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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, erbal c'eativity, associa­

tive memory, closure, ani subjective organization weve taken. The
 

Name group recalled more cor.,.ert statemernt than the other g'oups,
 

clustering by names was p.'edoninant 1o' ), 'oups, and uniqLe
 

patterns of cor-elationb we.e obtaineo ofcr . 
 factcs and
 

recall scores for each group. These 
,esu,t indicated that learning
 

a highly organized passage and using a prere,-ed .ecall st~ategy
 

yielded superior recall. The analysis of the subjectie organiza­

tion data Indicated that high organizers wee not hirh'y influenced
 

by the inherent structure of the learning mateials, whereas low
 

Organizers were. 
 Thus, students low insubjective organization
 

require highly strucutred materials, while students high insub­

J'uctlve organization perform simi l ly on materials 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 is 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 Is, 

ifone's criterion for success is significant disordinal optitude­

treatment intE actions. For example, in an examination o. 90 

aptitude-treatment interaction studies, Bracht (1970) tounc only 5 

which reported significant disordinal interactions, whi4e 85 ,epo'ted
 

ordine.] or no interactions whatsoever. He did, howe~er, pvovlde
 

educational researchers with some optimistic data For examp e, he
 

found that aptitude-treatment interactions were most 1ikely to be fcund
 

if factorially simple aptitude variables were used .ather than factcflalty
 

complex ones. This finding supports the recommendation made ear'iler by
 

Jensen (1967) and Melton (1967), that hypotheses about individual differ­

ences should be specified in terms of the basic processes poposed by
 

current theories of learning. Furthermore, Bracht's results reinforce
 

the view that inaptitude-treatment interaction research one should
 

select the ability factors which correspond most closely to the require­

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

input on the leaning of organized and unorganized prose was examined. 

Tuhving 01962a, p. 345) cast the definition of subjectibe organiza­

tion inteems of information processing theory (Miller, 1953) as the 

"information inthe output not found in the input." However, such 

discrepencies are not due to error but represent individualistic 

recail st'ategies 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 inthe materials (provided by the experimenter)
 

rather than the generation of idiosyncratic organizations.
 

Attempts which have been made to clarify the relationship between
 

organlzdtlon inmemory and performance at recall have been, for- the most
 

part, limited 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 on the fee-fecall
 

of sentences and on the selection of clustering strategies? and (c)What
 

is the relationship between subjective organization ano ,thet task-relevant
 

cognitive abilities?
 

Method
 

Subjects
 

Seventy-five male and female students enrolled in an fnt'UduCtOry
 

psychology course at Florida State Universty du',n9 the , arid wInter
ra


Quarters (1971-72) participated in this experiment as part ct the,
 

course requi rements. 

Learning Materials 

A concept name by concept attribute matrix, developed by Schultz & 

DiVesta (1972), in which the names were imaginary nations ana the attri­

butes were characteristics of those nations, was used to construct the 

paragraphs used in this study (see Schultz & DiVesta, 192, 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. Inone condition each paragraph dealt with
 

all the attributes of a single nation (name organization). Inanother
 

condition each paragraph dealt with a single attribute of every nation
 

(attribute oyganization). A third condition consisted of a random arrange­

ment of the sentences.
 

The o-ganization of these passages was determined quantitatively by
 

computing c usteeing Index for each one. The clustering index was the
 

same as that used by Frase (1969) and Schultz and DiVesta (1972).
 

Clustering sco'es wee computed by coding the sentences accoding to
 

which na-ne o- dtt'libute they refet:eo to and iisting them sequentially,
 

A clustering inoex was then computed tor both the read;ng passages and
 

the recall protocols as follows:
 

Ci : tR,kT-K 1 A LOO 

Where:
 

R the numPber of repetitions of a 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 of 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 rcasons. 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 infree 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 inrecall.
 

Postman (1971) suggested that measures of output consistency are
 

inadequate because the organization imposed on unreiated words is in the
 

form of multiple dependencies (associations) between words. Therefore,
 

measures of organizational processes which are based or, the pal rwise
 

comparison of recalled words only measure a portion of the true organi­

zation. Another weakness of current indices ot ogan'zaticnal pocesses
 

Is that varied presentation orders prevent Ohe tormat'on 0t a single, 

well-defined organizational scheme (Wood, 1972). Howe~e-, constant 

orders of presentation permit the use ot serial position cues as a recall 

strategy, thus preventing the use of idiosyncratic clustering strategies. 

For several reasons, then, a more adequate measure of organiz6tional
 

processes isneeded.
 

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 chaacterized by having
 

an organization index for unrelated words which was nearly 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 oganizatron index for
 

categorized words. Such a measure may be opeaticnalized by (1)presenting
 

for free recall both categorized and unrelated wc'os, 12) calculating 

organlJifv Indices for each type of mate-;oi, ana ( forming a ratio 

of the ,ased on noncategorized words to the ndei b6se on categorized 

words , ratio would range from 0 to an aanc-,nt equai tc the 

maximufr. . noncategorized organization indeA. howeer , scores 

at the .,, end of that range are unlikely tca---o,f. catego:es are 

used. h v,,,rds were all presented at once -n o'te, to minimize the effects 

of se,;" :,,.ning and to facilitate organlizotior by hcng all wo(ds in 

view at ,.Itimes. 

Because a constant arrangement of Wods o~e. t'ials might permit the 

use of spatial cues as a recall scheme, and because the orgarnization indices 

utilized measure more structure, in terms of an tip e dependencies, than
 

simple pairwise comparison indices do, the wo,o.- were p'esented in a
 

different random order on each trial.
 

The stimulus materials were developed by BGwn (1967) and consisted
 

of ten low frequency nouns from each of three categc ies (kinds of cloth,
 

four-fouted animals, and musical instruments) chosen from the Cohen, 

Bousfield, and Whitmarsh (1957) norms, and 30 noncatego'zed nouns of the 

same frequency as the categorized nouns, Select;cn of the noncategorized
 

nouns viab rustricted in that no noncategorized wo-d chosen shared a primary
 

associate with any other word on the list and thet no noncatego'ized word
 

was itself a primary associate of any other word The 60 nouns were
 

arranged randomly on legal size paper for aamin1;tration ina total 

presentation format. The same words were pfesented on each trial but 



the arrangement on the page differed for every trial. 
 A total of eight
 

study-recall trials were given, with 2.5 rnutes for study and 5 minutes
 

for ffee recall. Standard free-retall :nstuctions were given prior to
 

the first trial.
 

Calculation of Subjeutive Oeganizat'cn 1nde*
 

The procedure used to conpbte the organization index on the recall
 

protocols was programed in Fortran -V ;ind mpieiTe.Led on the CDC 6500
 

compucet at Florida State Uniers'ty. The p"cgram compares, by means
 

of nested do-loops, successive pa!,' -i 'ecail trials (I with 2, 2 with 3,
 

3 with 4, etc.) in search of words conbztently ecalled together. To
 

illustrate the procedure, conside, two etail protocols, one for trial N
 

and one for trial 
N+1, where tEn WO.OS 6.e "ec .'iea on trial NIi. The 

first pass comparison, then, ccns,-L- c' n-4 6 .ompa1scns, between 

words in serial positions 1 through 5 r, t-. N dna wras in serial 

positions i through 5, 2 through 6, W tr,, .,qh . 4 though 8, 5 through 

9, and 6 through 10 on trial N-i Fo, eadh o the 6 c.mparisons on this 

pass the program counts the numbe, cT woas 'n 
common between the two
 

word groups being compared. Two separate reelords are generated on the
 

basis of 
the number of matches cons aerea to form a cluster. The first
 

record consists of the total numbet .,t matches. If there is only one
 

word In common between group 1-5 .n t al 
N ana goup 1-5 on trial N+1,
 

then one match is recorded. Simil&ely, it twc words aie in common
 

between those groups then two matches ae recorced This procedure
 

counts isolated words and pairs as 
wel, as larger clu.,tes in forming
 

the clustering index. 
 For this reason, another "ecofd is generated which
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the number of matchesbegins recording matches between groups only if 

is 2 3. Thus, only clusters of words 2 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
 

3. When n-4 passes are completed (nequals the number of
comparison a 


words recalled on trial N), the program begins the same procedure with
 

The total number of matches is divided into
trial N+1 and trial N+2. 

the number of matches for categorized words and for noncategorized 
words. 

For the purposes of this investigation, the measure of subjective organi­

the ratio of number matches for noncategorized wordszation was taken as 

to the number of matches for categorized words. 

tests. A battery of aptitude tests was administered toReference 

the subjects inorder to partially establish the construct validity of
 

subjective organization and to qualify the performance and clustering 
data 

The test battery included theobtained on the experimental passages. 

(French, Ekstrom,Advanced Vocabulary Test, the First and Last Names Test 


& 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.
 

The three treatment
Experimental design and scoring procedure. 


groups (N,A, and R)were presented the appropriate passage for study
 

and recall three consecutive times. This arrangement yields a 3-group
 

multivariate design inwhich 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, nam: ano attribute clustering 

indices, a combined clustering index, and an ave'age cluster;ng index.
 

A statement was counted as correct if the name was pal'ea with the
 

appropriate attribute value. In the case ot compolno z itbute -alves,
 

only one member was required for the statement tc be scs'ed as cc rect
 

Minor spelling errors were tolerated. Inco-el' aCICt'cfn t, .0 ,1Wt
 

name-attribute value pairs were tgnoreo and the -.tatemenr w twoo 

as correct.
 

The combined clustering index was debl=rlec to tet'ect b.th name
 

and attribute clustering within one iroe, J & DiVesta, 1972)
;Ltz ,t 

is computed as follows: Name clusteinr inoe, - Ati,,o.te c:outeng
 

index + 100. This procedure pr'oduces a 'ange ct scc es cmf tc, ze'o 200 

High scores represent predominate name oluse,ing, and cw sco es represent 

predominate attribute clustering. Sco;es ta.ling aourd ±00 raiuate that 

neither name nor attribute clustering was p~edcmnant. rhe o eoge cluster­

ing index was the arithmetic average ot the naxe and atl bute ,ndexes. 

Procedure. The subjects reported to a typical cas.,som ir,g'oLps 

ranging from two to ten. They were told t.hat they wculd be participatlng
 

in an experiment on how people learn from prose and that the session would
 

last three hours.
 

The Remote Associates Test was given first tollowed by the experimental
 

passages. The passages were shuffled to Insure a rdndoi, distribution of the
 

conditions among the subjects. The passages wee studlea for tive minutes
 

and six minutes were allowed for free recall Three sti.y-,ecall triais 

were given. When the third recall trial was completed the subjects were 

given a short break, after which subjective organization was n'easuied 

http:Ati,,o.te
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by the presentation of sixty nouns in &total presentation format for 

eight Consecutive study-recall trials. Mother break was then given, 

followed by the administration of the Advanced Vocabulary Test, the First 

bid Lst lams Test and the Mutilated Words Test. The subjects were then 

Inforred about the purpose of the eoerimnt and thanked for their par­

ticipaton. 

%sult 

ca~l. Moai an St.n4va Dwitions oer 11 tuifls for each 

treatimnt group on the number rt .o-roct statownvi focalled, erroui of 

Cowition, and the total numbor of stotowfts '1called, are Preseled 

in Table I. Nultivariatoe anulyseb of variance, in %%Ich trials ropre­

santed multiple dptnrnt, ,vridbles for each subject, were Coiuted 

sairataly for the n ber of trmct stawweqts, errors, ad total 

rmall scores. Thos# anilym4 si*wml|s in TOOle 2, indicated 

tht tht n.eer of Corr*f t Ste wwntb ,OC41e4 inc1eiOd acr0us trialS 

for ail 9MOPS (N.Aili, GtC# Nwm',wIled silgniflcetly more correct 

statewents than grwp A on 11 trials, Group R recalled Noe correct 

SIUtOft t ro i A, but oalY the differvace an trial 2 uis significant. 

S1tlrly, group " rcall@4 Nor* kta tnt then group I, but only the 

difference an trial I ws significant. 

roe the nabor of statoments 0,1clled, grovp # recalled significiatly 

more statoments tha 9foup A on all rials, end sinificant! more than 

the rwno group on trials 1 #a42 but not on trial 3. The attribute 

and rond0m groups did not d1ter on ay trial an the total niawor of 

statwnts recalled. The thre tratment r"s did not differ On the 
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TABLE 2
 

Mmfova Suffary Table for the Number of Correctly Recalled
 
Statenonts, Erors. and Total Recall Scores
 

Variable 

Number 

Correct 

Hypothesis(nul])a 

Group h Men at'e L(qiL-

Group A . 

Group k " 

Trial 1 

Trl 11 " 

TrIl ! " S " 

Errors 

Group N 1eans a* Equa, 

Group A a 

(.roup R 

,i!*t1 

trial N " 

1"Id' Il" 

Tt tal 

Group ftMens ar* Equal 

Group A M 0 

Group R 

trial i 

llall r,41 II " 

TrIl I 

df/df 


2/71 


2171 


2/71 


2/72 


2/72 


2172 


2/71 


2/h 


271 


2/72 


2/12 


272 


2171 


2/71 


2/71 


2/72 


2/72 


2/72 


f 


34.4 


15.9
 

26.5
 

3.9
 

7.2 


6.0
 

2.0 


.3 


2.3 


.3
 

.8 

.0
 

26.5 


14.3 


23.2 


5.9 


7.7 


5.1 


cison(I-a-.95)
 

Reject
 

N 

Fail to Reject
 

of
 

" 

* 0 0 

ReJect
 

"
 

0 

a 

a 

1A 

Th# hypcottvt5 'Group it tveitn are oqual" r"fors to tihe three trial 
sows for Lhat tgrou,p n4 the hpotho.htb iTr141 I Rofan$ Are equal" refers 
t Ow three #**nt for that trial, 

http:cison(I-a-.95


13
 

number of errors made, and errors did not increase over trials for any 

group. 

Clustering. Means and standard deviations for each treatrrent group
 

over all trials for name, attribute, and combined clusterinq scores jve
 

presented inTable 3. Multivariate analyses (see Table 4)on naX'c Oluste,­

ing indicated that group N clustered rmofe by nalie', than dId 'IlrGcJ A d111i 

group R. Group A and group R did not differ in theietent to 'ni.. th. 

used the namec clusterinq strateqy. Fo, jrcup N and group A nire c i:.ttt -1((, 

neither increased nor decreased across trials. Ingroup R the only di, er­

ence between trial rians occurred on trial 2 and trial 3; tial 3 nat
 

clustering being siqniflcdntly lower thdn trial 2 name clustering.
 

Analysis (t attribute clusterinq (see Table 4) indicdted that 

group A ana (group R (lid not dlitfer in the eytent to which they used that 

strategy, but these groups clustered OWL- by attributes than did group N 

Groups A and R clustered tme by nares than by dttrIbutCS, as evidenced by 

their scores on the co0Trbined clustein( indCA. Theretcre, these significant 

results are due to the lack ol dttr ibute cl,stet inq by group N (ather than 

by a prcdom nance of attribute clusterinq by (groups A and R. 

In order to examine the arx)(Unt of clustering reflected )y both 

nane and attribute scores si hultaneously, tho cormbincd clustering index 

(Schultz & DIVesta, 1972) was cdlculated for each trial ,nd used as a 

dependent meaure. A itultlvarlate analyses of variance on these means 

(see Table 4) indlcated that ,Iroup N clustere-J moe by names than group 

A or R. These latter (groui) (li( not differ inthu extent to whlch they 

used either the nantv or attributo clustering strategy. No (jroup on 

any trial clustered more by attributei than by names. 





TABLE 3 

Means and Standard Deviations of the Name, Attribute, and Combined Clustering
Indexes on all Trials for the Name, Attribute, and Random Groups 

Trial I Trial II Trial III 

Treatment 
Group 

Name 
Index 

Attribute 

IndeA 
Combined 

Index 
Name 

index 
Attribute 

Ine 
Combined 

Index 
Name 

Index 
Attribute 

Index 

Combined 

Index 

Name 

M 65.36 2.60 182.76 92.12 5.32 186.80 93.20 7.32 185.88 
SD 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 00 31 08 117 00 44 08 40.88 103.16 
SD 41 79 39.82 70 60 43.00 3; 64 75.2? 45 38 45 55 83.38 

Random 

M 52,44 21.16 i31.16 59 :2 25.00 134-1b 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 
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TABLE 4
 

lManova Summary Table for the Name, Attribute, 
and Combined Clustering Indexes
 

a 
Variable Hypothesis(null) df/df F Decision(l-a- .95)
 

Group N Means a; e Equal 2/71 .43 Fail to Reject 

Group A " " " 2/71 .74 " " " 

Name Group R " " " 2/71 3.26 Reject 

Index Trial I " " " 2/72 8.34 " 

Trial II " " 2/72 9.24 If
 

Trial 11 " " " 2/72 15.88 I"
 

Group N Means are Equal 2171 .13 Fail to Paiect 

Group A " " " 2/71 1.15 " " 1" 

Attribute Group R " " " 2/71 3.89 Reject 

Index Trla; ! " " " 2/72 7.79 

T'ia- 11 " " " 2/72 4.76 

Trial Il1 " " " 2/72 6.96 

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

Group A " " " 2/71 .85 " " of 

Combined Group R " " " 2/71 5.28 Reject 

Index Trial I " " " 2/72 10.49 

Trial II " " " 2/72 9.08
 

Trial Il1 " " " 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. InTable 5 the significant
 

correlations 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+AI).
 

Unique patterns of significant correlations were obtained 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 correlation with total recall on all
 

three trials of group N. Incontrast, 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 ingroup N, and negatively related on trial 1 in
 

group A,but not at all on trials 2 and 3.
 

Scores on the cognitive facto( tests were used as predictors, and
 

recall and average clustering indices were used as criterion variables in
 

separate multivariate multiple linear prediction analyses for each group.
 

Ingeneral, the null hypothesis for these analyses was stated as follows:
 

Ho: In the five predicto.model, variable x (or variable x + y) does not
 

affect linear prediction on any of the three dependent variables (trials).
 

Ingroup 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,
 

p < .05). None of the factors significantly affected the linear pre­

diction of recall, or average clustering scores ingroup N or R.
 





Group 

b, 

M 

Name SL 

vd 

Cl e 

Cr 

M 

S 

Attri- V 
bute 

Cl 

TABLE 5 

SigniflLant Correlations Betwee, ind-vioual Ditference Measurer-, and
 
the Number of Stdtements Coi-ectiy Recal,:ed, Total Reca:l, and
 

Mean Combined Clust.er;ng Scores o dil Teals tor the Namre.
 
Art, bUte, an., Rardcr Goups 

Trial i,l IAI 
Number Totai Mean Nl',bE- Total Mean Number 


Correct Reca!l Cluste-ing Co,-ect Recali Clustering Correct 


.601 38; -494 .356 


.385 .494
 

.365 
 369 

.335 .373
 

.365 .602 


- 368 

350 .349 .328 


(Table 5 continuec .rnnet pdge)
 

Irial III 
Total Mean
 

Recall Clustering
 

490
 

.335
 

.448
 

-.394
 



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 

Group 

Number 

Correct 

Trial I 

Total 

Recall 

Mean 

Clustering 

Number 

Correct 

Trial II 

Total 

Recall 

Mean 

Clustering 

Number 

Correct 

Trial III 

Total 

Recall 

Mean 

Clustering 

Random 

Cr 

M 

S 

V 

.413 

-. 391 

.384 .380 .368 

o 

Cl .346 

aCreativi ty 

bRote Memory 

cSubjecti ve Organization 

dVerbal Comprehension 

eSpeed of Closure 



Inorder to further examine the effect -,t subjective organization 

on recall and clustering performance, the aistr'bution of subjective 

organization scores was rankeo 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 

inthe name, attribute, and random gyoupE, These extreme groups were 

TABLE 6
 

Mean Number Correct and Mean Combined Cluster*ng on All
 
Trials for High and Low Sob;ect, e Ofganizevs
 

in the Name, Attribute, ano Par.dcrr Group 

Mean Mean Mean Mear, Mean Mean 
Gro.,p Number 

Correct 
Combined 

Clustering 
Nufrbe, 
Cor. E, 

Cc;.binea 
C.vsterng 

Number 
Ccrrect 

Combined 
Clustering 

Nan'e 1 "' ' 

HSO 7o6 176.0 tO.6 j98 8 12 0 193.8 

LSO 9,5 187.5 12,6 195 8 1,.2 199 0 

Attr ib-,te
 

HSO 7,1 99.8 10 2 i55 8 15 5 156.5
 

LSO 7.O 136.0 8.2 69.8 10,6 S9.2
 

Random 

HSO 4.8 84.3 7.0 126.2 10.6 81.3 

LSO 8,0 160, 100 137.8 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 I.--Mean combined clustering index for high and low 
subjecti ve organi zers i n the name, attribute, 
and randomn groups on the three recall triald. 
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As can be seen inthese f'gures, high and low $ubject've ofanhiflers
 

perforad rkther differently. Cons4e, ftis the CoabuheO Clusterlng 

index. Ingroup R low subjective oro9wlie,' oe'9anl'ed their recall pre* 

domnately by nas. The high 6,objectie orgaln'ZVri fmed the attribute 

strategy to a greater extent thsn the ntew strategy on t'la1b I and 3s 

but just the reverse cn trial 2. The Cnly igqlaticnt diffe,enc@ between 

high and low oganizerS in gtoup R. as on trial I (F(.10) * 8.72, p , .05). 

In group A the high subjectwe olOiL@V bogan by uslng neither sttegy 

n thoy Ptoominatelyto a greats, extent than the othe'. b,,t later tr~i'a, 


used the nabe strategy. The low utvtt t - 4,iniz't, f i. the otre, mand,
 

began by using the nano steteogy. 	 but by tht th a t, ', w-Se u'nq the 

Ofganizatt1Cfl Inheirent 'n t1%# Paqv ni~.. A t,10i ar.J 1CW o~qanIZev 

did not difter tignlficatitly on co:a.,r4O , #01d' P% ci rjy t, #I In 

, ' group N~, low subjectiie t nvr.:e As .radjthe W'. v-14 %1,tf14), 

but the high subjective oqanfiL#;s wAC o.' rCU C'O~Ltoato v,ci 

~* soenclustering on trials?2 &r 3. ! -0h t " n l I r 

between high and low organime", in 9,op N w cwo"orne- , nj 

low %vb-On the number o( correct totew!lt% q@caled, the hih 4nO 


In
JlCtlvl organizers again perfo,ffd in maekedly o'",e'ent wtyS 

me correct wettentq, then group R low subjective organizers 	tecdlfj 

tr al, out tne only $1,qtlcflthigh subjective organizes,on a1l 

.(I,10) P - 0). !n group A. t'ietrial I ( ".)6,
difference was on 
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reverse was true; high subjective organizers recalled more correct state­

ants thin low subjective organizers. F-ratios for the differences 

between groups on trials were very low for trials 1 and 2, but the differenco 

an trial 3 was significant at the .10 level (F(1,10) a 3.48, p < .10). The 

differences between high and low organizers increased across trials 

resulting Inan interaction between subjective organization and trials.
 

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

* 3.88, p t .10). Ingroup N,high and low subjective organizers recalled 

a similar 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 

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

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

Although the differences in real) between high and low organizers in 

groups Nand Awere not highly reliable, the fact that high organizers 

Ingroup N recalled less than ;ow organizers, and low organizers in 

group A recalled less than high organizers is indicative of an aptitude­

treatmnt interaction. The interaction was tested by comparing means 

from only the third recall trial. These means are presented graphically 

inFigure 3.
 

A 2 x 2 analysis of variance, inwhich 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) w 7.98, p , .05). Given a prior F-test, itIsappropriate to 

use the Fisher Least Significant Difference to determine which differences 

contributid to the significant interaction effect. Using this procedure, 
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Figure 3.--Interaction or subjective oroanfzation and mean number 
correct on trial 3 for the name and attribute yroups. 
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it was determined that the low subjective organizers In group N recalled 

significantly more sentences than the low subjective organizers in group A 

at a a .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 isdivided into three sections:
 

(a)passage organization-recall and the selection of clustering strategies;
 

(b)individual differences incrganizational 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 inthe 

name condition and lowest Inthe attribute condition; with recall for 

the random condition falling between these extremes. The poor recall 

of the attribute group isnot 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 inthe name condition. However, the poor recall 

of the attribute group inthis study may be explair,.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 8tt(Ibute organization is 

question ble. In regard to sequential tV,,ctu re,
Meyes, Pezaek, and
 

Coulson (1972) have shown that serial positron cues are used by students
 

in the attribute group, but not by students in the naae or random groups,
 

and that when these cues are removed, recall ot the aLtr4bute passage
 

was debilitated, Furthermore, in the Schultz and DiVesta (1912) study,
 

the concept names appeared ina constant order across concept attrlbuto.
 

paragraphs (personal communication), thereby permitting the us.i of 

serial position cues which faciiitated re.a,'. 4n the attr'bute passage
 

used in the present study, however, oncept names were in a ditterent
 

random order for each concept attribute poragraph. Theretore, the benefit
 

of having the concept names appeo, ,n the .ar.e sequential o-aer across
 

paragraphs was not available to the ,ea.ners in the att,b4te g-oup,
 

and, consequent)y, recall for that grcup was dep'essEa
 

With respect to the select;or of .h.sterir.g 51otegies. the name
 

group clustered almost complete'y by ha, , whe.eos the othe, goups 

tended to use both the nae aria itt, butE L uoteinq ,tfatey:e) 

However, clustering by names was the acrrndr-t ztyategy 6mong the random 

and attribute groups. This peeference to, the name clustering st'ategy
 

is very reliable, for It has been also notEa inat l east three other 

experiments (Frase, 1969; Schultz & DiVesto, 972; Meyers, Pezdek,
 

& Coulson, 1972). Two explanations of this tnding have been ofterea
 

by Schultz and DiVesta (1972) First, the dominance of the name strategy
 

may be a function of the information pvocessing requirements of that
 

task. Inthat case, the name strategy would 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 p'edilect!ons. 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 inwhich recall
 

of categories facilitates recall of attributes of those categories
 

(lulving & 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 inOrganization 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 and low in their ability to subjectively organize
 

verbal input.
 

Inthe 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 

recalled the same amount. However, the low organizers could not reorganize 
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the material, and consequently were forced to gradually adopt the attri­

bute strategy, a strategy which does not yield 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.
 

Simila, results were obtained inthe name and random groups. In
 

the name group, the high subjecti'e organizers used the attribute strategy
 

to an increasingly greater extent ove- tv-ials, whereas Iow subjective
 

organizers used the name strategy exclusively Inte ms of the amount
 

recalled, these g'oups differed slgnif cant,y only on tal 3; the trial
 

inwhich the high organize's were iising the atteibute stiategy to the
 

greatest extent Fu'thefiTore, -nthe 'andom got.p, the cniy trial on
 

which high and tow orgarnize, differed signtrcantly was the same trial
 

(trial 1)on whi,ch the low oganlzers were predominately using the name
 

strategy. On later trials, as the use ot the nane st'ate~y by low
 

organizers dec;irea, low og rzes d'd not recafl mo'e sentences than
 

the high orginizes. These resuIts suggest thet the adopti:n ot a
 

single effective strategy results in h-ghe recall than the adoption of
 

two strategies, one of which is inefficient. Thus, these results support
 

the view That subjective organization and the vecall of connected dis­

course are dependently related.
 

Inthe 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 is,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 inthe random
 

group high organizers would have recalled more than low organizers
 

ifmore learning trials were given.
 

Given the significant ordinal Interaction between paragraph organiza­

tion and subjective organization on the number of correctly recalled 

statements, it isquite apparent that low subjective organizers require 

learning material which ishighly and efficiently organized. Learning 

materials which place little constraint over the organization of recall 

cannot be effectively reorganized by subjects low insubjective organization. 

However, regardless of whether the name or attribute passage was studied,
 

subjects high insubjective 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, isonly true
 

for those low insubjective organization. Inaddition, the importance
 

of a learner's subjective organization ability, as measured inthis
 

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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Summatr' anl Suogestions for Further Research 

Insummary, the major conclusions-of this.-research.are as foll owsi
 

(a)Passages organized by concept names are easier to learn than passages
 

organlgel by attributes or by randomization; (b)The name.-strategy is.
 

dominAte-because Itreduces memory load and because itrepresents most
 

closely the way Individuals organize verbal input; (c)The attribute
 

organtgation must be inferred and when all students inthat conoition
 

are cQosiderod, there isno effect of attribute organization on the
 

selectiQn of clustering strategies; (a)Although the appropriate -controls
 

were absent, itappears that a viable explanation .of the poor recall
 

perfor.mance of the attribute g'up revolves around the unavailability of
 

serial position cues; (e)Low organizers are Influenced by the apparent
 

structljre of the passage, whereas high organizers are not; (f)High
 

organiters attempt to find relationships among the elements of the
 

passages, an4 as a result, time for learning isreduced and recall suffers;
 

(g)Thpre-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 following recommendations ,are made: (a)The measurement of subjective
 

organization should be examined carefully for possible artifacts resulting
 

from the matching procedure; (b)Administration and scoring of the sub-


Jective organization measure takes a prohibitive amount of time. Therefore,
 

before-any volume of research isundertaken Inthis area an economical
 

easy-to-administer instrument must be ieveloped. Inthis regard, the
 

potential use of a computer for real timr presentation and scoring is
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extremely attractive; (c)The construct of subjective organization must
 

be empirically validated. The evidence to date ismost 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 

subjective organization in different populations so tha.t the entire range 

of that aptitude may be effectively studied.
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