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. ARSTRACY

The three objectives of this study were to establish (1) what effect paragraph
organization has on the free recall of sentences and on selection of clustering
strategies; (2) how persons who differ in subjective organization differ on the
free recall of sentences and selection of clustering strategies; and (3) what
the relationship is between subjective organization and other task-relevant
cognitive abilities. Subjects tested were 75 introductory psychology students
at Florida State. Passages organized by concept names, concept attributes, and
also randomized passages were presented to the students for study and recall,
The students were then tested for verbal comprehension, verbal creativity,
assocfate memory, closure, and subjective organization. The qroup that was
presented passages organized by concept names recalled more correct statements
than the other groups. Clustering by names was dominant for all groups, and
untque patterns of correlations were obtained among coynitive factors and recall
scores for each group, These results indicated that learning a highly organized
passage and using a preferred recall strategy yielded superior recall, The
analysis of the subjective organization data indicated that high organizers
were not highly influenced by the inherent structure of the learning materials,
whereas low organizers were, Thus students low in subjective organization
require hichly structured materials {f they are to recall them adequately, while
students high in subjective organization perform similarly on materfals with
high and low structure,
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The Effects of Prose Organization and Individual
Differences on Free Recall

Thomas G. James and Bobby R. Brown
Florida State University

ABSTRACT

Passages organized by concept names, concept attributes, and
by randomization were presented to students for study and recall,
and measures of verbal comprehension, .erba) creativity, assocla-
tive memory, closure, and subjective organizaticn were taken. The
Name group recalled more corrert statements than the Sther groups,
clustering hy names was p-edcminant for &) G'oups, and unique
patterns of cor-elations we'e obtarinea omCnyg «oyn11.ve facters and
recall scores for each group. These resu.te Indicated that ‘earning
8 highly organized passage and using a prerer-ed -ecall st-ategy
ylelded superior recall. The analysis of the subjecti.e Jrganiza-
tion data fndicated that high organizers were not high'y 1nfluenced
by the inherent structure ot the tearning mate<1als, whereas low
organizers were. Thus, students low 1n subjective organization
require highly strucutred materials, while students high in sub-
Jactive organization perform simlarly on matertals with high and

low structure.






The Effects of Prose Organization and Individual
Differences on Free Recall
Thomas G. James and Bobby R. Brown
Florida State University

Adapting instructional procedures to the cognitive characteristics
of learners 1s an important methodological development which could
greatly affect future instructional design procedures. However ,
research designed to provide a rationale for adapting instruction to
individual differences has not been particularly successtul; that 1s,
1f one's criterion for success is significant disordinal sptitude-
treatment inte actions. For example, in an examination o* 90
aptitude-treatment interaction studies, Bracht (1970) tounc only 5
which reported significant disordinal interactions, whi.e 85 repo-ted
ordinz1 or no interactions whatsoever. He did, however, provide
educational researchers with some optimistic data. For examp-e, he
found that aptitude-treatment interactions were most likely to be fcund
if factorially simple aptitude variables were used -ather than factcrialty
complex ones. This finding supports the recommendation made earliter by
Jensen (1967) and Melton (1967), that hypotheses about 1ndividual differ-
ences should be specified in terms of the basic processes proposed by
current theories of learning. Furthermore, Bracht's results reinforce
the view that in aptitude-treatment interaction research one should
select the ability factors which correspond most closeiy to the require-

ments of the experimental task (Cronbach & Snow, 1969).



2

By measuring factorially simple aptitudes in research on instruction
three outcomes will be facilitated: (a) a more precise conceptualiza-
tion of the ability factors employed will be realized, (b) a contribution
will be made toward the construction of a "taxonomy of processes"
(Melton, 1967), and (c) the possibility of finding aptitude-treatment
interactions will be enhanced. In the experiment reported here,
the relationship of factorially simple cognitive abilities to learning
from prose was investigated. Also, the effect of individual differences
in the ability to subjectively organize (in memory) unrelated verbal
input on the lea’ning of organized and unorganized prose was examined.

Tulving {1962a, p. 345) cast the definition of subjective organiza-
tion 1n terms of information processing theory (Miller, 1953) as the
“information 1n the output not found in the input." However, such
discrepencies are not due to error but represent individualistic
recai, strategies which serve to expand the capacity of the memory
system, Subjective organization differs from processes such as
chunking or unitization (Miller, 1956), associative (Jenkins & Russell,
1952) or conceptual (Bousfield, 1953) clustering, or the utilization
of hierarchical retrieval schemes (Bower, 1970) in that the measurement
paradigms ot these latter processes require the learner to recognize and
use the structure inherent in the materials (provided by the experimenter)
rather than the generation of idiosyncratic organizations.

Attempts which have been made to clarify the relationship between
organtzetion in memory and performance at recall have been, for the most

part, Iimited to the use of single words. Thus, the importance of
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subjective organization to the recall of sentential material has not
been established. For this reason the learning materials used in this
study consisted of written verbal discourse dealing with various
attributes (geographical, economic, political, etc.) of six imaginary
nations,

The research reported here sought to answer the following questions:
(a) What affect does paragraph organization have on the free recall
of sentences and on the selection of clustering strategies? (b) How do
persons who differ in subjective organization differ ¢n the free-recall
of sentences and on the selection of clustering strateqies? and (¢) What
1s the relationship between subjective organization ana cther task-relevant

cognitive abilities?

Method

Subjects

Seventy~five male and female students envclled 1n an int-vductory
psychology course at Florida State University du''ng the Fa'  anc winter
Quarters (1971-72) participated in this experiment as part ¢t the.r

course requirements.

Learning Materials

A concept name by concept attribute matrix, developed by Schultz &
DiVesta (1972), 1n which the names were imaginary nations and the attri-
butes were characteristics of those nations, was used to construct the
paragraphs used in this study {(see Schultz & DiVesta, 1972, p. 246).

Sentences were constructed by combining concept names and concept attributes
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with one sentence for each cell in the matrix. These sentences were then
combined into six paragraphs. In one condition each paragraph dealt with
all the attributes of a single nation (name organization). In another
condition each paragraph dealt with a single attribute of every nation
(attribute organization). A third condition consisted of a random arrange-
ment of the sentences.

The organization of these passages was determined quantitatively by
computing o < ustering index tor each ane. The clustering index was the
same as that used by Frase (1969) and Schultz and DiVeste (1972).
Clustering scnses we:e computed by coding the sentences accerding to
which name o- attsibute they referreo to and iisting them sequentially.

A clustering ndex was then computed tor both the reading passages and
the recall protocols as follows:

Ci = (R'T-k; x 100

Where:

R = the number ot repetitions of & concept name or attribute

T - the total number of sentences recalled

k < the total number of categories recalled
The percentage ot name clustering for passages N, A, and R was 100%, 0%,
and 0%, respectively. The percentage ot attribute organization for

passages N, A, and R was 0%, 100%, and 13%, respectively.

Subjective Organization - Measurement Rationale

Current nethods of measuring organizational processes are inadequate
for several reasons. Measures based on the pairwise repetition of

unrelated words, such as Tulving's Subjective Organization (SO) and
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Bousfield and Bousfield's (1966) intertrial repetitions (ITRs), remain

relatively low regardless of the level of recall. Also, reported correla-
tions between measures of output consistency and recall) are highly variable
(Wood, 1972). These results indicate that either organizational processes
play only a minor role in free recall learning or that the measures of
organizational processes are inadequate (Postman, 1972). The latter
alternative is preferred, because the research employing transfer designs
has demonstrated the importance of organizational processes in recall.
Postman (1971) suggested that measures of output consistency are
inadequate because the organization imposed on unreiated words 1s in the
form of multiple dependencies {associations) between words. Therefore,
measures of organizational prccesses which are based on the palrwise
comparison ot recalled woras only measure a portion of the true organi-
zation. Another weakness of current indices ot o0‘gan-zaticna! processes
is that varied presentation orders prevent che tormation ¢t 3 single,
well-defined organizational scheme (Wood, 1972). Howeve:, ronstant

orders of presentation permt the use or serial position cues as a recall
strategy, thus preventing the use of idiosyncratic clustering strategies.
For several reasons, then, a more adequate measure ot organizetional
processes i1s needed.

The rationale for the measure used in this study was based on the fact
that categorized words are clustered to a greater extent than unrelated
words. Thus, a high subjective organizer would be cha-acterized by having
an organization index for unrelated words which was neariy equivalent to his
organization index for categorized words. Conversely, a low subjective

organizer would be characterized by having an organization index for
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unrelated words which was much lower than his crganizat-on index for
categorized words. Such a measure may be ope-sticnalized by (1) presenting
for free recall both categorized and unrelated wc-os, (2) calculating

organi’ ' v indices for each type of mate<ici, anag (3, ftorming a ratio

of the .~ nased on noncategorized words to the noe: besec on categorized
words .+ ratio would range from 0 to an amc.nt equal tc the

max imu » noncategorized organizaticn inde». However, scures

at the ¢ - end of that range are unlikely '} tcn . o¢ cateyo:ies are

used. h. words were all presented at cnce in v cer to minimize the effects
of ses+ + '« -rning and to facilitate organizatichn by he.ing aii words in
view at .1 times.

Because a constant arrangement of wcrds 0ve- triais might permit the
use of spatial cues as a recall scheme, and bevsuse the wrycnization indices
utilized measure more structure, in terms of nv'tip e dependencies, than
simple pairwise comparison indices do, the wcros were presented 1n a
different random order on each trial.

The stinulus materials were developed by Bscwn (1967) and consisted
of ten iow frequency nouns from each of three categcries (kinds of cloth,
four-fouted animals, and musical instruments) chesen frem the Cohen,
Bousfield, and Whitmarsh (1957) norms, and 30 noncategorized nouns of the
same frequency as the categorized nouns. Selecticn of the noncategorized
nouns was restricted in that no noncategorized wo'd chosen shared a primary
associate with any other word on the list and thét no noncategorized word
was itself a primary associate of any other wora  The 60 nouns were
arranged randomly on legal size paper for aaministretion in a total

presentation format. The same words were presented on each tr1al but
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the arrangement on the page differed for every trial. A total of eight
study-recall trials were given, with 2.5 minutes for study and 5 minutes
for free recall. Standard free-retzli ‘netructions were given prior to

the first trial.

Calculation of Subjective Organizat*cn inde«

The procedure used to compute the organization index on the recall
protocols was programed in Fortran .v ind "mpieme~ted on the CDC 6500
Computes at Florida State Univers:ty. The prcgram cumpares, by means
ot nested do-ioops, successive pairs o1 ‘ecait trials (1 with 2, 2 with 3,
3 with 4, etc.) in search of words cons stently recalled together. To
1llustrate the procedure, conside: wwo ‘ecail protoccls, one for trial N
and ore for trial N+1, where ten wo-c¢ ¢ € ‘ece'iea on tria! Nrl. The
tirst pass comparison, then, consists ¢! n-4 v 6 .cmpariscns, between
words 1n serlal positions 1 thecugh 5 . t°a N ond weras 1n serial
positions i through 5, 2 thcough 6, : wrrcugh . 4 th.ough 8, 5 through
9, and 6 through 10 on trial Nvi Fa° esch 0 rhe 6 ccmparisons on this
pass the program counts the number ¢t words 'n cormon between the two
word groups being compared. Two Separate recc-ds are generated on the
bas1s ot the number of matches cons.cered to form @ cluster. The first
record consists of the total number ¢t matches 1f there is only one
word 1n common between group 1-5 un t:.al N éna g-oup 1-5 on trial N+1,
then one match is recorded. Simiiarly, It twe words a‘e in common
between those groups then two matches eére reccroed  This procedure
counts 1solated words and pairs as we 1 as iarger cluste's 1n forming

the clustering index. For this reason, another ‘eccrd 1s generated which
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begins recording matches between groups only if the number of matches
is = 3. Thus, only clusters of words = 3 within comparison groups of
5 words each are considered for inclusion in this latter clustering
index.

The second pass comparisons are between trial N words 2 through
6 and trial N+i words 1 through 5, 2 through 6, 3 through 7, etc. Again,
the matching procedure counts the total matches and the matches per
comparison =2 3. When n-4 passes are completed (n equals the number of
words recalled on trial N), the program begins the same procedure with
trial M1 and trial N+2. The total number of matches js divided into
the number of matches for categorized words and for noncategorized words.
For the purposes of this investigation, the measure of subjective organi-
zation was taken as the ratio of number matches for noncategorized words
to the number of matches for categorized words.

Reference tests. A battery of aptitude tests was administered to

the subjects in order to partially establish the construct validity of
subjective organization and to qualify the performance and clustering data
obtained on the experimental passages. The test battery included the
Advanced Vocabulary Test, the First and Last Names Test (French, Ekstrom,
& Price, 1963), the Remote Associates Test (Mednick & Mednick, (1967),

and the Mutilated Words Test (Thurstone, 1951). These tests measure,
respectively, the following factors: verbal comprehension, associative
memory, verbal creativity, and speed of closure,

Experimental design and scoring procedure. The three treatment

groups (N, A, and R) were presented the appropriate passage for study
and recall three concecutive times. This arrangement yields a 3-group
multivariate design in which the three recall trials were multiple

dependent measures. The dependent variables were the number of statements
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correctly recalled, the number of errors, name ano attribute clustering
indices, a combined clustering index, and an ave-age clustering index.

A statement was counted as correct 1f the name was pai-eo with the
appropriate attribute value. In the tase of corpouno sttt 'bute .alves,
only one member was required for the statement tc be scured 3s co-rect
Minor spelling errors were tolerated. Inco'-ec' aacit eas to .0 rect
name-attribute value pairs were ignored and the :tatement wss sc0 2c
as correct.

The combined clustering index was destgnec to retiect b.th nome
and attribute clustering within one ircex (schv'tz & Diveste, 1972). it
is computed as follows: Name clustesing tnges - ALL-iD.te C usté- ' ng
index + 100. This procedure produces a ‘ange ct scc es t om ze'¢c te 200
High scores represent predominate name <lustering, and 'cw sco es represent
predominate attribute clustering. Sccres ta'ling asound 100 ndicate that
neither name nor attribute clustering was predcminant. The sve‘sge cluster-
ing index was the arithmetic average ot the nsme and att: bute 'ndexes.

Procedure. The subjects reported to i typica: ¢'ass<SOm in 9 ouLps
ranging from two to ten. They were told that they weculd be participating
in an experiment on how people learn from prose and that the session would
last three hours.

The Remote Associates Test was given first toilowed by the experimental
passages. The passages were shufflied to insure a random drstribution of the
conditions among the subjects. The passages were studied for tive minutes
and six minutes were allowed for free recall Three stucy-recall tr:ais
were given. When the third recall trial wa> completed the subjects were

given a short break, after which subjective organization was measured


http:Ati,,o.te
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by the presentation of sixty nouns in a total presentation format for
eight consecutive study-recall trials, Another break was then given,
followed by the administration of the Advanced Vocabulary Test, the First
and Last Names Test and the Mutilated Words Test. The subjects were then
informed about the purpose of the experiment and thanked for their par-
ticipation,

Rasults

Recall, Means and Standara Desiations over all trials for each
treatrent group on the number of co"rect statements recalled, errors of
commition, and the tota) aumber of statements recalled, are presentsd
in Table 1. Multivariate analyses of varignce, in which trials repre-
sented myultiple dependent variables for each subject, were computed
separately for the number of correct statements, errors, and total
recail scores, These analyses, summarized in Table 2, indicated
that the nusber of correct statements secalled increased across trials
for all groups (NAR). Group N recalled significantly more correct
statements than group A on all trials, Group R recalled more correct
statements than group A, but only the difference on trial 2 was significant,
Similarly, group W recalled more statements than group R, but only the
difference on trial ) was sionificant,

For the nunber of statements recalled, group N recalled significantly
more statements than group A on all trials, and significantly more than
the random group on trials 1 and 2, byt mot on trial 3. The attribute
and random groups did not differ on any trial on the total aunber of
statements recalled, The thres treatment groups did not differ on the
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TABLE 2

Manova Summary Table tor the Number of Correctly Recalled
Statements, Errors, and Total! Recall Scores

oo o

-

Varfable Hypothes 18 (nul1)d df /at f Decision(1-a=.95)
Group M Means are Lqual 2/11 34.4 Reject
Group A ° " " 27 15.9 !
Number Group K © .o 2/ 26.5 "
Correct Triad} » « » 2/n 3.9 ‘
Teral 11 - 2172 7.2 "
Tried (4! “ . 2/12 6.0 “
Group N Mesns are £qua: /N 2.0 Fail to Reject
Group A * " “ 2/ .3 “o “
Errors Growp R« = “ 2/ 2.3 .ow o
LERY 1 I S 2/12 .3 « * u
Triad }) * " ¢ 2/12 .8 . "
Terge 443+« 2 .0 ...
Group Y Means are Equal /N 26.5 Reject
Group A - * /N 4.3 *
Grop R - = * /N 23.2 .
1417)) Trtat 4 = % @ n 5.9 o
Recall Teral §1 * " ¢ LIRY 1.7 .
Triad J13 >~ AN 5.1 "

TR 2 T S T T T e T s e e Dt - e

.Thc hypothesis “Group N neany arg equal” refars to the three tria)
mMans for that qroup, and the hypothasts “Trial | means are equal” refers
to the three mans for that trial.
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number of errors made, and errors did not increase over trials for any
group.

Clustering. Means and standard deviations for each treatment group
over all trials for name, attribute, and combined ¢lustering scores are
presented i1n Table 3. Multivariate analyses (see Table 4) on nave (luster-
ing indicated that group N clustered more by names than <i1d qroup A and
group R. Group A and group R did not ditfer 1n the extent to wnion thoy
used the name clustering strategy. tor group N and group A nuire Clouster1ag,
neither 1ncreased nor decreased 3cross trials.  In group K the only dritor-
ence between trial means occurred on trial 2 and trial 3: teial 3 nare
clustering being siqnificantly lower than trial 2 name clustering.

Analysis o1 attribute clustering (see Table 4) 1ndiceted that
group A and group R d1d not differ n the ertent to which they used that
strateqy, but these groups clustered nore by attributes than did group N
Groups A and R clustered more by names than by attributes, as ev)denced by
their scores on the combined clustering 1ngex. Theretcre, these signiticant
results are due to the lack of attribute clustering by qgroup N rather than
by a prcdominance of attribute clustering by groups A and R.

In order to examine the amount of clustering reflected by both
name and attribute scores simultancously, the combined clustering index
(Schultz & Divesta, 1972) was calculated for gach trial and used a5 a
dependent measure. A multivariate anaiyses of variance on these means
(see Table 4) indicated that group N clustered more by names than group
A or R. These latter groups did not differ 1n the extent to which they
used either the nams or attribute clustuering strateqy. Nou group on

any trial clustered more by attributes than by names.






TABLE 3

Means and Standard Deviaticns of the Name ,
Indexes on all Trials for the Name, A

Attribute, and Combined Clustering
ttribute, and Random Groups

Trial 1 Trial I1 Trial II1
Treatment Name Attribute Combined Name Attrmibute Combined Name Attribute Combined
Group Index Index index index Index index Index Index Index
Name
M 65.36 2.60 182.76 92.12 5.32 186.80 93.20 7.32 185.88
Sh 22.00 12.00 27.67 23.04 20.11 41.00 21.11 22.21 43.20
Attribute
M 46.64 36.52 110.12 52 0G 31 08 i17 00 44 08 40.88 103.16
SD 41.79 39.82 70 60 43.00 37 b4 75.12 45 38 45 55 83.38
Random
M 52 .44 21.76 i31.16 59 2 25.00 134 16 42.00 42 .08 100.00
SD 41.08 32 43 65.04 36.44 32 10 59.92 38 21  40.31 65.97

b1
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TABLE 4

‘Manova Summary Table for the Name, Attribute,
and Combined Clustering Indexes

Variable Hypothes1s(null)a df/df F Decision(1l-a=.95)

Group N Means are Equal 2/71 .43 Fail to Reject

Group A " noo 2/71 74 v "
Name Group R " v 2/ 3.26 Reject
Index Triad I " v 2/72 8.34 !

Trial II " v 2/72 9.24 .

Trial III " "o 2/72 15.88 !

Group N Means are Equal 2171 .13 Fail to Reject

Group A " oo 2/71 1.15 "o "
Attribute Group R " " ¢ o2/ 3.89 Reject
Index Triay I " v 2,72 7.79 .

Tela) 11" oo 2172 4.76 "

Trial IIT " neeo 2/172 6.96 !

Group N Means are Equal 2/71 .03 Fail to Reject

Group A " " " 2/71 .85 v "
Combined  Group R " "o 2/71 5.28 Reject
Index Teiad p v 2/72 10.49 !

Trial IT oo 2/72 9.08 "

Trial II1 " noo 2/72 13.50 "

aThe hypothesis "Group N means are equal" refers to the three trial
means for that group, and the hypothesis "Trial I means are equal" refers
to the three group means for that trial.
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Cognitive factors and performance. In Table 5 the significant

correlutions between cognitive factors and performance scores on each
trial for the three experimental passages are presented. The performance
measures included the number of correctly recalled statements, total
number of statements recalled, and average clustering (NI+AIL).

Unique patterns of significant correlations were ob;;?;;Q for each
treatment group. Associative memory had a moderately high positive
correlation with total recall on all three trials of group A and on trial 2
and trial 3 of group R, but a low correiation with total recall on all
three trials of group N. In contrast, verbal comprehension and recall
were positively related on all trials in group N, but not at all related
in the A or R groups. Subjective organization and the number of correctly
recalled statements were positively related on trials 2 and 3 of group A,
not at all related in group N, and negatively related on trial 1 in
group A, but not at all on trials 2 and 3

Scores on the cognitive factor tests were used as predictors, and
recall and average clustering indices were used as criterion variables 1n
saparate multivariate multiple linear prediction analyses for each group.
In general, the null hypothesis for these analyses was stated as follows:
Ho: In the five predictor model, variable x (or variable x + y) does not
affect 1inear prediction on any of the three dependent variables (trials).

In group A this hypothesis was rejected for the linear prediction
of recall scores from subjective organization (F(3,17) = 3.73, p < .05)
“and subjective organization plus verbal comprehension (F(6,34) = 3.38,
< .05), None of the factors significantly affected the 1inear pre-

diction of recall, or average clustering scores in group N or R.






TABLE 5

Signiticant Correlations Between indivioue! Ditterence Measures and

the Number of Statements Cor-ectiy Recal’ed, Tctal Recail, and
Mean Combined Clustering S¢o7es On ai!
Attri1bute, end Random Groups

14

Trial i

Number Totai

Mean

Group Correct Reca!l Clusteing Correct
Cr
b
M .601 387
Name s¢ .385
ve 365
e -
C1 .335 .373
Cr .365 .602
M
S
Attri- v 350
bute
Ci

Trials ter the Name,

frig! 1} . o Trial 111
Tote! Mean Number Totali Mean
Recalt  Clustering Correct Recali Clustering
.494 -356 ,490
-494
-369
.335

368

. 349 .328 .448
-.394

{Table 5 continuea .n ne«t paye)

L1



TABLE 5 - (continued)

Significant Correlations Between Individual Difference Measures and
the Number of Statements Correctly Recalled, Total Recall, and
Mean Combined Clustering Scores on all Trials for the Name,
Attribute, and Random Groups

Trial I Trial II Trial III
Number Total Mean Number Total Mean Number Total Mean
Group Correct Recall Clustering Correct Recall Clustering Correct Recall Clustering
Cr 413
M .384 .380 .368
Random S -.391
v ®
C1 .346
a .
Creativity
bRbte Memory

cSubjective Organization

dVerba] Comprehension

eSpeed of Closure
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In order to further examne the eftect of subjective organization
on recall and clustering performance, the aistribution of subjective
organization scores was ranked and the top and bottom quartiles were
selected Table 6 presents the mean number correct and mean combined
clustering scores on all trials for high and low subjective organizing
n the name, attribute, and random group:. These extreme groups were
TABLE 6
Mean Number Correct and Mean Combined Clustering on Al}

Trials for High and Lcw Subjective Organizers
in the Name, Attribute, ano Rondim Groups

Mean Mean Mean Mean Mean Mean
Gro.p  Number Combined Nurbe~ Ccbinea Nvmber Combined
Correct Clustering Cor<e.t  Clustering  Correct  Clustering
Name 1
HSO 7.6 176.0 0.6 198 8 12.0 193.8
LSO 9.5 187.5 12 .6 195 8 17.2 199 0
Attrib.te
HS0 7.1 99.8 i0 2 i55 8 15 5 156.5
LSO 7.0 136.0 8.2 69.8 10.6 59.2
Random
HSO 4.8 84.3 7.0 126.2 10.6 81.3
'3, . 7. ) .
LSO 8.0 1@3&%, 10.0 137.8 13.8 118.2

compared on recall and combined clustering scores. Graphs of these data

for all treatment groups are presented in Figures 1 and 2.
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Figure 1.--Mean combined clustering index for high and low
subjective organizers in the name, attribute,
and random groups on the three recall trials.
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Figure 2.--Mean number of sentences correctly recalled by high and low
subjective organizers in the name, attribute, and random
groups on the three recall trials.
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As can bo seen 'n these figures, high and low subject've organizers

performed rather differently, Consider firsy the conbined clustering
index. In group R low subjective organizers organized the'r recall pre-
dominately by names, The high subjective organ'zers uied the attribute
strategy to a greater extent than the nime strategy on trials | and 3,
but just the reverse cn trial 2. Tne cnly significant difference between
high and low organizers in group R was on trial 1 (F(1,10) = B.72, p « .05).
1a group A the high subjective orgénizers began by using nelther strateqy
to 8 greater extent than the other, but on later trials they preoominately
used the nine strategy., Tha 'ow subjectt e o yaniders, Cn the otnes hana,
began by using the name strategy, but by the thi ¢ trig! were us'ng the
organizatien ‘nherent ‘n the fassége. .0 5 Lup A high and Jcw 0 ganizers
did not difrer sionificantly on coabingo . wstar ng on ery teal  n
group N, Yow subjective cigar'ze's newe Uy lized the sttr pute straten,,
but the high subjective 0-ganize/s 460 ¢ s7g | ancunt ©F et 'bLTe
clustering on teials 2 and 3. The ¢ we € n3 s gniticart difte ences
between high and low organizers 'n Growp N on combined ¢‘urteIng

On the number of correct statements recaiied, the high 4nd low sub-
jective organizers again pertormed in markedly artrerent wiys in
group R low subjective organizers recellcy more correct statementsy then
high subjective organizers on all trials, but the only significant

difference wes on trial 1 (F(1,10) = 2.3, p « 09). In grovp A, the
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reverse was true; high subjective organizers recalled more correct state-
ments than low subjective organizers. F-ratios for the differences

between groups on trials were very low for trials 1 and 2, but the difference
on trial 3 was significant at the .10 level (F(1,10) = 3.48, p < .10). The
differences between high and low organizers increased across trials

resulting fn an interaction between subjective organization and trials,

This interaction was only significant at the .10 level, however (F(2,9)

= 3,88, p < .10)., In group N, high and low subjective organizers recalled

a simila} amount, but the high group recalled less than the low group

on all trials. F-ratios for the differences on trials 1 and 2 were

lass than 1, but the difference on trial 3 was significant at the .10

level (F(1,10) = 4.58, p - .10)

Although the differences In recali between high and low organizers in

groups N and A were not highly reitable, the fact that high organizers
in group N recalled less than iow organizers, and low organizers in
group A recalled less than high organizers is indicative of an aptitude-
treatment interaction. The interaction was tested by comparing means
from only the third recall tri1al. These means are presented graphically
fn Figure 3.

A2 x 2 analysis of fartance. in which subjective organization (high
and low) and passage organization (name and attribute) were factors, was
computed, Both main effects were nonsignificant, but the subjective
organization by passage organization interaction was significant
(F(1,20) = 7,98, p <« .05). Given a prior F-test, 1t 1s appropriate to
use the Fisher Least Significant Difference to determine which differences

contributed to the significant interaction effect. Using this procedure,
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correct on trial 3 for the name and atiribute groups.
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1t was determined that the low subjective organizers in group N recalled
significantly more sentences than the low subjective organizers in group A
at o = .05. However, recall of the high subjective organizers in group N
did not differ from the recall of high subjective organizers in group A,

Thus, the observed interaction is ordinal rather than disordinal.

Discussion
The discussion which follows is divided into three sections:
(a) passage organization-recall and the selection of clustering strategies;
(b) individual differences in crganizational ability; and (c¢) summary and
suggestions for further research.

Passage Organization-Recall and the
Selection of Clustering Strategies

Passage organization was found to have a marked effect on recall
and the selection of clustering atrategies. Recall was highest in the
name condition and lowest in the attribute condition; with recall for
the random condition falling between these extremes. The poor recall
of the attribute group is not consistent with previous research
(Frase, 1969; Schultz & DiVesta, 1972; Friedman & Greitzer, 1972).
In these experiments the attribute condition yielded recall equal to
or greater than the recall in the name condition. However, the poor recall
of the attribute group in this study may be explain«d by an examination of
the clustering strategies used by learners in the attribute and random
conditions and the sequential structure of the attribute passage.

The clustering data indicated that the attribute group utilized the
attribute strategy no more than did the random group. Since the

attribute organization passage had no differential effect on the selection
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of clustering strategies, the usefulness of attribute organization is
questionable. In regard to sequential structure, Meyers, Pezdek, and
Coulsen (1272) have shown that seriai position cues are used by students
in the attribute group, but not by students in the name or random groups,
and that when these cues are removed, recall ot the attribute passage
was debilitated. Furthermore, tn the Schultz and Divests (1972) s tudy,
the concept names appeared 1n a constant order across concept attribute
paragraphs (personal communication), thereby permitting the us: of
serfal position cues which faciiitated reca-'. in the attribute passage
used in the present study, however, coniept names were 1n a ditterent
random order tor each concept attribute poragraph. Therefore, the benetit
of having the concept names appec* 'n the same sequential 0-der acv0ss
paragraphs was not available to the lea-ners i1n the att'ibute g oup,
and, consequently, recall for that grcup was depressed

With respect to the selection ot (iustering St-otegies. the name
group clustered almost complete’'y by néves, whe -eas the other groups
tended to use both the name ana att- bute ¢ ustering »trétegies
However, clustering by names was the dcminsrt strategy smong the random
and attribute groups. This preference to/ the name clustering st-ategy
1s very reliable, for it has been also noted 1n at 'east three other
experiments (Frase, 1969; Schultz & DiVesta, 1972; Meyers, Pezdek,
& Coulson, 1972). Two explanaticns of this tinding ha.e been oftered
by Schultz and DiVesta (1972) First, the dominance of the name strateqy
may be a functfon of the information processing requirements ot that
task. In that case, the name strategy wouid be chosen because it served
to reduce the load placed on memory. Second, the dominance of the

name strategy may be a function of .ultural predilections. From an
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organizational theory point of view, it is valid to say that learners
typically organize information primarily by categories and secondarily
by attributes of those categories. Thus, the name strategy is dominant
because learners use adaptive, organizational processes in which recall
of categories facilitates recall of attributes of those categories
(Tulving & Pearlstone, 1966; Weist, 1970), and which serve to increase
the capacity of the memory system. This data indicates, then, that
students not only use organizational processes, but they tend to use

the most parsimonious organizational scheme available as well.

Individual Differences in Organization Ability

The above discussion disregarded the effect of individual differences

on recall and the selection of clustering strategies. Therefore, those
statements must now be qualified by an examination of the differences
between students high apd low in their ability to subjectively organize
verbal input.

In the attribute passage condition, high organizers began by using
both clustering strategies to the same extent, but on later trials they
chose to reorganize the passage and use the name strategy. The low
organizers, however, exhibited an opposite pattern. Early in learning
they used the name strategy to a greater degree than the attribute
strategy, but on the second and third trials they used the structure in-
herent in the materials. These clustering results correspond closely
with the recall data for the attribute group. On trial 1, when the low
organizers were attempting to reorganize the passage, and the high
organizers were attempting to find relationships among the sentences, they

racalled the same amount. However, the low organizers could not reorganize
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the material, and consequently were forced to gradually adcpt the attri-
bute strategy, a strategy which does not yteld high recall. Thus, the
differences between high and low organizers increased across trials
creating the interaction between subjective organization and trials in
the attribute condition.

Similar results were obtained 1n the name and random grcups. In
the name group, the high subjective organizers used the attribute strategy
to an increasingly greater extent ove- trials, whereas iow subjective
organizers used the name strvategy exclusively In terms of the amount
recalied, these g-oups differed signif cantiy oniy on tr:al 3; the trial
in which the high organizers were nsing the attribute strategy to the
greatest e«tent  Fu-therimore, 'n the random gsoup, the cniy trial on
which high and 1ow organizers difiered signiticantiy wes the same trial
(trial 1) on wh'ch the low a-ganizers were predomipately using the name
strategy. On later trifals, &s the use ot the name st atecy by low
organizers deciired, low o gantze*s d'd not reca!! moe sentences than
the high orgsnize s, These results suggest the¢t the adcptiin ot a
single effective strategy resuits i1n higher reca'l than the adoption of
two strategies, one of which 1s inetficient. Thus, these results support
the view that subjective organization and the recall ot connected dis-
course are dependently related.

In the context of this experiment, low organizers may be characterized
as being highly influenced by the external structure of the learning
materials, and they tend to mirror that organization in their recall.
High organizers, however, are able to reorganize the materials, but that

was not to their advantage because of the time constraints involved.
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That 1s, high organizers actively sought alternative relationships
among the sentences, thereby reducing the amount of time spent memorizing
them. Thus, only in the case of the attribute group, when the low organ-
izers were severely limited because of the explicit structure and the lack
of serial position cues, did the high organizers recall more than the low
organizers. Although mere speculation, it may be that in the random
group high organizers would have recalled more than low organizers
if more learning trials were given.

Given the significant ordinal interaction between paragraph organiza-
tion and subjective organization on the number of correctly recalled
statements, it 1s quite apparent that low subjective organizers require
learning material which is highly and efficiently organized. Learning
materials which place Ihttle constraint over the organization of recall
cannot be effectively reorganized by subjects low in subjective organization.
However, regardless of whether the name or attribute passage was studied,
subjects high in subjective organization recalled similar amounts.

These results serve to qualify results from previous research which
was not concerned with individual differences in that the finding by
Schultz and DiVesta (1972), that learners in the attribute condition
gradually adopt the organization inherent in the passage, is only true
for those low in subjective organization. In addition, the importance
of a learner's subjective organization ability, as measured in this
study, in learning from prose material was demonstrated. It remains
to be seen, however, whether or not these results are replicable in

more complex learning situations.
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Surmavy and Suggestions for Further Research

In sumary, the major conclusions of this research.are as follaws:

(a) Passages organized by concept names are-easier to learn than passages
organized by attributes or by randomization; (b) The name.strategy is.
dominate -because 1t reduces memory load and because 1t reprasents most
closely the way individuals organize verbal input; (c) The attribute
organization must be inferred and when all students in that conaition
are considered, there is no effect of attribute organization on the
selection of clustering strategies; (a) Although the appropriate -controls
were apsent, it appears that a viable explanation of the poor recall
performance of the attribute g 2up revolves around the unavailability of
serial position cues; (e} Low organizers are influenced by the apparent
structure of the passage, whereas high organizers are not; (f) High
organizers attempt to find reiationships among the elements of the
passages, and as a resuit, time for learning 1s reduced and recall suffers;
(g) There exists an-ordinal interaction between subjective organization
and passage condition.

These conclusions are certainly not definitive, for they serve only
to suggest streams for future research. Based on these conclusions then,
the fallowing recommendations -are made: (a) The measurement of subjective
organization should be examined carefully for possible artifacts resulting
from the matching procedure; (b) Administration and scor1ng of the sub-
Jective organization measure takes a prohibitive amount of time. Therefore,
before any volume of research is undertaken in this area an economical
easy-to-administer instrument must be ueveloped. In this regard, the

potential use of a computer for real time presentation and scoring is
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extremely attractive; (c) The construct of subjective organization must
be empirically validated. The evidence to date is most suggestive, but
conflicting results abound; and (d) The aptitude-treatment interaction
must be explored for potential payoff with more meaningful and more complex
instructional treatments. In addition, it would be profitable to measure
subJecfive organization in different populations so that the entire range

of that aptitude may be effectively studied.
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