: c e . N . - . ~
¢ o 7 : - ‘ . L. ‘ / . “ .
N R e
v “ ) . .‘ Y. _.7. B \" ‘,-. l‘r
e . . " N~ :
- ” R . 4 B .. - . : \\
-.INFORMATION TO USERS < ‘ Lo ;/ AVIS AUX USAGERS!
THIS DISSERTATION HAS | BEEN © . % LA THBSE A.ETE:MICROFIBWEE
’/ MICROFILMED:EXACTLY AS RECEIVED ; v ’TELLE QUE‘NOUS L'AVONS_RECUE_
S ook - ‘ ‘ . '
; N it R Y R \\\ . ‘
Th1s copy was’ produced from a m1cro—l‘\\\ v} Cette cop1e a été fa1te a partlr
‘»f1che copy of the or1g1na1 document . __d'une mierofiche du document
"The quality of the copy is heavily .- '~ f original. La qua11te de la cop1e»’f
dependent upon the ‘quality of the. e e ,! dépend grandement de la- qua11té
origipal thesis subnitted for - g . de la thase scumlse pour le
microfilming.  Every effort, had - PN m1crof age Nous: avons tout
“been made’ to -ensure the highest S fait pouI assurer une qua}1té
‘\gual1ty.of repppguet1on po$s1b1e T E supérleu e de reproduct1on o
Y :“ T . ¢ - "}," . I- . 3 .- . ’/v‘)/""///’;:lb
" PLEASE NOTE:. Some pages may have ST NOTA BENE,.La’q”Tﬁté d'impressio
indistinct’ $r1nt F;]med as .o 2 der certp1nes pages peut-laisser a
rece1ved o , § R TR S dés1rer‘ M1crof11mée telle que
_ PN S ;.. .. /. nous 1 avons regue
\ S Lo 0 . . » IR
Cahad1an Theses D1v1s1on IR v,_'v,D1v1s1on des. théses canad1ennes
.Cataloguing Branch ', - S o “'D1rect1on ‘du’ catalogage -
‘National“Library-of Canada: - . Biblioth2que nationale du Canada”
Ottawa, Canada’ K]A 0N4 3 S Ottawa Canada R KlA 0N4
- _ e : PO ‘ : o
‘ ‘\““ . . ; - ° * ¢ o : /'.'\ >
.\\ . . .'
\ P o .
o, -
V- JA ' -
\\ . /‘ v . P —
A o {! - _ R
A 7 3 . ¢
. 4 : o -4 "



VERSITY OF ALBERTA -

C B
S e T?E_Uﬁ;/,»l
L N

- ..

T AN EXAHIXATION OF |
'THE LEVELS OF PROCESSING AFPROACH

g : B TO HEHORY
) ' R :

.
R THESIS.
 MICHAEL J.

: f

,
)
. i
)
/
I

. S

[ _’ o RESEARCH IN PARTIAL FULFILLHENT OF.THE
- e REQUDREHENIS FOR. THE DEGREE op -
. . )7‘3 q‘ . N 4
T~ o, DOCTOR oF PHILOSOPHY ‘

‘ .'\\*\\gi" . N o o
‘ *%V**\<§\.‘ o ' :
; . .

EDHONTOR, ALBERTA°

o SPRING, 1976

R .

L J . N » . ‘ " ‘n_ X ‘ : v . N
: ., J. LAWSON o

.

. o f . .
SHBHITTED TO THE FACULTY O? GRADUATE STUDIES AND
- |

s e
DEPARTHENT OF EDUCLTIONLL PSYCHOLOGY




'f”:folloved the pattern predlcted hy the 1evels»of-Pr°CGSSiﬂ9'

"but the selantlc tasks._Further elaboratlon, or spread, of

t;;proce551ng facxllteted lelory perfor-ance fornsenantxc»v

'”than for iecognltlon. Knovledge of type of test dld not 5,’ L ff

’1prodnce superlor perforlance 1n elther recall o ;“

[

R . e £.°
.- - v

: : R P A S R L e
" e T o Lm . B R UL R SR E I Tt AL S
e - : T - Rl . I S Yo e ' . K ) N L A
SN e ST -/ . Cen Tl e e Y
AU RN T T P I E T S T
: I . ; . . L s PR S . - ‘
LR e ‘_..ws'rmc,'r,, SRS A L\
. foe N M - . s P . AR : . ST
ERRES L S . . . . A BRI S - R PR .
: : e J L . .

:“mhe levels of procesSmng apﬁ%oach to me ory proposad by
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S ‘Cralk and\LockE/I¢ (?972) %as exanlned 1n a serles of threqiiﬁ‘
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prerlnént I'Sxanlned tvo najor questlons' the B -
 irelat1onsh1p bet‘een depth of proce551ng and spread'of
?Eérzoessing,-where spread 1s deflned as ﬁurther proces51ng _— ;
:.Hlthln a‘pxocesslpg do-a1n°'and the nature of opt;nal | .
ieﬁcodlng strategles adoptediln preparatlon for partlcular.-V
;tests ef retentlon. Four groﬁps of subjects" re presented -
’eewlth three study llsts and vere then glven e:ther free“ T

';recall or recognltlon tests. Two groups completed recall, or~\\>‘

;;recognltlon tests for all three llsts. Each of. the remalnlngf

gronps was 511tched unexpectedly “to elther recall, ‘ot

°

.1_&recogn1tlon, tests followlng presentatlon of the thlrd llst.. fi

etThe;gfrpose of thlS swltcH vas~' , 1nvest1get10n of the‘f -
eeffects of, preparaxlon fer.one type 6f test on perfornanee :*{
¥n. the other test In general, recegnltlon perforlance . :d

-

.‘lodel, @ithongh the perfornance on phonellc tasks vas lover." '@

‘;than expected Recall perfortance qas at a 1ﬁv level fcr all,’
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: ? reCOgnltlon, although qroups\preparlng fngie all periorned o
.'Z better on phonenic tasks. than dld tﬁose antlc paﬁlng " .f“r e

"ff recognlg}on. These results are discussed in

&

- V".npted. : o '7~: .f'.z‘.~ . '5'1' "ff”v‘ f' {’?' o
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‘f} The.ev1dence for qualmtetlvely dist1n¢t domalns of

prqce581ng uas exnllned further 1n Experlqent II. Thls '; ;'r

A experilent 1nvolved a test of the predlctmon made by Cralk ,;:'r

-and Tulv1ng (197§& that any seuantic anafr51s would be nOre o
_ benef1c1al for meuory than even a conplex physlcal analy51s.~'
ln addltlon, a test vas lade of processing 1oad 1nvolved 1n o

tasks representatlve of the three proéessxng doualns.s:r
”r;fi; Suhjects vére glven three study llsﬂs id'dd.unnlxed llst \ e
L -"des:gn._Tuo changes were lade to the prodedure nsed in :fj.rj -
Jf;’ig*f_lExﬁeflnent I, both of vhlch vere'lntended to- provxde ; morel

.i;powerful test of the do:dln hyéothegls-’a nore conplex f
r%P£Y81CHl task iqs used, and the nature\of the recognltlon-‘;sﬂ

;;ﬂ; _test ‘was . IOdlfleﬁ 1n snch a: Way that 1t vddld be nost R
fiﬂz»f‘d;rfleult folloulng conplet;on of the senantlc task..ﬂhlle
s subjects were carrylng ont the v1sua11y presented orlentlﬁé
O SO

tasks, an unattended llst was presented éndltorlly._v

' “f7-Recoqn1t10n for vords on thls unattended~kzst constitnted
w e v % B

i 1-jfthe test of effort or p;oces51ng load 1nVo1yed 1n the IR

-«

s

" °

1§;d1ffetent orxentlng tasks. The strong ver51on of the do-aln

t;’fg,é hypothesis proposed hy Craxk and Tnlv1ng (19@5) vas not ' ;
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: proce551ng load Proble s assoc1ated with the domain

’ hypothesls of Lockhart et al.’ (1975) are dlSCUSSed.‘

‘Subseguently, chlldren were glven elther a recall or. a

.“ . . . B c - e ' ‘l ' : .

“given support bz res»its; Selantlc proce551ng d1d not result-
1n 51gn1f1cant1y better recall or recognltlon tham d1d ‘the

complex phy51cal proce$51ng Levels of recall perfornance

were lov for all tasks. Recognltlon.for words on thd
e

' unattended llst las at a 51lllar level for all tasks, .

suggestlng that the tasks dud not dlffer Hlth respecf to

[
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franework for the study of developlental aspects of nemory,

and ‘also vas concerned ‘with an extenS1on ef the:

1-1nvest1gat10n of. the menory conponent ‘of the 51multaneous—

¢ ~
success1ve proce551ng mo&el outllned bm Das, Klrby,,and

Jarman (1975). As one . part bf a battery of tests, Grade u

chlldren were glven phy51cal, phonenlc, and seuantlc

- ‘-

. orlentlng tasks to perforn on wprds within a study llSt.

recognltlon test. ‘A dlfferent pattern of reCOgnltlon

perfornance vas apparent for chlldren than had been found in.

PrevLous studles Hlth adults. As predlcted by results From

studles of attrlbute sallence (Dndervood 1969), phonemlc

a

' proceSS1ng resnlted 1n conparable level of recognltlon to~

that followlng senantlc proce551ng. In recall,’senantlc

0

proee551ng Vas superlor to elther physlcal or»phoneulc o {

: proce551ng. Glrls shoved super1or recall perforlance to

x

boys. In recognltlon, vhen subjects were d1v1ded in H%gu\and
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Low IQ groups, a difference'in leveI of perfcrmance was

apparent, though the pattern of performancéron the threp

tasks was similar for both IQ- gioups. Scores on the. o
° recognltlon test were subjected to a pr1nc1pal conponent
analysis along with scores on the other tests. A patteIn of

factor loadlngs 51n11ar to that found in prevlous studies of

A

51nult%'§gus and sticcessive proce551ng was found Results.

are discussed with reference to developme‘,~
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In 1972 Cralk and Lockhart pubI&shed a paper*vhlch they

W, el T Lo s

. clalned vould-"‘v o ;*\\”“ 7,'fd‘,

e

- . ',‘ P - FEEYS
i

-

;'. . offer” a new vay to 1nterpret exxstlng data and

provide a heurlstlc franework for further research. (Per -

ECRECE A PR Lo S R

in{i976~1t appears'that‘their claims wére'not'uisleading} _<t
The v1eu vhlch they proposed has prov1ded for : ,

"relnterptetatlon of data, and has glven nemory researcﬁérs -Aa
..

franeuork for further research Three expermnents are_

'reported here vhlch 1nvestlgate some aspects of that

’framework. o ".' o o R A f.k:l ?Ql
\> ../' . L . . .
Experlment I is- concerned wlth an exanlnatlon of two‘

. PR

constructs Hklch forn the ba51s of the 1eve1s of proce551ng

.-\\. R s

model,"depth' and 'spread' of proce551ng..8v1gence relevant

\\

to the tvo constructs,'and to thebdlstlnctlon between them.;wf
‘ls based on recall and recognltlon perfornance of; : 4/ﬁﬁcfkwh
d\ undergraduate subjects. In addlt&on Experlment I prouldes an ;5“
1nvest}gat10n of the nature'of ;btllal encodlng strategles
.,_aGOPQed by subjects 1n preparatlon fOr’dlfferent tests °f_,

retentlon.rThe lnportanCe of dlfferent -odes of processlng

-

-for recall and recognltion proce551ng is: exallned‘

- * .

"gnore dlrectly iR Bxperlnent II. The hierarchy of processxng

donalns represents a -ore prec1se spec1ficat10n of what Ls

C o L s

‘leant by depth 1n the 1evels of proaes51ng -odel Experllent

' S



_processes_load, or. effort., "', '5‘ _" f*w

cos

:' The f nal study 1nvolves a éifferent suhject
poputatlon. Grade 4 chlldren are tested 1n a Leve@& of

proce551ng stud} to assess the utllity of the levels of
 'process1ng model f&r fhe stud; of developnental aspects of
‘ﬂ”%’proce551ng Ain menory. Flnally, thlS experlnent alloved an
ﬁi‘ .1nvestlgat1on of the role of recognltion neJorx “in relatxop }fl

~

to the slmulianeous—succ9551ve process;nq model of cognxt1Vej_'
‘ atllltles propose b? Das, Klrby, and Jarman (1975).



d“ ' In a review of ?erbal learnlng and lemory in 1970,

\al contiguxty between stimuluf and response

,If studen\s of verbal learnlng -are preochpled with
for the

, , important: necessary ‘tonditio ,
«development\of -&n associatlon-then students of nenory -
‘are preoccukxed with - space°'information is placed or.
1lajd down in the nenar' store or stores, it can be '
transferred ' % =@_to ,another, .and retrieved in
a search throu-c ;1970, p‘ ua0).

- w} \ v ,
\Bough ﬁS$l :m 19‘70 a ._- distinct:.on between

L verbal le

The'verbal‘Ieirning'
R :

‘Aoncerned Hlth ‘the study of externally
‘\ g
_hotlon of 1np11c1t contLgulty is

approacn is’ no 1onger
'contlguous events' the
ir'acqulsltlon (Voss, 1972), ‘and.

S0

Postlan (1972) has outllnet the slmllarlty of assoc1at1ve,

-proposed as a basis £

and more. cognltlve, orgunitatlonal,‘v1ews of menory.

A Infornatxon prpcessxng approaches have also changed The

3..

}‘previons,i ri-arily structural, elphas1s has been nodlfled,ﬂ

' so that-processes ogeratihg on thbse structures are nou
'_belng glven 1ncreaszng e-pha51s.

- AN @ . 8. LI -
Cam ,' SR
s
-'§trg§%ure'anQNQrQCéss-!ode‘s f memOTY

. g . : . .. ) : ~

uoUntll recently nost infornatlon-proce551ng nodels of




. . : h
- o ' . . .o oo ‘ . :
. . . LN . .

< . !

nenory. The boxes drawn in flow diagrams to represent nenory

étores became the najor fOCus of study. Hence in the ‘models

t'

. of Atklnson and Shlffrin (1968), Broadbent (1958), Hurdock
c$967). and Haugh and Norlan (1965), the most comnon,v“
research 1nterests uere the characterlstics assoc1ated with
structures - wlth the varlous stores represented b; the
boxes.'Such a p051t10n was manlfest .in a representatlve

. rev1ev of memory (Baddeley & Patterson, 1971) whlch vas-
organlzed around the dlstlngulshlng featdres of short- and
1ong term nenory structures. Slnllarly, studies of

halfunctlonlng nenorles, such as those Hlth retardates,

" defined problels of functlonlng 1n terms of these spec1f1c

) P

Tstructures (e g. ElllS, 1969 1970). As a‘result most of the
research assoc1ated v1th these models pald less attentlon to -

w

the nature of the arrous between or ulthln boxes than to the

nature of the boxes thenselVes i

f
CO Precedents vere avallable for the study'of processes .
-_karrovs) ulller (1956),,though concerned largely v1th a .
'capac1ty characterlstlc of the proce551ng systel, suggested o
vaYs of operatlng on stlnulus 1nfor-at10n‘vh1ch would ) ‘ L
- overcome its. capac1ty llultatlons. In ulller's terns the
L;subject<could te de'_naterial in a redhctlve fashion. Early
studles of organlzatlon (Bousfleld, 1953-‘Tu1v1ng, 1962)
1np11cated subject-lnltlated processlng strategles 1n.
-explatatlon of 1nput-output changes. The structural nodelsg ‘5:
"thenselves also 1ncorporated processes, though these

- processes Here not given detailed con51deratlon.'Broadbent'

(1958) nodel prov1ded for m recirculatlon process between
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its storage‘and Berceptnal systeus and Haugh and No6rman

(1965) 1mplicated ‘rehearsal processes in the transfer of

# o

lnformatlon betueen Prlmary and Secondary ;bnory Atkinson

. and Sﬁiffrln-(j968) 1nc0rporated these rehearsal processes

into their nogel, vith one major modification: they labelled

rehearsal a"confrol procesS' ynnd described control
processes as "tran51ent phenonena under the ccntrol of the’

subject.' (p 106). Hovever _preoccupation vlth the

¢

character;stlcs of structures appears to have 1nh1b1ted any

.y
»

detalled 1nvest;gat10n of the nature of these control-

« *

processes; rehearsal wes studxed (Normen, 1969), though it~
was conceptualised at a_reLatively simplistic- level.

“Two things.have contributed to a'chaﬁge‘in'this

a
3

situation. The first is a series, of‘theoretical papers

- concerned with the nature of the .mémory trace. The‘secqnd

’.-«:

-

.

was the_somevhet'drauatic statementiof'ihe processing

position made by Craik and Lockhart (1972).

.
.

-

_t 2...3.._ 0£ _..ﬂél‘O;’-ZI .‘_ » - | 4

Parallel to, but separate from, the concern .with ]
[+

siructural andicontro; process aspects of melory, there ha's

a

energed a V1ev whlch has served to focus attentlon on the»;"

nature of’ a melory event. Ig broad terns, proponents of thls
vaev have been concerned vith prov1d1nq an ansver to -

Underwood's (1969) questlon "qf what does a nenory con51st?"

. a
 The ansvers, ‘which have evinced'a fair degree~o¥

siiilarity, have been prov1ded in papens by Bower (1967) ,.

.
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Lockhart (1969), and Undervood (1969, 1972), Hlth a receént
expaneion of the attrlbuté viey being given in papers by

Tulv1ng and Bover (197“), and, Tulving and Watkiqs (1°75).‘

The Bower and Lockhart p051tlons‘are descrlbed ﬂ some

.

deta11 by Murdock (197“) an outllne of Underwoo{}s view is

‘91Ven Qelov.

T

i Underwood i1969,'1?72) Proposedhthit°épior«? i'sm's

4 o . ) 2

vhlch serVe to establlsh for that event a unlque memory

P :
trace. The process by whlch these attrlbutes are establlshed

-
. -

“is known as encodlng‘.Experlmentally, the major point of

e

interest .is in the efiect of the encodlng of dlfferent types
of attrlbutes en nenory. Underwood proposed that sone,

-attrlbutes (e.q. frequencyh'spatlal !‘d tenporal) served
*

prlmarlly ‘a dlscrlmlnatlve functlon, while others, llke

assoc1at1ve attr1butes, had largely retrleval functlons. In'

1.

addltlon, ﬁe suggested that the two attrlbute types played ‘

' dlfferent roles in- recall and reCOgnltlon processes-

-

according to Underwood recoqnltlon utlllzed dlscrlnlnatlve

_'attrlbutes, recall both dlscrlmlnatlve and retrleval -

attrlbutes (1972, P.6).

< - s . R N »

In Underwood's case,~the attrlbute Papers were perhaps

the 1oglcal outcone oi the dlStlnCthn he proposed

(Underwood, 1963) between nonlnal and functlonal stlnulus.

In both sets of pPapers he argued for con51deratlon of the

actlve role of the processor in deternlnlng vhat

va
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characteristics were assuued/by the memory trace. Y

Furthermore, in both argune ts, the focus of attention\v-
shlfted to the nature of eJZnts occurring at time. of = \
.encoQing, as be;ng4influe‘tial for subsequent memory N

parfarmance. It was this atter position which was the ba%is

o . A
for;Craik and Lockhart's (1972) 'framework for memory b
N . , ,
research.!

of processing

——n e

‘ cr ihfand Lockhart were not the first to_propose‘a
_ levels o processing analfsis of memor§ in a general form,
as they outline in‘the‘introduction to their 1972 paper.

This paper was hovever, the lost .organized statement of ‘the
levels of proce551ng view, and was dramatlc 1nsofar as t;e
proposal for a new framework ‘was accompanled by a well
d0cunented if unflatterlng, evaluatlon of the temporally—‘
-4structured approach to nenqry as it then stood The . levels
,of proce551ng approach.rs the subject of study herelnot only
‘for its newness;’but_aiso betause'it has served to
reorientate the direction of.nuch researcn'in human nenory.t
‘éerusai°Of contents;pages of recent psychology journals vlll

attest. to 1ts spreadlng 1nfluence. Flnally,-and rost

1nportantly, it is ‘studied here because the uodel has been‘

-
-

used more than exallned Relatlvely fev studles have been

o

concerned with. researchlng the detalls of the uodel- ‘more
F'comnonly the levels of- processing view has provided a
context for.discusslon\of;exlst;ng'data.-

¢
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The levels of pxocessing model - “

craik and Lockhart (1972) made thrée major criticisms
of the multi-store, or temporolly structured, model of
. memory. Pirst, they noted the breakdown in the'shorteterne

phonenié,'long—term—selantic>coding distigction:'Seoond.

'

because of the wide variation in estinates’bf'that

\capacity, though they accepted a linitatia& in the @

proces51ng capacityvof the central processor. Flnally, Craik
and Lockhart reacted~against the nultistore view on the

ba81s of forgettlng characterxstlcs, stre551né aga&n the
variation in forgett1ng characterlstics of the three stores.
.‘Por instance, they noted a range of estinates of per51stence
>of v1sual features fron 0. 5 sec to 25 sec. The general

thrust of these cr1t1c1sns was against a v1ev of nemory es
'conposed of severai specific - and .discrete systems. lee.
;-‘nelton (1963), Cralk and Lockhart argued for a nenory systen

‘ conceptua;ized as’ avgontlnuup. ' T

" In place of the lult:stOre lodel, they proposed a
."franevork for research“-uhlch vas deceptlvely 51-ple. They
suggested that 1t~A5. { . is more useful to fotns on the’
encodlng operatlons thenselves and to con51derathe proposalﬁ

m/that rates of forgettlng are a. functlon of the type and

depth of encodlng (Cralk S Lockhart, 1972, p. 673).\

The -odel as outllned 1n papers by Cralk “and Lockhart

(1972) and Crazk (1973) centers around a contlnuul of

+



“number of stages of analysis,—initial analysos being'

this baSic nelory systen, a second neans of retaining

¢ “ .
o Tt . v
.
( . ' .
) [ .
. -
. a .
‘ O ! ' - ¥
e ' L 3 .
N . DR § v

perceptual'anulysos. Iiooling stinuli are subjocted to a

4

L

«concerned with physical or structural teaturos. later, or'

.deeper, analyses wﬂth cognitiVe or salantic processing. The

persistence of the menmory trace estahlished by the

-

' perceptual analyses depends upon the depth or level, of

\

‘proceSSing. the deeper, or rrcher, or more elaborate, the‘

\

”processing, the nore persistent the trace. Tn eddition to

{ *

stiluli is proposed--a laintepance of processing at one

level Craik and Lockhart reter to this as "pri-ary nelory"

»

.(Pn), and regard it as synonylous with "keeping the itels in

» *®

consciousness" or "continued attention" or “holding tbe

LA [

~items. in,@ rehearsal buffer" (1972, p. 676). This continued

procassiné prolongs an iten's accessmbility, but does not

‘necessarily lead to fornation of a nore durable ne-ory

et

"+ trace. This naintenance proce551ng, ‘or. naintenance o R

L e

"'and thus/to inproved aenory perfornance. /

»support of the prinary lelory and depth of pr‘cessing

‘aspects of ‘the -odel, but. 1eft the uodel suhstantially the‘l-

o ; » L. -,»a,;ﬁ
rehearsal% is distlnct from elaborative proceSSing (or

rehearsal) vhlch Ieads to the fornation of rrfher traces,

v

o e
“a

In his 19*3 paper, Craik guoted several studies in-

sane as.in the Craik and Locxiart (1972) pﬁper. Recently,

houever, substantial edditions and refinelents have been .

w

-ade (Craik &' JaCOby, 1975' Lockhart, Craik § Jacdly 1975).

s T ——
4

..

: qu, the distinction betveen episodlc ‘and . se-antic -éiﬁi;'_fﬂfff_

(Tulving, 1972) has bﬁen incorporated 1nto the 1evels of

—e,



R ".‘ s 'a . ' . . . i ’ o
processing model. Briofly doscribed, episodic uonory '

containa a "tolpornlly ordered colloct&dn ot ail oncodod“

‘ opisodoa or ovontl“ oxpdrioncod by an individual. (Lockhnrg

L]

€t al. (1975) a‘ﬂqests a conveyor bolt as an appropriato v
0

analogy.) s.nantic ne)ory is tho 1ud1v1dual'a "stotoﬂduao of

qonornlized knovledgow, made up of lavs and rnles and .

*

"nnalyzing patterns, or.proceuurbs. It is the gndividdal's

. cognitive structnre and the’ “honebase" for all encodéd

.traces. The tvo systens are regarded as inverdependent- the
se-antic IOIOIYoiS structured fros episodic trnces, and. in

'turn episodic events may be accessed by activating their i’.
traces in selnntic uenory. The episodic-senantic distinction

) &
. is ilportant for the’ retnieval nspects of the 1eve§§ of

t W 0

o 5

-

o proijSing -odel.
The nature of "levels“ is also nodlfied in the nost °
. y\ ’
recent version of the lodel. Inconlng information is s%bject
to analyses vithln three, hierarchlcally arranged; dona1ns~—'
phyS1cal, phonenlc, and senantic. Unlikexthe»origingl node1'

the analyses carried~out vxthln these donains .are conceived
of” as."qualltatlvely coherent" no% as being states on a
contlnnnn. quther processinq can ‘now. take tvo for-sz within

“;a dolain, Or, between donalns. Tbe within- do-aln processing
. ¢
.appears to be a. "spread" of proces51ng rather than ¥

i’types ofg, S

; processing at a deeper level. BOVeve”

o

- processang serve to nake le-ory trace~richer. The nature

of ‘the process ‘1s 1nf1nenced by the task denands, by the

allliarlty or novelty of the stilnlus nateriats, and by

¢ e

vexpect&tlons about retention. The inportance of depth of :
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encodlng remalns- 1n general, the:richer,_the’noreielahofate

A the encodlng, the better’the retentlon. -
- - v ’ Lp - i

‘%.e construct'of spréad of proceSSlng 1s a major -

e

°

bam“llarlty or nOVelty of a’ stamulus. As argued by

Lockh rt et. al. (1975) a-stlmulus-may be processed 1nva_
. : o . .
_:dom'ln to,dlfferent degrees, on dlfferent occa51ons, ‘or in

;b dlfferent contexts. nghly practlced prgcess1ng skllls also

3

1mply ‘a spre&d of proce551ng explanatlon' proof—readers-are'
'obv1ously more adept at not1c1ng letter 1nver=10ns than less

'practlced subjects..'

SR No systematlc study of the effects of spread of

"“-prooe551ng have been made. Therefore the flrst major

r

questlon in’ Experlment T is concerned v1th the effects of

spread of proce551n?&on.nenory»performance. , 'fﬂ'.x' {‘ij

The 1mportance glven to retrleval strategles %n recent

RN

papers reflects a further nodlflcatlon of the levels of"%?”

"proce551ng model Two retrleval strategles are proposed to
be relevant to both recall and recognltlon. When u51ng a’

scannlng retrleval strategy, the 1nd1V1dual choses "some

.

sallent aspect" of the retrleval 51tuat10n and scans recent
eplsodlc traces,nu81ng the sallent ?spects to dxscrlnlnate
‘rto—be—retrleved ltens fron 1téms whose traces are in recent

eplsodlc.nemory.‘This strategy 1s suggesteﬁ to be optlmal

(
1

for recent nepory\ - RERE ,'-“~jfdyﬁ'n*‘,'” B

. The "guided reconstruction®. strategy .can - also be used -
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for recent events and is necessary for retrieval of ‘remoté
‘events (thcse not in recent nemory). In recognition; this

retrleval by-reconstructboﬁ operates through-

: -
R

. v . a process in vhlch some approx1mat10n to the

’1n1t1al qmcodlng of the event is recogstructed in the
‘fperceptnal/cognltlve system. The, reconstructlon is )

~guided and constralned by the recognltlon stimulus on
the one hand and’ information from the episode:- trace on
the other. (Lockhart, Cralk 8 Jacoby, 1975, P 14»..

[} B

tThlS reconstructlve process aisg operates in recall, thouth o .

&

in thatgtask the 1nd1v1dual recelves only mlnlmal retrleval

1nformat10n from the test s1tuat10n.

. .

These represent the major aspects of the 1ovels_of
proce551ng model. Depth of proce551ng is retz  ne~< cs_the o
v : T - .

basis of the'mcdel‘ and is defined 1n tetms ot the three

qualltatlvely dlfferent domalns. K nev construct .spread of

'

'proce851ng, represents further elaboratrpn wlthln a domaln. w
Retrieval, wlthln the model, is. of tvo types,,scannlng an& .

' recbnstructlon.

: Evidepggﬂfor’thej1evels:9§ processing'ggdel

Cralk (1973), Experlment IV asked subjects to carry out
.7f1ve dlfferent orlentlng tasks on Hords in a 1ist, each task

'belng applled to elght words in the llst..After all words,

S
“a

had been. presented an. unexpected recognltlon test was

R

glven, the results of thCh are glven in Flgure 1' Cralk

targued that each of the orlentlng tasks required snbjects to

o proeess the words to dlfferent (deeper) 1evels, and

snggested that "subseguent recognltlon perfornance was af‘ ,/(;g

"functlon of the lnltlal proce551ng depth (1973 Pe 59)""' p £~d

Y i

-



. »
1
A - ) .
. .
| |
' o e i .
: f';‘; I3 -, . )
b .
! -
| .
‘ ~ . . )
= - | |
. . ;
7
Ve T ‘.
[N Y2 } .
R 2 Recognition
. -
' d E)
o Vv |
; N 1}
-]
- ]
x (RS
=4 -
°
3 Ay
RS § § ‘
=
° .
N .= 38
P 2 R .
:V -
R N R
: R . ‘
(S -
- i - ®
v
R} »
‘e .
l 1 3
) \
3 .
: 1. o
: Bkl
* N -
N ’. . N
- : ": /
»

FLGURE

1.
\
\,

s . S vetions: (L) Mo questionss
of analyses. (=) Yos qu\_.,‘l\lx\:’l)\‘ () AQuestion:
\ - " l. > _\.--. N
'\\( Craik, 1973: Dxperdment .

\

s

Mo

1

’ - i ¥ wear Ve
oniti fore ~o-ay a function atv ltevels
ecoenition porformance as !

y



F

S0 s o 14

-a
o

ThlS 1ncadental learnlng paradlgm has also been used in
a serles of studles bq Jenklns and his colleagues (Hyde 8
Jenklns, 1969, 1973* Tlll & Jenklns, 1973;4Halsh 8 Jenklns,,
1973- Jenklns 197&). In these studles, tasks regulrlng
subjects to attend to semantlc aspects of Hords produced
hicus - levels of recall and assoc1at1ve clusterlng than

tasks whlch Orlented subjeCts toward formalc non- senantlc

!

‘featuares’ of the ‘words. The same pattern of results energed

v

u51ng both related and unrelated words as Stllull, in

3y

1nc1dental and 1ntentlonal learnlng condltlons,.and for

'1;&\ . . N

‘;wlthln subjects and between subjects de51gns. Jenkins,_

° -

VhoveVer) does not 1dent1f§ levels of proce551ng beyond those -

“1nvoked by seuantlc and.non-semantlc tasks,'and‘does not

.1nvolve retr1eva1 processes in hls explanatlon of the

'effect. Even so thms approach 1s renarkably 51u11ar to that

of Cralk and Lockhart (1972)._"The ch1ef dlfference betueen
the varlous orlentlng tasks Iay be. one of rlchness made‘

avallable by the analy51s needed to perform the task

-

-(Jenklns, 197u,vp. 18).ﬂ pther researchers have 1nvoked a"4

levels of processrng explanatlon for effects 1n dlrected—

Iforgettlng tasks (Tlmmlns, 197&), sentence comprehen51on

(ulstler—Lachlan, 1974), and quce551ng of plctures (Bower 8(-”

"Carlln, 197u) .« el

Y
The major series of studles of dlrect relevance to the

nodel is. reported in a paper by €ra1k and Tulv1ng (1975).

the ba51s of results fron the flrst flve experlments Cralk

and Tulvlng conclude that dlfferences in recall and

W

_recognltlon/perforlance follow1ng dlfferent orlentlng tasks

LS



'-sharpness, value,.51ze, and temperature, poeltlve and

_ were not 51mply a function. of processing time (response

latency). Iﬁ Experlment 5 they repllcated a study by_‘/{_

157

--;‘Gardlner {197&), and, llke Gardlner, found that a complex._5

phy51cal task vhlch took longer to complete than a semantlcf

'task yleldéd a 1ouer rzvel of recognltlon than dld the
”'semantlc task. Cralk and Tulvlng also explored the
~‘Qrfference 1n 1evel of‘performance fOllOWlng positlve and

negatlve responses to orientlng questlons To explaln the_

° . - ' ‘ - ) '

~ superlorlty of pos1t1ve-responses on senantic-and-phoﬁenic'

'itasks they 1nvoked the ndtlon of congrulty of ‘encoding put
AN

i
}forvard by Schulnan (197&). Results fromithelr Experrment.Gl

‘v suggest'that in certaln tasks; congruitYf-orfCOEerence; of -
‘ ;encodlng is an lnportant varlable. Hhen subjects vere glven

tasks thCh 1nvolved comparlsons along dlnen51ons such -as

o
.

negatlve categorlzatlon dec151ons dld not resnlt iw zecall'

dlfferences. The 1mp11cat10u draVn by Cralk and Tulv1ng

a

't

:(1975) ‘was that because such conparlsons did not result 1n"

‘dlfferences in congruaty, OE’ rlchness, of encodlng (vhether
'ansuer vas Yes or No), then recall leVels were 51n11ar for

e

both types of . response.

';' Other studles reported bz Cralk and Tulv1ng (1975)
ilnuolved the generallzation of the levels of proce551ng
-Lparadlgm to grOup-testlng 51tuatlons u51ng dlfferent
.presentatlon rates, 1n each of vhlch the sale pattern of

perfornance found w1th inleldual testlng vas apparent .ef

' Flnally, orie study (Experlnent 1) vas a’ prelimlnary

\ investigatlon of the effect of further elaboration of . &55 f
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"prQCessing within-the semantic domaint;For'positi&@

responses, greater complexrty of task vas assocxated wlth

hmgher level of recall. . ;v'-o B :" P B T t_'

,. The suggestlon that guantlty and guallty of proce551ng
shoula be dlfferentlated 1s supported by the results of |
~recent rehearsal,studles. Cralk and watklns.(1973y"showed'l .

~that increased frequency of overt rehearsal did not improve

-

'necall pf recency 1tems on elther 1mmed1ate'or delayed

. /

recall tests. Jacoby (1973a) found that the flnal'free'
';ecall of short uord llStS was no dlfferent for subjects uho

had rehearsed vords overtly than for subjects asked to~

‘

frecall 1mmed1ately after lmst presentatlon..Thus 1tVappears-'
"that malntenance of 1tems does not necessarlly lead t0~

'1mproved memory performance. The fallure to flnd ‘an

h‘ 1somorph1c relationshlp between frequency of rehearsal and
recall is supported by the. flndings of Ernsteln, Pelllgrlno, P
vuondanl and Batt1g (197&). Both sets of flndlngs argue. \

Vagalnst the conclu51ons of the study by Rundus (1971)

7-¢vhlch greater ireguency of,rehearsal is assuned to lead to

'-¢1mproved recall.

°

The utlllty of the dlstlnctlon between nalntenance and

~elaborat1ve rehearsal is. glven further support by the

a.

findlngs of uazuryk and Lockhart (197u) and Watklns and

H»Hatkins (197“). uazuryk and Lockhart gave subjects four

: types of rehearSal-'silent, overt repetxtlon, overt 42'. R
. , s \ )

: generatlon of rhynes, and overt generatlon of assoc1ates. on

~_1nned1ate recall tests the overt repetxtlon and s1lent

3
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rehoarsal conditlon41produced better"recall. Hovever, on-a

5" . \,

'flnal requnltlon test the group which generated verbal

assocxates recognlzed more Hords than did any of the other
groups. The‘authors dre; two 1mp11catlons from ¢he resultsL
i.Flrst,-that the more elaborate the proce551ng of ﬂp
Qinfornatlon, the more available the memory trace for later'
frﬁfrleval; In additlon, they suggested that dlfferent types

ﬁg)rehearsal were optlmal for 1nmed1ate retr1eva1 others "!

_for delayed retrleval.. ‘ -t‘ ' '5 AA-

Watklns and Watklns (1974) cane to a 51nllar
conclusion. hey 1uforned half of thelr subjects about list

l-length and Hithheld %hls 1nformat10n from the other half

/

L

The 1nforned group, who conld ant1c1pate recency 1tems,t’"

.

rrecalled these items better on an 1mmedlate recall test than_
fdld the unrnformed group. The latter, hovever, showed-;
superlor recall for recency 1tems on a delayed flnal free
ecall test The 1mpllcat10n of these results for level of
’proce531ng model is ‘that the - unlnforned group processed
krdreceucy 1tems nore'elaborately, and thus rlcher trqces

ifac1litated delayed recall. Watklns and watklns (197&) noted

. gthat the recall perfornance of the 1nforned group showed a

“’negatlve recency effect on flnal free recall, and proposed v

that the negative recency effect (Cra;k. 1970) 1s rel&ted to¥

. .«:r.
~na1ntenance processxng of recency 1tens.,This effect was not

'present in flnal free recall of the unlnforned group.

o

The suggestion that different 1evels of processrng dre

\ AN

A ndertaken dependlng upon the squect's expectatlon (e g.,
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_of llst length) is. supported by studies in uhlch subjects' .
’knowledge of retentlon interval was yarled (Jacoby & Bartz,
1972' Gotz & Jacoby, 197&). Inhthe Gq}z and Jacoby (1970).
'study,.uhen retentlon ﬁas}tested after’a‘delay, perfornance

Q.

A-vas hlgher for those who expected the delay than for

subjects vho expected retentlon after a shorter 1nterval.

The results of the studles reviewed 1n thls sectlon
'suggest that there is support for three major aspects of the
P a .

..levels of proce551ng model The studles by Cra1H’(1973) and
Jenklns (197“) show the powerfgl 1nfluence of dlfferent '
orlentlng tasks on subsequent retrleval These studres also
ilndlcate the 1mportance of semantlc proce551ng for reéall
and. recognltlon, though they do not 1nd1cate why thls nlght

_be so.‘Second the treatment of rehearsal 1n the levels of °
.h‘proces51ng model is supported by the data. Both the role of
jmgfhgzzance rehearsal in recency, andothe 1mportance~of w
elaboratife rehearsal for delayed retrleval are con51stent
with results of these recent studles. Flnally, the idea of
;optlmal encodlng is 1mpllcated 1n the results of studles
~wh1ch varled subjects' expectanc1es ahout llst length andv' f N

o

retentlon 1nterval.' o " -

The levels of proce551ng quel, through its -emphasis
' dlfferent depths‘of proces51ng,,appears to be an approprxa
»framework w1th1n thch to.. 1nvestlgate the nature of opt?g

fencodlng strategles. Thus the relatlon between dlfferent

'le%els of proce551ng and optxnal encodlng strategles for

5

»recall and recognltlon tests vlll forn the second questlon‘

S

/:/. :‘ .. o . . L . . A 4' |

T oae



of -major interest iﬁ_Experihentdi.

In regard to ‘other aspects of‘the 1evel’of processing
_'model, ev1dence is confllctlng or nonexlstent. Craik-(1973)
proposed that dlver51on of attenﬁuon from an 1tem should
lead to complete short tern forgettlng of the 1tem. ‘This
v1ev wvas modlfied by Cra1k and Jacoby (1975) in the llght of
ev1dence ‘of less than total forgettlng in PM }n the studles

9

- of Shlffrln (1973) and Reitmanm (197u) The exact

.

relatlonshlp betueen Prlnary memory and 'recent'memorjg is
not clear.from present de5cr1ptlons of the modeél. wWatkins
(197&) has 1nd1cated some. problems Hlth the v1eu of Primary .
uemory descrlbed by Craik and Lockhart. ﬁeoent nemory» H

appears to be a type of vorklng memq;§ simiiar‘to"that

' proposed by;aadaeley and ultch-(197u) ‘and Shlffrln (1975)._

~The ev1dence supportlng the dlstlnctlon between
scannlng and reconstructlon retrlevak strategles is meagre.o
' Cralk and Jacoby (1975) report results of one study shovlng
na dlfferences in anedlate recognltlon for se-antlc,- .
&thonemlc and structural tasks, but superlorlty of the _
semantlc task for flna; free recall However, they note that{

"attempts to repllcate the flndlng have ylelded 1ncon51stenx

a
o

‘and nbisy data .(p. 19)".;. S _ e B - o
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d to the 1evels of proces ing. godeL

— ¢ —

o

. Levels. of 2r003551gg and other memOLY ggdels"

The general 1nportance 6f‘considefing differeht levels .
‘ofcprocessing and thelr effects on nemory has been -
; i ,
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acknowledged in most recent consxderatlons of memory.

Herriot (197u) has designed his small. review of recent
memory research around the notion ;;\levels of coding. As

mentloned prevxously, the research journals involved with

a

memory contaln a relatlvely large number of artlcleso'|
concerned with a levels of process1ng explanation +of
results. In A recent symp031um on models of short term";
memory (Restle, Shlffrln,’Castellan, Llndman, and PlSODl,
1975) the models outl‘ned by Bjork (1975) and’ Shlffrln‘

(1975) made expllc*t prov1sxon for a levels ‘of proce551ng

'v1eup01nt, tho gh these authors differed with Craik and

Jacoby (19 -)'es to the locus of the processor, “and 1ts

‘relatlonshlp Hlth short term and long term stores. In

,another theoretlcal paper Restle (197&) outllned a levels of
proce551ng approach based upon organlzatlon theorf
Cr1tlc1sm of the levels of proce551ng ‘model 1s‘not
_uldespread uurdock (197“) ralses sone problems for the
_levels of. proce551ng v1ev,_the most cruc1al of vhlch is the
*Lnadeguacy of the deflnltlon of 'depth" A similar argulent

o

‘is made by Tulv1ng and ‘Bower (197& P. 27“).

The most dlrect dlsagreement v1th the levels view is

'contalned 1n the vork of Kolers (1975). Kolers rejects>both~
attr;bute and levels of processxng v1eus. The mlnd, 1n1his"
v1ev,.1s not composed of "concepts, 1deas and 1nages“ Land
it does not work by. "sortlng, comparlng, and coding then.

‘Rather, he holds the arternatlve view that'

< « . the n;nd is procedure,‘operation, and act1v1ty.-
.and that what it knows is what it knows how to do.



. (p.689)
Essentlally, Kolers appears to object to two features of the
levels of prodess;ng lodel First, he rejects the'notion,of

flxed ¢« "rigidly programled " stages of analysxs i.e. he

[

argues agalnst the hlerarchy of pr0ce351ng domalns proposed
by Lopkhartuet al. (1975) In additlon, Kolers rejects the .
orderang of the doualn hlerarchy. be subscribes to a V1ew,

' perhaps more fle11ble than that of Lockhart et al. (1975) ,
»whlaﬁ does not glve prluary empha51s to semantlc process1ng
‘for nemory.‘For Kolers (1975) "procedural knowledge"

knowledge of operatlons, represants a plau51hle alternatlveb

. to semantic’ analyses as the substance of memory.

P

‘Lockhart, Cralk aﬁd;Jacoby's (1975) conceptuallzatlon
of the relatlonshlp between recall and recognltlon is v
'fdlstlnct from other current thlnklng about these two"
retrleval modes. Por Lockhart et al recall and recognltion
'represent tvo dlfferent questions asked of a colnon system.
We belleve that recall and recognltlon do.. not differ in
any crucial way--they '‘are different only in the sense
that in recognltlon representation of the stimulus
. Provides better 1nforlat10n from which the initial
-.“encodlng can be reconstructed (p. 19),
lee Aaderson and Bower (1972), they reject the v1ew that
‘recall and recognltlon differ 1n terns of strength
:thresholds (chklegren, 1970). Slnilarly, they do not accept
the freguency theory explanatlon of recognltion advanced by

Underwood and. Freund (1970),.preferring an explanatlon ‘of

word, frequency effects in terls of number and nature of

o S
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i

encowvng operatlons,'rather than in’teras of h “frequency

'i;score. As indicated previously, Lockhart et al.
con51der recall and recognition as essentially 51nilar,'
-vdxiﬁering only:in ‘thé amount of information supplied to the
1ndlvidual at time of test. Thus both generation-recognition
_models and Anderson and Bover's (1972) context-retrieval
model are crlticized the fxrst because of its lmpllcaticn
that recognitlon 1s»an automatic addltion to. a search

Jprocess, .and the context-retrieval view because it does not

prov1de for’ "gulded" reconstguctlon of the -e-ory trace.

-

-In the levels of procéBSLng model; the: question of a
retrleval conponent in recognltlon is therefore replaced by
'that which asks “ghat klnd of retrieval, scanning or- gulded.
reconstructlon?“ In p051t1ng thls view iockhart et al.
ﬁs(1975) enpha51ze the 1nportance of glv1ng con51derat10n to
’retrleval coudltlons. .Qui te correctly they poxnt out that
the retrleval 51tuat10n 1nvolves an 1nteractlon between the
menory trace and the~nenory probe-as-encoded at tlié of |

test. In thelr v1ev, vhatever the nature of the test,»one or

the other retrleVal nechanisn is operatlve.

optimel emgeding . o L i

fLockhart et el;'(i975)‘-ake‘ptovisionefor'one
braoditionél control process in fheir model - a “set"
associated Hlth processing for a partlcular type of
retentlon test. The idea is not ‘new. Carey and Lockhart

s

(1973) proposed such a viev and obtalned ev1dence foﬂ
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different "nodes of. processing" in recall and recognition. d
Freund, Brelsford, and Atkins on (1969) and Loftus (1971)

also proposed sinilar effects. These and other studies v111

) be revxeued in nore detail 1n the introduction to Experlnent

I.The sxgniflcanCe of these control proceSSes here is that
“"%he 1evels of processing model allows a suitable means -for

investigating their operation in nore detail. If preparation"

. Is
-~ .

for a particular type of test xnvolves use of certaln ‘
attrlbutes, as Underwood (1969),argues, then evxdence
;eievaht,to,thls argulent could be'prqyided by the use,of_5'

orienting tasks in'the levels‘of processing paradigm.

Other issues

Cralk and Lockhart" (1972) approach is compatlble with

pr1nc1ples establlshed in several dlfferent flelds of o

researchwln'neuory,

_ The stnong enpha31s placed by Cralk and. Lockharﬂ on_
n;odlng vas siullar in essence to. the encodlng speb1f1c1tyv
pr1nc1ple of Tulv1ng and Thonson (1973L' o, !
. « . that only that can. be/tetrieved that has been'
stored,'and that how it can be retrleved depends on houﬁ
it vas stored._(p. 358) .
Encodlng spec1f1c1ty is in nany vays ‘a restatenent of the’
aﬁtrlbute theorles already dlscussed, and as such is qu1te
conpatible Hlth the levels of process1ng e-phasis on the

role of encodlng operatlons for durability of the lelory

. trace,

pCraik,add Jécbbj'(1915) also'relete the-gnesticessof
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capacity and conscioué@ess 1n the;r desCription of prinary

‘memory. Az linited capacity processor”is one -of the central

N

features of their systen. The current products of the

o

' operations of this processor form "conscxous attention" v

"

Such a viev is sulstantlally 1n agreement with those of
’ Bjork (1975) and Handler (1975), though the exact terws ‘of

‘description of ‘the tuo concepts differ among authors.

K“

. c
~

»“'Finally,‘ the 'utility of !'the Hle’vels of ’p‘rocessing o
fprocedure for the study of both deveropaental aspects Qﬁv

"dnemory and 1nd1vidual dlfferences;oan be deternined Th@

developnental 1np11catlons of the levels of proce551ng model.

" arise prioarily fron studies 1nvestlgat1ng predlctlons based
S /.v_ o @ ‘ ‘_ SR .
on attribute theory. -0

Studies by'Bach and Underuood (1970);5Pelzeﬁ amd ;,'oA

Anisfeld (1970), and_Freund and Johnson (1972) all suggested

o

that the 1nf1uence of phy51cal and phonenlc attrlbutes vas

-uore potent in chlldren ‘than in adults, for whon senentlc
' attr;butes assumed nost inportance. O '
o . .’ ‘ i - , . - . . . // ‘ ‘ ,» \o_ L. E

A 51n11ar conclusion elerge from’ the study by Pender

°

‘_1051ng the release erl proactlve—inhlbition paradign

€

f(Peterson and Peterson, ﬁ§§e). [Pender's stndy 1s reported
ffn wlckens (1972p pp 200;202)] In th;s study c°llege
students appeared to ‘be less sensxtdwe %o rhyling ”

fcharacterlstics of words than ea;her second— or sixth-grade

. chlldren. . *e

Y 4— ';-u B . ‘A . q V’
¢ LT, 7 T o T 0 B .. :: “_ s S
.. The use of the levels of processing proceddre is ,
. S e . T L e N “ e
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"differences noted 1n the above studies.

1)

f . “ P . © -4 . Lo
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suggested to be partlcularly approprlate as a means of

f‘galnlng converglng ev1dence relevant to the developmental

v .

/ f ECE

Underwoo% (1969) also speCulated abOut p0551b1e ‘ a;
13

1nd1v1dual dlfferences in encodlng though very)llttle has‘

been done to take up thls pornt 51nce thét tlme. The levels

'of processxng model would also appear to be a useful

”framework for taklng up the 1nvest1gatlon of dlfferences in.
process1nga Thus patterns of proce551ng 1n dlfferent ab111ty
.groups could be 1nvestlgated Very 11ttle research has been

rdlrectly concerned Hlth the encodlng processes of such

':h:groups. Even researchers concerned mlth the study of the

mentally retarded Chlld have neglected qualltatlve aspects

P B

.i_;of proce551ng. Zupnlck and Forresﬁer (1972) presented"

gsemantlcaliy and acoustlcally related word llsts to thlrd-‘
vgrade and HA matched retardates but found no 1nteract10nr

'hbetween IQ and llst type.

v

»In a, study u51ng pEy51olog1cal 1nd1ces, Lurla ard
°vinogradova (1959) studled encodlng 1n subjects of dlfferlng
degrees of retardatlon.'In normal chlldren (11 12 years)
orlentlng reactlons were evoked by semantlc 'connex1ons' of
a target uord. but not.by acoustlc 'connenlons!;imhe, ;.

B _ L
converse was the case. for the retarded ‘AS the'degree”of-

v

retardatlon 1ncreased the reactlons to acoustlcally-related

L
words becane more donlnant.r o

*he conc1u51ons of Lurla and V1nogradova suggest tbat a

51m11ar pattern may begln to appear 1n subjects completlng

B, . -
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"dlfferent orlentlng tasks in the levels of processlng
Q,A;proceddﬁe. Thls flll be one subject of 1nvest1gat10n in. :ﬁ_
Experlnent III. | :

S : o .
Flnally, the relatlon betseen memory ard other ‘f
processes in the elementary school- sanple wlll be
flnvestlgated brlefly This questlon wlll be take‘lupfin.more‘
fdetall 1n the next sectlon. B o o F'_:SHMA“‘F e

B Sg_gggx_gpg conclusions: levels of proces51ng and'wemorxn"
-, =EE=ET S —-

——— i st ety et S _——

Thls sectlon ‘has rev1ewed the perspectlve wlthln thCh
the levels of processlng framework was proposed, and has

‘igrevgewed both descrlptlons of the model and ev1dence in.
-y

.sgpport.of 1t,;,

' The levels of proce551ng model is- one vhlch places
'nempha51s on processes operatlng Hlthln exlstlng cognltlve
'ﬂstructures, rather: than on’ the structures themselves. It is ‘

- seen to be related closely to the v1eu of nemory as a fr : ;
'ucollectlon of attrlbutes. The model is descrlbed in terms of
p:three major features* the nnpha51s it places on encodlng,'

’fthe 1mportance of depth ot proce551ng for subsequent memorf.

'land the dlstian1on betveen malntenance and elabonat;ve;

' rehearsal Recent addltlons to the model have 1ntroduced two-
major 1nnovat10ns' the concept of spread of proé@s51ng,hor‘
Vfurther elaboratlon vlth one of three, hlerarchlcally
arranged domalns- and the . proposal for scannlng and _er

reconstructlon retrleval strategles.
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The ev1dence currentlv avallahle generally supports the

'qualltatlve emphasis 1n the model, as belng more. 1mportant

-for’ memory than quantltatlve parameters such as, tlne of
.proce551ng. Flndlngs from several other studles support the

e role a551gned to semantlc proce551ng w1th1n ‘the model.

Recent studles dlrectly related to the levels of proce551ng

o

fapproach have made use. of the concept of congrulty of .

;encodlng in explanatlon of performance dlfferences follov1ng

o

positive ‘and negatxve categorlzatlon dec151ons.

A number of 1ssues reiated to aspects of the model have‘

heen outllned 1n brlef. Recent models of memory, both 1ong—'

vterm and short-term, haye lncorporated the notlon of ievels

-of processrng. Tvo major p01nts of cr1t1c1sm have emerged°'

the 1nadequacy of the deflnltlon of depth of proce551ng and

:vthe hlerarchlcal arrangement of stages of Qrocesslng. Kolers

~@#975) has proposed a procedural alternatlve in explanatlon

R .
PEER o ; St

’ Recall and recognltlon ‘are. treated in-a vay dlfferent

to both one- and tuo—process models cdrrently extant 1n the

B

llterature. Both recall and recogn1t10n are claamed 1n the

'levels of proce551ng nddel, to 1nvolve retrleval-

o '

differences between the two" are stated 1n terns of amount of

1nformatxpn supplled at tlne of test.,The 1evels of

processxng approach, in- recent‘ver51onsc “has. given much-

.needed e-pha51s to retrleval condltlons. In addltxon the .

. relevance of the model for the stu&y of optlnal encodlng o

strategles utlllzed for partlcular tests, and 90551ble
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deveioPEental and indiViduaifdifférgncéé appliqatioﬂs,have'
" been reviewed.

il

\
-

It has been Snggestéd that the sthdy 6f'the7léveis.of
processxng model 1s warranted On tﬁree ground5° the general
. 51gn1f1canqe of the approach for the reorlentatlon of nemory

research-'the relatlvely small amount of research currently

:

avallable whlch has 1nvestlgated detalf% 9f the model--and

VAN

”fthe potentlal utllity of the model £ rxlnvestlgatlon of

developmental.and 1nd1v1dual dlfferepce aspects of memory._

v .
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i




 'fmo1ecular, and, tradltlonally, methods of 1nvest1gat1ng lts

P

: SIHULTAEEOUS = SUCCESSIVE PROCESS

T

Memory 1s but one: component of a larger 1nformatlon-

processxng system, though for memory theorlsts most of thls'

"system is taken up Hlth encodlng, storage, nd retrleval.

Study of thls larger system is. necessarlly more molar than ‘2

'.operatlon have been correlatlonal..

"Recently, the empha51s Hlthln the llterature concerned
“w1th the study 'of human abllltles has come to reflect thel

‘1ncrea51ng lnfluence of the 1nformat10n—process1ng p01nt of

'v;ew, and as 1n the case of memory models, processes have

'been.glven,increasxng—attentlon.‘»f__~ S - R fﬁ .

Lo

He551ck (1972) outllned a hrerarchlcal model of
,mprodesses extending frOm general pr009551ng strategles 1nto

’much nore‘%peciflc types of processes, or abllltles. ue551ck

‘.argued for recognltlon of the fact that dlfferences 1n

process1ng may extend through each 1evel of the hlerarchy,

",from spec1f1c abllltles to the Aevel of general proce551ng

strategies, subject to denands of the task and to processes
'under the control of the subject vht a sllghtly more
:concrete level the same p01nt vwas made by Estes (197“),?who
1ndlcated that, even for a relatlvely s1mple task, subjects ,
nay possess 1dlosyncrat1c prOCe531ng strategles.iTo some |
'extent these vieus echo Underwood's (1963) call for ‘a ::

distlnction hetveen nom;nal and functional Stlmull' the task§

2

. 0
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must not be - assumed to dlctate the process used by the

a

-'subject.a"

:' Carroll (1974) has suggested a method for 1mvest1gat1nga“.

- the operat;on of processes in a ulde\range of: cognltlve

'tasks. In essence.hls method'lnvolves analysls-of’tests 1n‘

terms of’a'model”of processingf andfthen a snbsequentvfactor

-analysms of test scores to conflrm the valldlty of the

orlginal test analysxs. As an example, Carroll analysed a f"

-‘number of psychometrlc tests ‘in terms. of thelr poss1ble

- 1nvolvement Hlth ‘the components of the "distrlbutlve memory

.model" of Hunt - (1971),.and then.showed .the (hypothetlcal)

o

-.:multlfaceted nature of these tasks 1n terms of the memory

]model.-Carroll dld not‘however extend hls vork beyond the
'task analysis stage. Alrelated approaqh whlch has 1nvolved
‘factor analytlc 1nyestlgatlons of processing 1nvolved in
varlous tests has ﬁeen developed by Das and hls colleagues'

b‘(Das, Klrby, “and Jarman, 1975).s : :”/'”}"

il

The §i!ult&ne°ustsuGCe§§;xs'Bsgss§§i‘svagés;- .

’Das, Klrby and . Jarman (1975) ha%e'describedla nodel Of -

'cognltlve behav1or based upon a distlnctlon betveen-
simultaneons and succe551ve pgoc9551ng of 1nfornat10n. The
;ba51s fgr the model may be fopnd in thé nenropsychologlcal

A~1nvestigat10ns Qf Luria (1966 1973). Lurla proposed the

Ny fexistence of “two basic forms of integratlve act1v1ty of’ the;'

,dcerebral cortex (1966, p.j?ﬂ)",‘slnultaneoms and.succes51ve"

S
™

o
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fgLu:;a, 1973. P UL
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The first of these forms is the 1ntegrat10n of the Ty
indiyvidual’ stimuli arriving.'in "thegbrain into :
1mu1taneous, and p_lm&r_ix spatial groups, and the °.
second is the xntegratlon ~of 1nd1v1dua1 stimuli i
arriving consecutlvely in the brain 1nto temp_rallx
?organizedL sncce551ve serles. (Lurla, 1966, pP. . 74).

s
Lurla's work _was based on the study of braln-lnjured"

2

patlents using a technlgue whlch he termed "syndrome

analysis". With these- patlents thls 1nv61ved con51deratlon

e

of -all patterns of behav1or assoc1ated with a partlcular.

P

cortlcal le51on and search for “1ntr1n51c 51m11ar1t1es

betveen apparently totally ‘1fferent psychologxcal processes

K Das and hls colleagues have developed thelr model of
4

proce551ng from work Ulth qulte drfferent populatlons. In

the model depicted in Figure 2, they descrlbe four ba51c

P

output.’Infornatlon presented to any ‘of the receptors may be -

presented in a 51multaneous or successive manner and is

¥

,reg1stered in- the sensory reglster. In thls unlt proce551ng
‘ may be elther serlal or parallel. The products of thls

‘ proce551ng are then oPerated upon by the central processing

unlt. The output unlt then organlzes the products of central

<

=

proce551ng in accordance ulth the denand of the task

Three components of central processxng are s;ngled out
1n the model' 51mu1taneous processing, ‘successive

proce551ng,and ‘a . decislon naklng and plannlng cOmponent

vhlch uses. the 1nfornation processed by the other

conponents.'The 51lultaneous and successive conponents

operate at three levels- perceptual, nnestic (nenory) and Ny

S unlts- 1nput, sensory reglsterk central proce581ng unlt, andn

-
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"study, o e

<

- concePtual. It is the operationuof_simultaneous and

successive processing,which is of central interest in this
. ] . f . . . ) o P -‘ SR

. " c

—— -——-——.— -

Ev1dence for the mode Fact_; nalygic studies

studles of cognltlve tests in HHLCh 51multaneous and . o

<
N

DaS'et’al. (1975) review a number of factor analytlc

r K-

o

succes51ve processing factors have been 1deﬁt1f1ed Table 1

o - o

ﬂ»on the followlng page glves the factor loadlngs for the

tests used 1n the Das (1973) study.

The flrst factor 1s related most strongly to tests

o . o

whlch 1nvolve succe551ve processlng. "Both serlal recall and

o "o

v15ua1 .Short- term memory tests 1nvolme memory for audltorlly

>

. presented serles,'the flrst wlth words, the second using

numbérs. Cross—modal coding requlresothe subject to 1dent1fy

v1sually a serles of dots Hhiqh was 1n1tlally presented “ .

©

,acoustlcally. The tests do . not reflect elther modallty

spec1f1c or materlal speczflc proce551ng. Nor is: the factor

52

B solely a memory factor for the Hemory for De51gns test loads

hd Q ' e

On a separate factor. (The»Free Recall score in this battery

[ -

was derlved by an alternative scoring of the Serial Recall

=]

- test--an anomaly thCh suggests that 1t should be replaced

“ N
L 4

by a separate free recall test ) ;' .

Factor I loadlngs relate most clearly to school

‘5

, achlevement factors. As ‘Das et al. (4975)‘note, thrs-factor

2

fls srmrlar to Vernon's verbalﬁedncational factor. The fact’

. w
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: ' Table .1 *
Rotated Factors (Varlmax) for Cognltlve and Achlevement Tests:

Edmonton High and Low SBS Children (N 60)

© ; Factor II S - -
5 & . Factor 1 School Factor III Factor IV

Variables : ‘ Succe551ve Achlevement Simultaneous , Speed

. ) ‘
I.0. (from school = o B @
records) : .. 347 CL.T793 T 204 <045
>Raven's Prdgfessive ¢ - ) ?"’ : ’

, MatriCes“’ , . T.181 . U384 0 740 . 200
Figure Copying . w6z o157 0 e70 o oo
“Hemory for deslgns .178 "-;055 T =.830 - -?162
Cross-modal Coding ' .457- .059 2433 423
'Visual,short- ~term - ' o - ’

X memory L . 7690 . .034 . - .j2u‘ 462 -
serial recall ., - .896 . - .355. . o4z . .013"
Free recall ~ -. . ~  .g9g L.38C . “Lo0s .19
Word reading ' -.1300  ~.320 . i085 . -.879
ﬁeading.achievenent ) L84 8s1 100 . .266

e c o . . .\ . . “ i ) .

Math achieverent - . 161 . 844 S .281 0152

% of total variance 24,2 . 23.5 - i8.5° . 12,1

¢
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that the comp051te (worbal+nonrverbal) IQ scores, claimed to.
‘reflect general reasoning, load most hlghly ‘on thls factor,
reinforces the descrlptlon of Factor III ‘as representlng

_sxmultaneous proce551ng rather than. reasoning.

-

Factor IIX lS marked prlmarlly by loadlngs on Raven‘s"
Progre551ve Hatrlces,“Flgure Copylng and Memory for De51gns
tests, each of which involve spatlalolntegratlon of
information. Thls factor, then, is not solely a reasoning
‘factor (whlch might be suggested by the hlgh loadlng of |
Faven' s Progre551ve natrlces) The 1nvolvement of spatial
1ntegrat10n of elements suggests that 51mu1taneous
proce551ng is anmn approprlate label. The speed factor has
’been 1dent1f1ed 1n.several of the studles rev1eved by Das et
al. (1975f; it is'described.as.heing "like the speed of

integration of information (p. 93)".

Further 1nvestlgatlons of the srmultaneous-succe551ve

-processxng model have been carrled out by Jarnan (1975),_

' u51ng low, average and hlgh 1Q grodps' Kryvanluk (197“) who-
tudled proce551ng in Canadian Indlan chrldren. Leong (1975)‘

Vln a study of dlsahled readers' and by Das and uolloy
(19795 In general these studhes have 1nd1cated that the

A51multaneous and successive factors emerge for a. varlety of

subject populations, though dlfferent patterns of loadlngs
_are apparent for dlverse groups. For example, in the study

< by- pas . (1972) in uhlch retarded and normal chlldren of .

;comparable nental ‘age.vwere. conpared, dlfferences in loadings

for certaln "tests vere present for the two groups. Wlthln
N 4 - B . '
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the framevork of the model such d1fferenoes in factor.
loadlng patterns are 'assumed to reflect differences in
j@roceSsxng strategy.

Other ev;dengg for simultaneous and §gcces§;3g brocessing

[N

The concepts of simultaneous and successive processing
are not new in psychology. Research on serial and, parallel
processxng has been of major 1nterest to students of
_ perceptlon, communlcatlon and memory. Nelsser (1963) foundd °
evidence of parallel ptoces51ng of . 51nple stinull but not
- for more complex and,spatlally_dlstlnctlstlmulus naterlal.
'Saraga,and Shallice (j973)’proposed.a paralleliprocessing'of
A.Sinple geometrical shapes. Sternberg (1966i used reaction
’tlmes for searches of subspan 1ists of drglts to 1nfer
serial scannxng of 1nfornat10n' he found that rﬁ?Ctlon tlmes
1ncreased as a llnear function of. number of alternatlves..‘
The nature-of the scannxng process has been the subject of
controversy, for both parallel and serial explanat1ons have
béen proposed. ThlS issue’ has not been settled, for Murdock
'(197ay reports a study by Burrows and 0kada which argues for
parallel processing of supraspan lists: Egeth Atklnson,
Gllnore and Harcus (1973) have argued for a v1ew closely
related to that advanced 1n ‘the 51nultaneous-succe551ve

A

'inodel. They propose that serlal and parallel processing

)

‘modes are subject to.control pchesses at the optgon of the

"indiwidual.
R

In-a more general sense Paivio (1971) has argued for

o



[

~."sequenta.al" and “synchronous" processes, the first
*specialized for the verbal system, the latter for processing
of - v1$ua1, 1naginal infornatlon. Finally, there is a
considerable body of research concerned u1th hemispherlcv
dlfferences in processing Milner (1971), ornstein (1973),
‘and Bever and Chlarello (1974), all con51der the likellhood
‘of. tvo basic types of proce531ng s1m11ar in essence to -

.51nultaneous and successive proce551ng. ‘ i o Q.
_ s ,'/
The 51multaneous succe551ve nodel is more parslnonlous
rthan that proposed by Carroll’ (197u) three najor factors
'are 1mp11cated rather than the 2u whlch Carrpll hypothe31zed
would be necessary to represent the “responseacon51stehc1es"
Present in tests he analyzed This pars1nony of number of
factors is assoc1ated with broad rather than speclflc i
factors, and at the present Stage of development of the
model the breadth of the factors limits the prec151on ulth

which 1nferences can be made from partlcular factor loadlng

patterns.

In the final study reported here the memory aspects of .
the sinultaneous¥successivefnodel will be investigated,

While the battery of testsiused in previons studies'have

1ncluded some memory tests, nelther free recall nor’

-,

recognltlon scores have*been 1ncluded prev1ous analyses.
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‘The three studles regprted here are all 1nvestigations

of the levels of prdcess%ng nodel Experiments I and I

< u

anelve separate exanlnations of the depth; and spread

'7hypotheses which foru the basis for tge nodel. Experinent

0

‘III lS a prelinlnary investigatxou ‘of the applicablllty of

the’ levels of. proce551ng nodel to developmental anq

indivldpal difference guestlon% As theoratlonale for each

‘experlnent is developed in the lntroductlon to each separate

e ¢

study, the general zatlonale for thé stwdles w111 be

‘rev1ewed 1n brlef at t point - e

g
E
;::

1o

2 -
let

[

. ! .
i/ _'o . p R o, . .

-

thle thé notion of depth of proce551ng has been tha >

snbject of some 1nvestigatlon, the equaliy signlficant

;spread of processxng hypotheses has been given mxnlmaf
o

L

;hypothe51s is that contaxned in Cra;k and - Tulving's (1975)

'Experlmentt7 Thls construct, spread of proce551ng, vould

2
appear tao be a necessary -odlflcatlon of the depth of f"? ¢

Y -0

 process1ng theory on: loglcal,aas well as, 8lp1rlcal grounds.A

Bv;deace.such as that quoted by Kolers (ﬂ975) attests to tﬁe

‘poten¢1ally poverful effects of relative;y complex phy51cal

‘rprocess;ng tasks an. menory.LIt 1s poss1ble th&t such° -

. 0

.phenonena CQuld be accomnodated Hlthln the levels of

ovn:ﬁ»‘ cg' B - vow‘ . "_l-



' test expectatlon Hlll be the major p01nt of lnterest,»'

Exp ' é t
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process1ng v1ew by the sprqu of proce551ng construct.iihev
Hlthln domalnaelaboratlon hypothe51s uould also appear to be

-

a necessary corollary of t@%?rafher restrlctlu{fproposal for

theoexlstence of three qualltaglvekg élstluct proce531ng

- ""‘v

domalns. If vlthln domaln effects could be documented,- he

.model would be glven much qreater fle11b111ty 1n accountlpq

for dlfferénces in memory performance._Thus the relatlonshlp

between depth and spread of proc9551ng is one. of’ the
ey
questlons of major 1nterest,;n this sfudy._ '
] The second major questlon 1nvest1gated 1n Experlment I
N S .

lnvolves the use of a levels of proce551ng procedure to

1nvest1gq¢e optlmal encodlng strategles. Several studles

'»Hhave shown“that subject performance 1s.best when they knov;‘

in advance whlch type of test Hlll follow.»UnderHood (1969)

‘ _suggested that thls effect may be due-to us of attrlbutes

. °

'Uuhlch are optlmally useful, ‘'say for a recognltlon test. If
such 1s the.case, the levels of proce551ng procedure :~'~:~p~ s

anvolv1ng dlfferent orlentlng tasks could eluc1date the :

roies of three dlstlnct attrlbute types 1n subjects o

preparatlon for elther recall or recognltlon tests. Hence,*

]

in thls study suhjects preparlng for both ypes of test v1ll »j{&

be glven glfferent orlentlng tasks- the effect of tast on e

(=
=

. v'.i' -',vl: -5; .ﬂ L rsil .p'pik-ji§§irf;;.;“

‘; Depth of processnng has been Operatlonallzed ln terns qf'

@

e 2
of - three qualltatlvely cohereut domalns by Lockhart et al.lfD



(1975) "Qualltatlve coh ence" 1t is argued vlll be

e
reflected in performanﬂe dlfferences, i.e. semantlc

proce551ng wlll-yl d recall or recognlt;on scores thCh are
51gn1f1cantly superlor to those resultlng from elther

phy51cal or phonemlc proCes51ng. From the domaln hypothe51s

Cit also follows that phonemlc proce551ng wlll produce a-

correspondlng superlorlty of performance vhen compared to-

\

.physical processlnq» Thls p051t10n bas been stated clear

bf,Craik and_Tuly;ng (1975) when they clalm that any

semantic analjsis.will alwayS?be more benef1c1al for memoryl

~than. any phy51cal proces51ng. Up untll thlS tlme this

~pred1ctlo£ has not been glven any very strlngent test.’Thus,«

Athe major concern of thls second study wlll be to prov1de a’

. more: powerful test of thls predlctlon derlved from the
N domaln hypothe51s.1 -
: A subsxdlary a1m of thls stndy 1nvolves anb

Yoet

parameter, 1n determxnlng dlfferences 1n performance

.followlng EPSRS‘thch fare clalmed to be qualltatlvely

v

'dlfferent."l' d-‘L 3'.."“LH

ip.gz;ggas ‘111

K

The flnal experlment is. concerned w1th appllcatlon of

~the levels of proce551ng model to the study of developleutal

A}

dlfferences in nemory, -and. also 1nVOlves a prellmlnary
* .

E]

,1nvest1gatlon of - the memory component of the s“

sgccesslve proce551ng lodel.,

«""

ly .

'W-nVestlgatlon of the role of»proce551ng load, a quantltatlve

(.‘;D
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(L

A number of studles rev1ewed previously ‘have argued for

changes 1n the sallence of partlcular attrlbutes vlth

-changes in age. If such is the casey the dlfferences noted

1n the attrlbute studles should be reflected 1n -a levels of
/

processxng procedure. Thls latter procedure also provxdes a

. 5

mqrevsystematlc§theoret1cal framework thhln,vhlch to

_conceptualisevnemory‘processes than doeS'attribute theory.

Therefore thls flnal experlment wxll 1nvolve the ase of a
) 7 .

v

‘.levels of: proce551ng procedure vlth an elementary school o

[

'populatlon. The scores on’ the memory tests wlll also be

1ncluded in factor analy51s of a battery of test scdres to

provide ev1dence relevant to the role of memory in relatlon
o . - v
to.slmultaneous and successive process;ng..

s
! R et
>
«



' proce551ng' is Ef;

O R

EXPERIMENT 1

Depth of proce551ng ‘has been deflned more precisely ln

recent versxons of the levels of proce551ng model.~Lockhart,;'

T‘Cralk,"and Jacoby (1975)° suggested that depth be represented

as a- h1erarchy of domalns, and-that further:elaboratlon of
the stxmulus could occur within each domaln..This within-

domaln elaborétion;vhf;
_wi

bhas been labelled 'spread of

Jﬂ;ﬁﬁvo fac111tate memory. The effects of

a spread of proce551ng is 1nvestlgated in this study. In

VA

!

éddltlon, the levels of processrng procedure 1s used to’
examlne the nature of optlmal encodlng strategles employed

in preparatlon for recall and recognltlon tests.'

‘ _ N
. N o Tl ',aﬁghl .
g o . . o , . P .
. . . . . . . - ,7

Depth and spread of piocessing

o concelved of -as a contlnuum proceedlng fron analy51s of

> : A . L

Cralk and Lockhart (1972) proposed that the varlety of

proce551ng operations performed on a stlmulus could be

°

phy51cal,.or structural features to analy51s of semantlc

‘features. The durablllty of the uemory trace produced by

these analyses vas postulated to be a functhn of the

ndepthu’of processing' the more sénantic (the deeper) the

proces51ng, the more durable the trace.

Lockhdrt'et'el (1975) amended this view of depth as.

result of objectlons that physxcal, phonemlc and»semantic

analyses could not ‘he represahted oh the same continuuma

‘o
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"v‘relatlve depth of each domaln ‘within the hlerarchy 1s the

Lo Infaddition, Lockhert et al (1975) argued tha%ha

i . <

A _‘"\ “q_. , . . N :
¢ . . . - St
N ’ N t
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,Instead°they postulated the existence of " three dlstlnct

donalns.of,processlng. The process1ng domalns, physical

*fphonemiC)“and'semantic, dre proposed to be responsible for . :

a nalyses of qualltatlvely dlfferent features,of the

stlmulus, and are assnmed to be hlerarchlcally related. Tbe

”-same as that proposed 1n the orlgdnal model-fphy51Cal and

s

f,semantrc-doma;ns deflne the.“shallowﬂ_and "deep"'extremes.‘

.. :
s . B .

NS
stlmulus may be subjected to, dlfferlng degrees oﬁ
procesang, or elaboratlon, Hlthln each of the three

N . e L w.* N .
domalns. They referred to these "addltlonal operatlons

-'vithln ane qualltatively coherent domaln" (p 6) ‘as - spread of

proce551ng, and preﬂicted that greater spread would result o

;»-1n a rlcher menory trace and. rlcher 1nfornation for use ?t'
~time. of retrleval. The degree of elaberat{%n of the '_wﬂ\‘..
1vstlmulus,‘and the durablllty of the memory trace, arif' \{_,'f‘
;vpostulated to be a’ function of both "the number ‘and nature. o
of ‘the features analysed." Thus both quantltatlve and -.ijE\g'

Aqnalltatlve aspects of procesSLng lnfluence memory. Thrs 'r;-“\'

Qview h&s been descrlbed fully by Cralk and T01V1ng (1975).

-

In this experiment, to. provide ‘a test of the valldlty

ipof this dlstinction between depth and spread of processing,A

’

tvo tasks uere designed to encourage processing ¥1thln each

.of the three donains. Gne task in each donain was de51gned

to be a !ini!_l processing task, while ‘pe second task

required nore _l; g;g; processxng of the stinulus wlthin

- A . e, , e : -
. .- P L &
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e

”that domaln. Thus retention performance vas compared for
; .

i tasks both Hlthln and between processing domalns.
' -‘;‘ ‘ Q.

.
. o

[fgptiggl'gncgding for'gggg;; and recggnitioni

DifferenceS‘between recall»and'recbgnition heve been
'dlscussed prxmarlly in terms of the number of processes'
;1nvolved in each’ type of retrievai~ hence the d1spute
between theorxsts supporting either one—process and two;»i
.bprocessumodels. More recently 1nvestlgatlons of the two
7retr1eval modes have been concerned Hlth dlfferences 1n the
'nature, rather than the number,‘of processes involved and

,attentlon has been focussed upon p0551b1e dlfferences in

'; control processes utlllzed by subjects preparlng for the‘

dlfferent types of test. Differences in sbrategles used for
‘varecall and recognltlon tests nay reflect tbe dlfferent1al

»depth or spread of - process1ng.

 For e pairéd-assoCiate task~rreund Bretsford ‘and

Atklnsqm (1969) found no differences 1n recognitlon

'-performance for materlal processed in expectation of elther

'urecognxtion or recall tests._Contrary to these results

;Loftus (1971) suggested that knouledge of type of retrleval

‘"‘dtfected storege processes, and-that these storage

'bdifferences vere partly responsxble for perfornance__'
vf¥differences noted betueen recall and recognltlon procedures.
'Loftus found that knowledge of test was nost advantageous“
- for recall' the group expecting ‘a recognitxon test actually

tperforled more poorly on recognltlon than those subjects



Y .

uncertain as to vhlch type of test uould follov. ThlS
failure to find uneguivocal support ‘for the operation of
control processes speciflc to both recall and recognltio

, ' .
typ1Cal of a nunber of ‘other studles.

Carey and Lockhart (1972) found the predlcted

LI

N

us

n is

superiority in recognitlon for those subjects expecting a

‘*recognitlon test. HOWever, no. 51m11ar flndlng emerged in

the“

free recall data, though recall protocols\d%d 1ndicate"'

dlfferent patterns of storage of categorlzed materlal for

the recall and recognltlon groups. Jacoby (1973) also falled

_to flnd differences in free recall for groups antlcapatlng

‘Jacoby's study knowledge of type of test fac111tated

.elther recognltlon, cued.recall, or free recall tests. In

performance only for subjects expectlng a cued recall test~

ued recall apparently encouraged use of a proce551nc

strategy optlmal for both recall .and’ recognitlon tests. In

Experiment I of Tversky's (1973) study us1ng pictorlal

stiuull a slmllar result was obtalned Knowledge of " type

of

test was advantageous for recognitlon, but not for recall.

However, vhen Tversky provided subjects wlth both kn0wledge:l”

of - type of test and a specfglc encodlng strategy encouragxng

produced hlgher levels of recall than those expectlng a

3

recognition test..Grlffiths (1975) reported 51nilar resultS'.f~

"organization of the list, the group glVen these instructlons

for verbal stimu11 and argqu for the operatlon of" control

processes spgéiflc to both recall and recognition proce551ng

nodes.

>
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Unllke previous studles, tpp experlmental procedures

adopted by Tversky (1973) and Grlffith (1975) lnvolved the

use of explicit encoding strategles assumed to be

adVantageousjh“elther recall or recognltlon modes of

‘proce551ng. Grlfflth 1nstructed subjects to" categorlze the

stlmull,'or to use a visual imagery strategy, whlle Tversky

'prompted elther list organlzatlon or feature discrlmlnatlon.

The fact that the clearest ev1dence for the operation of

"control processes pecullar to- recall or recognltlon was

”obtained 1n these tuo studles suggests that the prov151on of

'knowledge of test type, on its own, is not - sufflclent to

1nvoke optlmal encodlng strategles.

Use. of the levels of proce551ng frameuork offers -a
number of advantages over procedures used in- studles

descrlbed above, prlmarlly because 1t serves to place the

.1nvestlgatlon of contt@l processes 1nto a more systematlc‘

"D

‘theoretlcal context. herefdre 1t was proposed to examlnev“

the. operatlon of the control processes 1nvolved 1n

‘preparation for recall and recognltlon testlng in relatlon

‘ to tasks ulthln the three processing domalns postulated by

Lockhart et al. (1975) Thls uould allov an 1nvestlgat10n of

' the relatlve effectlveness of processing v1th1n each domaln

for e1ther recall or recoqnltlon testlng. The procedure

\ &

adopted was simllar to that of - Carey &nd Lockhart (1972)

'except that two control groups vere usedJEP addltion to the

groups . which vere unexpectedly swltched to elther recall or___

“recognition folloving presentatlon of the f1na1 test.-

o.



The subjects were 95 volnnteer’students taking o

a

lntroductory Educational Psychology courses at the

47

Un1versxty of Alberta. Suhjects were randomly assxgned to

one. of four treatment condltlons and vere tested in groups
. .

‘of qne to flVe. The unanalyzed protocols of. eight subjects

were rejected due ‘to 1ncorrect recordlng of responses elther

‘1n the dec1sxon .oxr recognltlon testlng phases of the-

,experlment._

Stimuli

;

~Threei66.ﬁord lists were”chosen from this TorontO'vordF

pool} Thls word pool contalns 1080 -common two- syllable words

betveen flvé and elght 1etters in length The llsts were

‘eguated for total frequency accordlng to the norms of Kucera

and Francms (1967) Three other dlstractor 1lsts, drawn from

the same source, were prepared for ‘use in the recognltlon
[

'jtests. In these latter 1xsts words vere of equ1va1ent"

frequency to thelr correspondlng target vords in the study_

fllsts.fDlstractors for target words were chosen at .random,

"fthOugh vords v1th obvmous physxcal, phOnemlc, or semantic

relatlonships to target words vere excluded The set llsts

used 1n the study uere all of equlvalent total freguency.

——— - —— —— - ——

Procedure - . N

‘Snbjeyts wvere randonly assigned to omne of'fonr grOups
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acebrdingrtouthe type of test given following list
presentation: . | ' : : :

.

Group RORO completed three recognition (RO) tests;

‘ g;ggg'gggg was given two recognition tests-and then ¢
unexpectedly switched to a recall (RA) test follawing

B

preseﬂfﬁtion of the third list. @

Group:- RARA' completed three.recall.(RA) tests,

¢ -~

ARO ‘was givenerecall ﬁests-for the-first’two-'
.vlists'and was then unexpectedly swltched to -a recognltlon

test for the flnal list.

Before»preseﬁtationAof'the firsi list subjecﬁs,vere
infprmedbthat ihe“experiment‘;nvelvedian invesiigatibnfof-e
pe;Cepiual aecisiontmakiﬁé_perforﬁance. TheY'wére:Pet
infefmed of the'retention tests:whicﬁ folloﬁed list
bpresentatlon. ‘Thus the flrst test for all subjects was
‘presented under 1n01dental learnlng d‘mdltlons. Type I-
1nc1dental learnlng as descrlbed’bydPostman (796u)~
'CeﬁditiOns for.ehe final?two iiste uere'ihtentional‘
"subjects vere 1nformed that tests of the type used after P

Llst 1 would fbllow presentatlon of Lists 2 and 3.
On each.trial subjects heard autape*reeophed‘qheStion
the offset-of which was fqilqved by presentation of a word

" on-a screen for 1 sec, At thiéipdint.subjedts wefe‘required
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to make a’ Yes or No . response to the questlon and to record
a

thrs dec151on on. a prepared sheet. ‘The next trlal began Ulth
a dlfferent questlon, presentation of 4 new word, and so on
for . the 60 words. in each list. Subjects were then given a 2.
mln. flller -task, uhlch involved the- multlpllcatlon of' sets
of three-dlglt numbers.'Followlng this the retentlon/tests

‘were adnrnlsteredw

o I3

In the recognitlon condltlons, follbwing presentatibn,A
; subjects recelved a tuo—alternatlve forced ch01ce (ZAFC)
.recognltlon test presented at.a 4 sec. rate by an overhead
progector. Responses for each test item were recorded on -
prepared sheets. For the recall tests, -a, free recall
procedure was enployed, subjects belng glven u mlnr to
recall as many vwords as they could from the list just

presented.

v

Before-presentatlon of List 3 subjects.were 1nformed
that they would recelve the type of Tetention test’ they had
rcompleted on the previous two tests. Thus the sultch on List
'Q3, for Groups RORA ‘and RARO,‘uas unexpected- in a subsequent

questlonnalre subjects confirmed that thls was the case.

wordsﬂvere prepared on*sl;des which were projected
'u51ng a Kodak Carousel projector. External timers controlled‘
" the operatlon of both the projector change nechanlsn and a
shutter uhxch in turn,’ controlled slide presentatlon tlme.
;ach trlal was 1nit1ated by means of a reset swltch operated

y the experilenter.'Total time for a trlal, 1nclud1ng

°questlon,‘word presentation, and response, was 5 sec, A

o -
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pilot study had shown this time to .be sufficient for
'completion of the task. '
Qggst;ggé . Prior''to projection of a word subjects heard :
one of<six p0551b1e types of questlons. Foilowing the ) f_’. q
rationale developed in previous studies (Craik 1973; Hyde &
Jenkins, 1973) the object of these orienting guestions Q&ﬁ
to bias subjects' processrng toward one particular level of
&nalysis\ In this study, six types of orienting questlons

\‘ . .
vere used:

1. 'Is'the'iord printed in capital letters? .
2. Is the follovipg'pattern (of,consonhnts and uovels) ‘
present: eg. CVCVE? , o . e
© 3. . Does. the word contain the souhd: eq. e?
4. boes»the uprd:contain.both tne sounds: eg, g-gﬁg'g?

4 . & .
5. Is the word a nember of the category: eg., Food?

6. Is thefuord a member of both the categories. eg.
- Iime and Tec echnology? = R
(The‘category labels are ingluded'in‘hppendix 1.1y . :

'Wlthln each list each question type was applied” to 10
words, half of the Questions for each type encouragrng

positive responSes, half encouraging negative responses.

sQuestion types 1 and 2 were intended to bias processing
'tduard the thSical structure of the word and thus to bei

asks representative of those: requiring proce551ng priinrily

[
.

vithin the phySical domain. Question 2 was ‘assumed. to
’ require more elabarate processing of a vord's physical
" structure than,Question-1- This task had been used by Craik

©

and Tulving (1975). Response 1atency data fron that-
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experiment indicated that the CV~- type task tqok 1onger to

accomplish than Question~type 1.

Y

L

The tasks‘choseh'for each‘ogrtue phoheh&@ (Queseions 3
.and-u) and semantic processing domains (Quesraons 5 and 6)
ev1nced a more systematic relatlonshlp. Type 4 questions
requlred tw:oe ‘the proce551ng &oad, prina facie, 1nvolved in
Type 3 questions. Slnllerly, Type 6 questions required
subjects to process uords in relation to two cateqoriesw
cqnpared to the 51ngle categorlzation task 1nvolved int Type
5. questions.,hs indlcated above, the purpose ct prov1d1ng
tvo questlon types for each domaln vas to encourage both a
‘ainim g; and an elabor pr0cessing of stinuli within'
‘_those domains._Evldence prov1ded by this minimal- elaborate

comparison was relevent to the_spread and depth of

‘processing hyﬁotheses. - ; L Y

" two guestlon x word orders vere prepared fo

list-order be1ng-presented to half the subj . vxtg1n each

' & b . . ‘\
of the four txeatuent conditions. The three%u -1,llsts are
LS. A | 3 Y
= i 1‘ - ﬁ“- . :’f‘ ' v Z} : ' b,".
- 1ncluded 1n Appendix 1 2. ; é%s“ RS A
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coL Results - ;

©

The‘recall and racognf*ion results are reported

‘separately for domaims,”for the comparison of nininal and
o

4elaborate processing within each donnin. and for Yes and No

o o
.

’responses nt 'dach , df the levels vithin each donain. The

Cﬂom51n annlysis is the most general. It involves collap31ng

t

‘!es/No response data and d@ﬁa from: the two levels withiy,/

eqch donain; This analxpis serves to relate the overall

Co 4 [

results of the, study to the levelS‘of processing nodel The*'

results for minimal and elaborate 1evels "of processing .

3

‘vithin each dom51n constitute one of the major questions of
Y
the study—depth vs spread of processing. The most detailead

analfsis is concerned with retention of words given either
Yes or No responses during list presentation: Recall_&nd”
,recognition results weérec analysed separately. - -,

-q, . ’ ; : .

W v N R o - )

Depth’ of process ngs; hetveenjgongin processing

-

Becognition | N _ ~

2AFC recognition scores (hits) Ear the tvwo recognition

‘ groups are given in Table I-1: scores represent percentage

correct recognition. o

o E .

The results suggest that for the donains unit of .
analysis, the recognition perfornance of subjects in this
study is generally 51nilar to that predicted by the 1evels

" of processing lodel, and found in previous studies usxng the

IS

Py %
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Table I

o .-

%

Percentage correct recognltlon as a- functxon of proce551ng‘:"

Domaln' Recognltlon groups, LlStS 1 and 2

T

| List1 T List 2 .

.

e

' GROUP °  PHYSICAL -PHONEMIC SEMANTIC PHYSICAL “BHONENIC SEMANTIC

RORO ~ ~ 67.87.  76.6  .93.3 7 -76.1 O ..76.1 . 9k.5
(m=21) e T T

RORR . 65.7 75.1 . 93.6 . 69.7 - 76.4 93,7

(n=23)

PR B
———— —— . o v
& -
" 3 <7
. .
i -
r-l_». .
gt .
- i ) 'ﬂg_
o> v : T
v, o)
. . o
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*;paradigm.(Craik '1973~ Craik & Tulving, 1975) Recognition-

performance 1mproves as subjects move from phys1cal to

:

.phoneﬁfo-to semantic proce551ng ta‘f*&Sln both groups and‘bnj'

o

potbll}sts, This 1nterpretlﬁionf » nflrmed by analyses of
wvariance of percentage’dbrrect recognitlon wvhich showed a '
sionifioant'naln effect for domain for both groups on.both
v;llsts. for Group RORO: F (2, u0)—79 88 . p<. 01- for Group RORA F

(2 au)-81 66 p<: 01. Indlvldual comparlsons betveen means,.
u51ng the. Nevman—Keuls procedure (Wlner, 1°62 p. 309)

lndlcated that recognltlon followlng semantlc tasks vas

'/Yclearly super1or to that followlng tasks. 1n the phys1cal or

;phonemld donalns. However/the dlfference betweeh means for.

A

the phy51ca1 and phonemlc ‘domains was not 51gn1f1cant(see

',AppendlxesAZ 5 and 2 6) /Summary tables: for both analyses'

are. 1hcluded in Appendlx s 2. 1 and 2 2, L ;
/ . o L ol

5In general the re#ognltlon perforlance across domalns

follovs the pattern prehlcted by the levels of proce551ng

'model, though the. dlfference 1n level of . perfornance for

phy51cal and phonemlc/tasks is less than expected

>

¥

Recall scores for the tvo recall groups are glven 1n-;. ' [

‘-Table I 2.” Scores are expressed as. percentage correct

P -

recall

e
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GROUP

Percentage .correct recall as a

Domain: .

@

. Table-I-2

Recall groups Lists_1

e

——————
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.,

function, of processing

and 2.

‘List 1

List 2 .

PHYSICAL PHONEMIC SEMANTIC

Ry . ‘ ’ .o

PHYSiCAL PHONEHIC'SEHANTIC.u

: RARA'{
- (n =23)

RARO - .
(n=28)

‘4.3

A

2.7 .

25.8

ol

209 .

6.0 23.1




_ o ,j ::é&: fir',- . 17”56
he level of recall for both groups on both liets vas
.,-QULte low,cand at least: for recall following phy51cal and )
'phonemic taskstprobably represents a 'basement"effect.
JSimilar Levels of recall have been reported by schulman
11197Q) and by Craik and Tulv1ng (1975)' The latter authors
.raised recall 1evels by presenting half of their list 1tems
,‘twice.,Due to the-. need to have comparable conditions for

frecognition and for recall groups such a manipulatlon was

not pOSSlble in this study. L

The recall results do not follow ‘the- pattern predictedf
by the levels of proce551ng model-:increased depth of
- processing, 901ng from phxs1cal to phonemic tasks, does not
*:necessarily result in higher 1evels of recall. Houever the‘
very low absolute level of recall perfornance for these‘

”ltasks suggests that these findings should not be the basis o

: :for serious criticism of . the model Senantic processing‘

_tasks resulted in a relatively good recall _Analyses of

'-variance of recall percentaqes (see Appendixes 2- 3 and 2 “)

'indicated that for both. groups the main . effect for douain f&i-“ﬁ

vas highly SLgnificant. for Group RARA F(2,uu)=60 39, p< 01f'

'-_‘Group RARO F(2 sS4y = 79 39, p< o1. This effect vas due_

8 \.r(
' primarily to the clear superiority of reca11 follouinq

Jseaantic tasks over that feil%ging any other task.-

I
C . '
43

%

“For "both recall gropps, recéll under intentional

’ conditions (List 2). was significantly better tﬁhn in the]

1nc1dental conditions (List 1). gge main effect for List in o

the ANOVA for both groups was Significant' Group RARA P = ?,¢
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e Summar §< depth of processlnq betueeg oga;gs

e
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. . . -

°(1?22y=11.4g; p<.Q1;‘Group,RlRo 2(3.27)=§-72;5P<-Q1\

The/ﬁecall results follou those obtalned.ln other_.

@

/

'-’research on levels of processing (Cralk & TuLving, 1975{

.

O

' i

Experlment 3). Recall following the deepest levels of
proce551ng, in the semantlc domain, is clearly superior to
“that 1n elther of the domalns..Hovever the 1ow level of'
performance oh these latter tasks, 1nd1cates that the free -
recall. paradlgm Jdn. thls study did not proV1de a good test ofi

- . ) / I
the levels of pr0ce551ng model < BT

T e

R o . « - . -
s . : . . . Y
&E'{*

-

The 1mportance of depth of proce351ng for both

recognltlon and recall 1s apparent in the gener&l pattern of;

'Jrecognitlon performance in this study, although the precxse

levels of recognitlon across physical and phonemlc domalns;
%redlcted by the model are not present. Recall for tasksw'

requiring greatest depth of proce551ng ls clearly supemior

to that for other tasks-.other recall results are too lou

\

allow evaluation of the validlty of the model 1n any more

o

detail.'

b,f‘

" -Spread. of Processings 'g; :e.tlge !l.thexz deeélnej

“Recognition

ie
. e
N, h

: Results for the tvo recognitzon groups on. both mininal

‘1and elaborate processing tasks are shown in Table I-3. As isi

apparent in the donain results recognition perforuance

inproves fron physical to phonenic to: selantic tasks, with

v
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E the senantlc tasks resulting in’ hlghest 1evel of ' '

»recognltlon.

- ‘e

The predicted facilltatlon of performance by'further
elaboration with a domaln is not npparent in any consistent
manner. Only uithin the semantic tasks is there 1mproved
'vrecognition performance followlng elaborate tasks. H;thln,
btheuphy51cal and phlonemic domalns, recognition_fo;lowing the

'elaborate‘tesks is generaliy poorer than'that followine'the
"minimal procesSing.tasks.fAnalyses of variance indrcated
“:that 1n both recognition groups there was no sxgnlflcant .
main effect for elaboratlon;'Group Rogovg(1,20)e1.98 p> 25m

Group RQRA_g(1}2é)=1;69,,p>.25;

f ;'Although the Dbmain x'Elaboration.internctionjwes
significant for both groups (Group RORO F(2, 40)—3 46, 'p<f05'
'broup RORA §(2 44) =u, 1“, p< 025) the 1nteract10ns are not of

'major theoretical s1gn1ficance. In both interacthns,

~

"'.dlagrammed in Flgures i- 1 and I- 2 any facilltation due to

7spread lS present only in the semantic tasks. The
vllnteraction for the RORO Group (Flg. I-5) 1s primarlly due
RJ'

to the low level of recognltion on the elaborate task within~

the physical domain.A

The recognitlon results provxde 11ttle support for the?“f o

) spread hypothes;s. Apart from the small degree of jﬁﬁg
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Pafcarraige correct. zoooqpition as’a function of e2laboration within
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"bfaCilitetion of recbgnifiqn accompanying elaborate
nreceSSing within the semantib domsin! elaborate fasks'here.
- no MOre?beneficial fer‘secoqnition-gﬂhn,wére the ninimal
pro’cessi‘ng tasks. | |

hRecall

Results for free -recall folloving the shallow'and
.elaborate tasks are glven 1n Table I-u. The degree of
.elaberatlon -makes llttle dlfference to subsequent recall for

these phy51cal and phonemlc tasks, although the low 1evels

of recaha may mask real deferences between these’

condltlons.
v N ¢ /

In the case of the semantic processiiig tasks a

cons;steut\nattern is evideni"elaboraﬁe precessing results
.Oln better recall for both recall groups on ‘both 1lsts. (The
‘same pattern 1s alse present in the recall results for the
RORA group on List 3, ‘when that greup was switched
Qunexpectedly from recegnltlon to recall) The superlorlty of

. .’
elaborate‘over»mln;mal task recall vas malnly respon51ble

fdr'the sienifidant.m&in effect for eiaborstion‘present in
the. analyses of. varlance for both the recall groups:lGrouR
--RARA F(1 22);15 20°, p<.01; Group RARQ '3(1,2"7?10.80,'p<;'01....'
The Donaln‘x;Elabor&tibn inferactions uere also significant:
Group RARA '”p(z uaf:s"sz,- p<. 0‘1? Group RARO F (2, S54)= 11, 6Q,v
p<'0$; These 1nteract10ns are dlagrammed in Figures. I -3 and

I-4. Inspectlon of theSe flgures 1ndicates that the
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* v
' : h Tabloa T-4 o
B w.
Mepeintiae correat reaoalloasoa farction of slaboration vithin
fomyirs: T ocall gronvns, Lists voard 2, : ,
) Lizt 1 List ¢
AFSUT PEYTITAL o FECMTMIC L mmMamoTs #YSTCAL  PHON®MIC  SEMANTIC
T, " R LA % .M 0 E
‘ AT 1,7 AL, 10T L w.2 YIJR 24,70 9.5 9.7 €.9 5.9 18.4 27.9
(n="3)y" ;.
243 w,f 7,00 L0 3,7 Tagu 32,30 7.9 °.6 7.9 6.7.21.9 35,5
(r=23) ) .
« Note: M-= "inimal processina . )
% = Tlasorite processing, ’ ’ :
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® s

© superiority of egfborate over minimal processing in the
l

senantic tasksupr’%ides the nai' strength of the

L [4]
o

interactiong . ‘ ' - _ ‘ o ) O
P | |
summary: seread of zroggeﬁins- lshgxs tion within

o

Ctematns C | B R

S Tae
T,

‘ﬂthe*ur%fnal processing task Hhile the sane pattern is

The major eVidence for the: predicted facilitation
accompanying spread of proceSSing cones from the recall
'perfornance on selantic tasks. For the senantic domain.‘

' elaboration results in better recall than that wvhich follovs s
present an the - recoqnitiop, results the effect of

7elabdration for performance on that type of test is not :_"

'Tsignificant. Thus, the spread hypothesis proposed by

Lodkhart et al. (1975) is supported only by the recall f

‘t

’results for semantic t?sks.

i EY ; i
“., LA 2 ﬁ‘ " .

5 =] . . . . ) . . ) )
a4 . . . . . . . . .

B , , T
£9§1 i -and !essisve ,.eponsgs - '

123

- LSOQ ‘1 Q . ¥ ‘A . S . '

’*“u Results for ‘the - recognition groups vhen response. tYPe

is*considered are given in Table I 5. The pattern of ) 7"

: perforhance is sililar to that for elaboration. Within the

physical and phonenic donains there is no consistent pattérn

-

vrelating positive and negative responses,,vhile for senantic

.tasks recognition folloving Yes responsesAis generally
better thnn for uords given No responses. Analyses of»

¢

yariance’ for both recognition groups‘(see Appendixes'Z,i-end

©
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"ﬂ?:;é) showed no 51gn1f1cant main. effect for réesponse type;

nor were any’ of the lnteractlons 1nvolv1ng response'ﬁype

51gn1f1cant in. elther group._These results-do neterepLiceie,"

those obtarned by Cralk and Tulvrng (1975°‘Ex§eriment 2) in.
£

~wh1ch vords qlven Yes responses vere recocnlzed mone often ,,,,, 1

than thbse glven negatlve responses, at least for phonemlc

‘and senantlc tasks. Cralk and Tulvxng 1nterpret rhese

N

performance dlfferences ln terms of d;fferences Ln encodlng,
argnlng tbat Yes responses yleld rlcher encodlnqs. As Hlll

be’discdssed later, the 1mp11catlons are that in th;s
.o
experlment the Yes and No responses dld not result 1n¢.-»’
. . R . P14 -
[ 4

- K o . :

dlfferentlal encodlngs.

/

The parallel set of results for recall groups are glven‘-

1n Tible I- 6 As was the cast for recognltlon groups; the y

pattern of perforlance follo

>

no consmstent Qattern. Bovever 1n the semantlc tasks, words"

glven pOSltlve responses are. better recalled than those for

Yy

vhrch the resgonse uas negatlve. \nalyses of varlance sh ng

\b'that the -aln effect for response type was 51gn1f1cant for

.

ing Yes. and No responses showsV

R
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_thé RARO group only- BT, 27)-17 31, p< Q1.,The‘bonain'x .
'ReSponse type 1nteraction .vwas highly sigﬁificant for both -

_ groups- Group RARA F(2 uu)=9 03, p1< 01 Group RAROE

(2, Su)=20 a2,_p< 01. As depicted in Figures I -5 and 1- -6 the
lear superiority of recall for p031tive over negative | ]
de0151ons provides the main.strength in both interactions...'
The relationship betueen positive and negative dec151ons in

recail found in this experiment is similar to that reported

'Ipreviouslx by thulman (197%) ahd Craik and Tu1v1ng (1975).

K

A'separate consideration of pos1tive_f

'and'negative deCi :ons is primarily empirical. As Schulman g

"(197u)_@nd Craik and’ Tulving (1975) have shown, there isa

cons}stent iority in performance folloving pOSLtive"

v pe

dec“ ‘ns; at least for tasks 1nvolving semantlc g§oce551nq

T is finding is replicated here fqr recall, and to a lesser
'extent for repognition..vo similar con51stent effect is

apparént for any of the qther;tasks.

K Lao

Qeri Qiag;.‘ performance on List 3
zeeesee.i-e, e -
Results for groups given. recognition tests on the final 1?7

*gibt are - given in Table I =7, Inspection of these figures»rﬁ
,7indigates that there is no consistent superiority of
kperfornance associated with the group anticipating a

‘ recognition-test. In fact, the group uhich vas preparing for e

RS . . . o-

T
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a recall test did- somevhat batter on both physical and

'phonenic tasks. Analysis of variance for percentage correct'*ﬂ
R S

‘ recognition shoued that there was no main effect for test ;\

u'expectation' I($ uv)wo 92, p>.3. Thus, the predf&tion that

ol

'knowledge of test uould le&d to- better recognition "

'performance is not SUpported by these results._ ;ﬁ'. N

X Hain foects for dod'in and for response type uere bothl-“ﬁb“r‘
'5significant' g(z 94) =58 57 ,p< 001 3(1 47)=10.53, p<.01. - L
The main effect for donains reflected a higher level ot
'r;recall for words processed senantically than for words given ¢
, 'either physical or phonenic procex%ing. Means for the
o’ﬂ"% g
- physical, phonemic and. semantic d&‘tins respeetively
‘were,. 73. 13 73 1% and 90 ex. words given a positive

»

‘_.response wvere recognized more’ frequently ‘thanv those for

Q-

'uhich the r&ponse -was negativa, the respectig_means beingv

“a? 11 and 76 9%.

e

In the ANOVA two interactions ‘were significant._The

,Domain x Response Type interaction (F(2 9u)=3 5&'§p< 05) 1s

"

ﬂ'diagrawmed in Figure I-7. The superior recognition for words»

fgivtn Yes responses in phonenic and semantic domains is

Aa

absent in the physical tasks. This result is siuilar to

'those obtained by Craik nnq_Tulving.(1975); Tne types of

.J».“'. . . ... - . ) ‘ . . .. o . &3
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_reSponse.made to the physical tasks apparently_do not result
in differences.in richness, Or‘unigueneSS, of encoding.

®

Interpretation of . this interaction is made difficult by

the'plesence of a Significant u way interaction- Expectationd

“f Domain X Elaboration X Response type F(2 QU)—- 69, p<.03.

The complexity of this interaction as depicted in Figure I- 8
»
makes it largely uninterpretable. Hhile the pattern of

performace for ‘the two- groups is Similar for the No

.
S

responses one major p01nt of discrepancy is apparent for Yes '
respﬂhses._For the phySical tasks the groups perform in
opposite fashions. The group correctly anticipating,a
recognition test'performed better on elaborate tasks than on
those given mininal processing. For. the group expecting a .

recall test the opposite is true. Flaboration facilitates-

perfornance .of those preparing .for recognition. but did ‘not

Lo

do so for those subjects expecting recall. speculatively,
this might represent a difference ‘in processing for recall_
and recognition'tests. However the reliability of the effect

of elaboration is uncertain, especially Since it wvas not

apparent for the RORO group on the first tuo lists (see Fig.

.

.- ’

1-1).

—

h‘h ' . - ¢
. . --. ' . . ”

The single major difference in level of recognition
perfornance betveen the tvo groups is that for phonemic
- asks, on uhich the group expectiqg recall perforned better
- on both minimal and elaborate processing tasks than did the .i

group anticipating ‘a recognition teft;.This difference.in
level was not sufficient to'provide'a significant
a . . .X . ! .

‘ - M : -
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Expectatiaon

though the difference in means is substantial.

Recall

Results for recall: performance on List 3 are giVeh inv

Table I-8.

x Domain interaction (F (2,94)=2.97, 'p<.10),

o

From the' Table it is apparent that the subjectq

4

preparing for recall perform better following physical and

phonemlc tasks than do those anticipatinq recognition

tesﬁlng. As
performance

groups.

‘on the

fpr‘xhe two
recognition

’processing.

in previous recall results the low 1evel of /

may mask any real differences betueen these

séhantdc'taSES the level of recall is similar

groups, with. those subjects preparing for

recalling more of the words given elaborate

.o

I IR Y

— Analysis of variance of the recall results (see;

Appendix 3. 2) indicated thgt the .main effeqﬁ for expectation'

vas~not sxgnificant- F(1 uu)=1e3o, p>. 25. As in the cmse of

.recognition

Ll

perfornance, the predlcted advantagezv

accodpanying knouledge of test was not apparent for. recall

3
R

oo
\ i
!
o

o’

A
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All other main eftects vere siqnifioant)for the recall.
pezfoxmance on List 3 For dimaiwis(:ﬁz §8) =70. %ﬁ p< 0C1)
this effect reflected the dominanc#.of selantic proceesinq
over other types of task in its effect on subsequent recall;
the nean percentage recall for the physical, phonemic, and
semantic-domains uere 9.1%, 4.u%, and 21, 4% reSpectiveiy.
Elaborate‘processinq tasks resulted in.better.nean recall
(13, u% vs. 9.9%) than aia nininal processing tasks{ F
(1, uu)=1Q 9u, p<. 01. Hords given ‘Yes responses vere hetter
recalled than those given No LequnSGSu F(1,u4u)=23, 80,
p<.001. The mean percentage recall for Yes and No responsee
vas 14.5% and 8.8%. |

) The recall results for mist 3. followed the pattern seen
¢ {

in Lists 1 and 2, vith senantic tasks, elaborate processinq,

l

and,ves responses resultinq in highest Levﬁls of_reCalla

Several interactions vere significant in the analyéis‘

~.of variance. The Expectation x Donain interaction (F /- ./’
(2, 88)-5 57.»p< 01) is diagranued inﬁFigure I-9. -For p ‘/
physical and phonenic tasks knouhedge or the recall est:is
an advantage' the’ group preparing for recall out’ PT forns

the group expecting a recognition test. Thhs advavéage is’

‘not so inportant for the senantic tasks. Oh tﬁos_

nature of processing undertaken appears to off et any
;i;"fé,‘*—v oy B

”tﬁvantgge given by foreknouledge of test type. This : ' K

T

interpretation should however be regarded ‘as tentative in'
light of the 1ov level of recall for physical and’ phonelic ,

processing.ixt is apparent fron rigure°I 10 that this

—

A . : .
! . ~ . . J



N4

. R : - 81

v

-

[:]ﬂ Fxpécted,recafl test: Group RARA
- A . 4 .
301 . .
. Expected recognition test::Group RORA
< . . -
o - c s . -
= . : )
= 20k T : .
(V_‘ "
%% 5]
Sw . i
~ 10L Ks 4
o ) \ '
S . .
l n
A - ~ N
Physical Phonemic *~- Semantic. .
~ LN - DOMAIN
FIGURE 1—9.'Diagram of Expectation x Domain_interactibn:
’ Recall groups, List 3.
[:] Expected recall test: Groudp RARA -
30} - Expected. recpgnition test: Group RORA
— M: Minimal task
<
<
% .
e 201 "E: Elaborate task
£ o
2 B
-
e
<
< 0L i
& -
| anl -

N
—_— i A

i
B .M E ME- ME - )
Physical Phonemic, Semantic

DOMAIN ‘ -
. i

FIGURE I;IO.‘Diagram of Expectation x Elaboration interaction:
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interaccion'of domain and expectation.nas rela{ively similar
for both wmasebmal -and elaborate-pgocessing*tasﬁs.{&he
Expectation x Elaboration interaCtiqn, d;agramne& injFigure
I—iC, is signif;cant: §(2,88)=é.32}.p<.501; Thue,'(uith a
resefvation.about level of perfornancé) it appea;s that for
recall, knowledge of test may be .most important ‘for more
shallow processing; deeper, Semanﬁic,'levels of processirng
apneat to compensate for tne lack of Kﬁgwledge about,tyne of

test. ) : - >

T#e Domain x Elaboration i‘eraction, diagrammed in

Figure I-11%, 1s‘also significani: F(2,88) =8 .52, p<.301, and

Areflects the large degree of facilitation of recall brought

about by elaborate proces4ing within the senantlc domaln.

This result is similar to that noted for the recall groups

.on Lists 1 and 2. An almost 1dent1cal pattern of results is

semantic tasks.

responsible'for the significant Domain x Eesponse Type

interaction -shown in Figure I-12: E(2,88)=2u.97, p<.CO01.

-Mean vecall for words given Yes responses is clearly

superior to-that for No responses'for semantic tasks. With
thp exceptien of {herExpectation i ﬁomain.interaction, tne
tvo«Jay interactions foilow fhe‘natterns diécuésed in recall
results on lists 1 and 2, with the mian effects of

elaboration and positive responses being localized to

TW O éonplex interactions wvere also Significant. From
the diagram of the Domain x Plaboration x Response Type -

interaction in Pigure I-13, it appears ‘that the facilitation

S

o : . , : .82
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due to elaboration occurs largely’ for positive responses,
For negative responses the effect of eiabgfafion is much
reduced. ,Thi® result gives s;pport t@ Craik and Tul;ing's
(197§) dréunent that the effect of a pos?tive response ;ay'
be'zé “speéif; the event more uniquely." (p. 282). It-is
also of iﬂterest (see Figure J—fﬁ) that the effect of
elaboration and positive response is ;ost advantageous to
the grqup‘uhich’;as expecting a recognition test. In light
of th;s'itlappéars.tpgt récoqnitibn'proceésinq is affected

by ofganizafion in the stofage phase of pﬁbcessing; The .

.
¢

interdction diagrammed in Piqure I-14 is that for
Expectation x Domain .x $Elabordtion x Response :}pe: F
(2,88)=6.99, p<.C71.:

L
»

K'The fesults fof_free recall testing following lList 3
genérally follow the pattern observed for Lists t and 2
_recall is best following semantic gasks, and eépecially good
for words givenwelabo?ate_sen\ntic processing and.positive
reséonses. Potentially, the most importagt result from this
éspect'ofrihe'experilent is the Expectation x Domain
interaétibn which suggeéts that knowledge of type of tést 1s
an advantaye at shallow levels of proceSsing, though not for
deeper more semantic processing. The complex interactions
discussed in the last section above are also interesting.
They suggest that the effects of elabérafion and positive

response are to some extent additive for semaptic tasks.

Also of significance was the fact that the group most



= H
effected by elaboration andlp051t1v9 response type and

semantic tasks va's the group preparing for a recogpition

¢
-

Pecognition'résul;s also followed patterns discussed 1in

test.

results for Lists 1 and 2. No overall advantage ot knowledys,
. S I
of test was evident; this was also the case for recall. ‘Fn

.
L3 8

this last fespect the results here do not replicate those of

., Carey and Lockhart (1973) Tver or Griffith (19795).

) ' .
Le&els of performance urder 1ncidental 1hstructions‘
(List 1) and intentional.ihstructions (List 2) show that
vhile.there‘was_no difference in level of recoqniilon
.bet;een the two condftions, ihtgntional,recall wvas hetter
than incidental recall. These resuwlts were confir;ed by
analyses of Qariaﬁce wvhich indicated no significanf main
effect for List in recognition groups: F(1,20)=0.5, F
(1,52)=O.7;'F0;f20th récall,qroups the List main.gffect ¥as
significapt: Croub RARA g(1;22)=11.9; p<.01; " Group RARO F
(1,27)=5.72, b<.01. The faciiitation of recall on List 2 was

-present for all tasks; ‘there were no significanﬁ List «x

Elaboration interactions,

These results follow closely those reéo;ted by Estes
and DaPolito (1967). Craik and Tulving (1975) Experiment 4
also repoft intentiénal—incidehtal aifferenceﬁ in reéecall.
However, these two studieé are used (or not dsea)hko argue

for different pefspectives on recall and recognition. Estes

Y
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and DaPolito (1967) us® their results as the basis for a
. L3

tWwo-process theory of recall and recoqnition,~implicqtinq a

sﬁarch or retrieval process in recall-which 1s-not present

»~

in recognition. Craik and Tulving (197%) fgvor an
interpretation in which recall and recognition are
functionally equivalent. I¥ must be noted tha4 despite Craik

and Tulvin%'s claim that "what determines the level of _(

recall or recognition is not intentiodon to learn. > .w (1975,
p.290), 1t is clear from their‘®wn data, and in the results

discussed here, that intention to recall does have a

‘facilitative effect.,

Discussion

In general the recail énd recognition ;esults give only
equivocal support to the‘distinctiohs between-quali£gtively
different processing domains proposed by Lockhart etwa.
(q975). The present recognition results follow the pattern
pf;dicted by the Yrevels of prgcessinq model, altheugh there
is no consistent superiority of performance on phonemic as
opposed to physical tasks. In recall, while semantic
processing is clearly most advantageous, diffefencgs iﬂ
performance followiang physical aud,pQOnenic'processing are
minimal.” With respect to recall, the low levels of
perfogmance in th;s‘and other similar studies (Schulman,

1974; Craik & Tulving, 1975) imply that the free recall

procedure may not be sufficiently sensitive to provide

*

©

evidence Of differences in nature of the memory trace. This
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problems has recently bepn‘discussed by Tulvind and Rower -
- B

(1974) and also by Watkins and Tulving [1975). Tt is -

apparent the main advant.age of free recall, the ‘'freedom' 1t

gives to the subject, may be a disadvantage when the nature

of encoding-storage 1s under investlgation.

~ >

The effects of instructions to recall also raise a
minor problem for th&se li'e Craik and Tulving (197S) who
give 1ntention to learn only minimal attention, despite

experimental findings which fargue to the contrary. Hﬁpn

subjects are awate that they will be required to recall the

words at a later time, their pr039551nq strategies result 1in
a level of performance which is higher than when they are

not forévarned of the‘recall teét. This line of argument may
suggest that recall apd recognition are being separated in a

manner similar to that suggested by Kintsch (197C), and that

a two-process view of call is being argqued for. N
4

However a two-process - view of recognition and recall
based on an extra retrieval stage being present in-recall,

though not in recognition, 1s not a necessary corollary of

the intentional-incidental results in recall. The issue of

retrieval in recognition.is gquite distinct frOnxgtét raised

_here,. and, as will be argued later, the evidence for

retrieval in recognition is more impressive now than when

reviewed by Mc Cormack (1972): <

N -

Rather, it iiqht be more relevant to consider the
effect of intention still within the levels of processing

framevork. If this is done, the effect of intention to

v



>

0

-_ 91
recall 1; an extra dxl;nsion to the processing being carried
out on the stimulus eveht, and can be likené’«hko the ")des
of pzocess%nq" discussed ‘»y Care} and LQckhart (1973), f'or
that 1s what the intentional recall condition alouhts to.
Hence, iptention to recall may Qefl result in greateg ;pread
6f processing. Such a ‘position could be tentativeély
supported by the resuits obtained on List 3 reéall in this
study which showed superior performance on shgllow tasks for

thosé subjects prepariné for a r2call test (see figuro 1-9) .

Ssuch a difference 1s not apparent,in recognition.

hd -

Thus the nétion of depth of processing is heuristically
fruisful, though dbhbts-lay be raiséd about certain specific
predictions vhich have been derived from the original

"hypothesis that depth influenced durability. In this study, .
wvhile the general sense of the depth hypothesis 1is |
sdpported, it is also seen as a potentially.useful framework
for copsideration of the faétor of intention‘to remember.
Assigning an effect to intention does not necessarily
invalidate the positiop that it is the "... kind of
operations garried oui on the iteas, that deternihés
retention. " (Cr#ik & Tul;ing, 1975 p.290). Rather, intention
fs remenber should be seen as just such a "kind of
operation", though one whith might have én effeé\\over and
above-certain types of orientiné tasks. .

spread of processing: elaboratjon within domains

The results of this study give only qualifieé\éupport.
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to the gotion that further processing within a dosain
rnsults in bgqtter. retcntion. ror tho physicnl and pﬁbnenic

W
domains the effects of further stimsulus elaboration are .

“aminor; in some cases the more elaborate procosainq fesulted
- in MOwver. levels of Qortorl.ﬂco than 444 the sinimal
processinq thk. The major support.for the,spread hypothesis

( w
is found in the recall findings for the semantic tasks, and

r

to a limited extent in the ‘recognition pe{{ornance on. the
same tasks. Hence, the facilitative offecf of sp;ead of

processing is manifested for only one group of tasks.

The semantic tasks in this experiment involved |

.

- categorization of words. The spread of procossing effEct

amounts to the fact that words processed 1in relation to two

—

categories were recalled, and to a lesser extent recognized,

w?

more often than vords related to a single cateqorz&/Spreag
oflprocessing is not the only explanation{of such an effect.

-~

It is possible that the use of two category iabels
reSults in something akin to the'encoding variability effect
explored by Madigan (1969) and Mmelton (1967). According o

«thie ::éothesis, the provision of the second category v%uld

}rovide for greater variation in the encoding of the itenm

and thus greater stotage of 1n£or-ation abeut the item,

vhich would, result in higher probability ‘of recall

The results could also. reflect the effect of subpjects'
\Fse of cues at time of retrieval. fgg’ggdry labels were
Presented as part of the orienting questions for the

semantic tasks, and although no explicit cues vere presented

RO -
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at time of recail subjoct- say have used tha catoqor }(ﬁol-
as self- qnﬂotatqc cuqa vhen asked to rocnll ox rqcoq:}iw
(suvofhl subjects topo:tod use of agch a :ttntoqy 1n c po-t-
expériment questionnaire). If this cuo-utilizution ut tine
of retrieval ‘éid occur, the results ;;?'?hq o!obortfo tasks
should be sililnt to those obtained in lultiplo-cuoinq )

studies. rindinql from thege studisgh (e.g. AcLeod, '11&1..:[
& Broadbent, 1971; Solso,:‘970) indicate that the use ot
|u1tiﬁ1eoquec does result in improved rgqali. solso (1974)
'sq946;£$ tﬁ@& the th?ct results fros generation on iamplicit
assofiative tésponseé-(llééi to the cues.

- - ¢

. o . - . Q ..
Thpuqh both of the above explanations appear as

pPlausible alternative ex’lanations of the etfect of
jelabo:ation, each 1s also calpatible with a spread of
.procossxng interpretation. The difterential encoding, or
-encoding variab;lity hypothesis is in fact quite close in
natute to the idea of:sptead of’ processlng, for both‘

bypothep;cal_processes serve to make the memory trace more

c~

qnidue. _ v _ A ; S

'In the multiple-tueing study hy-Hcleod et.al. (1971) it

"is clear ‘that chs by the-selves do- not tesult in genetatfbn'

" of the stxhnlus uOtd, %ut that cues associatliely relatdﬂ to

. . ‘ é
the stilulus vord do produce. relatively hxgh levels of

recall. It appears that the origiaal encodzng of the word is
made more anigue, or saiiénéf by the §ptegofizgtign‘ta§;. 1
subjects’did-invfaci-ase.¢‘§ogo£j lapels as cues at ti;e of
retrieval, these pore uniéﬁg traces youl&’be‘géro likei;~t§

. . . .
v R . - s - <.

=3
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be‘aséociﬁted with ény IARS. Thus, it is possible to
maintain ﬁhe spreéd hypothegis, though other explanations
may be more explicit in providing suggestjons as to why
spread has the effects élainéh for it. It is also clear that
such a constructicannot be solely concerned with conditions

at time of encoding-storage; the retrievalvenvironment BUSt

also be considered. B ‘ -
. ’) .

In terms of the present experiment, i1t 1s possible to
argue that the tasks used failed to bring about elaboration
within the physical and phonemic domains. Hhile this is a
reasonable criticism it is net all that helpful. In a
quantitative sense the.tasks used here can be defended as
being representative of minipal and elaborate processinag
depands; each elaborqte fask required more/brocessing than
the correspond{ng minimal processing task. Since spread of
processing is essentially a quantitative elaboration, as
opposed to ; Qualifativé elaboration (in the description by
Lockhart et al. 1975), the tasks used appear to have at
least content validity for their minimal and elaborate

titles.

0

A more fruitful criticism of the procedure used in this

study is concerned with the patﬁre of the retrieval tésts

used. As mentioned previously in the ca®e of the free fecall

test, the retrieval tests nay"nof have been sufficiently

sensitive to detect differences in degree of elaboration of
4

the stimulus. As has been argqued by Tulving and Bower

(1974) , both types of test used here may not provide
\/

-
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detailed information about the nature of the memory trace.

)

In the recognition procedure no éttenpt was made to.
relaﬁéfgarget items and their lures on any basis except
frequency. For a p;rticular word the test did not provide
evidence which would allow the inferencé'that the nature 6f
the memory trace wvas biassed‘foward physical, or phonenmicg,
Oor semantic featdtes of the stimulus. A more fine-grained
approach wduld involve the use of a constrained recognitioh
procedure in which target items and lures woq}d be gelated
in a clearly defined fashion. Thus if the,teét involved
target words and their synonyms the mos+t difficult itens
sﬁould,be those which subjects have processed semantically.
(The results of the Anisfeld and Knépp (1968) study support
such a view.) It could® then be reasonably inferred that the
initial encoding had been semantic. Such an argument could
be extended to cover the case where different degrees of
semantic elaboration wvwere involved. A similarly constrained
recall procedure based upon sequential presentation of
various cues at time of retrieval has been proposed by
Watkins and Tulving (1975) as a déags of increasing the

sensitivity of the free recall procedure.

- «

Prior to the present Experiment, Craik and Tulving
(1975) reported one study (Experiment 7) which involved
recall and cued recall tests following sentence cdmﬁfetion
tasks. Present evidence for the comnstruct, iherefore, is
limited largely to semantic tasks folloved by recall data.

Thus, the notion of spread of processing must be seen as one
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supported by rather meagre evi(ience at present. Certain t
other e¥planationé can acéount for theveffects claimed for
elaboration within domains. Futher'investigations of the
"construct may need to employ more sensitive meqsurés of

retrieval.

Positive and negative responses

The rationale for differentiation between positive and
neéétivé responses is also based upon the idea pf stimulus
elaboration. Craik and'Iulvipg (1975) propose that positiVe
responses are likely to retdﬁt in more elaborate processing
of the stinulus~th5h negative regponsés, in the sense that

the memory trace for the former will be more ‘unique' or

¥ .

‘coherent.' This argument is based upon the notion of
conétuityvof encoding proposed by Schulman (1974)y. Tn
Schulman's terms the advantage of the.posifive, or -i
congruous,'reéponse is derived from the fact that in such a
situation the question and the stimulus-word are given a
relational encoding; in the case-of a negat%;p response. no

such encoding is forered.

There is no consistent superiority of retention for
words given Yes responses over those given negative 3

responses in this study. In recall, the effect is cleariy

- -

evident for semantic tasks, though not for‘physical or
phonemic tasks. In recognition, the results are similar
though the facilitation of recognition for words given Yes

responses is present to a lesser extent.
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It 158 in the analysis of results for List 3 that the
strongest effects of response type are evident, In both
recognition. (see Fig. I—1u),.and recail (see Figures I-13,
I-14) , there are clear differences in patterns'of‘
performance for senéntic p;ocessing.,In recognition the
level of performance for positive responseé is higher thah
that for negative responses, and it is possible that the
differences are atteﬁhgtéd by a Possible ceiling effect for
positive response data. The'differencé in pattern of

performance is more pronounced in the recal]l results.

Recgll following semantic procéséing of Hprds given
positiQe'responses is at a much higher level>than‘for
correspondlng tasks in which words were glven negative

-responses. Tt appears that the effect of positive response
and elaboration is cunulative. With respect to this result,
an, explanation in terms of congrulty of ‘encoding makes good
sense. At least for Seuantlc proce551ng tasks, riﬁbonse type.

v .

4
should be consxdered in analysis of data.

On the basis of this C(Eiii7fgﬁ“f?\yould appear that

the questions used in the Physical and phonemic domains did
not encourage major differences-in encoding for the two

. response types.

»
-

The results reported here do not show the bredicted

advantage of knowledge of type of test for either recall or
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recognitioh. Close examination of the studies revieved

.previously shovs that, in the case of recall, the present

results are not unique. Catey and Lockhart (1973), Jacoby
(197u), Griffith (1975) and Tversky (1073) all failed to
find this main effect for expectation, though Tversky (1973)
and Griffith‘(1975)'were.éb1e to elicit the effect by
providing explicit coding strategies for subjects. Coneau
(Noté‘1) has found a superlorlty for groups.expectlng recall

over those glven the test unexqgctedly in recent studies.

However, the recall results provide one potentially

important effect, that associated with the.Expectatibn X

Domain interaction (see Fig. TI-9). This interaction suggests

that knowledgé o% tesi‘ié important up to a point, and that
suqh knowledge is less inportant‘the.déeper, or more

éemantic ﬁhe processihg. As argued'previouSly knowledge of - ¢
test is not sufficient to produce fécilitation of recall. If
these results prove reliable, the provision of strategies
other than the ones which encourage organiiation may also
facilitate perfor-ance:vhen subjects'knovkthat'they vill be’

given a recall test.

If has been argued@ above that this result may have
important implications for consideration of differences
found in integtiona; and incidental recall situatioms.
Intentjon to learn may be seen as.an intentioﬁ to ﬁse"a

particular processing. strategy or control process. For this

neason the intentional learnlng condltlon, and the

. utlllzatlon of an optilal proce551ng strateqgy in preparatlon
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for recall testing, é;e functionally equivalént.

"It is in;eresffng to note that in tleir study of
senantic‘and acoustic coding, Jacoby and Goolkasian' (1973)
/found a pattern of results.sinil’r toithat depicted in
Figure I-9. In their study, no incidental-intentional recall .
di;fé:;chs vere present for the senéntic.coding't;;k, but
on acousfiq tasks intenfional recall'w;s superior té that in

an incidental learning condition.

Neither recall nor récognition results support the view
proposed by Underwood (1969; 19721 that different-types‘of
attributes would be~differentially influential in : .
reéognition and recall. On the basis of Underwood's view,
physical and phonemic attributes may ‘have been‘expécted to
ibe more important in red%gnition than in recall, and
sempantic (associative)uproceséing more important in recall
than recognition,. Neitﬁer prediction is cénfirned.ﬁy these
results, Contrary to Undervood's view, the group preparing
for recall performed better on phonemic tasks in both recall
and reqognitioﬁ. However, i; is uynclear as to why phonenmic
processing sho&ld be optimal for free recall.

Performance on semantic tasks argues strongly against
the view that recogn;t;on is not affeéted by organization.
Indeed, the ma jority qf evidence pfovided by studies ﬁsing
the levéfs of proqessing-procedurgs has bhoun'the'inportant
effect uhiéh'orgéni;ation_has on both recall and .
recogpition. The.result§ of List.é performance indicate that-

subjects preparing for recognition in this procedure are.

“+
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w
able to utilize organization.te an extent\eéuivaledt to
those preparing fot”recéll. Such a tihdin¢\argues against
the conclusion of Griffith !1975) that orientingztasks
~fostering organization are optimal for free-recall. The
effect of\organization ch fecognition iﬁ;this studf also
argues against the position of Kintsch1(1970)tthat
[organlzatlon has llttle Oor no effect on reCOgnltlon,
althougqh the present results address an issue which was not
considered by Kintsch. Kintsch argued that organlzatlon had
no efgect on recognition pecause recognition did not involve
“éetrieval. However, as pointed out by ncCoruack (1g72); |

recognition can-'also be influenced by organization in

encoding-storage, irrespective of the issue of retrieval.

° -

From the result§ of'thie experiment it appears that
.preparation“fot recognition involves organizatien during
encoding-storage. Hence, the two-protess view of Fintsch
(1970) may still#be viable, if not for the reasons he

proposed.

v

"The most important aspects of the‘present fesults né§

be summarized as follows:

T Q&iQ@ is equiwvolcal support for the distinctions betwéen:
qﬁalitatively different domains.

2. Intention to recall has an effeet vhich appears to be
;est important at shallow levels of processing. Such a

fihding can usefully be accommodated by the levels of

-

- N

processing model.
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The evidence for facilitation of performance due to
spread of brocessinq is limited to performance on
semantic tasks. Atipresent the investigation of effects
of both depth and spread may be handicapped by lack of
sensitivity of retention tests,
Evidence for congruity of encoding %g limited to
sélantic tasks. On these tasks the cumulative effect of
elabéréte_processing and positi?e responses is
strongést.
Thére’uas no ovefall.facilitation of recall or .
fecognition'due to knowledge of test type. There is some
evidence’for optimal encoding in recall, for physical
and phoneéié tasks, and in recognition, for phonemic

. o

tasks only.
Recognition‘is influenced by orgénization during storage
and this is reflected in performance on both recall and

v
recognition tests.

For the levels of proceésinq.nodel, point 1 above is of

crucial iiporﬁance. While the proposal that depth of

processing influences durability of memory is supported by.

the results, the definition of depth.in terms of .

'quélitétively distinct prdcessing domains is not, For this

reason the distinction between domains was examined more

closely in Experiment II. A more poﬁerful test of the domain

hypothesis was designed involving a more complex physical

processing task and a change in the nature of the

recognition test as discussed above, The general purpose of

these changes in procédure was to test a strong version aof
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the. domain hypothesis described 1n Craik and Tulving (1979).

]
One further aspect of Experiment 11 ..xamined the proposal

that differences in retvnthﬂf‘ollnvinq the differept

orienting tasks reflected differences in pracessing load or
' ¢

.

effort involved in carrYing out those tasks, ;

*y g



EXPEKIMENT 11

.

The results of Experiment I raised two doubts about the
validity of Lockhdrt, Craik, 4and Jacoby's (1979 description

ot depth of processing 1n terms ot doma&ns. First, the

‘ . b
distinctions leld to exist between dona&ns did not emergqge

clearly in performance data. Im addity 1t was apparent

" domain did not

[i§t1mulus event.

’&i& power of the
i ’ .

A% ne domain N
(

hypothesis. Therefore, this hypothesis was tested directly

procedure used on Experiment 1 a$ a test
in Experiment II. The tasks used in this study were .
modified, as a result of the‘experienbe in Experiment T, and
a different recognition test was adopted. In addition

evidence was gathered relevant to thg degree of effort
e

involved in each of the different protessing tasks.

e POl B3 B P E T B

Depth of "‘processing and the retrieval environment

In postulating the existence of qual;tatively different
prdcessiné do-aiﬁs Lockhart, Craik and Jacoby-(1975) set
down a 'strong' version of theilevels of procegsiqg view of
memory.: The 'strength' in this ling of argument lies in the
critical prediétions which caﬁ be derived from its'centrél
,bostﬁlatg. Craik and Tulving (1975) made just such a

critical prediction in discussion of their most reécent

103
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experiment s: *

critically on the qualitative nature of the{ oding
operations performed--a minimal semantic andi¥sis is
more benefical for memory than an eltaboraté structural
analysis. (p.291). ’ o

. 1t should be borne in mind that reten%!‘: depends

On the basis of their own data such a claim would seem
to find good support, at lmaast for recognition tests of
memory. However, in Experiment I, while the recognition
results were generally supportive of this above position,
they were not uhequivocally So. The recall results in that
study,” and in Craik and Thléinq's (1975) own Experiment 3,
do not show any diffgrences in level of pefformance between
tasks in physical and phonemic domainmns. Thus some doubts arg'
raised about the above domain hypdthesis, Furthermore the

\

\-‘//fbsults of studies dinvolving highly practiced physical

'proceQSinq (Rolers, 1975) argque for thé boverful effécts of

< ) -
some types of physical analysis on subsequent memory.

-

In discussion of the procedure employed in fxperiment I
dissatisfaction.vaé expressed with the physical tasks
employed. Neither of those tasks required consistent
progessing of the complete word-stimulus. The decision about
upper or lower case could be taken on the basis of the first
letter of the word, and several subjects reported fhat the
consonant-vowel question could sometimes be ansvered by
reference to less than the conélete word., Since similar
critiéisné are applicable to physical tasks used by other
investigations of levels of pﬁocessing it seemed important

to employ a physical task which necessitated that subjects
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procesns the complete uord-stilulﬁs. In othet words a more
complex physical processing task.wés requitred--complex in
the sense that it was -orL varied’or subtle, rather than
beyng more time consuming, In :Hxs study the task for the
physical domain required subjects to‘check words for

. . .
spelling errors,

While it was hypothesizez that use of the spelling task

should operaté to facilitate retention for words processed

in the physical domain, one further measure was adopfed'to p

@

increase the bover of the tes¢ made on the pfédiction by
Craik and Tulving. This involved biassinq the recognition
teét aga}nst semantic processing, by making the recognltidn
test harder for words processed semantically than for those
processed physically or phonemically. tdlIoving Tulving an§
Bower (1974) it is argued that if the initial encoding of
the memory trace vas primarily semantic, then a recognition

‘

e injitial

test which involved choices between target words and Fﬁeir
synonyas should be more difficult than iEQ;:T

processing had been physical or phanénic. Such a position
appears reasonablekén the b§sis of the study by Anisfeld and
Knapp (1968) in which subjects made more false recéénitiép
respoﬁses to assoCiates and synonyms than to control vorés.
If this should occur in this study, then recognitioh for-

-

target words processed selantica;ly_pighp'vell be no better

than that for words fo;lbwing a ¢onplex physical prodessinq'

task. Though such a finding would not invalidate the depth

-

hypothesis, it would argue against the version quotéd above,.

Therefore, in this study, the recognition tests used Wwere

LY
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componed of ‘target words paivred with thei synonyms,

7

"The task®s chosen to represent the phonaesic and physital
domains were also cHanqed ffoi'gxperilent I. A rhyming task

s

/

was used to represent phonemic processing. This task kad
) i

been used in several previoué levels of processipfy studies

, 1
and was felt to yeild a more complete processifig of the wvord

than did the tasks used in Experiment I, For

e semantic
domain it wvas fellt  important to employ a task which did hot 7
use cktegdfy labeis, S0 thqt thesevlabels vould not He
i;vailaﬁle as cues at retriéval. Thus, for sesantic
processing, subjects were required to assess whether Qords
were 8§$3si£e in meaning. |

s
A

»_ The mixed-list design of the first study was modified
"so that any proble-s created by subjects' use of selection
strategies‘in svitcﬁinq from one tgsk to another would be
avoided. In this study a v}thin-squectS, between-lists

design wvas employed.

The major aim of this study was to test the predicpién
that any semantic anaiysis vould be more beneficial for
reteﬁtiqn than any physical analysis--a prediction crucial
to lainfenagce of the domains of processing assumption. The
test was bjassed against support of—the prediction both by

use of a complex physical task, énd by the structure of the

recogni}ion test.
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Qepth of pProcessing apd effoft .

triticimsms of the ﬁhynical tasks Qubd in Experimannt |
suggested that these tasks did not roq;;ru\couplpta
procesging of words in the study list. !f this was gfhe case
then 1t could be arqued that differences 1in Letention“
tollowing, say, physical and semantic processing might
teflect differences 1n the amount of effort involved in
processing of those tasks, Walsh and Jenkins (1973) made a
similat arqument vith respect to the orienting tasks used 1n
their study. Although Walsh and Jenkins did find support forl/
this effort hypothesis, their method of investigation was
rathsr molar, involving the examination of effects of

various combinations of orienting tasks\qp subsequent

recall.

Por this study a different method was used to gain
evidence about the relationship between depth of processing
and effort. The task involved use of an unattended list

which was presented simultaneously with the target list.

The rationale for use of this method was based upon the

premise that the individual's limited-capacity procéssing
N .
system is subject to control by subject-initiated strategies

which can be influenced by task dqlands (Posner»and fynder,
1975). If orienting tasks may ilpéSe_different éé-ands upon
the processing systeam, then these de;and differences should
be reflected in 3differential retention of an unattended 1list
common to all orienting tasks. Hence if one orienting task

oy .
places greater demands on, or requires more effort from, the
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processing system, then the level of retention for the

S
unattended list should,be lower than that fcllowing less

demanding orienting tasks. If such differences in effort’
were relevaﬁt to the orienting tasks said toobe
repregentative of different 'deptps‘ of processing, then the
characterization of depth would perhaps be more guantitative

o

than qualitative.“

Experiment Il was thergfﬁrg concerned with two aspects
of the description of depth of processing as a dqualitative

construct:

1. The overriding importance of a semantic analysis for

subsequent memecry of an event; and

>. the amount of effort involved in different types of

processing.

Subjects

The subjects were 63 undergraduate students taking
Introductory Psychology courses who participated to fill
course requirements. Subjects were tested in groups of
between eight and twelve and were randomly assigned to
treatment conditions. The unanalyzed protocols of seven
subjects wvere rejected due to incoftect recording of

responses. In the recall condition over half the subjects

failed to follow directions for the cued ;eﬁ@ll tests and
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thus this data was not analysed in this study.

Stimuli

Three 60 word lists were chosen from the Tor&nto word
pool. This word pool comprises a group of unrelated, tvo-
syllable vords between five and eight lettefs in length, all

'
having a Thorndike-LargE (1940) frequency rating of A or A-
A. The limts were equated for total frequency using the
norms of Kucera and .Francis (1967). For study list
presentation each of the target word: .:=s pdired vwith a
comparison word of equivalent freu “omparison words
were either unrelated “to, or were 1: @ ,'or antonyms of,
the target words. At time of presentation, a target word and
c'1ts comparison word were presented on the same slide. Target
words, printed in upper case, were positioned Centrally on
the slide, while comparison words, in lower case, appeared
in the botfom right area of the slide. A typical

presentation was similar to the examples below:

j o - |
r 1 r ] L A J
-1 | | | | |
| AROUZE | | TOUGH 1 | UNITE {
| i | 1 | {
i status { | rough { { divide i
| A [ & 4 L —

LIST 1 LIST 2 LIST 3

Due to the method of presentation of stimuli in these lists
it was not possible to apply each of the orienting tasks to
each list. However, prior to the first experimental session,

lists were tested for difficulty level. The lists used in
)
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the study were of equivalent levels of difficulty.

For the recognition tests three distractor lists were
prepared. Words in these lists vere chosen to be .of
equivalent frequency to the target words, A1l words in the
distractor lisfs were synonyms of target Hords, so that each
test item in the ;ecognition tes; involved a choice between
a target word and its éyhonyu.

; .
A final list of 6C words was chosgn for auditory
. \

presentation as the unattended list. Words in this list were
chosen at random from the same source as\words on the study
lists, though voxés with obvious physicalx phonemic or
semantic relationships to words on the study lists were
excluded. The study lists and the unattended list were of
equivalent total frequenéy. |

!
“»

For subjects in the recall conditions a cﬂed-;ecall R
test was given following completion of the free recall test.
As ind;cated above the ﬁata from the cued reca11>test_vas to
a large extentuspoiled“by subjects?® failure'to f&llow
instructions, and was therefore Excluded;fro- any analysis.

TN

Procedure "

&

Subjects were assigned randdmly.to one of two groups
according to the type of retention test (recall or
recognition) which folloved study list presentation. Three

orders of study list presentation were used for each group,
-

so that each type of task was done as first, second, or
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third 1list fgr both groups.

At the start of an eiperimental session subjeéts vere
informed that the experiment involved two key aspects; a
perceptual decision-making task carried out during stﬁdy-
list pfesentation, and a test of retention. Thus all, groups
in this study were tested under 1ntent10nal learnlng
conditions for all three lists., Subjects were told that the
playing of the unattended list was® simply to provide an
interference ;ask to uhich'they need not attend. Before
presentation of each study list groups were reminded of the
task and given examples of the_task fof practice.
(Instructlons given to subjects are included ln Appendix

4.5). _ . -

Words were~prepared as slides and vere pfojected onto a
screen using a Kodak Carousel projector, the‘operatien of
wvhich was conprolled from. the tape-recorder. Each slide was
visible for 2 sec. The intertrial:interval was 3 sec.

Subjects recorded their responses on prepared sheets.

Quring the first list seen at each session, the words
on the unaftended ligiivere played over the‘séeakers of a
Sony TC630 stereophonlc taperecorder. The onset of the study
word on the screen and the unattended.vord on the tape vas
simultaneous. These events. were $ynchronized using a Koda&
Sound Synchrbhizet\vhich placed a pulse on one ;fack of the
tape. This signal then triggered the change mechanism of the
projector so that the presentatlon of both study and

unattended lists was controlled from the tape recarder. This
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system was also utilized for presentation of the remaining
study lists; during presentation 6f these lists the speakers
of the tape recorder were disconnected.’

Folloving completion of a study list subjects were
first given a z-min. filler task which involved

multiplication of 3-digit numbers, and vere then given

appropriate retention test. Recognition groups received
2AFC test<gn which each test itenm invqlved a choice between
a target wo¥d and its synonym. Recognition tests were
presented on an overhead pfojector, items being presented at
a 7 sec. rate, Recall groupé were first given 4 min. for
free recall and then 3 min. to complete the cued recall

test. Once subjects had'conpleted the retention tést for
items on the first study 1list, they vere~unexpécted1y given
a 2-AFC recognition test fof the vqrds~presénted on the
unattended list. This.test was also presen:. . on an overhead
projector, iteams being presénted at a u-sec.‘fate.'This test
followed bnly.the first study 1ist:éresented at each testing

session. All responses were recorded in prepared test

booklets.,

The recognition results are shown in Table II-1. Means

for the physical, phonemic, and semantic tasks respectively
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were 72.4%, 71.2% and 77.5%. As in Experiment I the semantic
ltask resulted in the highest level of recall thoH?h this |
level is somewhat below the levels of recpgnition present in
the previous study. This drop in level of recognition
following semantic tasks is most likelj due to the change in

the nature ¢f the recognition test used in this present

experiment. elationship between the levels of
recognition following physical and phbnemic tasks is changed
from thgt present in Experiment I. Here, the level of

r?cognition folloving the lore'conplex physical processing

is slightly superior to that for the rhyming task.

I3

Analysis of variahce of percentage correct recognition
indicated a'significant main effect for domain:
2(2,68)=7.32, p<.C?. '‘Individual coamparisons between means
for domains uéing thé Newman-Keuls procedure, (Winer, 1962
p.309).showed that the xecoénifion for words brocessed
semantically Qas significantly better than for vords givep
. physical and phonéliC'préceSSingsat_the .05 level. The
difference bét;een mean reéoqﬁition~folloving semarntic and
physical processing did not aéh;eve significance using the
more conservative Tukeyuprocedure (Hiner, 1962, p.87 .
Details of these analysis are included in Appendix 0.2; The

ANOVA summary table for the recognition group is given in

Appendix 4.1.

The above result does suppoit the prediction made by
Craik and Tulving (1975) that semantic analysis is more

beneficial for reCoéﬂition thaﬁ,even<a complex physical
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analysis.

RecognltionifOt words given Yes rcséonses is
consistently superior to that for wordé éiv@n No responses.
The ANOVA showed that the main effect foi response type was
significant: F(1,34)=31.24, p( 001. The results here follow
those obtalned by Craik and Tulving (1975) in Experiment 2.

The Domain x Response Type lnteractlon was not significant.

Although the recognition results in this experiment do
support the strong version of the domain hypotheéis stated
by‘Craik~and Tulving (1975), two reservations must be kept
in mind. The superiority of. semantic oyer physical.domain

recognition is not highly significant. Furthermore the

original domain hypothesis of Lockhart et al. (1975) is

still not given definitive support, for in this study, the
levels of the recognition performance following physical and

phonemic processing are equivalent.

Recall results are gi;en in Table II-2, As wvas the case
in Experiment I rec;ll levels are low. The major point of
diffe;éPce betwveen these results and those for the previous
study is the marked drop in recall following completion of

the semantic task Performance for physical and phonemic

tasks does not differ from. that in Experiment I.

¢

Analysis of variance of percentage correct recall for

this group showed that the main effect for domain was not
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significant: F(2,54)=0.061 . The main effect for response
type was highly significant: F(1,27)=07.64, p<.001,
reflecting the superiority of recall fbr words given Yes
over thése given No responses. The Domain x Respénse Type
interaction was not significant. The summary table for fhis

‘analysis is given in Appendix 4,3,
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Table TT-1
Percentage correct recognition as a

funptioh of processing domain and
response type.

_—.__--..-_.._.___.___....—.—_._..._—————-——-——-—v——-———--—

RESPONSE * DOMAIN
Physical Phonemic Semantic
YES 75.9 73.9 87.7
NO 68.9 68.6 u.2

______‘_—-——____.__._.-__—__.._-..________-__—__

Table I1-2

Percentage correct recall as a
function of processing domain and
response type

RESPONSE DOMAIN
Physical Phonemic Semantic
YES 9.0 9.7 ~ 10.4

NO 3.8 3.8 3.5
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AS in Experiment I, the recall results do not provide a
good test of the domain glgothesis largely because of the
very low level of performance. It is clear ffop Table TI1-2
that these levels were unexpectedly low for the semantic
task, especially when levels of recall for words given‘
soman&}c processing in Experiment. I are uséd as a point of
comparison. It is important to note that in Experiment II no
category labels were available for use as cues as was the
case in Experiment I. This point will be taken up in

discussion of these results.

The pattern of recognition pérformance for items on the
unattended list, for the recognition and recall groups, is :
shown in Figure II-1. Levels of correct recognition are very
similar following each of the three processing tasks.
Analysis of variance of percentage correct recognition
confirmed this similarity in performance. There was no
significant pain effect for task previously performed for
recognition (F 2,31=0.f§) or recall (F(2,30)=0.76). These
findings provide no support for the position that the
different processing tasks used.in this'study differ with

respect to effort.
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This study was intended to‘provide evidence on two
questions of relevance to the levels of processing view of
memory. The results support predictions made on the basis of
the model in two instances, Yyet raise questions dbout'the

details of one major aspect of the model}

The effort hypothesis is not ;upported. There is no
evidence ‘from this study that the tasks viihin the various
processing domains differ with Iespect to processing
demands, in é quantitative Sense. This conclusion is based
upon the similarity in level of recognition performance for
items on the unattended list. These results support the
position arjued by Walsh and Jenkins (1975) that differences
in retention following various orienting tasksuare‘not
simply the result of differences in processing load, or
effort, Hence the enphésis on qualitative aspec¢ts of
processing as being‘most important for influencing retention

is well placed.

Craik and Tulving®s (1975) strong ;ersion of the domain
hypothesis ié}supported by the recognit;on results from this
gtudy. Semantic processing was aore beneficial for
recognition that the complex physical processiﬁg. Obviously
the hypothesis under test_is no;'universally,acceptable on
the basis of results fgoh this one study, eépeciallyvsince

the significance of_the effect, in statistical terams, was"

marginal. Yet the result is sufficiently supportive of the

domain hypothesis to encourage further research on this
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topic.

The changes made in the tasks, and in the nature of the
recognition test, appear to have_:;;ked in the intended
fashion. Recognition for the physically processed words is
quite high relative to that for words processed
phonemically, expecially since phoneamic recognition is
similar to that found in other studies (Craik and Tulving,
1975). On the other hand, the level of performance following
the semantic task is somewhat lower than that found in
previous studies, although without use of a control group
vhich.colpleted an unconstrained recognition test for the
same worés, it is not possible to argue conclusiveiy that
the change in the test procedure effected the drop in

performance. On the basis of results from the Anisfeld and

Knapp (1968) study, such an inference might be justified.

The major problem raised by the present results is one
which relates to éhe specification of the hierarchy of
domains by Lockhart et al. (1975) . In their paper these
a;thors propose the existence of three qualitatively
distinct domains: physical, phenemic, semantic. The
.viability of such a distinction must be open to gquestion. In
this study there is a clear divergence from this pattern;
the differences expected between physical and phonenmic

domains were not present in thes€ results., A similar pattern

was also present in Experiment I.

While the recall results are all at a low level, the

recall for words processed semantically is worthy of note.



121
On the basis of the recognition results it can be Arqupd
that the task did encouragde a deep level of frocessing. Yet
such a conclusion is certainly not possible in the case of
recall. A number of possibilities emerge in consideration of

this result.

The pattern of performance of'the recall group may be a
function of a low level of processiné, although the
recognition results arque against such a position. The

y
results may represent a consistent 'basement' effect as a
result of the recall task being inQrdinately difficult,
irrespective of the orienting task undertaken. Though this
appears as a likely explanation of the bhysical and phoneaic
recall levels in this study, and in Experiment I, it is not
clear why the performance on semantic tasks should be so
much reduced in comparison to that found in-studies
utilizing similar list length. The nature of the task is one
possible locus of this change in level of performance. The
antonym task has not previously been used in the levels of
processing procedure (to present writer's knowledge), and
this lo; level of performance might well be cLaracteristic
of other tasks. The categorizationA;nd sentence completion
tasks which have resulted i? relatively high levels of
recall are perhap§'unique, in the sense that they establish
"relationJI enéodings" for target words, A positive response
to a categorization or sentence conp;etion task does include
“the word within a'contexf. A,positive response to the
antonym questibn:perhaps operates to exclude a vord from a

given context. If ‘this'is the case the lower level of recall

L%
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may result from such a low level of congruity is esponses.
such an explanation would however argue against a defination
“of depth of processing in terms of distinct processing
domains. All these exélanations must be regarded.as

H

speculative until subjected to further test.

One obvious objection to the doubts raised about
qualitative differences bhetween domains on the basis of the
present results centres aro;nd the nature of the physical
task used. I® could be argued that this ‘'physical’ task is
really *'semantic', and that the failure to find ditferences
between the two tasks used here support this view. While
such an argument cannot be refuted at present, its use
points to two major probleas inherent in the levels of

processing approach as it is presently conceived.

The first problem is concerned with the scalihg of
task§,vor with their classification as semantic, phonemic,
%F'ﬁgysical. Though there are éome guidelines for deriving
characteristics peculiar to each type of task, the
poésibility must be entertained that any processing of a
word involves some semantic processing. Encoding bias models
(Heyer;\Schvanevéldt, and Ruddy, 1974) have been proposed as
one way oqlresolving this difficulty and in  fact the levels
of processing abp:oach utilizes such an approach. The
encoding bias model allows for some semantic coding, but
assumes that the predominant bias of the encoding effected
by a phonemic task is phonemic. The broblen with such models

is that of establishing, a priori, satisfactory

S .
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classification system which allows a suitably sound basis
upon which to make predictions atout effects of

qualitatively different tasks.

The second probiem is closely related‘to the first,
though it is perh§psxmore general. How much physical
processing makes a task physical, as ¥pposed to phonemic or
semantic? This is a problem raised, essentially, by the
postulating of qualitative differences between cessing
domains and it may be a problem associated with all

qualitatiwe distinctions (Brainerd, in press).

In regard to both the above problems it appears S:at
further work on development of the levels of processing
etodel must be concerned with utilization of a more precise
scale of depth of processing. This point will be taken up in

the Concluding Discussion section of this thesis.

The most significant findings emerqging ftom this study

are: 5 e

1. The stror: version of the domain hypothesis proposed
by Crai: »d Tulving (1975) is supported by results
here. This support must at present be qualified
because of the marginal statistical si&nificqnce of

b

the result.

2. There is no evidence from this study that differences
in processing load, or effort, were involved in the

orienting tasks used.
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The hierarchy of domains postulated by Lockhart et

‘al. (1975) is subject to question in light of both

these results, and more general problems concerned

with specification of such a hierarchy.



EXPERIMENT ITI

ARecent studies of developmehtal aspects of memory point
to at least two major differences in the me mory proc95$és of
children and adults. The first is a difference in‘usé of
COntrQi processes, or strategies, in memory. The second is a
difference 1in &he products of procesi;ng4a diffepence in- the
nafure of the memory trace. Both points are‘of cen£ral
toncern in the 'levels processiﬁg model, ;lthohgh this model
. has not been appIied in any systematic way to the studf of
childrén's memory. The present study is concerned with the

recall apd recoghition performance of children using the

levels of processing approach.

Control processes and development

The first d;fference note!)ove was given prominence
by_Plavell_(1970) vh®n he proposed that the construct of a
'preoduction deficiency"characte:ized mEemOry processes in
the young child. A production deficiency isiapparent when
procesées or strategieé which would facilitate perfornénce
on a task are not pioduced, and hence not used. Flavell
argued that sﬂch a dgficiency vas manifested in the
performance of young children on tasks requiring use of
strategies such as rehe&rsal. There is a comnsiderable amount

of evidence which indicates that although young children do

not Spontanedusly use rehearsal strategies they can be

125
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trained to do so, Hlth good results (Ashcraft & Kellas,

-
> )

1974; Belmont 8 Butterfleld, 1971; Broun,
Campione,Erayawllcox,1973). Such a pattern of results
typifies the production deficiency described by Flavell. A
similar view has been advanced by Rouher (1973) with' respéct
to use of elaboratlon strategles - the "generatlon of a
common referent for the 1%en$ to be coupled®" (p. 5) in a
.palred - associate .type task. The‘developmental change
described by Rowher is similar to that detailed by Fngell
(197C) ; spontaneous use of £he strateqgy is not présent in
childhood, but is in evidence in adoléscence. Thus -some type

of discontinuity is postulated in the development of control

processes. Hagen (1971) also supports such a view.

fhe sécond difference mentioned above carn be aésociated
vﬁith a view described by Underwood (1969; 1972) that the
memory trace be-conceived of as an 'ensénble of attributes'
or features extracted during the initial stages of
processing of an event, Research stemming from this ﬁoSition
has suggésted that there are differences in the felative
importance of various attributes at dlfferent ages, Bach and
Underwood (1979) found that éboustlc attrlbutes contributed

¢ .

mOre tO €rrors on a recognition task than d1d.associative
attributeé for second-grade éhildren, but that the reverse
vas true for sixth-graders. Pelzen and Anlsfeld (1970) noted

a 51n11ar pattern for their thlrd- and slxth-grade subjects;

false récognitions vere predominantly acoustic for the
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younger children, whe;eas both semantic aﬂd acoustic €errors
were frequent ih performance of sixth—gfaders. Freund and
Johnson (5972) unconfounded orthographic and acoustic
attributes and found thét, while errors of false recognition
were equaliy frequent for both attributes in Grade -3, the
orthographic attribute appeared to be ddninant for first-
grade children. similar results were obtainead by Cramer
(1972), and in free recall for critical items by'Hasher and
Clifton (1974), both of‘whoi found a change in the salience
of different attributes with increasing age. From these
results authors postulate a discontinuity in relative
dominance Of orthographicsacoustic and semantic attributes

in the memory of children and adults.

Consideration of each of these two postulated
discontinuities, in use of control processes and in
attribute dominance, in relation to the levels of processing

model leads to apparently conflicting predictions.

If the production deficiency is as described by Flavell
. (1970) it should not be operative in the incidental learning
procedure typically used in levels of processing studies.
The production deficiency, in the case of rehearsal, is
overcome 6nce rehearsai instructions are provided (Hagen,
Hargrave & Ross, 1973). Orienting tasks -such as those used
in Experllents 1 and II above, would be equivalent ¢o the
prompts used in studies such as that by Hagen et al. (1973),
and thus would be expected to initiate contrcl processes or

strategies appropriate to carrying out those particular
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tasks. Purthermore, if semantic orienting tasks imitiated
~elaborative rehearsal strateéies (Mazuryk & lockhart, 1974),
then one would expect that memory for words procéssed
sena;tically would be better than that for words given
physical or phoneamic processing. Thus if i: is a difference
in use of control processes that, on its own, distinguishes
children's memory processing_ﬁron,those of adults then it '
vould be predicted that use of orienting tasks similar to
those used in the previous experiments should produce a
similar pattern of resglts: semantic processing should

result in better recognition or recall than either physical

or phonemic processing tasks.

A different predictioﬁ would be derived from the
results of the attribute studieg. on the basis of those
studies, using subject popuiations similar to the one used
here (avérage agé 9.1 years), phonemic, and possibly
physical, processing tasks should resﬁlt in retention which
'is superior, or comparable, to that of semantic tasks.

Stated in a veaker form, it would be predicted that th'
importance of semantic processiﬁé tasks for subsequent
recall and reEognition in adults, should be much reduced in

the case of the children used in this study.

Hence the first najor'question in this study will,
involve an examination of the patterns of recall and
recognition performance of children, following physical,'

phonemic, and semantic processing tasks.
.
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As indicated in the review of literature a final study
was planned to investigate more thoroughly the memory
aspects of the simultaneous -successive processing model. A
further object of this study was to attémpt to relate levels
of processing to simultaneous-successive processing. lLargely
due to expansion of the first part of the project from one
" to two experiments the major part of this intended final
sfudy could not be as extensive as planned. Initially it was
intepded to provide data on overt rehearsal strategies, and
organiiation, in addition to the two points which form the
focus of the experiment. However, the subjects given recall
and recognition tests in this study were also given tests of’
similtaneous and successive processing. Thus it vas éossible

to in¢lude scores from the recognition test in a factor

analysis with the other test scores,.
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Subjects

Subjects were 15(C Grade 4 children, both males and
females, in normal classroomé in the Edmonton Separate
School System., The average age was 9.1 Years with a range
from 8.1 to 10.4 years. The five schools from which Subjects
were tested were relatively homogenous with respect to
socioeconomic status (SES). No fdimal me&sure of SES was
used. The children wefe expected to be from the average to
high ranges of inteliigence as no special classes were
included in the sample. From school records the average -
verbal intelligence of the sample was 107.4 as measured by
the canadian Lorge Thorndike Intelligence test, thoﬁgh thé
range was quite wide, reing from 77 to 145, Testing was
carried dut in the classrooms in normal class sizes by two
experimenters. The protocols of 20 subjects were rejected
due to failure of subjects to f?llov instructions either
during record;ng of respomnses of at time ofitest. The
majority of these rejected protocols involved improper
recording of Yes or No responses, or spoiling of recognition

fests by selection of both ,or none of the alternatives.

Stimuli

Two 36 word lists were developed for the experiment.
The words were concrete words chosen largely from the
ratings of Paivio, Yuille and Madigan (1968) and Vvan de Veur

(1975) . Five words not rated in. the above norams were used,
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while t‘glve other words were rated according to their stenms.

(qolden- gold) or to words of comparable meaning (railway-

———— e — =

railroad) included in the norms.

one word list was used as the study laist, the other was
used to provide 2&stractors on the two-alternative forcéd—
choice recégnition (ZAFC) test. Two orders of the study list
were prepared; both word order and question type-to-word

order were randomized on both list orders.

Procedure

The procedure adopt;d in this study followed closely
that used in Experiment 1. The words on the study list were
prepared as slides and were projected onto a screen using a
Kodak Carousel prbjectorp Presentation of each word was
preceded by a question played over a tape recorder.
Questions requiféd.a'xes’or No answer and subjects recorded
their responses on prepared sheets. Two minutes after
completion of the study list half the subjects received
sheets conmtaining a 2AFC recognition test, while the other

subjects were given free recall instructions.

Three question types were used in this study. Each
question type was chosen to be representative of one of the
three domains of processing proposed by Lockhart, Craik and
Jacoby (1975). The questions were similar to those used in
previous investigations of levels of processing (Craik,
1973), the wording being nddified to suit the children in

this study. The three questions used wvere



Phonemic: Does the. word rhyme with ilgg;gl?

~

Semantic: 1Is the word an exanple of an (Anpimal)?

Prior to the start of the session subjects were given each
type of gquestion and asked to explain what it meant. Se:éral
examples of each type of question were given to the group of
subjects and suitable responées were discussed. In addlf;on
a practice list was then given to acquaint subjects with the
slide and tape aspects of the test. This list contained
examples of each type of question and subjects were required
to practice recording of their decisions on the sheets. 1All
subjects were informed -that the test involved a decision- -
making task; they were not informed of the retenfion tests

which would follow.

Questions and slides vere presented at a 4 sec. rate.
Following completion of the study list, sheets for the
retention tests were distributed. After approxinétely two
minutes subjects were given appropriate retention
instructions. Half the subjects were given free recall
instructions, the others were informed about the recognzzion
procedure. Subjects were not given a time limit fQr the

retention tests, though most subjects completed the tests

within 4 min.

The other tests administered to subjects were tests
which had been used in'previous investigations of
simultaneous-successive processing (Das et al. 1975) . Tests

vere administered in a different order to each of the eight

I
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classes tested. Complete randomization of administration
order of tests was not achieved, due primarily to
constraints arising from the time schedules of thevchildren
tested. Digit span, Word Reading, and Color Nauinq tests
wvere administered individually. All other tests wWwere given
to groups of class size. The tests vere:

1. Raven's Progressive Matrices, (Raven, 1965). Designéd as
a test of general, non-verbal reasoning this test
involves completion of a coloured matrix in each of 36
items.

2. Figure Copying, (Ilg & Ames, 1964). This test requires
the subject to copy a geometrical figure while the
figure is in view.

3. Memory POT Designs, (Graham & Kendall, 1960). This test
vas designed initially as a test of brain-damage.
Subjécts are shown éinple geometric shapes ggr five
seconds, and are then required to draw each shape from
memory. Each shape was prepared as a slide and was
projected onto a‘5creen. 15 figures are presented.

4, Visual Short-term Memory. Subjects view a five-digit
grid for five seconds. After offset of the grid subjects,
are given a filler task, ideg£ifying a color on a chart,
and are then fequifed to reproduce the grid exactly as
presented. 20 grids are presenteq.

5. serial Recall. 24 set of four words are presented
auditorily to Subjects. Twelve sets of the vordé are

acoustically related, tvelve are unrelated. Wwords are

‘presented on a tape recorder at a 2 sec. rate.
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Imyediately after presentation of each set subjects are
required to write down the words in order of
presentation.

Digit span. Subjects are read lists of digits of
increasing length. Digits are presented at a 1 sec.
rate. The task requires subjects to recall digits in the
order of presentation. The score is the lengtb of the
longest list successfull§ recalled. '

Word Reading. Thé names of four colours are printed in
black in eacﬁ‘of 1C rows. The 4C words were prepared on
a siid?. The task requires subjects to read through the
1ist<3f 40 words, rowv by'row, as quickly .as possible.
scores represent\tine taken to complete tﬁis task. ’
Color Naming. This test requires subjects to name the
colours of 40 strips presented in the same way as-in the
Wword Reading tes¥s. The subjects' time to name each of

the 40 strips is taken as the score on this test.

RESULTS

As in the previoaus experiments. the dependent variables

interest here were percentage correct recognition (hits)

and percentage correct recall. Due to the fact that both

boys and girls wvere tested in different schools, the first

analysis carried out checked for differences in overall

performance associated with sex or school effects. In the

case of recognition neither school nor sex differences

appeared to play a major role. Analysis of variance of total

list performance indicated that main effects due to sex and

r
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school were not significant; for sex - F(1,75)=0.43 p>.5;
for school F(4,72)=1.34 p>.25. Thus further analysis of the

®

recognition data was carried out without reference to sex oOr

school of subijects.

For recall, although the effect of school was not of
ma jor importance, there were differencés in level of recail
for boys and girls, with the girls performing at a higher
level. Analysis of variance for total reca’ll indicated that
the main effect for school was not significant: F
(4,66)=1.06, p>.38. The superiority of recall performance of

the girls wa ignificant: P (1,69)=5.24 p<.03. For this

reason ana of recall data was carried out separately

for boys a s.

N}

Recognition

Table ;II—1 presents the mean percentage correct
recognition as a function of don;§\ and type of response. In
general the patterm typical of the depth of processing
studies with adalts is also present in recognition
performance of these Grade 4 children; perfgrnance 1ncreasesf
across domains. Recognision levels are quite high ahd may, -
for recognition of words p%ocessedvse-éntically, indicate
presence of a ceiling effect; however su¢h high le&els of
recognition appear in other studies using thiéiproceéu;e, ‘
even those enployiné a different type of recognition test

t

(Craikx & Tulving, 1975). , ‘ e

O Z RN

v
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In terms of the predictigns discussed in the
introduction to this study a most important relationship is
that between levels of recoggitidn following the phonemic
and semantic tasks. From Table I&I-Tfﬁtbis clear that the
level of recognition following the rhyming task used here 1is
considerably higher than 1t 1is in Experiment II. Analysis of
variance of percentage correct recognition indicated a
significant main effect for éomaiﬁ:“£(2,126)=25.06 .01,
with the means for the physical, phoneun. and semantic
domains being 8C,8, 89.2 and 92.7 resiectively. IndiviZual

comparisons of these&.

. TABLE II1I-1

Percentage correct recognition as a function ot processing
domain and response type’ '

_.._—._—_—_.-__..__—___—.-—_—_.—..-_.....__----,_-.._____._ — e — i e e . it S

S~
DCMAIN
Response Physical Phonemic Semantic
YES 79.4 87.7 94.6
NO 82.2 90.8 9C.8

means indicated vhat both the semantic and phonemic

5
recognition vas superior to that for the phfsical tasks,
though the former two were not significantly dlfferentg£§ee
Appendix 5.5). Neither the main effeq& for response type nar

the Domain x Response Type 1nteﬂ&ctlon were significant. The

sunmary table for this analysis is included in Appendix 5.1.
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Recall

Recall results for boys and girls are reported
separately, and are given in Table III-2. These results aré
also shown in Figqure IYI-1. Two major dif}erences in pattern
of response are apparent. The first is a difference in level
of performance; mean percentage recall was higher for girls
than for boys (18.9 vs 14.8). The second difference is
related to response type; most noticeably for the phonemic
task. For boys, recall for vwords given a Yes response was
significantly better than for those given No responses (F
(1,31)=5.u, p<.0%) . This is not the case for girls(see ?Q
Appendix 5.3). The reason for the difference lies primarily

in the divergence of performance after negative responses to

the rhyming questions. Girls recalled both types of words

@

with equivalent frequency.

In other respects the recall results are similar for
both boys.and girls. Recall following semantic processing -
tasks is far superior to that following either physical or

phonemic processing, a result which follows the pattern



Percentage correct recall as
domain and response type for

TABLE
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a function of processing
Boys and Girls

BOYS
DOMAIN
Response Physical " Phonenmic Semantic
YBS 4. 11.5 36.5
NO 12.8 8.3 15.3
GIEKLS
DOMAIN .,
Physical Phonemic Semantic
YES 5.0 16.3 38.3
NO 13.7 15.3 24.6
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a) Boys
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|
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(b) Girls
D Yes responses m

- No responses

:— |

Physical . Phonemic Semantic

DOMAIN

" ) FIGURE III-1. Recall performance as a function of processing

domain and response type for: (a) Boys; and

(b) Girls.
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found in studies with college students.

\\ ~The 51gn1f1cant Domain Xx Response Type 1nteract10ns,
ﬂpresent for both boys (F (2, 62)-19 0, p<.01) and girls (F
(2,64) =6.78, p<.01), reflect the changing relationship
between recall levels for Yes and No responses on the
phy51cal and selannlc tasks. The same pattern is present for
both boys and girls. Although recall for words given
positive responses is better than for negative decisions on
phonenic and semantic tasks, the magnitude Ofxihé difference
is siénificant only for the boys. Suammary tanies for :he
analyses;of variance of percentage correct recall are

. T
included in Appendixes 5.2 and 5. 3.

Hm e _—— —— — ——— g

<

For «he recognition group a post-hoc div%sion of

subjects into top and bot€5n thirds was made on the basis of
. s

scores on the Verbal intelligence scale of‘the Canadian

Lorge-Thorndike Intelligence test (1967) . Mean IQs.for the

High and Low IQ groups were 91.1 and 124.9 respectively.

There were 19 subjects in each group.

The mean percentage correct recognition for the two
groups'is given‘in‘Table III-3. These results are depicted
in FPigure III-2. There is a difference in level of

recognition performance; the means for the groups béing
. -
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Percentage correct recognition as a function of processing
domain and response type: High and Low IQ Groups

— e — —— —— — . e e T . e i e et e . St o b . e e — o St o A o o . o, s . . .

HIGH IQ (n=19)

DOMAIN
Response Physical Phonenmic Semantic
- ¢
YES 84.7 " 88.6 97.4
NO 82.3 : 95.7 95.3
LOW IQ (n=19)
YES 75.6 ' 79.7 93.7

NO 80.6 87.9 82.9
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% CORRECT RECOGNITION
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FIGURE II1I-2. Recognition performance as a function of
processing domain and response type for:
(a) High IQ; and (b) Low IQ groups.
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93.7 (High IQ) and B83.u4 (Lo’lQ).-'Analysis of variance of
this data indicated that this difference in level of

performance was significant: F(1,36)=5.9, p<.02.

Apart from the difference in level, the pattern of
performance for the two groups is quite similar. The
semantic tasks result in higher levels of fecognition than
do the rhyning\and case tas&s. As is the case in the
recognition group as a whole, performance on the phonenmic
task is considerably bétter for children at both IQ levels
than it is for the college subjects who carried out the same
task 1n Experiment II.

-

Simultaneous and successive processing

—_—mrmlRamraES 2=

Analysis of tests in the battery described previously
was affect?d by a similar pattern of sex differences to that
reported, an the discussion of the free recall results. For
the free recall groués differences in performance between
girls and boys were present when the tests were considered>
as a whole. A two group, one-way, fixed effects Multivariate
Analysis of Variance (MANOVA) was carried on scorés for all
tests and indicated a significant difference between boys
énd girls: g(é,51)=2.2u; p<.03; Wilks x=0.75. Subsequent
unvariate énalYSeg of variance indic;ted that girls scored
significantly higher on Raven's Progressive matrices (ﬁ
(1,63)=4,.34, p<.05), whereas b ; did better on the Color
Naming task (F(1,63)=4.0, p<.05). The division of the recall

group reduced the sample to a size unsuitable for factor
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~analysis. For this reason the recall group was excluded from
further consideration in relation to simultaneous and

successive processing.

A similar analysis was carried out for the recognition
group. MANOVA with this group showed no significant

difference due to sex: F(9,67)=1.59, p>.13; =0.82.

scores for the recognition group on the nine tests are
given in Table III-4. Table IITI-5 gives the

intercorrelations of the tests.
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TABLE IT1T-4

Mean (x) and standard deviatiqn (s.d.) ftor Grade U4
Recoqgnition group (n=77)

TEST X s.d
1. Raven's Progressive Matrices (kKPM) 28.03 u.77
2. Figure Copying (FC) ‘13.u2 2.97
3. Memory For Designs (MFD) 41,84 3.01
4, Serial Recall (SK) 56,61 11.02
5. Visual Short-term Memory(vVSTM) 80.14 13.15
6. Digit Span (DS) 5.42 1.02
7. word Feading (WR) 21.85 4.13
8. Color Naming (CN) 33.C4 6.57

9. Recognition Memory (RO) 87.93 8.34
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TABLE 111-6

Factor Analysis (Varimax Rotation) for Grade U Recognition
Group (n=77)

Test 1 IT 117 *‘ h2
Raven's Progressive Matrices . 106 .807 -.274 .708
Figure Copying | .328 .€83%. -.,0% .582
Memory Por Designs .020 .825 .062 .686
Serial Recall .792 .252 - .027 .691
Visual short-term Memroy .7105 .173 -.374 .626
Digit Span . .761 .032 -.026 .581
Wword Reading -.303 .C9¢0 .528 .785
Color. Naming -.021 -.183 .876 .802
Recogni;ion Memory 27 .C5u -.172 ‘.321
Variance 2.204 1.946

% of TOTAL Variance 24.49% 21.63%

Total Variance accounted for 64.26% -

e e e ———————————— — T —— . S i — e o A o . e e . i S A e T S s e e e . e -—
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As in previous studies involving investigatién of
simultaneous and successive processing a principal
componernts analysis was carried out followed by a varila:
rotation (Gorsuch, 1974). The criteriﬁn used for nuaber of

factors extracted was an eigenvalue dgreater than one.

The factor loading matrix for the recognition group 1is
given in Table III—6.5*he pattern of factor loadings follows
closely that found in previous studies of simultaneous and
successive processing in Grade 4 children (Das et al.,
1975) . Serial Recall, Visual éTH, Digqit Span, aud
Recognition Memory all load highly on Factor 1, a pattern
vhich 1is similar to that of factors representing successive
processing in previous studies. Factor II is defined by high
loadings on Raven's Progressive Matrices, Figure Copying,
and Memory for Designs. The loading of the latter test on
this factor suggests that the involvement of memory is not

e,

unique to tests loading on Factor 1; the. Hgtory {or De51gnSo %W
; h\

test also requires subjects to hold Lnfoxnation, Qf a‘E;%#] e

spatial nature, for subsequent reproduct%on.”PactdrhIT 1s

ik Fuv b 8,
U ¢y S
similar to simultaneous process1ﬁg factors 1dent1f1ed by é&s R

: M § ot
”"‘r" > . ’%.« e

A’X L .
et al- (1975). Ta .. . # AT ) ,, ';n

P g

Factor III is defined by test h of which are

speeded, and thus reflects speed o© ¥orsation processing.

Once again this pattern of factorgfbaa,ngs 1s 51lllar to
-‘gv"o
i;%,gt al. (1975)

hd *

that found in studies revieved by

The results of the prlncipal ’F%nents analysis for

the Grade 4 group follow closelﬁ%‘;ﬁattern identified in
. a&r'
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previous studies of si1multaneous and successive procéssinq.
The new test added in this study, Recoqnition memory, 1is
apparently relatga most closely to tasks requiriqg
successive processing.

1

Ppiscussion

=R Apy.~4 e ey e e o e

The pattern of recognition performance gives support to
@ n

i

the view that phonenic’processinq has a greateér influence on
children's semory than it does on that of adults. This
conclusion .is ih substantial agreement with the findings of.
studies showing chan;es in the salience of acoustic and
semAntic attributes with changes in age. The implication of
these recognition results is that the proposed hierarchy of
processing domains (Lockha}t et. al., 1975) may well operate
differently for adults than it does for children. The. * .
influence of semantic processing may not play the dominanf

role in childrea:s #énory that it does in adults'. In

children of this age, semantic and phonemic frocessing may

have similar importance for retention. Thus the prediction
given most support by the recogniti;n resylts ié that based

on attribute research,such as that of Bach and Underwood
(1970) and Freund and Johnson (1972) . The findiggs in the
latter study are very similar to those emerging here;
phonemic and semantic attributes were of equal importance, /

though both were more influential than orthographic

attributes for Grade 3 suljects.

The recognition results here must be 'subject to one
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important reservation. Tf the high levels of recognition
performance represent a ceiling effect then the importance
of the semantic task for recognition ﬂopld be
underestimated. Should subsequent siudfes indicate this to
be the case the similarity in levels of recognition

following phonemic and semantic tasks may disappear. -

The position ot the physical processing domain
(represented by the case task here) j}s similar to that in
studies with adult populations. If, as ¥reund and Johnson
(1972) claim, the orthographi} (physical) attributes ot
words are most salient in the processing of very young
children this salience would app=ar to diminish by the gime

children reach Grade 4.

The pattern of recall results differs from that just
descélbed for recognition. The Jdominant 1ntluence of the
categorization task for subsequent r=call is clearly evident
for both boys and girls. This finding does not'support the
prediction derived from studies of attribute salience which
give dCOUSgiC attributes a intluence similar to that of

semantic attributes. Here, the processing of seflantic
< :

- ~

attributes ié clearly most 1mpartant for recall, : finding
which is comp-tible with a depth of processing viewpoint.
Murphy and Brown (1975) have recently reported a similar
resulkt in a recall study with pre-school children. In pheir
study the categorization task resulted in significantly
greater recall than either phonemic or physical tasks,

Murphy and Brown gquote (p. 521) results of ahother
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unpublished study in which semantic tasks facilitated recall

to greater extent than did physical tasks, even when
.‘ "p

physical processing wasfj BM) fcrred clustering dimension. In

a further experiment MuTf ;:b Bro;n (13975) used two
.semantic tasks, the catedorization task and a pleasantness
rating task used by Hyde and Jenkins (1973). fhe level of
free recall was similar for both tasks which suggests that

the observed facilitation was not limited to use of a

categorization task.

The reasons for the difference in patterns of results
for recall and recognition procedures are not provided by
data 1n this study, but two alternative explanations can be
suggested. First, it is possible that thére was actually a
ceiling effect ip the recognition data. As described above,
for this to bring the recognition results into line with the
pattern of free recall, it is necessary to assume that any
ceiling effect restricted recognition following semantic
tasks. A more difficult recognition test might remove this
céiling effect and indicate a dominant influence of the
semantic tasks in recognition as well as in recall. The
validity of this explanation can be tested in a further

study.

A different explanation centres upon the nature of the
recall - and recognition tests. These tests differ, obviously,

in the amount of information each supplies to the subject at

Al

rY

time of retrieval - as observed by Lockhart ‘et al. (1975).

However, the tvo tests also differ with respect to the type
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of information they supply at time of retrieval. The

recognition test suppliéﬁ Ehé target word complete wiéh all
1ts features or attribute;. It, for children, the phonémié
attribute is particularly salient, then its provision soon
after presentation pf the taréet word may serve to
facilitate recognition to a degree similar to that
associated with semantic processing.- In recall, the absence
of such infornatibu may act to depress retrieval of phonenic
information. Such an drgument‘clearly-does nothinag to
diminish the powerful influence of semantic processing
vhich, subject to the same haﬁdicap in free recall tasks,
results in relatively high le&els of performance. Use of
plonemic cues in a cued pecall study might provide some
evidence for, or against, such an argument. Murphy and
Bfonn(1975), in their study with pre-school children, did
'gse a cued-recall procedure. However- their cues, category
labels, were unliPely to have accessed phonemic-features of

)

the memory trace.

Sex differences in recall

-

The sex differences found in recall in this study are
similar to those reported ain several recall stu@ies (Anstér
& Wiegard, 1972; Finley and Frenkel, 1972; sShepard & Ascher,
1973) , though explanation of such differences is not
attempted here. Maccoby and Jacklin (1974), in their survey
of sex differences in many afeas, regard the verbal
superiority of girls at around age 11 years to be one of

four sex differences "“that are fairly uell established" (p.

Qo'jf
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351). These Euthors found no suitable explanations for this

difference.n

Levels of processing apd IQ

Any'inperpretation of the IQ results must be seen, as
tentative; it is founded on a rather meagre data base in
this study. The levels of processing paradigm may, however,
be a fruitful procedure for investigating processing
differences in IQ ranges lower than the low average grbué
studied here. One rationale for.extending this investigation
would be to gain evidence rela;ed to studies of encoding in
trainable mentally{retarded (THR) children'(Luria &
Vinogradova 1959; Das,Note 2) which argue for a lack of
seuantic'categorization in the TMR, using guite different
experimental procedurés. From the present stuﬁy any
differendés in fecognition performance of low average and
 high average IQ groupé do not appear to be due to
differences in pattern of processing. In gtudies with lower
IQ groups, comparisons between intentional and incidgntal
learning conditions may also be rewarding. Recently, several
workers have implicated intention or ?lanning as a majorv
bd&fferénce'in processing characeristics of normal and
Aretarded groups(Bﬁbvqo197d;Das,1973). The effect of éuch a
difference may 5ésfdrther explicated using a levels of

processing procedure.
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Simultaneous-successive pProcessing and recognition

PBF P S LA P L R P

The results 1n‘this study extend in a minér'respect the
findings of previous investigations of the simultaneous-
successive model of processing. Taken together with the

resulfs of past studies, the present findiﬁgs suggest that
the model has §tability for a relatively wide range of
cogn}tive.tasks. As higher order proéessing styles the tvwo
" modes of infofmation integration have a heuristic value. The
stability of the factors across several studies suqqésts
t;at this is the case..Statenents of a more speciﬁic nature
are not appropfiate at this stage of development of the

model, as will be apparent in the discussion of the

Recognition Memory scores given below,

At least two areas of commonality can be detected for
-the foﬁr tests having high loadings on Facto® 1; each test
is a direct test of memory; and each to some degree involves
retention of order information. It has been?argued above
that involvement of meméry in these tests is not on its ownyg
sufficient to provide a unique characterization of this
factor; another test of memory, Memory for Designs, loads on
a different factor. In a further testing of the subjects
involved in this study, as part of another research project
, Scores on both concrete and abstract paired-associate
tests did not load with those gor the four tests idéntifying
Factor I ig this study. This reinforces the, argument that

this 1s not a memory factor. The factor loading matrix for

this further analysis is included in Appendix 5.4.
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Serial recall, Visual STM and Diéit span tests all make
explicit the requirement that subjects retain information
about the order of presentationvof stimulus elementé. In
each test the load of information is comparable, four to
five elements; and the retention interval similar, about
five seconds. These tests afe therefore all tests of recent,

or episodic, memory (Tulving, 1972).

The Recognition Memory test does not explicitly require

subjects to retain order information. In addition, the load

_—‘\l—imposed on memory is much greater'than in the previous three

ests (36 elements 1n this study), and the retention
interval longer - about two minutes. The reason for its
correlation with thé other three tests‘is thus not clear.
one suggestion is that order information 1is influential in
this task‘by virtue of its being a test of episodic memory.
Lockhart et al. (1975f take up a suggestion made by Murdock
(1974) that recent memory is similar in nature to a conveyor
belt, with items qrdered in a temporal segquence on this
beit. From this igtapgor Lockhart et al. propose that
subjects employ a ‘scanning stratedy at time of retrieval, a
tracing back through events in episodic leméry. If this
scanning strategy vwas in fact involved in the recognition
test, then prder of presentation would beéﬁﬁrelevant '

variable. Such a suggestion is of course speculative.

The labelling'of F s II and 1III is less
. &y .

“

controversial. Alk test "Factor II require

o

ation. The nature of the

&

processing of sbifial it
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procéssinq is quite diverse, encompassing memory for spatial
configurations, spatial reasoning and a more direct test of

iG;gerceptual processes (Figure copying). fs indicated above,
ﬁ:""’::,he two tests defining Factor IIT both require speeded
performance - subjects aré instructed to perform as fast as

is pgossible. Thus the labelling of this factor as speed of

Processing is more direct.

The loading of the Fecognition Memory test raises: a
-problem of interpretation. Consideration of this problem
indicates thak, at present, knowledge of the locus of the
involvement of a particular, mode of processing (such as
successive prpéessing) 1s limited: In fraditional'memory
terms, it is unclear as to whether the effect of processing
is most important at encoding, storage, Or retrieval stages.
Thus the use of tests which tap more specific abilities will
produce more specific factors-in a factor analysis. Such a
pattern is evident in a study by Jarman(1975) in which the
inclusion of quite specif‘c modality-matching tests resulted
in extraction gf a modality-matching factor in a factor
analysis. Yprther development of the simultaneous-successive
model, for purposes of remediation, should include

investigation of more specific abilities.



’HARY AND CONCLUDING DISCUSSION

Depth of processing is important for memory. The
general pattern of results in all three Experiments shows
this to be the case; deeper (semantic) processing yielded
higher levels of both recall and recognition performance
than did more shallow processing tasks. At thils general
level, -the levels of processing model 1is supported by the .

results of the studies reported here,

The definition of depth remaiﬁs a problem. The results
of Experiment II do not support the proposal by Lockhart et
al. (1975) that depth can be seen in terms of three,
hierarchically arranged, processing domains. In particular,
this proposal does not provide a satisfactory taxonomy of
tasks which are not semantic. In Experiment II, and to a
lesser extent in EXperinent I, performance on physical and
phonemic tasks did not follow thﬁt pattern which would be
predicted from the domain hypothesis. The domain ﬁypothesis
should be investigated in further experiments. A wider range
of tasks, both semantic and non-semanticC should be used, and
their effects on memory assessed. The constrained
recognition procedure used in Experiment II could be
expanded to gain evidence for apcoding biases which were
non-semantic. Just as synonyms were used as distractors in
the 2AFC recognition test used>1n Expe:inent I1, physical

and phonemic distractors could also be used as distractors

157



for target words,

o

while spread of processinq.is an appealing construct,
the evidence for 1it, as within-domain elaboration, 1s
limited here to the recall results following semantic tasks
in Experiment I. The only other study directly concerned
Wwith an investigation of spread (Craik&Tulvian 197%;
Experiment 7), was also limited to 1nvestigating semanticC
processing with recall tests. It is not the effect of
stimulus elaboration which is Yreing questioned here. Father

it is the specification of spread as processing within the

particular domains suggested by Lockhart et al. (1975) which

appears to be unsatisfactory.

There is support for the role of stimulus elaboration
when it is considered in terms of Schulman's (1374%)
congruity, oOrC relgkional encoding. The facilaitative eftects
of elaborate tasks and positive responses wele most apparent
in the List 2 results in Experiment T, though positave
responses were better recalled and recognized in both
Experiments II and III. Hence it does make sepmge to_talk ot
levels of processing in terms of degree of stimulus
elaboration. It is when the nature of the elaboration 1is
specified by ﬁockhart et al. (1975), and also by Craik and
Tulving (1975), in terms of quali%é&}vely distinct

processing domains, that theory gﬁﬁfdata diverge.

Knowledge of test did not prove to be an advantage for
absolute levels of performance. However the recall results

for List 3 in Experiment I did show that different

vt TR
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processing strategies may be used for processing ot non-
semantic aspects when subijects are preparing for recall and
recognition tests. Fffects of intention to recall appear to
be most importan{ for the non-scmantic tasks. When semantic
‘processlnq 1s undertaken, its influence is such that it
overcomes any disadvantage assoclat=4 with i1gnorance of the
particular type of test. It has also been arqued here that
this finding is of relevance for explanation of the superior
level of recall in intentional, as opposed to incidental,
learning situations. This finding suggests that the lévels
of processing procedure will be useful for further
investigatdons of optimal encoding strategies., It should
also be noted that these strategies are by definition

operative 1in intentional learning situations.

Experiment III indicated that the levels of processing
procedure will be a fruitful appcoach to study of both
developnént, and individual differences, 1n meaory. In this
study, the results support the view that different features
0f the stimulus are important to differing degrees for
children and adults. Within the limitations of this study it
is clear that phonemic processing was more important for the
Grade 4 children than it was for the adults in Experiment
IT. This finding needs to be replicated and extended.
Replication is needed, because of the possibility of a
ceiling effect in the recognition data, and also because of
the differences in recall and recognition patterns. The
experiment could be extended to encompass both different age

levels, and differemnt ability groups.
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The difference in the Low Average and High IQ groups is
on- ot level, not a d;fferenCe in pattern of processing. The
finding suggests that the levels of procressing procedure
could be employed to examine processing in groups lofer on
the IQ scale. Such a view has been recently outlained by
Brown (1974). The consideration of processes in relation to
retardation follows that given to processing in the normal
memory. Researchers 1n retardation are heginning to move
away from the search for a specific structural deficit in
memory (usually STS, see Scott & Scott, 1968) . Recent views
have tended toward descriptions of processing by retardates
in terms of control processes, stra%egies, and planning. In
this sense memory 1s not an i1solated deficit in the
retardate; 1t may be just one area in which processing is

-
inadequate or 1inefficient. Thus to +the extent that tte
psychologist can affect performance of retardates, 1t is

wlth processes that he must be concerned.

.

Craik and Léckhart (1972) have achieved their
objective. They have given a '"new way to interpret data" and
have provided a "heuraistic framework" which has been used in
research. They have not, however, provided the final Remory

model.

The levels of processing model has served to
reemphasize important principles in psycholcegy. At the most
general level the qualitativé aspects of processing have
been given prosinence. Craik and Llockhart, like Jenkins

(1574) have indicated the central 1mportance of semantic
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processing for memory. Through the work which has stemmed
from this model the‘nature of rehearsal research has heen
significantly changed; what was previously a catch-all
concept has taken on the beginnings of a systematic
framework. The levels of processing view has also helped to
reinforce the interest in control processes. Finally, the
"heuristic framework" can be seen as h3ww¥Potentially

important applications in instrucfional and remedial

settings.

The levels ot processing model as 1t now stands (Craik
& Jacoby, 1975; Craik & Tulving, 1975; ‘Lockhart et al.,
1975} has some weaknesses. The ma jor problem 1is the
definition of depth. It would appear from the studies
reported here that the definition couched 1n terms of
processing domains may not be the ultimate one. Sewveral
other definitions, basically sympathetic to Craik and

’

Lockhart's (1972) original view, have been suggested. éover
(1975) and Herriot (1974) suggest that depth be interpreted
in terms of the number and gJualitv of attributes encoded.
Herriot (1974) has also suggested rhat depth reflects the
variety of forms of encoding registered at acquisition.
Bower and Carlin (1975) hypothesized.that amount of detail
vas the crucial element in depth. There is little evidence
available at this stage to prefer one explanation over the
others, and it could be argued that each of these
explanations 1is less useful in a theoretical sense than that
proposed by Lockhart et al. (1975) . At least the latter

writers have provided a definition which can be subjected to
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Kolers (1975) remains a strong critic of the.Lﬁizxi&:f
. ~y A i
processing approach. While much of his thinking. is v :
similar to that of Lockhart et al. (1975), heiﬁqes rej‘ét
both the qualitative basis for depth of processing effects
which they propose, and the elpha§hs given to seﬁantlv
processing in their model. For Kolérs it is the actual <
operation undertaken during processing of the stimulus event
which is crucial for subsequent retrieval. Also, in his view
practiced encoding 1s not conscious, 1t 1s automatic; 1t 1s
the unusual encoding which necessitates conscious analysis
of the stimulus. Thus Kolers argues that 1t is only 1n this
sense of unskilled performance that conscious- analysis will
produce superior performance (recognition) ; onie the subject

becomes skilled at the previously Unusual task hjis retention

level will drop. .
L

-~

In general terms the views of Kolers and Lockhart et

«

al. are compatible. Both accept the role of praq}ice and the
effect of unusual processing; unskilled processi;g is
equivalent to spread in Lockhart et Sf‘s terms. In specifac
details the two views are incompatible. Kolers (1975) would
reject claims of Craik and Tulving (1975) that semantic
analyses must be more beneficial for memory than physical
analyses. In Kolers' viev it would seem that practice could
eventually overcome any advantage resulting from habitual

use of semantic processing. Given subjects of sufficient

persistence this disagreement could be investigated
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empirically.
4 .
2
Two final problems have been meptioned in the
discussaon of Expermient 1I results. The first 1s perhaps
rg%tolical in nature: any qualitative distinction always
raises a problem of how much? - how much sewmantic processiﬁg

makes a task not a physical processing task, how much formal

operations makes a task pot a concrete operations task?

’
The second problem 1s less obtuse. It 1s the problem

associated with the scaling of levels of processing, Tt
would appear necesary that future research in levels of
processing take up'the arqument proposed by Lockhart et al.
(5975) for a scale of depth and extend 1t i1nto areas other
than the domains proposed in that paper. COther models of
levels of processing and available (Kintsch, 1975; Marslen-
wilson & Tyler, 1976; Miller, 1974) . Marslen-Wilsomn & Tyler
(1976) recently defined levels of processing with reference
to a psycholinguistic model, and then tested recall -
performance following various processing tasks. In both
their experiments the results supported the predictions they
made on the basis of the psycholinguistic model. The results
of the experiments described in this thesis suggest that
such an approach is needed if the levels of processing
position is to yield more definitive, and more useful,

@

results.

A
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Appendix 1.1: List of Categories

= Tasks:

actions
aggression
\
animals
art
celebration
cloghing
comﬁlex?ty
crime
direégion
education
emotions
entertainment
explo;ation
finance
food
geogrgphy
health
ﬁistory
industry.
land
literature
living things
» -~
locations

mathematics

nﬂ;surenent

Experiment 1

.

media

movement

‘occupations

peace p

personal qualities

plants

-

pleasan: things

po8sessions

quantity

recreation

gize
speech
substances

technéloﬁq

.

time |

o

tools

transport

unpleasant things

war

{ow
used 1n Categorization

178
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LIST A
admire briefly
evening - trifle
lemon except
ro€ky speaker
refer banner
police - upright
machine alas
highly explain
feeble restless
needle current
palace infant
abroad discuss
‘pursuit silence
expose dealer
colleat oyster
willow gallant
hatred shortly
appeal wi¥rking
. foolish splendid
" frozen movie
navy canoe
ready heavy
apply despise
Y~ buta chapter
départ boundary
motor @rgue“
career coming
wicked mistake
relief alone
signal disease

Wword lists used in Experiment 1

o

~
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LIST B LIST C
smnter pardon uanioq prairie
prayer cheerful meantime model
fortune castle handsome exchange
complain © blossom venture valley,
limtt journal instant accept
involve feather jersey gentle
‘partly. intend wander happy
poem approve refuse canvas
lucky calmly shipping famous
pupil arouse hungry blessing
quarrel modern garment southern
artist confirm turkey striking
column theater attach comfort
mirror project suspect illness
helpless content struggle acne
precious swiftly carriage theory
harvest beside couple loudly
empire berry tattack channel
powder latter dislike . mention
engage mission quickly muscle
behind advise cabin scholar
greatly likely. endure arrest
maker sober apple ~fury
Create wanting ‘table attempt
princess occur item ‘major
.replace bedroom sleeping constant
pasture image costume incone
middle moral immense proclaim
suggest ‘painting butcher sprinkle
lumber thinking lying mill#on
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. : $PPENDIX 2.1
ANOVA Summary Table for Group EORQ: Lists 1 apd 2
< SQURCE_ _________ o _DF____»:’ss_________ Mms__._____F___._
' ssJ ] , 20 22525.21 '
(JIST) 1 124.50 . 124.50  0.529
W ) _ 20 4704.92 235.25%
- W2.(DOMATIN) 2 55087.38  27543.6S 79.878%%
*Ew,e\\ 4o 13792 .91 34y ,82
W3 (ELABORATNON) 1 1Q62.2g 1662.27 1.980
EW3B ) 20 10726.4 536.42
WYy (RESPONSE TYPE) = 1 37.62 37.62 0.138
EW4B ’ 2z 5455.67 272.78
w12 : z 126.02 88.01  0.222
W 128 40 15884, 3u 297,11 ‘
13 1 Bou. 47 40U.47 - 1.678 ~
W13B 26 4819.58 240.98
i ~ .
W1 1 14.64 14.64  0.053
'EW14B 20 5565.56 278.28 -
| #23 2 1586.89 793.45, 3,458+
(| EW23B _ 49 9178.43 229.06° .
W24 2 943.23 471.62  1.886
EW24B o) 19¢01.28 250.03
W3y 1 390.61 390.61  1.144
EW34.B . 20 6829.75 341,49
w123 2 1367.08 " 683.54  3.006
EW1238B 40 * 9094.25 227.36 _
w124 2 670.88 _ 335,44  1.029°
EW124B 40 13042.31 < -326.06 '
w134 - 1 728.40. 728.40  4.035
EW134B .20 3610.%5_,  180.54
w234 2 611.76 305.88  0.723
EW234B 40 16991.76 422.79 .
w234 2 413.27 206.63 0.5115
EW1234B 40 15978.13 399.45 i
w 483 209217.11 |
* p<.05 ** p<.01

9
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* .01<p<.025

ANQVA Sumsary Table for Group BOBA: Lists 1 égg 2
 séurCE . _ . _pe_____ &5 _______ms_____\ P ___l
SUBY ‘ .« 22 16448.90 \
W1(LISTS) .- R 433.72 433,72 3\709 .
EW1B - 22 13464.16 £12.01 s
W2 (DOMATN) 2 65749.63  32524.82 , B1.6H59%*
EW2B : uy 17525. 15 39§, 20 o
W3 (ELABORAT ION 1 273.43" 273.43  1.695
. “FW3B 22 5492, 1€ ©269.69
uu(ézsponss TYPE) 1 639.u1 639.41 2.572
EWUB 22 €476G.C4 2u8. 64
W12 2 182.31 191.61 .68€
E%}Z@ 4y © 12255.24 278.5%
W13 -1 151.37 251.37  0.1778
EW13B 22 7173.63 322.89
W1L 1 63.C1 63.01 " 0.161
EWIUB 22 '8595.43 '2190.70
w23 2 2019.78 1009.89  4.136% "
EW23B 4y 16742. 58 204,15
W24 2 7 936.13 468.07 1.788
EW24B 4y 11520. 24 261.82
°E Y o 627,84 627.86  1.592
EW34B 22 8676,71 394.4C
w123 2 32.51 16.25 0.009
EW123B 4y 14624.91 332.38
w124 2 277.07 138.54  0.387
EW124B a4 15741. 17 357.75 °
w134 1 182.39 182.39  0.479
EW134B 22 . 8382.49 381.02
w234 2 1079. 34 539.67 1.644 -
EW234B ‘ uy 14441, 40 328.21 :
w1254 2 193.89 96.94  0.362
EW1234B 4i 11773. 68"~ 267.58
W 529  238251.82
** p<.01
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! APPENDIX 2.3
ANOYA Summary Table for ‘Group RAFA: Lists 1 and 2
 SQURCE_ e DF_____ -SS_________MS________ F_____
SUBJ ! 22 5186 .67 L4
. W1 (LISTS) 1 1805.u% 1805. 44  11.19%%=
- EW1B 22 '3549,18 161.33 R
W2 (DOMAIN) 2 33425.05  16712.52 €0.388%*
EW2B uy 12177, 15 276.75
W3 (ELABORATION) 1 ©3°40G6.08 3BU0.08 16.195%*
EW3R 22 4808 .89 218.59 =
W4 (RESPONSE TYPE) 1 1129.76 1129.76  3.267
EWU4B 22 7393.98 336.09
R . . [
“1§ 2 228.79 114.46  0.755
EW12B Ly . 6670.92 151.6" .
W13 : \ 1 832.02 832.02 L4.597%
EW13B 22 3981.45 180.98
w1t N 2.97 2.97 0.019
EW14B 2 434,03 .155.96
W23 . ‘ 2 3290.26 1645.13 5.522%=%
EW23B 4 13109.52 297.94
W2u 2 3665. 16 1832.58  9.032%=
EW2UB 4y 8927. 84 202.91 -
W3l 1 108.12 108.12 0.388
EW34B 22 6126k 04 278.46
w123 2 0.51 0.26 0.00C1
EW123B o 9016 .84 204.93 %
w124 2 173.84 86.92 0.443
EW124B 4y 8637.60 196.31
w134 1 415.98 410.98  2.525
EF134B. 22 3580. 35 162,74
w234 2 478.22 239,11 0.857
EW234B 4u 12281.97 279.14
w1234 2 553.73 276.87 0.872
EW1234B . 84 13972.03 317.55
W 529  167309.73
* .01<p<.-05 #%-p<. 01

4
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__SCUFCE___ __ v _____ oS_________#5________ F_____
SUBJ 27 2£1n07.35
W1 (LISTS) R 1637.19 5,72u4*% |
EW 1B o 27 7722.01, - 286.0H0
W2 (DOMATIN) 2 66673.34  23uB6.B7 79, 391%s
EW2B <y 22776.28 421.78
W2(ELABOKATTION) 1 4450.12 4us0.12 1C.796%*
EW 3R 27 11129.67 412,21
W4 (RESPONSE TYPE) 1 3581.15 581,15 17,307
EWUP 27 5586.94 206.92
Wiz 2 .67 7.36  £.0%0
EW12B - 54 7921.17 14€.87
W13 - 1 €.23 6.23 0.027
EW138B 27 6182.46  §28.98
W14 R 104,11 104.117  0.508
EW14B - (\\ 27 §5532.44 - . Z0W.9"
w23 2 5539.53 2769.77 11,6729%%
EWZ3B 54 12850.57 237.97 ‘
w2 . 2 7863.54.  3931.77 20.4719%*
EW2UB . sy 10397.93 192.55
e 1 ©291.64 291.64  1.204
EW34B 27 6537.47 . 242.13
w123 2 24.63 12.32  0.090
EW123B cy 7373.70 . 136.5%
w124 2 813,21 4u06.60 ~ 2.209
EW124B Su 9763.12 180.€0
w134 - 1 1.35 1.35  0.004
EW134B 27 9270.65 _ 343,36
w234 | 2 115.65 57.83  0.240
EW234B 54 13008.01 240.89
w1234 : 2 2709.19 1354.60  4,182%
EW1234B | Sy 17493.25 323.95
W 648  247681.204

* ,01<p<.05 *%x p<. 01 S )



Nowman-Keuls comparisons bhelween opdered

" ALPENDIX 2.5

means: Group RORO

Domains:. ordered
Physical Phonem1c

meAns .

Semantic

£8.9 76,
e
AB.9 —_ 7.4 <S5
76. 3 —
33.9
q. (r,un) 2.56E 3,44
q. (r,49) 11.958 13.93
g. (r,40) 15.47 17.7¢
Physical Phonemic ‘semantic
£8.5 76,3 Q3.9
~
8.9 —_ * *
7€.3 o
93.9
** p<,01 .
-
L
-
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APPENDIX 2.¢

Newman-Keuls comparisons between ordered

means:
o
L
67.7
75.7
Q3,7
gq. (r,uu)
//
q. (r,u4)
q (r,u4)
68.9
76.3
93.9

Group FCRA

Lomains:

order«ad @mcans.,

Physical PhonemicC Semantic
67.7 75.7 9.7
— AL <€.0 .
- 18.C
————————————————————————————————— —‘—_—-
r= 2 3
2.86 3,64
12.44 14, 9€ '
16.61 19.91
Physical Phonemic Semantic
67.7 75.7 93.9
—— * x
]
**



o - - 187
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ANOVA Summapy Tables fo
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]

ANOVA Sumpary Table

4
Expected vs Upexpected tests

18K

Ok Lec29nirion esxtgxllns: op List 3:

SOUPRCE “s ~F ms r P
I e _— .
TOTAL 2°6129,374 a7, uU32.%29 )
BETWEEN : 39292,848 48, f18.622
A(EXPECTATION) 759.065 1. 7€9.C68  0.9258 0. uCy
ERRCR 3534779 47, 819.889
WITHIN 214835.527 539, 298, €82
B (DCMAIN) 40792.818 2] 20396.409 58.5719 n.p s
AB 2065.557 2. 1032.779  2.9658 0.0564
ERROR 32733.461  9u. - 3u48.228 .
C(ELABORATION) 0.281 1. €C.287 €.2010 0.975%
AC 687.626 1. 687.626 2.2751 0.1382
ERROFK 14205.507 47. 302,245 ’
A J
D(RESPONSE TYPE) 2638.456 1.  2478.456 10.5283 0.0022%s
AD - 154,854 1. 154.854 0.6578 0.4214
ERROR 11C0€4.,267 47. 235.4190 :
BC 237.370 2. 118.685 0.3323 0.7181
ABC 459.447 2. 229.723  0.6431 1.5279
ERROR . 33576.283 9y. 357.195 .
BD 1887.615 2. 943.8b7  3.5932 0.0314s
ABD 765.204 2. 382.602 1.4566. 0.2382
ERROR 26697.764 9y, 262.668 A
cD .26.829 1. 26.829  0.0991 0.7543
ACD .883.717 1. 883.717  3.2632 0.0773
ERROR 12728.371 41, 270.816
BCD 286.374 2. 143.187  0.4134 0.6626
ABCD 2553.853 2. 1276.926 3.6868 0.0287=
ERROR 32556.867 94 . 346. 350

* .01<p<. 905
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kxpected vg Upexpected Teats e
SOURCE ss 0] 4 ns r P
—— —_ —_ - -
TOTAL 156608. 484 $51, 284226 )
BETMEEN ;22792.132 s, 506.49?2
A(EXPECTATIE N) 656.965 1. 656.965 1.3059 C.2597
PRFOR e 22135,167 uu, 503,972
* P
WITHIN 133816.352 506, 264. 459
B(DCHAIN) 281513.94Q 2. 14076.97C 7C.Su86 0.0 s
AB 22204.408 2. . 1112.208  S5.5740 0.005ies
EPROR 17559,139 g8 199, 53¢
C (ELABORATION) 1756.940 =~ 1.  1756.940 10.9419 0.CH19es
AC 290.725 * . 1. 29G.725  1.8106 ~.1853
ERROR 7065.073 4. 160.570 .
D(RESPONSE TYPE) 451,757\ " 1.  4451.757 23.8044 0.0000s
AD 26.630 1. 24.630 0.1319 0.7182
ERROR 8214.822 " “mu, 186.7C0
BC . 25604399 2. 1280.200 8.5199 C.C00ues
ABC 402.158 2. 201.C79 1.'3382 1.267¢
ERROR 13222.939  8s8. 150.261
AD 8920.563 2. 4460.282 264.97S4 0.0 e
ABD 213.343 2. 106.671 0.5973 .0.5525
ERROR 15715.651 88, 178.587
k - N
CD . 336.836 by, 336.836  2.0106 0.1632
ACD 174.769 1. 174.769  1.0432 0.3127
ERROR . 7371.340 44, 167.540 4
~
BCD . 1637.858 2. 518.929 3.7484 0.0274+
ABCD 5 1936. 304 2. 968.152 6.9933 0.0015%#
ERROR 12182.758  88. 138.440
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ANOVM Sumsary Tables for rec8Sgynition amd recall
-

4qroups: Experiment 17,
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APPENDIY 4.1

Summary Table fot Fecongition Group: Experiment II
d ;

SOURCE DF Ss MS \k P
“ >~
SUBJ 34 . 10267.03 —
3
WI (DOMAIN) Z 1534, 84 767.42 7.319 <,07
‘EW1B 6B 7130.24 1C4.86
W2 (RESPONSE ‘ .
: 1 2052.34 j 2052.34 31,241 <.C1
EW2B TYPE) 3y 2233.59 65.69
W12 2 28.51 14.26 0.218
EW12B 68 4451.67 65.47
W 17¢ 17431.19
TSQ/N= 1140640.16 N 21¢  SST=  27698.23
STORAGE REQUIPRED= 26,10000
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APPENDIX 4.2 ’
Newmah-Keuls comparisons between ordered
means: Recognition group '
v T " Domains: ordered means.
\ Phonemic Physical Semantic
P,
71.2 72.4 77.5
71.2 — 1.2 6.3
72.18 — 5.1
77.5 . —_ /\
Ji
——————_————-‘——-—-————‘—————--“ ——————————— .,. ’
r= 2 3
q. (r,68) , 2.83 3.40 Ca (
g. (r,68) 4,89 5.88
L4
Phonemic Physical Semant%c
\ -
-71.2 < T72.4 77.5
71.2 — *
72.4 *
77.5 )
* p<.05 o ‘

Note: The Tukey procedure (Winer, 1962, p.87) uses the :
critical value g(3,68). ° =5.88 for all '
comparisons. Using this procedure the difference
betvween means 3 -2 is not significant at the .05
level. :

Y o

S



APPENDIX 4.3 v

Summary Table\for Fecall Group: Experiment II

B N o~ ' . N

SOURCE DF ss . MS " F
] . . ©
SUBJ 27 1395.16
W1 (DOMAIN) 2 2.25 1.12 0.061
EW1B . 54 9688.99 18. 31
w2(§ESPONSE
( e : 1297.59 1297.59 47.640

EW2B TYPE) 27 735.42 27.24 :
W12 2 75.96 1.578
EWI12R 54 1299.33
W 140 4399 .54
TSQ/N=  8130.12 N= 168 5794 .69
STORAGE REQUIRED= 26/10000C

10:29:36 .781 RC=0 ‘

»
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Recognition groups-percentage correct

recognition on unattended list as function of previous

task.
S oo o T - -—-
Source ssS " Ms DF F P
- . . A ) N
Groups 34.19 17.¢9 2 3.23 , 0.79
Error 2348.94 75.77 © 31 . .
e e — ’ _ -

ANOVA Summary Table:

Recall groups-percentage correct.

recognition on unattended list as function cf previous

task.

Source SS MS DFP F . P
Groups 95.81 47.91 2 0.76 0.48
Frror 1890.75 39
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Y amr R E SR —m=m =&

This experiment }n&olves vorking vi:&&&érdé. I'm going
to show yéu three lists of ;ord§ on the screen and have you
‘carry out a speci%ic task on each word in the list. After,
each list I will give you some préblems to do'and vill then
test yoh; memory for the words pfesented on the screen. Any

v
questions?
-

I'mtinteresfed in three types of information in this

experiment. First I am interested in your performance on the.'
’ »

o

perceptual Esg&sion-naking task., This informatiofh is
provided in your respounses to the words as you go through
the list. Por each word you will be asked to give a Yes or

No response{ and to write Y or N’in the spaces on Page 1 of

[

your booklet. Let's look at an example. (sample slide shown,

tasks explained). Any questions? - .

-

The second type of information which is of interest 1is

your performance on the problems which will bergiVen after

we finish going through a list. Finally I am also interested

in how well you can remember the ‘words which,vere on the

list. -
, ~

The words which I want you to remember are those
printed in capital letters in the centre of each slide.
(Sample slide shown) . It is these words in capital letters

which will be the subject of the retention test. These

words, in lower case are only for use in the decifignéyQu

- ’ AN

- .
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N
i

make for each word. These words, in lover case, will not be
tested in the retention test. Remeaber that it is the votds
printed in capitals that will be the sub'ject of the

4
v’
retention test. Any questions?

»
Whi you are going through this first list you will

[N
L3

hear a liét of words being play'd over.ﬁhe spé;kersf This 1is
an interference task so don't worry about the words. I'm
using this task to see whether it interfergs with your |
carrying out of the decision task. You don't have to worry
about the words being played over the speakers, Concentrate

on the slide,

0O.K. We will start on the (first) list. Remember that

your task on this list is to (decide whether or not the

o

vords rhyme). Make a decision for each slide. Work quickly
so that you don't fall behind. Are there any gquestions

"before we start? . ' 4
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APPENDIX 5.1 w

ANOVA Summary Table for recognition: Experiment ITI
\

Source DF MS \ SS F
: -
Subjects 63 28001.906
W1 (Domain) 0 2 9661.79 4830.90 25.96 * %
Error W1B 126 23447.69 186.9
W2 (Response Type) 1 51.48 é1.ue c.317
Error W2B 63 10215.71 162.15
12 - ' 2 975.46 487.73 2.24
Error W12B 126 27419.62 217.62
W ‘ 320 71771:75

e i i e e e il . S T~ T U —— i T W T i —— —— — — — 7o i et e o ——— — ——— S ——— _—_—_—" — — —
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APPENDIX 5.2

ANOVA Summary Table for recall: Experiment IIX: Boys

SOURCE DF SS ' Ms | F
e - %

Subjects . 31 11011.39

WI (DOMAIN) 2 12033.19 6016.€60 19.044 -
Prror W1B 62 19587.63 315.93

L 3

W2 (Respoense Type) 1 1312.00 1312.00C 5.438 * .
Error WZ2B 31 7478.78 241,025

W12 ~ ' 2 7237.56 361878  19.010  **
Error W12B 62 11802.48 190.36

W 160 59451.63

* ,01<p<.05

*x* p<.01

. * ‘ /



ANOVA Sunnary‘Table for recall, Experiment III: Girls

APPENDIX 5.

}

N
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SCURCEF DF MS F
Subjects 32 12064.73
H1(DOHQ}NL' 2 17C74 .55 8537..8 32.566 * %
Error W1i1B . ou 16777.81 262.15%

&
W2 (Response Type) 1 203.64 203.64 0.85u
Error W2B 32 7630.15 238.u44
W12 2. 4117.56 2058.78 6.782 * %
Error WwW12B 64 19428.47 303.57
W2 165 65232.18
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APPERDIX 5.4

Factor Analysis (Varimax Rotatjon) for Grade 4 Recognition
Group: Expanded Battery (n=77)
Test . M 11 ITT he
e e e e e e e e - _—_-.___...--‘.__-__._...r i
1. Raven's Progressive Matrices .7673 . 151 T.138 624
2. Figure Copying .6513 .547
i. Memory for Desians 726 .551
4. Serial recall .354 .6U5
5. Visual STHM ' L1674 B .618
6. Digit Span | —.05@ _ 6177
7. wWord reading' .072 - | .775
8. Color naming _ -.194 -,.336 .852 .765
9. Coﬁcrete Pairwg-Associates . 615 -.123 -.261 462
1C. Abstract Paired-Asgociates 458 .283 -.142 ,.310
11. Rpcognition memory 116 L8476 -.274 286
'. .
ariance 2.337 2.27@ 1.647




AFPENDIX 5.5

Newman-Keuls comparisons betwveen ordered

aeaAns

80.8
89.2

92.7

q. (r,126)
q. (r,126)

q. (r,126)

80.8
89.2

92.7

Recogni tion groups

Domains: ordered means,

Physical Phonemic - Semantic

80.8 89.2 92.17

_— 8.4 11.9

v 3.5

. r= 2 2

2.80 3.u4N0

4.79 6.16

6.33 7.18

v

Physical Phonenic Seaantic

80.8 89.2 92.7

C L I =%

—— —

** p<,01
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SOURCE

‘ARPENDIX 2,6
sumppary Table for Bégggnlsxgn Performapnce, Experiment 11l

High apd Lovw 1Q d9rouPs.

SS DF Ms F P
TOTAL 69756.847 227. 307.299
BETMEEN 21223.867 37. 573.618
A(IQ) 3032.761 1. 3012.761. 5.9957 0.0197
ERROR 18211.106 36. 505.864 _
WITHIN 48532.980 190. 255. 437
%
C (DOMAIN) 5128.849 2. 2564.424 - 12,2352 0.00C0
AC 96.512 2. 48,256 €.2302 0.7949
ERROR 15090.709 72. 209.593 .
D (RESPONSE TYPE) _40.759 1. 40.759 0.2163 0.6u4u47
AD 0.063 1. 0.063 0.0C03 0.9855
ERROR 678u.878 36. 188.469
CcD 1890.224 2. 945,112 3.6051 0.0322
ACD 625.637 2. 312.818 1.1932 0.3092
ERROR 18875. 349 72. 262.158

?

B el -



