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ABSTRACT BEST COPY AVAILABLE
ITEMS OF INFORMATION RETRIEVED AS

A FUNCTION OF CUR SYSTEM AND TOPICAL AREA

Five cueing systems composed of sixteen cues each were used in
combination with three topical areas to form cue=topic patrs which
arted as stimulua ftems for the retrieval of naturally stored informae
tion. The following composed the five cue systems: (1) randomly
selected words; (2) randomly selected nouns; (3) the Wilson end Amcld
system; (4) a modification of the Kant system $£ categories of undere
standing”; (5) the subject's own self-generating cues. On the basia of
a frequency ranking, subjects from the same population as the expa@rimen=
tal sample ranked three topics from a 1ist of 20. The highest ranked
topice were:: (1) abortion; (2) wage and price ecomntrol; and (3) poli-
tical election reform., A repeited messures design was used vhere sube
jects in each one of the cue system's groups were in & randou order
presented the same 16 cues three times, each time with a different one
of the three topics forming 48 cue-topic pairs overall. The results
indicate that the subject's own self-generated cue systex significantly
facilitated a retrieval of naturally stored informaticn 4s comparad to
the other four cue systems. There were no significant differences in
the cue systems: randae word, random noun, Wilson and Arnold, and ¥ant
with respect to the facilitstion of items of informition retrieved.
With exception of the topic, abortion, in the Kant system there were no

significant differences for the independent variable of topic,
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ITRMS OF INVORMATION RETRIEVED AS
A FUNCTION CF CUR SYSIEN AND TOFICAL AREA

In fesponse to the question of vhat should be the primary research
effort on the part of the commmication scholar, Gerald Miller sugpested
at the 1968 New Orleans Conference that the focus of ¢+ mm should bhe

directed:

« « . &C questions involving interactional relationehips
between Information I and InformationIXX, Most scientifically
useful generalizations concerning human information procescing
will have to take account of both the environmental stim.ls
available to the individual (Informatfion ) and the background

of experiences thtt he brings with him to the situation
(Information IX).

Implicit {n these couments is the auunttoﬁ that in order to deal
with this particular fssue, the means for determining the available
fund of Informeticma 1I must be developed sud generalizatines crmcerning
vays in vhich differences in Information II affect the processing of
Information I sust also be oonshtoz It 4» with respect to the utilization
of external stimuli (Information I) as a strategy in retrieving items of
previously -toreq fnformation (Information II) that the concerns of this
research effect are directed. A logical extension of this type of
research 1s to its applicability in describing peychclogical processes
and in human problem solving.

In a sense the conceptual way in vhich Miller develops his concept
of Information II stems from the historical scientific inquiry of the

theory of categories and categorizing behaviors. Axiomatic to most

‘W
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theories of verbal behavior 18 a notfon of man's prepensity teward a
categorizing behavior which filyers, differeatiates and organizes Know-
ledge. The necessity of such categorizing behavior has bren poinied out
by bruner, Goodnow and Austin who auggest that such categorizing behavior:
{1) reduces the complexity of man's enviromnent; (2) enables him to
identify objects {n his surrounding world, (3) tends to reduce the
necessity for constant learning! (4) tends to provide direction for
fnstrumental activity; (5) facilitates his ability to order anc - .ate
Classes of events; and (6) facilitates his capacity to anticipeie e
consequences of future actinn.3

Anuther theoretical approach teo how man crganices his enviromment
w3s postulated by George Kelly in his persomal construci theory. Kelly's
sndividuality corollary directly Suggests that persons differ trom each
other -in their construct{on of vvenrs.5 While thecorists such as Bruner,
Goodnow and Austin and Ke#ly have concerned themselves with how man
Categorizes and organizes his informition, other researchers have {nves-
tigated how man gains access to the information he has prewiously organ~
i7ed and categorized.

The use of externmal stimuli 2s a strategy in directing our categr-
rizing behavior to improve man's intrinsic ability to precess and recall
informarion miy be referred to as a cueing system. Such cueina sysrems
have been described by Gross as ", . . one or more sets of categorjes or
two ¢r mere variables that stand in crdinal, classificatory or funcertional
reiationship to each other."5 A number of theorists including George
Mandler have theorized that the human organism organizes his {nformation

into supercrdimuta structures with a hésrarchy of subcategories or chunks
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of Informaticn. Such behavior has been viewed as a three-stage precess
inftiating with the perception of stimuld input and {ta place (n rel3~-
tion to other atimuli, to the chunking of thit atimuli within liwer
levels 1in the hperarchy to the establishing cof links or relati:r:ghips

$

at other levels.” Mandler's theory may be viewed as the psychnl:gical

processes ipvelving Information [ and Informatfon Il and their {njeraction.

While theoretical excussicns inte the nature of human inforae.on
precessing have been broad In scope, empirical investiwation has tended
tv tocus on: (1) the effects cf categorfizine behavior on information
recall; (2) the use of verbal atimull {n recali; and (3) the effects of
varying grammatical form and syntax of verbal stimuli on information
recall,

The emphasis, however, of research ia this area hss been upon the
use of cue systems in facilitsating human reeall of "earti€icially” stored
information. For the purposes of this :i;;;, “artificially" stored
information has been defined as information learned as a part of the
experimental treatment, Little investigation has been concemed with
the use of cue systems in facilitating retrieval of 'naturally” scored
information, that is, primarily information learned by the subject inde=
pendent of experimental treatment.

Recently there h..s been an interest on the part of the communication
scheiar in faci{litating the retrieval of raturally stored infornmation,

Ir. an article based upon his Ph,D, dissertation, Nelscn found that sube
jecte using the Wilson and Armold Cue System based om the Aristctelian
topical system retrieved more items of information to high meaningful
iscues and low meaningful issues than did subjects not using a cue system

({.e. free recnll);7 Subsequently, Nelson and Petelle, uring a stxdilar
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research design found that subjects using the Wilscen ane Arrold Cue
System retrieved more itema of informatiom to a sccfal f{asue problem

than did free recall subjects, Alsc, when these ftems were arrenged so

as to form a workable solution subjects using.a cue system developed
solutions considered to be sugerfoe to solutions develorped by frge recall
groups vhen these sclutims were rank ordered by both free recall and cue
recsll groups.s

Althcugh Nelson only utiifzed 5 single cueine svstem, he ralsed the
questions of the effectiveness of other possible cueing systems and the
generalized applicability of cuving systems for information retrieval
for different topical areas. In relation to the first question, Infante

varied the cueing system, the task and the form of recall and found ctat

subjects still discover more information and arguments when cued by Topoi.9

In response to the second question, Buchholz and Petelle compared
the Wilson and Arnold cue system, their modification of the Kant system,
a random word system and free recall. Significant differences were found
between the Wilsen and Arnold system and free recall and between the
Kant ard free recall, No significant differcnces were found between the

random word system and free recall and between the Kant and the Wilson

and Arnold systems.lo

The usefulness of the Wilscn and Arncld cue system to different
categories of {ssues as well as the relative ability of individual cues
within the system was investigated by Petelle. Using the topical areas
of Lig business, wage and price control and umemployment, significant
differences in number of f{tems of information retrieved were only found

between unemployrent and* p{g business and unemployment and wage and price

TP
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cuntrol.  Furthermore, results indicated certain cues acccunted for 3
significantly greater propertion of the items retrieved than did other
CUeS.“

Support for the fiudings of the differential utility of Certain
cues is found i{u the results of Thompson and Tulving. They corcluded
that retrieval cues facilitate recall when they are presented durirg
both learning and recall. Retrieval cues do not facilitate recell whin
they are presented only for the recall trial unless the pre-estatlished
aseociarion between the cue and the to be recalled word is of considere=
able strength. They further note that s retrieval cue is effective oaly
if the information about its relatfon to the recalled item {s stored at
the same time that the item is stored. In general, they maintain that
the presence of a retrieval cue having & strong pre-experinental assoe-
ciation with the to be recalled item has little influencz on the recall
of the item if the item has been studied in the presence of a weak asso-~
ciative. They have labeled the explnnttiqn of their findings the
"Encoding Specificity Hypothesis."l?

In a related study but taking & significantly different approach,
Schaub and Lindley presented subjects with 36 high and low meaningful
trigrams, Subjects generated their own aszociations (R.e. cues) to the
trigrams. Subsequentiy, subjects who were presented their owm associa-
tions (cues) prior to the presentatiom of the trigrams recalled signifi-
cintly more trigrams of both high and low meaningfulness than did sub=-
jects who did not employ their own self-generated associations. The
frequent repetition of seif-generated associations allowed subjects to
recall mere low meaningful trigrm.13

Pesearch using cue systems {nvolving varying word order as well as

gramnatical form has been conducted by Lambert ad Paivio. They
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c¢onc luded that noun-adjective order was superior to adjective-npun

order in the reaall of inforuntlon.l6 In & related study, DiVests a~d
Rcss found that “the reaults supported the hypothesls that ncun fragery
is a more critical deteminant of paired-associative leamiug that
adjective imagery, and that this effect 18 mere prencunced {r the stlTue

-

lus than in the repponse elanent."ls Further research in this area, such

wille
as that of R. S. lockhart, Paivio and Foth, and ¥iaiH3=s; Paivio and

Lamter: have produced similar resulta.l6
The review of the previocusly cited research revedls the following
comparative utility of cue syatems for information retrieval: (1) the
Wilson and Arnold and Kant cue systems were found to be superior in
number of items of information retrieved as compared to the random werd
and free recalled cue systems; (2) the use of noun forms as & cue system
appears to be superfior to cus systems of another grammatical form; (3)
there appears to be no significant difference between tandom word cue
systems and free recall systems; (4) self-generated association cues
appear to be superior to the absence of associative cues and superior
to repeated presentations; (5) there appears to be & differential utility
for some cue systems over other cue systems for different topical areas.
Previous research findings indicate support for the vdasbility of
A pricri cue systems {n the retrieval &f arti€icially stored information
and naturally stored informatiim. Based upon the previcus theoretical
and empirical reseacch which has primarily been concerned with the
retrieval of artificlally stored information and the rather limited

krowledge concerning the retrieval of naturally stored information, the

following hypotheses vere formulated: (a) there will be no significant
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differences in the number of ftems of naturally stored inforretic-
retrieved among the five cue systems of random word, randrm ncoun,
Wilson and Arnold, Kant, and self-generated; (b) ‘thera will be u-
significant differences in the number of itomsa of naturally stored
{nformation retrieved according to the topical areas of abertien,

wvage and price control, and political election reform.

PROCEDURES

Two independent variables were manipulated: cue system and

topical area. Cue system had five levels: random word, random noun,

Wilson and Arnold, Kant, and self-generated. Topical area had three
levels: aborticn, wage and price control and political election reform,
The dependent variable was the number of naturally stored items of
information retrieved.

The independent variable cue system vas operaticnalized {n the
following manner. The random word system of 16 vords was created by ran-
domly selecting words from Roget's Thesaurus, The random noun cue syétem of
16 nouns was obtained in the same marner as the random word with the
exception that the first noun encountered on & randomly selected page
was chosen. The Wilson and Arnold cue system of 16 words was obtained

from the text, Public Speaking: As A Liberal Art, by the respective
17

authors. The Kant system of 16 words was obtained from a modification

of the Kantian "Categories of Understanding” previously testad by Buchholz
i{n sn unpublished paper.

(Insert Table 1)
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The self-generated cue system of 16 words was developrd in the followina
manner: Three weeks prior to the experimental treatment, subjects
asuiyned to the selfegenaration group were asked to list "16 words which
would help you solve any problem.” bSubjects were given five minutes

fn which to list the 16 words. Subjects were tcld to stop when they
had listed 16 words even if the five-nminute time period was ncot wver,
The salf-generation group thus developed 16 of their own idlosyncratic
cues,

The i{adapendent v;riablu of topical area consisting of three
topical areas vas determined {n the following way: 100 randomly selected
subjects from the same population used in the experimental sample ware
asked to rank order, from a list of 20 preselected arecas, those arcas
they felt were most important. Based on highest frequency rankings, the
topics of abortion, wage and prtcé control and political election reform
were identified. Subjects who ranked topics were excluded from the -
experimental sample.

The dependent variable was operationalized as the number of items
of informaticn generated by the subject and consisted primarily of words
and word phrases (& phrase was scored as one item of énformation).

One hundred sixty subjects were randomly assigned to the five
cue system groups. Due to the random assignment procedure, groups of
unequal sfize resulted. The three topical areas vere randomly ordered
for each subject with three sets of the 16 cues placed in an individual
subject package, ome cue=topic pair to a page. Upon enterfuz< the

experimental room subjects were randomly assigned the treatment package.
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Subjects (with the exception of the self~generation group who received
their own cues) were randomly assigned the treatment package containing
the instructiors on the first psge and the 48 cue«topic pairi. on the

following pages. The experimenter read the instructions which essene

tially asked the subject to generace a list of as many {tems of infore

mation as he could think of after viewing the cue~topic pair. The subjects

wvere then given one minute to generate items of informaticn for each
cue-topic pair., No talking was allowed between subjects and subjects
were oeparnéed bf—;t'leas: one seat.

Hypotheses were tested by means of @ 5 x 3 analysis of variance for
unequal group sizes, with repeated measures on one factor (topical area).
Scheffe's post hoc comparison of means test was used to snalyze the
specific nature of significant effects developed by the snalysis of
variance. Due to the unfamiliarity of the dependent variable the an:
procedure was used to assess the homogeneity of the variance to the

18
give cue system groups.

RESULTS

Cue System Bypothesis.
Anglyais of the cue system hypothesis was based on a S x 3 ANOVA

for repeated mesasures und unequal group 0120.19 Repeated measures
were on the topical area since sach subject received the three topics,

in a rendow order using three sets of the same 16 cues. Analysis yialded

a significant effect dus to cue system group (F = 3,42, df = 4/155, p < .05)

(Ingert Table 2)

——

- — -
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The f a for cue syetem greoups yielded no algniticant dlfferences in
Mmax

the variance between the groups (Fmat « 1.F df « 5770 p .05,
No interactien ettect was fourd hetweer cue system aroup snd topical
area F C 1). The Schetfe test yielded signiflcant ditferences hetween
the self -gererating greuy and 21l other c(ue system Rroups. All other
between cue system comparisons were not significant.

(Tnsert Table 3)
lhe results indicate that the self-generating group, &cross three
topical areas, facilitatys more {tems of information retrieved than
other Cue systems tested,

(Insert Table 1)
Thus the hypothesis of nc significant differences between cue systems

failed to receive support.

Topical Area Hypothesis.

Us{ng the tests mentioned ahove, the analysis of variance due (-
topical area was significart (F = 3.64, df = 2/310, p <:.05). (See
Table 2) The Scheffe test yfelded a siunificant difference between the
topic abortion and the other two topical areas for all cue systems
combired.

(Insert Table 5)
Ne other comparisons were significant for toplcil area for all cue
systems zomtined, The results indicate that a significantly higher
number of 172¢u8 of information was retrieved on the tepic abortion than
or the other tupical areas. (See Table 4) Thus the hypothesis of ne
s.gnificant diftdrences between the topical areas falled to recefve

3,uppt'l’t .

P e L T )
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In order to more specificeally assess the scurces of tne dif-
ferentisl effect of the topic of abortion, a Scheffe test on .oplcal area
within individval cue systems was run and yielded a significant difference

only for the Kant system on the topic of abortion (QJ,H P - 2.8},

Ly

I

df = 2/60‘ P < .OS)Q

DISCUSS ION

The importance of distinguishing between artificfally and
rniturally stered {nformatfon centere on the experimental paradigm in
which the informaticn was stored. If the use of Tue systems as
facilicators for the retrieval of information are to be extended to
human communicative behavior in general, they must be appropriate for
the retrieving of information beyond that which fs a part of the
experimental treatment.

Previous research has indicated the superiority of a priori cue
systems over free recall in facilitating the retrieval of {items of
information. This study compared the effectiveness ¢f four a priori
cue systems and a self~generated cue system. The results revealed no
significant differences in the number of items of information retrieved
among the f°“‘:2.2£12£i cue gystems., Significant differences did
occur, however, when each of the four a priori systems were compared with
the self-generated system.

For four of the five cue systems (random word, random noun,
Wilson and Arnold and selfegenerating) there were no significant
differences in the number of itews of information retrieved for the
three topical areas of abortion, wage and price control and political

election reform. That significant differences were found for only the

[ R e )
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Kant system for the ome topic of abortion suggests that the topic may
have greater associations with -ou or all of the Kant system's cues.
The isolated finding of topic effect on the Kant cue systes is possibly
supporced by an earlier finding of Peteslle that certain cuss accounted
for a greater proportion of the items retrieved compared to other cues
within the same system. This suggests that for some topics specific
cues may be more viable than others in facilitating recall. The limited
extent, nowever, of the effects of topical area om cue systems found in
this study {n no way supports any generalisations conceining the facili-
tatior effects of particular cues within cue systems for specific topical
aress. The fact that the topic abortion facilitated retrieval for
only one cue system suggests the need for more specific determimation
of indivicual cue effectes ocu information retrieval 'tn future research.

While this study dealt with naturally as oppored to artificially
stored information the results can be partially interpreted by previouas
findings on artificially stored information.

Thoopeon and ‘rulvi.ng,zo for example, concluded that the associative
value of retrieval cues for artificially stored information was an
important factor in the retrieval of that information. They also
determined that the effectiveness of an a pricri retrieval cue was
directly related to its association with the artificially stored infor~
mgtion. While the use of such a cue may be directly related to the
subject's association with artifically stored information, it £s quite
possible as indicated by the resuits of this study that when a subject
retrieves naturally ajozed inforestiom his ¢=73 deet stivmlrs fo his

owvn sell-generated cue.
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Tulving and Pbarlntonezl have suggested that subjects not cnly
tend to group (categorize) artificially stored informacion according
to {1) wueaningful conceptual categories; (2) associative groupi gs;
(3) structural characteristics; and (4) similaricty of sound patternms,
but also tend to store information in a unique and idiosyncratic order.
Kelly's individuality corollary lends further credence to these findings.
1f, indced, {ndividuals do have unique ways in which they categorize
and organiza their information, this may, to a large extent, explain
why subjects generating their own' cues (idiosyncraticnese) were.able
to retrieve more items of naturally stored information than were
subjects who were provided with an a pricri cue system.

Further credence to the utility of self-generated cue systems is

given by Basden and Higgins who found that recall of items of fnformation
was directly associated with inter-item associative strength wher
categories were determined by the oubjecé'l own chotcc.zz

As 8 finsl statument, it is worth noting that the use of self-
genersted cue systems is & significant contempcrary extension of the
ancient concept of invention and its role in improving human information
processing. The need for further research in this area was suggested
by Karl Wallace in the June, 1972 issue of Spectra when he exy.ressed
the importance of the relewed interest on the part of the rhetorician
{n the encient coucept of invention and the significance of the ". . .
new concern for invention, i.e. for systems of topics that aid im

recalling experience during moments of utterance and that direct search

and inquiry into vhat it needed and not ready st hnnd."z3
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The results of thls ntudy suzmests that further research into
the use of self-ganerated cuc systema i{s a viable concern for the specch
comaunic at fon scholar and may very well provide additional insight
into the nature of human information processing.

More specifically, future research in this areca needs to focus
on the application of self-genereting cue systems as epplied to fadividual

and group problem solving and creative idea development.
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Tanle 1

CUES FCR SYSTEMS: RANDOM WORD, RANDOM NOUN, WLILSON AND ARNOLD AND KANT

- -

Randem Word RandoT Noun
husbandman fluke
axe Yeat

- celebratior colorlessness
Jdo creator
(reate twilight
made short werk of elasticity
goc*1ing fedature
evident handie
crnamental stroke mignification
handle keel
be dishonest neasure
clever . total
liberate acknowledgment
miser predigy
total rejcinder .
participation sap
Wilsen and Arnold Kant
éxistence quantity
derree unity
spat {al plurality
time totality
motion : ' cuality
ferm af{irmation of reality
Subatance regat lon
tadpacity to charnge Limiration
pcEency relat {fonship
desirabhiltty tubstarce
feasibility cause-effect
causality cormunity
ccrrelation medality
fRenNys-Arec jes p.esabilicy
pussibility-impossibility existence

Svnslarity-dissimilarity necessityeresult
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Table 2
ANALTSIS OF VARIANCE (UMeCIGHTED MEANS JOLUTION)

FOR CUE SYSIEM DYFFERENCES

N ~ K0
Seurce R T
O e System (A) A 8,456.02 3.42¢
{optcal Area (R) 2 693.06 .60
Al 8 4.42 1
Subjects within groups 155 2,471,19
BX Subjects within groups 310 190.52

"p<< .05. Total source of vartiance is not given as in the unweighted
means solution within subject's error plus between subject 's
ercor total.

e e e e e

Table 3

MULTIPLE COMPARISONS (SCHEFFE) OF THE MEAN
ITEMS OF INFORMATION RETRIEVED FOR CLE SYSTEM GROUP

T Rand~m Rardom Wilson & “SelfGener
Word (RW)  Noun (RN) Arncld (WA) Kant (KA) ation (SG)
n a3 n = 3l n=30 . 2*3 n = 36
Comparlsen _x = 267.18 x - 239.76  x * 239.27 x = 238.25 x = 3031.73
X difference QL/ 19
oy
RW ve. RN 7.39 0.58
KW ve, WA 7.91 0.62
RW vs, KA 8.9) 0.70
RW v~. 5C 56.593 4 bLL*
RN va, WA .52 0.0’0
RN wvs. KM 1.54 0.01
KN vs. 5G 63.94 4.69%
WA vs, KA 1.02 0.74
WA vs. SG 64.46 5.03*
KA vs. SG 65.48 ~5.12+
*, £ -05. The criticsal 7 . A Fatio mecessary for significance was

- +3.109, Yoy
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MEAN NUMBER OF ITRMS OF INFORMATION GENERATED A8 A FUNXCTICN
OF CUE-TOPIC SET FOR PACH OF THE CUR SYSTEM GROUPS AND
EACH OF THE TOPICAL AREAS

Py -

Political
Topical Area Wage and Election
Cue System Abortion Price Control Reform Total
Random Word 83.0 80.76 83.42 247.18
Random Noun 80.65 78.62 80.52 239.179
Wilson and Arnold 81.30 79.87 78.10 239.27
Kant 84.74 75.17 78.34 238.25
Introspective 105.03 101,25 97.45 303.73
Total 436.72 415.67 417.83  1268.22

N " Table 5

MULTIPLE COMPARISONS (SCHEFFE) AMONG THE
MEAN ITEMS OF INFORMATION RETRIEVED
FOR TOPICAL AREA

POLITICAL
WAGR & PRICE ELECTION
ABORTION (AB) y CONTROL (WP) REFORM (IR)
a = 150 n = 160 B = 160
Comparison x = 434.72 x * 415.67 x = &417.8)
- A 7A
x difference ' 1
7"/(;J ¢
AB vs. WP 19.05 12.29%
AB vs. PR 16.89 10.89*
WP vs. IR 2.16 1.39

p» { .05. The critical \;/; A ratio necessary for significance vuo
+ 2.45. \V

L v o—— o
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