect of the recitation exercise for half of the Ss

(sustaining) and emphasizing it for the cthers (directive). Finally,

PRECEDING PAGE BLANK
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half the Ss were instructed to translate their answers in the printed
material while the remainder were told to make verbatim responses. A
30-item multiple-choice test was given after the recitation period. This
test included 18 items based on the answers to the recitation questions
(intentional learning) and 12 items based on information included in the
printed material but which Ss were not directed to examine (incidental
learning). The State Anxiety Test was administered immediately after

the recitation perind and again after the multiple-choice test.

Technical Results

The sustaining climate was particularly effective in facilitating
retention of information which was instructionally relevant, but which
Ss were not directed to examine by the recitation questions. The
translation response mode was especially effective in improving
retention of the answers given to the recitation questions during the
experimental "class.'" The retention scores of debilitators in the
sustaining-translation condition were higher than of debilitators in

the directive-verbatim condition.

Educational Implications

The present findings can be applied to instructional settings
quite directly. Clearly, it is important for instructors to provide
opportunities for learners to put the material they study into "their
own words." The findings suggest impromptu responding and oral presenta-
tions from notes rather than the reading of reports prepared by the
student or by others. This is particularly necessary when the learning
occurs in moderately stressful conditions such as in the recitation

exercise. The maintenance of a learner-sustaining climate facilitates

226



— =

incidental learning for all students, but is a condition which improves

both incidental and intentional learning for debilitators.

Implications for Further Research

The present sutdy could be elaborated upon. Advanced organizers,
labels, and other devices to facilitate encoding may also have facilitative
effects on the retention of debilitators. Climate variables could also
be manipulated. These variables include the use of direct and indirect
categories of teacher verbal behavior which are important components of
many instruments used in systematic observation of classroom verbal

behavior.
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Recitation Strategies I1: The Effects of a Learner-Sustaining

Climate and Encoding on Retention of Facilitators and Debilitators1
Charles B. Schultz and Timothy R. Dangel

A relatively large proportion of instruction is given to recitation
exercises (Gall, 1970; Hoetker and Ahlbrand, 1969). At least two
important elements of recitation techniques, questions and speaking
before a gorup, have been found to be stressors which create anxziety
(Kubis, 1948; Zajonc, 1966). However, all learners may not benefit
equally from stress produced by recitation. Persons characterized as
facilitators by the Achievement Anxiety Test (Alpert and Haber, 1960)
retained more from reciting than debilitators, whose retention
decreased as the rate of recitation increased (Schultz, 1970). The
relatively poor performance of debilitators may be due to their tendency
to "overload" short-term storage with intrusions of irrelevant thoughts
associated with anxiety (Sarason, et al., 1960). In the case of
recitation, these intrusions may include thoughts brought on by the
learner's anticipation of being called upon to recite and by his relief
after reciting or not being called upon.

The purpose of the present experiment is to identify instructional
treatments which reduce the debilitating effects of intrusions created

by recitation. One pcssible treatment is to minimize the threat to

: The authors acknowledge the assistance of the students and administration
of the Altoona High School, Altoona, Pennsylvania. In particular, they

are indebted to the gracious cooperation extended by Mrs. Grace Epright,
Head Guidance Counselor.
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self-esteem posed by recitation and thereby make the occurrence of
intrusions less likely. Presumably, the threat to self-esteem is
intensified when the learner feels his actions are being evaluated and
reduced when evaluation is minimal. Accordingly, intrusions may be
directly related to the extent to which the learner is '"put on the spot"
in the recitation situation. For the purposes of the present researcii,
it was assumed that a sustaining instructional climate which was designed
to support the learner is less of a threat to self-esteem than a
directive climate which was designed to emphasize the evaluation of the
learner by peers and an authority.

It also may be possible to override the disruptive effects of
intrusions which do occur by requiring the learner to encode instruc-
tionally relevant information. Encoding, transforming input, or otherwise
relating new responses to existing elements in the learner's cognitive
structure 1s necessary to transfer information from short-term memory
store to long-term storage (Atkinson and Shiffrin, 1968). One way of
requiring encoding is to have the learner put the answer in his own
words. As a consequence of translating, the learner must relate the
new response to existing elements in his cognitive structure. Thus,
the act of translation may require processing information so it is
transferable to and retrievable from long-term storage. On the other
hand, verbatim repetitions emphasize rehearsal rather than encoding and
are, thereby, more subject to decay and the disruptive effects of
intrusions.

Based on this rationale, a major expectation of this study is that
translation in a sustaining climate facilitates retention of debilitators

compared to debilitators in other conditionms.
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Method

Design

Each § in a group c¢f six responded to three recitation questiocns
by finding and reciting answers from printed textual material. Half of
these Ss were selected as facilitators based on their extreme scores on
the Achievement Anxiety Test (Alpert and Haber, 1960) while the
remainder were judged as debilitatore. Climate was varied by emphasizing
or minimizing the evaluation of the Ss responses before the group and by
withholding or offering praise after each response. These manipulations
were designed to produce a directive or a sustaining climate. Half
of the Ss in each climate condition were instructed to make verbatim
responses while the remainder were told to translate the answers into
their own words. These manipulations imply a 2 x 2 x 2 factorial
analysis of variance design with two levels of climate (directive and
sustaining), two levels of response mode (verbatim and translation), and

two personality types (debilitators and facilitators).

Subjects

The Ss were 72 seniors from a local high school who were drawn from
a larger pool of students who took the Anxiety Achievement Test (AAT).
Two groups were defined by their extreme scores on the AAT as follows:
debilitators were high scorers cn the debilitating scale (X = 36.17)
and low scorers on the facilitating scale (X = 19.33) while facilitators
were low scorers on the debilitating scale (X = 20.79) and high scorers
on the facilitating scale (X = 29.42). Three facilitators and

debilitators were randomly assigned to the recitation sessions. When

230



students who were randomly assigned to an experimental session were
unavailable due to absence or scheduling conflicts, other students
were assigned to take their place. The scores of these "fillers" were
not included in the analyses. The missing students were reassigned to

a later session.

Experimental Materials

The experimental materials were identical to those used in an
earlier study (Schultz, 1970). Briefly, they consisted of a set of
36 slides each of which contained a sentence or brief paragraph which
described an experiment on attitude change. Printed versions of the
slides were used by Ss to identify answers to 18 recitation questions
asked by E. These questions were factual in nature and easily answered

from the printed material.

Procedures

The experiment was deccribed to S as a lesson with three parts: a
brief slide presentation, a recitation period in which S would search
for and recite answers to questions asked by E, and a test on the
information presented during the experimental lesson. During the first
stage, 36 slides were projected at eight second intervals providing only
enough time for rapid scanning of their contents. The slides contained
a modified description of the Festinger and Carlsmith (1959) study of
the cognitive effects of forced compliance. The original version was
modified to make it more understandable to high school students.
Printed versions of the slides were then distributed for use during the
recitation period. Before the recitation period, Ss received instructions

designed to induce the experimental conditions.
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Treatments. The purpose of the directive climate was to emphasize
the evaluation of the learner during recitation. These Ss were
instructed as follows:

It is important that you understand why you are reciting
in this lesson. The reason we are asking you to recite
is to find out whether you know or at least can find the
right answer. You'll help us by making sure your answer
is correct.

The sustaining treatment was designed to minimize the evaluation of
the learner during recitation. These Ss were instructed as follows:

It is important that you understand why you are reciting
in this lesson. The reason we are asking you to recite
is not to find out whether you know or can find the
answer, out just to share your answer with the others

and to make sure every one gets the same answers. You'll
help us by sharing your three answers with the rest of
the group.

Each correct answer given by S:i in the sustaining condition was
verbally reinforced by E who responded with, "Good," "Right," "That's
it," etc. When a correct answer was given by Ss in the directive
condition, E merely went on to the next recitation question. In both
conditions, when S made an error, he was asked to reexamine the printed
material.

The climate conditions were orthogonally crossed with the two
modes of response treatments. Half of the Ss in each climate condition
were given verbatim instructions. They were told to repeat the answers
in the same words as the printed material without making any changes.
The rest were given translation instructions to the effect that they

must rephrase the answers in their own words rather than to repeat them

as they were in the printed material.
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Measures. After the recitation period, the first ten items of the

State Anxiety Test (Spielberger, Gorsuch, & Lushene, 1968) were

administered. The test was represented as a "Self-Evaluation Questionnaire"

in which Ss were tc describe how they felt during the recitation period.
Retention was measured with a 30 item multiple-choice test which
provided indicies of intentional learning (information included in
answers to recitation questions), incidental learning (information not
recited but included on the slides and printed material), and recitation
learning (answers to the questions S recited). Befcre giving the test,
E attempted to reduce anxiety posed by the test so that any differences
which were obtained could be attributed to the recitation pericd. They
were given the following instructions:

This is more a test of different teaching techniques

than it is of you. Unlike the recitation period where

everyone could see how well you did, your individual

test score will not be known to others and is of nc

interest to us. Your score will be only one of many

that are averaged together and lost among other scores.

Arter the test, Ss completed items 11 through 20 of the State

Anxiety Test, this time using the completion of the multiple-choice

test as a reference point.
Results

The first ten items in the State Anxiety Test were used to
determine whether the climate conditions were induced. The analysis of
variance of sccres derived from these items yielded F (1,64) = 1.25,

P > .05 for the effect due to climate. Although this difference was
not significant, the mean score of the sustaining condition (X = 18.75)

was lower than that ot the directive condition (X = 20.03). Thus, the

233



direction of the means was suggestive of induction. A similar analysis
of State Anxiety yielded F < 1.0 for the effect due to response mode.
The verbatim response mode (X = 19.36) differed little from the transla-
tion condition (X = 19.41). While deficiencies in response mode were
not reflected in differences in anxiety, personality differences were.
An analysis of variance yielded F (1,64) = 14.36, p < .001 in which
facilitators (X = 17.31) reported less anxiety than did debilitators

(X = 21.47).

The last ten items of the State Anxiety Test were administered
immediately after the multiple-choice test. The purpose of this
administration was to determine whether any differences in retention
which were obtained between the experimental conditions were due to the
effects of stress produced by recitation or to stress produced by the
test /.tself. No differences were obtained between the sustaining
(X = 19.25) and directive climate (X = 19.64) or between the verbatim
(X = 19.75) and translation (X = 19.14) response modes. An analysis of
variance of scores from these items yielded F < 1.0 for the effect due
to both climate and response mode treatments. An analysis of the effect
due to personality ylelded F (1,64) = 24.34, p < .001, in which
facilitators (X = 16.80) once again reported less tension than
debilitators (X = 22.09). These findings suggest that differences in
retention due to climate may be the result of stress from the
recitation period, but do not appear to be due to the stress associated
with test-taking. On the other hand, it is not clear whether any main
effects in retention obtained between facilitators and debilitators

would be due to stress from recitation of from the test situation.
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In addition to the overall retention score, three sub-scores of
that measure were also analyzed. Thes~ included intentional learning,
incidental learning, and the learning of answers to items S personally
recited. An analysis of variance of overall retention score yielded
F (1,64) = 2,92, p < .09 for the effect due to climate, F (1,64) =
2,30, p < .13 for the effect due to response mode, and F (1,64) = 2.50,
P < .12 for the effect due to personality. For each analysis, the
effects were above traditionally accepted levels of significance
(p = .05) but in each case, the means were in the expected direction.
The sustaining scores (X = 14.63) were higher than the directive sc~—=s
(X = 13.17), translation (X = 14.56) higher than verbatim (X = 13.25),
and facilitation (X = 14.58) higher than debilitators (X = 13.22).

Scores on items which tested intentional learning were analyzed
for the effect of climate, response mode, and personality. The effects
of both climate and personality were not significant (F [1,64] = 1.89,
P > .10 for the effect due to personality and F < 1.0 for the effect

due to climate). A similar analysis yielded F (1,64) = 3.88, p < .05

for the effect due to response mode. Retention scores of the translation

group (X = 8.94) were higher than those of the verbatim group (X = 7.67).
The multiple-choice test included 12 items which tapped incidental
learning, i.e., they required information included on the printed
material, but which Ss were not directed to examine by the recitation
questions. An analysis of variance of incidental learning yielded

F (1,64) = 5.18, p < .03 for the effect due to climate. Retention for
the sustaining group (X = 6.09) was higher than for the directive
group (X = 5.11). Neither the response mode nor personality effects

were significant (F < 1.0).
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A further analysis was made to determine how well S retained
answers to questions they personally recited in the experimental '"class."
It will be recalled that each S responded to only ¢ ree questions and
that a different random assignment of questions was made for each
experimental session. This analysis yielded F (1,64) = 4.88, p < .03
for the effect due to response mode, in which retention by the
translation group (X = 2.03) was greater than by those who made verbatim
repetitions (X = 1,56). A similar analysis yielded F (1,64) = 2.85,

P < .10 for the effect due to personality. Facilitators (X = 1.97)
retained more than debilitators (X = 1.61). The effect due to climate
yielded F < 1.0.

An earlier study (Schultz, 1970) found that facilitators scored
higher than debilitators on measures of intentional and incidental
learning. The differences in overall retention in the present study
were consistent in their direction, but marginal in magnitude. Since
the directive-verbatim (DV) condition was closest to that of the
earlier experiment, a pairwise comparison of overall learning was made
between facilitators and debilitators in that group. This analysis
yielded t (64) = 1.16, p > .10 for the effect due to personality
(X = 13.56 for facilitators and X = 11.56 for debilitators). An
analysis of incidental learning yielded t (64) = 1.97, p < .05 for the
effect of personality in which facilitators (X = 5.44) scored higher
than debilitators (X = 4.67).

The primary concern of the present experiment was with the retention
of debilitators. It was hypothesized that both a sustaining climate and
translation would improve their retention. In order to test this

hypothesis, a separate analysis was made of the retention scores of
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debilitators in a 2 x 2 factorial analysis of variance design with two
levels of climate and two levels of response mode. The results can be
summarized as follows: (1) The analysis of overall learning scores
yielded F (1,32) = 2.10, p < .16 for the effect due to climate and
F (1,32) = 2.38, p < .13 for the effect due to response mode; (2) the
analysis of intentional learning yielded F < 1.0 for the effect of
climate and F (1,32) = 3.27, p < .08 for the effect due to response mode;
and (3) the analysis of incidental learning yielded F (1,32) = 5.19,
P < .03 for the effect due to climate and F < 1.0 for the effect due
to response mode. The means used in this analysis are summarized in
Figure 1 where it may be seen that both a sustaining climate and
translation facilitate retention for debilitators. However, the
beneficial effects of a sustaining climate on the retention of debilita-
tors is felt primarily on incidental learning while the effect of response
mode is primarily on intentional learning.

One implication of the present hypothesi. is that the greatest
differences in retention among debilitators would occur between the
ST condition where both remedial treatments were experienced and the DV
condition where necither treatment was experienced. The direction of
the means, summarized in Figure 1, is consistent in this regard. Of
the four cells containing debilitators, scores of the ST group are
highest and those of the DV group the lowest on each measure. A
pariwise comparison of the ST and DV debi litators yielded t (32) =
2.12, p < .05 for overall learning. As represented in Figure la,
retention of debilitators in the ST condition is not only superior

to that of other debilitators, particularly those in the DV condition,
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it approximates the retention of facilitators. The same trend was
obtained in pairwise comparisons of retention sub-scores. These
analyses yielded t (32) = 1.68, p < .05 (one-tailed) for intentional

learning and t (32) = 1.97, p < .05 (one-tailed) for incidental learning.
Discussion

Both climate and response mode are variables which clearly have
important effects on retention in recitation settings, particularly for
persons classified as debilitators. Although the sustaining climate
resulted in moderately higher overall retention scores than the
directive climate, its most pronounced effect was to facilitate
incidental learning. This finding is important for instructional
purposes because teachers typically require or encourage learning
beyond the target information to which they explicitly direct their
learners.

The superior incidental learning of the sustaining group may have
been due, in part, to the reduced ego threat they experienced. As a
result they were less concerned with committing errors and, tharefore,
free to "stray" from the instructor's definition of the content. On
the other hand, Ss in the directive condition may have felt compelled to
restrict their learning to the recitation questions. In some regards,
questions inserted before relevant textual material function as the
vritten counterparts of recitation questions. Frase's (1970) review
of the effects of pre-questions in textual materfial suggests that,
in general, they depress incidental learning. However, the tendency of
pre=questions to produce greater selectivity in learning was overcome

under conditions of high motivation (financial payment was used as an
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incentive). Thus, another factor which may contribute to the higher
incidental learning by the sustaining group in the present experiment
{s the motivational effect of E's verbel reinforcement which may have
been comparable to the incentive of roisst financial payment used in
the studies Frase reviewved.

As might be expected, translation had little effect on incidental
learning. However, translation appeare to be an important variadle
influencing how much is retained of the information $ personally recites
(recitetion lsarning) es well as influencing hov much information
recited in "class" by others (intentional learning) is retained. To
naximize trensfer from short-term to long-term storage, it appears to
be importamt to go beyond rehearsal (verbatim responses) and to require
the leerner to relate nev information to previously acquired iaformatiom.
Presumably, translation is one way of ensuring encoding and tharedy,
the transfer of information to long-term storage where it ia maiatained
end retrievadble.

The performance of debilitators in the ST condition was of
particular interest. The findings support the hypothesis that traasle-
tion in & sustaining climate improves reteation of dedilitators compared
to other debilitatnrs vho received no remedial treatmeat. The direction
of the means of debilitators in the four treatmeat conditions was
consistent across all measures of retention. Those of the ST treataeat
vere invariably the highest wvhile those of the DV group, vhich received
no remedial treoatments, vere the lovest. Although these fiadings do not
explain the hypothesis that short-temm storage is vulnersble to
4isruption from irrelevant thoughts, they are consisteat with f{t.

Presumably, 8 sustaining climate reduces the number of intrusions end
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encoding mitigates the effects of those intrusions which do occur. 1In
this regard, encoding functions in the recitation setting as Sieber,
Kameya, and Paulson (1970) found memory supports to function with a
problem-solving task. In both cases, the disruption of short-term
memory which debilitators appear to be particularly susceptible to is
overcome.

The main effect of personality type (facilitators or debilitators)
is less clear than the effect of either climate or response mode. The
differences in retention of very moderate magnitude which were obtained
may have be:n due to the debilitative effects of stress induced by
test-taking as well as by reciting. The contribution of each to the
differences in retention which vvere obtained is not clear from the
present analyses. Moreover, the relatively large differences in retention
between facilitators and debilitators obtained in an earlier study
(Schultz, 1970) were not found in the present research. The failure
to replicate earlier findings may be accounted tor in part by the
facilitative effect of translation and a sustaining climate on the
retention of debilitators.

The findings of the present experiment, together with those of an
earlier study (Schultz, 1970), permit the following conclusions
regarding recitation strategies: (1) More of the inetructional topic
is retained vhen learners do not know vhen they will be called upon to
recite than vhen their turn is known, (2) Moderate rates of reciting
result in greater retention than frequent reciting, (3) Facilitators
learn sore from reciting than debilitators, (4) A sustaining climate
facilitates retention, particular of incidental learning compared to «

directive climate, (5) Translation facilitates retention, particular of
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intentional learning compared to verbatim responding, and (6) Translation
in a sustaining climate improves intentional and incidental retention

of debilitators compared to those who experience a directive climate and

a verbatim response mode.
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The Effects of Subjective Organization Instructions and Verbal Creativity

On the Recall of Random and Organized Lists
Paul Weener and Ovid Tzeng

When faced with the task of remembering many separate bits of
verbal information, prople tend to group or cluster the bits into
subjective units or clusters. The semantic, syntactic, and phonemic
features which define words are of such a number that almost any set
of "unrelated" words or grapheme units can be partitioned into subsets
within which items share a number of features (Bower, 1970). Verbal
learning studies have shown that the dominant strategy of subjects in
free recall tasks is to create word clusters and to use these clusters
as recall units (Bousfield, Puff, & Cowan, 1964; Tulving, 1962).

In instructional settings, students impose organization on verbally
presented material regardless of whether or not that material has been
preorganized by the instructor or a textbook. The student makes use of
the organizational features of the material which have been taught to
him and are shared in common by his cultural or scientific community.

In addition, the student adds unique organizational featur:s as well.

In this sense, subjective organization can be thought of as consisting
of two components, (a) the normative, or common component which is
imposed by the textbook or instructor and (b) an idiosyncratic component
which is based on a given individual's unique structuring response to

the material. The '"meaning,' or structural relations, among the
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elements of information has a component which is common to all the
people in a given social community because of the common experiences

and uses which members of the same culture have with these elements.

In addition to this common component 1s an idiosyncratic component which
reflects the unique idiosyncratic experiences, contexts, and uses with
which the elements to be learned have been assoclated.

It can be argued that students will learn best when they are free
to impose their own organizational schemes on material to be learned.
Mandler & Pearlstone (1966) found that subjects in a free organization
group took half as many trials to obtain stable groupings of 52
"unrelated" words when compared to a constrained group which was
required to use the groupings provided by subjects in the free
organization grocup. Deagman (1969) showed a similar effect in a free
recall task using three different kinds of word lists. Subjects who
were free to group the words freely on a sorting board later recalled
more words than those subjects who were constraiﬁed to use the categories
which were used by the subjects in the free organization group. This
was true for word lists which had high and moderately salient conceptual
categories built into the lists and for a list of randomly selected
words.

Subjective organization can be viewed as a mathemagenic behavior,
involving all three aspects of mathemagenic behavior as described by
Rothkopf -- translation, segmentation, and processing. Rothkopf's
disillusionment with the "calculus of practice" approach to the study of
instruction resulted in his statement of a "practice indeterminacy

principle": "A particular, objectively described practice event can
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result in several different psychological states' (1968, p. 112). The
research in subjective organization emphasizes these differences in
psychological states and attempts to describe their effects.

The purpose of the present study is to investigate the effects on
learning of imposing constraints on a subject's freedom to categorize
words. It is hypothesized that the facilitative effects of free
organization activities will be greater for unstructured word lists than
for word lists which have "built-in" normative categoreis. The rationale
for this hypothesis is that unstructured word lists provide greater
opportunity for a person to employ subjective organizational strategies.
Word lists which consist « © highly common sub-categories of words should
be organized similarly for most subjects, and the negative effects
of being forced to use another person's categorization scheme should
be less in such instances than in situations which produce highly
idiosyncratic word groupings. The study was also designed to investigate
the relationship between a measure of verbal creativity and recall

under the different experimental conditions.

Method

Design

The study was carried out as 3 x 2 factorial design with
organizational mode and the category saliency of the stimulus word
lists defining the two factors. The three organizational modes were
(a) free, (b) constrained, and (c) constrained random, and the word

lists were classified as high and low saliency.
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Subjects

Sixty-six subjects from the introductory educational psychology
course participated in the experiment. They were awarded points toward

their final course grade for participation in the experiment.

Materials

Two sets of 40 stimulus words were constructed. The list of
high category saliency words were selected from the norms provided by
Battig & Montague (1969). These norms were constructed by asking 442
subjects to give as many specific responses to a generic category label
as they could in a 30-sec. period. Eight woras were selected from each
of five categories from responses which were given by at least 10
subjects. The five categories used were (a) a type of footgear, (b) a
weapon, (c) a carpenter's tool, (d) a natural earth formation, and (e) a
part of a building. The low category saliency list of 40 words was then
constructed by selecting paired words from the Thorndike and Lorge (1959)
general word count which matched the words in the high saliency list
for frequency, number of syllables, and first letter. All words in both
lists were nouns.

The Remote Associates Test (RAT) was developed to messure "the
ability to think creatively" (Mednick & Mednick, 1967). The theory on
which the test is based describes the creative thinking process "ss one
of seeing relationships among seemingly 'mutually remote' idess snd
forming them into new associative combination" (p. 1). A subject is
required to supply a response word which has some sssocistion with esch
of three stimulus words, e.g., "scotch” is the correct response to the

three stimulus vords, "soda,” "kilt,"” and "butter.” Alternste form
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reliability reported by Mednick & Mednick (p. 13) was .81 based on a

sample of 71.

Procedure

Subjects were randomly assigned to one of the six experimental
conditions and participated individually in the experiment. After
being seated at a table, they were instructed to put on a set of
headphones and that all instiuctions were taped and would be presented
through the headphones. In front o! the subject on the table vas a
36" x 27" pilece of cardboard ruled into nine equal rectangles. A pack
of 40 plain 3" x 5" cards vith one word per card vere placed face down
on the cardboard. The high and low category saliency groups differed
only in the words which vere printed on the cards.

The taped instructions for the tree organization group vere as
foilows:

The experiment you ate aboul to participate in investigates
how people organize and recall verdbal materials. Forty 3 x $
cards are face down on the table in front of you. On each
card is written one wotd. Your job will be to tuetn the cards
over one at a time, proncunce the vord out loud, and place
the card in one o! the spaces or the sorting board. Place
the words vhich seen to go together in the same space on the
sorting board. You can use as many of the spaces as you
vish. You can usc any grouping of the words vhich will help
you remember the vords, except - do not group the vords
alphabetically, but rather group the vords based on the
meaning of the vords.

You wil] turn the cards over one at a time and have 3-secs.
to place the word on the sorting board. After you start a bell
vill ring every 5-secs. to pacte your vark. Lvery time the bell
rings you must place a card on the sortina board and pick wp a
nev card. After all the cacds have been placed, you vill be
given another set of catds vhich ceatain the same &) weeds in
a different order. You wil]l socrt them ence again folloving the
same procedure. After the second sorting, you will be asked to
veite dovn as many of the vords as you can. Kenenber, sort
the words into meaningtul categories vhich will help you to
remenber the vords.
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The constralned and constralned tandon group folloved a siatlar
procedure but in both of these conditicas a nusber from | to 9 vas
vreitten In the upper tight hand corner of the card corresponding to
nurbers vritten In the 9 spaces on the sorting board. Fach subject
in the constralned group vas yoked to a subject Ln the free organization
group. The nusber on the card cotcesponded to the space in vhich that
vord had been sorted on the secend trial by the yoked subject in the
free organization group. In the constrained random group, the number
of categories and the nunber of wreds per category were the same as
the yoked subject but the words wore assigned at randon vithin each
category. The Instructivns to these tvo groups were the same and the
precedure was similar to the gree organization group. The significant
part of the instructions vhich distinguished the tvo constrainad groups
from the free group vas as follovs:

Your job will be to turn the carde over one at a time

and pronounce thwe wvord out lowd. Then look at the number

virtten on each card and place the card on the sorting board

in the category vith the sane number. Ty to make some sense

out of the groupinge of words so that you can remember the

votds better.

After a subject had sorted the deck for the second tine, he vas
ashed to vrite down as many vords as he could on a recall sheet. The
8 172" % 11" recall sheet vas marked off into nine rectangles like the
sorting board. All subjects were instructed: "fry to vrite the vords
into the sane groupings that you used vhen you sorted thea.” They
vere given five ninutes for recall. Folloving recall, the Remote

Associates Test was adninistered folloving standard procedures vith a

¥ minute time Llimit.,
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Results

A ) x 2 analysis of variance was cartied out to determine the
effects of organizational mode and type of word list. The means and
standard deviations for nunbet of words rccalied in each of the six
conditions 1s presented in Table 1.

The main effect due to organizational mode vas significant,

F (2,60) = 31.9, p « .00l. The main effect duc to wvord lists was not
significant, F (1,60) = 3.45, p > .05, and the interaction between
organizational mode and type of word List was not significant, F (2,60) =
1.28, p > .05. A Scheffe's test on the three means for the different
organizational modes indicated that all three meanswere significantly
differeat from each other (p ¢ .03).

An aptitude=treatment intetaction was hypothesized between verbal
creativity and the organlaational mode. In order [or this hypothesis
to be supported, the correlations betveen verbal creativity and number
of words recalled wouid be difterent for the treatment conditions. The
results of the correlation and regression analysis are presented in
Table 2.

A test of the aptitude-treatment interaction hypothesis vas
carried out by testing the null hypothesis that the three regression
slopes vere equal (Cronbach & Saow, 1969). The null hypothesis wvas not
rejected, f (2,60) ¢ 1.74, p » .05. Although the differences in the
regression slopes vere not significant, the correlation between RAT
performance and recall vas significantly ditferent than zero in the
coistrained-randon group. The cortrelation betveen nunber of vords

recalled and RAT scote vas =.04 for the combined free organization and
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Table 1

Means and Standard Deviations for Number of Words Recalled

Organizational Mode

Constrained
Word List Free Constrained Random
High X 27.00 23.82 16.45
Saliency SD 3.10 4,91 3.14
Random I 24,09 21.18 16.82
Saliency SDh 2.88 4,53 3.52
Table 2

Means and Standard Deviations of RAT Scores and Correlation and

| Regression Coefficients of RAT Scores with Number of Words Recalled

Organizational Mode

Constrained
Free Constrained Random
Remote
Associates
Test
X 14,32 13.46 14,18
SD 4.97 4.48 4,71
r -.05 -.1 +.48)
b -.03 -.11 +.33
: |
p < .05
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i constrained group. These are the two groups which sorted the words
into meaningful categories. When the correlation between RAT scores

[ and recall performance for this combined group is compared to the same

1 correlation for the random constrained group, a significant difference

results, z = 2.00, p < .05.
Discussion

The results indicated that subjective organization of independent
bits of information facilitated recall of that information. The
1 facilictative effects were similar when the stimulus words contained
salient categories and when they were randomly selected. It had been

hypothesized that the effects of the different organizational modes

T would be greater for the randomly selected word lists than for the lists

in which the categories were salient. This was basad on the expectation

a

that subjects in the high saliency condition would utilize the provided
category groupings with a resulting small idiosyncratic component in A
the resulting word groupings, and that subjects in the random word

¥ list condition would have a large idiosy ncratic component in their

all,

word groupings. The larger the idiosyncratic component in the word l
groupings formed by subjects in the free organization condition, the
less "helpful" the imposed word groupings would be for the yoked

subjects in the constrained condition. What seemed to happen, however, :

is that the categories which were created by the free organization

subjects from the random word list condition were as "helpful" to

E

the yoked subjects as the categories created in the high saliency word

list. The helpfulness of the imposed organization can be attested to by i

comparing the constrained to the constrained random group. Using someone
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else's grouping of the words resulted in considerably greater (32%

more) recall than using the random groupings provided. The constrained
and constrained random group followed identical experimental procedures
so that the difference in recall can be attributed to the characteristics
of the word groupings that they were constrained to work with in the
sorting task.

The lack of a significant effect due to category saliency in the
word lists was somewhat surprising. The variance accounted for by
organizational mode was much greater than the variance accounted for
by the categories which were or were not available in the word lists.
Even though the words were selected randomly for the random word lists,
subjects found meaningful categories of words imbedded in the 1list.
These categories which subjects imposed on the random lists had
sufficient inter-subject meaning to produce the large observed effect
between the constrained and the constrained random group.

The differences among the three groups in the correlation between
RAT score and number of words recalled seems to indicate a differential
treatment effect. The RAT is designed to measure the ability to see
"relationships among seemingly 'mutually remote' ideas and forming them
into new associative combinations" (Mednick & Mednick, 1967, p. 1). The
task for the constrained random group requires just such an ability. A
person who scores high on tlie RAT shoulc be able to perform better on a
task in which word groupings are random, because such a person can form
"new associative combinations' which will facilitate recall. In both the
free organization and constrained organization group, the subject
sorted the words into meaningful categories and thus the opportunity to

utilize the abilities measured by the RAT are less available.
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One possible implication of this finding is that some students
require more pre=-structuring of instructional materials than other
students require. The RAT may be an appropriate measure of the relevant
individual difference when the instructional materials are verbal.

The findings however do not support a differential treatment
procedure. The regression lines relating RAT scores and recall do not
cross; the free organization treatment is better than the constrained
treatment which is better than the constrained random treatment in a
free recall task for all levels of RAT. The differences in correlations
implies that in an unstructured random verbal task, verbal creativity is
correlated with recall performance whereas in a situation where the
verbal materials are more organized, verbal creativity is not correlated
with recall performance. Unstructured tasks, such as that presented to
the random-constrained gorup, tended to '"penalize" subjects with low

RAT scores more than it '"penalized' subjects with high RAT scores.
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Section III

Goal Expectancy as a Variable

in Teaching-Learning Situations
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Summary

Type-of-Test Expectancy Effects on Learning of

Word Lists and Prose Passages

Nicholas M. Sanders and Ovid Tzeng

Technical Problem

Students say they prepare for an essay type of test by studying
interrelationships, while they prepare for objective tests by studying
for specifics without regard to interrelationships. Empirical research
has not convincingly demonstrated differences between the essay and/or
objective test scores of learners preparing for essay tests and
learners preparing for objective tests. The two studies reported here
provided for more rigorous investigation of the effects of type-of-test

expectancy with word lists and logically structured prose paragraphs.

General Methodology

In both investigations subjects studied and then were tested on
three sets of materials. The materials in the first study were three
40-word lists, and in the second study the materials were three,
seven-sentence paragraphs. Subjects were led to expect a test on
either specific words (or sentences) or interrelationships among the
specifics - serial order of words in first study and logical implications
of sentences in the secund study - by being appropriately instructed

before studying each set of materials and by taking the respective type

PRECECNE PAGE BLANK
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of test on the first two sets of materials. The major criteria were
performances on tests for both types of learning (specifics and

interrelationships) after studying the third set of materials.

Technical Results

There were strong type-of-test expectancy effects in the first
study, with those persons expecting to recall words in any sequence
actually recalling more words, but fewer words in the presented sequence,
than those who expected to be required to recall words in serial order.
In the second study there were no overall type-of-test expectancy
effects. 1Instead, each of the three prose passages used resulted in a
different relationship between performances on the two types of tests

as a function of which type of test was expected.

Implications for Education and for Further Research

The difference in findings in the two studies may have been due
to the extent to which appropriate preparation for the two types of
tests conflicted with one another. 1If this explanation is appropriate,
then these studies would imply that for most educational objectives one
would anticipate no type-cf-test expectancy effects.

However, another interpretation of the different findings in the
two studies is that type-of-test expectancy effects are manifest with
recall measures (as in the first study) but not with recognition
measures (as in the second study). If this second interpretation were
correct, there would be educational implications for recall measures,

though not for recognition measures.
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Thus, further research should be carried out to resolve the 1issue,
most likely by using recall measures (as in the first study) with

prose passages (as in the second study).

e
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Type-of-Test Expectancy Effects on Learning of

Word Lists and Prose Passages
Nicholas M. Sanders and Ovid Tzeng

Students have reported that they study differently for different
types of examinations (Douglass & Talmadge, 1934; Meyer, 1935; Silvey,

1951; and Terry, 1933). In general, they say they attempt to master

specific details for objective tests and more comprehensive interrelation-
ships for essay tests. However, studies in which the type of test
anticipated has been experimentally manipulated have often not revealed
any differences in learning outcomes (Hakstlan, 1971; Vallance, 1947; and
Weener, 1971). While Meyer (1934, 1936) was able to demonstrate learning
outcome differences, the subjects in his studies were informed that they
should ¢tudy for a particular type of test and should not study for other
types. Thus, a strong explicit demand for differences was possibly 1
instituted in his studies. One other study (Sax & Collet, 1968) revealed
that subjects expecting a '"recall" test on applications did more poorly
on a multiple-choice test of applications than did those expecting a
multiple-choice applications test. Hewever, Sax and Cellet's '"recall"
condition subjects were older than their multiple-choice subjects, and
age may be an index of several variables of importance in test taking
behavior (Hakstian, 1971).
Though the conclusion that would seem to be implied from the ]

available research 1s that there are no type-of-test expectancy effects
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on learning outcomes, the criteria used in the studies have never allowed
for a comparison of outcomes in accordance with the student's claims
concerning their study behavior. That is, the criterion tests have not
been designed to compare knowledge of specifics and knowledge of inter-
relationships. If essay test scores are partially determined by the
presence of specific points (as is often doen to increase the inter-rater
reliability) or if some of the objective test items measure inter-~
relationships among specifics by including distractors pertaining to
other specifics in the material covered, the comparison of the scores on
the tests of different format may reveal no differences. The purpose
of the present studies is to determine whether expectation ot a test on
specifics will produce different learning outcomes from an expectancy
of a test on interrelationships without regard to the usual distinctions
of test format.

The first study represents a well-defined and controlled attempt
to demonstrate type-of-test expectancy eftfects. Students studied word
lists and were led to expect either a test on knowledge of specific
words or a test on knowledge ¢f interrelationships among the words.
The conceptual basis for predicting test expectancy effects stem from
some research in human memcry. Tulving (e.g., 1964) and others have
demonstrated that subjects asked to recall as many words as possible from
a list of words engage in a process of regrouping the words. This
process is called subjective organization, to indicate that the learner
groups the words in a way most meaningful to himself. If memory for
as many details as possible were the desired outcome of studying,
subjectiﬁe organization would be appropriate. However, if the desired

outcome were memory of the words in the organization as presented,
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subjective organization might be antithetical to that goal. Type-of-test
expectancy effects should therfore be manifest with these contrasting
relevant study procedures, if the learner is capable of modifying his or
her study procedures on the basis of the knowledge of which type of

outcome is desired.
Experiment I

Method

Subjects. Thirty students enrolled in an introductory educational
psychology course volunteered to serve as subjects and received extra
grade credits in the course for their participation in the experiment.
The subjects were administered the experiment in individual sessions,
and were assigned to treatment conditions in an alternating fashion
in the order in which they appeared for the session.

Materials. Three non-overlapping word lists were used in the
study. Each list contained 40 words that were selected from eight
categories, randomly chosen from the norms of Battig & Montagne (1969).
Five words were chosen from the sixth to the eleventh response frequency
ranks of each category. The words in each list were presented typed in
a single vertical order down the center of a page of white typing paper,
and were sequenced in a random order, with the restriction that no word
followed another word from the same category.

A crossword puzzle, which was used as an interference task, involved
24 target words, each of which was drawn frem the twelfth through
twentieth response frequency ranking of each of the 24 categories used

in the word lists. The cue phrase for target word was the corresponding
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category name. The puzzle was presented on a sheet of typing paper, with
the cue phrases on the lower half of the page.

Procedure. All subjects were given four minutes to study each of
the three word lists and were tested for recall immediately after the
study of each list The order of presentation of lists was counter-
balanced so that one-sixth of the subjects had each one of the possible
six sequences of the three lists.

Approximately one-half of the subjects in each list order condition

were assigned to a free recall expectancy (FRE) treatment. Thece

subjects were instructed prior to the study of first and second word
lists that théy were to remember as many words as possible. The
instructions for the tirst two recall lists indicated that recall could
be in any order in which they recailed the words, and the response sheet
provided for the test was divided into a six by eight set of rectangles,
which was designed to indicate tc the subject that order of recall was
unimportant. The subjects were allowed five minutes fcr the recall test.

The other subjects were assigned to a serial recall expectancy

(SRE) treatment. These subjects were iniormed that they were to recall
as many words as possible in the order in which they appeared on the
stimulus list. The tests for their tirst two lists were preceded by
instructions to recall the words in the presented order, and the response
sheets for this group had two vertical cclumns of lined blanks with

clear indications of which blank was to be used for recording the first
word and how to continue recording words 1in the order the subjects
recalled the words as having been presented. These subjects were also

‘1lowed five minutes for the recall test.
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The instructions for study of the subject's third list were the
same as they had been for the previous two lists, but upon completion
of the study period all subjects were given both types of recall sheets
and were instructed to recall both as many words in any order and as
many words in serial order as they could. Recall time allowed for the
third 1list was six minutes.

All subjects were then given ten minutes to work on the crossword
puzzle described above in the materials paragraph. This task was
designed to interfere selectively with the retention of subjects who had
utilized category organization of the words to facilitate memory. To
determine whether the anticipated interference occurred, subjects were
retested for both free recall and serial recall of their third word
list. Six minutes were again allowed for recall.

Each free recall response sheet was scored for the total number
of words recalled. The serial recall sheets were scored by allowing.
one point for each word correctly following a preceding word; also, one
point was allowed if a subject recorded the first word in the 1list on

the designated line of the response sheet.

Results

Practice effects. To determine whether subjects recalled more on

later lists than on earlier ones, a single-factor, repeated measures
analysis of varlance design was used. An F (2,28) = 6.82, p < .01 was
computed for the practice effect on free recall (with FRE subjects only),
while F (2,28) = 4.90, p < .05 was found for the analysis of serial
recall data with SRE subjects only. The corresponding means and

standard deviations are presented in Table 1, in which the constant
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Table 1

Means and Standard Deviations of Two Types of Recall Scores

On First, Second and Third Word Lists®

Word Lists
Recall Type First Second Third
Free Recall 26.7 28.5 31.0
(5.82) (5.43) (4.13)
Serial Recall 11.7 14.6 16.5
(6.06) (5.21) (6.85)

8 Standard deviations are in parentheses.
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improvement of recall from first list to last list is demonstrated for
both free recall and serial recall. These effects may be due to
warm-up and/or to the development of an expectation of, and consequent
preparation for the particular type of recall test.

Treatment effects. Table 2 presents the means and standard

deviations of free recall performances as a function of type of test
expected and the within subjects variable, time of testing. The same
statistics are given in Table 3 for the serial recall criterion. In k
addition to the two levels of test expectancy and the two testing
times, the three word lists were included in a 2 x 3 x 2 mixed analysis
of varlance. Two such analyses were made, one for the free recall data
and one for the serial recall data. -

In both analyses type-of-test expectancy was a significant factor
with F (1,24) = 59.12, p < .00l for the free recall measure, and
F (1,24) = 92.98, p < .001 for the serial recall measure. Both
differences were in the expected direction, with FRE producing superior
free recall performances are SRE resulting in superior serial recall
3cores.

The time of testing, a repeated measurement, resulted in an
F (1,24) = 6.90, p < .05, for free recall, and an F (1,24) = 4,12,
p < .10, for serial recall. However, the interaction between type-of-test
expected and time of testing was significant using free recall scores 5
(F [1,24] = 8.12, p < .01), but not significant with the serial recall .
data (F [1,24] < 1.00). The nature of the interaction with the free
recall measure was as expected: a greater loss in memory occurred in
FRE than in SRE. The nature of the interaction using free recall scores

and the lack of an interaction using serial recall scores indicates that
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Table 2
Free Recall Means and Standard Deviations

As a Function of Type of Test Expecteda

Type of Test Time of Testing on Third List

Expected Immediate After Ten Minutes Work on
the Crossword Puzzle

Free Recall 30.6 28.6
(4.33) (4.96)
Serial Recall 21.6 21.6
(5.86) (5.82)

8 Standard deviations are in parentheses.

Table 3
Serial Recall Means and Standard Deviations

As a Function of Type of Test Expecteda

Type of Test Time of Testing on Third List

Expected Immediate After Ten Minutes Work on
the Crossword Puzzle

Free Recall 2.9 2.3
(1.94) (1.91)
Serial Recall 17.5 16.2
(6.98) (6.64)

2 Standard deviations are in parentheses.
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the particular crossword puzzle task used interfered with subjective
organization but nct serial organization, and thereby demonstrates a
source of interference when details are subjectively organized in
memory.

Word lists were studied to determine the generalizability of
findings across different materials. For the free recall data, the list 1
main effect (F [2,24] = 2.19), the list X test expectancy interaction
(F [2,24] = 2.00), and the list interactions involving time of testing
(both F's [2,24] < 1.00) were not significant. List effects were
revealed with the serial recall measure (F (2,24] = 3.72, p < .05), and
the interaction between lists and type-of-test expectancy was significant
(F (2,24] = 6.66, p < .01). However, the nature of these effects on
the serial recall measures were not such as to qualify the type-of-test
expectancy findings; the serial recall means for the three lists in the
FRE being 1.8, 2.1, and 4.1, while the respective means in the SRE were
14.3, 21.6, and 11.4. There were no list interactions involving time of
testing with the serial recall data; both relevant F's were less than

1.00.
Experiment II i

Experiment I demonstrated that expectation of, and consequent
preparation for, a particular type of test 18 a potent variable. In -
contrast to many of the previous research studies, analysis of the two L
types of tests involved allowed for a definitive conceptualizaticn of the
conflicting requirements of the two types of tests; one type allowed for

reordering of words in recall (subjective organization), whereas the

\
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other type (serial recall) actually prevented any reordering. The
subjects initiélly seemed to understand this, and with practice became
more proticient at producing the outcome appropriate to each type of
test. |

The second experiment was an attempt to extend the findings of the
previous experiment to materials more similar to school materials; instead
of word lists, prose paragraphs were used. In this second experiment,
the specifics that subjects were led to expect on the test were
particular assertions made explicitly in sentences in the paragraphs.
The interrelationship type of test was constructed from logical implica-
tions of sentences in the paragraphs and never were these questions
answerable by reference to any single sentence presented.

In this experiment the two types of tests would seem to be
differentiable as two levels of a hierarchy, with the knowledge of
interrelationships among specifics being based on knowledge of the
specifics. Of course, knowledge of specifics would not require
knowledge of interrelationships among the specifics. However, it is
possible that the learner who expects an interrelation type of test
might forget the component specifics after mastering the interrelation-
ships among them. And it is also possible that the learner expecting
a specific test might be able to deduce the interrelationship between
specifics as he or she confronts the unexpected question on the test.
While this second experiment does not allow for a conceptual presentation
of a clear conflict between different test expectancies, it is the type
of experiment required for further definition of the type-of-test

expectancy effect in the educational setting.
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Method

Subjects. Sixty students from an introductory educational psychology
course volunteered to serve as subjects and received extra grade credits
in the course for their participation in the experiment. The subjects
were randomly assigned to treatment conditions.

Materials. Three, seven-sentence paragraphs were selected as
fulfilling three requirements. First, the content of the paragraphs
wae fictional, and therefore the likelihood of different knowledge
backgrounds of subjects affecting their performance was decreased.
Second, a rough comparison of the present study and other similar
research was enabled by using two paragraphs Frase (1969, 1970) has
studied. Finally, four of the seven sentences in each paragraph enabled
logical deductions beyond the specific information explicitly presented.
A brief specification of the structure of the critical four sentences
can be described from an example, one of the paragraphs used in the
present siudy, entitled "Survey on the Use of Reolam:"

Reolam is a new, commercially marketed product. A

recent survey has indicated that people who buy Reolam live

on the north side of town. It is a well-known fact that the

north side of town is a high pollution area. The City

Council has been studying the characteristics of areas that

produce considerable pollution. They have found that

people in these areas are very cleanly. The research includes

maeny new findings. One is that cleanly people prefer light

colors instead of dark cnes for furniture.

The paragraph includes four assertions about five classes of
people: 1. Those who buy Reolam (A) are those who live un the north
side of town (B). 2. Those who live on the north side of town (B) are
those who live in a high polluation area (C). 3. Those who live in a

high pollution area (C) are those who are very cleanly (D). 4. Those

who are very cleanly (D) are those who prefer light colors instead of
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dark ones for furniture (E). These four assertions about the classes
may be logically expressed as: A 1s contained in B, B is contained in
C, C is contained in D, and D is contained in E. The remaining three
sentences do not assert any type of logical relationship, and are
assumed to serve as fillers.

The two other paragraphs used have the same structure, and are
entitled "Astronomical Discoveries'" (Frase, 1970) and "The Fundalas
of Central Ugala" (Frase, 1969). The Fundalas paragraph was rearranged
for the present study so that, as with the other two paragraphs, the
sequence of relationships presented was from least inclusive to most
inclusive.

Two sets of eight true-false test items were constructed for each

paragraph. One set, referred to as reproductive by Frase (1970),

consisted of items concerning relationships directly expressed in the
paragraph. Four of these were true (e.g., the sentences assering
A contained in B and C contained in D), and four were false (e.g., the
sentences asserting B contained in A and D containéd in C). The other
set included items based on deductive reasoning, called productive by
Frase (1970). Of the six possible valid inferences, four were randomly
chosen for each paragraph (e.g., the sentences asserting A contained in
C and B contained in E). The four corresponding invalid inferences
(e.g., the sentences aoserting C contained in A and E contained i- B)
were used as falsa items.

Procedure. The materials along with instructions were presented
in typed form in a loose-leaf binder. Each binder contained the three
paragraphs with the test items immediately following the corresponding

paragraph. Each test item was presented on a separate page, to prevent
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subject's comparison ol questions and his or her previous answers. The
sequence of ftems was randomly determined for each paragraph. All
answers were recorded on a eingle response sheot not included in the
binder.

The subjects were informed that they were to consider each page for
as long as they chose, but not to look back to previovs pages or to
look forward until they were ready to proceed to the next page. One-
sixth of the subjects read the three par-graphs {n each of the possible
six orders.

One~-half of the subjects in each paragraph order condition read,
prior to each paragraph, a study hint which suggested that the nature of
test items would be specific (reproductive) and we:e given examples of
a valid and an invalid item, based on two sentences unrelated to any

of the paragraphs. The subjects in this condition, reproductive test

expectancy (RTE), also saw only reproductive type items on the first
two paragraph tests.

The other subjects read study hints prior to each of the three
paragraphs that indicated, in a similar manner as described above, that
test items would be of the productive type. Only productive items were
included in their tests on the first two paragraphs. This condition is

the productive test expectancy (PTE) condition.

After reading their third par.graph, all subjects were given both
productive and reproductive test items, arranged in random order.
These two types of items were scored separately for analysis. For
comparability with the Frase (1969; 1970) studies, the scoring procedure
entailed subtracting the proportion of invalid items called valid (false

alarms) from the proportion of valid items called valid (hits).
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The experiment was administered ir a large room, with provisions
made for up to eix subjects to work independently. Since the epxeriment
was subject-paced, a difficult crossword puzzle was included after the
third paragraph items to allow all subjects (o complete the cxperiment
before any subject left the room. Completion time for the experiment

itself varied from about 10 minutes to about 35 minutes.

Results

Practice effects. In contrast to the previous experiment, subjects

performed no better on' later tests than on earlier ones. The related
F (2,58) for the reproductive items (using RTE subjects only) was 1.34
(p > .10), while for the productive items F (2,58) < 1.00. Thus, there
is no evidence for the gradual development of type-of-test expectations.

Treatment effects. A 2 x 3 x 2 mixed analysis of variance was

computed for comparing the two levels of test expectancy, the three
paragraphs, and two levels of the within subjects variable, reproductive
versus productive test items. The results of this analysis are presented
in Table 4.

In contrast to the previous study, there was no interaction of
type-of-test expected with type of test items. The significant triple
interaction indicates that the paragraphs manifest distinctly different
relationships between type of test expected and type of test item. The
relevant means fcr the triple interaction are presented in Table 5.

The paragraph on "Astronomical Discoveries" revealed no relationship
between the type of test expected and the type of test item, while the
"Reolam'" paragra h yielded results contrary to those expected. Only the

assage on 'The Fundalas' produced the expected direction of interactinn,
P B P
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Table 4
Summary of the Analysis of Variance of Reproductive

and Productive Test Item Performances

Source df MS U
Between Subjects 39
Type-of-test expectancy (A) 1 .0021 <1
Paragraphs (B) 2 .8187 6.08**
AxB 2 .0152 <1
Error 54 .1346
Within Subjects 60
Type of test (C) 1 .2521 4.46*
AxC 1 .0187 <1
BxC 2 .2239 3.96*
AxBxC 2 .2063 3.65%
Error 54 .0565
*
p < .05
k%
p < .01
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Table 5
Mean Proportion Score for Reproductive and Productive
Test Items as a Function of Type-of-Test Expected

and Paragraphs Studied?

Treatment Variables Criterion Variables
Paragraph Type=-of-Test Reproductive Product.ve
Studied Expected Test Items Test Items

"Astronomical Reproductive .22 .00

Discoveries" Productive .20 .00

"Reolam" Reproductive .30 .28

Productive 42 .18

1 L]
"Fundalas" Reproductive 45 35
Productive .25 .50

2 Scores were assigned by subtracting the proportion of invalid items
called valid from the proportion of valid items called valid.
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with more reproductive items correct with RTE than PTE and more productive
items correct for PTE subjects than for RTE subjects.

Though the type of test }tem produced a significant effect, that
effect is also contingent upon the paragraph used. From Table 5 one
may discern that the reproductive items were easier than the productive
ones for all paragraphs except the one on the 'Fundalas', which yielded

a productive item mean higher than the reproductive item mean.
Discussion

Type-of-test expectancy produced no significant effects in
Experiment II. Neither was there any evidence that subjects became
more proficient with either reproductive or productive test items as a
function of prior experience. The potent variable in this experiment -
was the materials variable. Not only did the paragraphs differ in
overall difficulty, they also produced markedly different patterns of
relationships between the type of test expected and the type of test

given. Only with one paragraph was there a tendency for better

performance on the type of test expected, and subjects studying one of 3
the two other paragraphs tended to perform worse on the type of test =
expected. °

Unfortunately, there are no readily available dimensions along
which to compare the paragraphs in ways that might clarify their effects
in the second experiment. However, it is important to note that the
studies by Frase (1969; 1970) and the first study presented in this
report did produce strong effects over and above any effects the

materials may have nad. Why were the test expectancy effects so strcng
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in the previous study and so weak and affected by the materials
variable in the present study?

One of two factors possibly leading to different test expectancy
effects in the first and second experiments reported here is the extent
to which preparation for one type of test conflicted with being p mpared
for the other type test. In the first study there was a direct conflict:
Remembering the serial order of the words prevented the subjective
reordering of words into categories that would have allowed for
remembering more words, while the subjective reorganization according
to category clusters certainly prevent .emory of the serial order of
the words. In the second study there was no clear conceptual basis for
conflict of expectancies on performance: Studying for the productive
type test items would require detailed consideration of the specific
sentences, while the learner who had remembered the specific sentences
could deduce answers to the productive type items as those items were
encountered on the test. If conflict between the type of preparation
needed for the types of tests - as described above - is a prerequisite
for type-of-test expectancy effects, then the occasions in educational
settings where one would postulate such dramatic conflict would be very
few if any. Base( upon this analysis, the type-of-test expected should
not strongly affect learning in the overwhelming majority of educational
settings.

However, a procedural distinction between the studies could have
resulted in the differences in findings: the type of memory measure used.
In the first study, subjects were required to recall words, while in the
second study subjects were asked to recognize valid statements. Usually

recognition measures are considered to indicate a more surface level
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of memory than recall measures. Thus, the difference in results might
be interpreted to mean that type-of-test expectancies affect only the
deeper levels of memory and processing. If this were the correct
interpretation of the differences in findings, then the expectancy of
tests of specifics or expectancy of a test of interrelationships would be
an extremely important variable for educators to consider.

The resolution of these two basically different interpretations
of the different findings in the two studies reported here requires
additional empirical research. While the first interpretation is more
consonant with the issues as they were conceptualized in this report, the
consideration of the type of memory measure used has been very important
in research on learning and memory. Studies employing recall measures
as criteria for type-of-test expectancy effects with prose passage
materials should provide an answer to the issue raised by the present

studies.
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Summary

The Effects of Recall Interval Expectancy and Note Taking

On Immediate and Delayed Retention

Paul Weener and Sam Rock

Technical Problem

This study investigated the effects of different expected recall
intervals under note taking and no note taking conditions on the
immediate and delayed recall of instructional material. It was
hypothesized that different test interval expectancies influence note
taking activities and the recallability of instructional materials.
The general rationale for the research is that students modify their
overt and covert study activities depending on the length of the
expected interval between study and the criterion test, and that the

manipulation of these expectancies will intiuence the learning outcomes.

General Methodology

Eight different experimental conditions were created by completely
crossing three two-level factors: (1) note taking - no note taking;
(2) immediate test expectancy - delayed test expectancy; (3) immediate
test - delayed test. Groups of tour tc eight subjects participated in
the experiment. Each of the subjects was presented with instructions
which stated that he was to read and study a short article, that he
could or could not take notes, and that he would be tested immediately

after studying or one week later. The materizl which was studied for
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thirty minutes was a rather difficult passage dealing with principles
governing the development of species.

Half of the subjects were tested both immediately and one week
later; half were tested one week later only. The immediate test
consisted of a free recall test and an essay test; the delayed test
consisted of a free recall test, an essay test, and a multiple-choice

test.

Technical Results

Scores were obtained on a free recall test, an essay test, and
a multiple-chioce test for the eight experimental groups. In addition,
the number of words of notes taken in the note taking groups was counted.
No significant main effects for the test interval expectancy factor
or the note taking factor were found on any of the three criterion
tests. An interaction between expected test interval and actual test
interval on the free recall test results supported the contention that
students do modify their study behaviors depending on their expectancy
of when the criterion test will be taken. In support of this contention
subjects took about twice as many notes when they anticipated a delayed
test as when they anticipated an immediate test even though they knew
that they would not be able to use thelr notes at a later time.

The interaction between the test interval expectancy factor and the
note taking factor was significant for the multiple-choice test results,
and approached significance in the analysis of the free recall results.
The implication of these findings is that note taking seems to interfere
with the learning ‘rrategies empioyed by a person preparing for an
immediate test, but seems to facilitate the learning strategies employed

by a person preparing for a test in the future.
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Educational Implications
The results imply that note taking has little value in situations

in which written instructiona’ materials are presented and the notes
taken cunnot be used in later review. The results further imply that

the recallability of material at a later time is dependent on the
expectancy that a learner had when he is studying the material. 1f
recall of material is required at a time in the future the learner should
be so informed in order that the necessary adaptive study behaviors can

be employed.

Implications for Further Research

Replication is needed to determine the reliability of the effects
observed. The research shiould also be expanded to include comparisons
of situations in which review of notes is permitted and to situations

in which material is auditorily presented.
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The Effects of Recall Interval Expectancy and Note Taking

On Immediate and Delayed Retention
Paul Weener and Sam Rock

The manner in which a student actively operates on visual or :
auditory stimulus materials in an instructional setting is dependent
on his expectancies of when and in what form the information will have
to be retrieved. The learner can select from a variety of information
processing strategies depending on how he plans to use the information
at a later time. Some tasks require the learner to focus on isolated b
bits of information and to store the presented information fcr a very
brief period of time. Simple rehearsal processes may be adequate to
fulfill the requirements of such a task. On the other extreme, some
tasks require the learner to focus on‘broad, integrative principles and
to recall the material months or even years later. Such a task would
seem to require active transformational and coding processes which are,
as yet, not well understood.

The learner's activities which intervene between the presentation
of the instructional task and the student's performance on the criterion
task are assumed to be adaptive behaviors which are influenced by the {
learner's perception of the desired criterion performance. We have
called a class of student behaviors which intervene between instruction

and criterion performance, student instrumental activities (Di Vesta,

et al., 1970, p. 6). Instrumental activities are those activities which
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are learner initiated or directed, and mediate between the instructional
demands and the learning outcomes. Covert forms of instrumental
activities include silent rehearsal, evoking images, constructing
mnemonics or verbal associates. The most common forms of overt
instrumental activities are note taking a;d verbalizing. It is likely
that the student's expectancy of when presented material will have to be
retrieved will influence his instrumental activity which 1in turn will
determine what can be remembered after given intervals of time. Note
taking, verbalizing, imaging and other instrumental activities influence
what and how much can be remembered at a later time.

The purpose of the present research is to determine the effects
of note taking and expected recall interval on both immediate and
delayed recall of instructional material. Berliner (1970) reviewed
the experimental research on the effects of note taking in instructional
settings and concluded that the evidence '"is not favorable regarding
the utility of note taking" (p. 2). Recent research by Di Vesta and
Gray (1971) and Peters and Harris (1970) showed beneficial learning
effects associated with note taking activities in experimental
instructional settings. It is hypothesized that different expectancies
will result in different note taking activities and that the test interval

expectancy will also influence how much is remembered.

Method

Experimental Design

Eight different experimental conditions were created by completely
crossing three two-level factors: (1) immediate test expectancy, delayed

test expectancy; (2) immediate test, delayed test; (3) note taking, no
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note taking. The immediate test was given to the subjects immediately
after they had read the assigned material; the delayed test was given

one week later.

Subjects

The subjects were 164 students from the introductory educational
psychology course at The Pennsylvania State University who received

course credit for their participation in the experiment.

Materials

The instructional material was a five-page passage titled, 'The
Origin of Species,' dealing with the principles governing the development
of species. A multiple-choice, essay, and free recall test were used
as criterion measures. The multiple-choice test consisted of sentences
taken directly from the instructional passage with key words deleted and
four alternatives from which to choose. The essay questions were rather
specific, referring to the main ideas in the passage, e.g., ''What are
the two basic conditions ... necessary for the evolution of distinct
species?” The free recall task consisted of the instruction to "Write
down as much as you can remember about the passage, 'The Origin of

Species'."

Procedure

Subjects were recruited and participated in groups of tour to
eight. Each of the subjects was assigned randomly to one of the eight
experimental conditions. The subjects were seated at a large table
which was partitioned into eight cubicles so that the subjects were

separated from one another. In each cubicle was the instruction sheet
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appropriate to that subject's treatment condition and the "Origin
of Species" reading material. For those subjects in the note taking
conditions, a yellow pad and pencil were provided.

After the subjects were seated the experimenter gave brief
instructions to the effect that they would have two minutes to read the
instructions and thirty minutes to study the task material. After
answering questions, if any, the experimenter left the room and observed
the subjects through a one-way mirror.

Each subject read the instruction sheet which corresponded to the
treatment group to which he was assigned. Each set of instructions
was basically the same in format, each differing only with respect to
the time at which the criterion test would be administered and whether
or not note taking was permitted. The free recall and essay criterion
tests were briefly described on the instruction sheet. The subjects'
understanding of the key parts of the instructions was checked with
three questions following the instructions. All subjects in the note
taking conditions were informed that they would not be able to use their
notes at the time of the test.

At the end of the 30 minute study period the experimenter
re~entered the room and collected the instruction sheets, and any notes
that the subjects had made. The subjects in the delayed test conditions
were dismiseed and instructed to return one week later for the test.

The subjects in the immediate test condition were given the free recall
and essay tests at this time. In the free recall test, the subjects
were instructed to wiite down as much as they could remember in ten
minutes. They were then given three essay questions and twelve minutes

to anawer them. After completing the essay test, they were told to
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return one week later for the second part of the experiment. Although
the subjects in the immediate condition had been told they would
receive an immediate test the request to return one week later came as
no surprise to them because the experiment had been described as a two
part experiment when they signed up for participation.

When the subjects returned one week later they were again seated
in the same experimental room and given the same free recall and essay
tests. For the subjects in the immediate test condition this was their
second time taking these tests, but for subjects in the delayed test
conditions this was the first and only time they would take these
tests. After finishing the free recall and essay tests all subjects
wvere given a 20-item multiple-choice test and 15 minutes in which to
complete it. All time limits for tests were sufficient to provide no
time restrictions on performance. After the multiple-choice test, they
were given a brief post-experimental questionnaire which asked about
the credibility of the experimental conditions and whether or not they

had discussed the experiment with anyone.

Scoring

The score on the multiple-choice test was the number of correct
responses. A scoring guide which listed the important parts of the
answer to each essay question was used to score the essay responses.
One point was awarded for each statement in the answer which coincided
with the parts of the answer provided on the scoring guide. The free
recall tests were scored for number of correct statements made. Each
independent clause in the response on the free recall protocol was
scored correct or incorrect and the total score represented the number

of correct statements made.
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Results

The means and standard deviations for the free recall and essay
tests are given in Table 1. A 2 x 2 x 2 analysis of variance was
carried out to test the simple and interactive effects of expected
test interval, actual test interval, and note taking conditons.
Separate analyses were done using the free recall and the essay test
scores as dependent measures.

The analysis of scores on the free recall test indicated no
significant main effects due to test interval expectancy, F (1,156) =
.17, p > .05, a significant main effect due to actual test interval,
F (1,156) = 83.38, p < .01, and no significant effect due to note
taking, F (1,156) = .65. There was a significant interaction between
the expected recall interval and actual recall interval factors,

F (1,156) = 5.22, p < .05. None of the other interactions were
significant.

To further analyze the interaction effect, simple effects

analyses were done on the expected recall interval factor. The mean for

the immediate test was greater in the immediate test expectancy
condition (X = 6.15) thaa in the delayed test expectancy condition
(X = 5.27), but not significantly so, F (1,76) = 3.58, p > .05. The
mean for the delayed test was greater in the delayed test expectancy
condition (X = 3.04) than in the immediate test expectancy condition
(X = 2.43), but again the difference was not significant, F (1,76) =
1.72, p < .05,

The analyses of scores on the essay test indicated no significant

main effect due to test interval expectancy, F (1,156) = .86, p > .05,
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Table 1

Means and Standard Deviations for Free Recall and Essay Test Scores

For Eight Experimental Groups

Expected

Actual

Note Taking Condition

Recall Recall No Notes Notes
Interval Interval Test Mean SD Mean SD
Free
6.45 2.87 5.84 2.34
Immediate Recall
Essay 4.70 3.20 5.37 2.85
Immediate
Free
2.90 2.21 1.95 1.29
Delayed ResAl
Essay 2.81 1.78 1.86 1.81
Free
4.74 2.10 5.80 2.19
Immediate Recall
Essay 4.89 3.09 5.60 3.77
Delayed
Free
3.32 1.84 2.76 1.51
Delayed BERRUS
Essay 2.86 2.03 2,90 1.87
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a significant effect due to actual test interwval, F (1,15%) = 38.11,
P < .01, and no significant effect due to note taking, F (1,156) = .08,
P >.05. None of the interactions were significant.

Table 2 presents the multiple-choice test results. It should be
noted that only a delayed multiple-choice test was given. Due to time
the multiple-choice test could not be given as ar. immediate test.
Therefore, the mean scores presented in Table 2 for the immediate test
condition are the mean scores for those groups whic: took the free
recall and essay test immediately. But all multiple-choice test scores
were obtained one week after the study session.

A2 x 2 x 2 analysis of variance was carried out on the multiple
choice test results. The main etffect due to test inta2rval expectancy
was not significant, ¥ (1,156) = .66, p > .05; the main effect due to
actual test interval was significant, F (1,156) = 10.75, p < .0l; the
main effect due to note taking was not significant, F (1,156) = .14,

P > .05. The only significant interaction was between test interval
expectancy and note taking, F (1,156) = 9.86, p < .0l.

A test on the simple effects related to the significant interaction
indicated that the mean score for the no notes condition (X = 9.30)
was significantly higher than the mean score for the notes condition
(X = 8.26, F (1,76) = 6.00, p < .01, in the immediate test expectancy
condition. In the delayed test expectancy condition, the mean score
for the no notes condition (X = 9.28) was greater than for the notes
condition (i = 8.07) but not significantly so, F (1,76) = 3.70, p > .05.

In order to analyze the effects of test interval expecrtancy on
note taking behavior, an analyses was carried out on the number of notes

taken during study in the note taking conditions. The means and standard
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Table 2
Means and Standard Deviations of Multiple-Choice Test Scores

For Eight Experimental Groups (Delayed Test Only)

Note Taking Condition
Expected Actual

Recall Recall No Notes Notes
Interval Interval Mean SD Mean SD
Immediate 10.75 2.20 9.16 3.42
Immediate
Delayed 8.86 2.97 7.36 2.57
Immediate 8.68 3.38 9.70 3.26
Delayed
Delayed 7.45 2.65 8.86 1.81
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deviations for number of lines of notes taken in each of the four note
taking experimental conditions is presented in Table 3. A 2 x 2
analysis of variance indicated a significant main effect due to test
interval expectancy, F (1,76) = 19.6, p < .0l. The main effect due to
the actual test interval was not significant, F (1,76) = 1.2, p > .05,

nor was the interaction between the two factors significant, F (1,76) = .28.
Discussion

The test interval expectancy factor did not emerge as a significant
main effect in any of the three analyses. Note taking was influenced
by the test interval expectancy, with subjects in the delayed test
expectancy condition taking almost twice as many notes as in the
immediate test expectancy condition. In a previous research study,
(Weener, 1970) using the same instructional materials, subjects in
the immediate expectancy condition scored significantly higher than the
delayed expectancy subjects on an essay test. In that study also, the
delayed expectancy subjects took almost twice as many notes as in the
immediate expectancy condition. This latter finding must be interpreted
in light of the fact that the subjects were instructed that they would
not be able to use their notes later. Obviously, subjects do modify
their instrumental activity depending on when they expect to recall
the presented instructional material, but in the present research che
increased note taking activity was not significantly associated with
performance levels on any of the three dependent measures.

The interaction between the test interval expectancy factor and the
note taking factor was significant for the multiple-choice test results

(p < .01), and approached significance in the analyses of the free
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Table 3

Means and Standard Deviations for Number of Words

of Notes Taken in Four Note Taking Conditions

Actual Recall Interval

Expected

Recall Immediate Delayed
Interval Mean sD Mean SD
Immediate 87.2 64.7 97.05 69.24
Delayed 155.4 90.17 183.8 86.3
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recall results (F = 2.52, p = .12). When subjects were expecting an
immediate test, those subjects who took notes did not do as well as those
subjects who did not take notes. On a recognition task, such as the
multiple-choice test, note taking apparently does not facilitate - and
probably interferes with - the optimal learning strategies. When a
person expects an immediate test, he probably scans as much of the
material as possible with simple rote rehearsal being a dominant
learning strategy. iote taking probably interteres with this activity
and results in a decrement in recall performance when compared to the
note taking conditions. When a person expects a test one week later
with no opportunity for review in the interval, he probably recodes and
transforms the data in order tc make the information more resistant to
forgetting. Note taking reinforces such instrumeatal activity. It

can be argued that the functinn of most note taking activity is to recode
and transform the data to make it more permanently imbedded in a
person's cognitive structure. It is out ot just such an awareness

that subjects take many more notes when they expect a test several days
or weeks in the future than when they expect a test within minutes after
the completion of a task. In summary, note taking seems to interfere
with the learning strategies employed by a person preparing for an
immediate test, but seems to facilitate the learning strategies employed
by a person preparing for a test in the future.

The interaction between expected test interval and actual test
interval supports the hypothesis that subjects do modify their
instrumental activities depending on when they expect to take a test
on the material. Subjects who expected an immedia.e test did better on

the free recall immediate test than those subjects who expected a
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delayed test; subjects who expected a delayed test did better on the
delayed test than those subjects who expected an immediate test. The
instrumental activities facilitative of long term storage are not

necessarily facilitative of "short time"

storage, and vice versa, for
the instrumental activities facilitative of short-time storage.

Note taking did not emerge as a significant main effect in any
of the three analyses. This is contrary to the positive effects of
note taking which were reported by Di Vesta and Gray (1971) and Peters
and Harris (1970). The important difference between the present research
and those two studies is that written stimulus materials were used in
the present study and orally presented information was used in the
other two studies. Note taking is apparently not as important an
instrumental activity when the stimulus material is continually
available for rereading as vwhen the stimulus material is available
for the duration of the subject's auditory memory span. If the
material is presented orally and not written down or actively assimilated
during the brief period that it can be held in short term memory,
the material is irretrievably lost. In this situation, note taking

becomes an important activity to facilitate the recoding and transforming

of the data as well as to provide an external storage for later reference.
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Summar

Experimenter Attitude Effect and Subject Performance*

Study Director: Samuel K. Rock, Jr.

Advisors: Paul D. Weener and Nicholas M. Sanders

Technical Problem

Positive and negative experimenter attitudes were hypothesized to
have demand characteristic functions (Orne, 1962) affecting subject
performance on an experimental task. In particular, positive attitude
was assumed to facilitate a subject's involvement in a learning task,
while negative attitude was assumed to have a debilitating effect. It
was reasoned that experimenter attitude would have a greater effect
when subjects were given more study time and when subjects were tested
on material directly related to specific study instructioas (intentional

material) than on incidental material.

General Methodology

In a laboratory setting, subjects were individually administered
in sequence, a digit span task, a five-page prose passage learning task,
and two tests, a free-recall test and a cued-recall test.

Half of the subjects were administered the tasks with the

experimenter exhibiting a positive attitude, and the other half were

* This study was conducted as a Master's thesis in the Department of
Educational Psychology and was supported, in part, under the present
contract.

PRECEDING PAGE BLANK
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administered the tasks with the experimenter exhibiting a negative
attitude. The digit span task was used solely to provide extended
exposure to the attitudinal behavior of the experimenter, and thus was
not scored. In each attitude condition, half the subjects were allowed
twice the length of time to study the prose passage as were the other
subjects.

All subjects were instructed, prior to study of the passage, to
pay particular attention to certain of its contents. Thus, the passage
dealt with the lives of three educational psychologists and the subjects
vwere directed t learn six specific points about each of their lives.
This coustituted the intentional task and responses were scored
accordingly. Other information that subjects learned from the task
was considered to be incidental learning for which a second score was

obtained.

Technical Results

The results were essentially the same for both dependent measures,
i.e., the free-recall test and the cued-recall test. The attitude of
the experimenter had no overall effect on recall. However, the
intentional learning scores were higher when the experimenter exhibited
a positive attitude than when he exhibited a negative attitude. In
contrast, incidental learning was lower in the positive attitude
condition than in the negative attitude condition.

Those subjects who were allowed extra time for study retained more
of the information than those subjects who were allowed less time. The
data indicated that the extra time was used to learn more of the

material the subjects were directed to learn (intentional learning).
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The predicted effects of the interaction between experimenter

attitude and rehearsal time on performance was not supported.

Educational Implications

At the present state of the science, the results of this study are
more appropriately applied to educational research experiments than to
the broader areas of application to the classroom. The results imply
that experimenter attitude does influence subject performance on an
experimental task(s), and has the potential of being an important
variable, the effects of which may be unnoticed, in educational research.
1f the effects of the experimenter's attitude is not carefully controlled
it may be a source of contamination of experimental treatments. Such
confounding of effects might occur especially if the experimenter had a
positive attitude at the beginning of an experiment and changed his
attitude to a negative one as the experiment progressed, in which case
subjects at the beginning of thc experiment would be exposed to a
different set of stimuli than the subjects at the end of the experiment.
The consequence is differential performance at each phase unrelated to
the hypothesized treatments, and the ultimate hiding of the differences
in performance at each phase. Standardization of experimental procedures
is vital but can be attained through such devices as tape-recorders,
computers, and videotape to insure objectivity. While these devices
may not eliminate the demand characteristics entirely, they can hold
the effect constant over all treatments and subjects.

Teacher attitude may have a similar effect in the classroom but
until the appropriate research is conducted any generalizations from

the present study must be cautiously qualified. Nevertheless, it seems
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reasonable to hypothesize that the teacher's attitude will influence
the student's attention to the specific material presented and thus

influence his level of performance when tested on that material.

Implications for Further Research

Prior to extensions of research on this effect to school settings,
other studies should be conducted with groups, rather than with
individuals. 1If the effect does not occur in experimental groups then
generalization to a classroom setting might be very limited. Further
research should also be conducted with other dependent measures to
detcrmine the generalizability of effects obtained in the present study
with meaningful prose. Should both these lines of investigation prove

significant then classroom studies would definitely be indicated.
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