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ABSTRACT ’

The theoretical development of the récgnt depth of

processing model 1is reviewed in detail, along with evidence

pertaining to many, 6K aspects of the model. Comments are -

addressed praimarily - to- features oI the the vy uhich'as ye+
are insufficiéntly developed  to vpermit._ unegu;vocable
‘empirical pgedicticns and tests. The research wacg difected
to a number of theoretical ’matters for uhich/;there wa's
diztle oL no evidence. Theée included the {ole ot

reconstruction in lecng-term retrieval, the significance of a

- X .

minimal core éncoding fcr memory, and *he memorial etffects

. ’ “
of experience with tne depth of processing research
paradigm. Very generally, evidence was found. 1n suppor+t oOf
reconstruction, although- cther processes also seemed
* ‘ ) o ’ ' Ed

. P . : ]
hecessary %o account ror all retrieval. Secondly, in = line

witn wuch data, there was little evidgnée of a membrlal
rppreseqtatlén resultinglf:om the COré encoding..final}y, 1t
appeared‘that squecfs uiil’learn ﬁo cope witn the encoding
task - (;n terms_'of latér-recall perfcrmahce)'by performing
sdditional semantic analyses on items if the test conditions

permit its -use:

iv
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TULOUgnout. the o 1quY§) memOLYy TIeuealCh LLecame
lucreasingly ‘ominated by an 1nfdrmation-yrocessinq'view of
the perceptual-memozial Sysfem. The‘cdujOLnt insh:genge @f
this view with -thO advent  of ;he compdfer .age. was

unloup*edly more <+*han Just coinciden+al.. The essential

characteristic ot this information-processing approach and
‘computer Ssystems 1s the concept of "information flow"™: input
progezses *nrough -t he varlous pcints, or stajexs, within the

svitem, At the wvarious <stages, - sgme processing of .the
’\ ) . . . L - “
Slurormation ¢ccurs, ar<er which 1% advances to 4dhe next

v
’

stage. 3 : -

X

v B ’ o
Withln this paradigm (CI. Kumn, 1962) rOr memory theory

and research, tbh most prevalent approach was what 'has

J

variously been termed tuns structucal (or temporally-

Ry

<t:uctu:éd) models (2.4., “urdock, 197u;,‘ modal @models

(“ariock, 19v7), or multi-store nodels. - There . are

innumerable examples of these theories but probably the most

iniluential thave be . hose or Eroadbent (1955), Waugn &
Norman (1965), and A~ L. & Shiffrin (1968, 14971) . .Basic

to  +“his general «class of ‘theories 1s the idea of memofy

tores are

i

“sturec, or. reposi¢ories. Tyrically, three such

ldenfified: »sensor}. nemory, snort-term @emory (STH), arnd
lbnéjt":m>mem5}y (LTH);: The eyidence tor each of these
s5tores has 5e9nu:evie;gd in ndme:ous soﬁrces.and need not be
repeated  here. Hoﬁever; a brief deséription of sonme Of:ﬁhe
cna:acferistics/of eécn sgtore - will be"presented.‘l Unless

.0tnerwise stated, . each _épardcter15t1C' may be regarded as

jenearally +true for rnost aulti-store models. W2  will



consider here only those Characteristics -which have been

dealt with ir Lecent-criticisas of the theory and which will

b- o1 particular_ interest 1p :erms ci  the primary
rneoretical oodcern of thisepaper; the depth of processing
aolel of memory. Con51de:ation O  +hls @more conﬁemporary
approaeh\ .to memory theory will »ne delayed until the
;heore 1cal and"emp;ricali background ror it haas been

r-viewed,.

-

‘Intormation enters the sys+en ‘through the sensory
store. The senscry store is considered . to be ' a large
Cavacil*y neadory from which iniorma*ion is los« through decay

at - a very. ranpiil rate (usually one second or lqu) unloss it

- Q : .
1= "a*‘endej" Tre r2latively raw perceptual format of

‘coling typically allocated tC sensory memory is rertected 1in

tr- use o: the ‘terms "lconit'memory" and "echoic memory" for:

‘*ne visual and audltory sensory memor es rCespectively.

X

i

Attending to. informaticn in Sensory memory results in
it berng entered ‘into STM. The capacity of STM is said to

e nQot less  thane tnree items and rrobably not more than

“even o iteas.  Information will be lost from STM ‘over a

J\.

R : : '
-1C seconds unless 1t 1s "rehearsed". As long as

period of

rehearsal 1s occurring, the onset of lnformatlon loss can be

.

delayed indefinitely. With regard to the format of codlng

in STM, ther= is as 7et little or 1o agreemen*' Some

- . I

authors have arqued that Atenc are retained in: STH solely on

Bad&eley, 1972;

\
(

" %*ne  basis of their _phonemic codes (e.g.,

v

-Conarad, 1867; Glanzecz, '1972), while Others -nave not



restrict. .l . the format of .-oding in this viy (¢.g., Atkinson

& Snifrfrin, 1971; Shulmah, 1971; Waugh & Norman 19Y65). -
Wnile - attention is the  process or. mechanism by which

‘lnformation is transferred from sensory memory to SIM,

.

simple reheaxcsal frequency is often viewed as the nege-sary
and sufficient condition for the transfer of ."information

from STH to LTH. R - \

&

Once 1information has '"kteen encoded. into. iTM, it 1s .-

usually considered to be there permanently: forgetting

becomes -a matter  of "failing +to retrieve a target ihichj
: . , :

actually exists in memory rather than the memory trace being

lost or destroyed 1in some way. These two sources of "

"fprgettingﬁ have bpeen labelled asfprobie&s‘of‘écééﬁsibilitYZH
and  availability respectLQELy (CL. Tuiving‘ & Peérlstpge,
1900}.’ Long-term memory }ﬁas an ‘uniimited(hcapaé ty for
s&oring 4;nformation. The - format ot ¢6Qiné is sometimes °
considered ‘to belstrictly sem;ﬁtic (e.g.,; Béddéley, >1972)u
however 1£jhas recegtly been atguedvfhat all’fdrmslgf'coding’
exist in LTM ‘HortoH§v1975; Shulman, 1971).' H

i . ! A} . -
. . f

Craticisms of the Multi—Stote‘Model

The fcriticisms of this vieu.of the human memory SYstem'
nave‘taken a  variety‘.of differert épproacheé; éernbach
(1975). ~and Hickelgréﬁt (19i3y “have bot% elébqratéd' on
tneoretical problems uith.¥h€'muLfi—Store:mddelg'1Hickelgrén

nas argued tha*t much of the“evidence *hat has been used to

distinguish two stores is at test equivocal (é.g., the issue *

4



oL 4  bhonemic STM and a semant;c LT¥1) or could :eadlly be
luterpreted in terms ot 4 more parsimonious  one-process
theory (€.4J., the sori¢i position effect 1n riee recall).
Ihis latter issuae had previously been spoken té by #elton
(1903). hernbach (ﬁ375) . has pointed Qgt ﬁhat two
lucompa*ible views of rhe STH systen have besn posi*ted and

that one can derive evidence in support ot either under

Certaln corndi*tions. He was led *o the concluzion that this

1% a problem for. all mul*i-store theories and impiies a

0
ry

€ference rfor 4 £ingle fprocess theory.

Uther authors have argued against the multi-store
arproach on empirical grounds. For example, Shulman (1971,
i - ' - - ' o . <
197.) has found tnat, wMen the nature of the task demands

~1*, semanvic informa*ior can be found in what are sometimes

gonsidered to be STH testing conditions.

. —
e ! ,
. . o ] \

In a more comprehensiye empirical critique of mul§i~

rétore theory, Craik‘(1973; Craik & Lockhart, 1972) has noted

a numper “of Dpotenti: rotlems involving °the issues of

- N

; .- ! - - - B \\ n ) .
capaci*y, coding, tranzfer, :=nd forge=ting \characteri r. 's.

With regard to capact - Cr.ik points out that estimatc: of -

STY capacity have ranged :.oa 2 to 20 items and that “if

N

has to account “for this very wide range of capacity

estimates" (Craik & Lockhart, 1972, p. 673). On the issue

/\I

of coding, a number of pabers were cited each suggesting one

lposner & . Warren (1972) have also argued against the logic
of the distinction if. phonemlc and. semantlc coding is to . be
the dlsclelnatlng feature. :

capacity 1s a critical feature of STM opération, a box model



or more ot a number of fpossible codes tor STM storage.

Fhese include acoustic, semantic, and vicual.

There has been, to date, a substantial amount of

evidence directly contradicting. the proposal  that

proparility of storage in LTM 1is a direct function of amount

oL renedarsal or information in STM (e.g., Jacoby, 19Y73;

Craix & Hatxins, 1973). Copsequently, Craik suggests that

this basis for transfer from 5i¥ to LTY is not supported by.

recen* 1investiga*ions. Finally, with respect to rforgetting

.

éharacteristics, Craix and - Lockhart cite a .variety of

;tudies which show a wide ranje or rorge+ting tunctions for
both STM dnd Sénso;y mémory.‘ They argue that the retention
funcfiéns .éhéuld be rélatively invériant across conditions
1T the stores are .to pe Qiable qqd d1$tinguishable.

£

While *nere are many additional criticisms of multi-
: ‘ Y .

L)

stor theory - in. the litera*ure, the brief selec*ion above
t Yy ! .

. mijht be classified as representative 1if not extensive.

-51nce our vpresent . interestyis with *the development of the

depth of processiny model and, erefore, fhose aspects‘for

.

the multi-store uhicH;Craik suggests are problematic, a few

brief comments on “he validi*y of his criticisms are in-

order.

Iy

recently’ appéared in the " literature “which could be

"classified as wupdated versions of the multi-store theory.

~These theories envelop the’ 'concepts of STM dand LTM although

sometimes wusing different labels such as "working memory"

\&;ﬂ

irst, it <should~be noted that many new theories have



and "semantic memory" respectively. An in%eresting aspect

ot sbdme of

hese theories is that STM 1s often viewed as
simply that paft of LTH which 1is vurrently‘éctivated‘ (€-J.-,
Andérson & Pouér, '1973; Kintsch, 1972; ~ Norman, ]968).
Positing such a relationship tetween s5TH and LTHM ellmlngtes:
o .
the necessity LOr tue concept of trancrel 1rom one store %o
tne‘otber. At a_ more . general theorétical level, these
du<hors have éttempted +to miniﬁize tﬁe concept of "memory
StoreS"las static répositories and.. rather emphasized the
processes occﬁpriug within ;hém. Hence, Ande;son and Bower

(1973) and Weist (1972). use the term "working memofy" to '

refer to STH.

Ty In response to a numper of empirical and theore+ical

-4

criticisms, these authors have not identified phonemic and
semant ic information with ST and LTH resrectively. . In
faitness, it should be noted that this wa's .not, in fact, a.

tenet of all of the more traditional“multi-store models, but

ounly a ?éw. Thus, such a. criticism -has limi*ed
apolicability.

2
“s,

Finhlly, there.ié £he problem'vof, ascértaining vhich
itams aferretrieved from which store at {he §ime of_tegtidg.
Before bargumehts over-¢apa¢ity, forgetting ChéraCteristics,
“and even fhe'forhat'or coding cén be»reso;ved, some genéral

agreement nust " B& Teached on an a priori opasis for

. ) S
distinguishin, items retrieved -from STM and LTM. . While .a

nunper of alternatives have been offerred (see Watkins,

1974a, for' a review), there has been  no concensus.



-

Criticisms of the multi-srtrore models wuich necessitate such

a measure serve to highlight the 1incomplete theoretical
development of “hese models ra*her than +o0 debase tnen

~ppirically.

Depfh/of Processing

-

in proposing their - al*ernative +o the ‘Tulti-ctore-

models, Craik and Lockhart (1372) consider. first the hatu:e

0i perceptual processing and *the establiishment of the memory

trace. When a stimulus enters the system, it" undergoes '"a

serles  Or hie:archy"of processing stagdes" progressing fron

-=arly stages involving "such physical or sensory features as.

.lines, angles, brightuness, pitchn, and loudness" through to
so-called deeper arnalyses "concerned with pattern
recognition and the extraction of meaning" (1972, 'p. 675) .°

,Th2se different levels of analysis are seen as existing on a

continuum - (Craik, 1973, p. 49). There appears to be a

certain rigidity in this sequence Or - perceptual analyses
- - . . . . . -
such that each level of analysis must occur in sequence.
Ouce the perceptual analysis has resulted in stimulus

“"recognition" by this, the seemn to mean cohscious
_ 9 .

‘awarenéss), additional processing "may occur. These Craik

and Lockhar< identify as the Yseman+tic-assqciative stages of
, y stag

stimulhs enrichment”" (p. 675). They iﬁcl de the a:dusal or;

associations and images. Unlike those. analyses occurring:

°

prior to recojynition, these later "post-perceptual™ analyses

C~ e
il BN

"do not "occur as a sequence of necessary steps, but rather
> €q - € : : LED:

o



45 one or Several ot -many possible options"™ (Craik, 1§7%,
p. - 50). Thé bptibn selected is under the subject's contfol.
To -emphasize thertlexibility of th-:2 later analyées, Craik
suggests‘ tnat "sbread" might be a better term than "deptn"

since it’lmplies that processing may proceed in any of a

v

“varlety o directions. However, ne retains "depth®" for

Oother reasons.
This general view of now an 1tem 1is . processed is not
peculiar to Jepth of prpcessing. Indeed, many authors have

adopted such a system as we will note later.

As a direct reéult'of the . processing -enacted on an

item, a wmemory trace is established. The products of each

>

vstage’in the analysis automatically become a’ part or the
trace for that 1tem.  There is clearly an emphasis. here on

tne comtinuity bétweern perceptual processes and memory

traces. - Tﬁis close interrelationship'has'been evidenced in
a number df other'Sourées;- Broadbent.(iQSB);yés one of the
earliest . of ﬁdde;h théofistslto emphasiég tﬁe bond befgeen
pe:éeg;ion and Demory. Other .workers' iﬁ the -field of
Selective attention have followed His lead (e.g., Norman,
1369; -Treisman, 19%4); ~ More recenfly, Jenkins " (1974a;

hihself to this issue directly. He has

~1974b) has addresspd
. . / ] . N v

also. suggested' that berceptiqn and memory are inseparéble.
ﬁdﬁévék; he takes the matter even-fur;hef by positing that
poth may - be insepar;ble frcm some Qf the higher.dognitivé
précesses.such as imagining ;and problem sclving. . Others

have mcre or less implicitly assumed the significance of the



intérrelationship. Tnis 1is particularly true ot the many
models dealing with the variability of encoding of items
(¢.4., EBower, 1907; Mar+tin, 19638)- Hicxen's‘(1970, 1972)

work can also be seen as tdllouing from this assumption.

‘Information extracted from the wvarious .lovels of
analysis is' retained differéntially: the products of
preliminary analyses are ‘lost rather gquickly but deeper

level information 1is lost at a much slower rate. ' Thus the

B

most effective amnalysis in “terms of an item's later

memorability is. that which occurs post-perceptually in the
¢ ) : .

subject's semantic-associative systenm.
. N

Implict in the early statements of the theory was the

view +that thé,‘subject could control the dep h to which an

'

ltem was processed. Thus, 1ffthe subject was asked for some

st*uc*u;al information about an item, he could terminate the

'protessing at that point and thereby never reach deeper

semantic’ levels . of analysis & for that item:_ The closest

‘Craik comeS'to'ackndulédging this coghitive control of depth

of coding is in reference\so an experiment using  the depth

-

Or processing vparadigm . in which subjects answer. questions

about particular featuresiofvwords présgnted to  thenm. He

notes ‘that "the different quéstiqns would necessitate

2 .
processing to a pLogres¢1voly deeper level"™ (Craik, 1973}

jp. 57). * Thus it'_uould appear that the depth to which an

item 1s processed could be classified as a control process -

(Atkinsorn & Shlffrln, 1968) in this ' ver51on of the - theory,

als hough 1t 1s not exp11c1tly 1dentlr;ed as- such by -the

~



au*hors. Siuce

impending recall test using this procedure, there would " be

10

subjects are not ucually ad4ware or the

no need for them <*o0 elaborate the processing of an itenm
¥ , N g

"beyoni that necessary to answer the gquestion- Howover, in a

typlcal - free recall experiment in which subjectsn\ dre

explicitly told
would be expected

aucn deeper level

. - ’ - . . N ' . {
ilnstruction to learn facilitates performance only insofar as

to learn the words for -the test trial, it
that they would process “he words to a

50 as to maximize perrormance. Thus, "tne

1t  leads +*he =ubject to process tue material 1n a manner

whicn is more effective than, the processing induced - by the’

orien<ting task

Lockhart, 197:, p. 677).

3

h

1]

v.3 rirst presented in 1972 revolved around the nature ot

o

in +he 1incidental. condi%ion" (Craik

/

'

. 9 . o .
essence of the depth of_proc9731ng approach as . it

‘1nformation processing and 1its relationship to memorability.

.

However, a related issue discussed there dealt with 'the

natur~ »* rehearsal and ‘the role it plays in retention. . The

<cauthors identiiied two forms of rehearsal which they siaply

referred *to as

L .
spe I and Type II. Type I rehearsal, or

processing, L+ L “he "répetition'of énalyses uhiﬁh pave
alfeady been - 2 ut." That is, the shbject is siqply
ﬁa;ntaiqing an 1.°m ;iven level within lfhéA‘system 'by
'CQnﬁinuous;y - :ana. - ~t <. that level. It is‘referred
tOT.also as malin~ “ne . rsal =since its _principai
‘gupctidn is to ho;d an Ttooat a @igh el of.acceSsibility

over +he short

terw I..=2 s 2r obvious continuity with

more traditional views of reus .-sal: suc: descriptions as
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"continued attention to. cer*tain aspects of +he stimulus,"

"aeeping the rteams in consciousness," ""holding the items in
twe  rehearsdl burfer,"™ and "retention of the items in
vraimary memory" all refer to the samo concept of mdlntalnlng

.lnrormation ar one level of proces51ng (Lralk & Lockrnart,

1972, 1. ble).

s

I*ems  which are bteing naintained 1in consciousness are
telfrrea to as priamary memory (PM) i<ems although P4 is onot
2 AN
: » . . S
4 WMoy store as 1in the earlier models but rather a mode of

F*torage. ‘Note *hat the nature or the memory codes orf itenms

in PM will be strictly a function of the level at which the

4

o

processor. 1is operating.  Thus, 1f items are being rehearsed
at a phonemic or semantic leVel, the memory codes will be

pronemic or  semantic ‘respectively. Further, they suggest

’

thdat.certain codes (. J., phonemic) are easier to ma1nta1n~-

‘?an other - codes (e.g., ea;l} structural dnalyces) and,

-

51nce the processor has 4 limited capacity with which to
“WOork, the  amount -of information in PM at any one time will
be a function of the type of information being held there.

Viewing “PM in thlb uay parmlts Cralk and Lockha t to deal

with the two l1ssues of codlng and capac1ty which they cSaw as
' ®
problematlc for: multl—c*ore theo 1°s.

Since Type I renearsal 1nvolvos maintaining 1tems at a
partlculaL level within the sys*em, it does not result in an
enriched and more duratle trace. Irn contrast to this, Type

II rehearsal involveés the execution of addit ional deeper

level analyses whicn will léad +q an increasingly durable
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trace. Tne definition o1t Type TIT.w:processing 15 left
somewhat less concrete *han tha+ or Type I but basically 1t .
dpnpears to be 4 relative nmatter: "Type IT processiug...

involves deeper analysis oI the stimulus' (Craik & Lockhart,

1972, P. blo); "%ype II - processing...involves furtner
processing of the stimulus to a deeper .level® (Cféik, 1973,
p. 51). Thus, whether a subject is engaging in Type I or

N

Type II rehearsal at any given point in time will be.
‘determined strictly by the nature of the ongoing:pfocessihg;
1:  he 1s ':eanélyzing 4 stimulus for information which is'
aiready available, then Type T procéssing 1s implicated; if
: : 7

he 1¢ analyzing for new infqrmatio@, then it is Type II
.processing. Tﬁe operational evidqus\for this 'distinctlon
-wili be cited later. | o 7

It should ‘beﬁevident-froﬁ.this discus§;on that Type I
and .Type" II processing ére represented a$'¢ontrbl‘ précesses
in ﬁhe’ syStem as Qas the case Qi;h the depth ofbprocessiﬁg
Qf‘ an item. These two control .processes‘ areb clearly

hich an item

interrelated to the extent that the depth to w

’

is process=d will be a function of tne type of rehearsal,

-

Type I or Type IT, which is initiated.

.wother »authors,-have'.élsé dealt. yith the distihction»
.bethen' these two fy?és of, reheérsél, alfhough J using -
differeqt fermiuoiogj.= Tulﬁing and - Madigad | (1970)
‘identirfied "élabbration codihg" Hhicﬂ they define 'as "the
stotage of additional nonredundant ‘iﬁformatiqn ‘Qifh.the

verbal unit"™ and accorded it the same memorial function as
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birrticular larel,

13

fumelhart, Lindsay, and Norman (1972), without using a

made tne dis+inc*ion With reference to the

Mandler  and Dean  (1964)  vone ©plus one" experimental

procedure.

two .

Thus,, higher order reorganization on the basis of

types ot rehearsal or processing:

The general strat=egy for learning was to start off

trying o reamember the ¥pecific items on the list.

in STM and to reorganize the. STM information

whenever . STM.  capacity - Wwas’~  exceeded.
freorganization .was based on examlining the classes
to which current - residents of STM belonged,

attempting to replace specific items with their

Class names whenever +hix wvould reduce the  amount
-0f ° ainformation that hdad  to be remembered.

(p. Z238)

. The fcllgglng-quotation 1llustrates their use of

clisses is  an °Xample . of Type II procesSing-vhereas the

v -

slaple.3dln*enance of specific items in STH represents

T

<

processing.

' Lag

Ty

Fe

Clearly " Type - II fprocessing . 1s seen as a

control procesi by Rumelhart et al., as i* is with Craik and

Lockhart.

somewhat . different
distinction.

--provides the occasic:

1]

Welst (1972) and Kintsch (1972, 1974)  both take

‘#2Actually, Tulving ..and Madigan distihguish'"substitutiou

coding" ‘ani "elaboration coding”, although - these ternms -
cocrespond'witgﬂType.I and Type II processing.. Indeed,’
from their description, substitution coding could ‘largely, be

no+

Classified as Type .II pr

a

apgrcach, . although maintaining the
For 'example,‘=weist states’ that  "rehearsal

and ‘the mechanisa for chénging as well

semantic .

47
[«

do -

ocessing by Craik's use of the ternm.

These two forms of coding identified by Tulving and” Madigan
to be contrasted 'with simple renearsal to which they

are

. later refer when
- thesory.

-

discussing the A*kinson and Shiffrin (1968)
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.ns mA1nfd1n1ng wosklng memOry representa*i;n:, ani réviSLng.
the familiarity value of. the features O0f associated lexical
coucepts" {D. 491).5 The. "maln dlnlng" | and "cnang;ng"
functicns of rehearsal corresponi to Craxx's use of Tybe'l
and fyp@ 11 rehearsalﬂfespoctlvely. Type II 1ehearsal, by
wnicu 'Helst aeans reor;anlzézion and addlfiohal semdelé
énalysus spéc1fically, is viewei as'a mOCe OF 1ess automatic

result of similaraity dmon, 1£9m5 ln wor klr; Demory, or STHM.

Thus, HlmAldflty 1s a sufficient condition _for Type II

, ' N

renearsal. Kintsch takes a very similar view ‘'in terms of

'tue.\automatic " nature of Type IT 'processing. Clearly, po+*h
autnrors are in Jisagreement With Craik <ith regards to ‘how

¢

elaborative .brocessinjy 1c invoked, but all concur with rhe
conceptual distinction‘betuevn Type I and Type IT. processing
and tne_subsequent effect eacn has on Wemoraolll y. It 1is

Aciear[ thén, that the idea of dlffesovt types of rehearsdl

.

and their respective effects on retention curves 1s ﬂnot
‘unique to depth or processing. Indeed, @ substantial amount
of' agreenent exists among many authors with respect to thisv

"1ssue.

1

In summary, we would simply repeat what appear .to be
tne +hree significan* characferlstlc of the dépth ot
proce551ng model as 1t was originally elaborated. ‘First,

1nrormation entering  the. system - is processed . through a

.

-serles or analyses oeglnnlng Hl*h ‘the ex*rac*lon of gross

- -

-onysxcal' 1nformat10n and - concludlng with relatively

,

g "lexical concept"' is ,merely the - constellation of
attributes possessed by a given item.



elaborate =semantic cojpi., Tne zubject appears to be able to.
control the Jdepth of processing carriel out on an individual

1+tem. Srimulus Ccecoynition 1¢ the resul* ot this
OO ess1n T, Secondly, the lepth. to which an  1tem 135
processed w1ll deterrine the: long-tecm retention

-Ccniracteristics of that item: the jreater "depth' an iten
ceaches  1n tae Afstem, “he hetter  i+c memordblli‘f.
FLndlly; WO  tyubes  of ;enedrsdl, Type I_and‘Type II diév
'dlsflncuished. Acéor@inq to Craik, Tyrte T 1nvolves aerely
.twdnalyzing an item'for intcrmathn uhiéh ha§ alreadj been
vxt:dcfgd and: results in ;1 gn accessibility df'tﬂe 1tem over

&

tne shor* *erm Ddu* no long term retention ihqrement. In

contrest, Type 11 processing denotes additional analyzing,or
information in which the. subject may\ choose to engage. - This

A .

ocesslng,‘appea:s.‘to .be restricted Mo the I'"semantic-

L]

24
éssocidtiva"/systéﬁ. items vhlch-uﬁdgrgo Typelli prpcessing
will shou"imp:ovedv long-tera mehétabiiity. | thox:‘i—lq‘:érm‘~
retention  may bé reduced somewhat due.to a reduced capécity

o0f +“he central processor to retain items while devoting much

.

‘or 1t= capacity to deeper level rrocessing.

Evidence )

A multitud=s of evidence exists dealing with the various
features of the depth of processing mo&al. " To . document it
all would be an extraordinary task. Rather, we will discuss
‘only some of the most salient findings which focus primarily

oL two aspects of the theory. = ° S : v o,
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]

between denth of processing  and

2vidence cited 1in sSucport ot *+has

* 1ssue  we  wi1ll

memordbility.

i~11v=¢ from what we - wi1ll heretofore

Processing taradigm. = T.

5

I

procedurce

Supjeats are asned a question .about 1

call

‘word

the
(le’o'

Hhidh

The

1!3?‘2 b

discuss 1s the correla*+ion

nyoothesized cor*olatlon
of
simple.

appedrs

tiefiy. : Often, =ubj=cts are told only that the experiment

1s dealing wi*h the perception of

memory test is mentioned..

incidental. a varie*y ot Jifrerent *ypes or

‘typically askel.  These include

structural 1niormatiorn apou: *ne

v

tn-: léetter _ ?2: IS~lt Written

pDeJin  with the same -letter as

:n?me with ____ ?), semantic (Is

R S

Where Joes 1t -,gﬁand'
. . Wk

wor-d

Thus,

in

word (e.g.,

aftributes

learning

is’

quesTtions

juestions

dealing

and

no

often
are

Wilth

Does it contain

uppercase?;

phornemic

Does

it

(Does it

1t a4 amember ot the category

on

d

1-7

scal%

pPieasantness?), or deepet-level sentential information

S

ta2 word fi1* in*o the rollowing senternce:

'1s presumed that each of these types 0f questions ieal
p _ ‘ yp q , ‘

‘successively deeper levels of information.

4
. - o
“

found *ha° depth of Droce=s1ng is 1n LacL hlghly
with memorability' (e.g., Craik & Tulving,
1974; Hondani, Pellegrlno, & Bat+tig,

1976 1111, Cormak//b Prlnce, 1977

.

In - addltxon, a mumber‘ of authors

i
i

-variations on this procedure

and

prédictedﬁ-differenceS' in performance

. i
A

/

1973;

have ’

1975;
Seamon

Walsh & Jenkins,

9
v

?).

" of

It

correlated

Gardiner,

emfployed

st1ll

(€.q.,

obtained

Hurray,
1973).

majof

Bellezza,

16"

prime

N

-(Does

Wumeroué Studles u51ng essentlally th1§ procedufe have -

the
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4

Tichdrdf, & Geilselman, 1976;: Cermak §& Yqutz, 197&; N;ison,
wnéOler, Bérden, ¢ Brooks, 1974). Ind@pd; there seem to Lbe
Only a rew situations ia which *he phenomenon has not+ been
e@ldénced. The ﬁifSt deals'uith'dacoby's \(197u) "ldoking-
backﬁ procedure 1n - which ~subject_s attempt to ~identify
recently pres;nﬁed words ha&ipg 4 particular teature in

coamon with the current words *Using comparable experimental

btrocedures, Hregman (1968} and Shulman (1970) also failed to

observe retention effects due to depth Of processing,

‘al*hough other research of‘this type has in fact found the

ct (Co:mak, & Youti,-1976). Because of their relevance

7

to later theoretical debelopments; we will discuss these
i ‘ . .

below, ’

A

éeéondly 1s the finding by Wetzél 11975) that dépth ot
p;ocessingmdid not have'the,predicted éffect in the directéd
fogéetting' paradigm (ef; Bjork, . 1972). In a 5etueen;
subjec:s 'Aesigﬁ,_"Wetzel }equi;ed Jnis sdbjecfs toxsimply
réhéafsé to-be-remembered (TBR) i?emé, generate a vrhyme'

AZXxperimert i 'oq1y), Oor generate an adjective or noun

(semahtic.tdsg) associated with the pPresented item. Both in

- irmediate and final free recall, the rehearsal and rhyme

' groups pertormed better than the semantic group on recall of

the T3R's. There was. no significant or consistent trend
with the to-be-forgetten (TBF) iteams, probably'due in part,
tO"them'voryi 16&§\perfogmance ,level in both immediate and

final»tecall tests.

This finding -vas at odds with so much repérted data
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Y

dealing with depth of processing *hat it was relr necessary
po'attempf a replicafion in our own lab. We felt that
perhaps there was something sutficiently difrerent about the
directedl forgetting paradigm to offset the effect”of depth
and it.would be interesting tc isolate this fkctér. First,
hQHeQer, a replicapion was in .order. Using a bdesign
basically identical‘to Wetzel's ‘but ‘with some additional
~ ; . . ' .

variables, Horton & i Petruk (unpublished) obtained
contradictory findings.  When subjeCts were required to
pertorm a strucfural or phonenic task}»£eéall levels Qere
‘ subsfﬁntihlly reduced cdmpéred to a semantic task. The
minimal .procedural differences in the experimentc byluetzel
and our own do not séem to provide a ‘'clue as  to why the
different findirngs obtained. Thereﬁbre,:at this poinf, it~
seems. wise to wiéhold'judgmeht onréhe eff?cté' of depth - of
pkocessiné in the diféctéd'fdfgetting pafadigm.‘ |

A

The final set of data which may or may not be relevant-

\

to the depth—memofability issue deal with items  to which
mipimal "attention" is -accorded.’ As an example, Moray

(1359) found that ‘ltenms  présénted repeatedly  on an

.

unatt<nded ”cgauﬁel' in an_éuditbry shadowing taék vere nOfi*
recognized abqvevqhggcé upon'completion of the task. Norman .
%1909b) fouﬁd that iteme from ;n .unéttehded ‘qhannel‘.were
_ wavailable® for a -'few seconds after pre;entafion but were

lost quickly after thnat (see also Moray, 1959). Since it
seems,/éhat informatioh on >thev unattended charnnel may be
processed semantically, (Treisman, 1960; -1964), it is unclear .
as to why Moray and Norman -did hoé’obSerfe'ény retention if.
-~ . - - .o ) ’ . ) . ~ . X
o @ Y .

I - e

-’ - »

- N “\‘4',4/: 11 N ' °
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in factv semantic anaiysis .results in a relatrvely'long
lasting,_durable memory trace,. Wickens, Moody, and Shearer
(1976) have »very recently ‘\replicated these 1findings by
showing»thatreven though sema tic information 1is- extracted
Ironm the uhatiended 'chaﬁﬁéa (Experimeut _2),l 1t 1s unot
remembered (Experiments.1hg 2) euen uhen_items.are repeated

(£xperiment 3).

In ‘ansimrla: vein, NeiSser and peller (1905) presented
subjects l;sts'of wcrds from which thely uere‘ to locate 4
siugle target“méeting some predeflned semantic crlterla:
They‘aiso.observed essentlally no>'retentlon or’ rejected
/items, tdespite_ the fact- that these itens must be coded to
‘sbhe minimal'semantAC level in order t0o be v'e_jected : This
led: the ’authors to the conclu51on that rejected items were
.hot.even stored, rQ view perhaps dlfferent from that of Craik
uno«sees percep 1ou ot an item as resulting hin' automatic-
Storage. - schulman 51971) ‘suggests that.the<lou retention
1é§p:. for £ejéc+éd itens _might " pbe due partly to the
A-proc«sslng of the: llSt 1temc in general. :Subjects failed to:
. detect the target 17% of the tlme.  Thus Schulman conclué
ythat "cucn a hlgn percentage ot mlsses may rerlect gaps in
'tne scan that 1nev1tably uould resultnln the non- recognltlon

ot unscanned.words. U51ng a task in which subjects overtly

:achnouledgeﬂ'heach iten as a target OLC non- target Lhalf the
‘ltems'presented were'targets), Schulman reduced error rates
.durlng scanning to about 3% or less.»jCohcurrentlyr_forced-
ichoice‘recogn;tlon of nonftargets,.evenfafter' a structural

encoding task, was weil above  chance leyels. For the

?ﬁ\/’
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semantic encoding tdsx, non-target recodnition was more than
50%, corrected for guessing, which clearly implicates

storage of these items.

Since we cannot be sure as to how subjects are
processing information in +*hese. paradigyms, we hesitate to
suggest that it is dir=ctly. applicable to Craix's

Al

formulations.. : :

Tangentially associated with this issue of depth of

' coding and memorability is the relationship betwe 1 the time
RN // ’ . : . ’

required' to answer the encoding ‘question (which will be

':eferred.to simply as the'reabtion time, or RT) -and depth of

codihg. Jenkins has put the issue very neatly:

e had a good deal of feedback frcm colleagues who
orfered two common explanations for our . rindings.
One explanation was that the semantic orienting
- tasks were easier than the ‘nonseman*ic orienting’
‘tasks. = It wvas argued that this difference
permitted the semantic subjects more time to_
. renearse or think about the ‘words. The other
explanation was just the opposite: The semantic
orienting tasks required more effort, and thus the
subjects ‘worked on the words more, attended more,
and processed more. All +this efrfort, .then,
resulted -in better recall. The first hypotnesis
. we can call the timé hypothesis, and the second
hypothesis we «can  term the erfort hypothesis.
‘(Jenkins, 1974b, p. 12; emphasis is original)

Walsh and Jenkins (1973) offered one empirical"solutioh ‘to

these conflic*ing hypotheses, however it seems reasonable %o
. R :

‘

deal with these issues strictly in terams. of time to perform

“the respective orienting tasks. ‘Giyeh fthat _the  time

‘hygothesis predicts. smaller RT's and the effoft'hyQotheSiS

predicts greater RT's to perfo:m the semantic tasks than the

lower Level'tasksvif the depth éffect_is to occur, evidence
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can be provided to drscredit both aiternative
interpretations.  For exanmple, Craik (1973, Experimeﬁts 4 &
5; Craik & Tulving, 1975, Experiments 1 & 2) has observed
tne depth erfect ;hen RT was directly related tQ..the dépth
of processing necessitated> 5y.the;t§pe of dfientiﬁg task.
Tnese data. bear di:ectly on the time'hypothe;is uhiéh ‘leads
to the- bpposite prediction. ‘Gardiner  (1974) required
Subjeéts foféetfbrm either a phonemié Oor cemantic  orienting'
‘task. He . found that even. though RTs were Substahtiélly
longer for the_phonemic tgsx; free .recall vperformance was
istill more than double for‘items encéded with' the semantic
' task. Mondani et al. (1973)>and Séﬁﬂlmén (1971) obtained
"similar régulfs when they ccmpared stfdctu:ai‘and semantic.
orienting tasks. These data hfé clearly inchnfpaﬁt;to_thatl

predicted by the effort hypothesis. o L

R

, Craik and'Lockhéft addréséédgﬁhemseives briefly to the
relationship between RT and deptﬁ of:ccding. They suégested
that ‘the <dep.tpvto-which én.iteﬁ,is processéd uill_hormally
- be correla}ed direCtly uith RT}S,‘ It seems ﬁoﬁever;‘on'.the
‘basis of the data>de;cribed abové,.thatilowe; level-tasks_*'
canlteAdevised whiéh rgquiré ﬁorb or _iess processing time

refative +o a semantic task. Despite *his, the ‘evidence

clearly shows that it is in fact depth' and‘ not - processing
time which is Cri£ical to.memorability;' Whether this will
still be the case with extreﬁes iﬁ>ﬁpgocessing ‘time is
uncertain. Howéver, uithin’ the limits set. by current

research, the depth effect can truly'bé‘ attributed to .the

nature of the task rather than the time to perform it.
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A final related 1issue is th'e hypothesized continuity

between perception and memory. Probably the best data which—

Can be cited in support of this view is the research using

incidental learning procedures. Specifically,  we are

interested in wﬁag Postman (1964) has i1dentified 55 Type I
incidental leafning,v ﬁot tp be cohfused with Type I
:ehears&i ér pProcessing.. The .essential characteristic of
this. procedure is - simply thd£ subjects are exposed to the
.'stimulhs materials but are not given any inst;ucfions dbout
learning ~hem. Rather,  the expé:imente# fequires them to
-perfo:m fome orienting task oﬁ the ifems. Type I 1ncidentai
led:ning-is‘to be‘coptrésted uifh~fy§e IT in which Subjects
ar= instructed to._leard ‘séme aspect of_,the. matefiais

presented and are then tested on some - otker, irrelevant,

aspect.

e

-Postman has summariied most of ‘the litef@turevon_rype I
incidental learning dntil 1964. To il;ustrate the.bot@ntia1
leffectiveness of wvarious orienting tasks on - incidental
learning, he poéits that ™one may-cbnceive of a continuum of
oriéhting.tasks; }anging  from,'thoée requiring responses
maximally favorablelto léa;ning to tﬂose.requiringlresponses

- maximally antagonistic to learning” (Postman,n19bu}.p.'188).

Craik -and Lockhért (1972) in'their early version of depth of .

processing - would 1ik€ly not disagree with this  basic

Statement, although’ they might’ Choqse - to substitute

"retentidnﬁ ‘fbr‘”learning. As theyv see - it, theé- various

levels to which®an item could be procéssed was viewed . as a

\hm



continuum = (Craik & Lockhart, . 1972, p; 076) with the
effectiveness of each level, in tefms of memdrapilLty, beihg
merelf quantitative in nature. Thus, a stfuctural orienting
task woqld proVe "maximally antagonigtié" to: rétentidn

whereas a semantic task would prove "maximally favorable'.

-

In comparing incidental and 1intentional learning

conditions, Postman concludes that:

Intent per se has no significant effects on
learning. All ite effects are indirect, i.e.,

.instructions to learn activate responses to the-
materials which are favorable to acquisition. The

same results can be achieved by appropriate

érienting tasks without instructions to learn.
-(Postman, 1964, p. 189; emphasis is original)

cefore ndting recent reéearch on this mdt;er,lit Should
“be notéd +hat few researchers have‘follouedlposfman‘s early
ﬁlctum ig which he caréfully ﬁointed:out that an appropriate
"analysis of the effect of a givén ofienting tésk can bnly'be
"accomplished if béth lincidental and intent;onal leafners
vpe:fofm'  it. -« Then 'a. compafisop déy be made with an
'inféntional learning. group whiéb does not .ﬁerform. the
orienting . task. Tﬁis .methodological éonsidefation proves
itsélf non-trivial in recent Qork. Johngton énd Jenkins
(1971), for examéle,qfound pétformance'differenCes_betueen
intéhtional learning‘groups vhich did and”diﬁ not performv a
_sehantic Qrﬁenting _task *reqﬁiring ’ﬁhg geéneration Qf an
adjectivevésso;iated;uith ihe presehied noun, OT yieé versa.
‘Sidce- this comparison bécomes' important in the later
}iévelopmenf of ﬁhe‘depth,of-processing~model and'the conéept

of reconstruction current researchers would be well-advised

tO'heed Postman's comments.



-thevadditionalmType Il fprocessing in which "  the intentional

‘Jroups engage themselves iccording to depth of processing.

Aithin the framework of depth of processing, then, +the
v = ’ ) :

dpprdpriate compqrison is.betue@n‘groups‘performing the same
orienting tdsk under incidental “and intentional"learning
instructions>respective1y. .Ip 1s Presumed that .intentional
learning . Jroups Godld cafry On processing the information
even aftéf the requirements of ihe oriénting task have b@@n

S
me+. Any retention dltterencec would tnus be a re"ult of

’
4

A numper of studies . have observed incidental/

1n*tentional retention differences in free recall'following,a_

structural !Johnston & Jenkins, 1971; Mondani et al., 1973;

wolk, 197u) or a phonémic (Jacoby & . Goolk a51an 1973)‘

‘orienting task. These differences are also observed in

Iecognition following ‘@ structural task (Wolk, 1974) .

Following different types of  semantic orienting tasks,

5h6w;>§9¢ retention as - measured by freé recall is not
‘deéendent 5n_whethé:‘learning‘ihstruéiions are given .(Jacoby
';§'Goolka$ian, 1973; Johnston & Jenkins, 1971;l MOﬁdani et'
al., 1973).' Taese findings ¢lea£lf support the depth of

Processing position that’.incidontal ‘learning 1nstruct10ns

can be,)as efiegtlve for 1nformahlon storage as lntentlonal

1nstruc*1ons 1f the procesc1ng tequlred Dy the o*ienting

task is at a level comparaole to that achieved by the latter
1n=truc*1ons. lefetences in perzormance between

lntentlonal learners who do and do not perform the orlentlng

‘task (Johnston & Jenkine, 1971) may ‘be attrlbuted tb *he

-
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amount ot deeper level information extracted by the two'
.groups. Thus, for a constant presentation interval, those
subjects not performing the -orienting. task may. ‘have a

Jredter opportunity to impose various mnemonic strategies
: € b D . >

(cf. Morris & Stevens, 1974) compared to subjects who ‘must -
"spend a significant part of their processing time analyzing
the presented itém tor :the ‘infcrmation requiréd by the

orienting task.

i

I+ is 1nteres*ting tc note that Warrington .and Ackroyd

(1975) actually' found superiorfrétention (as measured by a

<

yes/no recognition tect) of 'words and faces "byv an

.

intentional  learning . group making“(pleasantness ratings

. . R . “ ] . ’ : * : .
compared to an intentional learning group performing no .
orienting task. Further, an intentional’ learning group

perfdrming» a structural orienting task* recogrnized the

‘g
\

stimuli slightly, but not\'significahtly, better than the

group which did not pefform'phevorienting task. It appears

thdf this may be +he only published study in which this
relative s*andiné Of gJroups ~was observed. . As such, the

vfindingé’sﬁould>ﬁe'cobside:ed cagﬁiously, alfhough‘Craik and
‘Lockhart ‘éiléw' fot:.fhis poséibility: "yith an appropriate.
. orienting ﬁasx AndAaﬁ"ihapprcprigte ;ntentional Strgtegy;
léarnigg'_under ?inéidental vcdhdifions could bé superiof to

: . 4 , ) 3 » .
that under intentdonal. conditions"™ (1972, p.-677). In

swhether these tdsks are truly structural °is uncertain.
Categorizing black words on white cards as green or red and
judging rfaces as .tall or short raise some doubt as to
exactly where to, place these groups in terms of a continuum
of orieating tasks. - S - S
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| .
addition, the unusual subject pool (agea - 50-70 years);:i_
experinental settingl ta crowded oﬁt—patient roem in 5
.nospitél), and rplatlvely _poor recognltlon by the control
Jroup (75% over a 50-word list) 'should all beé noted 1in
considering the generality or  these findings and whether

they could be replicated. ‘ . - o

With respeet to the_continuity between: pefceptio ind
menory,,,this reseatch. has shown that merely proce551 ]
t em for Certain types of information leads dlrectly to .ome
retentlon for that itenm. The amount’ of retentlon varies a
n direct function‘ of the level to - ;thh ‘the item is
analyzed,'in aceQrd with the,depth—memofability correlation,

Thus, as ©P338Yman suggests, intent to® learn ' is not a

necessary chdf;ion for retention. -

.The secoﬁd major aspect of thettheory for uhich we will
describe empirical su POrt is the dlstlnctlon between Type I
and Type II rehearsal. The p01nt of maklng the dlstlnctlonf

.

iaS‘that, in Craik's view, reheatsal may or may no‘ lead to
increasea retention ’ depending- 'on-”the natute of the
renearsal. ThlS i¢ in contrast to the’ multl st ore theorlsts
who generally ’ suggested that any rehearsal . would

automatlcally lead to lncreased transter of Lnrotmatlon from

STM to LTH.S The ev1dence for the dlstlnctlon can be found

SActually, this hypothe51zed relatlonshlp betveen rehearsal'
and long-term retention is not . rLestricted to nmulti- store
models. An excellent example ,of this as a rather general
belief is Underwood's statement . of frequency -theory (e.g.,
Ekstrand, Wallace, & Underwood, 1966) in whlch again, it is
suggested that 51mple repetltlon Of items leads to increased
memorability. S ' '



1n reports of two ahighly related phenomena, the ' negative
‘IPCQDCy sftect  and the storage-coding tradeoff.  The

nejative Tecency effec+ refers +o a rhenomenon - often

bbserved "1h a test of final'treevrecall (FFR)iéubsequent to’

inmediate testing on a series of single trial free recail

lists. Whereas the typical recency efrect obtains on *the
imnediate r@éallftrials, performance on these.same items in

the " FFR test may obpe deprressed relative to *+he asymptotic

level of the middle items when collipsed across all. lists .

nrecen*ed Vegd*lve recency rerers to +his depressed recall

for the recéncy.items in each list. A number of researchers

§

have reported: +his effect (Craik, -1970; Jacoby & Earfz;

19727 Maskarinec & Brown, 1974 ; Mazuryk, 1974 'Roenker, 

1974, Furthérmore, - requiraing subjects to engage - 1in

f

adlitional Type I rehearsal of “he recency itens prior to
-the immediate free recall (IFF) test usually does not result
1n increased retentlion of these i‘ens, contrary to ‘many

a3

multi-stcre"theories (Jaéoby, 1973; ﬁazdrYk, 1974; Meunier,

Kestn;r; llxéunier, & Ritz,:j:1974; Roenkér;_ 1974) .

a

Altérnatively, it subjects are ins Lucted to engage'in Type

II 'rehearsal of the last feu 1tems for a qhort interval. .

.

‘1or to. testlng, a clear pOSthG recency effect 1s observed
even 1in FFR- (Modigliani & Seanmon, .1974;- Mazutyk,» 1974) .

These latter effécts are not unexpected on the basis o

a

multi-store “neories since presumably this Type II rehearsal

involves the activation Of-information,stored in LTH.

.

In preparing'for'the IFR task, it has  been suggested

tnat subjects quickly learn to maximize their output by

B



recalling the last few 1ist items first and then returnlng -

to earlier itenms. This permlfs subjects to ‘bminimize the

¢

amount of processing capacity. allotted to. recency items

Since in . contrast +o 'equler, items they will be able to,

SUrvive the very-short retention ~interval with Lelatlvely

“low ‘level phonemic codes. Given that thls *yoe ot code is

uot retalned partlculdrly well over the long term, neqative“

"Lecency erfrfects in @ FFE mlgut be predlc*ed Or. the other

‘hand, pre- recency items must be coded more durably during

~

th=> study lnteIle ~dnd‘ therefore are .recalled somewhat

better on *he FFR test. Thus, :equiring“subjects,to ‘simply

recycle recency Atems at a,leAlevel within the processing

system would  not be ”expected, according to deptn .  of

-_processing, to  yield . inctedsed' retention in the FPk test

wnereas COGng these items at a deeg seman+1c level wouid be

.expected to 1ncrease 'thelr subsequent memorabillty._ The

dlstlngtion between "Type I and Type IT rehearsal is

supported\by the ract +hat nega‘lve v-ecency effects’  can bpe

‘manipulated directly by the task manlpulatlons 1ntroduced by

.

the expe*;men,e:.

The seéond related source of empirical support for the

dis*inction.derives_f:om studies »demonstrating a storage/

1

~ coding 'traﬁeoff. - According to virtually a;l ~autnors

including Craik, the information proce551ng system has  some

paximum 'capacity to deal ‘with incoming 1nfoema*1on. Our

‘earlier discussion about capac1ty ' Zomes more. complex- .with

.Cralk's  Suggestion that both typos of rehearsal monopollze

some proportlon of thls capac1ty.. There 1s no ‘attempt by
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C : ’ . c »
CIdal1k  *“o predict how much .capacity each type of rehearsal

nitht . require. - indeed, specifying parameters for the
capdcity needed *o process (Type I'or.Type II) at -any given
;level within the system would be mere gquesswork. . However,

1t wigh* be predicted that andlyzing an 1ten for- elaborate

‘semantic iniormation (Type II rehearsal) uould Tequire more

capaciryv'than: 51mplj reanaly21ng a stimulus for low level

[
13

axouemlc in:s orma ion- (Type'Inrehearsal)s The "1l evidence

consistent uith this general idea. It hdS been shown that
che average rlme to réact *+o a st lmulu\ is reduced 1f . the
item  had been presented 1mmed1ately "pFriorg (H¥man, 1953;

.

Xeele,. 1voy; Posner & wmoies, 1971y . This would seem to

3uJggest <+hat .there ic a certain amount of facili*ation in

aLalyzZing a stimulus irf i+ has jus+ been - processea 1n the

'\sySfem. "Consequeutly, Tyoe I processrng mlght be exoected,

in general, to. reoulre comeuhat 195< capac1+y than Tyoe CIT

orocesqlng since, the former s;mply 1nvolve< re- analy21ng ror

information arreddy extracted.- , ‘ -

what‘empirical-implicetions does“this-have? 5a cally,

the more,'the fsubject' engages in elaooratlve renearsal of

'list'ltems, +ne fewer will be fhe ltems tor uhlch - he can

malntaln activation. If the~subject Cchooses to simply Store

3

(1

°ms using Type I rehearsal, he Hlll be able“o maxlmlze
hlb output from prlmarj memory in the short term. Houever,
if he enga'geC in Type II rehearsal he Hlll be tradlng off

soxe or thl: Storage capac1+y and +hereby reduce outpu* from

primary memory althougn, of course, long ternm memorability'

-~

will be enhanced.
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"

Zvidence for this storage/coding tradeoff'may pe found
1na number of sources.  Bellezza and Walker - (1974)

irvest.gated this 1issue directly. They presented subjects

seven 10-word ‘lists and asked for 1mmediate free recall. A

Ja@lpng situa*ion uas(‘emplbyed‘in'uhich subjects were told’
that they would accumulate:points for ~each item recalled.

In addition, one group (coling condition) was advised of the
L'd : ) .

Ff32 test in which addi<icndl points could be earned.” Tae

>

‘other group (storagye condition) was not told of this later.

crest. Since " recalling items in FFR was much more valuable

(12 p01nt§) thén in IFR (1 point),-‘it' vas' suggested that

'supjects 1n <he ccding conditicn would be processing items

to maximizZe long-tere reteption and this @ight - serve +to

reduce the }amohnt of processing capaéity.>availablé for

(%]

snozt-*eram.storage of items. On the other hand, subjects in

‘tae storags condition would have no reason to Jevelop rich
‘elaborate awemory *races ior'long-te:m retention but rather
would utilize their entire processing capacity for the

short-+erm storage of items. An interaction is predicted:

o

subjects in the 'storage condition should show. superior’

recall on the IPR test but ‘poorer. recall on the FPR test.

Indeed, these subjects recglled,joiimone in IFR than did the’

.subjects i1n the coding cond;tion but, on FFR, ,the1r>vre¢all

- was onl} hélf that of the codi"'grouP.

‘In a similar vein, Watkins and Watkins (1974) presented

subjects seven 1lists of words, each randomly varying in

leng+th from 6 *o 20 1items. In - one condition, subjects

R
-
B

-
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always knew how s many items would be in the list (1nformed
qroup) Uhll@ in the other condition, subjects only knew llst
ilength varied but not.how many items would be shown 1in the

pPresent 1list guninformed group). The’informed group Qould

be able, then, to ‘maximize . their performance by simply

~—

‘

maintaining the last 'fen'items in STM, or primary memory,
and then recalling‘ them 'prior t§“ attempting recall of
earlier'“items. © This strategy would not be benef1c1al for
the{unlnrormed group since they never knew . how many items
vere ’yet“to be presented. Ther&fore, to make a comperlson
. : N
Wlth the earlier =tudy by Bellezza and Walker, the 1informed
group uould ‘correspond to . the storage vcondition (with
r1efe"ence.to‘+he~’i:ec‘ency i‘emc) while the uninformenﬁ‘group

would correspond to the codlng condltlon.

The results showed +that  the informed group recalled

51gnificantly more items in IFR thdn the. uninfo*med group gt

but that thelr performance was SLgnlflcantly poorer in FFR.
Agaln, _this ev1dence suggests the storagercoding . tradeoffs
oI Type Iobversus Type fI' reheersaii of'nrecency rtems
Meskarinec'and Brown (1974) nsed a sinilar procedurel in
uhich: =nb3ects were presented an unexnec*edly short llSt of
ronly 12 1tems. Con51stent with the Watkins and Watkins
flndlngs, ﬂf“e, recency effect ‘in‘ iFR was reduced ‘Wwhile’
‘t ~negat1ve recency 1nFFFR was not only ellmlnated but in % fact
udé slgnlflcantly reverseq (1.e., p051t1ve precency twas
obtained). o | |

Comparable effects can be found in cther situations.

/
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Smith, Barresi, and Gross (1971) found a storage decrement

LY

i )

Lor thne last. two items of a taired-associate lict for. a
aroup instructed to generate images of the pairs in contrast
' . : , L 4
=2 4 group ins*tructed to ¥ ely repea* the pairs overtly.
However, the former group performed significantly better on
1tems. in all other list positions. Hazuryk (1974) required
different groups to gen€rate semantic associates for each of
th= las+* four list items or to overtly or silently rehearse

r . .
these "1tems duzing *he 3 rcec study interval. Those subjects

devoting their processing capacity to geherating'@ssociates

stowed substantial recency efrects in IFE élthougn it was

i

‘51gnificantly‘le55'thdn that found for the . ther two groups.

Auailn, +*hought, 0s1*t1ve recency was observed in FFR for. +.
J p Yy

-

1ss50cliate group - whereas the silent and over* rehearsal
;roups both exhipited significant negative recency. . Mazuryk
and . Lockharc (1974) have replicated thkis erfect unde:'very

similar conditions.

In each of these'sfudies, a storage/coding tradeoff was

evidengced. Whenever. subjécts devote more processing

3.

capacity to ypéw IT rather than Type I reh@a:sal}~their

immediate récall performance suffered, although later reeall

was concomitadtly, ernharced. ' This . confirms Craik's

)

prediction -baseéd on the diffeTren-ial erfec*iveness of the

two types of rehearsal and thereby provides further support
. . . o .

for the distinction.
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Comments

s

It appedars, the: that there ‘exists a substantial

amount of supportive evidence ror the - various ‘rfeatures of

tne  depth. of processing model as it wa

Betore discussing the recent-modifications’

proposed in 1972.

to fhe fhebiy, a

rd *o the earlier

?

dumber or comments are in order with reg

\) Ty

One well documentod'p:oblem is +that ﬁhete 1s no a-

ﬁkffersioggj

priori definition ot depth. That is, .Craix. provides no

(ad

basis ‘for determining *hat . cne type of information mus
logically be extracted from a leeper level within the system

than some other “ype of informatiomn.. Pafher,'he'simply

-

dssumes that semantic intormation originates from a deeper

level * than does Fhonemic and that phonenmic informatfon is
deeper than s*ructural. I+ does not seen unreasohable that

pnoremic is deefer than structural if only because it seems

w

. X ) ) : } . N
that+t = structural 1§rormatlon must be extrac+ed ‘froQ a_

stimulus. array before phonemic information can . be made

available. -

iﬁpwever, the relationsniyp between phonemic and semantic
D - _ . .
info¥mation is less clear. Por example, whether "READ" is -

')
<

pronounced with a long or siort vowel sound is determined
solely by *he temporal features which- are implicated by - the
semantic context and pteceéding words. The enunciation of .
other words is «clearly determined by .semantic -context.
Tnus, "TEARY. ¢an mean a rip ir pronounced'one'uay'but the -

liguid - output  of glands atout the eye if pronounced

.
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differently. It * might. also be noted that elaborate
structural and phonemic analyses of someiuords}dbegAnot help
in specifying their meaning. A "BANKY may be a financial

"institution or the side a river.

A further definitionag rroblem arises when considering
- some effects of 1mdgery instructions on retention.  Morris
~and  Stevens (1974) and Rowe and Paivio (1971) both found

that instructing 3ubjects *o develofp compound 'images- of *wo

or three list -items resulted in significantly beétter recall

~

~compared . to subjects told only to make an 1image  of
iniividuyal . items. . It is not entirel- obvious that the
" former -dnstruction should resul*t  in gredter depth . of

3

pfgcessing cqmparéd to the latfer,.pa ficulariy inAterms'of
the magniﬁude‘of_tne group differences.. This problem of
defining "Adepth" is one which most researchers ha?é simply
”,Chosen tb live u}th;' ﬁany ﬁéVe accepted Craik's ordering.of-
the iebe;s of analysis at legst invpart"on the 5asis of the
v:etenfidn' chafacteristics aséociatéd fith each. To quote
Craik.and Locﬁhart,“ "the .cbmparison- of ‘retentiOHj'acfbss‘
different orienting ' tasks...provides a rélatively» pure
meésure of ‘the memorial éQnSequéncés'of different processing
activitiésﬁ (1972, p. 6 7).  Unfortunately,\this renders the

definition of deptnh theery-dependent and thus "tautological.

Of course, this is the type of problem from which .many

theorists have suffered. We noted earlier that the multi-

store theorists have yet +o0 provide tﬁe. »theoréti&él

.

grdundyork for deciding how to identify items retrieved from
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ST4. and LT Tespectively. More directly relevant to our
discussion of derth of'processing, though, is a quotation

cited ,earlier from Postman (1964) . He suggested that "one

may conceive of a continuum of orienting tasks, ranging rronm
those rTequiring Tesponses maximally favorable to iearning to

those reguiring responses  maximally antagonistic to

learning." Unfcrtunately, Postman does not specify in any
detail the relative ef:ectlvenebs of varlouc tackc _with one

or.two_exceptxons.‘ Rather, t he orderlng of each task is.

again determined by taoe emplrlcal flndlngs.

A~ furth2r . comment deals with the err Ct or depth of

processing on retention.” Rather than suggesting that depth

per se is the critical factor, we 1ight speculate *ha* it is

the-‘simila;ity among’ "stored ' traces which is ths critical

factor (Sird,'197b; Klein S.Saltz, 1976} Posner & Konick,
1906) . Thus, early. visual analyses of orthographic features

OL successive items are likely to be much more similar to

®ach other .on the- vholé than later analyses) such ™ as

'phonemicfand'semantic. This in itself could be a suff1c1ent

.

basis for +*he alfterent retention charac*erlstlcs acsoc1ated

'with each- type of memorial code. Obviously this is not-a

novel'suégestion (eag.; Shulman, 1971). Posner and Konick's

(1966) "ac1d ~bathn model for . ctorage is an example of how

such a process might operate. According to these authors,

‘memorial traces degrade each otner as a direct function of

the ‘amount of- similarity existing between . them and the

length of tlme +hey have been 1n storage. Alternatlvely,_we
might suggest that the effect of 51mllar1ty, and . therefore

|
\
e
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depth, i+ to reduce the efficiency of retrieval cues 1n some

way.

.

While Craik_ does not make reference ,to "such an
interpretation in ' the eérly Statements ot ‘depth' ot
processing, he does. allude to it in later papers (Craik &

Jacoby, 1975; Mosc9wf%ch 6 C-aik, 1970).'.Theréfore, we will

’

withold  further c@hmentS'onﬂthis matter until the recent

revisions of tne theory have Leen considered.

o

The next two comments on depth 0f processing are more

directly related to empirical observations. It is stated in.

the theory that subjects who are instructed to learn a list

of words will presumably anélyzg fhe items . to somé elaborate
seman+*ic level. -In tHis way, fetention will be maximized.
Howe#er, it hés often been found thatl intentional léarﬁing
sdbjectSA who also peiﬁorm a'éelatively lpwlleQel oriéhting

'

task recall the items much more poorly than subjects who are

simply instructed to learn and do not perform the  orienting

.. rask (Johnston & Jenkins,_1971; ﬂondani et al., 1973; Ti;l,

fDiehl, & Jeﬁkins,'1975; Treisman & Tuxworth,'197u). In some

cases, this might be understandabl=s. ror example, Joannston

and Jenkins required one group of subjects to generate and

Write down a rhyme for each list item presented. Zach iten

~appeared for 5 sec during which time the task was to be

completed.  1In the: afo;émentioned ﬁnpubliéhed .Study on .

directed  forgetting 'by Horton and Petruk, essentially the
same procgiure was used. In that study, subjects were also

restricted to a 5 sec interval to generate an appropriate
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word. Tt wash'very 'cleaf‘*io .fhosé expefimenters that
subjects, were:préssed’for time to pertorm the tas% It may
be, then, thdt Johnston and Jenklns' subjects simply did not
have time *o elaboratlvely encode itens semantlgally, even

though they were instructed to learn the list.

Howevet!. other - uqu in vhich subjéct$'were not under
severe tempbral Const:éints also showed ‘a decremenf when
ihtenfional‘ groups. perform lower level 20rienting tasks
(e.g., Mondani e+ al., 1973) . :After 'their sdbjects had
completed a ;ﬁructural 'task, theyibueré :given  a fixed
intef?él of Slsec‘pfio: to the»onsef of the next item. |

It seems doubtful +ha+ the dep -n oL 'prdcessiﬁg imodel,
as it was formﬁlaféd in 1972 can -acéouht‘ for these
tindiﬁgsi The only 1nterpLeta ion which could be of fered ls_
that these subjects dld no* in fact use the oppcrtunity' to
.elaooratively” encode the items beyond that feqdi;ed by the
o:ienting fask. vOf codrse;‘ this- tetutnsj ué‘ _to _'the,

v _ T A :
tautological definition of'depgﬁ'ipself., it wiillbe shown
later that tne;é.may be bgovision. for +these 'findings 'in
subéequeht ‘'statements of thé théory'usiﬁg the concept of

reconstruction.

The second empirical observation for which no provision
1s made 1is +the depressed ‘retention  f¢r items _encoded
incongruously in the depth of processing paradigu. That‘is,

.Lor those 1items to which the subject respondé "NO'" when

asked a particular gquestion, ~severe retention decrements

occur quite 'teliably when compared to itenms encoded .
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congruously a* the same level (e.3., Craik, 1973; craik . ¢
Tulving, 1975). These decrements vtypically correlate

directly with the level of the.encoding ques*tion but this

)

seems to be primarily @ result of floor effects in the

recall of items encoded structurally. Schulman: (1975) - has

also called attention to this phenomenon.

Specifically, thiS‘:disparityl in the'recail:of items
' encoded congruouély and incongruously poses a problem since
i . -
both types  of items must te €ncoded to the sams depth in
ordet for subjects to make a4 ‘correc*t decision. Thus,
deciding “Qhether "TIGFR"vhelongs‘to the-category "ANIMALS"
or’ "PLOFBSSIONS"’ necesSitetes processipg_ at comparaple
ievels within tﬁe System. If the model is co:reet in sdying
that vihe' depth to thCh an item 1is encoded is the critical
'rac or dete*mlnlng memoraélll*y, fhen there would_aapear to
be "no logical reason why - the nature of>the :eiationship
.betueen fhe targe* ané enccding question shoula afrfect

"retention. - | F
Again, - theugh; thie phenomenOH 'may be explicable in
terrs  of later efheoreticel developments .and ve" will.

~

therefere refer back to it after we have outlined these:

developm%§g§. ‘ n . : . B o
. ’ . . l . \J '

Finally, at a veLy general tneoLetlcal level fhere are
two 1nterest1ng aspects of the theory whlch deserve. comment.
flrst 1t may. be roted that there is-a very strong _ emphasis
on  the encoding and storage aspects of’ memory. Indeed;'in

the present review, we have elaborated | on the two



significant. features of .the model, naﬁely the cdrrelaton
. . ’ t

. . . 24 .
between depta and memorability and the distinction between
"Type I and Type II rehearsal. Both of these features deal

most = specifically with | encoding and/or stérage

characteristics.

While this emphasis is clearly evident it has. not been

*o tn@ total exclusion of the_fole of retrleval.‘ Despite
Craik. and.LOCKhart'c concludlng remark that "no attempt has
been hade to. speciry...how items are;..retrieved from the
b] stem" (p. 682), they do " make .one or‘tvo references to
‘trioQal ﬁunctions; For example,_a£.one point,theyisuggesf
that "tne fprm‘ of 'pfocéssing - which will ©prove. optimal
iepends on the fetrieval Cr trace utilization requiredents
ot the aubcequent memory test! (p. 678) . éx&this; they are'
blmplj 'saying that different Fest_‘ptoéedures (e.g.,
:ecognition,’f:ee recall; cued récall) may demand the use of
alfﬁérent typeS'of item information. In an‘ attemp* to
account for the resuylts of a number. of experlments (Dornbush
& Winnick, 1967; Eagle’ Q'Leiter, 1964;. Estes & DaPolito,
1967), thej suggest ﬁhat' elatorate seﬁantié encodidgl ray
facilitate free reééll_'but méy ihhibii "the encoding of
relevant discriminativé ihfo;matiqn fo; a - recognition ‘test
(cf. Unde;vood, ‘1909). . éupther,, ‘certain types of
elaborative encodiné may. facilitaté retrieval iﬁv'paired-
_aésoc;ate, (Hicker & Berns;ein,'1969f or.free recall (Morris
& Stevens, 197u).Situétionsvwhile otheré méy not. A number
of"autho:g  have ’discu$sed this nmatter in a recent onK

(Brown, 1976} although not al1'authors have }agreed_ Qh"the,
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hypothesis of qualitatively dirfferen* types or information
being required for different test procedures (see, 1in

par{icular, Tﬁlving's chapter);

‘Craik and Lockhart wmake a second brief.reference to
retrieval functions. They suggest that “the effectiveness .
‘of a retrieval cue depends on its compatibili*y with the

item's initial encoding or, more generally, the extent to

Y

which the. retrieval situgation reinstates the ‘learning

context" (p. 673).. This statement appéars guite consistent

witn Trecent remarks by Tulving on "encoding specificity"

N
kY

(e.g.f.‘Tulving' 8‘1Thomson, 1973) and ‘also Martin's
.description of "encoding Qarihbility"'(uartiq, 1908; 1972).
Both of these authors are primarilf concerned - withA‘the
- degree to uhich the encodingbicbnditibds are restored.at
retrieval, making their views very compatible with fhbsé of
Cr;ik and chkhart;‘<;Howéver, the latter authors do not .
elaborate beyond this point 6u the natufe or the re;rieéal
pfocess. |

K] .

Thus, we must conclude that retrieval is left somewhat
ill-defined in the early versions of the theory. In 'the.

rS

-later papers, however, Craik does advance a more complete

description of retrieval processes and this will serve as a

partial basis for the research to be presented. . 2
-

A As a frinal point, we would like to emphasize the idea

that depth of processing'can'be viewed as a model of memory

based on attributes. The essential idea of +he attribute,

or featuré—analysis, apgrc-ch is that input may Dbe 'broken
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down Juring encoding for its individuad- components and

‘subsegquent storage and retrieval utilizes these Components

(Cf. Hefriot, 1974; Neisser, 1907). Attribute models have

been referred to previously in this paper. I+ can - be
clearly seen from deptn oL processing that each level 1n the

£

processing . system leads td the extracticn of «certain
features o the input. The products of each of ~these
analyses are then stored. The critical characteristics of

attributes in dep*h of processing' is that they cequire

differing  -amounts of the’ processor's - ‘capacity to be

O : . . o 4 . :
extracted and maintained -and, further, they are lost

dlffergﬁtially over time.

hecdgﬂizing the 1mportance oflaftributés'uithin deoth
of‘processing simplifies a comparison with othéf~theoreticar
:v1ews; including‘Ehelmulti-storé moaeiu Indeed, +the iétﬁer
t a1so deriveg} from an éttribute apgroach to the'extenx.that
.ce:tainhfeaturés orf fhe input‘a;é analyzed and retainéd _in
différent 'mgmoty' stores. Thevattnibﬁte appr9aéh tq memory

is unquestiohably the overriding .paradign in modern memory
theory (cf. Herriot, 1974; Murdock, i97u) and depth of
processing is but orne manifestation orf it. '

. Pevisions to the Theory

»

At thils point, we wish to discuss the - various-

o

~modifications made to the thecry as presented in a series of

'papersw (Craik & Jacoby, 1975; craik & T. ving, 1975;

Lockhart, Craik, & Jacoby, 1970). 1In these recent versioans,



there have been a number ol changes to the original tneory
in dddltlon‘ to some exten51ons intoc areas previously

ignored;'

In. the early: statements of depth of' processing, 1t was

postulated that 1nrormat10n was fprocessed through a sequence

of . analyses. These processlng stages uere seen as existing

on a continuum, beglnnlng with ba51c structural analyses and'

progre551ng through deeper semantlc analyses.‘ In‘the' later
-ve251ons, nost spec1£1cally Lockhar« vet_al.-(1g7b),'this
1dea was altered snch.that how each level in'the processing
system‘»is represented as alqualitatively distinct'"domain"
“ithin a nierarchy of'analytical stages. The .feasons_ for

‘revisingc the theory in "this manner are strictly logical

ra*her than emplrlcal. That is; ‘as ‘the authors cogentlyd

note, "there is no sense . in whlch the phy51cal analy51s

P
i

of...words...shades_off into the meanlng 4wh1ch. the words

convey" (Lockhart et " al., 1976, p. 78). The ratlonale

appears to be incontrovertible. = .

This shift away from the 1idea Of a -cont inuum  or
analyses does not alter the basic concept of depth as i1t was.

orlglnally ,proposed semantlc analyses, for example, are

1

still viewed as "deeper® ‘than structural- or"'phOHemic

analyses. However,, a sec0nd dlmenS1on of depth is added.
hvSpecificaliy, depth refers not only to the relatlonshlp
between levels, or domalns, out also to the relatlonshlps
within a domain. Thus, 1nformatlon may be coded to'_varying

.depths within a given- domain. Examples of thi are

s
¥

-
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numérous: whereas we ‘mQrmally‘ perform - only a basic
Structural. analysis on uritten text, a handvriting'expert
mi1ght process -thé'.éame information for.‘veryyrdeep‘iana
éiaberate -etructural components.b It 1s this particular
aspect.of ;heJchcept,odeepthb(i;ef, derth vithirn a jomain
for which the“ authOrs3.sugge5t' the ‘term '"spread of
prgcessiugﬁ might be mbre appromriate. The implication of
”theiterm "spread".ls that there exlsts a éertaln fIBlelllty
‘in the uay in uhlch 1nrormatlcn may be eraboratlvely encoaed':
u1th1n a given domamn. .;n,thls sense, their use»oi the tern
."spread" reflects tnelr attempt .to ;et away Lrom the 1dea
mf a conthuum, thCh emboiles the 1dea of a programmed and
‘rlqlu ceauence of aualycec oelng car rled ou* 1in tue,system.
In the end, however, the term "depth" is retained to refer
to process;mg both wWithin vand betyeén'domains because it
:efiect; the criticai(feature of the: moder. depth in ‘eituer

. . . ,
sense’ 1is dlrectly correlated hlth memorabllltj.f Thus, ail

elseibeing equal elaboratlvely encodlng info:mation to
deeper Levels -within ‘cr betueen domaine will result in

lﬂCfedCed retentlon cver tlme.

ﬁegardleSS‘ef uhether,the prbcessingisystem? is uiewed
ae a eohtinuumtbf auaiYSeé or discrete ddmains,’itﬂls.still
‘:maintaiueu‘iu;both the.earlierfand’most recent statements of
tne theorj that lnformatlon extracted at each level .}n' the
sysrem 1s used at subsequent levels. Thus, *he productc of
a11 the structural analyses are used to extract the relevant
pnonemic iﬁformat;ou from the next domain. ‘.However,. in

describing_ this process, Lockhart et al. extend their ideas-

N
b

4

'
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to include <he idea of expectancies. This is illustrated 1in

i

the following passage. ‘Note that thelr use of ‘"the tern
"eerycrural™ nere is not meant to retler to the particular.
: . . | . . )

level of analysis within the systen. *

t

. &tructural description cf the input. pattern 1is
formed within each analytic domain. At each level
ot’ analysis, the structural desgriptions formed
within one Jdomain serve as the input to the npext
domain via a 'set of mapping rules. A sligntly
different way of phrasing these iieas is to . say
tha* each level of analysis provides evidence’
whicn is  used ™tc confirm ' (Oor reject) the
structural iescripticn of ‘thé hxpoth@slzed
pat*erns at the next level. .This ‘second way " or
describing the process may be prmferable in that
1t  stresses *the notion thdv s+ructural
descriptions at any level are as much a product of
expectanclies and past lea*nlng ‘as "they are
rroducts of the current stimulus lnput.v Further,
descriptions oI very probable even*s will require

"only minimal confirming evidence .from. preceding
levels, . since +*heir structural descriptions have )
been  largely ~ ferforaed . in . anticipation.

- {Lockhart, Craik, &.Jacoby, 1970, p. 73; emphasis
is original) T P '

A€ might suggest .t the latter Ldeas ate rathcr more than

)ust"'“sliqhtly- different". What is. actually belng offered

. nere 1s .a *ype OI hypothesis-tgsting model. in uh;ch
lnformation ié_ gehetated"uithin. the ;sfstem pfibr to~£he
ac'ual D‘oce551ng of the ;nput. This viéw is notviissimilar_
to that of otner authors, as 1is 901ntod Qut.._‘For zexampie,

v

Treisman (1964) has suggested“that, on the basis of prior

inputs, certain events @may be vexpected™ more 's0 than
= ,
. : . ' . .-
others.‘ This results in the tnresholdé of the "dictionary
anits" for th~se excec ed events belng louered relative to

all 'othe* p0551bie events. This hypothetical process

ensures that high probakbility maferlal ulll be percelved and



that- other. irrelevant information will  not -intertere
' substantially. Norman's (19068) "pertiﬁence" selector

operates In essentially tne same manner.

Whether or hot.this sor{ of hypoﬁhesis-testing approach-
will be viable is pefhaps debateable. Fortunately, however,
we needvhot involvg ourselves in this matter, eveh'thOUgh it
is a récug:iqé theme in- the Lockhart et al. paper. In the
typical ﬁumaﬁ.memoryvexperimént, and in particular those  to
be presented later{”éxpectancies serve no wmeaningful role.
since _subjects‘ are presentéd lists of random words. When
- sgbjedté are shadowing meaningful prose passages, as they do

in the research referred to by Treisman " and Norman,

expectancles may be more important.

‘The effégfs of practice, or familiarity, are one aspect
ozi.processing which Qere not . dealt. with pteviously but are
lmporyant cOn;idéﬁations in the - modified. vérsiqns' of the’
theory. fhis issue is discgssed at’ length by Lockhart et
al.'(l97b) ani a;ss'td some exfént.by Crgik g Jacoby (1975).
,Baéicélly,~it is 'poS£uLated ‘thaﬁ the actualv number of
analytiéalA oper;gicns éd::iéd' 6ut ~OR -ah-individual itenm
dec#easgsias a fﬁnctiop oz pradiice'or.ekperience uith: the
;te@. Indeed, the‘authors poih; ouf that it may.bé possibie
to 'bybéss or eliﬁinate an entire* processing sfage Qith

-

Substantial amounts of practice. They use the exappie of
highly =skilled . readers vho may be able to‘process'text*
. Wwithout invoking any phdnemic analyses, despite their early

training uhich.heaﬁily emphasized phoneﬁic coding.

R - . .



A di:eck' resuit of the fact that the .amount- of
proc@%sing'carried out at Vdrigus levels decrease aé a
function of practice is fhat"there is a concomitant decrease
in . he amount of information availéble“fﬁr renresentation in
the m@morylitrace. Thus, the gain in efficiency of'coding

operations which cccurs withe practice: is transla+ed directly

g

into a loss  in memorability since less information is

exiracted and ‘stored. The erfrect of practice in terns of

subsequent memorabiiity, then, is-essedtially the Same as. it

1§*§Qr high "expectancy events, as may be csurmised from the
‘earlier quotation: & relatively meagre trace is established
1n both cases and this leads to a, decrease in-retention. It

Y

may be noted that the idea cf-continuity between perceptual’
: o : . ' : .

"an1 memorial processes is 'strictly mq{;;ained here, since

‘ ) e . R -

what is‘?gfcei(ed determines what is stored in . the memory

trace. ’ ' ’ ‘ 0
ot : . é

- :The reépresentation - of ' practice in. the system has a

X s

'second important effect. ‘<Ihformation which  is- ,high;y.

practised or very “cCompatible with deep level processing

}thes%. terms seem, t6- be used synonymouélj)" may  be

automatically analyzed . rather extensively: ®it may be

impossible to prevent processing - occurring at a deeper
el : . ! 7 : : . . .

level". (Lockhart 91‘51._1976, p. 79L than'that necessitdted_

by the task. In other words, they - are suggesting that

‘analysis - 'of ‘unfamiliar material -may . require conscious
processing but analysis of material with which we have  had

, ey

much “experience, such’ - as common Wwords, ' wmay proceed

P

C e vV

>
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¢

automa*ically to a relatively deep semantic leved. This may

!ﬁespite the nature of the current task, a good example

being ™he Stroop eifect.

A\

! N

‘The authors are careful tg-point out‘that their use of
‘thef{ternm automatic pchessing imp;ies not only that there is
-a *ertain‘ inevitability‘ about the piocessinnghich will
océurAbut dlso that cbnscious attention .need not pé.invdked.
"Thus, they specifically -say that "such }analysés _ré@uiré
liétlé ‘conSCious' attentidn to be ca;ried out effectively"

'(Craik & Jacoby, 1975, p. 174).

So faf wé have summarized the‘ view that ©practice
_:ésulté ~in fhe /déletién of certain coding operatidns and
‘tnat, with extended praétice, coding (of vérbal material) to
a 'sémantic 4levél may éccur automatically and without
cogﬁitive- intent on ;hé part éf_the subject.‘”Tﬁe hémorial‘

conseguence O such highlyﬂékilled,‘aptomatic processing is

¥

~ what Craik“land 'Tulvihgr refer tQ; as the "minimdl-ébrév
encoding" (1975,;p; ?90). The term seems td dégive from thé
idea that a Ve:jviimited nuobér of analyses are likeix tdfbe
‘?edactediat each .level. 'Therefore; uhat énters into the
memory trace is a minimal repreéentaﬁién from each level.

v

‘However *he nature ot tﬁeAtask may"require -a substantial

,éniey,iﬂ‘ -t say, .a structural level. Therefore, the
'sub}@c* - need to onsciously réturn.to a low. Tlevel of '
processiiy so 2z to carry out ‘the elaboraﬁe structural
. analees which iid r- vccut-during aufqﬁéfic processing of

the item. I this sense, thern, the core encodidg.derived

L.
.



Lnitially. may be élqborated. at  any- given level of
brocessing. The implications_,I of a minimal core
, i ’ -
-representation for retention will ble discussed andftééted'id
. . L}
two eXperimenfs presented later.

' -

The first significant change to the theory, then,
involves the hiérarchical arrangeméni of proceséing domains,
this. in contrast fo the earlier idea of a processing
~continuum. At a more general theoretical level, Craik. and
his ¢olleagues have also chosen té ambraCé the'aistinction;
betueen‘epispdic and;Semantic memorf (Tulvimg,°1972). 7Since
Craik suggests that. his usé of the terms is someﬁhatv
drﬁférent from ﬁhe original description offerrédiby'Tulving;
it seenms épprdpriape to descfibe Tulving's view in brief.

Essentially,- semantic memory - is  the system of

"cognitive Structures" in which knowledge - is. represented.

[

here are 'a'number of different aspects to these ¢ gnitive’

Structures, -but, for present purposes, the most significant

‘are  the rules - and procedures used for analyzing and
Lgﬁjr_reting incoming informationvand also the organiZation
of language. Tulving attributes to semantic memory all

information or knoy%edge which is not sto;ed inifhe cohtext
of :i£s spatio-temborai feferénce; Episodic memory, on the
other hana, is the stpfagé system for ,éll fﬁé_ information
retaihed‘ _aboutv a pers&n;s 'iﬁdividual 'experiences.'-\A
COndition of storage in':episodicf ﬁemory is that spatio-
‘temporal atiribupes/ are availablé)' Tulving'useé‘the térm.

‘autobiographical eveats to refer to episodic traces.

N
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For our purposes, it is'pf interest to _note that "1t
is...ppssiﬂle tor the episodic systém to operate relafively
1thpendently of the semantic Systém" {Tulving, 1972;
pkvjéo); However, it is fu:ther acknowledged that:"Seméntic
m?mory is  the mémory néc¢ssary' for the use of language"
(Be 38b); fhus, in the +ypical human memory experiment
"Qhere ’to—be4remembe£ed units are meaningful words that

refer to concepts stor=d in -semantic memory, the information

in .semantic memory may be used at the time of the input of

the information into the episodic memory store” (p. 390).
Clearly this must be so since +he rules and procedures for
encoding'structural, phonemic; and semantic information must

2 stofedﬂih'some”long—term system (cf. Smith et al;; 1971) .

L episodic “trace, then, cannot be established in such an

.experiment without input having been first processed through

1%

the semantic systen. _ -

53

Craik suggests that his use of |the episodinéémahtic

distinction . varies from ‘that -of »Tulving. ‘Rather . than
allowing that 'episqdic _memory .may, operate "rela 1lvely
independently* " of semantic memory, ‘Craik chooses to

I3

emph;size the "very:close interdepéndenée" (Craik & Jacoby,

1875, p. 174) of the two systems. Indéed, he suggests that

"the  semantic-episodic ‘"distinction actualiy’ refers ‘to

aspects' of one system rather than two distinct'systems"

(Craik & Jacoby, 1975, p. 174):6 Based on the previous very

SWe must be‘éareful‘to take cognizance of Tulving's ~own
Views on the idea of distinct systems. - In his own words, ™I
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brief,'selecfive review of Tulving's views on the,‘epiéodic—
.sémantiC' distinction, 1t aprears that'there may be no real
‘pOints of disagreement. This is especially evident in our
bresent concérn ‘Wwith verbal memory experiments. ‘Tuiving's
use " of the term "independence" in reference " to ’the
functioning of .the two éystems may have been unfortunate to
.some degree sincé 1t = seems to  rerer to ’aspects or the‘

systems which are not- relevant to 'memqry . research 1in

general.

We are forced to conclude, then, that Cra%} and his
colleagneé héve not- feally cast the épisodic-semantic'
‘distinction in a different light ;n_an has Tulw}ing; But a
more impofnant theoretical. nroblem  musn be feSo;ved in

‘Craik's use of the terms. o ' ,

‘Craik ‘and Jacoby émphésiie that, while they _sée
episddic »énd sémantic memory as referring to tQQ dimensions
of the sane systen;‘,they feél that "the heuristic and
concepfual ' adVént es ”'ofv,negarding thém- as ’éepa;ate,
outweigh ;aréuménts,:fdr ‘a unitary sYétem" (p. 174). 
.Unfo:tUnately; they &o ‘nnt' spécify uhy this is thé cnse.
Indged, We may,ask éxaétly what théoteticél&io; heuriStic
gain 1is in fact made,’by' pdsitingv an‘episodid-semantic"

diétinctiqn. It is conténded here. that ﬁhere are no

will refer to both kinds 3§ memory as two -stores, or-. two
systems, but I do this)\ primarily for the convenience of
communication, rather tham as an expression of any profound
belief about structural or functional separation of the two":
(Tulving, 1972, p. 384). On this issue, then, there may be
" no disagreement. ‘ : '

o
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"heuristic and conceptual advantages" to it. This cectainly
seems tfué in Ferms of the encoding of ipformation in all
the research we havé . been, ‘and will be, coq;idering.
S;milafly there appears ' to be noithepretical utility in
terms of retrieval. in summary, we remain uncertéid as gb
‘uhy episodic and semantic memory have been aiffeientiated
.wltﬁin t he cénte*t’bf_depfﬂ of pro’cessiqg.”7 If there is good

logic behind it, the authors have not made it evident.

é;thPS' the most-interegting extension of the depth of;
processing mdael.is the.feCent-éonCern with retrieval. In
"the- previoug diécussion,'we noted tbét‘Very little was:said
about'retfieval processes in Craik and Lockhart's (1872)
_ eariy' staﬁehent of the‘ theory. ' Théy’currently envisage
three major modeé of retrieval, .eacﬂ ~of which wve. will
document in turn. Aé might'be.expected, the characferistics
-of each differ and, in addiﬁiop,> each plays a role in
var{ous "shdrt—terﬁ meﬁory"-.phenbmena, such as recedcy

v . ) .

effects (e.g., Glanzer & Cunitz, 1966;‘Bj§rk & Whitten,
19f4y. | o

.

Ve are not ~convinced that - the distinction is ‘really
necessary ' in any context, If Tu ving wishes to show simply
that the coding operations carried. out on input are
- theoretically distinguishable from the products of these
operations (i.e., the conscious percept and, possibly, the
~memory trace) and that. some stored information retains its
autobiographical reference, he need not have parsed , memory
~into two distinct systems. The first issue is undoubtedly
pretheoretical for most authors (but see Kolers, 1973, and
Neisser,  1967). On the matter of the second issue,
Tulving's views may be oversimplified. - We might suggest
that it  would. be 'much more realistic to regard
autobiographical information as being of a continuous
nature, ra*her than all-or-none. ‘ B
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The first type of retrieval involves siﬁply the output
dr iﬁformatioﬁ whiéh currently exists in coﬁsciousness.
Thus, the prod@cts of the various lgvels of analyses ~which
have entered consciousness " may be "retrieved" from there
di:ectly at any point in  *ime as loﬁg as the interval

between presentation and test was used to cohtinually attend

to the intormation. ,ESsentitle, they are 1nferring Type I

. + .
maintenance rehearsal as the principal basis for .this type

of retrieval although, of course, Type II rehearsal also

involves con“inued attention to *he information, as we have

previously noted. There is ‘an ~obvious affinity .between
retrieval! from consciousness ' and retrieval  from the
theorétical “rehearsal buffer" (Atkinson & Shiffrin, 1968)

since in both cases the information is currently "active" in

the system. - Similarly, there is an empirical ‘correlate to

‘this in the overt rehearsal literature (e.g., ( .dus &

Atkinson, 1970;\§rodie, 1975).

«
Ce

Mandler (19f5) has remafked on a number of‘ interesting .
, » : _ . 5
1ssues with reSpeét to ‘the idea of consciousness and
conscious atéenfiqn.A In partiCula;; he hésb oifered: the
conceptdal'argument fhgt ‘the information that, so £§ speak,
can’ be "féad off" thé. Conteﬁté' of Consciousnéssiis not
memorial as suchj'(p.‘237);'dﬂis reaSon'for saying this is

based on the idea that "retrieval usually implies retrieval

¢

into the conscious field" (p. 237) and therefore material

- o ,
N ) L L

currentl in consciousness ne€ed not be retrieved.  He is in .

essence co-defining memory-TEE“Tetfieig;i‘_ This argument,

fﬁgugh, is.putely‘bonceptual in form. -Indeed, we may choose
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to derine memory alternatively as the output of information

which 1s not‘éurrently available”from the environment Oor as
tﬁe output df‘information directlybfgom the cognitive system
u;thbut reference to the environment (whether or not the
information is'available there). .in *his way,vthe outpﬁp of
conscious material would éléssify as a memory or retrieval
éhenomeﬂon:‘ Lockhart et al. (197e¢) have‘Similarly attempted
.fo show that fhe problem surrounding the issue of fetrievél
is definitional and on that premise have choéen to avoid the
term. We shall have a few more comménts on the matter of

consciousness -1n general at a later point.

‘While Craik has Trelatively little to say about
retrieval of infdrm;tion';esidipg*in ~consciousness at the
time of retrieval, it sééms to be ‘implied thét ﬁo forgetting
of thi;‘infor@ation occurs. Obviéusly,’then, there aré also

no forgetting effects'attributable fo the nature of the code

(€.9., phonemic, semantic).

The secoﬁd retrieval ﬁode postulated,bngraikvand,his
colleag&es ié'.called' thél Eackward ;éearch or. ‘scahning
procéss. Tﬁere Iaré thrée‘critical'éharacteristics of this
retrieval mode: it can be used oply‘for recent enfriés intd
.episodic 'memory;‘ thevretrieyal cue is used’to'discriminate
the farget from other items in . memory; there are no

forgetting effects due to.the type of information stored.

'In regard to the items which may be retrieved by

backward scanning, Craik and Jacoby have specified that "the

search process proceeds backyard from the present -and

[
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becones rapidly less efficient as increasingly more itenms
intervehe between pTésentation and testn (j975, p. 176). - In
other words, the last ’éntfies into  episodic memory are
‘Scanned 'in.rreverse-érder fotlthe target item. Exactly how
,'fér back int0°eéisodic memory this process can oOperate is
noi 'specified by Craik. Cn the basis 6f'the data £o.be'
reporteq later, however, it'upuld seem to vary ;s a function
of the type of retrieval<informaiion prov}ded at the time of
ltest. Thus, simgply requiring éubjécts to feqall the last of
a ser;es of listS: normally provides 1little basis for
discrimination; <specifying +that +he térget item 1s related
to.a retrieval qué on scne attrinute. is' sOmeHhat more
effective;’asking tné subject.to maxe a "yes/no" fecognition
judgﬁent © provides, geﬁerally, the >mbst éffective
information. Thus, as the overall amount of iaformation
given at the time of testing"increases, the qu&bér of
.intervening ‘items over ‘which. bacx;ard -scanning can bé'
etffective also iﬁcreasés. The eﬁidénée cited by Craik inm
'Supporf Qf this, ‘and 'ccmhents oh it, will be discussed
. later. The essentia% aspect of'béckuatd scanﬂ}ng; thoqgh,'
’is:that,it is used to discriminate items in memory, fathef
than ”acgually_ retrieve them:_"thé_fetrieval informafion is
. 5 - , A . ' :

not used to provide acceés to the trace in éhy sense, but is
used merely to select the targeﬁv items from other items"
:(Craik @LUJéébby; 1975, p. 176). Accordingato this, then,
the targét items must be highly accessible in -a sense -not
dissimilar to that péétulaﬁed bf mbs£ multi-st6re‘theorists'
in:their desqription of items in. STH. :The ternm "retriefgl
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information" sh'ould pot be confused here even though
irétrieval does not actually occur when backward scanning  1s
employed.. | It simply.refers to the informaﬁion provided by
+he experimenter specirying to thé subject wha*t the -target

information 1is.

The final chafacteristic ot backvafdlscahning is 1its
insensitivity to the nature of the retrieval) information
used *o celect the targct itens. Specifically, Craik isf

. e .
suggesting that, all other factors (e-g., similarity of the
episodic ﬁ:aces) beigg equal, ‘semantic, phonemic, oOr aﬁy.

otaer retrieval information will De equally' effective IO

recall.

Tt was this latter characteristic "which led Jacoby
(1974) to- orlglnally discriminate backward bcannlng trom the -

final retrieval mode, that being reconstruction. - He

'obsérved' that under some conditions differential: fordetting

did not occur as a function of ~the "type of information
provided at the test. - However, as the delay between

présentationvand test increased, these differential' effects

began to appear. Long-term retention differences- as a’

functlon of the nature of the retrieval information are

D

indeed _the rule,'but exceptions like that of Jacoby s have

_been noted by .ot her ‘researchgrs (¢e.g., Bregman, 1968;

Shulman, " 1970). AThese data will be discussed-more fully

when we deal with the ev1dence for the varlous features of
the updated depth of proce351ng model. R

- When information in episodic memory is too dated to be

Lo .
~



accessed by backward scanning or when the retrieval «cue 1is
insufrficient to permit discrimination amony the targets,
'subjects are required to wuse the final retrieval agode,

reconstruction. The basic feature of reconstruction is that

the subject .attempts to reinstate "the original perceptual

>
pEL

”yf & Jacoby, 1975, p. 176) updh

encoding of theé.éved
: v N . | “-'l.' L - - - » »
presentation .af- b ‘cue or Antormation. There is
- . ) " :x_ .o X . )
an‘obviousgéim&i ben how the reconstruction process

72pecif§ti£y principle (e.g., Light

operates andfpﬁe‘éncqq.

& Carter-sopell, 1970; Tulving & Thomson, 1973).

Craik and Jacoby suggest thdt the: ére -two ipportanf
factoré ;invol§ed in feconStrucﬁidn: “"the reconstructiveu
activities involve the coghitive'-étructuresa. as did  the
initial en€od1ng; ahd are guided and constrained both by the
structure of -semantic memory ‘andf by feedbgck.zfrom ﬁhe,
episodic érace‘itself"'(1975, p.'176); By the first part of
‘this statement, the authofs are. simply5'say1ug that the
ﬁetrieQal information--is processea  jus; és .any 'othef
1nformation._ Obvio§$ly, then engoding' of the retrieval
information_must éonformvto thg<structu£é of Semantié memory
.ih the sense that' éll tne:analytludl ro;tiﬁes are. sgpréd‘

there. 1In suggesting that reconsffuction is also cont;olléd

in part "feedback from the episoddic tracé"; they seen “to

be (implying that psychological effecté such as tipfbf—the*
tongue (Brown & McNeill,- 1966) dr'feelingfokanouing (Blaxe,‘

1
»

8 By "cognitive‘ structuréS"[yithey are referring to the
‘analytical routines in semantic memory (see Craik & Jacoby,
1975, p. 174). : : ' '



‘paradigms

1973) pﬁendmena become operative. ’ Accordingly, "they t.lk
about "feelings of partial recognition as the developing

percept approximates the dtructure of the episodic trace"

(Craik & Jacoby, 1975, p. 176). The result orf these
ALTad . .

feelings of partial recognition is that “"'positive reedback

will result and further reconstruction along. the same -lines
is encouraged"  (Lockhart et al., 127b, p. 85). Thus, with
the reconstructive processes : progressively "homing in®

(Jacoby, 1974, p. 494) ‘as more ‘featurés of . the episodic

'trace are developed, the feelings of familiarity becore

increasingly strong. -~ Lockhart et al. summarize their view
py saying that "this 'guided reconstruction' is =seea as a

servomechanism in which feedback from the target controls

the reconstructive processés" {1976, p. 85).

The authors have provided a more explicit statement as
to haqw reconstruction operates in the depth.of processing:
paradigm. They sugges* that, "at retrieval, it'.iS'-likéIy

that the subject uses what he can remember of the encoding

-
v

Juestion to nelp him retrieve the target - word"- (Crdik &

‘Tulving, 1975,  p. 284). In other words, recall of the

specific encoding question. seems to De critical in the role

of recons*ruction: it appears +*hat this aspect .of the -

encodin§ _context musf.;be retrieved. f fhis operational

B ! . : . - .
definition of"reCOﬁstpuction as it relates to,ghé~dep£hAof
processing parédigm‘uill'be important iq fhe-feéearch to: be
:epbrted-".'Ii might be noted in additi§n"that.ithis

interpretation can be assumed to apply to standard ‘memory

in  which encoding questioans ~are not asked.

s . 3
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However, since it is imrossible to deter'mine exactly what is
: : 2 .

coded in these unstructured situations, little can be said
. L .
. ‘ - . - - - v i I3 . . -
avpout what it 1is in particular that - the subject.;s using (1f

and) when he reconst*ucts the origi nal enco ing.

'

I -s__a— —

To' fac1lltate further . understandlng c% reCOnstructlon,“

: - Lo
Jraik compa:es it to the generatlonfrecognlplon approach

F3
Y

(e.g., Bahrick, 1570) lsnd search or s%anning models of
I

memory ke(g., Sternberg, 1906). ‘ihereas generatiog~"

' recognition ‘MOdPLS 1moly that an entire tanget is retrleved

by the system, the .reoonstructlon'lprocess ioperates; on

partial information. Thus, the . feellngs of familiariYy

develop as an ‘increasing nuaber of tarqe% fearuges are

accessed.  Searoh models “suggesp that "stored avants ‘are

€©

examined...until +the desired information is located" .
- ! . > . - .

.

(Lockhart et al., 1976, p. 85)..”In reconstru tion, feedback

f . \
. ~ o - y - :
trom the  nmemory trace helgps the subject to retrieve the

trace.. AIn this.gsense; the trace . need notﬂ actually be.

dccessible to the subject directly (i.e., he " need not
consciously know, or be able to recall, the _item)  before
reconstruction can commence whereas, in-searchnmodels, the

implication is that the'targets are in  conscious avarenesc

and need only be compared u1th the probe 1nformat10n.a

Lockhart etoaloealso prov1de an 1nterest1ng view of the

' A ‘ \-;
proce551ng dlfzerences in ,recall and recognltlon testlng

v

procedufes. Rather than' suggestlng that recall_ and

v'ecognl*lon involve qualltatlvely dlfferent processes (e,d;,

Kintsch, 1970),_ they hypothes;ze' that these two types of

)
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[
Ty
/ .
tests differ only in the naturr of the retrleval 1nformatlon
' i

prOV1ded and what is to be retrleved from memorys: "ip .
recognltlon; the stlmulus 1s re- presented and the systen hasg
to reconstruct the context; in recall, some aspects of the;
contexf'are‘refpresented-or'referrea to and the 'system has
ro.recohspruct t he stimulue" (Lo¢khart et al.,'19}o, p.v85), .
There ie a substantial similarity between this view and that)
of other,authore Qho saggest,that recall and recognition are
simply componeats- og a coptinuum. For example, Tulfing

(1976) has postulated that "recognition _and recall differ

.
L

only uith. respec*‘ to the exact nature of the -etrieval

1nformatlon avallable to the rememberer" (p. 37).

Reconstructlon differs significantly from the other tgo
mode= or retrleval wlth resgect to the effects 'of ‘how

-varlous-{ types-~ df 1nformatlon affect retrieval. When

t

t ‘-’1‘

1nrormatlon LS output dlrectly from consc1ousness or - Vla the
& /'
backvard scannlng process, semantlc, phonemlc,,or any other

‘atype Of tcues ~are equally//effectlve. " However, "deeper,

‘semanricﬂinformation is usually much'moreeeffective~ in ' the
'efprocess of ereconstruction"‘ (Craik & Jacoby, 1§7iﬁlp. 176f
ethan iseloaer lerel;ret;ieeai ioformation. uIt‘ig:Qrth- this
poStuiate that’ depth -of’ processing. accounts for-the‘many

: flndlngs of d1fferent1a1 forgettlng a§7 a function of- the

L2

gual;tatlve' nature of the encoding. The empirical support

' Will be summarized below. -~ ‘ - - s

e
.

. . . ' ' . i :
AccOrding to'Craik each of these three retrlévﬁl modes

‘.

may be a factor 1n the 1nterpretat;ou of typlcal shbrt-term

©
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memory phenomena.  The pripe examgple which they discuss 1s

the recency effect. 1In a standard free recall paradlgm, the -

'1ast item presented is almost 1n¢5r1ably recalled torrectly
o .

"given the recall is tested 1mmed1ately atfter input or 1if

réhearsal (vithout interfeérencé) is permitted during a delay

2

«

iffterval. ©Even i1 list length is_varied and the subject .1is

LY

unaware or when the last item lS to appear, reca;l of this

item may sflll correspond to that of informed subjects, Hlth

'perrormance at a level gteater than 90% (€-9g., Hatkins '8

- 4

Wwatkins, 197u). In these and other 51tuatlonsﬂ ‘it may be

assumed that the last . itém  is. probably still .n
consciousness and therefore there is 'n. problem in the
outoutvof it.. ' Once .an 1item . 1is drooped .rom conscious

+

awareness (i.e., is 'no lOnger matt>nded® , it nust be

' retrleved by some other means,‘ although <iaik and Jachy

© -

.leave uper the possibility,that some feature or attributeée of
the ' i*~m may remain consciously available (cf. Rumelhart et

;al., '1972; Weist, .1972y. Various . distractor tasks

v;}

(cf; Atkinson & Sbiffrin; 1§”1;;9etersonv8~Peterson, 1959)'”3

&

_may serve to eliminate the last list item from consciousness™

"~ and thereby:Yield‘at least some short-term forgetting.

>

3 Yo . ¢

'wx;ﬁrhe backward scannlng frocess also plays a sighificant

@&

f’)

-

e.probablllty of recall decreases rapldly across the last six

B

’\).

1ght 1nput p051t10nc (cf.-ﬁurdock, 1962) s att 1buted

-

to . the Jﬂdecllnlng eff1c1ency of bachvard sc nning.

Presumably,' since the recall func:ion_ levels off

prev1ous input postitions, reconstriction must be initiated.
4. S . ) , 3 ) - / . : -

lr«’
Ie;iﬁ recency effects. Spec111cally, the obseryatlon that»

s

L ]

£



For these items, backward scanning 1is . apparently too

inefficient to be continued. It is a common observation

that recency functions do not differ over a variety of

Rl

cond1+1ons (when corrected for asymptote level), including
the nature of the encodlngs (Glanzer, _972). Tais . .nding
i expected on,‘the premi'se . that ‘backward sganning 1is

uuaffected by the Jmaturkx of the encodimg and since this
- : S i S :
L . . . o . . ;, ‘ - - . . “ -
process, according ~to Craik 'involves only the
e v . .
dlscrlmlnatlon or targets aﬂd not actual retrieéval.

L
- e B
a\ .
-/

_Fiuaiiy,s rather ﬁyp1Ca1 recenéy effects have - been
N .

observed ‘e g;, B]OIK & HHltten, 1974' Tzeng; 1973) under
exoerlmeqtal condltlons thCh would seen to preclude short-
term memory effects according .to trad1t10nal multi—store
theories. Iu'these studies, subjects were presented a'list
‘of.words or pairs,of vords.v After\each itemfvappeared, ~the
subject was engaged;rn * distractor task{for a-miniuum of‘ao
_‘ 12 s%cohds: "hfter a4l items had been.presented in this
manner, subjects"uere aSked,to recali%the list »following- a
mihihum delay - or 30 _secondsi of the distractor :task
subsequeut to'the:gccurrence‘or th last bitem.ga-Clearly,
‘these 'deiay- 1ntervals -shouid' have ellmlnated or at least

'reduced the amount of lnformatlon avallable in STM at- the

‘time of. testln (e.g?& Haugh & ¥orman, 1965;‘htkihson,8

ency

Shiffrin, 1968) .  Despite this, ieffects “sti;l

- obtained.

Craik' and’ Jacoby srggest that these rlndlngs may be
, 47 S NN :
descrlbed 1n terms of lOng-term recency effects attrlbutable

- -~ . .
. vy
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to "the deciining effectiveness of the reconstructive

processes as the event beconmes remote".'(1975, p. 180).

Unfortunately, it is not apparent wh: performance asymptotes
for middle input 'positious un’er standard free recall

condi .vns. If reconstruc is sensitive to | recency-:

.

factors, then it seems'theoretically conSistent to predict

performance decrements across. these asymptotic pOSitions.

i

We will comment ‘on this matter later in .our discuSsion of

the empirical separation of. backward scanning and

reconstruction processes;‘ Craik and Jacoby.empioy the same

v

logic to account for the common'finding-that final free

i

recall also exhibits recency effects. That .is,l tne last.

'W
lists presented are %@called better than earlier lists.

In" our earlier discussion, ue:suggested%that~the‘depth

efrect might be explained in . ternms of = differential,

. b

‘interference. Thus, thé» structural analysis of any. tvo,

[}

given it ns lS much more likely toioverlav be chance than-

'-is, .say, the semantic analy51s and, consequently, the sto&ed

,_

traces for -each item are more,likely to sbare\EOUer level

then, that this differential similarity ramong the various

information thanvdeeper,‘semantic information. It could be,;‘

% G

attributes of memory traces" results in some form of "trace

interaction", to borrou‘Ruanist s (1975) term. In this

: sense,f it uouid be : argued that'items having overlapping

attributes aCtually become increasingly less ayailahle

3

J(cf;.Tulving & Pearlstone, 1966) over time (although the

nempiriCal support_fof-thisAhypOthesis, is not ‘compelling).

1

He " previowsly cited the ;exanplev of Posner and Konick's

D
~

1@5‘

I

, -5
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.Also,i . ' A‘ o S,

f.reconstruct a prev1cusly presented 1tem on the ba51s of some

63 .

(1966) acid-bath model in this context.

As an-salternative interpretatiE\ of the deptn effect,
1t was suggested that‘perhaps similarity seLves to reduce
the efficiency of the réeiieVal cues. This is in fact the
interpretatipn which Craik has recently elaborated in terms
of ‘retehtioa differencesr found witm the ‘reconstruction
retrieval mode. hé following extraeie from Lockhart et

al. will illustrate this view.

‘Craik and Lockhart argued that deeper, semantic -
processing yielded a more "durable™ ‘code. An

alteérnative view, which fits more readily into the ;ﬁml'

" present scheme, is that all encoded - events are
equally durable...but that some "traces become
impossible to access because they ~are <:not .
distinctive  but similar +o wmany other events.
(p. 89)

. e
W¢en a partlcular pattern of encoding operations
'is induced by the ‘test stimulus, all episo
traces of the pattern "are contacted....If there
are many traces of  the pattern, a "familiar®
encoding will be - achieved - easily...but the ~
- stimulus will not elicit recognition of a specific
previous -instance (51nce many different contexts

are competing for consc1ous avarenessj). , If the
pattern - was unique -or distinctive, however, only
one or a few traces of such a pattern exist - . now

if the retrieval 1nformatlon...1s specific -enough,
the previous  traces will be contacted. - (p. 83;
-emphasis is original) _ o R L

The latter exerpt is 1n reference to recognltlon testlng in
partlcular, but the 1dea may be generallzed to recall.

These .Statements ,seem to;coincide with the.v1e€7tﬁat'
similarity is aCting'_to,”reduce' the eff1c1ency of ' the

retrieval information. ,'Thus,f if the subject attempts to-

. L. S

bty
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low level  information, he 1is very likely to encounter

substantial interference frcm other items Sharing that

feature.

This idea is not dissimilar to Runqnistfs‘ 11975)

~"associative interference", although in a somewhat different

context.. According to Runquist, when a stimulus item is
presented  on a paired- assoc1ate test trial, it
: L' . ‘\l%:i; Loy 'Q,rr :

' - T
"51mul*aneously actlvates the COILrECt assoc1at10n and one or

more incorrect' associations" (1975, p- 149), the_number of
incorrect associaiions activated being a/direct function of
the similarity ‘among lisf responses.' Thus, it is the fact
_‘thar‘various,responses overlap on one‘or more features' that

B

_résults in many responses being aroused concurrently.

Craik'siﬁvieu varies from Runqnists' in that the latter

[

assumes each of these high vsimilarity responses becomes

"
-

consciously available to the subject more or less dlrectly*

whereas Cralk ‘assumes that the more 1tems whlch are 51m11ar,

the greater the dlfflculty in galnlng conscious awareness to

any.Qf thenm (see, in particular, thelr reference to a .

"llmlted energy resonance mede;",' Lbbknart‘eﬁ al., 1976,

p. 83}t. “Hoge 1nterest1mgly, these tig rauthors 4a§ree vith

“the ideaﬂ:ﬁat~the subject/requires additional discriminaﬁive

1nformat10n beforel% eﬁkrect response can be achieved. This.

A dlscrlni;arlvz functloé ,1s typlcally a551gned to the "more

dlstlnctlve and unlque" semanxlcylnformatlon in the depth of
Gt . :

;proce551ngbmodel.

sy
‘ -

We may -now interrelate the roles of recbnstruction and
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differentia&—}nkérferenée'at”retrieval:aé they relate torfhe
depth effect.. In the typical?experimeﬂt using‘the depth of
prdcegsing paradigm, subjects - are presented a series of
" questions about the- tafget i£ems. Often the stfuctural
questions are all of'the sort- "Is it in hppercase?" or "Does
_ it contain the letter terom Clearly, recalling _either of
‘these questions will be of little benefit if 20 or more -
:’different targets were encoded yith such quéstioné; on the:
other hand, ,phqnémic guestions such as "qus it rhyme with
———__2" and semantic questions such as""Is.'it a type .of
‘_____?" are almost ,invariably unique for each word. Thus,
recélling each Qf theserfypés’ofquestions is less likely to

v

cause interference in retrieving or ~reconstructing the
target because of their unique relaticn to-a single target.

Unfottunately,vtbis oveggll_interpreté? gp odly aqcbqnfs for
why strpctdrally—encoded items are moféﬁpoérly recallé&nthagﬂ
-_phonemiéallyf'or semanticallf-éncoded -iﬁems buat .doesf'not ‘
account for why fhe fatter‘tﬁo«aiso diffef'significanﬁly.:
Craik andvTu;yihg prppoge‘that "although' each target word
receives a diffetent‘_rhymé“quéstiqn, phénemic differen&e$
méy hot be so unique,o#'distinétivé as semantic différenteéu

(1975, p. 285). "This is not particplarly satisfactory.

Howéver;;the *analysis ,dbesA lead:.ﬁo 'an 5intefeéting
'prediétidnggébout3f£he' éffeqté of hayiﬁé multiple targets
'éncodéd:in tge ccntext;df{égfléame. guesfibn.“ If‘_semanticv
quéstiéns aré  in- soﬁe uay-ﬁoré unique or distidctiﬁe ihan
phdnemichuestions and both aré'mofe‘unique thén struéthfal

questions, then it should be  possible to manipulate the

o



(

.MosCovitch and

.condition in which . all " en

bo

depth by varying the number of'targets encoded with the same
. . N ‘)

encoding question at each leve! in the systen. Thus, 1if

"lower level questions éimply do not exhibit as unique a

-

re' -tion to the target as deeper, semantic questions, then

A

pairing the same phonemic question with multiple tgrgets

should result in less of a decrement in performance than

pairing the same semantic question with multiple tatgetsfﬂ

Craik (1976, Experiment 2) performed this

:

experiment using cued recall ‘and found that, while the depth

effedt still obtained, it was substantially reduced.

.Significantly, there was virtually no decrement for

phOnemicallj?éncoded- items when compared uith“tpg standard-

ing gquéestions are nominally
unique. There ~ was, however,.  a substantial drop in
performance for both semantic - conditions"-tested “in which

F : : L ‘ . }
nultiple targets shared the same encoding question.

o

T In  another experimedt‘ (Craikv & wTulving, 19751,~

Exﬁetiment 8),_$ubjecté vere rresented a series of 'tafgét

vords each’ of which was cdded with a structurak, phonemic,

‘or semantic question. The number of gquestions. from each

o : . . : o .
level of coding varied between subjects, but ranged from 4
to-40. t was hypothesized that, if uniqueness of éncoding
is a significant variable in determining the magnitude of

-

the-dqpth effect, then the fewer the humber of words encoded

at a'giVen level (and therefore the greater the uniqueness
of .each - in memory), the'greatér shouwld be the retention of

these items. Using a modified yes/no recognition procedure

in which subjects were:requited to select a fixed number of

—



responses, it was found that the number of QUestions asked

at any given level had no consistent effect on retention.

While no statistics are reported, it 1s clear that there was

'absolutely no effect on .retentlon of structurally encoded

v

items&) Items encoded phonemlcally or semantlcally gave somes

hint of a performance Jncrement, at least for the congruent

€ncoding conditions, as the number ofr questions; asked at

r'each leve; of coding decreased; Celllng ‘effects mllltato>

against 4 firm conclusion on this. matter. o ;'51

An alternative interpretation of these findings -migat -

be based on the idea expressed earlier with reéard to

1

differential interference at storage. ‘Since some relatively

low level information (e.g., structUral) must necessarily be

encoded and théereby form.partlof the memory .trace for gll'

items presented it 1is _possible that maxrnun{'storage

1nterrerence was operatlve even before addltlonal struétural

1nformat;on was extracted for the” purpose of 'responding to -

the encoding question. Thus, varylng the ‘number  of
structural encodlng questlons presented durlng -study night
concelvably have RO 51gn1f1cant 1nfluence on the amount of

1ntereference in effect during storage.

We would like to suggest at . this point that both"
. storage and _ retrieval interference may be factovs in the

vdepth effect. Thns, dlfferentlal storage 1nterference might

-

account for the hypothe51zed durablllty of traces coded . at
dlfferent depths Hlthln the system. Retrleval 1nterference

can apparently be 1mp11cated in some 51tuat10ns, such - as

.-‘~

LY
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that desctibed by Moscovitch and Craik. While it seems
entirely 'reasonable to offer- the compromise that both:
factors are important, it may not be a partlcularly usetul
,beglnnlng for empirical 1nvestlgat10ns 31uce localizing an
effect ih~ the storage or retrleval phase of memory may be
experimentally insutmouhtable.(cf. durdock; 1974); fhds is
especially true if, in accord with Craik and hls colleagues

one views recognltlon and recall testlng procedures as

inadequate for maklng the storage/retrleval distinction. .

The final issue to be discussedxuuder the headidé\ of
revisions to the depth of processing model deals uith t!

matter of congruity. . Specifically, wve noted' earlier ‘that

‘the original versions = of the theory could not account for o

tand did not reflect on) the rfact that target items encoded

iazongruously (i,e., with an encoding question leading to a

3

"no" response) were much more poorly retained than items

encoded‘COugruously ) the same depth. If in fact depth- was, '”ﬁgf

the only crltlcal varlable determlnlng memorablllty, as thev
bmodel hypothe51zed hen all items coded to the same depth d

should»be.equallvae 1 recalled.

Craik ~and T vinp address thls lssue; They suggest -
: that, memorablllty vlll be -a jolnt function of the depth ‘toA |
"unlch the‘ iten is‘ coded _and'vtheA degree to whlch "the
encodlng question and the target word can. form a\.cohetent,.

4 . ‘
1ntegrated unit" ‘(Craik & Tulvxng, 1975, p. 281).9 It is

-7

9They actually parse the latter factor into a) the degree of
"eéncoding elaboratlon" attalned and b) the potential of the

e
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clearly implied, but_ngver aéthaliy étated, that ‘subjectg
4attémpt to retrieve the encoding questions during recall and
from there  engage ih reconéttuction ofvthe targets. With
the 4example of cued recail, tﬁey"suggest~ that "re-
preseﬁtation of paft of the encoded unit‘[i,e;, the encoding
question] will ‘lead .easily tov,regenéraﬁion Cf the +*otal

anit" (p. 291). 1In free recail, it may .be presuned that

Subjects supply .themselwes with the encoding questions if

réconstructibn_is to occur If in fact this is the . process
Subjects use to  retrieve —targets, it 1is, obvious that
congruent relationships AIe superior .in part due to the

restricted subset .of possible alternatives available. Thus,

~asking a subject a structural question .guch as "Is it in

uppercase?" Or."Does it Dbegin with the same letter as

. .

DOG?" does not functionally restrict the alternatives.
Consequently, neifher-positive,,nor negative responses to

'typé;f -0f - questions . should ' lead to improved

r authors have pdstulated essentially the same

‘reason for this findidg. For example, Schulmahv(1974; 1975)

has discussed the idea of a "rélafional enCodinngO betwveen
, A _ 5 ,

encoding ‘question to lead to the target word.  Based on
their discussion, it is difficult to See exactly how '’ one
theoretically or empirically separates the two since degree

‘of encoding elabor&tion cf the target covaries directly with

. the strength of 4he relationship between the guestion and

the targyet. example, . they say that “for positive
responses the enfoding question can be integrated - with the
target word- afd a more ‘elaborate - unit formed" (p. 291).
Similarly, "positive responses iould_be‘integra&ed with  the
question and thus...formed more elaborate e!f dings which
supported better retention" (p. 283). {There is an

‘exception to this rule - see text.)
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the encoding'guesticn and the target. He pre%ents datd ffom'
anvexpérimenf using a .minor variation of the depth "of
processing -pafadigm in  wpich 'congruously enéodeditargrts
were recalled‘muéh.better than those encoded incongruously '’

{Schulman, 1974). He summarizes these findings by sajing
that‘"the pattern of_résults.shqws‘ a largé and pervasive
memérial advantége of ) cohg;uity, arqguably becauSe a//r
congruous query; unlike_ an incongruous one, fbsters a
relatggnal enCOding'.df (target ] and [éuestion]"-(Schulman;

1975, p. 48). Attributing the performance differences as a

function , of congruity - to the relatic -~ encoding cly

implieSZthaf b&%h elements must be recalled in the congrhdus1
. ) : . ’ T— e ’

condition. Begg's (1972y>idea ot a "coherent, integrated
unit"™ is got dissimilar .from' that of Craik’ or Schulman,
although he uas spec1tlcally 1nterested in 1nterpret1ng the
memoriap superlorlty of 1mages over verbal strlngs.

Evidence

hree features'of,the.updated depth of pfocessihg'model

whic are considered important here are those dealing with
1 o . R : . o _
the/éutomatic processing of information, and the two major

retﬁieval nodes, backward -scanning and —reconstruction.

Y-

Thésé aspects of the theory - are SignificantA-‘in- the’

interpretation of the research to be repoi;ed later angs,
B .t . . 'Y

therefore, we will gresent here -somé» of the 'supportive

10This ‘is defined Smely dS"tﬁafi %ehture, or attribute,
which 1links the question and target, be that relation
phongmic, semantip,»or»whatever. ; ' :

ap Cov
£

‘ %":

<
RS
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evidence relating to each.

There 1s a substantial amount of .evidence from a

b
K .

varietys of research'parading'uhich _lends support to the

'idea that hlghly familiar materlal (e Jes common words) is

automatically processed at a number of - dlfrerent levels of

processmng. In some ;of these paradigms,;this dutomatic
: g N A : _ .

processing racilitates performance but in others i! L. lers.

one example previously,referrEQ'tovuas ‘the .lassic Streop

efrect. Subjects: are simpiy presented ist o colour
names (RED, BLUE; etc.) and asked. to verbally 1dent1£y, as,
quickly as possible, the colcur of-the ink in uhlch ‘the word
1s printed. ‘If ;he colour name ‘and the colour of the ink
are'different, subjects exhthI substantial interference.
This 1mp1153 that subjects cannot av01d proce551ng the name

_of the word 1tself in order to rdentlry more' structural

characteristic.

‘USing a paired-associaie taSk,'Nelsonfand‘Borden'(1973)
observed thatJihigh phonemlc 51m11ar1ty among stimulus:
members significantly 1nterfered with learnlng .in ”contrasf
ta 1mtt;e or no such 51mmlarrt1. Thls_uas despite the very

high Semantic relationships between each stimulus-response

bpair (e.,g., HAM - EGGS). Tnus, the phonemlc 51mllar1ty_

among 1tems in thls experlment 1nterfered substantlally with

-what appears to be a very 51mple semantlc association task

In a number of dichotic listening experiments, it .has

" been shownv‘tﬁat semantic 'informationf on the unattended

channel has important effects on ‘the processing of ‘the

L . sl
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attended ‘or shadowed message. For exampIe, Lewls (1970)
* found that shadowing performance was ;decrenented when .

semantically similar words occurred'simultaneousﬂv on the
stquchannels. ~Lackner and Garrett (1973) ‘ound that an
otherwise semantically ambiguous message on the ttended
channel could ‘be resolved by Presenting approprlate emantic
lnformatlon on the other channel. Trelsman (1960) p! esented
subjects“a contlnuous semantlc message DR one channel .and:
1reguired  them tc 1gnore 'the' other channel. | During -
shadouing,,the two messages suddenly switched channels. AS
‘fgrgh}l be<Aexpected 1f subjects were proce551ng semanticall§
'ﬁgﬁthe so-called unattended channel thereby malntalnlng the

contlnuous semantlc content of the message, +hese ‘subjects

reported that they vere unaware of havlng\m\de the switch.

FPinally, Corteen_ and Wood_ (1972) observed a galvanic skin
response to. vordsr'in’ an unattended channel whi h was -
comparable’ in. magnltude to that vhen, the same uord oc urred
on the attended channel In all.of these exper;ment v ’itf
seems rather convincing'-that subjects nust have| beenc
processing tota -relatively 'deep,A semantic.- 'level .o 'the

1 .

_unattended channel even though normally there 1s no app?rent

efrect on- performance on the prlmary,task : R |

'Q

‘It  may be noted here that many authors have dealt Wlth

the .matter of automatlc proce551ng of 1nformatlon.y Hhile we

do not wish to ccmment ofi this issue at length, it 'is‘ of -
interest .to note how cther. authors have conceptuallzed 1t

Some have agreed that a mlnlnal semantlc encodlng of UOrds
vllldjnormally occur wlthout_ 1ntentlon on the,part«of the,

-

£
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subject (e.g.;-NOrman,_19b9a° Smith’s Groeh, 1974) althoug
they attrlbute no automatlc storage of this 1nformat10n over
any uperlod of tlme. Thelr v1ews c01nc;de with much of the

data c1ted above which reveals major ey fects of dpparently

automatic semantic proce551ng of unattended 1nput althoughy

retention is minimal te.g., Horay, 1959 Norman,»1969h).b

Posner (Posner & Harren; 1972; Posner & Snydet, 1975)

- suggests that a sUbstantial amount of processing may occur

o

uithout.intent, In contrast to some authors, though, he

. wishes to define . automatic processing not simply as that

which occurs wvithout intention. He extends his deflnltlon

’

of automatic ptoceSSing to include the 1deas that no .

consc1ou§ avareness results, there is no "Lnterference with

other ongo;ng ‘mental- act;v1ty" . (Posner & Snydgr, 1975,

p. 56), and,thefe,is no storage of  the oroddcts “of;“these

analytical - operations (Posner & AWa:reh,‘ 2,79.-54);“ A

ndmber oﬁ‘recent papers by Shiffrin ‘and - fis mcoileagues'
(Schneider & Shiffrin, 1977; Shiffrin & Granthom; 1974;

. Shiffrin & Schneider; 1977) offer a view of automatic

processing very similar in scme recpects to that of P05ner.

Spec1f1cally, they focus on the . ideas that automatxc

of
i

processing‘ does not typlcally result in consc1ods awareness

and that it does not requ1re' any -amount of 'the llmlted

’capacity' processing of the system. They say. lltﬁle about 2

BREemory for this type of informatlon but it may ea51ly be

implied that they agree ulth Posner on this matter. o o

In  general, we may summarize by saying'that Craik's .

d
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>views of automatlc proCess;n probablj differ in some ways

from .that  of other,hautho €. While we must be careﬁu4/éo

p01nt out that Cra;k is nbr perfectly clear on some\of these

; 1ssues, it seem7 leg1 1mate qo characterlze his viewsj_on

W

“automatic. nrocesSing.asnj) neqnirin§ little or no conscious

Y

v

hypothe51zed'cont1nu1ty betueen perceptlon and bmemoryL It
bss ;th}s feaéure which will beuof‘particular interest %n tno
of the dstuﬁies-‘to'.be. reportedmf~ For ' present purposeé,
tnongh 4ueimlghtvjust take note of the dlfference :dobinfon
v :
onl vhetn‘r a memory trace’ resultgkﬁron automatl i :Séing
-and alsm the data cited above suggestlng ‘in' fa;ti thatﬁ no
%eanlngful ;memory ktrace hasf_been ev1d§néeo %éﬂsitua;' ns

A

.t .
! Y L .
. . . |

attention, 2)biﬁsuthngﬂ in- a conscious percept and - 3)

resultlng in a‘"mlnlmal égrs;en;odlng" 1n the memory system.~
‘ "1 R

.”The third f ature seems to be a loglcal corollarffof the

£ . N

»

rleétlng Q"ivlhat Séeml,to - be”: conditions  of ' automaftice’

/ . S I IR

pfifessing 33 S . S ff‘..¥’

N
-~

’ ”»Iﬁév‘ other two. aspects nék the"updated depth of

_the: two rétrleval modes,- backward - scannlug ‘and
reconstructlon., 'Larller' ge referedced a few studles uhlch
' kg’\ : . ,'\

showed no retentlon dlffenences due to the/ nature' of the

. +

encoaed ‘1nformat10n‘ (Bregman, 1968 Jacoby, 1974~ Shulman,

»1970). “Bre man resented hls sub]ects a +ype of bontinuous
. . g p Lontini

o

., " °

cued. _recall s1tuatlon 1n-_uh1ch a series’ of words Was

presented one at a: tlme. Throughout ,the listak@cues,,were

-

presented 1nterm1ttently._, The cues“of partlcular 1nterest

1

to us are thosL prov1d1ng structura} (flrst .tuo 1etters),

.
A

~. } o -

pr0ce551ng model for uhlch vegzlll present relevanf data are‘

>



——

"

[

o

study by' Shulm':

. SRR ¥

. honemic (@ rhyme), or semagtic (category.fmembenshipy

information} With lags of,.1 to Y6 1nterven1ng items (both

. : o
study and test ‘1ntermxxed),\ Bregman found no c1gn1f1camt
' B U
& :
retentlon dxfrerapces due el these three types of | cues. A

%
is often c1ted as evidence for no

drffatentlal loss o§,phonem1é and semantlc 1nformat10n‘ over

4

"short retentlon intervals. 'Shulman presented hlS subjects a’

.task uastto 1nd1cate "yes" or , "no"( as

list of 10 vézé; followed 1mmed1ately by one of ‘three. types

-of probesl _These .probes were elther 1dent1cal to oﬁe of ;the

o R . . N
. “p@ 3

‘list items, or uerd homonyms e(e Jer ceteal serlal) OE

< . . B \’

psynonyms (e g.,wnatlon country) of one 1tem.gaThe sﬁb]ects'

ka_’..

N {

',accunately as p0551ble whether *here as an~1tem pnesented

'to be tested untll the entlre ‘list, hadr\"

;resq&ts are- oﬁ 1nterest. Elrst, reattL§

..n\, J‘ A

e

’§a91ng one of‘these spec1f1ed relatlonshlps wlth the probe

WO : Subjects did not know whafgtype of relatlonshlp was .
C UL S

presented Y Two .

@ '} ‘9

%;tlme to respond to'

e e _ SRR 8 . :
identical” probes va's the shortest\ and- was longest for
K l‘ .a"

.
non&ﬁ,probes.‘ Correct recognltlon, however, mas equal for

- -

\:1aent1cal and homohym probes but much lower for sepantlc

probes desplte : thef latter. hd%ind‘ the hlghest ﬂglse

&

recognition rate;v Shulman concluded that, on the basis bf

thesef and -other data showlng no dlfferentlal lpss over tlme

y P

r -
. %

-for' each type of probe, ‘the nature of - the (‘encoded

1nformatlon «doesf not raffect forgettlng rates..-Tﬁﬁs is in

g . R . . .

llne wlth Bregman s flndlngs. o T : e

.

ThlS study could be 1nterpreted in anotherrway, though

4 [

'It' could be’ argued lthat uojects’ 51mply rehearsed

o — L, ) . - : S
i R 1, . . A - . !
. A ;
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B were_preSented:in the.context,of= encoding

maintained phqﬁeujcy:imforuatidn during the presentation of

the list. Then, when a semantic 'probe fias presented‘ at

5
% +

ﬁest,~ they processed the stored items for relevant semantlc

1nf8rmat10n in order to meet~ the task demands. This

explanatlon of the 'data\‘is. supported by‘the‘findiug*g%- |

longer reaction tipes t%>dsynonym' probe . Also, 'since

processing capacity uould' b@l required , during“the test
: . Ca ' 2 R

interval in ordert"té‘ extract the necessary semantlc

. R X
1nformatlon, some mpemory- loss mlght e eéﬁgdtgﬁ (see earller
M

& .
comments»waon the stprage/codlnqﬁﬁffg%%o?%h ‘Thls would

account;ﬁor the reduced gebognltlon perfotmance ror sypod

‘.\' 7 -

. " , .
kprobes*sn coubgast to 1dent1cal dﬁﬁ h@monym probes, AR

i

:E .- - ST \‘;)
~ . Cogesh )
'ﬁ R . \_{1)‘)‘ ..

3*;:# This 1nterpretatlon of . Shulman s data seems at least aS“

&f o na'y

plau51ble: as that paesented in the orlglnal paper.,vBeeause;

! )"045.\:\‘ ’,M O . Y o

»of.thls, weﬁdp nct-conslder thlS ‘experlment as preyldlng

s Ty

r‘c¥it§cal evidence for Cralk's backward.%cannlng retrleval*

.‘/‘

- : - . ) ey

mode;;

~*subjeots were tested in a. contlnuous recognltlon prOceduEe'

~much "iike that ef Bregman (1968). ‘ One 51gn1f1cant"

*differenqe was - that in the more recedijstudy, lxﬁt 1tems '

questions “which

requiréd either structural phonemic, - or . semantic

- information whereas words were . présented.-in isolation in

. e v o

Bregmau‘s-,‘study,d ‘Furtﬁery Bregman v presented either

structural, phonenmic, or semantic cues at test and. required

-

:subjects‘ to( indicete whether a related- study item had

hY . . ’ ' . 76 .

P

‘ . ?z«’ A

¢ #a
-+ TIu an;stu yt?reported ‘by ”Gralk"'nd, Jacoby (1975),

.:,:;¥ > L.

7.
-



Jacobys

pe

occurred. Craik and .simply . presented . ta
f.distractor’ ite s and asked for a ~yes/no re
' judgment. As the earlier study, agnition

‘41d  not di -

information.
4

Jacoby.(1974,

e -

Experiment 3)

if ‘ture of th

presented a‘list

rget and

cognition

rformance-

W

e encoded

of uords

s in 1solat10n in what he. called the "looklng back’ procedure"

4 En

‘

-4 Very

51mply, as .ev
hreguired to éay*uheth
(Group 1) or.semant1
[ :
the llst. In accbrd
@ & %
that the nature
'&he recognltlon data-

,'0;1 12 1nterven1ng it

ery list.

er it is. related either

cally

Hlth Bregman s

performance
f

ems.

decllned

y
R

Y - " : yﬁ .

s

Im each of
process;ng (Cralk &.J

A3

SR

acoby, 1975-

equale“

Lockhart et al.,

item appears, the subjectuis

phdﬁgmfcally'

(Group 2) to any prevtbus item ‘in

of the probe 1nformatlon had no effect on

3

the’recent theoretical paperswon depth of

1976),ait

;1s suggested that the retrleval mode employed by 3ub3ects in

these: data 'uﬁlch
o . " ~".
backward Scanning i

k4

-

IS unaffected
- -

‘by the

each ot these gxperlments was bagkward scannlng.

nature

4

It

'of' the

x

SN
. nformatlon pro d and in thls wa may be dlstlngul hed from
: y S

:retrieval /bYJ/ reco
'\prev1ously'fhave sho
. dlfferenceS// wlth

superlor retention to
studles,

Hany. 'other

"deep,f

“«

nstructlon._ Numerous g

#

wi', . large .and
‘sema@tlc
phonemlc and -struétural

oftenu

©

studlesA
RS S
consistent

information

c1ted

rétention

con51dered to be 1nvestlgat1ng

Jesulég¢ -Jacoby found‘

acros$

«
is
1ead Cralk to the view that retrleval by

“r.

showingh

'-information}f

Lsemantlc memory, have shoun much hlgher retentlon levels op
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‘o

& Franks, 1971; sachs, 1967).

occurred
items.11..

yielded 1n00n51stent and n01sy data" (P 18'6)‘

78

the semantic content of presented material in comparison to

relatively low'level'strUCtural information (e.g., Bransford
7.

Other data reportedf_ry Jacoby ~ (1974) and Craik and

Jacoby (1975) lend substantial support to the efficacy of

reconstructlon as a retr;eval process. ,Thase results are of

partlcular ghterest because the same subjects provided

o ‘ .
ev1dence for both backward scannlng/ nd Areconstruction on

.H

é&actly the same mtest material. - In Jacoby's experiment,

subjects were presentedfa cued recallv test 4suﬁsequent' (o)

pemformlng rhe_ looking-back taﬂg on wff entire llst.'

\\ Yo L
Ny,

-

semant&C>_ 1qformatlon ‘f‘a “the ’%%oklng back task Jacoby?
observed hlghly ,51gn1f1cant 'dlffereng%s 1ﬁ cued‘ recall'L

Sub;ects maklng semantic judgments. recalled more than double'

the number of wWords recalled by subjects\maklug\phonemic.

[

judgmeugg (approximately 54% and;- @4% in ' his  mp- bacK,'
semantlcﬁ and "n- bach\ acoustlc" condltlons respectlvely).'
LU‘ h‘k}o v

Craik anad: Jacoby gave somg of their subjecgs an unexpectedﬁd'
‘free recall testv after the% "had completed the encodlng/

-recégnltlon task : Again;ewhlle no (performanpe .dlfferences

3y

.ylelded higher} recallf,leVels ‘than ?honemlcally encoded

~

‘ RNy 2 A L
Tltems, ﬂaﬁdrﬂboth were“—superxof tq *structurally-encoded

-

_11Cra1k and Jacoby. added a- further comment Won this data: -
"this extremely" ‘interesting result should be treated with

some caution, as attempts to replicate .the flndlng have

“_dJ

flndlng no performanoeqdrfferences for phonemlc and

durlnq regogmition, semaﬁfiqulyqemCOdedf items



retention level for semantic over phonemic informatiqﬁ#;

e 1nformat10n is an important-“determinant. 'Thus ’whed

favallable (e: g., 1n aﬁu'

“be necessary ‘even for relatlvely recent 1nputs to eoisggic‘

1mplmcat1gg the use of backward scannlng.‘ In c%ntpaﬁt, many

79

o
-

Craik argues that the handful of: studies showing no .

.
e

dlrferentlal forgettlng of semantlc and acoustlc 1ntormatlon

reflect Situations in whlcmﬁ backward scannlng wasl belng-
: , L - - 3

- L

enployed by subjects. On the.other'hand,,reconstructﬂon Was g
¥1gher

'being used in those experimental conditions showing

B
¢ ", ! L

v noL oy
A

enacted. It{}s clea \though@xhatathe-'amount of . retrl val
A S f: L ‘ 1

Lo v N 4
o o 0

o~ .
subsgantial amount Qf.”retrieval 'infOrmation;.'is ma
HDS% A 4 atron . 1

5 o

tnltlon test), backward scanﬁin

Hlll be relatlvely useful over a largegﬂgﬁber of 1nte$ven1ng

N

.items. Houever,'as the retrleval lnformatlon decllnes to S a.

minimum te.g.,\ in a free recall test)f reconstructlon will

memory. In thls way, Cralk add Jacoby found no dlfferences \
. } \ _ .

in-recognltlon performance ulth-lags up to-%x\items, thereby

‘ 2y

P
other studles have shown sdlfferentlal retentlod functlons

- R ] .

» R _

over very short- lags and . tlme 1ntervals u51ni free recall
. e’ cued ,recall procedures‘ {see Baddeley,\_1972}v for a -

.s,mraryy.!~In these.Situations, it is presumed that subjects ~..,.
. . A K}

p‘% L I ' ‘4 - o' .
are usxng the reconstructlon process., ‘
' 'A A o R ; _'_»‘ ‘ ’ A i .‘- . > i L
c, It should,be ev1dent from this discussion that the two

(

‘retrleval modes are- dlstlngulshed prlmarlly 1n terms of ‘the

‘obtained_ ‘data: when_. dlfferentlal \rretentlon -,occurs,
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reconstruction is implicated; vtlerwise, backward scanning

is suggested.

In a very €1y sec'19n of this introduction,
P

'Ve noted that probably the Lost significant ‘broblem with all

muitl =tcre

~theor1es was‘ thelr lack of exp11c1tness in

iv

spec1fy1ng what 1tem$ are retrleved from, STM. While many

methods

have

_ e

more 1mpbrtantly, none is clearlg 3Ust1f1ed -on. the basis of-

1‘!‘;

sany parmlculag multl—storﬁ model

i

been offered none has galned consensus and

- W

It t” problém‘“

o TS
.m!, v

Vldentlflcatlon lS %rltlcal to those sorts ‘of memomy models,‘J

. i's

1c&l d
4fng and meéonstructlon must be eLaborated.-:Otnerwise'

.pIedlCthDS ‘based on thlS feature of depth Tof‘ pfocessing

- %i ’ Ty : e,

the case wlfﬁ depth of proce551ng - clear'

ellneatlon cf the condltlons 1nduc1ng backward
Yt ’
2

‘.h

»
& .

'Hlll necessarlly be,vagﬁe and enlgmatlc.w

" For pur

miniftum

v

last item of a.long llSt and the‘tbeglnnlng. of vthe:.test

trial.:

‘O.f'“

This:

‘90"sec's1ntervenes betueen presentatlg of the

SRR B
R

poses ofrgtné;'present 1nvestlgatlons, we, have

, a o ,
. ~S -
".chosen,tgndefine reconstructlon- as 'occugflng wnenever ’ag

fu

definition is admittedly arbitrary to. sone
‘ : _ | ; 'Ly Some

extent but has been baSedfon 'temporal parameters » of many

studies

Cite

| prev1ously 1nclud1ng Hyde and Jenklns (1969)4

Jacoby'(ﬁ974);»and Tzeng (1973). In each of these. studles

€

) . . A - -
"Teconstructian "effects" were found with intervals .of

!

dapbroximately this length,or‘Snorter;

-

P

=



-

- origlnal model dealt w;th subjects whoe perforned vthe

&)
&'f‘fthese matters has beenldiscuSSedvat length in‘an earlier

attributes. This has be

~L

3

Comment s

Q
..

In the final section of this review, wc¢ wish to comment

;on the rev1sed versions of the depth of prgcesslng model: A

number of the issues ralsed in ‘previous sectlons of the

paper have been dealt v1th in these updated versions.: Theseu
-1nclude the matters of retrieval'processes, dlfferentlal

' 1nterference, and retentlon effects due to congruity. Each

~ [
£

h

section. It was also pointed out in an earlier-COmment that

depth of proces51ng very clearly, conforms to current memory'

 theor in- that it vie nmemor traces as com 051tes off”*f
. . _HSV p

Craik and- «Tulving (1975; ‘p. 291).9 We will now turn.our

attention t?'issues/which have ;not' been dealt wlth and

.others . which have developed in the revised versions of the

v o

~ theory. ’ B S ey

-One emplrlcal flndlng uhlch vas“,problenatlc for ’thel

. y L‘g‘}?

,:_w c{)"‘.

"characteristic orienting tasks but ’1uﬁder intentional

learning inst?@éﬁdons. . It‘\has been found that even whén

subjects know they are to be tested later for' their memory

N
of thq lls* 1tems, performance on thls test -still reflects

:the typlcal depth effect (e.g., Cralk & Tulving, 1975,

. . /1 I .
Experiment 4; ~Hondani et al., 1973)'c It Vas argued that

these SubjeCtS uould be empected to process the . itenms more -

elabofately _after structural br phonemlc orienting tasks in

i_ order that theyfmlght better retaln*them. Indeed;-Craik”and:

- e 4 . - ) . . ) .- -g' ) v

akhovledged 'very recently by,
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H

further

Tulving (1975) suggest that "it' is possible that
bProcessing was carriedd.qyt in the intentionalocondition,
- after the orienting task question ' was - answered" {p. 278;.

emphasis
effects of t?e depth
ract depth of eoding

An alternatine
snbjeots ma'y in fact
that requ1red b

or another chosen not

the orlentlng task ma
A -'\1

spec1f1c lnformatlon
N S

rs‘original).

LogicaiLy,qQ&is should minimize the

required by the orienting tasks if in

v

is the critical variable. S

‘interpretation _of these data is that

have stored deeper level 1nformat10n

Yy the orlentlng task but for one reason‘
,g~ :

to use 1t. Rather, the'very nature of

y “have predisposed subjeots to’ use

. i '
could 'remember from the

uhich they

s

'earller part or t he experlment in order to‘ reg%nstruct the

ﬂtargets.

1nformat10n is relatl

than lower 1evél 1nformat10n° ""a nlnlmal

Were thlS the case,‘ the observed depth effect
Hould . be -predictahle even_ under flntentlonal learnlmgn
instrpotionsi It should be p01nted out that Cralk does not
~allude tbp this or any other znterpretatlon"of<' these
Motherwlse perplering and theoretlcally troublesome de 2. o
Unfortunately,”'there fare-a;ﬁ;rently'ino‘ data- presentdy
zh-availahle. which ;olearlyh demonstrate‘ the us dgh a .
strateg} on“thér barfldof_ subjects._~- Qherefore,; thls
‘hypothe51s Lemalns conjectural - B - ‘E_' ‘l o
' . ) T . N ' .
: ferv closely. tied_ to ‘this issue is- another 1mportant
aspeot of the ;depth “effect. Craik and Tulv1ng (1975)"
..emphaticaliy ‘reasserted d the . hypothesrs that Egﬂantlct

vely nOEe effectlve (1n reconstructlon)

semantiq analysis
¢ S T

' - o
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'n..

%G' zw beneficial, tor memory “than an é&&borate structural

'1nterpretatlon " of frequency effects ‘in . recall and*

S : _
"equest;ons. That is, 1f these

ah 1ys1s" (p. 291). At the same tine, hovever, they posit
that a "minimal core encoding" will @more or less

autohatically occur at all levels for very ramiliar, highly
RIS . o C - )

.practised materials. Thus; commdn words nay be expected to

receive a modest analysis at structural, phonemic, and

-

semantic levels even though,the nature of the task may not

- require it.: ThlS mlnlmal Core encodlng 1s basic' in theit

\
-

recognition (see Lockhart et al., 1976, pe 95). If thls is

N
to remain as a crltlcal feature of depth of pr0ce551ng, then

it remalns to account for theﬁ%epressed tentlon levels of

itenms encoded within the con&, ggf low ’“&evel prlentlng

ntems have the products of a
minimai semantic analysis. avallable"in thelr' respective
memory traces, . then vhy. is this'information not'used;atv
recail7 Presumably, 1f it uere, perfermagee:vould be more:

in‘uline Hlth that» found for 1tems encoded wlth semantlc
. . N

-

yquestlons/}a}though or course the latter vould have somevhap

*

\ fr
mOre eléborate semantlc 1nformatlon avallable)

. Lt

L3 .
N

, .
o A p0551ble explanatlon is. the - one suggested above.
i

Speciflcally, theyase Qf encodlng questlons durlng the study

(ﬁb/ L %

phase ma§ induce ther& reactlvatlon durgng the test trlal.

¢

In thls way, the orlent%ng task procedure could he serving

to predlspose the typlcal depth effect. vThus; vhile it may-

be argued that the orlentlng task procedure prov1des somei

experlmental control " -over the codlng processes a subject
a R : v ' o &~
exercises during the study trial (Craik. & Lo hart, 1972,

Ay =

U - P
PR L t /
=] Tl

e N E At e mes



- level informadtion was used;
- Sy LT T

of analyses ’are deeper than others. Th~§&

- s . S

p. 677), it may not “provide’ the same control over the
retrieval information activated durlng the test trlal This

seens particularly true of free recall. cued recall and

»

some types of recognition tests are perhaps suggested.
o '
If we accept this »idea that subjects attempt- to
. . }h . ;
reconstruct using the orlglnal encodlng questlons, then - we

1mPose» severe theoretical constraints on the-utility of

¢

‘ - . ? . . M - . )
depth of processrng._ What we eventually arrive it is an a

posteriori definition of  the :fﬁﬁ’gf‘rett?égal information
the subject has used: if recald” i poor,tfrgiatively low"

irecall is googg deeper l!.el

‘information is‘implicated; . Such a tautologﬁé@&w;épFEGECh

o)

jwlll Jlearly be of llttle heurlstlc value in stlmulatlng and

1nterpret1ng future emplrlcal uork. o
V. : 2 . ' ' f,»' ,

This  problem brings us back to the natter of’
- o

.depth itself. We. dlscussed this earller and doncluded <that‘

e
B s

there mu=t be ‘some a prloz} ba51s for determlnlng what types
S : ?
Sroblem has not

. - ,
been rectlr}éd-ln the most recent statements of the . theory.

ﬂLIndeed, it has beén ampllfled such that not only must we

X . N

flnd‘somefbasis'fo%.opderlng the dlfferent_lewels, ’butn-now'l

we nust also determlne whlch types or 1nformat10n represent

'deeper analyses wlthln a glven domain. Depth /Hlthln' and

betueen domains is-now a comp051te problem.
w . . -

Our final ccoments deal with a feu of the retrieval

characteristics‘of the model. Pirst, it is intereSting to

note in passing that Craik suggeSts a corntinuum of nominal

«

' - ' \
. > . ‘

.;efinlng :

L d
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-

retrieval cues. 71p most situations, it may  be. suggested .

"that Iree recall conditions involveu the least amount of

Tetrieval information and recognltlon the maximum. Cued

recall would' normally fall 1n between. It seens, however,

‘entirely pPossible tha+ thlS orderlng might bpe somewhat

dlexible as a functlon‘_of many varlables. ’Foriexample;

recognltlon performance can te decremented by: manipulating

4

the similarity of the distraCtOr items .relative to. the

targets (e. g... Anisfeld & Knapp,_1968-.Ungﬁrvood & Freund,f
1968)} ‘Also, cued recall \Can . be much superlor .tof
recognltlon dependlng on the nature of tﬁé recognltloanIdstuﬂ
1ts;lf~ (matklns; 197ub). A detalled lnvestigatlon cf’ the

-ng o Q

CODdlthDS affecting performaﬂce _under these varlous

F#

experimental manlpulatlons would " be of value, espec1ally‘

vith.the.recent controversy over: dlfferences 1n ‘recall andg

,recognltlon (cf. Broun, 1976) .

'~

" The three' sources of retrleval suggested by Cralk are

consciousness, backqard scannlng, and. . recdnstructlon.< We

have- already commented :somewhat on consc1ousness and vhat"

Oother authors-’prlmarlly Mandler, have said about it. 'Since

'it does not em to be of overvhelmlng 1mportance tq depth

of processing, we do not vlsh to pursue the 1ssue at length

However, _we, should comment brlefly on’ the amblguous use of

4

the ternm. Spec1f1cally, our concern is'.wlth the actu\}5

=4

‘Capacity " of consc1ousness. Thls is 1mportant to the extent

that ve will eVentually need to separate items retrleved

[y

dlrectly oﬁ' consc;ousness from 'those. retrleved v1a

N

N\

, backward scanning;‘iIn‘our' earller- dlscu551on, - We talked

A : *\

L, \



86

"N . «
about consciousness as if it had a capaCity orf one 1item, but

this 18 'not an entirely obvious conclusion based on its

N

tbeoretlc&l descriptlon. " For example, Craik and Jacoby
f(1975) say. that "as soon as. a further perceptual even

.occurs, 'the' last tevent 'is pushed out‘iof mind [1 e.,
consc10usness]"‘ (p. 175). *his would seem‘ to suggest a.

Cap City of ™ Jqst one 1tem. But~ later, they say 'items _"in'

Ly .
Y
»

T ;e s
qp ] primary memory“ are still in conscious awareness' (p. 178),
.\}\ ‘ 3 .
q@greby“implicating a somevhat larqer.capac1ty. This matter
5

A& ]
' ﬁ2qu1res a clear theoretical statement from the %uthors. qp
, o o . . ‘~>:_ S T
. . oy o o ' Sl
. Ex -»yﬁthe sahe ‘criticism applies to the backuard

'etrieualv,process; As we hdve. already ' 3scussed,
: tﬁelamount and nature of the retrieval 1nformation. prov1ded
’;ét test 'u1ll determlne in part whether bagmuard scannlng
will be fruitful. He are 51mply left with 'e statement

backuard scanning becomes "rapidly less efric1ent as

"numbervof rmtervening 1tems 1ucreases. While this mfy

scribe t he obtalne%, cesults, . it does not lead us to a -

’ clear predictlon as’ to how' erficient - this retrieval umode

will be .at ‘any given point in time. } More important,

. N . [ e . . o

possibly, is’ the’ problem that Ve cannot predict -when

[}

subjects will engage"”thisv process, i contrast - to
. . T - : & =

reconstruction; on any a priori basis. art’.  et.’

al,'(1976; p.789f have suggested that sCanning 'may be
. o o A N o

activdted when events are-" recent or exﬁériméntal time

constraintsA are_imposed {€.g., paced testing). Apparehtly,

then, strategles in part determlne‘ when‘:backward' sCanning

Will- be employed.,

Iy
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Another concern here is empirlcal. Craik suggests that

o

“this scanning process works in reverse order: that is, the

last item input'into episodic memory is the ffirst item

&scanned. This seems to be a carryover from his earller

J

o @‘

- N

method for dlstlngu1sh1ng 1tems retrieved from sSTM

.respectlvely (Cralk 1968 see also Tulving 6 Colotla, 1970)

since it. ‘uses Jt%emgsame reverse order pr1nc1plel

0

conrusrng ‘since thpre really are no data to support it
] . .

i

Murdock s (1974) comments vouch for thlS contentlonf

o

MY
A

As ‘anyone who has ever done free-recall"

‘experiments Knows, freeirecall .is free .in

'only; " The  order in‘ whlch the words are- re%alled

is quite: stereotyped

off in serial order,ejump back into the ‘middle

beglnnlng) of the 1list, though still ' with

" forward bfas.. (p. 202: emphasis added)
I o : ' o

- ;3‘ '

Much free recall researcn_in odf’bwn fﬁh conflrms Murdo

.viewlﬂ It may be“possible‘tO‘,modlfy backward scannlng

..3‘

l

Generally subjects  star
with the last few items then, after runnlng thgm

and LTH
S
This is
Sy - .
4
2
name
W1,
(9r (\\f"/
a ’ ] (} .
o
R

‘allow for" this, although it. ls not clear houetbls woul@ be

. accomplrshed.;, R ,gﬁ.'“s/“t

4 o - ‘ : I

v

Cl

i .

Slnce ‘Wwe cannot clearly 1solate on. an ‘a pr10r1

-~

ba51S"

1tems retrleved by backward‘scannlng,‘we also,'therefore,

/

'.cannot‘ unamnlguously identify " items . retrleved

e recoustructionul Apparently the only way in g@dcn these

EN

' items can be identified with certainty is on “the.

’

v

. N \A\ ~

/U

i

via

3

ba51s of -

;r“r. their retentlon characterlst1CS° that is, reconétructlon has

the type of encoded 1nformatlon.> A\someuha+ more deflnrtlve

N

tfboretical 7separation* of the products of .theseﬁ“

P
L

<

three

been used. if. the. forgettlng funptions vary as a functlon of-

(S

s

Ly



retrieval processes is indicated.
-

The final  matter wb present here for the purposes of
\ ’ . .

ldent1fying an issue rather.than to discuses 1t . a= length.
\ .

Craik amoug others has used the term reconstruction to refer

\

'to ‘a proceés by which the §ubiects ittempt to yeinstate a
‘previous encodang context. But at a theoretical lével, We
qdﬁ question whether the enching gbntext should be
één§ide:ed an 4ctual part of *the memory trace ror an evenf.
Thus, whille we are cléar‘ on .;he effect of;phe encoding
context on.vhdt‘is'stored'abouf aﬁ levent (e.g;,. Ligh§. &
Carfer-Sobell, 197.0), ‘we  do‘ not Kknow to ﬁhat'extgnt ghe

.context andhthekevent‘drejstored'as, a “unifiéd trace. If-
“Suqn a vURifieﬁ_ trace,'results,‘_éhoﬂ' perhap§ the’ term

"F@dintegration"vmight be"é ﬁore approptiate description of

thé,' retrieval, notﬁithstahding Ho:oéit;' and ‘P;ytulék's
(1909) arb;trary définitién of reiintegrative memory. Thé.
current; distinction betwéen the two térms seens to be that
Fecqnsttﬁétiqn.occuré AIr the retrieval = informa+tion is- not
aéﬂuall}é' a part of the udeéired memory ' trace whereas
fedintegratiop occurs if the'ﬁﬁe 1s an intringic pért or the
trace. While fﬁis maf seem a rather -esétericJ issue, it
coﬁld 'poténfiélly lead té’»Some vefy infe;esting research

.

which‘could furthetﬁohr understanding of the memory systen.

i
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Overview of the Research

A supstaatial amount of data has been presented in this
review of depth of processing. Some of 1t has confirmed
various aspects of the model while some has suggested where

possible revisions may be necessary. In addition rhough, a

number or fea*tures cf the nodel have vyet b be ot .t to
2Xperimental test. Two uhlgh.vill be or pzir iz, £t 1n
the present investigations are the reconstruct. - scess of

-

. N N . : . . Ny ~ -
“etricval and the concept of a minimal core encoding.

In regard to the recchstfucfipn process, we should
ti1rst note that the evidence for the ‘other two retrieval
moles is neltéer'overuhelming_nor unequivocal. For example,
the praimary evidence Jused 'in sﬁpport of the backvérd
scﬁnnlng p:oces; derives trom procedures similar *o Jacoby's
qlooking—pack" task. Unfortunately, though, the .nature' of
vthe retrieval cue. used in these types or experiments mékes
it rather,diftlcult to distinguish the different types éf
retrieval 'p:ocesses on a rrocedural basis.
distincfion, as noted previously, comes from the type ‘QI
recall data obpained. VSpecifically, vwhen there are do
~e*ention différeqces due to the nature of fhe enéoded
Lnformation, .backward scanning 1S indicatei; ‘opheruisé
reconétruéfibn_ié assumed.. ﬁhile,ué viil noi' be expressly
concerned uith tﬁis issue in the preseﬂt research, f\ will
be impor{ént to determinen some . ot the experimenﬁalv
parameters of tﬁis lookfhgfback procedure. in " order . to

discover the conditicns under which the depth effect canm be



1

evidencad.

B9

A matter of present interest is whether data can be

compiled showing that reconstruction is a viable .retrieval

process While many authors have rererred to reconstruction
‘in one "se or another (e.g., Bartlett, 19Y32; Heiriot,
19745 Fu. "~ . Wisher, 1976; Weingartner, wWalker, Eich, &

Murphy, 1976), none has derined exactly what 1s mednt by the

term. An operational definition-is necessary. On the basis

fo3 L4

Of - wevidence alluded tc]earlie;,_it was decided to %@poée’a,
minimum of a Y0 s=c deLay interval between .study ani tést
“rials in each CI the present experiments. .Ttems retrieved
sqbsequent to this delqy were nominally classified'as haviné
seen :efzieved via'reconstruction. I+ 'mus+ vbe' nade very

Clsar,‘thou%ﬁ; that this definition is contributed solely by
Sy, ,
the  present au%hor” for . experimental purposes and perhaps

would not bé embréced by Craik and his colleagues.
. ) !
The logic for the first two expezlments'gés as folldws.
- detention of encoding information is assumed to be critical
forléhe ope:ation ‘bt reconstruction. In order to explicitly
iden:ity - the. eqcoding irformatidn, the orien;ing; task
procedurefwas émpléyed. Thus} tor reconstruction to occur, -

"1t wouid  be necessary to show that subjects could in fact

. O

retain the. encoding information for items cdrreeily
. o : . . N ) . b
recalled. Thus, after performing standard recall tests,
subjects were asked to write down <“he original . encoding

question for each item ratrieved. If encoding information

1s retained for a very large percentage of recalled words,



x;‘]

1

then the reconstruction principle receives correlational
support; othnerwise, a reassescaent miy be in crder: = This

interpretation may be sUbject to certain constraints which

are discussed later.

A second -theore<ical «concep* for -which the ex+tant
exverimental literature provides little  or no confirming

;

evidence is the minimal <ore represenrdtion. We . have to

dat- cited lata which rather consistently revealed that much

L1 no* all 1ncoming (v-rbal) information ie autumatically

‘procesred *o 4 cemantic level althougn.no author has  been

@

arle to show that the products.of these dnélyses are 1in fact
:etdined. dvé:. tile long *erm. . This lit+er opservation
appears to betcontrar§ tOo d nLeiief 1n tﬂ@ COhtinuipy between
pe:cep{uai an- memd;ial processes -and, LOre c<pecirtically,
that semantically-processad informatlon 1s relatively well
re?hihad in memnory. ‘These repiesent'major rea*ures ot fﬁé

depth of prucessing model. Thus it could be- quoqosted that

a railure +o ob‘aln ev1uence ot a oeman+1c LeDreaen*a*lon 1n
menory for higaly :amiliar‘uords argues against the concept

or ci mlnlmdl core "QDIQC@H ation.

- .
Two experimeants “Were ‘conducted in which semantic

informa<-ion was explic1tly rrobed. It was bypo*ha51zed that

words wouild be accessed by this testlng Drocedure 1f in fact

It

a funcrtional core representation exists 1n memory.

evidence of a memorial trace at all levels does not obtalr

then the fheoretlcal utlllty ot the concept must be brought

1n*o question.



Experiment 1

Thee 1t1rst eyperiment was run'LQ: the explicit puri pose
of detcfmining the aegr@e to wirich :rpconétructlon, as ‘we
have defined 1+, could :erﬁeaas a Viable 1ntprp:e:a*ion or
rct@ntion:1a£d; Is 1t rossible to attribut% all r@latiVely

"iong-terw" retention “o thisc Tecons*ruc*ion Frocess
A - : ¢

ln~ this study, we will attempt to acsess thé degfee to
vi1ch Subjecfé have retained *he ‘exact encoding iﬂrGImation
»p:ospnted' luring ther stuly trial. 3ix 1indelendent grougps
Wwere bresented 4 iong list or items u:ing‘the standarcd debfh
ot proé@ggrn; pdrdiigm;‘ Three of the aroups were later

, . :

tested  with Ifee recall and the other . *hree with 3-
di*ernétivw fOZC?d—ch01ce recognltlon. fubs<quent to this
ffe?% fof +~he ﬁa:ge%»i*ems, éll JIoups were asked té vfife
10WL ke fpecitic encodinyg quesfiéd d:Soéiated”withv each
-tvm rither‘_free recall=d cr rﬁcognized:v It was expéctéd
“ha- this @xéeriment uoﬁld‘p:ovide a rdugh estipmate or - the
number of tarjet items which could be retrieved using
:vfonstructioh. Fresumably, 1t  subjects aré engaging. in
tdls form of retrieval, theﬂ they should have little

diZricul+y in simply 1dentirying re+rieval inrorma<ion.

The results Cof a filot S£udy indicated that ithis
procedu:e. would éé uéeiu: ih p:ovidlng>da+a on the igsue or
retrieval or ehcoding Lnfbrmation.l‘Whllé this ‘prélimihary'
study clea:ly suggesfed that encoding ~information Qag
retained best of all for. itess éairedv with déépér level

orien*ingd ’‘questions, ‘it was designed only to determine
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wiet her general  encoding  context was  retained. Tn  the

present  experiment,. subjects  were requlired *to wIZl*te *he

g

exict question assoclated.with each word correctly recallod.

v

J-herwice, “his experimen* was in many ways a replication or
the pilot study, with only a tew gwodiiications relazed  to

exberimental controles.

Ir summazy, *heu, the rirst exporinent was deslyned *o
7

rrovide some parametric data on the - oxtensiveness of the
nynofhesizqd fecohst:uction' pioce:s 11 thCh‘ subjects
generate thg'encoding information and'subspéuently use that
to cue tne recall of the target i*enm. |

: ‘ ‘

‘

“General Method : ;

. \
e v

N .
As  most Of the experiments involved basically the sane

‘me*holology, 1* will pe convenient* +0 outline +the bpasic
featur-s of ‘the ~xperiments 1n detail here and si1aply note

mne particular variations on this methoi as we describe each

eyDeriment.

Subjecrts B ’ )

Sub jects were typically tested individually in. an

-

exverimental session lasting 25 - 45 @minutes.: Oorder ot
assignment to conditions was according to a rredetermined
randomized olock proceidure.

Apraratus and Procedure

.
N

~Subjects were shown a list of words on a T.V. screen

situatred approximately 4 m in front oi +themn. Presentation
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Ol the  words  was \monlforpd by a closed-circurt system 1n

which "¢ camerd amounte ! at thﬁ back ot the room wd:s focused

Vi the  Carrlage 0f di elecsric typewri*er. The woirds were
tyded on a4 lond strip ot paper inserted 1nto the tyvewllter,
A TPC1eS OF t1mers automatically controlled the aivance of

Lo T CAITla g0 peImnittlng reasounable sccuracy 1L contiolling
stimulus onset and orfset. An duditory transient {rom tne
~

W

typeswiiter - inalled each 2vern*.

Subjects  sdat At A desk Ooh WwhiCh @ response panel was
Lounted.  Two seconds ar*er the subject preszed *he  "FEADYY

‘button, the world appedred on the acre-n, Simultaneously, a

+ ~

{

~unject  had aade hls decisicia, L prdssed e€1-her the "YLigw

o1 - "NU"  twutton, each. appropriately ldapelled to - avoid
CoOnrusion. Th-se¢  labels were reversed laily. A response

Ity

Stopred ¢he tamer and vlso *urned on a small light <o thar

xuew Which responce had been made. Presentation or the word

wes terminpatel after 3 sec althougn the response timer
o S

carri-=i on 1if tne subject had not mad= his decision by that

z1me. It was$ « Irdre occurrence :or an irdividual ‘decision

. ]

to take longer than 3 sec.

Subjects  wer- read instructionsbwnich told them that
Eu;y uere'pdrtlcipdting.in an eiperiment'concerneé_;ith "hqu
yéople percelive coaron uorés.ﬁ They vére told +hat taey
woul?d .be answering‘ various typés of questions about words
déﬁéa:lng n tué-T;V. screeh. Zxamples orf each of these

guesticns w2re 1included 1in the 1instructions. It was
. . . N

imer calirratel 1n milliscccenis was .activated. When the

.,

~
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\

\
‘ )
.

Daking thelr d. 1o ions. . : \

{

: ; : A
Cabhasroed *hat bo*n speed ana dCcaracy were  nportan*  -1n

Fhe questions wero typed individudlly on S ox v an (1.0

X Ll.8 am) cards  and’ mounted 1 4 small 3-ring binder.
Subjec*ts were tnc*ructed to rea the question car<tully and
TV bress e the "IFADY"™ tutton only ar-er tovy uaderstood the
Ju-sstion  thoroughly. | After they had' responded to a
Guent 1010, Phey o fturned  the card over and carried on to the
oA oINeston. C Waen tae sul ject came to the ond of the deck
, : . .
»” - N .
DL Carde, he Wwas asked *o ti1ll . cut  various adminis*rative

Tarda Ccredlting nim with experimental Particivation. This

OO0k arproximately Yo - 1.0 rec. Cor “1mplicity, we <hall

Leler to tnis entire ,rocedare or ALEWering questlions as the
, .

"eencodina tass."

Liste and Zncodinyg ,uestilens

Typically, tnree levels of 2ncoding questions were

»

used.  S*ructural questions were all of tne rorm "Does it

vejin witn the same letter as ——__. 2" Phonemic gquestions
arked  "Does i* Chyme with e 2n Semantic gquestions
1nvolved catejory intormaticn: "Is 1* a type of ____ 2

.5thtly half of tne questions asked at each level exhibited
¢ congruous, aud nalt an 1ncoungruous, relationship with the

“ord arpearing on the screen. These three levels by two

N

~yvbes ot relationsnips yreld s5ix "encoding conditions."

wrhile ecvery sulbject in' @ given experiment saw exactly the

Sale <cequence of wdrds, the type of encoding quesStion was

varied. Thus, tcr one <hird of the subjects in each



Y6
condition, 1 - Ji1ven  word was  palred  with structural,
PHONSEIC, O rRAL*® 1C GUes* 100, For eacn word, +wo of the
thlee quest 1ons u.sed were 1t her conjruously or.
lncongruously  relaton to 1t.  Fncoding coniitilons  were

brosented in a4 rvandomized tlock design cuch that an ecqual
nuaber oi eachtoccurrel 1n cuccesoive Jrouns or 1. or 1¢

trials.

Lint 1t ems ar.1  the <critical words wused 1n  the
structural and phonemic questions were cartefully selected co

15 to avolld, 4= wmuch as possible, any cverlapping

anrdcforlsaﬁzﬁ wlith o*her ~words in " *he experimens<. Ot
€ourse, this was with the exception of the list word and the

critical word in the associated encoilng guestion. Also,

-

thyming  1teas  were selected so0 4as to meet tWO Criteria.
¥irft, no i1ten in .a . pair - of rhymes representeld just a

ILiyment ot the other* 1t*em:. <thus, "EZACH-TZACH" was

‘ v

uniacceptanle. Also, drproximately half of the critical
Inyming | itenms. 1in the encoding  guestions were

or+hograpnically dissimilar to the list - word (e.g., HAND-

PO¥D, CLUZ-SHOE). 51nce each list used a minimum of 36
worcés and as many as o0, it was not possible *o control tné
f

st:ucturallyfencoded 1tems as st:ingwnfly{ Inevitably, the

same 1nitial léctter had to be reused. This problem relates

Back <o +he 1ssue of differential lnterrerence discussed

earlier.
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FJ
EXPTRIMENT 1 ]
Me* hod - ’
\,
. . ‘. ;7 .
subjects and Desiga ) oo
S S
Frivreen fubpjects  Wwere  assigned ,ﬁ5ﬁﬁ euck:.! of S1X
REARE "':. ‘

i ~,‘("; \':;‘ ‘ ny,
1nireprendent jroups which dIPf,lantlf\h

i, Accorling to the

[ -

ANN RN
. . ¢ 2N
nasuze Of tne  ledtnilng  1nSTtruc®1once  andsd ¢t pe v ype or
. . G N ’ ’ : .
retention  te: r . Groups 1 - 3 were tosted with . free recall
\ , .
A Grouds 4 - o with 3=AFC Iecogni*ion, Grouos 1 and 4

OLe glven 1ncildental learnluj ainstructions<: no rpention was

.

male  of the later retention toot o on the ihitial
instructions. . sIoups 2 and S5 were *old +has they would bhe

tested ou the target 1teas as were Grouus 3 and 6 who “were
1120 1ns+ructed thart <helr mﬁquyvro: *ne specitac encodibLy
: : ) \\. T , R ’ ; .

would also be tested.. The Actual type o1 *est -wnich therse

four intentional learninyg JLoups would receive (either free
1e¢call or recodni*ticn) was speciried a=+ Tuhe outse% o1 - the
experiment.

L13ts

7]

A to#ai ot SU,encod;ng ques+tion-targyet pairs weze used
1n this egperiment. The flrst S1x, on= fronm ?ach encodinq
condi+on, welre p:acticé iﬁems‘and were not 1ncludeq ;h any
of the results to pe répbrted, An egua% number.bf ~sub jects
in  each jroup was .presen%ted ‘each of the “t;ree ilists

i1ffering only in terms of the specific encoding associated

with eacn or *he targets.

All worlds wused as distractors in the recbgnltion.tést

weIe.as unrelated as possitle to the <argets with respect to
. 0 ) , :
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'

both pvhonemic and Categorical attributes. Exactly half of

the d1*tems  ron each of the s1x ouc 11ng conditions were

bresented o this recognition t.ost.
: \ .
Procedure

Alter completing the Orienting tusk and tulfilling the
fedulremeatss ot - +he delay 1nterval, all Grours were read

dy?roprlath fest aastructions.  The free recall instructions
Were sedhdard with SULgrCts  encourayed  *o . set. 4 lenient
outrut criterion. The recouniticn +Areoups were carefully
‘ 4 . )
tnz*ructed abou* *he rorced-cnoice plocedure and *he wmanner

L whict they wers to rate their contidence in  each’

'

rfoanitaon ieciciorn  on 1 4-point  scale. A, coniidence
Judgment  or 1 was to indicdte a "auess" and 4 "certain"., A
Card specifiying the mearing of 'eacr of the walues on thilis

“Ccale  wasr ' left on the Adesk wi‘n <pne subject. No rerference

~

“i15 made 4t this joint -to the subsebfuent reterntion test <or

-ncodins information. All  3roups were jiver a Bininun of

3.5 21n *o perform *in:- 1ni*t1al reten=ion test and very few

tO00k greater *hkan i,

Afver " wuls +est  pad been comnletel, all droups were

thern asked to write tne encoding which had  be:p presente

itn eacnL or the words *hd+ ttiey had.eitner rree recalled or

—~

recognized. . To simplify  the Sunjects' rask, number -sles
weZe used *0 refer to the type . 0of question. The subjects

. . ‘ . N . . " . ) .. . . ) . ]
hadl. orly. to Wwrite Jown a rumber and . the critical vord or
words fron the ' encoding question. - The irstructions

encouraged subjects *0 write ah ehcoding questiodon for each
. . ) . L/
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"1dentified as a target even if 1t meant Juessing. This:

war performed on the sfame page as the previous *og+.

.

I the fipnal phase of the exp2riment, subjects were

as<ed to write down

they
. broc
any
rhay
tarua

- d‘ RN

.Q{
Thecs
il
o
ddta

D=

st uad

. very

(sutl
to

4 =

Mi1gh* remember.

edure as above

additional gques

€, the =subject

et worl dassociat

avallaibl=,

1€action tiaes

¢ data were c
vidually. ' oOur
suggesting th
ne deptn errect
her arguei +hat

the experimente

any aiditional encodina questions which
This was Jdone using oxactly the sanme

for recalling encodiry information. If

tlons were  writ+en during =shis tes+

T Wele - sup=equently asked *o write the

.

ed with each of th=se thstions if it

L ~esultz

The first 1ata to be considerad in all
be reported are reaction tines (RT's).

ollected rfron all  subject: tested

comments on th se data will te confined

Ieporting the ©rfects of each oOf “he major variables.

at =T's can be manipulated lnﬁependently
we:e ~ummaL129d nyVlOU ly where it was

the speciiic fyoe; ot questions selected

r uould te 1important ir determining the

el 0l resul*s in +he HT -data. Indeed, 1in  +he . pilot

Y rpf@rraﬁ to 1n

40r5 fT!s,ue e

rn@ brlef 1ntrodqctlon to ~xpo'1ment 1,

oncevau for skrucfurally encoded itenms

-

jects were requlred to matcn a consonant~vouelA pattern

the target weri)

comrared to. Dronemlc and semantic 1tems

2.1C1, 1.z00, and 1.261 sec respec:ively).  Despite

-

-
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‘this, +he depth erfrect was clearly evident in its usual-

torm. Jenkins (1974b; Walsh & Jenkihs, 197 %) has discussed

this mat*ter at length.

The  instructional condition  and test condition

. Y

"manipulations had no effect on RT's (5othéf's < 1, d3e =
3.488), as uguld be- expected. There Qere; houeQér, main
effects of levels (F(2, 394¢) = 1a7.41, R <, .01 ,dhd.
b,fegpoﬁse:'ﬁypé '(2(1, 3943) = 90.10,‘2 < .oy The’pooLed

wirhin-subject error term ror these and all other RT effects
‘ . , .

was 0.088. S<ructural judgments yielded lower ‘KHT'S (M- =

0.971 seéy than +honémic M= 1,119 .sec) or semantic

‘

jhdgpents- (1 = 1.149 sec), ‘although £here. were .no
signiricant difference; -among“ tHe§%' means dcéoriingv£6‘a
Duncan's ﬁultiple 'rangéf test (g > A.QS). Alsq, ‘"ye;"
fesponées required ;esé“timé'oyerai%'than "noﬂ;rf.ponses M
= 1.037 and 1,123 sec fes?éctively). "Both of,£ﬁese -eﬁfects~
will be‘observei‘consistentiy}in the later'éxpetiménts since

“he same *ype of questions are used throughout.

Arnother main-efféct was observéd'in this‘experigent for
replicgﬁioa (E(7, 3§u8[ = 14017, p < .01). Essentiallly,
'ﬁhis.représents a.pracfice effect ‘uhich' was reduced .bgt
ébviously not'eiiminated by the initial six practicé iteméf
éeaCtion times»in thié and the lafer'.experiménts typicaliy
asymptote . after ‘the ,third'or fourth‘experimen;al"irial in

_e2ach.encoding condition.-

One proplem which consistently arises in ' the ' analysis

.

of &T's 1is that replications is completely confounded with
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1tems. Thus a number of spurious hlgﬂw* order lnteractioss

were obtained throughout this series of experiments.which

- are \probably a trlbutable to 1tem  erfrects. | As. the
J R :
suocessive studies were designed, new lists were constantly
being constructed with an eye to these effects. However, we
were not completely successful in-excludiug this particular
'problem " from. the data. Thus, while some interaotions with
repllcationsfabpear.to be meaningful and will .therefore be

v

referred to, ,many 'seem' to be artifacts of the particular
1tems used and will rnot be pursued in the disdussion of the
. BT data.

3

One  1nteraction which ‘was reasonably con51stenr vas
'responée type X replicatidng (F(7 3948) = 4.09, p < .01)
‘lndlcdtlng a greater practlce effect for '"no" resPOnses than

~fo: "yes" responses.. Furthér, a second- orier 1nteract10n of

levels x‘resgbuse rype X repllcatlons (F(lu f$48) = 1. 83,_2

< .05) wvas obtained which cuppdrted the observatlon tha+ the
preVlous errect was. somevhat greater Ior 'semantic questlons

rhan for phonemlc or sfructural guestlons.

Another effect which occurs uith regularitv i, - the
otherv studies to .- T 3orted is a levelC X respouse type
interdction (F (2, 39U8)\4 5 04, Qu< .01). "In-_the presenf"

ekperiment,‘_this:rerlec‘s the fact that dlfferences between

T

"yes"™  and ‘"no" responses were _greater for .struotural

questions than phonemic or sempantic questions.
: . . + : o

Tne only .other 51gn111cant effect found in the RT data

of zxoerlment 1 was a smail 1nteract10n ot te COl’ldltiOn X

|

/
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instruction condition x levels (E(4, 3945) = 3.05, p < .05).
The only interpretation of this effect which seems'plausible
is that it represents 4 randonm éffect due to subject.
differences. Thé»pover of this statistical = test .is such
that sonme  sma1l differences. might. be expected to appear
roccasionally iby ;chance.. rAll" other- effecfs were
nonsignificdht’(q;l.gls.>“;05);- | |

'd

'ﬁggg;;; One of the most Thoticeable aspects of the
'recail data is the gow oﬁerall‘/performanée level. "Across
the . thrée instrﬁctiOHal 'condltlons, subjects recalled an
average of - juér,over 5 of’ fhe 48 exper1men+al 1tems,”a' mere
10..54%., WhlleAkthls may . seen extrpmely low, it is néf
exceptional; Craik and Tulv1n§ (1975, Experimenr " 3) ’fouhd
overali ‘recall of. abou} 13% unde. comparabie conditions.
Cr;ix’(1973, Exberimert 5)‘found recall of 1ess'thén 10% for
iﬁems prgséntedioncé. .Desolte these apparent floor effects,.
51gnifi§ant 'differencesr_due to certain vérlables have-

'consistently ;béen reported. It 1is Hlfhln thlS emplrlcal

urrameuork fhat We ulll con51der the presen* data.

Thebrécall'ddtéfrom"Experimeﬁt 1 ‘are:-présentéd in
Taple 1.  The pooled Qithih-subjéct error term for.anélyéis,'
O *he recall data is 0.2§7a' Analysi%yof variance revealed
‘ a‘:main égféét of; levels (F(2 714) = 68 03, p <,;01)'
supyortlng *he observatlon that semantlc 1tems were recalled
oest (22.17%) folloued by phonemlc (0. 25%): ahdﬂ-structural

\

(3 311) 1tems.,r-$1m11arly,3_we_ Qbserveq_ a main éffect of

v

response rypéu(£(1,j714).= 40.71}>BA<:,01)‘ indiéatihg that
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congruous items wele better rtecdlled than incongruous items

(15.29% and 5.83% respectively). Both or these effects are

Juite typical.

Fecall of Encoding Information. Kecall was classified

according to 1) retrieval of the target but o éncoding

information, 2) retrieval of the target and the level of
coding (structural, phonemic, semantic), or 3) retrieval of
the target and the complete encoding " question, This

Lesponse measure was included as a variable in the analysis

ani yielded a significant main effect (F(2, 714) = 57.33, p

< .01) . . This Was entirely_due to moreditemé being racalled

wltn' *he comple e encoding ques*lon (an average of 3.39Y per

suoject).than target items only ¢0.84) or target items with

just the levels information (C.83).

The main effect of .instructional condition was not

significant (F <‘1 use = 0.411) nor did it interact yith

any ot;er varlables (all p's > .05). Two interactions whica .

might: have ‘Leen predicted - but did - not materialize were
insfructional»condition x levels and instructional condition
2 : -

X t)pe of encodlng 1nformatlon recalled. ‘The ¢latter erffec+

mlght be expected 1f instructions to soec1f1cally retain the

encoding information had an 1nfluencei'on thie recall

'

measure. ~The former effect vas predicted on the ba51S» of

 da*a cited earller Quggestlng that lower level 1tems’benef1t

from 1ntentlonal learnlng 1nstructlons wvhereas 'semantic

Fach of ' the first order - interactions of levels «x

»
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response  *type, levels x type‘éf inrormation recalleq, and
response’ typ2 x typébot informdtion'recalled (gall p*s < .01)
are §On5trained by the second order interaction of\levels X
" response type x type of information récalled/(§(4, 714) =
3J9.58, p < ;01).; AS 1s evident.from Table 1, tﬁis etrect 1is
- .
orimarily a function of the disproport;onatély largye number
ot .éongruous ~semantic items which were fecalled along with
the complete encoding. question. The. magnitude of 'this
ertect is"in part dﬁe.to the difterential recall of items
acréss\the six encoding conditions, although .it‘ is still
ve:y- evident when the data are, conditidﬁaliznd on this
factor. .Indeed, for 93.60% (117 of 125) of .the congruou§'
semantic items recail;d, " the engoding question was also
cecalled. Nq\anélysis of variance was performed on this
cdnditiohalized data since it was felt that the small number
ldzvobservatiqng‘ip some of the encoding conditions ailitated

against stability.
. 5 /

With the - excep+tion of the three  first-order

iteractiouns refe%red to above, no other effects app:dached
. : 57 ) .
cignificance (all R's > .05).

.

[

. In ;he “finpnal test phaée, subjects‘were asked towwrite
down aqy.additidna;‘ench;nglquesti¢ns vhich they vmighc‘ be -
able to ‘remémbér; .Aver;ge oﬁtpu;‘on.this test was exacfly

one gquestion per Spbjéct, For 71.11% of 'fbe%Q,.additional

  encodiﬁgs; gubjecté.vwére . unable to reCall the‘ target;_

Again} no&analysis was performed due' to the very small’

aumber of obsérvations, although -it appeared that fhe
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instructional manipulation did not dffect éertormance or;w:c
tnls test. Ou the 1initial free recall test, subjects output
many more sSemantic items {han lower level items. Dpspite
this, recall ot addifion&l semantic encodinygs still

represented bO.QOS of *the total on this later tect.,
.Pecognition. Overall level of target recognition was

69.35%, not corrected for gueSsing. ‘Although a d*' analysis
miJh% have been mest apprcpriate ror thecse data since
confidence judgmenés were also collected, 1t was not‘
possible *o do *his. Aéhfhere.uere bnly;fou; items tested

\

frem each of the six  encoding conditions, too few data

'

points  were availaple to -glot a reliable MOC curve.

Consequently, analysis of .variance . was ' performed on the
nuaber of hits observed in each condition 1rrespective of

confidence judgments. These latter data will be reported

bpelow.

The results dré_présented in Table 2. Hi*.rate did, not
vary as a function of the instructional cohdition (F(2, 42)

= 1.46¢,. p > .05). Informing subjects of the later retention

test had no effect on overall recognition perrormance, as

was the «case for recall,' Further, this variable did not

3 . : ) ) ‘ ) . . , .

interact . witn any\ other variables (all F's < 1. Levels

again yielded a si@ﬁif;cant mainAeffetf (2(2{ 84) = 53.45, p
< .G1).12

< .01) as 3id requhse type (2(1;'42)”= 11.00, p

12The uithin-subjéct error terms in this analysis could not
be pooied . due to heterogeneity of variance. - The mean
squares Ior the various error components ranged trom 0.227
to 1.039. :
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These two results retlect respectively the standard depth
errect and the superior retention of CONgruous compared to

LICONGruous ‘1teas.

The Waln ertect of type of encodiny 1nfqrmatlon
lfecal;od (F(2, 8u)v= 17.32, p < .O1)~Qas due to the fact
that, of all ‘iteas recognized, level or encodihg , “as
reéallod more often (40.20%) than the conmplete éncoding
(<« D.db4%) . A ‘Duncan’s test cdntirmed this dirference (p <

.U1). Also, recall or no 2ncoding 1information occurred more

fieguently than recall of the . entire encoding question

according to tne Dancan's test (p = .J5). The apparent

superior retention cf encoding level {compared .*to "retention
. o ' ) .

oL mno encodingy 1intormatien or retention or the complete

-encoding yuestion) may be an ~ artifact of Juessing

strategles. Subjects were 1instructed *o write down as much

1t meant

of the encodiny question as possible, even
Juessing. Thus, it would e expected that sdpjects would
have a* least a one - in three chance of - correctly gJguessing

the 1level of the encoding question even if they had no idea

Whdat i* was originally. The guessing data to be presented.:

~below  indicate that a .guessing rate = of -one third is
conservative, at least‘to: ‘structural and phonemic items.
'As in the recall data, type of information recalled
interacted with levels and response type (F(4, 108) = 36.21,
'Q < .01). This is mainly a function of the disproportion-

ately large number of cong:uous semantic ‘items for which the

complere encoding was recalled. Looking at these  data 1in

-¥a
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terms ot - yroportions of all items recoanized tron within d

Jiven encoding condi*ior does not alter the Interpretation

OL these data: in no encoding conditicn did Letention or the
' o

comnplete uestion exceed 16% or. all items correctly
n 4 : ' Y

recognized except for €ongruous semant'ic items  who re this

value "was 57 .00%. The lnteractions ot levels x type ot
inrormation recalled (ZA4, ed) = 47,33, p < .01) . ana

tesponse  type x type or intormation recalled (tF(2, 84) =
‘?7.30, P < .07y ére qualified by +his higher order
interaction - or +he three variaebles. The levels k resjponse
T Yype inté:acflén (F(2, 8u) = <.40, p < 10y dppzoached' ba*
d11 not 'attain signiziédnce. It “oo0 1s éualiried by ~he

21l jher order.intpractién.

Subjeéts in *he iecognitiogv conditiors gJenerated an
averagé of just 1.69 additional enCodihgs in thé Iinal test
VrndSé or the eXperiment; The térget'HAS_aisb :ecailed ror:
b3.26k Of these additional encodings,»priﬁarily'due'to the
lazge ruroer oflcongruenf Semahtic'fitéms accessed‘ through
‘this Anformatioﬁ' (48.98%  of _all encbdihgs generated Qéré
conjruous semantic for ﬁhich>tﬁefférgétuwas‘alsd‘ feggiled)J

Tte instruc- - . nanifpulation again had ro apparent effect

ou this.<es-. .

o contidencr J '"S. Due *o mlssing da;a for a number
‘of'subjects,i=hes : “dU.  not L~ analyzed according fb
nofmai Sta*isti--_ =s. Hovever, the data Hill be
"summarized he:e_i: G . 0" Te _orm. ’irst,vconsistentfwigh

-all ﬁther data repo:-eq, - ‘nsiiuactional manipulation had
- ! o , ' . -
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no cons1ctent intiuence on conrttrdence ratings, dalthough mean
coafrdence rating  was o slilgntly but unremarkalbly lower tor

sroun 4, *ue apncidental learning condi*ion.

Mean convidence judygments ror bits reflected the deptn
cliect ohtirely: conridence 1n :ecoqnif;oL decisions
lncfodscd Adirectly witn depth and was consistently jreater
1oz conJ:uous than LOr 1hconyruous 1toms. These values are

ar-sented in Table 3 alenyg with the number of cases on which

SaAcn 1ieadn 1< btased.

“Alco presenteldin “adle 3 are +the confidence judaments
SR talee alarms. JIL course, 45 would pe expecrtred, *here

ar» no ditfereyices 1l these values cince encoding condition

17 A rseuiovariable 1f the surject selects a distractor

recall of Encoding Informatiopn. 'On the initial test

I
t:idl{ subjecﬁs. vere asxed to.'writé the level of‘the
encoding question’plus'tﬁe critical wdrds. of the question
veside each word either recalled or recoygnized. Those items

tor which correct retrieval occurred but the level of the

encodinc¢ guestion . was incorrectly  speciried provide
iuteresting data on guessing strategies. The low overall

ievel of free recall did no+¢ rermit an extensive analysis of

ths guessing data for level of encoding, although consistent

+rends were still evident. If theA.specified 'level‘ of

o .

encoding was incorrect, subjects chose the lower level of

enéodlng for 73.33% (22 orf 30) of the items. Thus, "if an

item was =ncoded phonemically, subjects were more 1inclined

.

'
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to call 1% a4 structural 1tem than a Sfeldn*1c item when they

411 nct correctly idertify it gs phonemic. Ot course, we do

\ \
h

. ‘|
HO* KLOwW now \or%en the correct level was guessed by our
! . , | _ .
SUDJeCc*ts  althougn  1ncorrect juessing  occurred ror  only

T3.2d% 0f a1l 1tems recalled.
The recoguitior jroups provide two =etc ot ddta for our
conrideration. Pirst, for those items which 'subjecrs

1 ot

11

correctly recounized but incorrectly guessed “*ne  lev

vncoding, the lower level -of encoding was selected for

i

7i.:4% (187 of 251) or the itenms. These data are comparaﬁle
to that reported for the free recall Jroups, and again did

o vary acfoss instructional conditions. The second set of

la*a 15 +ha* for :ralse alarms, items incorrec*ly iden*ified
ﬂds taruct“. SubJjects can of course select any of the  three
levels >Sf encoding for these itens. However, tney :still

t«nd to specify the lower enccding levels for these items:

+

53.26% were ¥s1gned - to . the struc*ural level, 35.91% to

vtionemic, ‘and only 10.+4% to sepantic,

These da*a <ceem to reveal : a very clear guessing

S*Categy .on +the part of subjects wnen *hey do not remember
the level ot encoding ‘@ssociated with a given “itenm.

"Semantic  encodings dre apparently much more memorable than

-

tne lower level encodings and thus, uhen_the-subquﬁ"is:'in

doubt, he will rarely say _that .an item was encoded
semanfically; rather, he will select a loweL encodlng 1evel
This result must ‘be con51dered imr an approptiate correction

for *he data répor*ed earlier showiny retention of encodlng

L~
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level Loilowlhg the> LOrCed-ChO1CP recognition tect. ' For
example, for ail the structural items correctly ruéognized,
encoding level was "recali@d" for 04.70% (121‘ of 187) of’
tnem. The do;:espondlng value for 'phouemic 1*ems 15 S4. U %
113 ot 2:b).‘ In Lboth cases, a biased Juessing rate must be
taken 1nﬁo,con51de:dflqn when ihterpreting these data 1n
terms o;: Cetention of.-encodihg in:ofma‘ion.' Indeed; thé

finding that the complete 2ncoding questicn was recalled for

ouly 1.67% (< ot 1“7; of th% stfuctural items and_d.85%"(20
ot LQC)‘ of *the phdnemic itéms correctly recognlzéd argueé
4¢ains* the uce of this information at the t;me of - tegtlng
ani. tnus 4341nst  thé use of a retr-ieval pr0cess'sucb.as
reconstruction fo; these itemsa. 'vSubjects ‘cahnqt effect
retrieval via reconstruc:ion 1f . they canhot;remembe; the

encodin information, accordin to the present
g | g ’

operatioralization of the +term.

+

Discussion

In this first experiment, we had hoped to rrovide sonme
evidence -on the retention of encoding information presented

iuring = the study _trial. ‘The availability of this

‘information would -=2er to define the extent to which
Leconstruction, a&.; we-have operationalized it, can serve as

a viable  source of retrieval froam relatively 1long-tern

Fe@ory.

ihe results. of this experiment would seem *o sugges+

two conclusions. First, the . retention of encodirg

i
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' oo . s ,
inrormdtion 1or words elaboratively vrocecssed at the

Semantic lpvel'yas‘quitp substdntiAl, particularly when the
euéoding- question and ‘the *arge* word werIe congruousiy
related. It seens entirely pdssible, then, that thils
lntormatiop could be utill2ed vy the subjeéf during the test
trial ;n ofde;5 tc reconstruct the target word. Secondly,
there uaé lit+-le evidence . 1or :ne. retention of encoding
" , o

1ntormation tor items processed at the lower structural and
phoneﬁic levéls of ‘analysis.. - For tﬁese item$,~.'tnen,
reconstruction ‘coﬁld ‘not be considered .a viable QOde ot
rotrie;al. While free recall levels were ihsufficiént to

permit a good test of thisA hfpo%hesié, recognition
ﬁertormancc uas-uell above chancet Still it was the rare
occasion that subjects were uble to“identify £he encoding
guestion‘associated with these térget itens. 'The-}obvious
interprétaﬁion: of this finding 1is that even wher such items
ar= £é£riéved, it is ﬁrobably nbﬁ,tArOugh a pfoéess such .as

reconstruction. Exactly what type of process is involved in

tne activatjon of the memory.traces for these items cannot

be discerned from the present research.

Additional e#iﬁehce for these conclusions is available

‘from. the confidence  judgments supplied by . subjects

performing the recognition task. When subjects were able to

.'7 . - o Ty .y - - .' e N
~l1dentify <he encoding question, confidence Jjudgments were

extremely high. ' For 1items congruousiy"encoded at the

cemantic level, 97.30% (144 of - 148) ‘were - assigned the

‘highest confidence . rank uhen'the encoding information was

correctly recalled; the coamparable valu’ for the i1ncongruous



S2MANT1C 1*ome was TUO%'(21 or 21). For' 1tenmes -engoﬁpd a;
LowerA levels, there were of course mdny'f@uer 1nstances
overall. Hdwpver, 35% (17 of 20) or +ne congrubus pndnemic
items were Jiven the high@ét contidence ratiﬂg when the
complete encoding was éorrectly idéntified;'both ‘(zn of - 2)
*ongrubus sfﬁ uctura’ items éf this ‘ypeAqero also assigned
the highest‘ rank. This 'strQﬁq correlation b@tueen the
Ietént ion o1 éncoaldg informgtion ~and fhe Ccontidence
sﬁbjects, have ir théir recognition decléioné ~proyiées
dddlﬁlondl sgppprf, albelt. perlpheral _ and_ poséibly
ngiVdel; for the cugqestlon that - enrodlr infofmatién may

De l1mportdrt in rec rlpval.

»

'

Hhile_these aspects the present data an* tnat ‘of the

-p1lo* . s*tugy 'pported earlle& DEOVlQe CR]Ir elatlonal ev1dence’

'on procpss’as we
hévefdesc:iged 1t,_it mus+t  be fnofed that” some - po%ent;ai
problems- exist ‘in such'an.in;erpzetétion. First, subjécts
may in fac* have p;ovided their own 13}05Yncraticb encoding

O tne targe<+s while they iete'being presented. Duriang the

T

‘test trial, they could nake 7usé of “"this cther ‘rétrieval
;nforﬁatiphA‘in ordér.fo efﬁect fecall‘orbgecoghitlon. vThis*
would seenm most likelv to occur in the groupé' speéiflcallf
forewarned‘vqf tﬁé‘impepdihg”test. it 1c'not clear to what "«
;Xtent :hiS‘répresents a.significant problem in the preseﬂt
research. - of - coﬁ;se , this rxperlmontal paraQAgm lwas
deslgned ‘o avoid exactly’ *hl; sort of- "confqﬁnd,ﬁ as ‘we
dlscussed earller._ If mlght' alss  t§  hoied‘ that th;s

addltlonal encodlng ot 1tems dUd “he use oI tha+ iuformation .
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_thls information when, it is made - available in order to

N

at-retrieval 1s not necessarily 1n contradiction to the

earlier suggestion that .the npature or <+he encodiny task may

-predispose -the later reactivation of encoling information:

T

. . ] : . .
tue  potency of © the orienting task s*1ll exis*s and it may
not be reasonahble tc 1impl: functional difference betwueen
=20codirgs supplied by the experimen*er and . ‘hose generated

by ‘the subject. : ' ' K

=)

his potential prokler - or subjects Usity tonelz Oowd

’

encodings lurina retrieval would operate-to unierestimate -

‘the actual amoun* of recons+truction which is occurrlhg cince

‘our-test procedures are not ‘designed to identify .this forn

or retrieval informa*ion. .
y

“A s=cond’ factor needs to  pe conrnsideredi in the

S Oof thls rirst experiment. It

ct

In*erpreta*ion of +*he cesul
seems entirely 'possinle that subject. could be recalling or

L

Tecognizing targe* - items .by some ocedure other than
recons*truc+*ion, al*hough Craik does not offer any
alterratives for relatively long-term retrieval. It 'is

conCelvable that subjects couli be acceéessing s+ored items by

some means other- than reccnstruction -and only <then

jeneratin¢ the encoiing question to fulfill .the " task

'iemands. Thus, .the rfact tnaf subjects are capakle of

specifyirg the encoding does not prove that this information
is &e*ually being used tc efrect recall Oor ' rTecogniticn of
the targets. of coutse, we do xnow’that subjects can use

N

‘ _ : v ¢
iavIove- retention: many studies have shown cued recall to be

\



5upefior, normally, to free‘recdll (¢.g., Craik &.Tulvinq,
1975,rExperiment 7). However, incfeased‘recdil under therse
experimental conditions does not allow us to conclude that
the same inrormation is used by the subject unenfit is  aot
explicitiy provided .by the experimenter. It does not. seen
4réuéonable to ardue the .contrary position on the basis of
Sucn  data since we must clearly allow tor the tact that
‘vsubjects tested under free necall conditions uould probably
no+* be able to access all the encoding gquestions which are

madie available to“subjecté performing cued recall.

The possibility or eubjects retrieving items by sone
procedure other than reconstruction would suggest tha+ our
Zleasure of the latter process mlght be overestlmated Tne
extent ot *hlc overestimate is uncertain. Items recalled or
recognized but tor whick no encoding information is retained
might ,give us a -tough -idea of the degree to which other
retrieual procéSsee'arexused;~dlthougn it is also *possinle
that tthese k”items were retrieved by the’ _subject
freconstructing some‘idiosyncratic encoding, as was suggested
anouef

"FinaLly, we do not know why semdntic'informetion serues

‘as a better ;etrieyal cue than ioqer level cues, although
perhaps the matter of differential interference ie reievant

nere. More important in termg of a‘reconStruction 'position

.13 the guestion‘ of uny sementlc encodlng 1nformatlon is
itself retalned better than louer level informdtion.!3 Craik

==

...does not offer more tharn a definitional Statement in this
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' 1
regard. Perhaps the views of other authors (e.9., Restle,

1974) could be incorporated to provide some insights™on this
: \ S

particular issue. "

s ¢

Finally, and a point which we wish to .emphaeize'_here,

1s the observation that a substantlal number of target items
k”were accurately retrleved without any ev1dence of the
encoding ,information being accessible. ‘While the' empirical
eupport for this conclusion derives mainly from the subjects
pe:forming_‘the recognition'fest, there 1is also‘some limited
~evidenfe in the free recall data. However, again the low;
\@fi? rmance levels  exhibited by the‘free recall.snbjeCts

-mi1litate against any Substantial theoretical remarks.
7S#bjects given *he recognition‘teef were often able to

ldentity targets with,'a high degree or conrldence even

N

*hough they could not recall any of the assoc1ated encoding

informdtion. For example, orf qll 1ncon;;uons semantic items
~correctly recoonized _anQ'IASSigned. the highest oonfidenoe
:é+ing, u5;79$ (49 of 107)kgaVe no evidence'of‘any encoding
information belng retainea‘ This represente 33.79% (49 of

¥ 5

/345) OL all 1ncongruous semantlc targets 1dent1f1ed ‘on the’

Leoognltlon test. - Another good example -comes _ftom the
o (f N ' .
“lncongruous phonemic 1tem§ correctly recognlzed . For - those

items assigned the highest confidence rating, no.encoding

13This gquestion 1is interesting not only in terms  of
reconstruc*ion. If one  prefers  the view  that subjects
activate the encoding irnformation only after the target has’
been retrieved and perhacgs only because of task demands, the
differential - Letention of senmantic lnformatlon is .still a
legitimate concern. . -

L S
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information was recalled for 47.00% (24 "of 51) of then.
This represents '21.05% (24 dft‘114) of all incongruous
phonemic items‘correctly rebpgnize . Of ceurse, the fermer
p(%gure 1s probably a sllght ungerestimate since subjects
vere ecsen*rally rorced to guess//‘he encodlng level thus
undoubtedly 1nflat1ng the number of 1tems for thCh encoding
level was nominally scored as correctly recalled. There was
cbmperable data of this sort from-each.of‘the other lower
level encoding conditions suggestlng.that 1tems were often
etalned qu1te accurately without concomltant retentio »f.
the- encodlng 1nformatlon. The 1mpllcat10n of these flndlngs
.is that reconstruction is probably not the‘ orly retrieval
mode for 'relatively_'long-term traces. Rather, some other
" process uhieh dees not require the reteﬁticn orf eneoding
information seens necessary partlcularly in terms of recall
of items encodegd -et' lower levels of processing. As
mentioned. previpusly;_there is.no‘evidehce from the prese%t

research to indicate the nature of such a process. .

At this point:3 then, we can»'cummarlze the rfirst -
exoerlment by saying:that some ev1dence for the exrstence of
a reconstructlon -retrieval precess has been provi d/
'elthoughﬁthis wvas 1argely restricted to_.iteﬁs ceded at
relatively deep leve;s in'the procesSing system. As a note

Ot caution, tnough these data are suﬁject to‘-alternafe

4

"mlnteroretatlons Further, there is a clear suggebtlon that
a substantlal number of target items: may ‘be re‘alned without
»thalr respectlve encodlng 1nformatlon being accesSible to

4
later recall. Thus reconstruc tion may not be the only long-



term retrieval process available to subjects

It nust be emphakxized heré tha* the present use of‘the
term.reconstructlon may not reflect exactly ‘that of Craik
and  his 'colleagues. We have endeavoured to describe this
process in such a manner that it"is as consonant es possible
with fhe‘theoretical-account rrovided in recent descriptions
ot the depth of Erocessing model. ' HoweverJ these
descriptidns uere comparatiuéfjvague as- to the\exact ndture
Or prIrocess :and thus it was necessa:ry to operationalize
‘reconstruction’ln order -that the.present inve: tigation could
lproceed; It is in this  experimental definltion’v,of.
‘reconstruction that we may have dev1ated from the orlglnal
meanlng 1ntended by Craik. Thus, it nust be ‘acknowledged

that the conclusions outlined above are restricted to the

present use or reconstruction.

In this first experimeng, we have shown'Athgt subjects

are able to recall specific encoding information during the

-

test trial; This was seen as necessary in order to make
plausible < ne concep* of a reconstructlon mode of retrieval.
.Hhat we have not done, however, is to demonstrate that this
encoding informdtlon is dctually' used by the subject ,to
access target iteus. It wouldfbe.ideal then Lo present

data now whlch documents tne use of this process under free

’

recall and recOgnltion testing conditions. Unfortunatelyp

given presently avallaole procedures, a clear answer to this

. e -
~

questlon is not evident. We are left, then, in ' the

uncomfortable pcsition of having only correlational data as



our empirical support for the hypothesized process of
reconstruc*ion. The need Ior deflnltlve evidence of this

Sort implores addltlonal research.

Experiment 2

In the first study, we presented squects with the
standard orienting task procedure and foundﬂthat retention
or encoding information was highly correlated with =+arget
memorability. The inability to access the original encoding
questionsg to: ~lower 'level items suggested that‘perhags
-recoostruotion_may not ke avviable means ot retrieving these
1tems;v Further, theireiatiyely.weak j"reletional encoding"
{cft. Schulman, 197&) between target and question may - magnlfy
the inadequacy of these questlon= to serve as retrleval Cues

’

1n those few instances 1nyﬂploh they may be.recalled.

One excellent means of deallng with the latter Droblem
is: to equate the s-rength of the rela 1onsh1p be*ween the
Ltefget and_ the encodlng 1nformatlon at various levels.' It
some or all or tae depth erfect is a function of these péoﬁ
"éssOciative,bondsﬁ for low level items in oonttast to items
jcoded at deeper semantic level, then perhaps thebmagnitude
of ,the effect can"ber reduoed either ‘by increasing‘the
associative ‘St:ehgth .between ﬁlower'tlevel encodinos and
targets or by deoreasing " the strength beteeep' deeper

.semantic encodings and targets. In a study referred to

'previously, Nelson et-al. (197U) controlled for associative

trength of phonemlc and semantic cues through the Use of



..normatiVQ ‘data. Subjécts saw lists of word pairs in which
the target word waé either .phonemicallj- Or semantically-
related +o *he cue word presented simulténeously. Eollowfné
presentation of 24 such pairs at a 3 sec rate, a cued recall
test was given using the -original study.cues.' While no
direct empirical comparison is made with other findingz, it
is clear'that the differential effectiveness of phonemic and
semantic:Aqhés 1s substantially ;eéuced. IHhen‘the cuéé were
all relatively strong, semantic targets were retrieved with
'apprbximately 89% accuracy and phonemic.fargets.wiﬁh'&O%
'accuracy.l These data suggest that the depth effect may be
in part attritutable to the oVefall.commensurability of'phe'
target and its encoding, althcugh we must be caretful to note

that semantic encodings were still somewhat more effective

cues than were phonemic encodings.

It Seems p- .zible, then, that the magnitude of the

depth efrect which is typically obtained may be due in part

to’ uncontrolled differences in the strength of the

associlative bonds cetween targets and *he experimenter-

supplied encodings at the various levels. ~Under normal

learning Condicions, subjects are no* wusually provided
explicit epncoding informa*ion. Thus, 1t seens lmpor*tant to

4

assess-the effect of deptn of processing when the subject

provides hlis own idibsyncratic encodings a* different

levels.

There 'has been a limited number of experiments reported

in which subjects avertly supplied their cwn encodings.
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Johnston. and Jenkins (1971) pertormed one such study which

we previously had occasion to discuss in detail. Subjects
il one condition generated a rhyme for the target 1tem In
~ 4. fecond condition, subjects genera+*ed ‘an ddjeotive

assoclated with the target if the lattor Was a noun, or vice

versa, The results <chowed a very clear depth effect:

:semahticallyrencodod items were Lecalled much better than

phonemically-encoded . ltems. : Elias anad Perretti (1973) had

independept qroups generate synonyms, semantic associates,

‘or rhymea' to +*he 1list of target ‘words. Using a yes/no

Iecogni*ion test which factorially combined encoding

conditions with type of test dlstractors (Synonyns,

'qssocidtes, Thymes), they obcerved higher confldence ratlngc'

10r targe*s @ncoded 1n elther gemantic condltlon compared to
th~ thcnenmic Jroup and a control group 51mply 1nstructed to
L

learn the list, Further, the phonemlc group-gave higher

recognition ratings to distractor ltems than any 'of the

Ootner groups. These resulré agdin reflecf a typlcal dep*h
ef fect, although in a somewhat dl‘ferent experlmental

setting.,

3
~~

In nedther of'these.studies, though, was a comparison

made between itenms for hthn enccdings were supplled by the

experimenter and 1tems for which the sub]ects generated-

o
thelr own encodings. Thus, it is not possible -to determine

whether the depth effect is mitigated in the latter

condition. Additionally, if such differences dig occur, .
there 1is ro. means of 'assessing whether it was due to

increasing the probability with which the 'encodings ;were
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retrieved (and thus made ayailablé ror reconstruction) or 1ft
it was a.functién cf }ncreasing thevcuéing potential of thé.
encodings once they had been retrieved. In_the nextv'study
fo_ be rceported, experimentél manipulatioﬁs were 1ntroduced

which allow these various comfarisons to be made. °

Two gfoups of subjects uére presented with the standard
orienting ;ask‘procedure. Four additional‘grodps were run,
of which *+wo genérated thelir owﬁ ;a%gets from the encodings
supplied to them, and two which performed'the complementé;y
task oI generating encodings.'fOr thevtatgets whichlue:e
supplied. Por the latter groups, Subjects were reguired - to
generéfe an encoding at bng cf three specifiédlleveis; All
groups performed this initial task under;incidéntal learning
'1nstruétions qnd Here,subsequengly.reqﬁired ~to recall the
targets under 'eitheg‘ ffee recall or cued recall test
cdnditions. A;l'free recall subjécts were .then asked to
write down the éxéc:'epcoding qhéstibn which they{had been
given or they themselves had genératedlfor eachvtarget item
cecalled. ~Hith "t hese 'va;iousvmanipulat}ons, ue'should be
able tb'determine whether'subjeCtS' own _enéodings lead- to.
petter retention and Uhéther any retention differenCes'can

be Specificaliy*attributed to the memorability or the Cueing

potential of the encodings.



M<thod
Subjects and Design
Twenty cubjects  were ass1dned to edCch +  of S1X
indebperdent groups. Groups 1 and 2 performed the standard

orienting task, with wach cubjec* beiny teésted 1ndividually.

Sroups 3 4and U werd required to Jenerate target i*tems which

N
1Y

were congruously.feldtpd té the encoding questions given to
‘trem. szups 5 and b6 wWere glven the ~target .1tems and
‘Tejulred to jJenerat+ encodings at--a specificd J@Vel;
Subjectstln.ﬂhese rour cbncltion: were run 1in groups of =5
tor the purpo - ¢f experimental ,expediéncy. Level of
encoding.(structural, Ighonemic; Semdntic). Was a4 within-
subjec+* m&nlpulatioﬁ as usual. A1l léarning was ;ncidental.

Lists

In this experiment, bd quéstion¥tar§et pai;s were used.
No pracfice items were presented in any of the conditions.,
'Groups 1 and 2 used two randomiéationslpf,thg‘_target ’items
witnl.fach item beiny assignéd to a different éncoding
condition Qithln the two orders; For these two gjroups,
exactly half of “he encodings ét each level were cong#uouS'

arnd hé;f incbﬁgruous.
|
'The cnéodinévquestions uéed on Group$ 3 aﬂd 4 a@d the
;a:gets' used in .Grou;s 5 ‘and 5- were the same as those
presehtedvtoAthébfirst‘two'g:oupsﬂ Half +the subjects in éil
Jroups saw each randomizaticn. While it would ha#e‘ been3
1deal fo 'equaté +the numbé: ‘of congruous and'incongrﬁous

encoding question-target pairs across all groups, it seemed

<



.

1mprac+tical to ask Groups 3-6 to generate incongruous pairs.
Consequently, Subjects in  these groups were asked to
jenerare congruous relationships for all itens.

Procedure . . N

Stuly instructions ror Gfroups 1 and 2 were entirely

typical according to  the General Hethod;‘ Groups 3-6 were

Jiven +wo pooks, one labelled '"QUPstions", thé Oother
"Answerns', For Groups 3 and 4, the Question book *ained
ten pdqos,‘uith_ eapﬂ rage ';aving .six complete 1 ng
quwstlons; ‘The Answer pook alsolcontained'ten page . 0o

[y

each pdge simply had a series of six blank lines. Tor

’

“Ioups  S5+ani o, the Cuestion book was 1dentical except tha-
only partial encoding questlions were written. Thus,  1if a
structural . encoding was required, the sentencé in the-

Juestioen book would read "It begins with *he same letter as

!

_____" with a blank included for the subject to complete the

sentence.  The phonemic- and’ semantic "~ ques*tions were

[3

———__"and "It is "a ‘type .of

réspectively "It rhymes with
__;__". ‘The Answér book‘fo: these two groups had six térget
words\ vritteﬁ_on each'page.'-all grdups weré given explicit
‘=Xxdamples of how they uefe to. complete the task. Subjects‘in
the,latfef fqur'gtdupéjuere al; fold to write vdown- ﬁérgets
or encodings)‘ as. the' case méy be, such that they did not
repea+ itéms=uhich they‘had written earlier or had seen in

elther booxk. previously. Otherwise, they should write the

first thing that came to mind which would be correct in the
Specific | circumstances. Sutjects worked at their own pace
- v

and turned over both books as soon as they had conmpleted



this tasx. All study conditions réquired approximately the

Sam€ amoun* oL time, usually rrom 1C +o 15 minutes.

N
After o all subjccts in a 'group had completed’.thé
oxrentlhq tasx, 'g minimum o§ é 90 sec delay'wés imposed.
Subseéuentlf. all subjects werefead the +est “iﬁsfructions.
Groups 1 and 2 were read the standard free recall and cued-
.fecall iastructions fespecti?ely. for Group 2, six itenms
from each ,0r . the six encoding condi*ions .were probed with
the pteviduS'Gncoding questions. ‘The test tfial for ‘Groups
3 And ¢ was 1ldentlcal to *that or the rfirst two groups, Gﬁoup
4,beihg cued Qith'exaqtlfvthe s&me éef-of engodings as Group
Z. Group 5 received the standard free recall taSk.- During
the delay interval, a sécond-experinenfer»;elpcted six pages
oﬁ generated encddingg‘from the‘Question book of subjects in
'G:oup‘b andirearranged'fhem-in a prédeter;ined tandpm order.
The pages selécfed and the randomizétion of these pages was
changed' for each ,éxperimenta;vsgssion of subjects in this
vgfo&p. Since-the cues preéented~to Groups 2' and 4 were
. coapletely ‘randomized, .tﬁe‘ exact items'testéd in'Croup'b

were not identical to those used im the other - two groups.
. _ A

The second experimenter ' was only necessary for the Smooth :

running of Group 6 and thus was not present for any of the

other _groups. This gecond experimenterrplayed no role in
the session except to select and randomize the test pages;

cherwise, he sat inconspicuously at the back of the room..

After the three ‘free reéall groups had_éompleted the

unpaced test, they were asked to write down the exact

(

9
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lLteraction of the two variables (E (<, ¢2uz)0= .17, » <
‘ . "‘ 4
-u1l) . - All other interactions (with re=plications) appear ., to

: Y
be due to0 item woffocts and ‘will not bA considered.

Recall: Groups 1 and 2. The zecall da*a 1or the rars«

tWO daroups are presented Separately in Table u, Analysic ot

variauc-= revealed that the cued recall c¢rouv output @more -

tdargets than the 1ree recall 4rcoup (51(1, 36)‘ 9.11, ggp

Irey

V.53, 1 < .01). The ma1n efrects-olL levels (F(., 190)

"o

-7, p <.01) .and Tesvonse *ype (F(1, 1Y) 19..32, o<
-JU1) were entirely typical. The error term tor +*nese and

subsecuent effects was 0,597. - o

The .1nter pretation of €4Ch ot the 1rirst . order
iuteractions .or test gondiﬁloﬁ x levels (E(Z, 190) = 9.43, D
< .01), test condlfion X reéponse tyﬁeA(§(1, 140) = }4.20,.2
_< .01[,.and levels x Iesponse tygpe (g(u, 190L’='9b.32, 3' 2

[SEd

-U01) -is constrained by the three-way 1L*erac+ion or tece

condition x levels X respoc type (F (., 190) = 10.68, p <
.01); Tnis higher order 1nt°ract10n is dlmoct entlrel} a

functlon of congruous Semantic items Delnq retrieved - better
"Wnen <+he original encodlng question was explici+ly

'ptesented at’test cecmpared to when it was not, In  other

words, cueiny was diffe rentially ertective for these

particular items.

Since Group 1 is directly .comparable with the free
.recall groups oI the previous experiment, a _separate
S N 3 o . :
'analy51sAvas'performed on these data. ‘This analysis varied

from . that reported: immediately above *hat ‘“type of



encolding 1ntormation recalled was included as a variable.

/u:;dily,_ 1t will <i1mply be noted tnat all mailn errects and
Q i ) \ 2 - - . ) 4 .
Aduteractions were significant (M5- = 0.25,-.all p's < .01).

Tach éff»cf mirrors that found in the earlier study. The

G-t SURBaZy O thesSe data cdan be irawn frorw the significant

.
[N

second order iuteraction or levels x Cesponse *ype X type of

.

1nformatron recalled: a disproportionate number cf congruernt
Zemdantic ' 1remns  were recalled along  witi. <ne > complete

~pcodlnagjuestilon in cohtrast to all other items.

Fecall: All Groups. - The four  groups of 'subjects

» .
]

regulred t+to Jenerate el1rther encodings or targets wWere

¢p2ci1zically ‘adviced - that only congruous relationshigs
. o 2y . .
cnould ze usged dufing the study trial.  Thus, the . present

analycis compares all groups on only congruous 1Tems:

re-zponse tvpe does not enter in as a variable. Similarly,

v C—

+yoe of encoding iniormation recalled is only relevant for

trne'free recall groups-and willi Le reported separately.
Since the grourgs differed in terms of how many items
were actually +*ested,® the analysis was pertormed on the’
proportion of .items recalled as a furnction. of - maximum .
possibie' zecall. Thus, Group 1 could recall a maximum of_10

’

items at- each of the three levels (congruous only) whereas’

(]
t

Lou 3 and 5 could output a maxinum of 20 1items.

g
n

Similarly, Group Z was prokc. rfor 6 items and GroUpsfu'and'b
for ~12 items at each level. The results are shown in Tablé
5. Mair, effects were obtained for study conditio Z

114) = 126.06, p < .01) and test condition (F



1.8

.01, p < .01). Thesé variables‘ also interacted (F(2,
114) = 13.09, p < .01) indicating that the advantage of cued
recall over free recall was maximal for the grcup generating
_tneir _own targeis and least for the group pertotming the
standard'orientipg task. The error term for each of these
effects was 253.82. :A Duncan's multiple range test revealed
that Groups 1 and 5 dia not dlffer-sidﬁificantly.from each

o*her, nor did Groups 2 and 3. All other'group differences‘

were significant (all p's < .01).

Also observed was a main effect of levels (F(2, 228) =

“\350,90, p < .01): semantic items were retrieved hetter than

phonemic  and structural items. The error term ror thlS and
>

&aCh ‘subsequent effect was 165.42. The interprétation of

<Tae first order interactions of study condition x levels (F

(4, 228) = 17.12, p < .C1) and ‘tes* condition x levels (2(2,
228) = 81.58, p°< ..01) was cornstrained by the seébnd order

lnteraction of study coadition.xltest condition’ x.levels (ﬁ
ﬂu, 228)’= 17.&2, P < .C1). To facilitate the understanding
) : .

‘;/cf this interaction, it is plogted in Figure 1. Although
tne> cued recall' groupé -were 'able to ourcur many more
bemantlc 1tems than the free recall groups, the differences
due *o ctudy condltlon were consistent (pOSSlbly due.in part
to ceiling effects). However, at the 'loeer levels of

codlng, free recall dlrferencec due to ctudy cbndltlon vere

magnlfled under cued- recall.

I+ 11 be ev1dent from Figure 1 *hat items encoded

ustructurally were actually recalled sllghtly better by Group
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with the same letter as "ESSAY" or 'BEARD",

> : 129

-3 (generafe targets, free recall) than, 1itenms encoded

phonemically. This finding should be treated with sonme
Caution. While it suggests perhaps that some of the effects

or depth are mitigated ~wheit  subjects generate their 'an

x3

targets, it was entirely possible for subjects to write a
. ’ . “ N . . N K
“arget which was both structurally and semantically vrelated

to the critigdl word in the encodinglduestion. For example,
: ‘ . . {

iun one instance, a subject, was asked to write a word which

began with"the same letter as "CITY". THis .response was

'"COGNTRY"} 'Apparéntly,A then, the encoding -question was
nominally s{fuéthral but‘thé subjeqt outpdt a response which
had a cleér semantic relationsﬁip to the critical word in
tng. e€ncoding questionl: Cther such examples.uére'evid@nf.
HOy@vef, it was not possible to quanf;fy this p;oblem since
many of the pgtential ekamplés»were rather margiﬁal and it
1s- dirricult to assess fhe 'influence pr: idiosyncrgtic
associations on these dafa.'” A related _pfoplem’was the
generati8n Brf itéms which were highly similgf to the
qritical word. ?orbexanle, wﬁen asked fpr a uord-beginuing'
g _ .

‘Subjects

"
SN

6ccasionally reSgonded with "EASY" and "BREAD" respectiéely,

These typeslof, relationships were explicitly,'avoided in

lists which the experimepter selected.

In considering these observations,ftwo points should be
keot in mind. Pirst while generation of these types of
items . contaminates the pure structural nature of. the

relationship between encoding questicn and target, it may

mean that sdbjects try to avoid purely structural encodings
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whern given the freedom to do so. The basic effect of levels
01'_encoding attests +o. the value ~of : such a stta%egy;
Secondly, when Subjects encode an item with some additional

higher level code, .t ois necessary that this additional

information be accessed’ ty. subjects. at -the . tine of

retrieval. Thus if the strucgﬁgal encoding "It begins with

'phe same letter aé CITY" is given on the test tfidl» {or jis

éctivated. by the 'Subject himself), it will be relati;;ly

1usufficient in ;t;elflas a rétriéval cue for "éOUNTRY“
. : v

. 2, : ‘
unless E%e subject also ‘remembers that the “*argét was
: \4

<

semantically related to the critical word in the- question

(CI. Baddeley, 1972).

In summary, it appear§ that in somelway Subjects?* own

encodings are more beneficial at recall than are .encodings
provided by the experiménter. This 1is particularly evident

urder cued recall conditions and for lower level encodings,

although again - ceiling ' effec+s may have mitiga-ed
differences for items coded semantically.' In order fb\.
determine  whether the encodings themselves are more

acCessible,»we will consider the ‘accuracy with which ‘the .

free’' - recall gtoups were able to recall theiiencoding

. oS
informatipp.

Grbup 1.had<oﬁly 10 oppot;unitieé to recall itéms‘ in
-eéch " of the congruéﬁt encoding conditions whereas Groups 3
and 5 had 20 Such‘oppﬁr{unities. Thus, in ordéf_to,ove;cohév
biaées which wéuldAocéur:ih the analysis of raw sco}es,

Lecall was" translated into proportions of .total recall

L

Mg



131

opprortunities. Study condition had a siagnificant main
ertect on 'berforﬁance (F (2, 37) = 49.49, Q§P‘= 49.64, p <
fO1). A Duncaus' test céntirmed the observation that Group
Jl reéglled more 1tems than.Groups 1 and 5 (p < .01). All
other effects are based on a ppolod error term of  u5.31.
-~main effects were obtained for levels (F(2, 456) = 70.41, p
< .01) and type of encoding ;pformatioh recalled (F(2,. 45v)
= 241.75, p < .01). A greater percentage of semantid items‘
vere recailed (37.58?) than phonenic (15.83%) or étructural
(1?.58%) _items. Aléo, more itenms were;recalled along,ylth

the complete encoding question (16.53%) than with just the

level' information (4.64%) or no encoding information at all

f

(1.03%) . b
The inferactiqns' of study c ~dition X type. ot
' information recalled (E(&; 456) = 14.38, p < .01, levels X

type of information.recalled (g(u, 456) = 122.22, p < '.Oi),

ani ‘the cmall interaction of study condition x levels (F (4,

-

456) = 3.04, p < .05) are qualified by ‘the higher order
interaction of “study condition x levels x type of
information recalled (F(€, 456) = 4.68, p < .01). This

intefacxion is .plotted in Figure 2. Basically it shows that
whenever Groups 1 and -5 recalled a target word,” they almost
invariably recalledv the complete encoding, - question

associated with it. Group. 3, on the other hand, often

‘recalled a target word either by itself or with just _the

level information. Groups 1 and 5 retrieved the complete

=

encoding for 83.11% and 92.43% of all térgets_ fespectiﬁely

whereas iGroup; 3 retrieved this information for only 55.61%
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Of all recalled items. This interaction is also in part a
- : \ . ' =, .
functicn of the much better retention ot lower level iteﬁk\

by Group 3, as may be seen in Figure 2.

Discussion

The 1ntent cf FExperiment 2 was +o détermine‘whether the
depth effect is mitigated‘uhen subjects generate tgéir own
targets or encodings in contrast td¥fhe standard orienting
fasx pto;edure, More_speqifically, ié the felétively poor
retention typiéally observed in the létter conditions in
wnole or in paft a function of subjects not ‘being ablé_ to
access encoding informatiOﬂ,l(énd Conséquently having no
DdSiS for reCOnstfuétion)»particularly for lower level itenms

or 1is 1t ‘hat"he_Lela 1onal encodlngs themselves are rather

1ncff1c1ent for acce551ng target - 1tems’

‘Cousidéring the cued recall groups, it isiapparent fronm

"Flgure_1lthat the depth effect is Certainly not reduced by

having =subijects generaté their own targets or'encodings.
Tais conclusion holds for the étructural and phonemic levels
g} coding. 'It is nc‘ posc1ble to dege*mlne if +he magnltuae
of the effect is reduced at’ ' the semantlc level since celllng
errfects wére evidenced.’' Overall perrormancev levels were
1ncredced uﬁder uhat mlght be classlflea as typlcal learnlng
conditions compared to the standard orienting task procedure
in. which' all targéts. and encodings are prp?ided by:the
experimenter. Howevef; this ;mprévement in pérfo:mance 'is,

not  differential across -, levels of coding: relational
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encodings at *he structural level are lese well retained
than chonemic encodings and  both dre less efficient than

semantic encodinygs.

.
\
\

With regard to th= free recall gJroups, we can again

‘conclude *hat overall perfcrmance  is much~improved when

subjects are givep the opportunity to establish some part of
o L 4 . .

' \

the perc=ptual tracd. The small 1nteraction  between study

condition and lev=ls suygested-that perhaps the depth etfect
N

was 1educed -comewhat under the,latter'condlfkens. Group 5

;ecalled)morc items than Crohp‘1 although thiéy'ditference
wasi entirely attribytable to items for which';he complete
enceding informgtion.uas retained. Tais is true for call
levels of coding_énd frovides good supbort for the qoncept
ot recoﬁsfructxon. ' Inaeed, Iew 1tems were ‘recalled by

elther ' group for whichk this information was not available.

Apparently, -subjects!? own encodings are more accessible
I3 }

during the free recali trial than encodingys supplied by the

4
b

experimenter.

Reten*ion of targets by Group 3 was clearly superior at

all levels to that of the other two Jroups. A comparison

‘be* ween Gfoup 3 »ana the cther rree recall_ Jroups 1is
_pé:%icularly intereSting.i While this gféup recalled  ¢0:€
.items_ overall, it 1is <clear that retention of‘encoding
informétioq was not 4aé good as .it  wvas 1n fne . Other
conditions.» of alL._items tecalléd;’by ithis_ groﬁp,'the
,compléte encoding inforration @as retrieved fpf'only 55.61%

of _the targets. This compareé.w;tn 83.33% and 91.70% for



134

GIroups 1fdnd 5 rgspectlvely.‘ It wmight be suggosted then
That 1t is the specific'information which sdbjects generate
(tdfg@tS‘fOE Group 3, encodingé for Gtoup 5) that benéfits
. most  abt fecall. Despite this,'depth Of processing is still
,chritlcal factor deterﬁining réiét;ve retention ievels ot

Jifferent itenms.

)

Tre défq of Group 5 provide spronqlsﬁpport ror the
sugaestion that suvjects do in'fact use encéding%informétlon
at retrieval since targetg v@[e.rarely recalled ﬁithout éhe
encodin§ countext. | It ;s this:,gfoup' iﬂich'most closely
resembles the'standard‘learning experiment in that subjects
.sqpply thei; own éncodings. Thus, the strong correlation
betugeﬁ‘ reténtion of_ targe£é "and encoding ' infofmation

reirtorces the contention that the latter is critical for

- .

dcéessihg of taréets. HiLh Gfoup 5 , providing - many more
'obéefvatiOns' at the. lower levels of .coéipg,'it is aLéo
pgsslble_now to‘gehera;ize this statement to more than ~just
semanticallyfcoded items, as was conqlhded in ;he.diSCUSSiOhj
of.'the‘ first experiment. fiha}ly, target :ecall.by this
group compares févoq:ably with the effects' found in"thet

previously cited studies ip-which subjects generated their

" own encodings at various levels of "analysis.

Experimentvg

One of the recent changes tc¢ depih of processing ‘" has
~be=n the identification. of a minimal’ core- encoding or

représentation. As describad in the general 1Introduction,
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S

phis/ref@rs to the 1dea that, with.highly practised stimuli,
a minimal analyszis as all leveis of'processiﬁg is dgtomatic
and cannot pe arbitrarily ferminated by the nature of " the:
oyienting task. Since rrocessing of information detine;‘phe
establishment ,of . a& memory tracé,‘iﬁvfdllows that a minimal
‘me&ory fepreseutafién'of the input will be deQeloped ét all
lévels;' Any additional proceésing carried out in ord=r to
meet the:démands of the orienting taék will cf course result
1n' an elaboﬁation of. the iﬁformdtion stored'.from; the’

specified level.

*

The intent of the next two experiments is to provide

empirical tests for the existencé of the minimal. core
repres=ntation. ‘ The 'logic of bétn‘expefimental designs to
be ﬁsed is aS'follous. We allow that, regardléss of the
nature of the brienting task, a minimai semaétic analysis‘
will océur wnen spbjects .are presented a common highF
'frequéncy word.' We further allow that "a minimal semahtic
dnalysis is m&re benéfiéial fer memor? than. a elaborate.
stfuctural‘ anélysis" {Craik & Tulviné, 1975, p. <«91). On
this pasis, it migh* be predicted tnat iﬁduCing sﬁbjécts
.into usipg sto:ed,semantic,intormation-durihg/khevtest triail
would lead to an oggrall-improvement‘in perfbrmance.on the
memory test. This’yould"'be ‘particdlarly true rfor itéms
coded at reéiiyveiy'lower levels in the,system (stfucfural,
phonemic) §idce'it‘is these itenms for which retention is
genérally, very poor. This follows if in fact semanﬁic

informatioa is a more effective retrieval cue than lower

level cues. The implicit assumption here 1is tha* when
, p
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sunjects perform a lower level orienting task, 1t 1s that
: ' ’ [
"speciric  encodiny intormation which serves as the retrieval
cue normally. Thus, despite theoretically having available
more erricient ietrieval intormation, sub jects choose, for
wnatever redason, to use that. which derives directly from the
orienting taok. In the next two experiments, the test trial

P ' . . .
1s.desi1gned in .such a way +hat deeper semantic 1nformation
s made particularly = =alient. It a minimal coge

e 1téus,

147

‘Ze¢présentation exists in the memory trace ror *he
we would expect to observe its influence on . the retent\ion

test in the manner described above.

fn.Experiment 3, one group pi subjecté wa% preseﬁted
fétriéval cues ‘which were identical to the.origindl encod{ng
quéstions} * Another group was givemﬁ'cues5which were all
seméntic and all &onQEUously‘ related to the targét word

peing probed. FPor this la*tter Jroup, all cues were semantic

regardless  of thé hatdré of the briginal'encoding question.
Itbiszsuggéétéd'thét if in fact subjec*s have évailable for
411 iteas a‘minlmal semdn;ic repfesentaticn and further that
-seman*ic‘ refrieval infbrmation is a relatively nmore
2ffective retrieval éue, then the lattér groﬁp of §Ubjects
snéuld‘ chow an. increase ih'overali retention on the cuéd
recali test. More-speCifically, this improﬁement wQuldv be

[

expected *o reveal itself - primarily in +the retention of

‘

those items coded at lower levels. ‘ . -
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Met hod

Subjects and Design

Sixteen subjects were randemly assigned to each of

tnrzee 1ndependent groups defined strictly in terms ot the

nature of the retrieval cues presented on the memory test.
) v

‘Sroup 1 was - presented cues which were identical to the

original encoding questions. " Group 2 was presented cues
which were always different from the original encoding
guestidns. However, the cues this group saw were always

‘

from the same level of coding as the original encoeding

‘"questions and were alsb congruously related - to the probed

l1tens. The cues given to'quup'3 were always'semantically
and cong:pogsly‘related to the fa:gets Qnd,‘as'fo:lGroup
each Tretrieval cue was different from the original encod.
question.‘ Exaﬁples'of each ére shown in Table 6. . It will

pe noted there that incongruous structural items were not

- ’

probéd ~in. Group 2. The ,reason for this vés purely
praqxibal: it waé felt that giQing_subjects a& new sttpCturai
cué mighf léaa tﬁem .to generate a éar*@t which was other
th%n the.one being prpbeﬁ, Thus iﬁ'would' bé ' possible fdr
subjects. to,génerafe'a target word from‘some dther'eqcodipg
condition and théreby artificiaily lower the esfimate of

rezention for this other encoding condition. In retrospect,

it might ‘have been -equally rqasdnable tb havé eliminated

structural enccdings from the ‘experiment altogether since
similar Froblems could have arisen in Groups 1 and 2 for
both \congruous ~and incongyruous structural’ ‘itenms.

Fortunately, however, this was not done since the/findihgs,
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particularly tor Grecup 3, are very revealing. .

Nxh&ists

Subjects ‘were presented a total or 54 encoding
quéstion*terGt pairs of whichk the first six were practice

ltems: These latter items were not included in any of "the

-

da*a dnalysis.

Zach target word . was presented in  two , different

encoding conditicns across subjecrs. Further, two dirterent -

encoding questions were used .in each I these conditions

resulting in 'essentlally tour difteTent lists. An equal

number of subjects in each of the three groups .saw each

ilsf. Th@ reason for using two sets of encoding guestiéns
iof an item in a -giveh' encoding condition uas' that it
permitted Lalf of tHe subjectslin Grbup‘2 to.pncode with one
se- ard to pe tested with +he other while for +he othér half
'or,thesé subjects, thg‘encdding questions and test cues were
\reversed; ' |

Procedure .

ALl groups .ueré presentéa with fhe.standard.brienfih§
taﬁk under incidental learning insttuctionsf After , the
delay inferialv had been completeé;'all Subjects wvere read

- cuad récéil instructious yhicg explicitly identified the
nature 'of: the test cues as they rélated to the previous
encoding queséicns{Aa A npumber of examples  were J’given
directly from théblist.althngh.fheée *;r“s/of ccurse were
nbfvshbsequently tested. The experimer :: attempted to

ensure that .each subject understood the test»cué-target
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relat;onshlps.b Of the. elght experlmen*al items presented to

subjects only six were subbequently tested: the first and
la:t itens presented in each of *he six encodlng conditions
were not tested. Subjects were given a minimum of 5 min to

Complete ttlie recall test although they,were'permitted.to
; i ' '
‘take longFr it they had not finished at that point. -The

test instructions aga1n_adv1sed subjects to establish a low
output eriterion.for any targets abou* which they were not

sure.

| - Results

Reaction times. Analy51s of RT's was performed on only
the six critical items which were tested in the cued recall
phaee of the experlment The results‘ showed main 2f fects

due to level »bf coding (g(z,_1575) = 54.03, p < ;01)'and

St

replications (F(5, 1575) 9.10, p < .01). Structural

questions were answered “faster than either phonemic or

- semantic 'wuestions (g v=' 0.8u47, OJ972, and 0.990 sec
respectivelY). The repllcatlons effect is again a practlce
effect. - all other main effects were gpnjslgnlflcant. " The

only sigpificantvinte:action was between test cendition and
response type (F(2, 1575) - 9.78, p < .01). -~ This is
attributable to the third groug fequiring'longer to answef
congreous Qhanfincongruoueequestighs, in _cen*rast to ‘the
typical' effec; which was observed in-the other +wo groups.
Since test condifion was only revealed  subseguent to the’
_orien*ipg task, 1t nmust be presumed that this is a ragabm

erfect. Parenfhetically, it was noted that all but one of
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the ainteractions involving replications yielded F's of less
than 1.0, 1indicating tnat item effects had perhaps"Abeen
reduced to a minimum compared to the previous experiments.
cued’ Recall. Au incomplete fac*orial desigu resulted
: . -

from the fact that 1ncongruous structural items weré not
probed 1in Group 2. " Thus an ‘anAlysis of -vdriance was

- N Ca . . : . - .. - ’ - . 0
perrormed on only those five remaining encoding conditions
wnlch were tested in all groups. ' Descriptively, subjects in
Groups 1 and -3 recalled only 2.78% -and. o.d4va of all
incongruous structural targets probed on the test trial wi+h

no subject in either condition contributing more than one

target. o o

‘ S v S
The analysis of the other f2ve encoding conditions

réveéied no main effeqﬁ due tc test* cond;fiphv(§.< 1, Hse =
- 1.989) « _Theré was a main etrfect ofjenco@ing-cpnditloh {F (4,
180) = 161.13,.}3 < .01y verifying thé'la:ge]tetentiod
differencesjbetweéq.coigrudus sem%ntié items at one'eﬁd 'aqd'
'congrudus St:uctural-items at the éther end.‘ This effect ie
iilustratéd»in Eigufe'S where it is evideﬁt.that the typical -
levels x. response type interacfidnfié'thé basi# for this
main erfect. finaily;Atbe interaction éf énéoding and test
copdition was aiso significant (£(8, 180) =-3.52, p < .01).
This erffect- 1s afﬁributaﬁle to Group 1 performing,better on’
congruoﬁs phonemiéland congruous semantic itens but‘iqrée on
incongruous 'phgnemic items --than Grdups'.Z- and 37  This
interpretétio@_was'supportéd by the results Qf a subseqﬁeut

analysis involving just the latter 'two -groups. The

@\

y
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lnteraction component was non-significant (F < .1, MSe =

J.38506) in  this analysis. The error term ror both of'the

§1gnificant ‘“rrects reported above was 0,.R5u.

t

Discussion

Experiment 3 was designed to assess the legitimacy of

ﬁhe contept or a mlnlmal ccre repLecenfatlon. .Given thdt
‘Qemautlc cues’are more effectlve for retrlpval and that some
‘seman*ic information was in fact 'ava;;able in  the fmemory
,traée,’ 1+ was -hypdthesized ~hat G;oup-j would :écéll.more
targefs than tne cther fib groups. This effect uould' be

restricted +to lower level items since-it is for these items

. i

“nat ‘tne lat<er g ouos uer¢ uC1ng rela*lvely les efficient’

r@trleval cues comoarei to Grcup 3. Group < was included in

tnis  experiment for - tne purpose ot identifying encoding
, . _

Specificity ¢ octs due to the use of different lnput and

output cues. _fhu,,'vhlle Sub jects were Lully {nformed as to

the . natyre of fhe new cues. as tney Lela*ed +ov‘he targets 

Deing,ﬁrobéﬂ (cf. Santa € Lamuers, 1974) , it was felt that

Group 2 . mi nt}’atov1de the mest appgoprlate comparlson for

A

tne 1n e;?f@ atlon oz zecall oL Group 3 since both groups
vere presented new cutput cues at test.

r

The  resuits shoied clear encbding specificity effects
‘for congruous pnoni)lc and congruou< semantic 1tem>.' Group

-1 recalled mo;e targe =3 in botn encodlng condl*lons thau did

.Groug .2 although the relationShip betueen'thg targets and

'

~he re+rieval cues was identical ror both groups. A Turther

S0
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retention

comparison of these two groups revecaled largy

Group 1 recalled

differeneeé for incongruous phonemic iteuns:
oﬁly 0.93% of all targets in this conditiqn while Group 2
eutput 16.07% ef-these i*ems. TIn one sense,’ this is an
eneoding speciricity effect 1n‘ieverse in that the new cue
is more effective-than'the 0ld cue. Obviously this is not
unexﬁected on a logical basis. since 'Grbub B used an
incongrﬁeus cue'on the test triai;whereas Group 2 used a
congruoué cue. Performance by thesevfirst two groups on
'ceng;uogs structural items was'teo-low to make a meaningful -
comparison.. Failure to»find.a faciiitation in the recal{ of
inCongrheus semantie itens’ by Group 2 .(and Group 3) is‘
/purious, it seems that the 'original incongrueué»bsementic
cqee used'Ef Group 1 are just as effective for'retrievallaé

new bUt.congruouS‘semantic cues. This finding is difficult

to interprét at an intuitive level. One possibility is that

'subjects .‘were able to genergte an idiosyncratic congruous
relationship between what were nominally iaCcongruous .

encoding-target pdirs. ‘This might artificiai&y raise'the
retentien levels of Group i._'The,bnly evidence'against this:
suggestionl comes rrom thév RT data. If _subjects were
: . , . .

perfcrming' in fhisf way; we might. potentlally expect more

oerrors to apDeaL in the RT data for this cdnd;tlon: subjects

would respond "yes" rather than "no"."  ‘However, error 'rates

Y

were 1o hlgheL in thlS encodlng condition than in any other

and thereby argue agalnst thlS alleged process.’

~

N

-

representation derives from a comparison of Groups 2 and 3.

s

The,,critical 'datal in ;erms of ' the minimal  core ,f'



In both groups, tloor effects were apparent in the recall of

©

structural items. While initially this might suggest that

no interﬁ%etation is possible, it must be noted that Group- 3

9 .
o . ™~

was cued with semaxtic re rleval 1ntormat10n. Still they

l

could not access the‘target itenms. That €ven semantic cues

were iﬁeffective perhaps suggests that the memory traces for

[}

tnese itens were very weak- indeed and potentially
E Kl b : '
unavailable on the whole. :

¢

A comgarison ct Groups 2 and 3 for retention of

phonemieally-encoded items is the most lnterestlng or all.

For. these items, recall: levels vere suff1c1ently above Zero

rtor group dlfrerehces t0 appear. While small, the obtalned
dlfferences were COH;iStent. ' Croup 2 tecailed more
cong;uo;s phoﬁehic.ite@s thaa diduGroup‘S (17;59% and:l2.9b%
respectiﬁely) and~;alsb more incongruous ‘phcnemic items
(16.67% and 1~.96% respectlvely) Ccnceptually, the!lonly
dlrrcrence 5e+ween Group5< 2 agd 3 was that *he rormer was
éresenfed retrleval Cues uhlch were from the same level as
the” orlclnal enéodlng questlcns (phonemlc) while the latter
groac used cues from a dlffelent (semantlc) level'u It wmay

be, ‘then, that the best retrleval cue is one whlch derlves

frOm +he same level as the orlglnal encodlng. 'A complete

”,facthlal manlpulatlon of encodi ng and retrleval cues at all

" levels would be necessary to fully valldate thlS statement.

o

»

: ' : &, » .
-group dl Iferences were small,“they « were not even in the

hypothe51zed ditection. It ' seems that semantic retrieval

143

Theoretlcally, it is also important to note that'whilev
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Cues are not unirormly more erfficient than lower level cues
. : 'y ¢
as Was ilmplicated by Craik and Tulving (1975).1+

2 and 3 used exactly the same set of new

v

.éoug}uoug semantic retrieval cues ror the semantiéaily-
encoded items. T hus 1t 1s not surpr151n3 that performance
levels rfor thésebl emq did not vary to any' great extent.
Theionly difference between the two Jroups 'in térms of these
i%ems ‘wa¥ that, by the nature of the cue, Group 2 knew (or
at least could have figured cut) that they wére searching

s .
£ , \

for a target which had fpreviously been . encoded semantically.
Groupl,3‘ codld not deere this information sinée all cues
were semantic. Apparently this did not affect recall 'of the
-ﬁargefs. Flnally, we might mention again, in p5551ng, the
surﬁrising failure to. find any'improvement in retention of
incongruous ée@gptic~items by Groups 2 and 3 (us;pg ’new

congruous. “cues) compared to Group 1 (using the previous

incongruous cues).

, : : Experiment 4

At this point, the evidence for a minimal core encoding

at the semantic leyel is not overwhelming. - In this next

’w

14Tn the earller quotatlon chm Craik and’ Tulv1ng, it may .
noted that reference ‘was made only to semantic analyses
beiry mo: - beneficial for recall. However it follows that

" senmatlc retrieval cues must also be more beneficial {given
ikf ‘:mantic representation exists) since in most
ciZ~cu:r "roes a - cmantic retrieval cue can access only

-semcn 1+ inforcat . oo . The (probably) rare empirical

Irc
excepiion to t. s s. tement would be the case in which the
subject recall. a varc t with some vretrieval information
otner than tha=x sp@, _*ed-by the experimenter and then tries
to match the -arget .o one of the "cues" given to.him.
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experiment, 'ue will ettemrt to provide a be{€é: opportunity
tor the semantic traoe to reveql itself.‘ By using _the
somewhat more sensitive recognition’testing procedure,‘it
was hoped that the existenCe of a4 semantic memory component
.uould becone eyident .for items encoded with a lower level

- orienting task.

)

Tne study procedure for the firsf two groups . was
identical to the last experiment. ‘Suojects in these groups
ditfered only 1in ternms of whether they received incidenral
(Group 1) or‘intentiondl_(croupVZ) learning instruc}ions. A
tnird group did not perform the ‘orienting task but‘uas
simply instructed to learn the words for ansubseéuenr memory
test.” Subjects were then presented a 3-AFC recognition test
in thCh the distractors uere unrelated phonemically-; or
semantically-related +o the targef word. This»mdnipulation
was factorially Combined uith type %j orienting "task
(pnonemic, :semantic)., It was predicted that if subjects
au+ oma+1cally encode ceman+1cally even though prosented a
pnonemic orientlng task then performance should decline when
the test distractors .are phonemically— or semanticallya
relatedlto the targets. Similar effects should. ‘occur when a
semantic o*ienting task is speCified since phonenmic analysis
is aoparen*ly a netessary step 1n arriving at the semantic.
stage. ‘The deqrement in pertormance should be measured in

. I . o

terms of recognition' levels for targets embedded within
unrelated distrautors. 'This"analysis"is based -on ﬁne

results or previous research showing- such  detrimental

effects of high similarity distractors (e.g., Anisfeld §
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Rnapp, 1968; Underwood & Freund, 1968).
Method

Subjects and Design

Eighteen subjects were assigned to eaqhd of the., three
independent groups which were differentiated on the basis of

the nature. of .*he stndy conditions. Group 1 was given the

standard,  orienting  task under . incidental learning
instructions. Group 2 was identical *to Group 1 except that
ledrnihg was intentional. Group 3 did .not ©perform the

orienting task but rather were simply‘presented the targets

~and instructed to learn them.

'4
Lﬁsts

-

A total of 44 items were presented to all’ subjects of

Wwhich’ the 1first and last four were designated as buffer

e -

items. These: items wvere “not included Ain any . of the
analyses. Tuo llStS were used although ‘actual target 1tems
‘were presented in exactly the same order in each llst.» The

llStS differed in terms of the-encoding question associated

with each respective target. This of course w¥is aq pseudo-

variable for Group 3.

Procedure

The study procedure ror Groups_1'and 2 was exactly in
accord with that 'outlined  in the . General Metnod. Oonly

phonemic and semantic questionS“' were used in this

[s)

\

experiment. - Group 3 was preg uted the words ‘individually at"

a 3 sec rate. All'groups then performed the standard‘_delay

Bl

7{
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task.

After the delay interval,‘subjects were fead thevtést
lnstructions which described the 3-aF¢ recognitionvbroceduge
in detail.” These instructions also indicated that subjects
were to indicate the degree of confiéence uhich they‘held in
‘their, rgcognitién decision. ' A 1 - 4 scale was used as in
the eagliér experiment 1involving confidence , judgments.
Dl:trdctor type was not mixed as in pr°v1ouskresea ~ch (e.g.,
Unierwood & Freund 1968). Rather, all dlstractors paired
- With a given karget word maintained exactly the same type of
relatlonshlp wlth the target. Thus . distractors were all
phonemically-relatéd (DUCK—LUCK—TRUCK) semantically-related
(CAR4IRAIN-TRUCk), ior were both phonemiCally- ' énd
semantically- unrela“ed to the target (NOﬁN—STAR-TRUCK). Tuo
sets' ot recognltlo;\\Llsts were ‘cénstructed using all 36
experimental items. The test lists varied gécording to " the
Qﬁpe " of distractors associated with each targef. Subjects

were gi?en as much t}me as necessary to complete the teét.

~ —

'vResults

Reaction times. Since Gfoup. 3 adid noﬁ ‘perform the
orienting' task, . RT dafa were only available from Groups 1
.and.2. The analyéis.revealed significant main effects due
.to vresponse type ‘(2(1, .1190)',= 10.49, E' < .01). and
replications (E(8, 1190) = 4.1, P < .01). These effects
reflec£ the“typicai- observati§n that "yes" résponses were

_somewhat faster than "no" responses (4 = 1. 06 and - 1.11  sec

o
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:espectively) and the efrests - 0f practice across trials.A
The pooled within-subject error.term was Q.O72. There -és
no main effect' of leveis in this analy51° ({(1, 1190j =
_2.25; p > .10y In retrospect thls should not+ be entireiy
unexpeoted 'eince in the previous sStudies 'the levels effect
Qas primdrily'a function of structural qdestions Yyielding
much faster ET's than either . phonemic or semantic questlons
which +hemselves did not _dlfrer greatly. In this
experiment, only phonemic’ and semantic ouestions uere‘
Presented and again only small. dlfferences were observed H

. . 'l
= 1.907 and 1.10 sec respectlvelY). There was also no main

.\

errect due to study lnstructions (F (1, 34) = 2,32, Mse =
Z.421, o > .10). The only intereétions observed were
attributable to item effects associated . with  the

Q9 . .
replications ractor. All other effects were not significant
(all p's > .10). :

Pecognltlon. The rlrst analy51s involved recognltlon.

oe formance for all three qroups u51ng encodlng condltlon as
a pseudovariable for Group 3.7 Tnls analysis yielded a main
effect of studyloonditionlig(z, 51) % i1.61, HSe = 1.084, p
< .01) %upporting the'observation' tnat Group 3 correctly
recognized someuhat more targets (77 6u%) than el*hef Groups
1 (@2.08%) or 2 (67 36%). A Duncan's multiple renge test
revealed no significant differences among . any of tnel groups -

(all P's > .09). . ‘ -

There were ' also significant main effects of levels (F

(1, 561) =u2.61, p < 401) and‘response type (B(1, 561) =

/
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28.53, p < .01). "~ The error term for these and all
subsequent effects was 0.530. Semanﬁicallyfencoded itenms
were recognized’ better +than .phcnemically-encoded items

(74.17% and 56.81% respectiveiy)'and cdﬁgruous item; were
Tecognized - better than incongruous items (72.36%. and 55.01%
respecpively). Thero was, ho;évef, no yain effect dﬁe  to
.tYQe. of distrdctor (E < '). The nature of the dist;actorsJ

y

used on the test trial did not influence recognition

performance.

Only tuo‘.interactions' attained significancel  These
uerelfheléffects of- study condition «x levéls and study
condition «x .reSPOhsé “type (F(2, 561) = v13.56§and 8;19
réspectiQely, p's < .01). These effects are iargely due to
levels and response type being pseudovariableé fo:‘Group 3
and fhué‘the.typical depth and cohgruity " effect did not
materialize for thié',group in cogtfast:to the Qiher two
groups. The.effect of levels'x_response type apbroached 5ut
did not attain significanﬁe (E(1, 561) = 3.17} .05 < p <

.10) . No other interactions approached significance (all

-Q's.> .10).

3

A secdnd analjsis was cafriedi 6ut— on"thesé” data in -
brdetv to contfirm which of the_ébove effects were indeed due
to the fact thathroup‘3 did not penform éhe orienting task.
This additional‘ana;YSis involved only Grpgps 1 aﬁdA2. The
maii effect of study condition was diminished in this
' analysis (F(1, 34) = 1;71, MSe  ?, 1;060, p- > - .10). ‘All

subsequent effects were based on 'a pooled error term oOf

o
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O.b37. The hain effects of levels and response eype vere
botn magnified (E(1, 374) = 55.89 and 3u.91, P < .0%1). This
would be eipeeted since Group 3 *ended to reduce both of
these erfrects in the earlief analysis. The nature of the
dlstractors used in the recognltlon test again had‘no effect

on per rormance (F < 1).

The pfevlously_observed interactions of.study condition
X levels - ang@ ‘study condition ' x response type did npi
.- dpproach 51gn1f1cance in the presenf analy51s (F(1 374) =
2.09 and 2.46, p > .10). This flndlng supports.the eaflier
suggestion that those effects were attfributable to eqe
pseedoclassifieation'of}levels end :espense type in Gtoup 3.
As' with +the maln efrects of levels and response type, the
atatlSt1Cdl interaction of these two varlables was 1ncreased
when Group 3 was not included in the-analysis (F (1, 374) =
5.25, p <V.OS)._ ThlS 1nteract10n is quite typlcal of test
performance xolloulng the- ‘orlentlng task plocedure. ALl

other 1nteractlons were non- 51gn1r1cant (all F's < 1),
N ,

Confidehceﬂluudqhenﬁs.: - data dnalysis was perrformed

on confidence  judgments due to the small. ‘number  of
Observations, contributed by each suojecf to the various
cells of the date matrix. This led to many empty cells ‘and

thus a @4° analy51s was not posslble. However, the findings

will be reported here in descriptiVe form, The data are.
) . : o, .
summarized . in Table 7. It secens clear from observatlon of

these aa*a that confidence Judgments leplﬁ mirror each of‘

the effects found i in‘ ‘the analySLS, of recognition
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perrormance. For theoretical purposes, 1t is 1important to
note that type of distractor again had no consistent effect

on *he data.

In the eerlier analysis, we observed a 'small
taciiitation in the performance of Group 2 over Group 1,“tne
two  groups diffeting only ,In  terms of the learning'
instructions.v This slight fac1lltatlon was olso apparent in
tne confidence judgment< for 1tems',correctly recognized.
cnriously, though, this effect'of‘groups was also eVident(in
the confidence jndgments assigned to the false alarms. It
1s‘possible. then, that the instruction to learn may have
. had an overall effect of ralslng the bellef subjects held in
‘their pettormance capabilities. The alternative view that
subjects given incidental learning instructions may have had
little faith in their ability to'perforn the memory task 1is
at -least equally tenable based on'casual observation of éhr.‘
snbjebtc' reactions to the announcement of the test trial.

These- p0551b111t1es might be con51dered in future work using

incidental and 1ntentlonal,learn1ng instructions.-‘

Discussion

It uasbhypothesiZed that eubjects eutomatically analyze
highly familiar materlal to a relatlvely deep semantlc level_
-and as a result thls semantic 1nformatlon becomes a part of
 _the menory txace for the event.. Thi;‘ automatic prooeésinge

of semantic information occurs despite the orienting task

requirding lowet level (e.q., phonemic) infozmation. . If this

A ! \\
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semantic information is in fact ayailable, ve would expect_
to 'see some décrement in recognition performance when each
»distrqctor item shares common semantic eleﬁents 'y;th the .
;arget itenm. If semantic information is .ﬂot available
tollowing a phonemic orienting | task, then phonemic
similarity among diétractors_should result in a performance

decrement but semantic similarity should " have no effect

compared to a set of unrelated distractors.
® ' '

That neither anaiysis revealed even the slightest hint
of a perfor@anqe decremeh£ due ‘to the nature 'of vtﬁe
Similarity amohg disfraﬁtdrs might af firSt sﬁggeSt?that the
hypothesis was confirmed in.favopr of a core :epresentation.
Thus .performance in © the présencé ot phonemic and semaﬁtiq
distractors was not différentially affected...Unfqrtunateiy,
however, sucH é\copclusibn must te tréated with éénsiderable
caution since this failure‘to find gﬁ effect due to. type of"
distractor also means that‘performance with high similarity
'disfraétoi;. was. not reduced.-rélative to tﬁe confrol‘
condition in which distractors uere'hnrelated to the target.
This - was‘ an ~ unexpected .‘fiqding l‘ghich limits the

interpretation of the data.

 It has’recently,béen‘suggested to the authorits éhat the

nature véf the recognition tésk.may be tbé basis for‘this'

:_émpirical failure: in'some'éircumsfanbeé,.apparently, the m-

altérnative'foréed'choice (n=-AFC) pfoceduré»does not ‘reéult
. ) . .

151 would like to thank 'R, Fisher +and M. Humphreys for
'pointing this cut to me. : : R ,
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in the predlcted effecfs due “to similarigy of the
dlstractors. vRather, the effect may only materialize under
theA'yes/no procedure. Of‘the tvo stddies cited earlier as
the basis for the emplrlcal predlctlon, if wvas true that
Anlsreld _ and Knapp  (1968) used the yes/no procedure;.

and Freund (1968) design in?olved.the

7
B e
: &

vo found that subjects made more

. . s . ’
false recogn ‘ pises to semantically-related words

AL

~r T

than to the u::" fgntfo;gﬁfems. It should be pointeé
OUt,,athough, thatzlﬁ=+hls earlier study t*type of di;tractbr
was mixed within 1ny one set of items from' which a target
was  to be selected, ‘Thus, éEtar5~: uas‘paired with~thfee
distractoré, one of which was semantically-related, anotger
Qas formally_siﬁilar, éﬁd the final one was unrelated tb the
target. . In 'the presenﬁlexperiment, all distractors within
ény one gi?eh{set of itehs were either phonemiéallyr -of
semantiCally-felated; to the target. Tt Seems possible ‘that
the task used by Underwood and Freund might have predlcposed
the flnalngvot a difference in false ala:ms: since only if

subjects Xnew absoluteiy nothing and merely guessed on a

random pasis uould'differénces”have not occurred.?s

1

K

Thé‘ yes/no 'procedure provides a rather . different:

"situation for the subject. Since many related items will

noramally precede the'targets.uith which they are aSébciated,

l6Very recently, Coltheart (1977, Experiment 2) has'répbrted

no differences in error _rates - for phonemically- ~ and
semantically-related. distraé¢tors as a function of encoding
condition. These distractors were mixed, -as in the

Underwood and Freund study, although in mcst other respects

_ the experiment was very 51m11ar to . the present one. ..



they might well be identified és targets 1f. subjects. afe
operating on the basis of partial information and/or they
establish a low criterion ror accéptance, - In coﬁtrast to
the m—AFC’p:bcedure,_the yés/nottask would seem to maximize,v
the potential for these types of factors to operate. It is
pethaps the <case,  +hen, that if suﬁjegts are :eguifed to
apten@lmore‘cbmpletely,to the recognipibn items, pérforman;e
decxemeﬁts due to similarity aﬁong distractors might nog{’be
evidenced. fhe m-AFC procedure .could be an example_Qf sﬁch

a situation.

Invall,l%he.présent expefimeﬁt'maf ﬁot hgveuprovided a
particularly  good’ test‘ cr bfthe concept’ ¢t 2z core
representation as was 'suggesﬁed ea;lier. More. complete
parametric investigations of the'-conditioné‘ under which
ijistractor itenms 1ead to pefformancen decrementé__ seem

wvarranted., Untll t hese condltlons have been elaborated,‘the

lflndings of the presentAs;udy must be held in abeyance.

v Experiment 5

Thé. final eﬁperiqent was désignédiuith somewhat more
parametric purposes in mind‘ than. eéch of the earliér_
tudle The question asked was very Smely vhefher or not
'subjects coulé learn to overcome the typical. depth effect if
they‘yere glven multlple‘ trlals. q51ng exactly tﬁe same
drignting task proéedures. In cther udtds, would re;énﬁion'
for items encoded at lower tevels in the"systém éhou an

improvement after some-practice in trying to retrieve these
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ltems? Futther, 1f reten*ion did -imprqve,{ could it be
.attribtuted ‘to subjects actually learning to retrieve these
lower level encodings or would i* be a function ot

additional desper level processing of these items at input?

!

The latter possibili y ceenms entirely reaconable since

o ) ‘ ¥ /‘\\‘ . i
sudjects would become very aware of tne fact that their

recall’ DLo*ocols in the Ilrst trial or .two . were composed

°

alaost entirely of ' semantically-encoded items: few lower

ievel itens, were being retrieved. Thus, since subjects were

'Jiven Flenty . of tlme to procesq 1tems 4Ry way they wished

cubcevuer‘ to performlng the orienting task, it seems likely.

that they mlght choose to develop a somewhat more elaboratn‘

femantic code for these 1tems.. In tﬂLS uay, tbey uould have

available. to them more substantlal and. efficient. retrieval

3

information whlch, would fac1ll*a*e recall relatlve to *he

©

lover 1 vel 1nformat10n derlved from the orlentlng tasks.

\
\

Two\groups of ‘subjects wWere presented the. standard
fxorlentlng \ga<k on each of three trials-‘ Learning’uas

1ntent10nal og\all trials. . One group was glven free recall

. On  each trlal uhlle the othe*(gr UL was glven a cued recall

recall group would have

teSt. It was expectea that the\cue

- X

N

no reasoﬁv*otelaboratlvely encode lower level 1*ems in - the

]

semantic domalu 51ncg they were presented the orlglnal cues

-4

on fhe test trlaiu,ﬁbthlng is 'to be galned in having a
strong semantic ,trace, i1f the retrleval cue spec1f1es

structural or Phonemic¢ information. On the o*her hand, the

t

free recall group, who generate their -own retrieval cues,

would benefit‘,maximally by such extended deepef level

[ 4
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‘processing since they could use this on theftest'trial when

. . ‘ B}
they attempt to reconstruct the target items.

It is'poesible, tthough, that practice in using the
lower level encoding questions might serve to increase their
cueing potential. Thish\ﬁould, result- ir rhe cued reeali,
group also showing a performance increment aCross trials in
this ' experiment. There is no- theoretlcaL basis for maklng
this. predlctlon based on any version of depth of proce551ng;
Rather, a rigid theorlst would seem to be relegated to- the

belier ‘that louer level cues are invariable ineffectual at

producing recall, - ‘regardless ' of the amount of practice
allotted +b-*hem.
?

[ 4

Now it is cf course true that both the free- recall and
ed recall groups could show a oerrormance increment across

trlals on, the latter ba51s. Thus a . simple comparlson of

\' " -

:tnese two groups mlght uell lead to an amblguous conclus1on
since ue would not know whether the free recall subjects had
- processed itens deeper and su?sequently 'Y used that

~information at ,retrieval 0T wﬁether they, llke the cued
,reéall‘subjects;351mply beneflted from, practlce at usxng the
louer level 1nformat10n. }t was necessary then to have some
1ndependent ‘measure 'of ‘assessing whé<her thr free recall
sSubjects were 1ﬁ actuallty proce251ng to relatively deeper

levels. Tb<this end, tvo addltlonal groups ‘Were .run. ° Each

uas given just the third of the three llStS presbnted to the

ST

'other twvo groups.

Arter all groups had perrformed the free recall test on
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each of one or three trials, they were qlvwn a final cued

4

4

- recall tesf In "most ways, this test was similar to that

v

given +to subjects in Experimént 3 roported ’earlier.

‘Subjects .were presented a serlﬂs or semantic cues which were

all new anﬁball congruouslyv- ‘related to the target word. belng

probed. Tf the ‘free' recall subjecfs were learning over

Jﬂ

trials to develop a more elaborate semantic 2 memory

“

component, then we might eéxpect them to perform somewhat

v

better on this final cued recall tes* in comparison to the

free recall group givén but a é@ngle trial. This shonld be

pacticularly frue of items encoded with the lower 1level

orientinivquestions. .

R Method

Subjects and Design ' oo .

3y . N
B

Twenty subjects were randomly a551gned td each of four

1ndeoencont groups. Groups- 1 and 2 (1jtr1al, groups) were

given a singlemtria; using- the orienting task procedure and

© iy
o3

were tested under'free rééall vandb cuéd~ recall yconditions,

respectiveiy. Group 3 and 4 (3 trial groups) were presen*ed ‘

SIS

‘three trials and were tested on each llst wlth agaln, free.

>

”and; cued recall respectlvely. All_ groups were ‘agiVen

> w’ >

‘1earning 1nstruct10ns but were not lnfbrmed of

e
o -
5~.
..

A total of three.lists were consfructed, éach’compoéed%

. . - , ) -
. . A g

?'%1nal oued recall test until i+ was actually glven to”
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'experlmpnts, all targ ts were presented in exactly the same

fou
.
or 36'question-target pairs. The orienting task. consisted
of; strnctural, pnonemic, and semantic questions. The first
list pre'ented.to' the 3-trial groups commenced vitn an
additionS) '

to. the 1;t}\al grcups. These items were not included in any

~or the data analyses. The 1-trial - groups VEie.always

L pPresented with'the.third list which the 3-trial groups_ were

Jiven. This permnﬂted a«dlrect comparlsoh of performance on

A ‘7

the final cued v'e-c:all test since all subjeCts Jere being

SO R . ‘ . :
tested on.eX¢c%ly the same set of uords. As in the previous

at

order alth@u@h; the actual .encodings associated with each’

target‘ﬁiaried for dlrzerent -subsets ,of subjects. Two

'dlfferent sets of encodlngs were used on each list.

Procedure_}*

All - groups uere fully informed prior to the beglnnlng

0oL the experlment hoa Leny llcts they would ‘be seelng ang\\\\

“that 'they would e tested on ‘each list shortly after the

.las* item. hhd been presented 1n each liSt.' Since the 3- -

&

'trlal groups requ1red three delay 1nterVals, one after each

llSt ‘it- was necessary to 1nst1tute*a_ dlfferent“tprocedure.

All grOUps 'were glven a page oL 51mple arlthmetlc problems

'to complete aurlng the 90 sec delay interval. It was
streg;éd tba*, thelrbkperformance on would be
evaluated and that they should tnerefore sec to

complete as -many proklems as p0551ble uithou%;sacrificing‘

accuracy. This instryction was included in the initial set
of instructions at,ﬁthe-outSet of the experiment and . again

: -r., - .ﬂ&‘ '

Rl

Six practice items 4s did the only list presented..
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when subjects were actually handed the problems atter each
study trial. It was hoped that this would  minimize

renearsal of targets during the delay interval.

For the test trial,'f, < ecail subjects were 'simply Ry

giv-- a sheet -of pape <o -ining cnly blank lines. Thé?g%ﬁ
- N
. , -

o CrN
cued recall subjects were g+v.u-exactly half (3 of 6) Of‘ﬂﬂaﬁai
. “ . . I" b

original questions from each of the six ehcoding conditions-
an; were aéked to recall the associatéd tafget'itéms._ Theseﬁ
tasks were fully explained at the dﬁtset of the e£périment.
In addition, 'thé vexperiménte£..gave a bfief ipfdrmél
.deécripéion of +the subject's. task oa the first fest‘if it

was necessary. All groups were given a minimun of 3 awin td

reca. . as many taq?ets as possible.

R 1
After 'subjects‘ had Completeg the test trial for thé .

last list, they. were engaged in the standdrd delay task of
completing the relevant administrative cards associated with

. . - . . \:\.,, . .
their xperimental participation. Subsgﬁﬂent]to this, they

[

were r-«d instructions for the final cued recall test.‘ By

. o : ¥ , o vl

the usge  of a nunber of examples, it was indébated in these
. o . . - . . . - -

W

inst?ﬁbtidné'thét'the cues in this test would all be either
phonemic.dr Semantic and would ail‘be‘congruously'related to
tHe target. R;thé; thanv‘gtteépting to épécify all fhe
possible 'réiat}qnships 5etvéen ‘the' ‘original ehcod;né
: cbnditions and thé.finai test cues, the'ipstructions Eimply
tr;ed'to convey t9 subjects thag' all 'combihafions were
possiblé.' This ;as‘hot in_fact'the.case since semaﬁticalLy?
encoded itgmé> wé;e never probed‘iith_phonemic cues: there

~

P
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"did not appedr to be Aany logical theoretical basis for
including these types of relationships in the test.
Further, test cJes were jdent¥cal to. the- original_ encoding

questions ‘in  those Situations in which both were c¢ongruous

phoncmic OL congruous semantic- dif ferent cues were not. used

in these situations (to control ror . encoding specificity

effects) ‘since ~they were - not of particular interest
Rather, the focus of the final cued recall test Was on items

for which the test cues- Le:lected a deeper level of analysis

than that required by ‘the original'encoding. question. Two

items ‘Wwere - robed in each of the 10 encodin conditid&:RA‘
p _ g9 o X,

»

test condition combinations." Subjects vere given “as  much -

’ »
time as they required to complete this test.

Results -«
ekt

Reaction >£ime§. The RT data for the 1~-t=gl groups

will be presented first followed . by "that of the ‘3-trial

groups. ' The  main " effect of test condition ¥as non-

significant (F < 1, MSe =72.710) . Each of the Bther: main

effects;, however, was significant. -‘These and all other
effects were testéd with a pooled error term,of 0.082. The
' main effects"of levels (F (2, 1330) = 37.23, < .01,

r‘espoxrsé\}y'p_e- (E(1, 1330) = 18.42, B < .01), and

replications (B (5, ;ﬁ330) .= 5.1, E < {01) were entirely-
typical and need\not bevelaborated. The only interaction of .
note was a small effect of lévels x yLespouse type (3(2,

1330y = 4.39, P < .05). As in_Experiﬁeqt'Z, this was.

entirely due to the ‘phcnemic questions: "yes" and mpov

P
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.0.059, P <‘;O1} and response type (F (1, 38)
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responses yielded-equal RT's for phonemic Questions.uhereas
RT'e tor "yes" responses were on the whole.}arger than for
"ﬁo" responses -1in - the structural and semantic encoding
conditions. No other interactions were. observed wvhich could
not be attfibuted to item effects’ associated. with the

feplications factor. . a 4

~

Analysis of RT's for the 3 trial groups was complicated

by the fact that two ghk,kerror components devlated'
*1

51gv1f1cantly from the rest. Thus, ‘it was not theoretically

juStlflable~tO pool all of the Uithin4subject' error terms.

The approprlate €rror component Hlll be presented along with

the report of each s*atlstlcal effect.

a "

There was no main effect on RT's of test condition (F

(1, 38) = 1.63, MSe = 11.123, p > .10). The main effect of

trials wad? also, non-significant (E < 1, HMSe =70.311)

1nd1cat1ng that any rcractice effects were overcome early 'ig‘

the flrQ* trial. Repllcatlons ylelded a small effect (F(S

190) = 2.81, ﬂSe‘= 0. 094, E < .05) hoveve* this is more an.

effect of 1nd1v1dual itenms than it is a practlce effect with

trlals. The main,effects 0ot levels (2(2, 76) 69.51, MSe =

a

0. ¢33, E € J01) vere al:o clearly ev1dent

if~ ] :
5>-~— Lo .
thle ‘a few. hntgaactlons were obtained, all but two

"

‘ appeaped tz be due@.to’ iten ‘effects. The interaction of

levels x response type (F(2'_#6);= 6.94 HSe ="0.095, p <
' . T ;a‘-' . '
.01) is, again  a function cof dlfferentlal _performance with'

the phonemlc quest10ns~ relatlvely large: dlfferences in RT

14.32, MSe =.-

5
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for "yes"™ and "no" respcnses ,to structural and .semantic

»

questions were substantially reduced in the «context of

1

phonemic questions. The second interaction of interest was

trials x levels (E(4, 152) = 4.32, MSe = 0.076, p < .01).

It appeared that RT's to semantic questions decreased across

trials whereas RT's to structural questions showed a slight.

but inconsistent increase. There was no change in RT's to

phonemic questions.

<Immediate Réég;; gg;ﬁg;ggggg. The first hypothesis of

‘interest was whether the free and cued recall groups would
show an 1increase in immediate recall across. successive

'. ’ Y o . -— )
trials. The data were . analyzed in terms of the actual

recall scores and thus it must be noted fhat_the cued recall

groups were only tested on half of ‘the targets whereas the

iy

free recall groups were instructed .

B attempt tecall of 'all

targets. S . : e

The results aré( shown in Tabie 8- for +the 3-trial

~

g:oups.,“The main effect of test condition*wasvsignificant

(F(1, 38) =.12.70, MSe = 3.426, P < .01) with the free’

recall subjects recalling more targets than. the cued recall

subjects. In terms of percent recall, the cued recall group

output 28.61% of the targets probed whereas the free teqall»

.groqp retrieved 22.50%. Ail ot her statistidal effécts've;e
based on,a p6olé5 error';efm of 0.606. There was a main
.veffect of trials ({(é,ﬁﬁdb)”='7.26, p < .01). Performancé
increased by‘more than 26%‘frcm trial 1 to tri&l 2 but then

decreased by about 4% from trial 2 to trial 3. There is a



163

"suggestiop then that performancéxmight as}mptote’as-eafly as
the gecond_tridl with the effects of experience wifﬁ “‘his
procedure limited to. the - first trial. Baséd‘ on the
substantial amount ofvprevioué research, the main éffects of
evels (F (2, bub) = 199.8},'Et< .01) and»resﬁonse.type k§(1;
C bUb) . = 150,05,'é <:.01) were very much expectéd. g

T;o hypotheses were advanced earlier with regard to.
pérrorm;nceklchéngés across tgials. One suggeéted that‘the
freeifecall éfoups‘might choose tq. develbp,-more' effective
semﬁﬁtic information on later trials énd”the other involved:'
’_én ihcfease‘in ghe cueing potential of ‘'the lower level

encbdingsﬁﬁ If +he formerﬂejfect,was operating _but not the

~

latter, we would prédfctT an 'igférqgtion bétween  test
condition and trials since only -the fﬁeé‘récall'groups could
'capitalizé_ on additional deepef léQei processing. If cues
b:eOmé moreieffective with practice, 'we ‘ﬁight predict no
intéraction .bécauset subjeéts'in both test conditionglcould
llmakq use_of:this. ‘A similar predicéion woula be derived .if
the first factor was operaéing in the free recall group and -
the éégond;féctog was iﬁ effect for the'cued’ ;ecall group.
_ Indeed, fhév'data'Shoued no interattion of te$t §qndition~x
levels (F = 1). The final cued recall test was designédi to

help'_a$certain which of the latter two hypotheses was most

tenable. 'This will be reported latet.

o

The fiﬁst order interaction'ofjleveis X - response type
revealed a highly significant effect (F(2, 646) = 55.85, p <

.01). Congruous items were -retrieved much better than
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incongruous items after a chonemic or: semantic otienting'
task -but there was no‘difference at the structural level.

‘This effectﬂwas revealed in both the free and cued recall
‘data as  was indicated by tue'failure to find a significant

second-order interaction of the three varlables (F(2, 646) =

1. 3&% p > .10) Two other-lnteractlons were observed, 'test
condition x levels lE(2, 646) = 3.36, p < .05) and test
conditionik response type (E(1, 646) = 6.43, P < .05). The

advantage of <+he free recall group in terms of absolute

recall decreases with deeper level encodings.“'Also, the
free . recall group retrieved .disproportionately more
incongruous itewms than the cuedf recall group. No other

effects approached significance (all p's >, .10).

The analjsis of immediate recall perforuance by the 1-
trial groups _ls of Vlittle' theoretical intérest in the'
present’experlment and thus will be consldered only grlerly.
There was no main effect of test condltlon (§(1, 38).: 2.92,
4Se =.0.892, p >‘.10) although in terms of percent recall
the free recall SubjeCtS output 15.56%. and the cued recall.
subjects »24.17%~of the targets. Main effects uere observed
for leuels (£¢2,-190) = 89.41, p < .01) and_response tjpe (g
(1, 190l = 37.14, p < .G1) reflectiug the eutirely 't}pical
'effects .of depth. and congru1ty. These' and subsequent,

effects were tested with a pooled error term of 0. u7a

o
o

.The first worder ‘interaction of test condition X

response type was-significant (F(1, 190) = 17.80, p'< ;01).‘

"As with the 3-trial groups, this effect is due to . the

-



two theoretical interpretaticns offerred earlier to account
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relatively rew incongruous “itenms retrieved by the cued
recall group compared to the ':free recall group.
Disproportionately more items were recalled from the

congruous semantic encoding condition resulting in an

‘interaction of levels x'response type (F (2, 190j-=‘23.58, p

< .01). Finally, a small ‘second-order interaction of test

I8

"condition x levels x response type was observed (F (2, 190)

=3.40, p < .05). Comparativeiy few incongruous items were

retrieved Dby 'the cued recall group (particularly from the

Yy

lower level encCoding conditions) while concurrently “this

same ' group was recalllng more congruous semantic itenms.

.Essentlally the sanme 1nterpretétion would describe hese
) . a ‘ :

data were they presented in terms of.percent recall.

Final ngg Re all. The final data analy51s involved a

,comparlson of all groups on the flnal cued Lecall test. 'It

was hoped that thls test would permit'a separatlon of the

for the periormance increments across trials noted for both

[

the free and cued recall‘groups.

The data from- ‘this recall test are presented in Flgures

4 and 5 for the phonemic "and semantlc- .cues respectlvely.

Sepazdte analyses were pertormed on the data resultlng from

these two types of cues. Analysis of retention in ‘the

presence of the phonemic cues revealed a small effect due to

the tes;ing condition used in the immediate'recall'trial.(g

(1, 76) = 6.09, g§e': 0.432, p < .OS);17 Subjects who had-~-

’ . - .

.previously had free.recgll'tests retrieved more targets. on
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this final test than subjec£s breviously exposed to cued
fecall (23.75% vs.1u.69%); The effect of the nuﬁber ot
trials on which subjects. hed been tested -approached
51g.nifi¢auce7(g(1, 76) = 3.19, MSe = 0.432, p < .10). The
3-+rial groups tehded to recall more targets than the 1-
&riel.groups (22;50% vs 15.94%). The interaction- of these

two between-subject factors was non-significant (F < 1).

all Hithin—subjeet effects..were fested yite a peeled
error term of 0.312. Phonemically-encoded itenms vere
retrieved better then struGturally-encoded items (F(1, 228)
= 8.41,. p < .01)7 There was also a slight but non-

'significant tendency for congruous items to be recalled more

ortenl%han'incongruous items (F(1, 228) = 2.89, E < % 10).

ERYR

The only interactioﬂ component largeeenough to attain
-:fsignificanee was levels i response type (§(1,I228)-= 12.25,
lBA < '.01).‘ " Retention of congruees phonemic ifems was mﬁch
suoerlcr te items in alﬂ other encoding condltlons when the
cues were-phonemlc. Of co"~se, this would not be upexpected
,since. for these -iteme,f che encoding and test cues were
- identical in - cont:aet to ite@s _probed from the .other
encoding _rcenditions. One other ﬁgnteracfioh approached-
51gn1f1canee, that of trlals?k levels x response type (E(1,
228) = 2.89, pe < ;10). The 3-trial groups retrleved more

targets from alg‘encodlng conditions than the 1-trial groups»

excep: in thégaﬁse of 1ncongruous phonenic items. There is

{ " r‘ .
17The error mean squares used in all of. thes@ ‘analyses are
based on - the raw reteation data uhereas tHe data presented

1n Figures 4 and 5 are in terms of percent recall.-
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no obvious explanation of this small interaction.

Analysis loﬁ‘ the retention data in the presence bf
semantic cues revealed many simildr findings. Main eilects
were obsérved_for both betyeen-subject variables. The free
‘recall groups recalled 3u4,38% of theb targets compared to
24.17% -for the cued. recall groups (£(1, 76) = 10.53, p <
;Oly. fhe 3-t:ial/groups Qere able to generate‘ 33.96% of

the targets compared to 24,.58% for the 1-trial groups (F(1,

‘7o)§5'8,88, p < .01). The interaction of test condition and

or each

of these analyses was 0.475, "

@ o H

The pooled within-subject error ternm dSed in  all

trials was not significaht (g < 1)+ The error term f

subSequent~analjsés,uas 0.299. ‘The typical effects of depth
of coding (E(2, 380) = 122.31, p < .01) and congruity (F(1,
. 8 x B L

380) = 27:70, b < ;01).wefé- clgarly \évidént.' Levels And ’

response type also interacted in the standard fashion (F(2,

380y = 22.86, p < .01).

~ The analeis revealed an interaction of test condition
X response type (2(1, 380) = 9.55} P < .0%). 1In addition,
the interaction of test condition x trials x levels

,apprbached. Significance (£(2, 380) = 2.54, p < .10). Both

- Of these eifects may be éonSideredAin terms of the higher™"

order interaction ‘of all four components, test condition x

trials‘x'levels X réSponée type (E(2, 380) = 3.88, p < .05).

This interactionlis,Criticalvin teras of the-twq theoretical -

. N

. LN 'l:, - ‘.—. h ‘ - ,‘ ! :
interpretations suggested earlier. ‘' As may be  seen from .

Figu:ev' 5. the 3-trial ‘free ‘recall gfoup showed a

»
o~ ) v
B .
s
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differential improvement in recall with respect to the 1-

~trial free recall group compared :o the cued recall groups.

Phis, improvement was resf;icted fb the lower’ level itenms.
Alsddiinvélved in this/.complex‘ intéracfion were isolated
efrects associated with thé recall 'of *he 3-trial ‘cued

.recall group. On the whole, the interpretation of this

interaction seems to support the theoretical view that the

free recall groups were learning to process lo.or level

item$s for more elaborate .semantic inform *°c¢n. ¥ith this
additional information available in memory, the:se subjects
Wwere nmuch more successful at usin. Lhe semantic cues

presentec »>»n “he final-cued recall test.

It might be Suggested that the sanme interaction should
have. been  observed Ain the presence of phoﬁemic cues,
although it veryﬂ cleafly,ias not (F < 1). . In response to
this, though, it shoald be hoted that the phonemically-

- encoded items -were . hét' Héll_ fetained by the free recall.
gfoupé under'aﬁy'circumstanées. It is uﬂlikely' then’ that
subjects would abdndén-;one inefféctive"lougr level code

(structural) <for another which is only wminimally  more
>effec{iVe"'(phonemic). Thus, the failure to observe the
interaction in the analysis of cued recall with  phonemic

retrieval information is not especially surprisigg.
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Discussion

The final study was designed to, detciine whether
subjects éould' learn with practice o) B il fve 'tneir
vretention of items' encoded under t orienting task
procedure. .Soec1f1cally of interest were itens encoded wlth

lower level orlentlng tasks since 1t is these which are most

p:ome to forgetiing}
. . .
The results clearly showed that subjects did increase
their recall pe:formance'with practice,»mhether tested under
"free .or cued . recall COﬂdlthhS. The failure to observe a'
. ‘
K vstatlstlcal interaction oI ‘testing condition and trials
| yfurther indicatedvthat.the degree‘of iearning vas comparable
roru both groups.  This ieft open the question of eractly
‘ﬁhat factorsiuere contrrbuting to>.this effect. The only
opvious 1nteroretatlon of the 1mp ovement shoun by the cued
recarl group seens to be. *hat subjects were ablerlto learn

_how to make . aore eff1c1ent use of‘the encoding cues. For '

. these subjects to carry’ out more processing on the targets

@

and thereby develop a more elaborate memory trace would not.
‘seem partlcularly benerlc1al since the rettleval information
used on the test tr1a1 -1s exactly ‘the same as the enco?ing
,1nforma+1on. ~ The  design of/ the present stgdy does not
-permlt us to 1solate the- soorce of the practice. effect
assOciated with ﬂthe'“increased efficiency'of tme retrieﬁal
cues. The- effect could lie in the encodlng/storage stage or.
i+~ mayllnvolve ‘retrieval 1tselt. In any event, it is Q;-
,1nterestf.to lnote that -ltems from alI’encodi%g comditioms
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.
.appeared to benefit from the practice effects although

performanpe change across trials was not always monotonic.

»

This inierpretation of the rwcall performance by the

cued recall subjects implies an effect in 'what. we have

identified as Stage 2 of the reconstruction process. At

\

this point in retrieval, subjects -« have ‘available . the’

encoding context (retrieval information) and eneed only

~activate the target word. The free recall group also showed

an increase in recall” ulth practlce. Theoretlcally, it  was
p0351ble that they too could have been learnlng to make nore
errlc1en* use of the_retrleval 1nformatlon,'once it had been
actlvated. Alternatlvely,_ they. couli' have ;’been
elabor3t1Vely encodlng xfems at a deeper semantlc level and

thus availing themselves of more eff1c1em9 retrlevak cues

for the recall test.

To empirically distinguish between .thesei alternat;ve
interpfetations, the fingl. cued’ recawdl test was included.
»The results - of this test wvere reascn@bLyf.clear; ' The
perfcrmance: of ‘fhe cued recall group ln the presence of

semantlc cues 1ncreased somewhat as a 'function’ of trials.

The' free recall group, however, showed a larqer lncrement,

pa"tlcularly for the lower level encodlng pondltlons. VIhe

1mpllca*1ons of these flndlngs are tha+ _the cued recail -
i <

,group wvas learning to make- better use of the cues -g;ven to

them whereas the free recall group .was learning to

elaboratively pﬁOCng items to deeper'levels and then use

'thls more eff1c1ent 1urorma+1cn cn the retentlon test.'

e
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A L :
TN That subjecte Ycan 1mprove thelr retention of 1teWs
ne encoded at all levels doeq not. argue agalnst the depth of

[ i » \
processing polnt of wview. Indeed the ev1dence suggestlng

‘that cemanﬂlc proce551ng is playlng an “1ncreasing role in

'
<

’ - ' et
i "+ .the performance of the free recall groups may be 1nd1cat1ng

.

,u

4

“aware of've*y readlly.. urther, depth did not 1ntaract with

i 2,

; 'y e

- trlalSIEn Lhe 1mmed1ate retention of the cued recall groups,
/

eeteqs cannot be overcome wlth“pracflce- lower levil  cues
Y | '

'rem?pn less effec?dve than deeper semantic cue:

» - o @ - i 3

- f . BT , A

/o o - “

that ‘h{ theoretlcal 'eela*lonchlp between - depth . and

o memorabyﬁlty 1s something whlch subjects are, or cdn be made

o suggejklng that, at least in phej-chort term, t?e depth
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s A o P M .
» S General Discussion-
' . ‘4¢
. A
b Fach experiment has been discussed extensively and
@w"'therefore we need not ﬁ%peat the many details here. Rather,.
. 'h.. . ] . o b
we will'\summagizﬁz the important “findings and indicate
N LA L R . i
< . B ) & . : ' .
briefly *how ontribute to depth of processing and

0

ménhry.theory in gpneral.

B -~

al flrst with. the concept

: We u}lﬁf
4 - ..3,"
and core re resentation.

b BN

L

,‘\»

of -a core

In the'genetal Introduction,

El

encoding

the

views of ‘a, number of au{hors veYe deSCr ed. as they .related
J . 'O' % N . g\

to these, matters~ ﬂ;I brlef
. ﬁ!‘ e ,.‘\_: N
l"préattentlve" or automat%c procesS1ng A'ss carrled %ut_

<.' ‘ . to }\ :
- 1§ 1n agreement Hlth most other authors.
a e & »

J}r :ever,~1t was concluded that Cralk dnfferQ on the %fltlcalv

J

Bow Ty o
the produc+s or these apalyses.

N
v .

Signlflcgntly,.

matter of‘,storage ' of- In

v 'J'., o

.YQ‘;

N ﬁ"ror &rg&k

analyses.'
G

PR - A I

cited “who

T

thesea pﬂellmlnary

1

%6 hypothyclze.5

expllcltLy denied that the products of these

«$

.preattentive analyses vere stored.

°

& . T e N‘ L

’ DIt may be recalledfthat a substantial amdunt of 'data

\
. A
adls

cited earller <uggest1ng that in. fact the majorlty view
was most llkely correct.

To theSe data, - the

we ban*now add .
. B 4

3

flndlngs of Experlment n31‘reported"herein._.%ﬁhen items

o

*he conseﬁﬁus;yaSwthat much°

'and without- consc1ous auarenessﬁéPIn thls respect, Craik

'fneCeSSary?

This is in contrast to each of the other, authprs »

encoded at lower levels Hlthln the proce551ng sy§téw vere -
. ri':" A .

later probed with deeper semanfic retrieval information,:
. _ . v v o

. _ o
v , . . . ¢

" ) v : . ) - o .
y - T . . o - v
3 . e . .-

- . . . o
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N

there was no stronqg: evidence of a substantial semantic
. € =
memory component. , Am with all the other“data, these results

geen to argue against the view thdt'information processed

"preattentively" is stored in any long-term fashion.

R

Depth of processlng is not irreparably refuted by = this
‘collection of data. .ather the theory needs only toéﬁ

developed to the Jppint§>wh%re bit wolearly 'distinghishes

)

' ' o g N P S
automatic - proceSsingu of familianu“infOImation from the

conscious"prQCessing tthCh occurw» post percept 1ly+ 1n

pddqccord Mith tqe demands o f thedggkg W& fs a smah{]@?ep\;;

once. this qualitatiie distinction ‘has “been « made, to
‘attribute long term retention characteristics to .the '~ 7
. " N : . ‘«v.:l‘g\; LTARY ¢ . -
prOuucfs %5 the la+ter procesc1ng odiy. X This: ﬁould' bring
» o CT .,‘. y >> ‘
“fdeoth of Droc9551ng in line. with the many’other theoreﬁioal . &

v1eus outlined above aﬂd the consistent empirical flndings

. ¢ ""3‘-\'. u * ¢ @% . d 4 -

in this regard. . HWe have‘ alkgady identified the control g
“;' < (‘)’

b

to.,carryf‘out“a_‘deep ,and elaboﬁt ‘analYSis within any -

&

- B O . A
ggQQ@S’ing_-doaiin." This control : process correlates
’ H " ~ ';~' ’ ¥ e . .
/Derfectly Hlth the attentiODal”mechanisms described by each - A

N
of the other theorists and vhicb permits them to describe<gwt

¢

*
how subjects deploy conscaous processing”?capaoity to 'L;
spec1fic aspects of a complex stimulus arrayn--'“aw - ' N
’», o "r‘\,. S L : : : ) o B ,\ '
" our final comments deal vith the -speoific concept - of . .\y
teconstrdction. itl is important totﬁpphasize thatAetheve

established an arbitrary operational definition of both hoy-

~and when reconstruction operates. Neither cf these uses of

P

{
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the term can be explicitly attributed to craik anwiﬂhis

colleaques alt ough an attempt- has been made herein to =

'document the e ipirical and‘imheoreticalf rationale used . in

defining eact of these aspects of rec struction.,

§

L] L BE
WA e

The . Nt research prov1ded_ "interesting insights ..
into‘the : :oustructlon process. POséiblthhe most relevant

N

tinding ‘was. that subjects who generated thelr own encodings.
(ExpErlment z Group 5) virtually never recalled a targett

word for wh;ch they could 'not' also generate the entire

Lo

encoding. The 31gn1f1canﬁe of thlS result. lles in the fact

that this - group most nearly reflects the "no;mal" learnlng '

Bt
.

situatien in: .which, the subject is onky pjﬁ?lded the TBR In »‘

o .
this way, the data prov1des perhaps "some "of; the bestgﬁ‘*

Al t
.

ev1dence currently avallable that reconstructlon 1s 1ndeeﬂ a : .

'»ylable retrleval precess. - E‘ - ' U
~ E ;V~ &0 L ‘ : L
’Asﬁfnoted earller, a number ot other authors have also

‘.‘"‘/ .. T ‘fd . ]
used the term reconstruction in ‘rather &ﬁfferent 'contexts . ' ~
I ..
{"+G., Bartlett, 1932; Herriot,‘1974' Ru556 & Wlsher, 1976; ?
& s

helnqartner, Walher, ble & Murphy, 1976) although they have'

!
.also noti deglned ' exactly ' gy; processes .they - ,are,

1mpllcat1ng. . One. 1nterest1ng appllcatlon of the term 1s Q‘
4 L e

the ﬁoplc of %545;51 language medlablon such .as dlscussed by - ‘
»JMontague ’Agaps and‘Kless S (1966) and Prytulak (1971);j'This
T ' Foooo Soal .
latter approach seems ~clewrly to [ be .a .form - of .

3 reconstructaou, as we have deflned it, in that subjects code

v

items in Ldlosyncratlc uays and then use an external cue ‘to

permlt the react1Vatlon, or reconstructlon, of the encodlng : -

1
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and the target.

Eartlett's Pse‘of reconstruction prdbably deviates most
significantly from that of 'the other authors. 1In his well
known studies of how people relate stories which they have
been told, rartlett found that few.details were in' fact
remembered. More/{htereeting though was the observation of
'uhat' subtects %id includg in thelr“ recountlng of the
storles.ﬁéﬂn some 51tuatlons, only an. 1solated detall would

w

“ihe remembered and. subjectQ put, together a rather different

ra

story around this one ract.. In o+her cases, subjects were
able to recall the ba51c theme in the ‘story and 51mply added

*Jd»‘&lls whlch, in - many insvﬁhces, ggnrormed to cultural

e Y

‘-.)

;wgwgﬁeotypes. This latbeﬂ Fbrm . of »recoqetruction' is

partlculaggy bnterestlng 1nﬁaxums of subjects u51ng their
3 ),
'semantic .memorigs, or cognltlve ‘structures, to piece‘*

together" ai‘plausible_'story (cf. Restle,_1974, for a very
compatible apbroaCh). , A number of.vether'“'Qistorically~

. - L K . ‘ . )
rel' ant studies' have ™ been ’cpnducted'on,how subjects use’

thelr cognitive skructures to facilitate . recall {see,

R

Klntsch 1970, pp- 261‘7)'@ L oy ; S ;

X

~

, . € e -
\ N ) . . ‘ ' »
S Arother ' more recent ~“paradigm to which reconstryction
’ " ».‘ ’ - . { . Av Y . e
can be  applied is ‘thé recall . of orgarized conceptual
. ¥ ’ o T . . " . » oY L - ) :
"structures. ° In one: study, . Bower, . Clark, 'Lesgold, and

s
'S

~ -

C : ? . .
N ~i1nzenz— g}SbQ) presenteqy -one ..group of - ‘spbjects a.

PR

hlerarchlcally -arranged - 'series of words fallingfwithin one
'semantlc class:Lflcatlon. A second group# 'presented the

same. words- putr randomly"arranged within the hierarchical
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structure. They observed that +he former group learned ‘the
[ »f/ . ‘ . )

"listsY much @more quickly than the latter group. It could
be suggested +hat the first -grouo was_ . reconstructing the

hierarchical arrangement and using that to fac1lltate thelr

-+

A - .
Jretrleval of the critical target words. "For the sechl
Jroup, t he hlerarchical structure . was essentially

meaningless and thus there was likely llittleplbgnefit in

using it at the time of recall.

Other empirical‘ paradigms oodld-‘be descrlbed dhlch=
Ty . , . 3
tould reasonablyt?e used as colrelated ev1dence tor, the

..,#
R

exlstence "of a process .such as reconstruction; -But the

p01n+ to be made from thlS selective.“empirical 'review is

-

tnat 'reconstructlon e a theoretlcal process thch 1s not-

R

SN 3 A~‘ﬁ"“5- ) b & : g .
‘Testri’cted to a depth,of_processxn%@ﬁ%?mework;_ Indeed, it
,, . . ) . H B , ., '

St A i Ky

. Can be argued that reconstruction exists in many other.

: . o .
afproaches, although it is not .ecessarily identified as

such. For €example, HUmphreys '(1976) has {Joently_

dlstlngu1shed the use of itenm and relatlonal 1nformatmon at’

: _ .
reconstructlpr as we have descrlbed it. Anderson and Bower ‘

" /

retrleval. « The latter, very readllﬁngits a view of

\(1973) haVe elaborated a, complex theoretlcal model of memory

in which retrleval is def1ned essentlalﬁf as- the re--:

. \ ! : .' . ..
actlvatlon or relatlonal 1ntormatlon between target itemsi-
¢

the tagged relatlonal 1nformat1 j is con51dered 51mply as,

.

the . enéoﬁing* context - for a gl%%ﬁ target, than it - becomes -

'apparent that thlS may be another system in wvhich a process“
, Ny 4

’

of, reconstructldn is 1mpllc1t.'fi"' ' o
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Very _ simply, ‘then, reconstruction 'as a. retrieval

process*is not theory-boun' Lu* rather can legitimate%y be
invéstigated as a .phenor~r n 1ir its own Tight. The depth of
processing paradiga happexs .. be a particularly interesting

a N N

and 'potentially"fruithl veﬁicle for ‘+His investigation

because the encodlng context is rather expllc1tly deflned.r

ety

iy o 3
IS 7

) Thl$ is not necessarlly nrue ‘of otﬁer emplrlcal oaradlgms

A

which” might otherwise be” of 1nterect in thls: regard (e.g,,

Anderso@_G‘quer, 1972;5Humphreys;h197Q).=* 2
oy ' -)‘ ;.f; A T

e J 1 - e

PRI T . . ‘
s 2

.Artaﬂt'-lssues.> Earstm ag. was mentloned earller, is the

, . Lohe
L e "o N

‘vla reconstructlon - as oppb&ed to elther ‘of- the other two

«

& y
Letrleval processes. - Secondly, the, reconstructlon process

- ™ '

itself must. be ‘mpre“:clearly deflned so tha+ 1t u1ll be

pObs;hiewto determlne whether it can account for" all léng-

“térmhretentlon, as_Lockhart et al. (1976) sugasrf. Boxh-of

2

‘ thése  matters . nece551tate &: more clear statement -of

ret 1eval wlthln the depth of proce551ng framework. = f

‘ ’

Con51der1ng reconCtructlon as’a retrlevai process from,‘

ppﬁgof proce551ng pOLnt vbf'rv1ew ralseS‘ other very
\‘o::‘ ~ . . .

“« T . . 0 h
ot 1n51gn1f1cant matter of dlStngUlShlng rtems -re;rieved?

~t
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TABLE 1 - ’
Q , )
Experiment 1: Pepcent Free Recall as a Function of
Instructional.Condition; Encoding Condition,. and .
Type of Encoding Information Recalled.
GROUP 1: incidental learning il
Encoding ) ENCODING CONDITION
Information ' ' B ‘
ketrieved 1-Cc* 1-1 - 2-C 2-I  3-C 3-I°
, Targét‘ . ' . . .
o ‘Only o 1.e2 0400 0.88 4,12 0.88 . 3.38
’ Target + » . o :
Level . 0.00 0.00 2.50 0.88 0.00 1.62
Target + o ) ; L . 3 _
Encoding 0.00 0.00 5.00 0.00 ° 34.12 6.62
:/“’“\} .
) ' . ' ’ m': b }r:\k‘ . .
~+ - GROUP 2: intehtional l&j xing, targets only
- - A 4 . AT .‘.‘ ’ :
Target B o ‘ =
only, ©1.62 3.38 ° 0.00 1.62 .62 4.12
.Target + - - - ' . : % ' .
- Level 162 0.88 3.38 0.88 1.62 1.62
. Target + . ‘ »
Encoding - 1.62 0.00° 29.12 3.38
. ‘ Lo _ o , G
GROUP 3: intentional-learning}"éargetg7dnd encodings
' farget \\ : .
Only ‘ 0.88 0.88 2.50 1.62 2.50
¥ i
Target-+ . -~ - : e
‘Level - 1.62  3.38 5.88 4,12 0. 838 0.00
Target + . . o _{ . . '
Encoding .- -3.38 0.0¢ . 0.88 0.88% 34,12 = 5,00
"#1 - Structural encoding; 2 - Phonemic encoding
-7 " 3 ~ Semantic engoding B e o,
- € - Congruous encoﬂing; AI - Incongruous encod;ng
) VIR e , L il o,
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TABLE 2
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»

Experiment 1: Percent (Cormect Recognition as a Function of
Instructional Condition,
Type of Encoding Information Recalled.

GROUP 4: incidental learning

Encoding

Information

Retrieved
-
" Target
Only

-Target +
" Level

Target- +

«.  Encoding -

PR
.

_GROUP 5: intentional learning,‘targets“oniy

 Térget

‘ Only
Tafget +

Level

“Target +
Encoding

Target
Only

Tar-— 't +
chel

Target +
Encoding

Encoding Condition, and

N

-

ENCODING CONDITION

1-c0 -1
15.00  30.00
35.00 20.9%»
0.00 é.oo

10.00 25.00
46.67 35.00

1.67

GROUP 6: -intentiomal learning,

18.33

. 3

38.33  20.00.
1.6%

0.00g  15.00

0.00 -

2-C

21.67 40,00
41.67 28.33
10.00  0.00 .

26.67 - 35.00

36,67 26.67

0.00

14
.

8.33

10.00

.7. 75.00

v

targets and encodings

»

18.33 - 31.67

43.33 28.33°

3

8.33  0.00

RS

-

23.33

16.67

45,00
26.67

13.33

¢

1.67 ©50.00



4‘Experimeht 1: Mean Confidence Judgments for Hits and

T

-Gt

TABLE 3

False Alarms as a Function of Encoding Condition.
Data are Averaged across Instruction Conditions.
. - M

Response

Hits

(n)

False
Alarns.

(n)

-—
\
(ST

2.62

ENCODING CONDITION

1.90

':1(1‘

2,06

35

180
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TABLE 4

Experiment 2: Percent Recall as a Function of

Encoding and Test Condition (Groups 1 and 2).

"Encodinyy,
Question

Structural
Phonemic

Semantic

¥yl . -

@]

1.50

7.50

30.00

9.00

Y]

14,00 . 23,33 %0.00

8417210, 00
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TABLE 5
Experiment 2: Percent Recall as a Function of
Study and Test Condition (Congruent Encodings Only).
EREE RECALL
Study Condition )
v : Standard L .
Encoding ' Orienting Generate'\GQ%erate
Condition Task Targets’  Enodings
Structural . 1.50° " = 33.25 12.00
Phonemic -~ 7.50 26.00 .+ 14.00° ) ’
Semantic . 30.00 45.590 37.25
J ‘J\ .-l. b
¢ CUED RECALL
. 3 ' . e oa
Structural  0.83 . 59.17  18.10Q o
Phonemic -, 23.33 -  81.67 ~ 52.76 L
Semantic 84,17 - 97.50 8¥.3u

e
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"TABLE 6

Experident 3: Examples of Test Cues used by the Three
Groups of Subjects in Each of Three Encoding Conditions.

Example 1: Congruous Structural =
LU N

Question: Does it b'n with the same letter-as DEBT?
Target : DOG ~ ' .

- e e
ey & Test culs

L e - . ; ' ‘ o . B I
i, 3% Group 1 : Does it begin with the same letter as DEBT?
CR@».Q! Group 2 : Does it .begin with the same letter as DUST?

w0 Group 3 1 Is it a typg of pet? . T
.. O .&: R LA . . N . ) . “ . ' G N
N W L o o [ B
' s Example 2: Incongruous Phonemic " = .: - a
o - B ‘ ' ' ’ ‘e
: Doesiit, rhyme wita EAST? . .~ *
. - : KING ‘ o

s, Does it rhyme,.with EAST? .

_ = Dpes it . hym:é{ with SING? L : U
v < Is it a,m§m§gr of‘roy?lty?z=' ff_‘ R
| | i : i . .
Example 3: Congruqus Semantic - o
o N . i Lo Lo “ . .
Question: Is it-a form Oof precipitation? _
Target : SNOW R S < s .
! O o - . .. =
% aatihl ‘Test cues o e b
e " Greup t : Is it-a form%of precipitation? - . e
« Group 2.': Is it a weathéer phencmenonz o
' : 'Is it a weéather phenomenon?” . 2

. .Group 3
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- ' TABLE 7
EXperiment 4: Meam Confidence Judgments (number
of observations: included in brackets). Iy
Group .1 Group 2 - Group 3

False
Alarns

3-C

False
Alarms

s -
1

Hits-

.Félsé
Alarms

(20) (15)
232 1.85
(28) (26)
1.50 1.68
(26) (28)
;"J ‘vl -
3.73 3.68

(52) (50)

150 1.50
(2)  (4)

-
<

3,17 291
(471 (35)

21,38 1.47

(13) (19)

Type of Distractors

S

(35)

-1..58

‘19‘, e .

2»30°"
- (30)

o
1.62
(24)
3.92
(50) ..

.75

W)

12.68 "

1.69
116)

o

2. 74
(39)

2.07
A15),

2.61
(33).
1.71
21)
3.71
(49)

2.40.
(3).

_ 2492
j(BBny

(40)

2.29

14y

P S

2.84 2.53
(39) " (34)

2.00 1.80

1{15) 20)

2.065 2,48
(39}u‘$§3)

1.60,1.86
(15) 7 (21)

3.59-3.61

(51) (49)
1.67 2.80

Gr o)

(38) (47)
1.12 1,69
(16) (13)

3.24:3.02° 3.51

U P s
3738 3,44 3.26
(47) (45)" (50)
1.86 1.11 2.25
(7) " (9) (4)
. 19.58 3.69 3.57
T(45) (48) (u6)
1.89 2.00 2.25
L) e) 8y
3.64 3.67 3.59
(87) (45) (46)
*1.71 1.78 71.88
(7). (9) )
S ] T

(49)

2.00
(S)

3.50 3.53

(46) (45)
2.00 2.78
(8)  (9).
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'5: Percent kecall for the 3-Trial Groups as a

ot Trials and Encoding and Test Conditions.

Condition

Congruous

Incongruous

Congruous

>

Congruous
<

Incongruous

Free Recall

1

10.700

9.17

21.07

10.0D

44,17

20.00

17.50

15.83

25.00

11.67

45.83

28.33

)

15.00

0 20.83

22.50

18.33

44 .17

.25.00

Cued Recall

—_—_———_ ==

7

0.00

35.00

3.33

83.33

"25.00

3.33°

4l.67
15.00
85.33

38.33

1;,33
10.0Q

4

28.33

10.00

90.00

20.00
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Figure 3. Experiment 3: Cued recall as a function of level’
of encoding and test condition. -
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APPENDIX 1

ANALYSIS OF VARIANCE SUMMARY TABLEL
EXPCRIMENT 1: FREE RECALL

Bl e T SV, A—-..__.._——..._..__,___...___.__.______.._.._-.__-__...._..---.....—

sourcct S ooss o df MS F
e e A
I o 0.207 2 0.104 <]
S(1} 17.281 42 0.411 _
L 39.08 2 19.544 €8.03**
R 12.844 1 12.844 - 44, 71
T 32.941 2 16.470 57.33**
IL 0.88] 4 0.220 <]
IR 0.03 2 0.015 -
LR 18.067 2 9.033: 31.44%*
IT 1.363 4 0.341 1.19
LT 80.148 ) 4 20.037 69.74**
RT 35.341 2 17.670 61.50**
ILR 0.437 ‘ 4 0.109 <1
ILT 2.859 8 0.357 1.24
IPT 0.296"~—~_ 4 0.074 <1
LRT 45,481 4 11.370 39.5€*
ILRT 1.304 8 0,163 <]
Error 205.157 714 ’ 0.287

** _ p<.0) S . ,

¥ - I: Instruction Condition; L: Level of Coding; R: Response

Type; T: Type of. Encoding Information Recalled
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APPENDIX 11 P
P
.4

9
4

. ANALYSIS OF VARTANCE SUMMARY TABLE

EXPERIMENT T: RECOGNITION (HITS)I

SOURCE SS df MS ERROR TERM F

| . 1.380. 2 0.690 S(I): T.46
S(1) 19.859 42 0.473 . :

L 30.380 2 15.190 SL(T) 53.45%*
R 2.500 1. . 2.500 SR(1) 11.00**
T 22.706 2 - 11.353 ST(1) 17.32*%*
IL 1.079 4 0.270 SL(T) <] 4
IR 0.230 2 0.115 SR(1) "7 3

LR 1.156 2 . 0.578 SLR(T) v 2,40
IT 1.220 4 0.305. ST(I) . “a <]

LT - 196,731 4 49,183 SLT(1) 47.,33**
RT 131,052 2 65.526 SRT(I) 97.36%*
ILR 0.837 4 0.209 SLR{T) , <]
ILT 6.009 8 0.75] SLT(1) = .. <]
IRT 0.963 4 0.241 SRT(1) = . <1
LRT 138,547 4 34.637 SLRT(I) - 36.21**
ILRT 5.08C 8 0.635 -  SLRT(I) <1
SL(T) 23.872 84 0.284 N
SR(I) 9.548 42 0.227 - ’ ‘

ST(1) 55.078 84 0.656

SLR(1) 20.226 84 0.241
-SLT(1) 174.571 168 ) 1.039 ’
SRT(1) 56.535 84 0.673

SLRT(I) 160.719 168 0.957

** - p<.0l ’ : .
T - Error terms canrot be pooled due to to heterogeneity of

variance: appropriate crror terms are noted for each effect.

£y
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APPENDIX T

ANALYSIS OF VARIANCE SUMMARY TABLE

EXPERIMENT 2: FREE AND CUED RECALL

SOURCE SS ' df - OMS F

Gi? - 65011.82 2 32505.91 128.06**

C ' 99247 .50 1 99247.50 3971.01**

GC 6951..613 2 3475.807 - 13.69**

S(GC)  28336.00 114 253.825

L 116092, 3 . 2 58046.13 ' 350, 90**
- GL 11326.88 4 2831.719 17 .12%*

CL . 26988.44 2 13494 .22 S B1.58%*

GCL 4903.262 4 1227.215 7. 42%*

Error 37715.61 228 165.419 :

--..-..----'....--..__......___-._..__.._..___.-..____..__v-_,,.._—___-....__—_-'__-__..._

iG'- Study Cendition
€ - Test Condition
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ANALYSIS OF'VARIANCE,SUMMARY-TABLE
CEXPERIMENT 2: FREE RECALL

208

T e e e e o e e e e e e e e e e - - e e o - - — =

s df MS
4913.609 2 " 2456.805
2829.64]1 57 49,643
6380.824 2 3190.412

21908. 60 2 10954. 30
551,394 4 137.849
2606. 090 4 651.522
22152.21 4 §538. 051
1697.172 8 212.146
2066250 456 45,312

70.41%*
241 .75%**
3.04*
14.38%*
122.22%*

4. 68**

o e e e e e e e e o e e e e e e e e = e o 4 - - e .= -y - - -
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" APPENDIX VI
+ ANALYSIS OF VARTANCE SUMMARY TABLE
EXPERIMENT 4: RECOGNITION

SOURCE ss. < df MS F
G 25.176 o2 12.588 11.61%*
5(6) 55.282 51 - 1.084
L 22.594 1 22.594 42,61%
R, 15.125 1 15.125 28. 53%*
D 0.148. 2 0.074 a
6L 14,373 2 7.186 13.56%*
GR 8.676 2. 4.338 -8, 19%*
LR 1.680 R 1.680 317
GD 0.843 4 0.211 T
LD 1.123 2 0.561 1.06
RD 0.111 2 0.055 <1
GLR 2.009 S 2 1.004 1.89
GLD 1.367 4 0.342 be
GRD " 1.769 -4 0,442 <
LRD 0.333 .2 0.166 <]
GLRD 0.713 4 0.178 <1
Crror 297.464 561 0.530
. ;* - p<.01

D - Distractor_Type'
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APPENDIX VII ' ‘ -
ANALYSIS OF VARIANCE SUMMARY TABLE

EXPERIMENT 5: IMMEDIATE RECALL ACROSS
TRIALS IN THE 3-TRIAL GROUPS

SOURCE SS. L df MS F
C 43,512 1 43.512 12.70%*
S(C) 130.174 38 3.426

T - 8.808 2 4,404 7.26%*
L 242.358, -2 121.179 199,87** ¢
R 94,612 1 94,612 156, 05%*
cT 1.225 2. 0.612 1.01
cL 4,075 2 - 2.037 3.36*
TL 3.133 4 0.783 1.29
CR 3.901 1 3.901 6.43%*
R 1,225 2 0.612 1.0
LR 67.725 2 33.862 55, 85%*
CTL 1.700 4 0.425 <]
cTP 1.719 2 0.860 1.42
CLi 11686 2 0.843 . 1..39
TLR 3.050 4 . 0.762 . 1.2€
CTLR 0.505 4 0.126 <]
Error 391.647 646 0.606
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ANALYSIS OF VARIANCE SUMMARY TABLE
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ud

EXPERIMENT 5: FINAL CUED RECALL |

WITH SEMANTIC CUES -

T T T T T T S e e e e e e rr rmmC  — cp ————

SOURCE SS df MS
Cr 5.002 1 5.002
N 4.219 1 4.219
CN 0.002 1 0.002
S(CN) 36.108 76 0.475
L 73.017 2 . 36.508
R 8.269 1 8.269
CL 0.517 2 0.258
NL 0.350 2 0.175
“CR - 2.852 1 2.852
NR - 0.052 1 0.052
LR 13.650 2 6.825
CNL 1.517 2 . 0.758
CHR 0.252 1 0.252
CLR 0.817 2 0.408
NLR - 0.17 2 0.058
CNLR 2.316 2 1.158
Error 113.433 380 0:298
* - p<.05
** . pe,0]

N - Number of Trials

122,31**
27.70%*
c <1
<1
9, 55%*
<]
7 22,86%¥
2.54
<]
1.37
<}

- 3.8



