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Abstract

TS

hober of stimlus ilems presented together (L, 3, or 5) and

instructions to organize were studied in a multitrial free recall

experiment with TR adolescents. The reswlis indicated that presentation

of 3 stimuli Logethex ?roduccd the highest subjeclive organization but
that ‘his blocking did nov influenéc overall number of cprrcct'rcsponses.
Rlocking did, hewever, extenq the recency effcet in the serial position
curve. Instructicns to orgenize resuiled in ncilher higher organizétion
ner more correct responses, Discusiaica of the results emphasized the
lack of corrclation between organizotion and amownt recalled in the

developmentally young.
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Blocking and Instructions to Organize J

in the Frec Recall end Subjective 7

Orgonization of EMR Adolescents

The study of organizational strategics ih menory in retarded subjects
is of intcrcest because of the sugeestion that retorded individuels are
defscienl in such stralegies (Spit;, 1906). If organization is missing
or infrcquent then il becomes izmortant to determine wader what conditions
this orgunization con be incressed and whether these same conditions will
Jead o increased recall., Studies with conceptually relé%ed stimul%
hove fowd significernt clusteiiﬁg wnder certain conditions, e.g., presenting
stimuli in a clustered arranéement (Gerjuoy, Winters, Pullen, & Spitz,
1969), and requesting the stimuli én'a clustercd arrangement (Gerjuoy &
Spits, 1966). Stuvdies in retavdation vhich heve investigaed organi-
zational. processes using unrelated stimuli, i.e., subjective organization
(s0), heve not been numerous. Gallagher (1969) cemparcd moderately
rebarded and CA equsl normels in u free recall task and found no d{f- ,

_ ference in S0 between the two populetions. Since hec did not repor£‘level
of S0 for eiiher group, it is impossible to ascertain whethe£ significant
S0 occurrcd. Herriot'and Cox (1971) found significent emounts of SO in

_ both mongoloid and nonmongoloid retarded subjects using only six stimadd
and simulianecous presentation.

One varisble that has been invéZtigated in studies of orgenizational
processes in memory hus been blocking. With conceptually. relaled stimuli,‘
blocking, or the preseniation of categorized word listis in groups of stimdli

according Lo iheir category structure, has been fowd to facilitate both

recall and clustering in comparison io random preseniation of the lists,
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This phenomcuon has been repeatedly demonsirated with normal edulis
(c.g., Dallebt, 198h; Cofer, Bruce & Reicher, 1966; Puff, 1973),

A
normel children (Cole, Frankel, & Shexrp, 1971; lMoely & Shapiro, 1971;

Kovesigawa & Oxr, 1973), and mentally retarded subjects (Gexjuoy &

Spitz, 1666; Gerjuoy et al., 1969). Explanaticns of the effect range

from suggestions of the development of retricval plans (Bower, Clark,

Lesgold, & Vinzcnz, 196?) to @ more classical contijuity approach (Wallace,
3.970).

Parallcling the research with blocking in categorized lists have
been studies cploring the effeet of consistentl& grouping wwelated
stimuli during presentalion trials. Such experiments, however, have not
been nearly so nuwnerous, nor have their resulis iuen 80 ciear-cut. Shapifo
and Bell (1971) studied blocking of pairs of iicms that had been previously
scaled to be casy ordifficult to orgenize. They found betler recall
and SO wnen easy Lo organize palrs werce blocked and presentcd simultaﬁcousxy.

Only SO wes fecilitated, Lowever, when hard to organize pairs were blocked

and presented together. Further, bolh Gienulsos (1972) and Tzeng and

Hang (1973), using vrocedures which induced grouping by threszes, found

thal grouping facili%ated rceall in the last three serial positions but
did not, in general, increase the probebility of recall. Since both .of
these experir. als used only a single trial frec recall procedure, the
blocking could noil lead to the developmeri of stable sesoclations vhich
might, in turn, have led to high SO a5 well as to high rccall.

Blocking of unrelated words in a muliitrial free recall sitaution
does not seem to have bgcn studied with normad children. Jeablonski
(1974), in a comprchensive review of the free reeell literalure in children,

t .
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L
fails to cite eny relevant studies. No dircetly pertinent cxperinents
with retarded subjects cowld be found, cither. lHowever, Herriob (1972)
uscd a procedure which indirectly mey have resulted in blocking. le
’ ¢
required, in one of his experimental conditions, that subjeets label
the simulbtoneously presented stimuli in the order of the previous
rceall ph?se. This lobelling might hove strengthened asscciations that
had led to the original rccall order, When results from this conditicn
wore comparcd to resulis from a random labelling condition, it was found
that S0, but not rccall, was facilitated.
In the present experiment, blocking wes investigaced ore extcn~-

sively in a 15-trial free recall situabion. Blocking of stimuli by threces

and by fives was compared with a standard sequential presentation. In

N
.

eddition, an in;tructional varisble was manipulated. Many studies (e.0.,
foely & Jeffrey, 197h; Ornstein, ;rabasso; & Johmson-Laird, 1974) have
found that instructions or training to organize material in certain wa&s
have led Lo both inercased orgenization and recall. An interaction between
blocking and insiructions was predicted. Instructiosns to org zanize vere
cxpected p; facililele bolh orgenization and rccall more in the blocking
‘conditions than in the scquentizl recall condition. ‘
Method
Subjcctq |
The subjects were 90 educable menlally rclarded adolescents cnrolled
in intcimediatc, junior high, or high school special education clusses
in ihe Hew York City Public School System. Table 1 present the Q, CA
and reading grade information for the subjecls in céch of six trcatmch£
) groups, '

s S S0t s B e Gy Bt PV 54 S G 20 Gm W D S G S8 D s S b

Inscrt Table 1 about here . K
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p
The subjects werc randomdy assigned.to the six trealmeni groups with
ihe restriction thor ithe number of subjecls in each group be approximeiely
cqual &t all itimes. Scven subjects vho hegen the exveriment did not
/ - .

complcie it; two of these subjects refused to continue and five were

droppz=d because of cxperimenial crror or cxcessive roise and interruptions.

Stimuli. and Anvarstus

The stimuli were 15 common words which were selected from the
Gerjuoy & Winlers (1969) list of vord ascociation norms for adolescent:
rctardatcs. lione of the words in the list had any measured association
strength to any_othcr list word according to these norms. The stiﬁuli
werc printed on 18.5 cm x 18.0 cm ligh® blue oakteg cards. For the un-
blocked cond}tion (G1), a singie word vas priniecd on a card; for blocking
by ibrees (G3), three words were veriically printed per card; ané for
blocking by fives (G5), five words sppeared on a card. The timing apparsaius
consisted of (1) a flashlight converted to an eleclric timer and set to
flesh cvery 2 sce to time ihe presentation of siimuli end (2) a stopwatch
to time the 60 sec recall peried. In addition, poker chips were used
as tpkens to give knowle&ge of results for number corrcct after each
trial; candy rewverds were used as incentive objeets,

Presenialion grouping and,instructions to organize vere the ivo main
independent voriables. Threc levels of grouping, (G, G3, G5) were fac-
torially combincd with two levels of instructions (I, NI) to yicld six
diffcrent bLetween-subject ireatment groups. In addiiion, the independent

varinble of trials was of importaznce in some analyses,

"/
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All sutjeets werc given 15 free recell trials. The arvrangement of stimuld
differed for differeni presentation groups acrozs these triusls. For Gl
{ihe words were arrenged in 15 .different prescniation oxders accordﬁng to
a Latin squerc. ‘Thus, cach stimulus appcared in cach gerial positicn
once and only once throuzhout these different orders. Further, these
15 orders were arranged in 15 different sequences of trials by another
Latin square, so that each order appearcd in a given position in the
sequéncce only once. Each of the lj subjcets in the two Gl groups (Gl-I,
G1-NI) was randoaly assigned to one of éhese scquences.
For G3 and G5 the grouping trcétmcnts requircd a slighlly differcnt
ervangenent. The wordslwcre randcmiy grouped into five clusters o&
three vords for G3_and threc clusters of five vords for G5. For both
G3 end G5, threc different grouwpings were maac to counteract thc.possible
effect of some single salient cluster. Thus, G3 and G5 cach consisiced
of threce levels vhich varied not in iheir actual words, but in the clusters
of words ihat wcre'grescntcd togelher. Once tlese diffecrent clusiers
hed been selecteq,f{he order of yords yithin a single cluster and clusiers
within a trial vas arranged to satisfy the following criteria: 1) Bach
stimulus item appeared in cach serial posivion of %he list only oncc.
2) Bach cluster appeared in cach portion of ihe list (each 1/5 forfGB and
cach 1/3 for G5) cqually often across all 15 trials. 3) 'The order of
items within clusters veried from trial to irial, but repcatcd three
times throughout the 15 trials for both G3 and G5. All of these crilceria
vere met by the different list groupings of G3 and G5. TFive subjects
vere randonly dssigned to the diffcrent list groupings within G3 and G5

and each of these subjecls rcceived s differeni sequence of the ordexrs.,
, /

5
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Each of these seyuences was comporcble Lo one of the sequences in G1,

\ /

~ B

; Thus, as ruch as possible, order,” sequunce, and serial positions effects
verc comparshle across groups.
- Procedure |
L Subjects were »un individually. Bach subjecl was read instructions .
appropiiate Lo his group. The lI groups received stendard free recall f‘a
- insiructions while the I growps were given examples of how they could .
form mediatlors, i.e., they wcre given semple words (e.ﬁ., pen and paper)
and were teld how ihey night associste them (You wr;@e with a pen on nggg.).
’ ; ¢

In eddition, the G3-I and G5-I subjecils were iold that the same vords would

?
alvays appear logcther in the same groupings. Subjecls in ell groups vere o

R
>

£told that they would rcceive feedback after each trial in the form of

. o
tokens and that ot ihe end of the game they could irade ﬁheir accumulateq
tokens for a prize. Whvee different sized prizes were availeble, The
smollest prizes would go to subjects who had beiwcen 100-149 coércct over
all. 15 irials; the medium-sized prizcd vere available for, subjecis vho had
150-199 corrcet; ihe largest prizes werc given to subjects who got 200
or more .right,

Two prectice trials were given prior to the start of the experimental
sessions. The practice triuls were just like the cxperimental sescions
except thal digits were used instecad of words,. For boih the practice and
the experimental trials, stimuli were presented toth visually'énd avdi.-
torially at 2 scc per word. For Gi, a new cexd was cxvosed cvery 2 sec
and the experimenicer recad ihe word clouwd, For G3 and G5 ; new card ves
exposcd cvery 6 and 10 sec respcctivcly,:but a vord vas read sloud evcry‘a .
sec in ihe order in which it vas printed on the card, A (G0 sce free rccall
Q fj

ERIC

_%J
.




. N ‘ . -~‘ . N
~ Blocking

. ’ * . U

- : 8 -

- ':!;4

period frucdiotely followed the preseniation of the last stimulus ;itemi — * “

s b} . “

Recall was oral with the experimenter manually transcribing as well .

as tape recording what was said. After the 60 see recall period, the

subject viag 1old hov many words he had ecrrectly recalled and given the i
appropriste number of tokens. After the 15th trial, cach sub:jcci'; vas

asked hov he had resembered the words and his response was recoxded.

Then, his tokens were counted and he was allowed to chao&e a prize.
h %

5

Results

Meon correcy recponses L
R 4

The nunber of correct responses was determined for each subject

,

for each bloc}.: of three trials., The overall means for Gl, G3, and G5
\were, respectively, 10.03, 10.%1, and ',io.sh. The mean for the I group
- was 20.10 tnd for the XI it vas 10,54, Hone of these small differchees
vas statistically significaiit. A Blocking (3) x instructions (2) x
Triel ﬁlocl:s (5) analysis of :'-vm~iance 'y.i.el.ded only one significant

effeet which vas that of Trial Blocks, (F(4,336) = 172.33, p<.0L), 1

‘indicabing that performance did improve.over trials.

. . . ) »
Subjective'organization

SO0 was measured by the ARCCf/x score as dcscrif)cd?.by‘Pellcgrino
(1971, 1972). Threc different SO measures were calculated: 1) Bi- .
directional relatlionships of pairwise or wiil size 2 organ”izati:on (802‘);
2) Unordered rclationships for unit size 3 (S03); and 3) Unordercd re-
lationships for unit cize 5 (S05)., It was considered important to

exomine wiit sizes 3 and 5 as well as the more treditional uwnit size

2, since ihe blocking treaiment into threes and fives might be cxpecled



“-

of the snalyses.

Clustering

Blocking
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tolinduce'crganlzatlon in these size wnits. The'SO socre was determined
for each subject for each of!;our blocks of three peirs of trials, nqt
considering the first two irials of the cipcriment since SO is not

s

expected to develop this early., Teble 2 present the means for the

. .
different experimental conditions. Sevcral observations may bc made
about theée means: 1) G3 produces loarger £0p and SO3 scores then does

Insert lable 2 about here ' .
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either G1 or G5; 25 Very little organization is measured by 305; 3) SO
increases across irial biocks; hj There“is little diffevence in SO for,
the different ins%ructional groups, éeparate analyées of variance
(Blocking (3) x Instructions (é) x Trial Pair Blocks (4)) for SO end

S05 indicated significand mein effects of Blocking (805 : (F(2,8k4) =
851, p< 013805 ¢ (F(2,84) = 7.32, <.01) and Tiiel Pair Blocks

(S0, :.(F(3,252) = 2.64, p = .05); 805 (F(2,84) = 4,39, p<.01). The
only significant effect for Sés was that of Trial Pair Blocks (5(3,252) =

2.9, p'Q.OB).,The Instructions varieble was not significent in any

.
[}

Since significant emounts of SO were found, especially in G3, 1t
became important 1o ask whéiher the subjecls were orgagizing according
{10 the blocked stimulus words, :hus, & clustering analysis wasldone
using the approp?iate blocks .as "c;tegoiy“ groups. Cluéteriﬁ% scores

P .

were calculated according to_ . ) . ‘
- ‘ o ° . \ .
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_R = B(R)
_KRC & maxt ~ B(R)

I

where R = total ngmber of obscrved category repetrilions,
- mR = meximum potsible nmumber of cetbegoxry repetitions.
E(R) =Lexpécted or-chance nupber of category repctivions.

The cheraclerisiics of this score‘arc,described by Tocinher, ThomPSoﬁ and
Brovm (1.971).

The meon clustering scores for subjeets in G3-I, G3-RI, G5-I and
G5-NI were, respectively, .39, .6?, A2, .35, A Blocking (2) x Instructions
(é) analysis of verience of thése scores fowd no significaﬁt d}ffer;nces.

Thus, olthouzgh moderailely hipgh caownts of clustering occurred, it occurred

equally for - ‘all treaiment groups.

~

In gddition-to sccondary orgenizelion, as is measured by SO and
clustering, the effects of the independent variablces on the primary
orgomization of serial positibn were also of interest, Figure 1 is

a serial position cwrve which indicales large rccercy and smaller

D D 08 Y e o WD 6 Se e R Sv s EOS m EE e e e

primacy effecis for all blocking growps, However, wherecas for Gl ihe
recency effect is largest fof the last presented items (SP1S) end
smaller for SPlh, SP13, and SP12, for G3 the effect is large for the

last three items and for dS the effect is extended to the last five

items. A Blocking (3) x Instructions.(2) x Serial Position (15) enalysis

of variance confirmed the significence of both the main'effecp Tor

-

Seriel Position (F(14,1176) = 36,26, p< .0l) and the Blocking x Serial
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Position intersction (¥(28,1176) = 2,10, p{.0l. %o other cffcets vere

gipnificant. ! |

Orice ihe primacy and rccency cffects werc confirmed, more detailed

3

information aboul the locus of these effects was sought. In oxder to

assess whether consistent patterns of responding were present in the .
ot

.

recall prciocols, the inpus serial positioﬂs of items outputied in the
critical positions in rceall were determined. The oﬁtput positions that .
vere considered cribical werc the first thrce (or five in the case of
G5) to -cxemine whether the recency eéffect was the result of cxtending

the capacity of short-tcrm memory, and the last (n) item io delermine
3 J ~

£

vhether SP) was frequently retrieved last. Table 3 presenis the resulis

4
. v
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Insert Teble 3 about here e,
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.of these anelyses for Gl, G3, eand G5. An examination of this Table
leq§§‘support to the hypothesis that ihe last presented iiems were the
Tirst ones.outputted. For G1, only SPlk and SP15 arc affected, vhercas
~ in G3, SP13,ylh, and 15 aré outputteﬁ most often in the first, second,
- end third positions, respectively, and in GS; ihe cffect is extended
to SP11 and SP12 as well, The examination of ithe nth output idem did )
not yield any compelling cvidence. An additional analysis of the ouilputl

' posiﬁions of SP1, similerly, did not xecvcal eny tfends.,

Cerrelations of frec recall ond subjective orsanization

Since bleching had diffecrential cffcets on frece recall and SO performance,
it was of interesi to determine the rclationship, if any,’ beilween these two
dependent veriables. Tio Pearson produéf—momcnt'correlations verc computed

using meon 50p and mean frec recall scores over trials and, also, the meon

%
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scores over just the last block of triauls, The r for all trials ves

.19; the r for just the last block was .00. Heither of ihese rs vas
. . .

significant. ° .

. Verbal descriviions - o

Only one subject was able to give & detailed description of an

orgunizetionzl strategy. Most subjects said either “I don't know" or

~
"

gove responses such as "I heerd them in my head. %t‘hus, po onalysis

of these data could be mabe.
) ~ Discugsion

» . 0Of the “twvo \r;u‘iables that were menipwlated only one, that of

blocking, shoved significanti effects‘."_‘l‘hc instrvclional varicable

L produced no significant differences in any of the dependent icasurces.

It should not be concluded, however, that instructions cennot affect

performance with this subject population. ,The insiructions ihat were

given in this cxperiment were mercly suggesiive énd only very limited

practice vas a].J.owd‘dfi‘or the subject to learn to follow them. Thus,

future investigalors intercsied in this varisble would be wise to make

t}ge instructions more salient by perhaps providing more esitended training

or menipulating pay-offs for folloz'ringf instructions.

The blocking verieble was effective in 'botfn improving recall fr.om
"later serial posiiions end increasing secondary orfamization. The ex-
tension of ihe reccency cffect inducf:d by 1he blocking is consistent with
c;thcr research vith retarded individucls whicl indicates that providing

external structure on information can improve their channel cepecity

(Spitz, 1973). Most of the previous work, however, has been solely

~
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vith shori-term memovy taskhs and fewer items. Thié experiment, then,
evtonds this Linding to the free recall situation with more stimulus

input.
Tﬁe effeet of blocidng on SO was greatest,when blocking was in
threes. The blocking by fives ﬁayfhavé contained too much infcrmatiop
fox phe subject to process together so that it was brokén dovm, thus
goproxijating the single item presentation. The Cl and G5 50 Scores were,
hY .
in fact, very similar, Of fqrthef intercst would be an czamination of
N . the effectivencss of blocking by tiwos and fours to determine where the
. phenomenon heas its moximal cffect.
Cluslering analyses wére performed to discover whether subjects werc
actﬁalfy recalling items in the subjective groupings created by the
) blocking.‘ Thc,modcrately high clustering score confirms that for both
G3 and (5, the two blocking groups, this, in fact, was happening. This
rehuwlt is in merked contrast to the SO phenomenon where blocking by
fives did not facilitale orgenization more than gingle ditar preseniation.
This discrepancy points out ihat the two measures, aJihonéh both cal-
culating a degree of éccondary organization,.arc really quite different.
‘Clustering provides en eslimate of a subject's recall order on any given
trial with a fixed structure. so; on ihe othexr h&nd; neasores the subject's
+ owm conﬁistency of recall order from one trial to the next. Thus, it is
cerbeinly possible for them to be incongruent. The data from éhis ex-
periment indicate thal blocking by voih threes and fives causes clusiering
whereas blocking by ihrees is betier than blocking by fives for producing

higher 50, Dlocking by threes, thcn; apparenlly produces more cousistent

ordering from trial to trial. .
£

Q "».
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fhc feilure to {ind significend correlations between SO and Lree
recall indicates a lack of correspondence betwccn‘the tvo measurcs.

Much of tlhe “-escarch in memory of normal aduly. subjects has found

significent correlations (e.g., Tulving,1952) and therefore has focused
" )

o

-~

on the possibility of good organizational siratgelilcs causing improved
recall., With developmentelly young subjects, however, nonsignificant

.

corrclations between SO end recall have more freguently beer found
(c.@., Laureﬂce, 1966; Gallegher, 1969). It thus secis that organization
functions very differenily al differgni developmeniel stages. Improviné\
memory performance in ihe nonadult subject, then, may not be bcsﬁ“.
approached by eltempting to improve organization, cven though this
techniguc works for ithe normel adult. Borroving a concept ffom a
slightly different congitive task, thcsé data suggest that a mediational
deficiency rather than a production deficicncey is chavackeristic of
, the young.and/or rctarded subject in this task. Orderly input lceds
to orderly retrieval end, by infercnce,'to orderly storage, but this
docs nob facilitate rccall, preswnably because the developmentally
young subject is, uneble to act upon the stimuli in the same way the '
older or more intélligent subject is, What the nature of this act may
be is, of course, still open for speculation and should be onc of the
major.focul points for future rescarch in this field,
Onc inal note is that this cxperimen. treated blocking as both
the simuliancous prcscntgﬁion of itecms and the ordering of the same
items together from trial to triel., At this time, then, it is not
possible‘to scparale the effeels of these two component variables, .
although ood guesses can be made. For cxample, Cole, ct al. (3971), ¢
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whcn,presenting'items in Ldlocked Ardcr, but not simvltaneously, found
no extension of the recency effect. So, it is probable that this
perticular effect was the reswlt of simultaneous presentation rather
tnen consistent grouping., Additiornal experiments are being plaincd
which will sepwrate ‘ches.e o variaebles,
Tn summary, then, this study found blocking of previously unrelated
{iems to be effective in 1) imprd&ing yecall from recently presented
jtems, 2) increasing 50, 3) forming stabie clusterable groups., Blocking,
. howvever, did not lecad to.an overall improved rccall, Further, since .
organization end recall were not significantly related, future investigations

aimed at identifying veriables which incrcase rccall in the long-term

menmory system may have to look al obher then orgenizational variables.
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Table 1
Mcans and Standard Deviations of 10, CA, and Reeding Grade
for Treatment Growps
R . - e mas . — e
) CA Reading grade
Groupn N Mean ) Mean SD Mean S
G1-I 15 . 65.13 6.4k 15.83 1.30 2.79 . Th
GL-NI 15 67.00 6.71 15.99 1.36 2.76 .79
631 15 62.06  7.73  15.63  1.51 2.7 .88

G3-NI 15 6h. 0 7.36 15.96 1.62 3.09 1.12
G5-I 15 6k .60 6.70 15,74 1.46 2.95 .90

G5-NI 15 64,06 6.78 16.23 1.34 3.03 1.6




Table 2

Subjective Orgenization in Units of 2, 3, and 5 as &
Function of Blocking Instructions and Trials

. - - 50, 504
\ Trial Pair Blocks - Triel Pair Blocks - "0
T 2 3 & X 1 2 3 & X 1
Insgtructions
Gl .01 05 .08 .13 .07 .01 -.00 .04 .07 .02 =.0)
163 © .20 .5 a3 a5 .26 .07 .08 .07 .05 .08 .ol
} 5 087 .11 .16 .08 .11 .05 .03 .08 .09 .06 .04
X - L ‘ A1 0 w
| To Instructioms a ‘
Gl ,Q .03 . 07 - .06 13,07 .02 01 .ok L2 02 .
© 63 13 .12 .23 -2l .1_'@" 05 .08 .13 .b .11 .0
G5 2 .06 .06 .09 .08 .2 .03 .10 .02 Ok - O
X | .10 - ’ .06
;
¥ il




Table 2

Subjective Orgenization in Units of 2, 3, and 5 as &
Function of Blocking Instructions and Triels

ial) Pair Blocks _ Trial) Pair Blocks _ Trial Pzir Blocks - -
2 3 En X 1 2 3 & X 1 2 3 N X
/
.05 .08 .13 .07 .01 -01 .04 .07 .02 -.01 .04 .03 .,e2 .02
.15 A3 .15 .6 .07 .08 .07 .09 .08 .01 .08 .05 .02 .03
11 16 .08 .11 .05 - .03 .08 .09 .06 .02 .01 .07 .0% .03
1 .05 03
\ .

.07 ..06 .13 .07 .2 01 .o 02,02 Oy, ,00 .01 .03 .c2
12 .23 .21 .7 . .05 .08 ,i3 .14 .11 .00 .08 .03 .12 .C3
.05 ,06 .09 .06 .02 ,03 .10 .02 .0k .02 .02 .06 .02 .03
- 10 . 06! .03

X B

P ’ (o]
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Input Serial Positicn of rbems (in %) Cutputted

Teble

2
o

in Different Positions

Cutput Tnout Serial Tosition
Position 15 i i3 i2 AL

Gl A -

1 " 16 7 9 b 9
2 10 27 9 7 6 L
3 9 -9 1 110 6 6
'n 3 h 1 7 6 7
"3

1 9 10 48 L 3 5
2 9 143 7 L 8 3
3 iR v 6 8 3 2
n 3 h 3 8 5 8
G B

1 17 8 ‘7 7 35 6
2 11 20 13 2l 6 2
3 11 16 23 10 5 5
L 15 % 9 6 9 6
5 13 7 6 7 L 8
n 3 6 5 5 L 8

£y
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Figwre 1. Serlal position curves for different blocking
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