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Human information-processing in general refers to the intake or B

Wooow
v

@!ireceptiOn of stimulation from the environment the integration and fp,v;/'

N

’:fQOrganization of this stimulation,‘and the utilization of the informa- L
:rgtion for some form of expression (Safer & Allen 1976), Several
}‘:'recent theories\of information-processing, in contrast to traditional

n

"_es on aspecks such as structural me%ory storehOuses, and concrete—ff‘

ahiﬂl}f'“ﬂ’ability labels, have focussed qn the process of encoding itself.- Such '
SR o

D 'a focus allows an emphasis on stimulus reception and the integration
e )

jand organization of stimuli. For example. Craik and Lockhart (1972) ?i

':fffpropose a "1evels of processing approach to memory functioning, such fﬂx.

L that degree of retention depends upon the perceptuar analyses and

,'3ijencoding of stinmli rather than the ocation of the stimuli in‘a fifwff

\i#ﬁfspecific structural memory storehOuse such as long or short-term store.;gfﬁr

'~f '\

They maintain that stimuli may be processed at ‘a" shalloﬁ,_"Physical"‘.ﬂi e

*ilevel a deeper phonemic 'level br deeper yet "semantic" level and ;}ﬁ'f

e

»i:that uemory performance is increased as stimuli are processed to progre”
‘“szlsively deeper levels.‘ The concept of "depth" is described by Cra

3fff(1973)«as being comprised ofyfactors of stimulus intenjity f‘v

-"Uf']Refinements to Craik and Lockhart '8 theory (Crai}f& Jacoby, 1975

u'ﬂfE‘Lockhart, Craik & Jacoby, 1975) have sugg/sted that stimuli need not

’;7g“be proceesed pnogressively through .hfﬂthree levels, but that any

hfxﬁ_etinulus may be processed at»any.levei.; Additionally, more elaborate ;[Khj

processing nay proceed either frbm,one level to the next or within one




'l;level.‘ Overall the underlying tenet remains that increased depth of

"processing results in improved memory performance. The majority of

R studies investigating levels of processing theory have found it to be a

' j_ relatively stable concept, offering new insight into the possible M

'Craik & Tulving, 1975, Jenkin/s, 1974)

"{Jidealing with simultaneous and successiVe synthes '

Ve 1

"Q;processes underlying information—processing and memory (Craik 1973
Another theory of’information-processing which has been gaining
:,;7fprominence in the literature is that of Das,.Kirby and Jarman (1975), :

THis theory islgip e

':5‘fybased on Luria 8 (1966) model of cognitive func ioning, following his ,g

iﬂt"studies,with brain-damaged patients, and it is relevant for information--"

Rl
—

T pE ocessing in general rather than focussing on one element such as
4”i;m£mory, as does the 1evels of processing approach Das et.al describe**f

ﬁ5information-processing as consisting of simultaneous synthesis, where N .
‘3j:various elements are organized into groups and are spatially related'if {jyf_f\]

'<‘fsuccessive synthesis, where various elements are Organized into serieSﬂﬁ

'feffvand are temporally related-'or some combination of these two The two}ﬁo'p’;[fi

4:'-115:demands, as well as an individual‘s genetically or culturally-determined

| d'.fffoctors, which seemed to be appropristely labelled ss simultaneous and

"*ﬁ?types of synthesis are not presented in hierarchical'arrangement
B : E N\
5particular task., The task

'vfrllthough one may be more efficient for.

‘“fpredisposition to respond a certain way, are the influential factors in

lthe choice of simultaneous or 1rccessive synthesis. Using a- battery of

_tehts, including standardized tests«of reasoning and memory, as well as

‘f{ftests involving visual-motorfakd cross-modal coding, Das and his col-'s

':leagues found that factor afflyses indeed produced loadings on t\\\
. - ;

2¥.uccessive integration.‘ Theae two factors, as well as an additional gk_l”




, .
P B

: R P e P ’rf;fn.»v.' R ~"-f;*r;a33 N
-'fﬂ reliable factor which theqauthors label as a "speed" factor, have been;;\,j.' b

L found for groups diffening,in I Q level, age, socio—economic level,vi_ o ff” AP
'~'{3‘,; asd over differing cultural groups (Das, 1973 Das, Kirby & Jarman,

'1 1975 H0110y, 197%) Some variatiOns in the factor loadings for spe-; s

“ -l

: cific tests were found, particularly for groups haging wide ranges inf

’7531 intellectual level or cultural background In general experimental {[;f fﬁ;iﬁt:t

)l results have Supported the notion of simultaneous and‘successive syn-u o

, . \3 7

thesis (Kirby & Das 1978 Lawson, 1976), and the theory i ;fﬂf offers

a8 process—based explanation of information—processing ove all.‘ﬁ
Results of adult studies of levels of prbcessing (Craik & Tulving,” s

1975 Lawson, 1976), and factor analytic "comparison-group studies of

RN

simultaneous-successive synthesis (Das, Kirby & Jarman, 19?5 Kirby &
ii Das, ’978) have proJided encouraging results in support of particulari*:"”
jmptjflcognitive processes underlying memory functioning, and information—;51f1"~5 Q]_;l:;
tllprocessing as a whole. One area; which has received very little atten— f*f
'""yﬁftion to date has been the development of such cognitive processes withfi:"
:*?_fincreasing age. That‘such development is to be expected receives .':4ffif¥Ci”,i§?;
'_“support from theories of cognitive functioning (Piaget 1968), and : | s
ijf';"ajf;descriptions of increasing perceptual sophistication (Wepman, 1975) andf"s“"ﬁﬁ
: | i--a perceptual—verbal encoding shift (Cramer, 1976) éith increasing~age.{i
| {?:The discOVery of developmental changes in the ways in which children f?*ﬂl

“characteristically,process information, or devé10pmental differences in . ?V:“3f-€

;V.the effedts'o"?rocessing levels for memory performance,-would provide:;éffﬁffﬁ

H;ffvaluable data in two ways.: Firstﬂy, it would increase our understanding L
- _ nes

'1of human 1earning, and cognitive functioning related to information-'7
lif“processing. Additionally, a very practical contribution would be (

“.fprovided in that, if it becomes known H%v‘children st particulsr sges




a \"'"'

”'ﬁ‘most efficiently process material, or how'materials are procegped for .

o Zit most efficdenm memory performance, one can prepare educational

o fh: naterials acpordingly, for added expedience in the general 1earning ' ‘Jﬁfﬂff

I
-,._‘

The two main studies to date whikh have addressed the relationship SR
- R L P
d: of levels of processing and developmental levels have 1e£t several B
' questions unanswered (Geis & Hall 1976 stson, 1976).« Though both

'5kff’studies have provided general supp re for the notion of depth of pro-

"';g?;cessing and retention, the e. is still question as to the applicability
’fj;of three distinct levels of processing,ﬁthe possibility that preference J'

"3ﬂi for particular attributes may affect children s memory as well as levels,ijfw

.5and the notion that a comprehensive developmental study must utilize 'ﬁfﬁii?ﬁnfﬂ
<.

L a wider age-range than that empﬂoiéd in either of the aforementioned
’,f}studies. In the major study examining simultaneous—successive proces—f.rfxf

*'ﬂifﬁh»fsinGEWithin a devalopmental context nblloy (1973) reported the.]jiL;{_f?.fbﬂb

“%f;gdstnbility-of Das et.al K three factors.A Though disparities in factor r?
‘ floadings over differing tasks has mainly occurred for groups differingﬂrfp_ﬁff
'}fﬁ;wiﬂely in I Q or cultural background there S}e indications that

D

i¥5;;_»fgfiﬁldevelopmental changes in such 1oadings also occur.' Once again differ—ggff'“::'J

v."‘,ences may become more obvious through the use of a wider age range cr‘*“?ff;fff:
U than that used by Molloy. | S | I .
The'uain purpose of this study is to examine, férst, 1evels of//fvf;'f"

~""’~j,‘_'g:-l’l'0¢=e!581ﬂ8 and secondly the dimension of simultaneous-successive synthe-og.fj :

H'"5sis, within a developmental framework, to discover possible shifts in ;*TF? o

r:ffﬁpreferencemor.competency dimensions of information-processing with

v;%ffrincreases in’ age. Inclusion of recall results in a factor snalysia

”Wffkvith simultaneous-successive tasksnslso prbvides an initial exploration .fg%;fﬂa




”fgresearch has indicated thaﬁ"older childrenfperform bettet‘on recall

zeﬁﬁftasks than d° Younger childuen, when they are given:i:structions to fﬁ"" R
':iremember (Cole, Frankel & harp, 1971 Laurence, 19?6). Wichin a{if"icV
ilevelsSof analysis study,’ isupoasible to compare :he effects of

i R

"1nc1dental versus intentional learning condition on the memory perfor—‘.fe

»nmnce of children of increasing ‘ges, and also on'the recall.of

informatiou processed to varying &epths.‘ _i4‘§ §f;fﬂ“3é.







ed\go: widely. Graik' and




*'LjIOperations as opposed to memory stores,=

nfigrﬁifunction of level of encodins.' They alsoioppose the notion that shortﬂefff*

__”These authors argye that‘amount and meaningful- R

"mate' ial fam:l ‘iar:l.t .

 7,f1978 Reese,f1976) Craikaand Lockhar‘ 3efer to examine encoding

,and they view forgetting as a

S

.7...‘. ’

f%term memory is involved exclusiVely with acoustic, and long-term with
. 5 o

fffﬂsemantic encoding (Conrad 1964), as well as the segmentation of the f'75Wf'7'7

3*;;;memory systeuy which they see much more as a coutinuum of perceptual




The general notion of depth of processing ahd its influence on o
B ‘ ’ L s
_retention have been retained although refinements have been made tofl.ﬁ:j:j{. -

:gh'the original model (Craik & Jacoby, 1975°’LocKhart, Craik & Jacoby, {1"'*?¥Lv'gf-ﬂ/
jl‘1975) In the initial theory the only definition for de;th of analy-f7_.}lir7"

L sis“involved progression from the physical through the semantic _ﬂ:t;;{;fo/?g"
s_levels.' Later»,mOfe,COWPrehensive definitions included an increase f‘"v -
*;‘in the‘accessibility of an: item within;a 1evel which was also .fﬁgigggt;j%}jilf;f

r included under the rubric of "depth" gor example, he latter authors

»

o have suggested that incoming information 1is. analyzl

. ‘either laterally ' . i t_'

' or vertically within three Tqualitatively coherent"-nomains, ather :1‘5”

." than necessarily proceeding through the levels Of hierarchical analyl ;;if$?g

»gg 319. Further processing then.can proceed either between domains, or

*j3,within a domain, and in both cases the increasing "depth" of processing

ffpserves to make a richer memory trace._ This concept of "spread of

"fjéhnprOcessing" within a domain helps account for the effects Of novelty

"w:or familiarity of a stimulus._ FTr example, a familiar or highly prac-~fh
sed semantic task may be performed easily and quickly, while‘a,novel

semantic task may involve more processing time and ,.effort initially._ I :

*f{ The concepts of episodic and semantic memory have been incorpor—'nwil;@ﬁfuy

“‘?ated into Craik and Lockhart s original theory., Episodic memory is

r";f»gthe portion of the perceptual—memory‘system wherein specifi_ events
e and episodes»are stored in temporal order.. Thes ,temporally-ordered

i';ﬂ,;traces may become incorporated eventually,iinto the more permanen;

oy memory system. Semantic memOry is essentially an’ individusl 8 store- Lo




- ’

I3

: from episodic trat’es, and episodic traces may be activated by relevant

L 4f activation-dn semantic.memofy Looking at these concepts in terms‘of

, :'.retrieval srrategies, .an individual may , scan recent episodic ttaces -Ti' R
T for saIient aspects of a stimulus, or utiIize the "retrieval—by— T'vg' P
r~reconstruc€lon mechod whereby a remote or recent event is reconstrué-x\

”3':.ted in the perceptual—memory system thxough the influence of the recog-ﬁ\ffiﬁ

'yinition stimulus and the episode trace.. The involvement of the latter

PR would appear to be a, case in which episode traces may be activated in

K ]‘semantic memory..;

Recent studies of 1evels of analysis have been more cautious

‘52¢'about accepting the concept of depth as an adequate explanation of

Ce retention-#]Craik (1977) outlined four principles which he felt exetted

BN

major influences 0n memory function.n Depth was retained,.since the

K rquualitative natu;e of a task has been shown to influence retention, but L
flaelaboration of.encoding, congruity between aL event and its encoding ,;fij;.T,

T e : ~

"?ﬁ;context,'and uniqueness of the link between encoding and retrieval

.._.

”{tninformati‘\xwere also included as major factors. MbscovitCh and Craik

d';iﬂ(1976) and Jacqby, Bartz and Evans (1978) have also discussed scaled

e

'FYfgneaningfulness, repetition, rEtrieval cues, and unique?e?s of encoding

:fimiemory processes.q In summar"‘

\v.$




Hﬂwere subsumed under the arrows in structural flo

i-ithe "process theorists actually beganhf,”ussing

x'}ﬁftypes Of rehearsdl (for example;{“f:i.

‘ﬁffversus mainten nce rehearsal)v

':ffof perceptual attention and pr0cessing$michaffect xetention.fiﬂ'

‘f_sense the two orientations may not be as diSparate as one would thi

”ﬁf}v;iinitially.l While the structuralists;admit to, and "name" particularfff

;Yff“:;procg'ses which result in increased retention (albeit in terms of where

'aian item is ﬁstored ),‘the pr cesses theorists aatempt to "define










:

in zetention da




Ao

vl

intention to learn may indeed be a ‘factor in encoding, especially for

s

' mote shallow domain processing.vl

'-'/’.

( :

. Though research to date has provided support for levels of proces- f:'

sing, the model itself has recently been criticized on theoretical

1' I

grounds (Baddeley,:l978 Eysenck 1978) These.authors both discuss

the fact that there is no adequate operational definition of "depth"
of analysis. Studies attempting to use. time (Craik & Tulving, 1975)
or physiological indices (Shangi Das & Mulcahy, 1978), to this end
have produced inconclusive results.f It remains that recall is used as
a basic indication of depth\of processing, and that depth in turn is"
defined as. having specific effects on recall This circularity is
unacceptable if the levels theory is to be subJect to empirical veri-

fication or alteration. In their reply to Eysenck Lockhart and Craik faii,fﬂw

(ﬂ978) agree with\the problem presrnted by this circularity, but main—.:v,w*
tain that levels theory provides a directing force for research on 1f-, i, t-hﬂ

information—processing and memory, and need not at: this point have to

o
Ed

vithstand direct empirical testing,‘ Rather, they view the theory as a p"

" new approach to the examinatihn of: the relationships between cognitive

1evels, in levels of processing theory, are non-scientific, subjective \vTT

T . uu‘ . \',4',,»,: i

Eysenck suggests that the "qualitative1y~distinct" domains or

categories.= Baddeley suggests a need to deveIop further levels within

.’ﬂ

‘,&

.‘6

'; a domain, by stating that théir modedvprovideg,for.bpth qualitative «553’71..93

\‘w’ R S A
thethonem}c and SEmanticHdomains, Lockhart and praikxhowever support w7

their Cho: scn domﬁins, and the concept of “spread" of,processing uithin RS 1

f;

w % ,%5:"1 & v :
snd quantitatiVe differences in the nature of the nemory trace.» They '

stste that qualitative\as well as quantitatiVe differences exist for

Ny B N - : . . PRI R . . D
.t ox.'-'-.“' oo p E w s . Lt L : .
o N ) el AR ' o T . " . A e - -




:*-«l 2

-
' .

the traces of material processed to the different levels, but that
. there is also an added "strength" component within levels, whereby

,~, ..

Both critiques of levels theory have expressed some. dissatfsfac-“
tion with the addition of. concepts such as compatibility"; and
"elaboration" (Baddeley, 1978), and the fact that environmental"factors

in addition to encoding operations are heing considered as determinants

].of retention.; As an example of the latter wMoscovitch and Craik (1976)

f"»_.""‘nmst be rich in’meaning if Optimal memory is to occur. They.also f;fif'

A

have discussed retrieval cues, in addition to encoding, as Variables

“

important“for retenbion, a notibn originally stressed by Tulving (1974)

They found that cueing, uniqueness, and congruence all exerted effects

| on retention and that these were mOst pronounced at the deepest 1eve1 of

analysis. These authors concluded that deeper processing or encoding

16

o traces are strengthened by maintenance rehearsal ‘J,fvﬂ . ’ﬂ" 'V“"-f"i'*fﬁf

may place a higher ceiling on potential memory, but that conditions for o .

retrieval contribute much to the actual memory performance , Jacoby,

Bartz and Evans (1978) brought out other instances of factors influencing '

\\

- encoding iﬂ aﬁdition to levels per se. They found that the meanihgful— A

O

ness of words themselves, as wéﬁl as the task contributed to enooding; :j}'v

® I
. . s.»-.. “ .';- Deowemhe

ana subsequent retention., That is, in addition to an orienting ques—-iifgi:;

a9

tion directing One s attention to a word's meaning, the word itself

.....

PN
ﬂ“discuss repetition as having a larger effect for deeper levels of {f

‘processing.__”

0,’

Rather than viewing such findings as contradictory with the notionsnf' N

»fig;gsj of'leJels theory“‘tdckhart‘and Craik (1978) integrate them and thus

B 4

theory there has been acceptance of the effect of distinctiveness of

LE e e Al PR @

3
-

RS P



“:j_fﬁ;-} nature of encoding per se

LT L
4 . o

uadcues on retention, especially for semantic encoding (Fisher & Craik

1977' Moscovitch & Craik 1976) Lockhart and Craik accept and incor-uty
L B

porate the notion that retrieval environment influench retention. They

o -

g

also provide evidence‘that the effectiveness of retrieval cues is also o

related to the qualitative nature of encoding (Fisher & Craik 1977)

\v_n . . Lee . N

-f_ such that it is the interaction of encoding and retrieval environments

—,,i B

and neither separately which is most meaningful in predicting retention._f“f'

A

The acceptahce of such interactional effects within levels theory indica-?;ﬂ-;f

B tes ‘a, progression of the theory since it 8 original empinical test by

: }>_ Craik and Tulving (1975) At that time the authors negated the effects

4

of variables such as intention to remember, task difficulty, as well as

the time and effort expended, and attributed retention to the qualitative -r;;i

§

As mentioned prégiously, levels of analysis has provided a core for

theories of memory, and through research~this core is gradually heedmdng

~— ~;~ v—‘ A.A.A‘

eiaﬁorated into a more complex and detailed theory.n The-levels of‘pro-fﬁ'i

cesqing,mOﬂel offers a new proces%ﬁoriented approaohﬂ towthe study of:;ﬂﬂ

'f'i'humanumemory.; The general concept of depth appears to be a stable one,ifjf“ff'°

n';-,Qt; adhittmemory as well as’ the development of memory i children.‘,"{ﬁ' s

.fg*i;f‘ A critique of the application of 1evels theory to developmental

e

‘ :{f:nennry (Naus, 1978) will be presented in a later section-j’pg'};;:;i.ﬁ‘”" )

o " ~_n. 1

e DeveI°Pme“tal Memory f'ifff'frﬂ:ffﬁ¢ﬂ*

"'.“One area

;J;includes a: "production deficiency" for children, such that certsin

e e ev’,.._-,'- ae w e SRS

. ‘SA-

t,and'proviaes a potentially useful manner of examining in greater detailfff"f



3f“strategies such as rehearsal are indeed utilized less by younger

"istrategies which would facilitate memory performance are not employed

_fand become more sophisticated with increasing age (Allik & Siegel

'2}1976 Frank & Rabfnovitch 1974 Ornstein, Naus & Liberty,

(Flavell 1970) There have been many recent studies indicating that

S~

children, and that Spontaneous rehearsal strategies themselves develop

F-'OAdditionally, support is provided for thJ notion that young children

fpossess a production, as opposed to ‘a mediational deficiency, by the';"'*“

' :lfact that rehearsal strategies'can be effectively taught to them (Ash-'

*AKUFbr eﬁample _one could always argue that, in defined "mediational""'

L owa " u,.- a,

o more sensitive to and more affected by, a differing set of attributes'~j?

6 o

R uood (1970) found more false5recognitions for»acbustic distractors as

%g‘deficiencies.we have only to discover‘the appropriate methoa to teach

-"temain difficult to prove when, or. if a mediational deficiency (for

e o ( S
“'f;“croft & Kéllas, 1974 Belmont & Butterfield 1971) ~It does, deever,'gfi R

N e

: \

”;Eexample in pre—language children) gives way to a production deficiency.:.;“”“p:-l:{,

iswan ensemble of attributes

S encoding or processing.¢ There is evidence that young children may be R

A

I

. opposed to semanticldistractors for grades two and three than for grade

AN

»"-\... P

- o—-'*"'

and induce production." However, exhausting all possible methods of

......

'which is laid'down during“st:;-

r,r_ \'-'.'

than qPose which affect older children.~ FJr example Bach and Under— S

. . . ot @ - »“"
" m.,.‘.....-.\.-,..oav,d«."‘ﬂnr'*_--ﬁ o mern e TN T

six., Felzenand Anisfeld (1970) foand that both gtade three and grade
six students were sensitive to acoustic distractors in a continuous 'j:%;g

recognition task but that the potency of semantic distractors

A - IR U - LI I e R N £,




' increased with increasing agen. More recent studies have reported
. similar results, in that young children are more likely to encode ,«[.f__g_,.;n‘
o acoustic or physical features of words or pictures, ﬁhile older children G e

77‘attend more to the semantic features of the word tFreund & Johnsod T RS

.1972 Hasher & Clifton, 1974 Meang & Rohwer, 1976) .;frhhicérf‘izj}u;'~ e

.."Levels of Analzsis and Development ff:’-“:ff

w

Though Craik and Lockhart s. (1972) framework involving different
ﬂvalevels of prOcessing has been applied mainl& to adult populations, it

L also appears to have much utility for examining factors such as memory

u:f:itandlattention.withﬁn a developmental context._ Looking only at the

:‘;;fevidence presented to this point it is possible to generate three

"‘fﬁthypotheses pertain:” to a levels of proéﬁssing paradigm involving

!_"‘

. pl
f«"—' .

ences in retention wouldfbe a edult of older children spontaneoushy

\ ) o ‘..,v ;

processing materials to "deeper" levels (perhaps utilizing more elabslyd‘ﬁf??fd R

15 o U P L
;.f[ oration. etc ) Such a hypothesis retains the assumption that young T T

ehildren have a prddui"" : s:opposed to ‘a: nediationsl deficiency.

Orienttng questionsJin levels of processing parsdigms essentially

e %Q "induce" processing Jt particular levela. Thus if depth of processtnggp;fﬂﬁ." ’




1s the sole influence on performance, children at various ages shOulds;f};;”';{

have equivalent memory perfdrmance, differing only within age groups;pjff5‘

kS
. .ul-

and for different‘levels of processing.z-l;flfri:ffﬂgi’hiﬂﬁﬂofﬂllﬂ'-mi":\7 L
:fleZQ If one emphasizes the previously-discussed theories of

’:h’"attribute-preference of children at different ages,,another hypothe-if"

e sis of memory performance f llowing a levels of processing experiment

= emerges. If attribute-preference is theﬁmajor factor influencing

retention, then it may be xpected that'younger'éﬁ;i\aren will have B 1iijfjﬁ,i”
superior retention for st,guli following induced processing at
physical or phonemic 1evels.; Older children and adults would be

expected to have superior retention following induced semantic

f?y’encoding.

3.5\§ombining the levels‘of processing and attribute—preferenceﬁ”

positions one may expect an interaction in the results following a:
levels of processing task. For example, the advantage to younger T;gﬁ']fﬂ“ftQ_
f children of physical or phonemic encoding may be offset by the effectg??;fff

'ﬁfyof induced semantic encoding, which involves a- deeper level of proces—?k-l”:"g'

sing.t In such a case the retention re3ults for younger children may R

be c0mparab1e over all levels of induced processing. On the other

hand retention of semantically processed material should be excellenti;ij¢w

for older children, since it inwolves deep levels of processing and is' R
Ny g

their preferred mode of processing. This combination of the effects im,;a




o T , L n c
memory must include discussions of "automatic" memory processes as

5; well as those instigated thrOugh intent._fff'Vf;”}: |

\ . . - . v T
In response to these criticisms, data from a considerable number

/ :

of‘recent studies suggest that levels theory is becoming more refined

and that Naus s relative dismissal of its relevance is at best pre~fiﬁpf f”

Y

‘p, mature (Craik & MbScovitch 1976 Fisher & Craik 1977) Recent j;;ﬁf
evidence has indicated that qualitative differences in stimmlus encod—,;?iqugd

ing must be,taken into account (Craik 1977 Fisher & Craik 1977), andufﬂ‘l:iﬁ

that there are also ensuing processes such as elaboration and repetition f

which influence retention (Craik 1977 Craik & Tulving. 1975, JaCobY.”.v S

Bartz & EvaLs,‘1978) Factors affecting retrieval such as cueing,;#f

uniqueness, congruency, and response mode, have also been included as TMF{

determinants of memory (Craik“ 197i1 Craik & Hoscovitch 1976)"




41975~ Jacoby, Bartz and Evans, 1978).. That is, even when intentional

efforts to'try and remember stimulic(Jacoby,'Bartz'& Evans 1978).

detailed examination, over development, does it become possible to f?”"V

estimate with reaeonable accuracy the ages at which particular cogni—fE ;f?V":

the extent o: hypot?esized "praduction deficiencies"




permanent, semantic".memory, which consists of a storehouse of

one s general knowledge and laws and rules for interpretint incomingjg‘xfﬁf'?ifhf

stimuli As a child develops, he would have more experiences,fﬂ‘tjﬂfuyn”d"l“hbﬂi”

e T —u

,-,.' : L, : Do

'a7fresu1ting in the inconoration of more,material into semantic memory.z_;,d.fﬁ.L.ﬁﬁ

1976' Fisher & Craik 1977 Jacoby, Bartz & EVans, 1978) it is suggested
that the most efficient route to the understanding of retentiqn over f:i,-55<ﬁm7

development is to examine the effects of specific variations in

(Efforts to look at intentional versus incidental Iearning uay

oy

prbvide initial information as to the automatic" memory component ‘ﬁ?fg

discussed by Naus ) The present study will be an attempt to examine ORI

SR AR

the effects of several specific variables upon developmental memory. fii:ﬁ S

Some Empirical Evidence fﬂiff**lﬁf *;ic-;,"fﬂf 'iﬂ?ﬂ-:

Few studies hsve examined 1evels of processing within a develop-; ',f'ff”




X ItheiauthofB ﬁelt that.aetivity at the time oﬂ encoding )
e \

activity at the time of retrieval since:recall differenc “fdid not

"Tﬁfsupport the usual finding of superior;retention performance with

,!:iincreasing age.‘ Within this study there was no apparent effect for t},:,“”s_

7

'attribute—preference‘in differing age groups. These authors'feel that'

~ff°" spontaneons elaborativeiprOCesses such as: constructing'tmagesiwhich——-~*3?f?**.3;

fA: differentiate children at differing age levels.': VT?”QK;;Y‘ﬂ ;”'.d CE s

It may be, however, that retention differeLces, and indications T

'ﬁi_pof attribute-prefETence’ if these indeéd are sensitive to developmental

'»factors, may become apparent through the use of a somewhat wider age

‘frange. Geis éﬂh Hall had subJects,whose mean ages varied from 7 l to

f"Howower, based ‘on a Piagetian framework the variance in

"“l'f‘"" @ - :."" D3 ,, .

'AfoCanitively-based approach to these topics. Knowledge and intelligence e

. .are viewed as gradual results of an interaction between»the child and

'bf-lhis environment. The {pphistication with which a child represents his

Z;Qiiworld cognitively depends upon his "stage of development, %nd each

'”f,fauccessive stage involves a- more.ad :fced_level °f ?adaptation

d’.:ﬂ;i‘_ Piaget in turn discusses adaptation“al a balance between c“°,r.,~ﬁ

cognitive processes as a person interacts with his environment., These-~ RER




AR

- performance in a

lpthey-also~hau'isoﬁe4§ﬁnifariﬁy?co;tﬁ7'3‘w";”

ment to

::;le‘: bnfbrm to past rules and regul *"bg;‘j

'T“f thus applicable to the kiﬂds of proces

processes a

in levels of processing theory,‘

- when events or stimul

re describeafin Piaget's'#erms as unde:lying all behavior, :

iﬁted typesxof memoiy

.,..f w»- g

A',tmilating Q?PQCtB 0_1thf‘environ-;f'

cognitive‘structure is omewhat comparable to episodic memoryf°“'"”fu“

traces which are 1aid down dﬁ

AT

Nodifying or'accommodating struc;ure to aspects of the environment'nay;5%’*

-

be compared to the changeiinfstructure»oﬁ-semantie memory resulting ""7$;T"j;;_

i are presented in some novel fashion.v;j*;Lf‘"”

The tyLes of cognitive processing which Piaget discusses arf“

\

siok asmined co wnderly memory

levels of processing framework. i

'.-.‘

N T '»."2--"-. T B

O o --v-r‘v

-.::f dominated fswhereas after about age six or seven, they gradually be—fig;ilii

. come mre- éb’.[e to reas_qg,

' "stages

R

- "”6

PR
Tl oge ™

perceptua

"‘are appropriate divisions when examining developmental dif-vf;ﬂ{g

’Wf:oposed.at approximatelyfages.fg






"‘,Developmental differences in memory performance have also been.reported_;f:"V":

“;ﬁiiin;Soviet research.. Barkhatova (1964), in d velopmeutal studies_thgfaizwn
‘f_speed and aceuracy o£ recall found differences in the gualitative:f
“ff.;”aspects o memory performance for children of varying ages.. Grade two lf- :fﬁ

: f_fchildren used a rather mechanical approach linking certain items in a \;1':7

";*Qﬁseries, but not grouping 1tems 1n any logical way. There was a

«distinct<improvement~found in the mneﬁbnic devices used by fifth— ai'”




senantic processin‘

for later recall With recognition 1t‘wné fonnd that“bqth semantic

.

VJ;j 'much‘more salient than they had been ,orlthe college students. Thns

there is some 1ndication that attribute—preferen&e may exist as a




”f'undertaken at this point

.ﬁIncidental and Intentional Learning dd

‘ that older children are more sensitive to instructions to remember

ii'than are younger ones (Cole, Frankel & Sharp, 1971* Zinchenko 1972)

~.

: :In this way it becomes possible to analyze and discuss any interactive

'.t.

"age%f_ An examination of the intentional—incidental variables will be

R

C e

Intention to learn may’be viewed as an added dimension which

'tain amount of support _for the notion that intentional learning is more

A ' ;4i

b’effective than incidental learning is provided in adult research

Intention to learn has been fOund effective in a levels of processing

o f;} paradigm (Lawson, 1976),-and there is some evidence to indicate that

'”_it is more effective for shallow than deep domain processing fgécoby

-T& Goolkasian, 1973 Lawson, 1976' Treisman & Tuxworth 1974). adacoby

1 . ~

B or a semantic dimension. Instructions to learn resulted in improved

~k]memory performance for the "acoustic" words, while words which had

¢

av,'.:l.ntentional and incidental learning conditions. Within Lawson 8
istudy of levels of processing, subjects in an intentional learning
"condition had better recall performance overall than subjects in an ;”3

f(fff5incidenta1 condition.i Subjects who were preparing for a recall,task

N

»a

e jvnxs

"-Taffects the encoding and performance on any given memory task. A cer*'\"”

T e R

_.j“and Goolkasiah (1973) had.subjects compare words on either an acoustic -

”»fbeen related on the basis of meaning were remembered equally well under

v Tl subjects preparing fbr a recognition taskf Léwson disoussed this in g L
,Q_terms of the idea that, when recall is expected indiwiduals subject fﬁf L

i?shallow dOmain it ms tl’further intradomain rehearsal in,an attempt to

| 229\v7

: v S
effects of depth of encoding,'and learning set for children atfvarious i

R R

,>7“i hsd better retention of material processedlto sha1l§u11evei"; d»fl;.‘

[}




LA

:better rememberrthem (The latter may be more relevant for recall than

LT

,7-recognition since more cues of - Ln internal natgxe are necessary in

e

:retrieval oﬁ the formerflyyrhe deeper, semantic level leaves less room E

nfor 8uch further processing and indeed semantic items were better '

) Thus the intention to learn can affect subSequent memory performance,v

'and it probably has a differential effect depending upon the type of

1eve1 and thus are more Open to improvement in‘retention of the stimulf

'u'processing involved.u In a levels of proceSsing paradigm, it is
:;speculated that tbe shallow depths of processingrprovide more opportun- B

"_;1ty for elaborative rehearsal etc. 4 than does the deeper semantic .ﬁﬁl”'

‘ :

/, v

‘_;,In-this ease material processed to a semantic level W uld be seen as.

,exhibiting a "oeiling effect" for menory performance.

In spite of the fact that there may be some amount of elaborative
i

-'rehearsal resulting frOm intention to remember at all levels, therexis

(

: .evidence to suggest that it is maintenance rehearsal which produces
f_the most pronounced effect (Mazuryk & Lockhart 1974 Walsh & Jenkins,
‘h;1973) Even in a paradigm requiring covert rehearsal those with

/ B . .
/ instructions to remember retained the relative differences in retention R

according to the manner in vhich stimuli had been initially encoded
Thus~it appears that actual elaborative efforts, if they occur, are
. R
not of the magnitude to actually promote a deeper 1eVel of analysis'; e

than that requixed by the orienting task. At all three levels of

o

analysis, intentionality is seen mainly as promoting maintenance fi o

rehearsal efforts.v'flf :I' ;f:ji'ﬂf"f7f~ ;l»' = R
Lo . : \ e

Craik and Tulving (1975) in a series of experiments designed to o

s 5 o
test levels of processing theory, tended to minimize the'effect of S

En'retained than other items in both intentional and incidental conditions._‘f‘



‘5f,fsupport of'Such an effect., For example although knowledge of recall

1 e
S

PR \“‘

* different learning sets, although their results actually were in .

- a

%ftasks had no observable effect on response latency, iv resulted in

"superior recall performance with p< 01' .ije ts who were aware of’
' \

'the recall task had apparently engaged in some R gnitive activity which

f.improved their retention over that of subjects without such knowledge

(In this case, the cogﬁitive activity may be describaias'maintenance

'rehearsal since the usual heirarchy of levels remained in the results ;‘f

for the intentional group ) It is difficult to reconcile such a
'“finding,vwith Craik § Tulving s statement s that, "The operations

n

'::caxried out on the material and not the intention to learn, ‘as such
'l at" which stimuli are prOcessed do exert a major influence on memory
performance, but at the same time the effect of learning set cannot

"f be: denied, and it remains a variable worthy of empirical consideration..

mainly on incidental learning paradigms. However, the effects of 1earn-«'
ing conditiOn must be investigated further, since Craik (1977) found no -

difference in retention for incidental and intentional groups when the ’rﬁ

.-"

. R ““ R
L suggests.that intentionaﬂity may exert a. different influence under -

“f*ﬂ varying experimental conditions._f_;g;"ffi:fﬂ;gngi;_;: o
: Intentionalify has also been !xamined within a developmental
.g]framework Studies.such as those of Cale; Frankel, and Sharp (1971)
and Laur& ce (1966) have shown\that older childrenhavesaperior rfcall

el AT

":in a. styhdatd free recall task under intentional leatning Condit1°n9-tf:‘

. {/
Therefis further evidence which indicates that‘both intentional and
F'T”./f"” "1['::;f S y w*'b h ' h"ftL? t'h* Jwbi-,‘zﬁil(i.‘f; ) f i:

R

- fégetermine retention (p. 269) " 0Perations , in terms of the levels '»i

Recent studies such as that of Geis and Hall (1976) have relied R

T imrerative word was presented prior to the orienting question. This -‘/””

I

31



Loy

- to the animais, this is viewed as being comparable to,an intention 1

'fj:while central recall continued to rise.‘ Prior to 12 years there had

frbeen a ge erally positivé relationship between central and incidental

incidental learning are affected by the age of the children involved

and that a pattern exists for the development and relative superiority

. L 5 [ ',-‘, K C e e N
- "0'”"“" “ » w hid . “ . ,o'ﬂ oll -

of each tYpe of learning set, with increasing age._ "r;fﬁtlﬂ

Sy

Results of studies of attention ahd distractibility in children s

;, may be utilized as indiqations of the effects of‘intentional and inci-i‘

.gjzdental‘learning As an example, Maccoby (1967) discusses a t sk wherein fi

children were asked to remember the serial position of certai cards..

On each card was a line drawing of an animal and a picture of a familiar
\

: household object._ Over many trials, children were told to atténd to

/'b '\

"céntral recall." Subjects were then instructed to match each
animal with the correct household object and memory in this case was

‘ termed "incidental recall o Since .subjects were told to pay attention'

learning set while the household objects were obviously part of ‘an .

: .\incidental learning paradigm Hagen and his .colleagues (Drucker &

N

R R

o the animals only, ‘and’ the authors refer to the memory for these animals7_,f5 L

'*Hagen, 1969" Hagen & Huntsman, 1971) fOund a developmentai increase in SEET R

Rk . I

“:hthe ability of normal children to attend to central information, and

) o \
H g .

‘[‘xthus in a. sense to utilize an intentional learning set.. At about age ?ﬁfi'

‘f12 to 13 years, the authors found that incidental recall dropped oﬁf

» V'_recall ‘a d fg%lowing 12 or: 13 the relationship became negative.. This

L,l‘ -1eads to obvious speculations that older children have developed

attentional strategies to such ‘a degree that the intentional or

. Tl_central task is learned much better than material presented inciden—p?,.f

O f

‘ :i»ztally. Thus,_in intentional learning tasks they mag’be expected to{-"

B . . X ‘y'vv'
: B R




s

' '\;;" SR ff; , -"'~'f v"-; ,-;.'=j:i‘ (NS ;3~ T '.'fv‘: ;_f'\

‘“thu perform better than younger children, hile in incidental paradigms»ltfa,n

';*,f . there should be less differentiation between the memory performance

TR

‘, 0 ',;_ 5 e N

ﬁ‘?( ’b‘. »‘?f :hg th. 8r0upﬁ_1 8 -: ‘64 ‘ ,-:, . w ¢~. ro » x}, u-o o

. “ .‘. P .
. ° 1
vl 4 ..:.‘.'

The Sovietxresearcher Zinchenko (1962) used a paradigm which has

many properties in c0mmon with a levels of processing task using both

AN

inci :ntal and intentional learning conditions. Zinchenko s subjects ffﬁg,iﬂj‘ff

were presented with stimulus words, and for each they were requined to

Y,

' think of a second word 'which was. related to the first in onF of three :)pt'fl.u

ways._ The second word had to possess a meaningful (semantic) relation-f

Vo Coe

_ship withbthe first (for example hammer-nail),f‘a property (semantic)
o ‘ relationship (for example, house-wood), or had to begin with the same ff“ff.f .
R letter/as the first word (physical attribute) lhe~;rocedure has : |
5i&_viliv- definite Similarities with Craik and Lockhart LR (1972) levéls of ;'f‘

processing approach wherein processing may occur at a semantic,“.;"‘;jff Kfff:f

"*phonemic, or physical level.

- 4 -,

Zinchenko uged subjects of preschool*age and at grade two and

_:grade five 1evels.‘ The task was presented either in conditions of

v g_hplay (incidental learning set) or academic competition (intentional
"5}i1earning set) | Results for memory performance are similar to those in f\lffjg,ldz

7'”experiments of levels of analysis,_in that recall improved for stimulhs

";iilwords having physical property-related and semantically—related "“

'i connectors,f respectively. Also,_the intentional condition wgs found
v;}”'fﬁ:}fto be most effective in improving the recall of grade five students, ‘?Q'i}fﬁf}f
= fand least effective for preschoolers. This Provides,a.further indi—i;g e

”"f;cation that developmental differences may exist for the effects oA“M

‘.ﬂ"ifi"intention,to lea"?

offzw':.”
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1incidental paradigm because they whnted to examine-developmenlsl

hppnmamﬁm.';fﬁgff‘i'fhybﬁphf}h;nf“ﬁ

'ﬁf“%processing theorists, and in the following section one such théory

bf:{qilllbe}diﬁgpssng~ ff*ffjs*f,ﬁ’f:i‘ isﬂjflchiﬁ :ggl\‘ ‘

‘?fSimultaneous and Successive Synthesis 'fhl; ﬂgl.' iﬁli’f:;'k;

. f,:\ A

learning.paradigms were used.i Geis and Hall sta e tha

PO S - N
°- .- “4,10.--_' 6\0qle‘ TS ,.__ - #0"- -

differences in processing and memory apart from those incurred through
. .

'f3f'instructions to. learn. These authors felt that the superior memory

MY ,.‘_.

J.. °'\

- ‘:skills of older children, in terms of“more sophisticatéd rehearsal
1£;¥strategies, etc., had already been established in studies of 1nten— ;b;:U

vdtional learning, and they wanted to examine grocessing without.theSe' L
”}?F"interfering variables.v The present study incotporétes such an :";Jiifﬁt':
v.ifincidental paradigm, but also includes an intentional group for levelsiﬂrf'-h

';hof processing tasks at each age,level. Such comparative groups can-l;y::

Y
1 v

‘ ff{aprovide vital information as to developmental differences related t°

'uwprocessing requirements per se, and differences which result from the.}}ﬁ,;‘

o

liﬂiaddition of "1ntention Eo 1earn ‘ag’a" variable over and above depth off;a;f,:

S

\ The preceding discussion has focussed primarily on aspects of o
'information-processing which are related to memory performance.- How-flg_ﬂb'

'n7ever, more generic theorists have also been of interest to inf rmation'u”.”

S

, el '9”/ L
Following the early work of Binet (1903) psychological and

-fgeducational theorists tended to emphasize concrete indices of inte1~ff”
lectual ability, such as the I.Q. score.ﬂ Hd;ever, such a power ;ﬁﬂ:'
4fgmeasure does not provide much information as to the processes inv01Ved

ﬂ'in particular cognitive tasks._ Therefore many recent theorists have

¢

| sffocussed on the cognitive processes believed to underlie abilities in '?1117‘:

R

. \\ it




“fnnd remember it‘(Carroll 1976J7Estes, ,;;ﬂifﬁf}i:”fi

Prior to this upsurge of«interest in processes ability theorists]f“

_:¢1'__~° ﬁ.“’""‘"""’

;' had varying ways of describing mental functioning. In large part~zi?uf1jf;ffonsyfﬁ

‘-'..«. .’,p,;.

.':fthese descriptions were based on the results of correlational techni- ECRT

‘7”3?ques, specifically factor ana}y is (Spearman, 1927 Vernon, 1969) EE
",,Following the administration of nany cognitive tasks a researcher pf““ LT

P e

'1,ﬂcou1d group'those taéks whose results were found to be correlated with

fngfeach other, and then hypothesize (and typically name) the mental 4

iv.iiability or factor thought to subsume performance 04 the given tasks
ffﬁi;énany factor analytic studies have proposed T general factor" of s
*'l'}?intelligence which affects performance on all cognitive‘tasks, and -
ﬁ‘speoific factors which tend to be more involved.with discrete tasks.‘?l
| A hierarchical structure of mental abilities was proposed by
' ”fV,Burt (1949), and this notion has also been advanced more recently.i.;*?ié?ff
.-Vernon (1969) and McFarlane-Smith (1964) conceptualize a hierarchy

i f.involving generalized ability, as described above, which divides'f
b successively into more specialized abilities. Within the context of f"

fftheir hierarchy, memory ability is at’ a lower level than are reasoning

5’and abstraction. Similarly, Jensen (1970) hypothesizes two main
jl?’WA 16Vels of mental_ability, with the lower level (Level I) enc Ssing E
| :"asfociative learning ability" or memory, and the upper level‘(Level

II) involving reasoning ability" Level I is viewed as a necessary, bf;_g

o / though not Sufficient prerequiaite for functioning at Level II.:_’

e N
’ﬁ Jensen hints that differing processes underly each level as he des--~tfﬂ
crihes Level I as involving the abil/ty to receive, store and\recall

- ‘.




':, ~many resear%?ers«

S

tfstimuli and Level II as the ability to transform stimulus input and” . SRR
“ullarrive at some judgment.; Thus it appears that this transformation,’or

blﬁ processing of information may be a critical differentiating factor

e

'7”between memory sna reasoning. However, Jensen does not take this ‘;;;ﬂf;‘?”"

notion to the next logical st&p, id that he does not consider how

stimuli may be transformed It is this consideration of the procesées

/ . =

involved in cognitive functioning, as opposed to outcome measures" in

‘-”' the form of abilities, which has 1ed~to a new direction of locus for: '

._.__~~ o

Lle

i

tests (Carroll 1976 “stes 1974) and to discover those processes

(1975) These authors b sed their notion.of simultaneous andhsuoces-:

Luria (1966) Prior to a discussion of th: implications of this _ifg~b;fﬁﬂf{:_i»i

As mentioned previou ly, the roots o. simultaneous-successive

N

'lxg processing theoryllie in Luria s work with brain-damsged patients.gf;s”‘ .

Y

Luria developed his own model of cognitive functioning following

v"“fexaminations of persons with left hemisphere brain dsmage.. He found
-f]3that lesions in.the occipital-parietal aria resulted in a disturbance

”*a”fin the simultansous processing of stimuli while lesion in\ he fron—'b:l:f

_‘.»-\_

f‘totemporal area resulted in disturbances in more sérial or successive ;jﬂfv:q'[f'

EEE

';ﬂ“processing.; Luris proposed that the brain employs these two mutually

o e L3N




’»_,...

‘“,dependent modes of coding information /fd that they in fact underly ‘5ﬂft“’f“

\

j‘ilﬂll forms of information-prOCessing. Simultaneous processing or 'fffif_ﬁ-@

".synthesis involves the synthesis of varéous~separate elements into

'”fffi groups, with spatial overtones such that all parts of the group are

Vhfaccessible regardless of their position in the group.' Su‘Zessive

J“synthesis involves the ineegration of separate elements into a series;7-izﬂ'

"l'd_or groups which are related temporally rather than spatially.;-Acceséjifffﬁ

;;_3sibility depends upon the temporal order of the series._ Simultaneous'-_.ah.

q

e

"5¢processing is utilized when one.deals with relationships between ?{TT

:'variables, or when information is brought together in Lhe form of a:

. -

"7,gestalt.j Successive processing is utilized when one formulates or

; f'produces some series of events.‘ Unlike Jensen, Luria does not pro— %'~J7A -

7_pose an overall hierarchical arrangement for his two modes of procesdpgff'

}fsing, although for particular tasks one mode may prove‘more efficient”;:

— N4

;-fBoth.modes are influentiar in direct perception, mnestic processes or '

7:5memory, and more complex intellectual processes._ Factor analytic :7:‘

'ib‘ter, central processing unit and output in their "information-

f:integration" model.: Sensory information may be either simultaneOus

‘vf;stuaies have tended to emphasize the 1atter two types of processing, o

:”ftsince they are at the forefront in chnitiVe processing.,:-l¢;f':Lff~:?i V:EJ'”

Das and his colleagues include ﬁour units - input sensory regis-*

. or successive,_and in the sensory register processing’may be either '[-Pfh;ff.ff

e ‘idserial or parallel.u The central processing unit then engages in ;.

;;ffsimultaneous or successive processing, and carries out decision-lﬂ}"" -

:gfmaking and planning based on informatiOn from this processing. Outputjgi)i o

o finally organizes the product of processing, in accordance with task dfff;

_“..- sl
°

’demands- ST ey el R 1 e

PR
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Sffdthey also

The implications of such an approach to information—processing

tend to be far-reaching. Das and his colleagues lpve utilized factor

ifl.analysis with a chosen battery of tests to indicate that simultaneous

;"and successive processing emerge as distinct factors acrOss differing

B ﬁKirby & Jarman, 1975) As a result of their analyses oﬂ many tests,-"

1 N
‘o
A~scuss the emergence of .a third stable factor called

L Ll

speed", whic' they feel indexes speed of integration of information,‘f

Rather than beginning with several tasks and attempting to gind

ﬁ_’cultural and age groups, and differing achievement and SES levels (Das,'«~5jff

w e

' out the processes involved in each DaS*et* al‘ began with a hypothe— h-f SR

A
., 3
v 7

?:'cultural characteristics of the individual. This is not inconsistent

blfwith approaches such as those of Estes (1974) and Hunt and Lansman

“.l”(l975) but is rather an attack on the same issue from an opposite

"angle. ',l‘he former are in a sense looking for discrete information,

: ‘while Das et.‘al are looking for support for an‘"all-inclusive

AT K i ERES
The concept of simultaneous and successive processing simitarly

hjis not inconsistent with descriptions of relatively concrete abilities';'

Ff- it is rather more\a qualitative, as opposed to a quantitative, way of

S

i] viewing cognitive functions. Comparisons have in fact been made

-5;between particular "abilities,ﬁ&such as MacFarlane—Smith's (1964)

Lo specific spatial ability, and the concept of simultanepus processing, e

':‘since in. both cases there are indications that material must be

j};perceived organized and maintained as ‘a whole ' ,“hfhjtl;;ffg_.;'ﬂ

v '\. . - \'\

‘sis thaf a11 tasks involve two main processes, which may appear singly:7 '

I;hypothesis,‘with respect to processes in information-processing..;uf;'iiff“

e gor in combination depending upon the task and genetic or socio—ff” ;fif§35u3f”

V7R

Das et 31 “°“1d however, be concerned about particular factor{;f_.J”

.'-l):" L



. )»

labels and their appropriateness in a\hierarchy of abilities (that is, uiFsﬁiNf

o . :
Jensen 8 Level I and Level II) For example, in factor analyses ;;;

(Das, 1972), it was fOund that disparate loadings occurred on tasks

3 supposedly measuring memory, for normal aﬁd retardedichildren, thus ”g"i?f"

\the generalizability of Jensen s levels comes into question.: Addi-"v-'iflgf“kﬂ

L.fﬁtionally, if the factors themselves have questionable validity' that ;_'”“

Lo -,-' . |

<'ykis, if tests purported to measure each have differing results for jy?éf

different subject populations then the concept of a hierarchy of
' f T

"‘factors also loses much of its meaning. (In a recenﬁ'.,'

A

o fiJarman (1978) Jensen s Level 1 and Level II abilities have"
-1re-interpreted and in fact incorporated successfully within the ‘;rﬁﬁfffu_fﬂ\Yf

”fu’j_simultaneous—SUCCGSSive m°del )

Das et. al propose that the simultaneous-successivewapproach
' fis reasonable when discussi & variations in cognitive performance
i?{:Verbal and non-verbal processing.appear to be associated with succes;:'v;»;
":sive andlsimultaneous synthesis respectively, although verbal compre—.‘:

Y

- hension may involve both processing modes. There have been Specula—

‘ ,Hitive attempts’also to relate simultaneous and successive processing

‘7lto memory. \ lis (1969) found two rehearsal strategies, which

e,

'l;'appear to: involve either simultaneous or Successive processes, and i',q:

.3'.

1hhtthe act of grouping or‘.chunking of information in rehearsal can
f'intuitively be seen as an example of simultaneous processing.; Memory
‘\per se cannot, however, be reduced to an involvement with only one

fprocess., In a study comparing tests of simultaneous-successive ;?ffé:
iFf{pr0cessing and tests of a model of hierarchical abilities (Primary' i ::ihifir;;

"’Mental Abilities Model) Kirby and Das (1978) found that correlations

- existed between simultaneous processing and the three PMA factors




'H{successive processing and memory.,

”~f*ﬂconc1ude

'-1;'1n8 ability., Within the context o

LT meﬁgry and reasoning.

}7?1become

rﬁ(spatial reasoning, and memory)' and to a lesser extentauetWeen n;fi Dol

Simultaneous processin__was found to*”

atial ability especially, and the authors i},jw;jh

:lbe highly correlated with sp

that simultaneous processing involves more than just reason-:.}fizg~

£ this study,'it was also found that

"7:both simultaneous and successive processing play a role in speech and

'T{;language comprehension, and in memory.' It was emphasized that there

'”—one correSpondencfjwetJ!!n purported abilities such as e

x;,uis no one—

amd the concepts of simultaneous and successive o

_szrocessing as underlying prOCGSSeS-'fyy,ﬁ
In summary, the simultaneous—successive approach to human cogni-‘

ftive functioning offers process—oriented insight, as Qpposed to a

power-oriented description, 6human :information-processing._;.. It I.'

t much remains to

s obvious frbm'the preceding discussion tha

e relative effects ok the two processing

‘iv,'be discovered in terms of th
8" model to date

;f}:modes in varying tasks. However,_the success of thi

aE in accounting for large portions of the variance in factor analytic,ﬁ

7ff€fstudies,“makes it worthy of further inwlsti:

.:-?fSimﬁltaneous—Successive Process g and Development’fiﬁggy-
- N '
ltaneous—successive approach it

Within the context of the:simu

thatothe same type ofjprocsssiwould bs similarly
the_age of subjects perfwéging

'Asimilar general |

“*f‘may be expected

v:{;-initiated for a task independent of

o the task (utilizing as subjetts normam children



same time the few disparate loadings are interesting to note and s e
71:o'1' discuss., The figure-copying subtest" tended to load mote on 8uch8-;ifff7f N
”v-sive processing with the grade one boys, while with the grade fours

@ous processing.‘ The author felt that if_:;:;;
for younger children the stimulus ot be seen so mch .. an.

the loading WES for simultan

: integrated whole,:ﬁ

.
S R

“r,;;“:tasks may change somewhat over development.* There are indications':"h
haymgmam b ‘asbtvatane ath ‘

'lgwithin Mb110y 8, stuéy,

the socio

—economic background (SES) of "f?v” ;f7rf¥£“tffﬁ
"‘children was- foundyto exext an influenceﬁpn their preference for

ff“}aimnltaneo aor sucoessive processing.modes:at particular agee i';““i:

j€3Thus in a.developmental study of prooessing,'




semantic analysis, involving maiuly simultaneous precessing. - f S

It has been suggested by Cumins and Das (1977) that simultaneoug-,.
b - S

;_":.-and successive processing may have different roles fot children at
i V.varying developmental 1evels. ' For certain skills such as reading’ o

: sucTessive processing may be involved in the mastery of basic decoding

A kills, and as such would be a pxe-requisite for higher 1evel',.:of

Sy e T
% .2

The present examination o:'ff information-proc:essing over develop- ST

@f dewelopment. ‘ i .

Simultaneous-Successive Synthesis and Levels of Processing ‘

3\ | s:lnce both the simultaneous—successive _and'level'l_ o£..anelysis L--»."-'



4
“ .
o -

'f.fsive processing and reasoning relies on simultaneous‘ one may-

".,hypothesize 1arger involvement of simultaneous processing for words

w 7 . . :
L o e

both modes would contribute in such a task.z For example, Das et.p
P . U .

3>

- al. and Cohen (1973) feel that in general verbal processing tends to ‘;v

be Successive, and non-verbal processing tends to be simultaneous,,v

'TG \

}, but add that verbal comprehension may involve both mdﬂes. This

&

’.)‘ - Ky ~ -#’

levels of processing task Additionally, both simultaneous and
successive processing Hﬁve been implicated in rehearsal strategies ;

(Corballis, 1969) which also undoubtedly have effects in the

3 certainly doe81not add clarity as to which-mode may be dominant in a -

1evels of processing\task Inta study involving grade four children,‘

. % ‘
Lawson (1976) found that recognition memory following levels of

e e

;' analysis was most closély related to tasks requiring successive pro- ‘

)
n

i cessin? : Lawson administered marker tests for simultaneous proces— :

\sing, svccessive processing, and speed of information proces%ing.;

.The factor loadings which resulted were in. line with those ok xjhvj'

LI

‘;factor. It must ‘be: stressed\again that this is not an: atteqpt to

o

L previous studies, with recogni memory loading)on the suckessive o

i‘relate the levels and information-integration approaches experiment—

v=%fally, but rather the discussion:hopefully allows one to come ‘to. grips

i

‘,‘with some: possible thsgretical relationships between the two._;'l‘
: : r‘"‘?) ..-|-

In levels 7f a“al§’&5 theory, the depths to which stimulilare R

Lo

_‘;Fprocessed have a hierarchical arrangement corresponding to' memory'

:performancea However, depth implies more than merely type of

ffprocessing (that is, stimulus salience and meaning), and there is no -

. . ) ¢v RN
obvious reason to expect that either simultaneous or successive o

Y

P .

N

:e~'rproeessing should prevail overall If rote memory relies]onvsucces- }?




vfht processing, encoding may proceed to either shallow or deep levels,

= ’processed Bt a Bemantic level///As a matter of interest, and possible

I8

dilead for future researnh endeaVors_ a post-hoc conparison of Pevels _'

4«3'of analysis and simultaneous-successive processing modes'could be,
. L .
”'performed Developmedtally, one could alsq examine shifts in levels

T':'_4".of processing results, and check ﬁor any possible corresponding shifts
:in simultaneousesuccessiVe processiﬁg.,‘

| .-In.summary, encoding or information-processing may be;&ndertaken
‘?by one of two (or a combination of two) modes of processfh% Beyohd

¢

\'this method of processing, in verbal memory tasks such as levels of

rdepending on task demands and this 1evel or depth influences reten-"'

[}

;_tion level., P ‘f’u[ B -J_ '?‘ v

’;«ummary of Variables Under Consideration

7

g

P
SN
)

e

A recent upsurge of interest in process-based theories of human -lif,'

' ?memory, and cognitive information-processing (Craik & L0ckhart,

L 1972' Das, Kirby & Jarman, 1975) has resulted in research atfempts

i.to confirm that retention is;due in large part to perceptual encoding f'"
. o A "

' ;(Craik & Tulving, 1975), and also that two general types of cognitive
"ﬂ‘processing underlie all tasks (Kirby & Das, 1978) Though such
b§approaches have enjoyed empiricsl substantiation in the adult

' .,literature, and as such have offered an alternative to the structur-‘

“alist s view of information-processing, there has been little workf'j: ;;-;,’
z-done involving the/ ame concepts within a developmental framework 5?~h R

:.-Tb the extent th/t such processing becomes altered witi increased:1>'r

“t perceptual[an_

/hognitive development, it becomes importaft to note:fi




N

°

o

- the levels of pr0cessing paradigm. ,ti"

- and explore the possible relationships of recall following various

PR R

ol

1 . . . LU e B R

Overall the present study involves an examination of age- ﬁ“‘

a

L °rela\\a changes in information-processing, and specifically of ) m';f,"

pr0cessing_as it relates to a recent theory of memory.ﬂ Further _ L

PR

"( clarification is offered by the addition of two varying cognitive ;‘-

B B4

"sets" ‘ The major purposes of the present study are therefore' f”

R A v
':1 To examine developmental changes in memoryuas indexed by

e

I

"“',2-. To examine the effects of either an incidental ot intentional'*

- -

ﬁr iearning set on children ¥ memory, and the manner in which the dif— .

ferent learning sets interact with levels of processing

3.;~Tb examine thé id}ormation-integration model developmentally,l'

I N

N levels of proeesging, with the simultaneous—successive dimension.p'f“

t B K S8 ‘!l
B A : A

45
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RATIONALE AND HYPOTHESES

‘ffRationale for Dependent and Independ@nt Variables

“'-‘. T
;

Independent variables"

Age. oo R R ST L

‘.

{iSubject age has obvious significanc;

1

in a study investigating devgl- 'ff,""

S

| :opmental phenomena Age levels of 6 11 and 16 years were generally »".”
'jchosen in accordance with Piaget é "stage" theory of cognitive devel-;;?."f'
5,opment (Bee, 1975), and indications of increased perceptual sophisti-}
"cation (Wepman, 1975) and changing attribnte preferences (Underwood |
‘l969)with increasing age. Since.the reception of stimuli from the
ﬂ;environment and its subsequent integration within one 8 cognitiveln
"fstructural frameworkb are’ghth apparently altered throughout the ;
:"Process of'maturation, it is. of interest to examine information—’f*f'

i \ ;

nh_précessing over several chosen age groups, to discover in more detailfr

f when and where, and perhaps why, such differences occur.‘-_ K_T;t R

'vels of processing. L . f" . ’ h

Experimental validation(of Craik and Lockhart s (1972) "Pr0c€§§_ ;:wi*i"""f‘
f based" theory of memory has been impressive in the adult literature‘fﬁe;;fﬂ“
,y-(craik 1973- Craik & Tulving, 1975) It is apparent that the Per-;f-x

i S

R \
“; ceptual processing involved in encoding a stimulus,has an effect

f;"upon the rete?%ion of that stimulus.i Initial eviience provides\;hjnf""
',;supportifor the theory of - "depth of processing" in children s memory"f"ihf"""
'»df(Geis & Hall, 1976) In a study designed te examine perceptual 5
‘i encoding, cognitive proTessing, and memory,(with‘n_a developmental

framework the leVels of. process!ng approach offer"a fitting pararﬁﬂif «j,l‘b

digm. since the forner p}ocesses are subsumeq under 1evels of




- L R R R f_n"if*”"{fﬁ . i.:?g<.'~‘t?g§f'
processing theory.~_ R T R R » T
3.5 Learning conditions.»vp-‘ ()ﬁfﬁ i'n;j“”' ;;ffggr.ff .' ] 4f"".Y}ﬁ"‘

L

a.

Intentional and incidental learning conditiona have been shown to

influence retention differentially over varying age groups (Haccoby

& Hagan, 1965' Zinchenko, 1962), as’ well as varying'"levels" of ;é77;hli"‘;l
R processing, within Craik and Lockhart s (1972) framework In general

an dncidental paradigm has been favored as providing ‘a more "pure"

5tion of processing per se’ (Geis & Hall 1976) However, as a bl‘f-ja.'~
e ‘ N

- resu1t7o§:Hts interactipnal e&fects with both age and levels, learning s

Uh conditi,n provides a method of .gaining further insight into the vari~:1‘"‘ |
\ ot B L
ations both within and between these two variables.. In ‘a: developmental

"Zf context, it provides information as. to" the beneficial (or neutral) Lif{& S

effects of intent to learn at ¢arious ages, and of the relative effecté
°f intent t° learn °“ varying types of processing, both within and B
between age levels. ﬁae inc'idental 1earnin8 groups nay still be ;

examined as indicators of "true" information processing,lwith Varying i ,;i,.,

'Fﬁﬂ; results accountable to levels or. age pér se, but contrasts with the S R

intentional group provide“further insight into the effects of’another:i]“j

T

imposed cognitive" variable. f.;fvf:ffvagfzﬁtfff"' }?'jﬁ
i ”F{Dependent variables.Ai_“f;f;f¥ph._7$f¢a'": ;ff-fg
b Recall. S =

ij' Recall is a traditional measure utilized to indicate retention, and '5.if'“'

v

it has provifed a method for differentiating levels of processing ']Nlifj*'n.;*“

within Craik and Lockhart s (I972) framework (Craik 1973 Geis &

nau, 1976- Moscovitch & Craik 1975) | Reoall 4;33 also been found to

di ferentiate age groups following "list-learning" tdska (Cole, Frankel ; }g;f’_ff
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.-'“

& Sharp, 1971), and to differentiate incidental versus intentional

.Tf fflearning conditions (Zinchenko, 1962) . Within the present study,- ,.7i
‘?since memory per}ormance is of interest as a potential differentiator

‘faﬂof age groups, 1earning conditions, and 1evels of processing, a measure

_xof retention following the processing task provides an effective R
've icle for making such qpmpaﬁésonSu e "Z-;.i‘ﬂfrf,ff-Vf ;'F :e'lgh]‘i‘-.,n
'<g‘1”2; Recognition e R ) _' : D S
‘Like recall recognitionﬁhas been incorporated as.a measure of reten-uf“

ion in studies of levels of processing theory (Craik 1975 Lawson,, ;impv
‘v"Vi_lQ76) Lawson s study suggested that recognition may produce ceiling
'efféctSJin older subJects.; However,_since the present study utilizes o

S » A :
C ;!subjects dowJ‘to age six,_the recognition task,fdl}nwing free recall

B iwas included because of the risk of floor effects in recall of the
‘pyoung (Geis & Ball 1976) Recognition essentially providesvan

.j"easier" task since more cues are provided for retrieval and results U

»

'yffrom both recall and recognition may‘be discussed in terms of theoret- ;

5-ica1 comparisons of the two modes (Kintsch 1970 Lockhart;'Craik &

- :;;fJacoby, 1975) L

3. Reaction 'l‘ime (RT) : R

. , el :

"“fffAs an additional indicator of “depth" of processing,»reaCtion timei

.;;ihas met with only partial success (Craik & Tulving, 1975' Shang o ';f;i:}i:
'3Das & Mulcahy,‘ 978) However, reaction time has been/implicated‘as .
: n indicator of speed of information proceSSing, and developmental ‘f;;;;;s

”fﬂfdifferences within this context have been found (Surwillo, 1977) RO

'ffi;There is also speculation that an increased arousal and attentional

~.

::eomponent, as a result of an intentional learning condition, will Ef;f;.

e

"result in decreases in reaction time, specificaily for 11 and 16 year

3




TR

N '/; N R : : PR o .

i»;gmolds, who are better able than 6—year olds, to utilize such a cognitive

E “"set" (Zinchenko, 1962) Reaction time provides useful information;'it
: B AR

_iwhen one is examining the process involved for decision-making at

'ryihg "depths" and when such processing is comparatively analyzed

i '-_‘for va. ious ages and learning conditions. Reaction time data may be

-'73:4.i Simultaneous-Successive Marker Tests ,'?;jy_ux'ithhf»”Hipnﬁﬁﬁ
:ifv nJarman, 1975) In addition, tasks were selected on the basis of _fh.fi'

';-ﬁ:fbeen thbsen foF use when it is not experimentally feasible to adminis~'.iﬁ

'75{;y1hrough correlational examinatic it is also possiBle to test}nhev

‘icompare with previous studies (Craik & Tulving, 1975) which have
- attempt d to utilize RT as an indicator of depth It is felt that

o \J' “ -
'ii,the contribution of RT within the present st dy will be related mainly
: oy ]

'sfto deVelopmental differences in a "speed of processing"'component per nfiflh

se. . . j S AR
v iTasks as- markers for simult ne us processing, SUCceSSive proceSsinng}-

and Speed were chosen on the basis of past results, indicating signi‘ i'hf*ft}“;i

. L e e
~ficant loadings On the reSpective factors (Ashman, 1978 Das, Kirby &‘,»’”

\

Hfdifficulty, such that they would be appropriate for the age range \\

'Eutilized within the present study. '“:

Harker tests for each of the two mainiprocessing models have

er of tests, an'gthen*perfqrmtaf&actoEfanaIysisi

ch tests, l:
i’the actual*salience of the proc sing modes in the respective tasks'

‘fifindependence of these factors.,jIn comparative studies, such as tﬁgse

"'ginvolving diffefiﬂg 889 groups it becomes possible to test for an '“;hﬂgkh""

':{overall preference for one mode of processing, regardless of taak

'lilruarker tests include Auditory Sjrial Recall and Visual Short-Term Llf .
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Hemory for successive synthesis, Figure Copying & Memory for Designs.i_
(Graham & Kendall 1960) for simultaneous, and Color-Naming for

PN

sgmd.t; - ﬁf Jv:‘h inl f;nhf.fﬁj‘}imaf 'jf:ﬁ;? gﬁﬂf‘;:.
R Hzpotheses f:?;. e fulg'“ .jj. : ,ft?::';'A |
S On the basis of the previ:us discussion, the following hypotheses'f'he;

'ff were put forward. ]'

Recall Performance ;,v'f'f5‘hﬂih.!'. :5“':if_f<

Bypothesis 1
Greater mean recall will resnlt for words processed at the semantic; :
: level than for those at the phonemic level and for those processed'ﬂ’

‘ st the phonemic 1evel than those at the physical 1evel.

o . . . L ~
1 HEI . . . o .

F T nypothesis I. 1 SRt e e PR R

L o . RPN . . RS RN
?‘a’ . i T . ) . EET E B

Mean recall will be greater for the 16 year olds than the 11 year‘ :;”;}Q Ap?v
Ve olds, and greater for the 11 year old% than the six year olds.-- j_;~:ﬂv,;f y

Hypothesis 1 2

f] The 11 andﬁlt year olds will demonstrate greater mean recall in the‘[\

6—year olds will not be differentiated across 1earning conditions.

.‘\

Increments in mean recall will be greater for words processed to,a 'ff_r.£!7:/°

- )

N
physical or phonemic level_than those processed.to a semantic level

*

in the intentional as opposed to the incidental learning condition.w 5";

Hypothesis 1 4 ‘.ﬁ!~~»--

e

\_.- LN

Hean recall for the 6-year olds on phy%ical and phonemic items will be

less differentiated from mean semantih "ecall than it is for the 11

.‘“t‘sf, and 16-year olds.yfﬁ» 5ﬁ
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Recognition Performance

o Hypothesis 2. e :_.g,;-» ;

Greater overall mean recognition will occur for the 16-yea" okds~«ln;'i
'=a' over the 11-7

Hypothesi 2»1

DL
7

Greater mean recdgnition will occur for words processed‘at theauementic o

_’level over” those at the phonenic 1evel, and for those processed at the Hs r

)
I

phonemic level over the physical 1eve1 fh- ’f:‘v . *ig‘*v

!lypothesis 2)2
“fmThe ll and 16-year olds will demonstrate greater ‘mean recognition in;@
B ' O i . .

‘fthe intentional as compared to incidental 1earning condition, while,ifb
"6-year olds will not be &ifferentiated across learning conditions. %;M

Hypothesis 2 3 'r'thV?e ,7'25 viQJ"

-

. Increases in mean recognition will be greater for words processed tor
"a physical or phoaemic level thsn for those processed to. a semanticn_«u

""3f1evel in the intentionalulearning condition

_.—~ ,A;,:_—‘ : R BRI . PSRN LA

Reaction-time Performante o

Hypothesis 3

,.

*Response latency, as measured by reaction—time, will be positively
. ”fi elated to depth of processﬂng ‘ : | | e

‘rjii_ﬂ{;' ﬂypothesis 3 1

S

5if.Reaction*time will be shorter in the 1ntentional learning coniition, g'rﬂ/-u?‘

for the ll and 16-year olds, but will be the same for the 6-year olds

unﬁover both learning conditions._ ef‘l'p
Hypothésis 3 2

:_l:':fkeacuon time will be 1ess for the l6-yearoldsthan the ll-year olds, =~

Ly




-

; ‘-sive synthesis, and speed are expected at all -ages: ;?_,; __1‘; 'f»?i,if?"”‘“i

el

- . . o [

"#ﬁ'd‘-fd,f.v_tvhé":l'l:?e’ar'oldﬁ_.',tf}éﬁ '_th_e '-'6:??ea!i<"ol"d8ﬂfv”' S

~

.'Simnltaneousisuccessiv -

Hypothesis &

Following factor analysis, loadings on three factors which correspond o

to the previously-named dimensions of sfmultaneous synthesis, Succes- if“ '

3\’

Hypothesis 4 l

There will be a shift in the factor loadings for simultaneous marker N 'iil

tests over development, with 6 and ll-year olds having contributions }1-,:

from both sﬁnultaneous and successive processing, and l6—year olds

hsving marked loading on only the sfmultaneOus factor

Lo L

Simultaneons—Successive Processing and Levels of Analysis

There has been'no previous reseafch to suggest a specific rela—

tionship between the three levels of processing outlined by Craik and

Lockhart (1972), and either»simultaneous or successive synthesis as ffi

outlined in the information—integration model (Das Kirby & Jarman,*r"

1975), ‘Based on developmental information, and processiﬁg requirement

55,, as presented in the previohs 1iterature review, it is speculated that,

. V

in present result s, levels recall will be related to successive proces—.7
N , L

E ‘E_sing at ages 6 and 11 and to simultaneOus processing at age 16

.5~-Vithin levels of prooessing, physical and phonemic analyses are expecte&

(

et

to be related to successire synthesis, while semantic processing will

tnre likely be tied to simultaneOus analysis.

i .

igeen B L
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v Subjectg wereleO elementary and high school students from

Public SchooléSystem in Edﬁonton, Alberta.v Three groups df 50 subjectstj
ﬁfffj ; were chosen, with mean ages of 6 7 (S D.! 8) 11 4 (S D - 9), and/IG 9 é
| (S D.-2 2) years respectively" Within each age group subjects were,f;
‘randomly sele edsat’tge>given schools., Subjects Were of normal B
intelligence,,and of similar socio—economic level as indexed by

" -f Blishen (1966) ratin&st_._‘"f' S et

Apparatus and Stimuli ;'”:*

o

Levels of Analysis Task

-

A Kodak car0use1 Slidé ProJectOr, mounted with an . electro—--"“ 3

mecbanical shutter, was used to present the visual material in the

levels of analysis task The Sﬁquence of onset and duration of slide
. : PR ; :
exposure during a trial continuum was automatically controlled by !
Hunter Decade interval Timers. The response apparatus cOnsisted of

two push buttons maried yes ‘or “no" protruding from a metal box on fﬂLxﬁa

a table in front of the subject. ReSponBe buttons were approximately

14

" “one centime&er in diameter, and, children ikept theilg preferred hand in

position in- front of the;box, and between the two buttons.' A subject s

button—press respons it”up a light in the experimenter's view if it

was a yes resp"se fdicating the subject s decision for;each item'5ffif‘,

e

The sti-uli_were presented at e,n lgyel .on. a screen approximately?f}fﬂ#;f

4;'.‘§fjh
T 150 cm* in°front oﬁ»the’subject. The experimental stinuli cons#ated

of slide—mounted orienting questions and their relﬂted}imperatiVe word S0




'AJ:fﬂﬁ[ combination of question type (physical, phonemic, and semantic) and

i_iistimuli Orienting questions and imperative words were chosen in'
terms of their familiarity to subjects at all three ages (Battig & »
noncasue. 1969 Van, der V)"'ur, 1975) f U

\ Three types of orienting questions were ehployed. Each type of "f.n
question was designed to induce the subject to process the imperative y

;,;

4; uord stimulus to one of three "10vels", as defined by Craik and Lock-= N

hart (1972) To induce "shallq'# processing, at a. physical or. sensory 13271}5“'

level the subject was questioned about a physical aspect of the word 3

",e g. "Does this word start with an s’" Subjects were induced to“""_‘_.-:,_i»{
o S ey
process at an “intermediate" or(phonemic level through questions S ij?}u.p:wig

about the rhyming characteristics of‘words, e g.h"Does this word rhyme:fi'

S

with star?" 'Processing at a "deep"; Or semantic level was elicited byjh_ g

questions concerning the meaning of the word stimulus,,e g.<"Does thisgij&"f-"

AW

word mean something to play with’" The word stimuli were common npuns, S

d

from !our to seven let,ers in.length Each subject received the same ;idf f*}mhg

30 questions and words, in the same sequence (Appendix 1 1) Each

response type (yes and no) appeared five times within a block of“30 f:

T

'tr:ﬁls, and the presentation order of combinations was randomizedTrf

Hithin thevblock“?'?:

Tvb marker tests for simultaneous Lrocessing,_two for succes



(RO drawing is scored as O'ul;_r72 according to th;

f]subjects attempt to remember the designs and draw them onto a blank

':;Waccording to the reproduction of details, as. 1“ the manual (See
,‘_Appendﬁx 1 2 for designs)

";fInstitute (Ilg & Amesa 1964) Booklets are designed for the task
”;:such that 12 figures are presented one at a time, with:“

“C’feach‘into which the subjecﬁ is to copy the design. Special booklets

‘h:that 1eft—handed subjects T

‘a B

*fva marker test for si&ultaneous prrcessing. Each of 15 designs is ;gii: o

' presented for five seconds using a Kodak carousel projector,,and

i L%

'?iqaccording to the maintenance of relations and’prOportious, rather than 'ﬁ e

AR

FRow

f?iinre

" g
' ; ’\\. L.

processing, Figure Copying was originaIly developed by the Gesell

L}

.“ﬂare designed with the figures on the right—hand side.of th “page, such e

3 not COVer the designza athey'work.- Each

"-_ Sg ,ow the original

ﬁCodAin“—lAnother task utilized to indicate shmultaneOus ];j:

Zspace beside

o* e

Vf“aheet of paper.. Each design is scored either 0 1 2 or P for errors, :“'f"

M
N

?maintenanee of geo—: - fﬁj_,g:=

’Vi al.Motor Integra- if;T'ﬁ



.:Q;”order, as’ he/she.can.t

The score consiétsto che number of words

N .

c°1°r'Nad4;gJ‘ This task (StrOOP, 1935) tends to—Ibad oni. the speed'ﬁ;vt*‘*”*
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Subjects at each age were randomly pIaced in eéther an incidental

’ or intentional learning condition.‘ The incidental grodp were tdld

o
-

that they would be asked some questions about uords, and were encouraged

' <.
. to answer carefully and guickly In addition, the intentional group

vare told they would be asked to recall the stimulus words, and asked

..H57;?'

to think to themselves about ways they could help thqmselves remember. ',*

A trial continuum began with the presentatiOn of the orienting

,-«'\

and the presentation oflthe imperative word for two seconds."Subjects yV

then responded and there vas, an interval of from eight to ten seconds

= prior to the appearance of the next questiod* »'“f i id Vddt :

R

S

i'aA_ Six practise trials, including each possible combination of the

three question types and two response types, were administered prior/

o /

» to the 30 experimental trials “At the end of the trials, each subject

-

Y.

.,i‘/ question for five seconds{ This sz followed by a six second interval

‘was given up to three minuted for\\ree verbal recall of the sthnulus '_{f

S
‘ uords.» A recognition task then followed in which subjects/were read a

3

randomly ordered list of 30 stimulus words and 30 distractor words,‘and :

. ‘/

asked to identify the former with a yes or. no veréal respouse. Sint:~e_'>‘_"'.v"“~ ‘

M

"- recognition was incorporated into the task only after results for thei;”“

gpitial 18 subjects su gested a possible floor effect for the youngerﬁ*a""

children for recall recognition scores were obtained for 32 children 4: S

at each;vge, and not 50.

-

Followin‘ the levels task the Color-Naming and Auditory Serial
Recall tashp were ddministered individually and in alternating order,

to subjects at each age._ Test administration proceeded for each task

‘.

as described in the previous seetion.p Memory for Désigns. Figure

b

COpying and VSTM were administered to subgroups/of from four to six



ffinitial testing. Order of presentation of the fhtter three tests was;f'
'.jrandomized for each subgroup. sil testing was carried out in a small \
L Yoom within the subject s school._ Total testing thme for each child

Hf_wss approximately one hour- half an’ hOur for each of the two. sessions.

:‘ﬂ'throughout the day. :

'4ch11dren'at each age, at anqther time but within three days of the\\g?”_-v

0o

Ty e

The yOunger children were tested whenever possible during the morning,

@

'with the 11 and 16—year olds being tested whenever théy were available t

-

o
I

Ceo



L "a.

'with respect to the 1evels of analysis task The reaction—time :

..results for the levels task will be summarized in the third section.

’fcontributions of;gach type of synthesis to recall over development.':i'

' ' , SR . - Chapter v e o ‘» ' : | : i R \ o |
Ihe results Of !‘15 St“dy Vill be ptesented in four sections. - o )
The first two will dealtwith the reSults of recall and recognition,#.df

v. S e

‘fThe fourth section will include the experimental results for the '

oo

frsimultaneOUB-Successive marker tests, and exploratory analyses of the if.v ;fi,,glff

PN

[8

\ : ’ . /. L 1 : , o '. -I: DT‘ o 'o-' -’ » } ‘

bzfor the levels factor (Table 2),

'three age groups, two learning conditions, and three levels,vwere'_;‘~ e T

;.1earning condition (1?1 144 - 11 51, P< 001) were obtained. A Signifi—.. e

Totaﬂ recall was calculated for ;gch subject ‘as’ was the number

' of words recalled for each level Means and standard deviations of :.

L : n : P lfd‘

R recall at each age are presented in Table 13 Recall results acrogs,the" Sy

:compared using a 3 X 2 x 3 analysis of variance, with repeated measures 5”r‘ﬁf7fghﬁ

\ . . L e

u ‘, o

Signifigant main effects for age (F2 144 51 79, p< 001), and
(- : )

'?:cant aFe x 1earning condhtion interaction (F2 1&4.- 4 71 p< 05) was\;_c

N RN
- _' I . N
'both age 11 (1?1 144 -"2 08 p< 001) and age 16 (F1 144 - 51 77, pi 001), L .




M ‘:f Means and Standard Deviations for Recal;

R
- 1

-.Source ’}'1 'f'ui

iTéble 1

[ 3
b .
EE

. Mean

'. Data at Three Age Levels
‘ (N-ISO)

P AN

,._s;d; :

St

T Phygical processing  f

JAge 6 .
ﬁge 11

' ~’Age 16

Age 6
. Age. 11‘-

"\ Age 16 ,,if,“'j'

: S#mantic proqessing

. Age 6
Age 11

agele o

- Phonemic processing ff

1660
“4lTa0

1,260
“1.460

L840
. 2,480
i 2f64°:f

L 1,565

:4:1?243' v1 R

e

‘inf'1;028f)7fn“
Lol 10426 0
V: 1.6



o e e
ANOVA for Recall Data e ' ‘.“"v _  L |
.

‘ /
Involving 3(Ages) x 2(Learning Conditions) X\3(Levels) -

Between | f:;": S »f',;' f_}' T IRy
' Bl(Age) :“",'] h".; ‘2 144 f_-j";158f§9‘.3?' aA 51 78ﬂ
_ Bz(Learning Condition) 11/144:v   _ ‘535'28%:jﬁ?[f 41 51**
i ErrOr ﬂﬁﬂfv A‘,, : v: ;‘ .1443 :‘: : '. ;3;66léLf;i?;_5“,3.‘”

‘,:Wl(Lévels) - "fwkﬁlig 52/288 235 392:?' ‘>ffi49{21**f:ffh"
,ErrOri,j;ﬁ . "' i'5;ig:;z883 5“Dﬁ“ . 1. 58if“f.tf“¢: >  ;{ v :
N R

BrxW - 4/2880 _" ‘."‘,”7$.--»‘_20~.186} L33
CBpxW1 0 2me .08t 1 st
 ,81 x, BZ x wlf' S e R

T B L N S

T e
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. 'rhe nean recall of children at ages 6 7 ll 4 and LT .
' "116 9. under two types of Ieatn:lng condition. collapsed R '."‘
-iover levcls..'; Lo s SN : R



';.';physical and phonemic processing results. At ages 11 and 16 there were R

bf'Recognition )

'.i(?

. byt at no level did their scores differ significantly from one anotheA

o Processing Producing higher recall than Physical - "fﬁ

2 228 149 21 p< 001), and there was also a significant levels x age

_’_finteraction (F4 288 = 13 23, p< 001) which is depicted graphically in

Figure 2 Multiple comparisons of the means involved 1n this inter-
4

\‘taction were performed using the Tukey (a) procedure. Results indicated

P N

b Jthat, at the physical 1eve1 recall for six year olds was less than that
: of 16—year olds. “AY both the phonemic and semantic levels, the 11: and

o 6~year olds had recall scores superior to those of the six year olds*

v

':Ad.itiOnally, subjects at age six had differences in mean recall :f.lf\f:

: bet een the phonemic and semantic levels, but no differences Hetween

1l"81gnificant differences between all three levels, wiﬂﬁﬁsemantic pro- ;,“”

cessing resulting in better recall than phonemic,/and phonemic

N

e Co <

It was de!&ded on thégbasis of preliminary results that recall

'following the levels of analysis task may result in a floor effect for

B l

:f subjects st the six and perhaps eleven year level" Therefore a

"}recognition task was incorporated and results fdzbthis task are’ based .

),ion 32 subjects at each’age xather than 50 at each age as’ for recall.

Recognition results across the three age groups, two learning

o

'f'fconditions, and three levels were analyzed using a 3 x 2 x 3 factorial

",'design (Table 3) Significant main effects were fOund for age ,'

‘ -

:( 2 90 = 6 27, p< 01), and level of processing (F2 180 - 95 61 p< 001) |

",'There was also an age x levels interaction. The.means and standard o

P

63

"“deviations involved here are. presented in Table 4., The neans are also vfif_’



- Mean No;-Ite@s;Récé
&S
(=

T

AN

‘ 1'0 N

FIGURE 2.- The mean recall of chiléren at average ages 6 7 11. 3,

L

,:fﬁfaf.'J ifﬁ:]6~7 ,Tvtf;f, 11 3 5 5ﬁ'k. 17. 4

HEAN AGE IN YEARS

. and 17 4 years, following processing at: three levels.‘f;}'ﬂ
PHY-physical° PHQPphonemic° SEM-semantic.\ (N-ISO)

64
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7 mbles
ANOVA for Recognition Data -

Involving 3(Ages) X 2(Learning Conditions)“x 3(Levels) R -

Sewrce o ode -0 ps

‘Between S e e T e e T
. By(Age) . .2/90 0357 0T 6.27hk
o Bz(Learning Condi“.ion) /90 ,»20.@6 358
Error L .90 . 5:5.7f$‘61 T ey
- .;W1(Leve1s) ‘ _-_v,_;_"*_i - o 1/1800 209 90 T ;-95.}6135**
f lError '  1] -"h_x:Ti ;  180f*’J‘:'- ;3:2 201”f RSN ". o
leBz oo iase U 96 qap
B2 x w1 [FEREL P 2/180. - . .67 1. :},v-rl'.i_67" SR
' By x Bz x w1 S a0 o261 1,188 e

ap<ios
_ _**p< 005 -
o wkap<.001




3

“Source

, Iable 4

. ‘Means and Standard Deviations for Recognition '

Data at Three Age Levels o

(N=96)

A

5f Physi§gi

.Age

. Phonemic
" Age
~Age
- Age

L'Seméﬁficv

- Age
Age
Age

processing = -
65 -

11

17*

11
17

proééééing:tJ; /

6\~
BRI

Processing’
e

17 ,.3,‘¥

4.096
(3656
. 4.875

5125 .
. 6.906

6.594 -
7,625

R O I
) : “2”‘*-‘1 &5 1:
2,342

C2der
1.781 ©
1. 568__;

PRES UYL B
1.556




:‘ o ‘gure 4

S 67
e 2

'ﬁgraphically depicted in Figure 3. Multiple comparisons of the means

[N

' -f_'were performed us“ing the Tukey (a) procedure._ At all three age 1evels -
*/?it was found that semantic recognition was greater than phonemic, and

'vphonemic recognition was greater than physical There were no dif-

":ferences in semantic recognition for children at six,ll and 17 years.{»h;ff
:jRecognition of physical\items was greater at age 17 than at ages 11

‘ nd six, with the latter two groups not differing._ Phonemic reeogni-"

"_‘tion was greater for 17 and 11 year olds than for six year olds, but

‘ﬁﬁdid not differentiate the former.gggups.,_‘r
N Reaction Time e s :-;y‘f.p' "ln'b »',gf_;‘l/ -

Reaction-time in milliseconds was recorded for each’subject during

‘ f‘fevery trial on the levels of analysis task Reaction—time results

' hifracross the three age groups) two learning conditions, and three 1evels

‘1

7fweréicompared using a 3 x ‘2 x 3 analysis of variance, with repeated
5measures for the 1evels factor (Table 5) » :

Significant main effects for age (F4 22 - 251 21 p< 001) and

N

levels (F2 228 59 08 p< 001) were obtained In addition, there'"

Lo \

‘gwere signiflcant interactions for age X levels (F4 288 ! 14 OZ\\p< 001)

and for.. age x. learning condition x levels (F4 288 4 155 p< 01) Méans
involved in the latter interaction are presented graphically in N |
Multiple comparisons of the means of the three-way interaction f L
"~'were performed using the Tukey (a) procedure.; Differences in RT

"‘were found over age, such that 16 year olds responded more quickly than

lf.dll year °1d8’ and 11 year °1d8 responded more quickly than six year S

iizolds.. At six years of age, RT differentiated all three levels of

'.analysis, with semantic responses having longer RI's th&n phonemic,-r




 Mean Mo Tems Recognized -




ey , ANOVA for Reaction-ﬁ'l'ime Data O A
',Involving 3(Ages) x: 2(Lea1:ning Conditions) 3 3(Levels);
(N-lso) BT

Bl(Ase) R ﬁfa‘:Z/lba 87935798 17 251,214k
Bz(Learning.Condition) f;;1/144 51%139 47";yp,,3 {;;;:ﬁgéjfﬁlx-?
G a4 oo 350054 Olf?ﬁiﬁfi‘.ffg‘ |

& Error

'i“p;§w1ch1n R IR U P R T T R I
| ."VZ_JWI(Levels) S Taf2e8. 1821886 13:];ﬁg5f5‘5§9;08*#1§( L
| fﬁ“f:?[,fzrror S f:;{ﬂ;i i .“ﬁ_;2s8{=j’ff 30838.99 L a T
S By x By, | ﬁ”"-«‘ r~'1”g‘27144f,jf '174878. sod'ﬁ?l'f ?1TT;sc:ﬁ“fo;i R
L WS w1 L a8 T a33130.88. o, 14,078 R
By x w1 ,‘,‘fj.f‘,;“¢;r;~;21288_;;_‘-1 79553. 71:_’jn»{. 2 58 v
';jn, X, B2 X wl;jf:'_v¢;_" ;.szas;;;,z, 128149 03@1:.‘;Jﬁ:? i

: *p< 01 .
' **p( 001 ,}-5“*‘_ S S BRI R RN



L FIGURB 6 ‘ﬂ'ne nean reactidn-cime of chi dreu nt three lleveh
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‘,"

. ///and phonemic responae:~havinb longer RT's than physical._ Atcages 11
\'\// | . and 16, honly the semantic and physical R'l"s were different b’ith semn-— ]

']/tic responses having longer RT's. There were no significant differences g" R

'found for RT over different learning conditions.",&»

-\_ l

'Sinultaneous Successive S u,éj.

Results on’ the Color-Naming test a marker test for the»speed
.factor, vere not included in the finaf analyses ‘of simulta eous and f‘~ y"

V{ “f successive prosessing. Although initial factor analyses'indicated
y ¥ s

‘that Color-Naming indeed floaded on-a separate factor at all three ages,r-‘

. g o B .-
R it was less clear at age 16 _ anli also when recall measures were S

- included as part of‘a factor analysis.. Since the speed factor was »1 e

o indexed using only one task itg validity was somewhat in questidn, o

S

/ o ”;_and since the major factors of interest were simultaneous and succes--'- .

sive processing, : the latter two'- are utilized exclusively in the . Lo
e ! e ' ; Lo T l . .. . . '?, . ""‘ ) : o >. ) - ', b';l
L following discussion. :- S & S Lo ;f‘-.
o . The means and standard deviation% for the fou' simltaneous-
St \_l‘ . . . ‘ Qe

B . DY

B correlations in -ﬁ‘able 7 These cOrrelaéions were 8 bmitted t(o a.
prTcipal components analysis > and the two factor,s whose eigenva’.ues g

‘_-_.,( were greater than& Owere rotated ascording to s Varimx criterion atf"

';,.

’,o Igges six and eleven. At age sixteen onIy one factor had an eigenvalue o

‘\ . i

greater than 1 0 and the second f\sctor for rotation was chosen since

it hsd an eigenvalue greater than 0 9._ Resplts of the analysis are "
presented in 'l’able 8. ;_v -'; o Rt

,J
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I

v'ipuccessive synthesis as presented in Table 8 conform closely to the ‘

- "pattern established in previous research (Das Kirby & Jarman, 1975)

. Cy f

o .Simultaneous~Successive Processing,and Levels of Analysis'-"
’ Ao N, L : °

‘Exploratory analyses were carried out to determine whether succes— f':j\,-

-sive and simultaneous processing are related to recall memory, and

"whether this relationship differs over development or‘for mateﬁial

o
'-jprocessed to different levels.;j:.'

! , DT oo . S
Initially, correlational matriTes involvihg recall results at

each of the three 1evels of analysis, and results for the f0ur simul-

taneous-successive marker tests, were obtain,

"""-411

| “i.f*both the incidental and intentional learning conditions at eafh age

; (Table 9 10 and 11) Correlations between the simultaneou ?ufi““
S & : L

‘:‘§successive battery, and both physical and semantic recall were similar
.v\ . ;-

"ﬁfunder both learning conditions at all age levéls, and the results over

———_a(

Q. learning conditions were combined in.subsequent analyses.:°Since

e L

“gi?phonemic recall tended to change affiliatipn dn terms of its correlates ,1"”‘MQQ

bysunder the two learning conditions,,there was no justificati n for
. \ . -

“}Fipﬂcombining the results with the implication that they represe t:h homo-.;iﬁf;'l

: geneous group, and furthrr compsrisons utilizing pho;emi% K all wer__ﬂ{p_i‘eu

-.\'

';.:not undertaken. ff ;;; :,7:"""”’
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factors having eigenvalues-greater than 1 0 and a third factor having

an eigenvalue4of .953. Results of the analysis are presented in Table';

-if‘f Based on the factgr loadings from the original factor analysisisu.’j’;
B .for all subjeccs._'; "Median-split" technique was used to sroup subJects i
77}L;3t each age depending upon whether their factor scores were “high" fot ;;.

hi;a}or high succTssive-low simultaneous,

: (Table 14)

7*the marker tests, factor scores for each Of the two modes were obtained

iiiboth modes,t"low" for both modes, high si-’ltaneous—low successive

ﬁfvare then performed fdr physical recall and semantic recall at eac:ip}gi;a“;

} age utilizing the cell frequencies found fol owing the\median-split

BesidLs the factors of simultaneous and successive synthesis

third factor emerged at each age.‘ Both retention measures consistently

E loaded on this factor, and it was therefore referred to as-a- "memory

-factor.t In addition, at ages six and eleven, semantic reLall wa& foundizszgj,
‘to. load with successive processing., A type of shift seems tovoccur ,";. |
bbetween the samples at ages fl and 16, since semantic recall has av'f‘

nnderate 1oading on the simultaneous factés‘at age 11 and it hasvﬁ.

loadings onlv on the memory and*simultaneous factors at age 16 »;?Lﬁai.,jy{“hﬂ

-

Physical recall loaded only on the memory factor, at all three ages;t'i
. . , CL s L S

Median—Split Results o
.('

involving simultaneous and successive processing, and raw scores ofth;g_?-”:n

3

-

S i
- a

TWo-vay analyses df variance S

V \‘ L
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F“:}ﬁ_factor scores for subjects at mean ase 6 7 (Appendices 2 1 and 2 2)

Similar two-way analyses for subjects at mean age ll 4 indicated

Ca

'”s significant simultaneous x successive interaction for physical

. "f'}recall (Appendix 2 3) The latter interaction is presented graphically

f

.fefin Figute 5 and it is evident that 11 year olds with high simultane0us__:,;ﬁ‘,

| "‘low successive factor scores recall;dore physically processed words Ti;:T"“

L 'than those with any other codbination of factor scores.~ ,

For semantic recall with 11 year olds, utilizing the same 2 x 2 :lf;f":;f

‘iniANOVA format main effects for both simultaneous and successive proces— 53?»75‘f

-': s FURIN

”'4'éing were obtained (Appendix 2 4) At mean age 11 4 hi. ;”"

‘ factor scores rLlate ‘to higher semantic recall than do low simultaqeous B
>

"7;scores, wheréas high successive factor scores relate to lower semantic 1ﬂﬂi N

R ) 1 -
"7,?;reca11 than do 1ow successive scores.. Ihis information is presented

%I“:g P Y SRR \—\ AT At *‘_:ﬁﬁ;_
At mean age 16 9 there was no relationship found between physical

'r'frecall and ﬁ ctﬂg'scores for simultaneous—Successive processing,q;nffa;;;g o

g

For semantic recall at mean a@eills9"results of the 2.x”2'ANOVA

‘[;significant effects (Appendix 2 6). 1he<degree ofﬁsemanti“‘recal lis’
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f‘g-;FIGURE 6 Ihe mean semantic recall of children at avetage age 11 4.
DT S ;grouped on‘the basis of high or low factor . scotes on suﬁcessive
”(SUC) or simultaneous (SIM) processing.g.fg B o .
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‘ FIGURE 7 'l‘he merm semantic recall of children st aLe 16 9 rrouped on
Ll - the basis ‘of high or: Tow: factor scores <on successive (SUC) or
simultaneous (SIH) proiessing. SR :




”i»-the 16 and lﬁﬁyear olds, semantic

h'“fftheir Superiority

 prscusston
_-Recall el -
Reeall results supported Hypothjsis 1 in that the postulated “ﬁq

”:_effecc of "depth" of processing occurred within a developmental context,pfffalii
Overall material processed to deeper levels was’better retained. In fff*‘ib

“rocessing produced better recall

_than did phonemic, and phonemic processing produced better recall than

\

ixidid physical._ As in Geis and Hall s (1976) results, based on children

ges seven to eLeven, recall for the youngest group did not.differen—'ri'

f-tiate physical_and phonemic items, though semantic items;retained;

.;-,_ , R
: J

Within the Geis and Hall study, utilizing children from grades one -&f;;_hh

'Tgto five, recsll diffeﬁences were\found between semantically encoded

‘dfitems and all‘other iLems, while physical and phbnemic pJocessing weref;i;u"’ v
',undifferentiated In their paradigm, subJects were presented with the v “:‘fﬁiﬂ

vgstimulus word both visually and auditorially, hefore they were asked

j'fpthe oriedting question. They were a;so given unlimited time within
,which to respond. In the present study children were presented‘with

hvizgtheJtrienting question first, and then the imperative word stimulus, fiR;fTitilf '

“ﬁi-:;-Fsible.v

Both visual\and auditory presentations were used for the

Affiquestions and words.ffThe\chnitive.demands placed upon the subject byks

N

;.,jthese two experimental designs arerquite difierent. Geis and Hall'




e " , _;:,:or:lent::lng ques'tion especially" sipce speed o,,f response was encoprage\d”

T4

s ; ':",r~Undetl these cbndi,tio.










l:differingAage groups.» With n age gr'ups its effec s

.v*;nthey were ‘ble to use elaboration and rehearsal{i'.intentt'nalhlearn—.fff'?79

'éithere ﬁas ng comparable ceiling effect:for semantic f;¥;ﬂf“'”

A"Z;s, and inteﬁtionality.probably exertedlequ akent effects for 'vV’“

.In line with Geis and Hall'svjesults, ther 'AS little evidence in

o support of attribute preference in preseﬂt recallldata, and thus no



~‘progessing.,

fffﬁRecoggition

' 'resultsq.lA,ditionally, because the cognitive detw:ds for recognition

N vL

'wmre less than for recallﬁ with the provision of more ‘cues for the recon- .

\. S B

L ‘struction of an initial encoding (Lockhart, éraik & Jacoby, 1975),qthe ;g{g.,f~

lsix year olds now show differentiation between even the lower two levelsiﬂf[juhl+

.-__ B . . ,

:'f}analysis T'Task difficulty and cognitive 1eve1 of subjects are again~?fj;vfi”

.iTHypothesis 2' like Hypothesis 1 thus receives partiél supportRWt

;f,ino effect on. retention of the older subjects‘ there remain‘ ifferences




“e
‘e

_r\‘v.

: Q

4Loﬂensity of increasing age to elicit ii&reased general memory fgf‘f-'

performance., The interactionnof age with leveagzhnder both response

e a T Vel
txpesis in»keeping with the notion that leveLgftheory can\be developed'ijmjj:;v;»
'Fi in more detail only through the study of inv ractional teddencies of

Returﬁing to‘intentionalﬂFy9invrecognition, it is appa“.nt that
T* any increased elaborative efforts;(over and above those assodiated withﬂi'fﬂi

[

processing depth per se) did not assﬂst retrieval as’ they had)in recallf;ffff:f-~

iae

S s1nce there were no: differences found for learning C°nditi°n even f°r

the older groups Hypéthesis 2 2 is therefore'not-supported. There

is room for speculation that increased elaborative effort' when coupledf?“

Qe : (\) = Tl : L
ﬁiqh a recognition as opposed to a recallf‘ask provided an. interfering,w,:f_:_‘

v',-

1fl?'fﬁv an iacreaSe in fhe number of associations go

"Q as&boosting the associati; s of related words. Tﬂése assocLations may

v" -

e assist recall by 'rowiding Pfthways and cues forﬂthe reeonstruction of

Q



ges wereancbetter than under»incidental‘con

A

“'f-;i at these a













-~

flexible. *bf_‘; N @-1:‘
'C%"v The apparent age effect in present results confirms research

,'\‘

' ;{p indicating differential " peed of information-processing over
) deve10pment (Surwillo, 1977) Within the 1evels of processing task;

jvdryounger children with less physical maturity and less sophistication’
‘h}in terms of cognitive abilities required nore time to respond to task
,jitems I‘ | BRI

Learning condition exerted no significant effect on: RT at any age.;l‘

-Since there were recall improvements for'the 11 and 16 year olds under
'?ljintbntional conditions, it appears that the operations performed by

‘iﬂgthem must have been quick and efficient withklittle differential

3

vfléffect on actual time of response. Recognition results indicated no

R w ’

“f‘}effects for 1earning conidtion,‘and this corresponded with a lack of

:effect for RT Thus the "speed of proce351ng difference f0und over

. age for RT does not seemfsensitive to more discreet within~age vari--F5L

‘“.3}fab1es such as a. change/iniféarning condition, fﬁ};fwf'{;* f?;fi“ﬁ"

As suggested in the’ rationale for reaction—time the utility of

4'.' ';.'

‘98

.’t RI seems tiEd more to‘% speed °f PTOCGSSing dimen31on tha? to specific f:'v"

5“j?.qualitative dimensions of processing, and therefore it is most
. ‘--'q O -
.fappropriately used in combination w1th other dependent variables..

A . . . . o |
? Ce - e L o . Qx,. 3_ g

'iSimultaneous-Successive -

As suggested in Hypothesib 4 factor analyses of the markervtests

A

””f~fat all three ages resulted in loadings on three specified factors which\

correspond to the spreviously-named dimensions of simultaneous synthe- |

[N

3 sis, successive synthesis and speed (Das, Kirby &-Jarman, 1975 Kirby

.f& Das, 1978) Only one marker test had been included to index the




e time ‘to break the designs down 1nto series of the related parts, or:

.8 imnltaneous marker tasks._ &

)

. speﬁd factor, thus placing the validity for Speed' Bomewhat in ques- S

‘ --tion. Thenefore speed scores were omitted from the major analyses in

E

this section

1 As indicated in Table 7 there is consistent evidence of the

. simultaneous and successive factors in the task loadings at ages six g

7 i and eleven. At age‘ 16 1oadings are consistent for all tasks except

A

.Memory for Designs, which has ifs primary loading on the simultaneous
‘“ffactor. This finding is nofdoubt related to the fact that the Memory

~for Designs task was - overly easy for the older group Enror scores_;;;-“'

‘J

"'fiywere consistently very low, and many subJects at this age made no
‘errors It is possible that, as well as analyzing the stimuli as

’~whole ' its, the 16 year olds were able to use- the stimulus exposure
| *ﬂ" u

&
.

that they attached verbal labels to the designs or parts, and the -h

'flatter possibilities would involve successive processing in addition

;-to simultaneous The previous results are’ contrary to the prediction

-

'Cin Hypothesis 4 1, of a developmental shift in the loadings on

It is of interest that although,performance increahed qualita—‘d"'

’iti.vely on the taSks f°r Chﬂd‘e“ °f 1mf3381ns ase’ , the actua], proces- E_f_ L
hfgses underlying performance appeaqlto'be comparable, as indexed by Jf
f‘factor loadings. This offers suppont for the notion that task reqqire:fb;

:ments contribute much to the cognitive analyses which.are undertaken.Lif.

;dThe validity of the information—integration approach is ev7r strength-.gifyblintg

. 'u'-ened by its reliability across‘populations of varying cultural back— f-wf

'

bffvground varying intellectual capabilities, and now of varying ages. --

Holloy s (1973) study involving boys frOm grades one and four




S — P T O A TS . v Mg o+ peniom e

s 0

A , . oo sann . . : . .

B _ also found general factors of simultaneous coding, successive coding,' o
Nl B ‘,

and speed at each age ‘but he suggested that the younger boys may be '
. more ambivalent about strategies used for particular tasks and in -
i'l ‘*d.: v' fact that successive processing may precéde simultaneous as a general}:tyfj
| ‘ rule iﬁ all tasks.1 For example, the Figure Copying subtest was found
:: to load on successive processing for grade ones, but on the expected |

f\f simultaneous factor by grade four. Molloy felt that the younger sub--_:

jects may see the figures as fragmented parts rather than integrated

;?' :f~f,' wholes, and that their performance would thus be more inf uenced by
: SR RS

5‘ successive analysis. Ambivalence of the younger boys 'trategy usage
‘was al”B discussed in terms of the VSTM and Memory'for'Designs tasks.'f

»

By grade four the expected loadings occurred on successive and

simultaneous processing respectively, while the grade ones were fOund
- to have greater loadings on speed for both tasks, with the interpreta— f
.vi tion being Fhat the brief stimulus exposure was]not'allowing them time ”tffhfi‘
to productively use either processing mode..”It‘was expected on the »fs

basis of Mblloy s results that six year olds in the present study IE

“e.

‘ o would have less defined factor structures than in older subjects, and
o N "l that ;hey mny in fact have a tendency to engage in successive analyses |
R

\2

even on tasks wherein simultaneous processing would eventually become
the most efficient mode. Present results, however, indicate clearly

defined factors for simultaneous and successiVe analyses at age six,

- . . N . Tl
»'»4.,,"-' ,,_'._' ; ' - [N

fbased on the results of the four marker tests., ‘j_ug,gj_*" ISR

Whereas Molloy had a third speed" factor dn: his results,

Present analyses excluded the Color-Naming task and specified twa\flu

T

'Jf ”*“ factors in the factor analyses at each age.f Specifying two factors B ;:ffl

allowed for comparisons across age'groups and was justified since the .

ser




ey

bzi'f) above 9 ~ One obvious difference between the studies is thus the -

'i 5on the VSTM task in Our six year olds, since Vhen Color-Néﬁing was

only age group not having two factors when no’ number was specified

was age 16 wherein one factor resulted with the next eigenvalue being -

Noe

provision for loadings on a. speed-factor for the tasks in Molloy s'-?,""

- study,‘and the lack of such a provision in the present study. It is

,,‘,.-_

possible that processing speed was’ represented by the successive factorfk;'l

Ar.:

'included in analyses VSTM was found to load with it on a speed factor.H”""'f"

»1speed at this age., Memory for Designs was found to load more on’

fIf this was the case the high loading of VSTM on the successive factor -

'f!nay actually represent contributions of both successive processing and fﬁ

‘,.-w»'

’speed than simultaneous processing in the six year olds in Molloy s

study, but in the present design even when Color—Naming was included ‘

‘ o the Memory for Designs task loaded only on the simultaneous, and not

'it would appear that it provided enough time for the six year olds to

: effectively engage in the processing npde of their choice, and that f?7"“

'T',f_on the speed factor. This finding is probably related to the lengthened L

- [

."exposure time, from 5 seconds (Molloy,_1973) to 10 seconds which was

J

‘ provided in the present paradigm for the Memory for Designs task

Though this 1engthening of e*poSure time may have created a task which o

was actually too simple for the 16 year olds, as discussed previously,_ -/

that choice was in fact simultaneous processing.f It has been suggestedfﬂ”" ;

'1;'that speed of cognitive processing is less in younger than in older
i‘;;fsubjects, (Surwillo, 1977) and on the basis of developmental studies~»

.iwith simultaneous and Successive synthesis it becomes obvious that

this is a factor worthy of consideration. For example, tasks for f"

: _young Subjects must be created such that they have time to engage in u:f A

. ot ' L B v L N e
s \ L ; R - B I

17




'? in factor loadings whenﬂspeed of processing is contributing more to

”';\performance than type of processing.

' ‘.thopying had a. successive loading for grade one suhjects in’ MolloyisiJf' ICHIRIRT

lffstudy, since our grade one Subjects produced simultaneous factor _

"loadings on this task In addition, the copying task was not tied tofﬁy

1”~less complex battery than that designed by Ashman (1978) and utilized;

\‘t, .

*

o -;within the present study.p Although this increased complexity Was\:" g

‘h;,intended to provide a more challenging task for 16 year old subjects,'iif;fji

'viwﬁiit may also have altered the ta:;tatjit3ﬁf“ o

'l.yfcopied figures

"i;?”ding factors Such as processing speed verbal and/or cognitive abilFty,

'i eproduction of such complex units presented ahdiffiCUlt task for th

"as fragmented series -’Especially in the 1atter

Evidence seems to favor the attribution of'simultaneous and

The differential contributions of simultaneous and successive




and successive*processing would contribute to one s performance on theff§j 7¥.':

,\...

levels of analysis task., Basically the two types of coding oF syntheJarn

‘tt under the coding processes, and which types of coding are influential

for differing levels of recall. Factor analyses utilizing the results

A?; of both physical and semantic recall and the fOur marker tests for '-7jtfft't'

L C e L
part of an intentional or inciden‘al l arjing conditiou, eH 1 fj o2

rresulted in three“faetors at each of

'/u “":n..,

'However‘ aince_‘ -




- "0cc rned for he hhrker tasks. How erz a third fact?or also was evident;j




The results of median—split datavidd clarification as to the rdla-";/
'*;tionship between leVels of processing and simultaneous-successive analy-=¥5

"'fif};sis, and will be dlscussed'further in the following section.}*f?ai...”l

L

o Eand successive analysis do{influence performance ‘an the levels tZsk -&t .p,:_.xf

v.n

ﬁﬂvjbecomes evident when processing is at a deep,’elaborated, semantic level.

-'ﬂikfactor, and a Secondary loading on successive prOcessing.. At age 11

Ai}the primary loading occurs on successive processing and the secondary

'ff[loading on memory,_while at age 16 th'

. memory ';fggcgg;": '_Bu't f‘eha; | seco'nagr;;_-iﬁaaﬁ;ﬁg _\'is”jo_n' .sm‘ulf_»a@gsas’; ‘ .pritp"c;e‘s

°'thhus, on aéfgsk of - short—term memory wherein words must be processed
« . .
cgording td tﬁ%tt meanings

'*ujf_abe provided in the context of median-split data. o

B :;f';}]tjﬁ35 Though the actual recall task may be consistently loading on a ig;'fs],p

“ﬂ7iseparate memory factor the subjects cognitive development as indexed

:dfby-age, and the cqgnitive demands of the task once again appear to have

di_fferential and interactive effects - this time as to the type of
ﬁ:ﬁ}codi[g utilized by a subject. For sematﬁic reca lfthe results indicate ﬁy-t 3

f}”f‘ff;,fﬁa loa‘ing on successive processing at ag:s six and eleven, and a trans—f_ijfﬁﬁff




’ffi is,'although ‘the relatively pure: marker tests indicate loadings in

o

h~f»fthe expected directions at a11 ages, tasks which are more complex, and

K4

'"'}involve both types of coding (and perhaps planning) may reveal shifts inffﬁ"'

fﬂterms of coding preferences with increasing age., Cummins and Das, for
i"ﬂexample, suggested that successive processing may be involved in basic

'»;decoding skills for eading, which would normally OCcur at younger ages,f“¥3
Yy : ]

:”ﬂ“but that higher 1evels of semantic analysis may involve mainly simultan—{

‘yeous a“BIYS15-,\?hiS hypothesis rei’; es_suppprt from present results,:’a'

*7,fﬁn that the younger ages may be utiliaing basic decoding skills whiCh

'f‘require successive processing At older ages the children have become

‘i;proficient at basic decoding, and their performance is now more depen-7§ff:};},:‘

3‘f.dent on higher levels of cognitive analysis such as semantic comprehension,‘vfgg

J”requiring simultaneous processing. As mentioned previously, it remains

'fto Be discovered whether the memory factor in the present study would

‘?*1;break down into more than one factor, perhaps largely influenced by

o l;fsuccessive synthesis, planning and speed, proViding support”for the Das

' 1ffffmode1. It may also be that a factor apart from the modelb and related

“i%t.constraints of the model.y,.}"“

_,.

l.fl’planning and decision«making, in future studi&s wherein-marker tas%s for
:;;planning are included } It‘may be that most of the variance in both

. physical and semantic recall will be accounted for hy simultaneous—vf'--*
= \ L b

‘?yffjmore specifically to memory, or recall per se will remain which would _ﬁf{?f”hi

'”¢frequire further investigation and explanation to fit within the

'ﬁ~fLedian—Sp1it ﬁesults



s B o
for each coding\factor and these groups then served in 2 x 2 analyses

. of variance for physical and semantic recall In this way it was pos*

S

,f. sible to look for overall p:rferences for a particular mode at each

o

-

L .\"iwf
> age, and more 1mporcant1y to examine possible interactions between .\

\ 4

simultaneous and successive processing and the resultant effects on ,v”fﬁlﬂljffw.

N o e J
As indicated in Table 13 there were no extreme preferences f

4

g one'mode of processing at any age, since groups for highrhigh highrsim‘
low—succ,low—sim highrsucc, and lowhlow, weqe all of relatively edual N.t
There were, however, some indications that one s ability or preference '

for a particular mode of processing was related to recall in rather ﬁf“d;fﬁf

specific ways

' .’..\ B o

At age six such effects were not present (See Appendix 2 l 2 2), Y TR
hns recall results were no different for those scoring high or low on d*f;fdﬁ

simultaneous processing, etc. Though these children do score in the

<

T ﬁss expected direction on actual marker tests for the S*S factors, it

| appe%rs that 1n a more complex task one 5. ability for either type of

.~_;‘fjg codihg does not contribute significantly to results at this age.‘;l

Though.correlational data indicated that succeSSive processing was ‘

related in some degree to semantic recall across all six year olds,.pﬁf,_]f“fj

those high in successive were not found{to ecall significantly better

..‘\

than those with low factor scores, and there was no simultaneous—lf343§‘3

“~

successive interaction.

At age 11 a simultaneous—successive interaction was found for fim"’

physical recsll. As presented in Figure 5 it becomes evidentf hat 11 |




'3';;eab111ty or preference, and physical 130811

‘ Q'f}been discu8sed previously as being in a trana_tion stage for informa—

J‘?JePCOndition, etc., and/it may be:ﬁhat’someWhat SPWf1°“3 findingslin: h'V

i:to ziro in: on the 1etter, and}ap 1Y n zm -e‘effor" than is necessary fOr -ffi;*ﬁ

—.the specific 1tem This.result is difficult to interpret, since at both

A'fages six and sixteen Fhere were no’ relationships found betweén °°di“g‘v

";‘tion—processing, including the effects of dePth-Of analysi













]

g
A

processing for memory, and between extraneous variables and task demands
per se for type of coding used.1 However, the results to this pointv/
indicate trends which may. have very~practical importance in terms of.

' educational programming ’fh:',{'rlﬁ' gf, v i | ',_i%’~

When chi% of any age are presented with material which they

j must retain in’ memory, they will have the highest probability of succeés

) when that material has been processed semantically, that is when it is ,l

cognitively analyZed in terms of its meaning Historical, linguistic

or even arithmetical information thus should be presented in -a context

which is relevant to’ a child s interests,,culture, and gnvironment for

the mmst efficient remembering to occur. In the case of older
ch‘ldren over about 10 years of age, instructions as to which material o

Y

is to be remembéred will allow children to utilize their own strategies :

,_“ such as rehearsal, grouping, etc. In children younger than this the E ‘-L';

P . s
-~

3, remain of maJor importance, since strategy—usage (and thus eftects of ::.»

\

task variables such as. relevancy and interest or attentional value 8

fhe

1earning condition) appear mTCh weaker in these children.- To assure o

-an adequate degree ofosuccess, and enhance motivation in~the yOunger R

group, educators may have to 1essen demands in terms of respouse mode.

Present results indicate that recall was generally less over all

'41.-»

\tion tash with degp semantic encoding, ias performed just as, well by

- .
‘8 " R SR

. A : AV*"i;‘?”,evm o

the six year olds as the 16 year olds. .5.3};‘,,;,.; 5f% bfj“'< LT

°°' G|

' engage in successive coding for verbal memory and reading, and that for

h this reason presentation of such material would Be\dgne most efficiently 4';

Togw T,

o ,,using succes§ive or sequential methods.” Along tbese lines older ﬁ“tp

conditions~for the six year olds, but that the less demanding recogni*'jl_f'ivgh

5 Ta . . R -
w : e E e
. S

‘{{\;Q; There are some indications~that*youngtchildren may typically ’yp«.~-'*-;

-l 3 -0- : ”,, s




‘e

e childrcn (with a transition period perhaps about the time of Piaget 5.

fl"forral operations") are better able to coaceptualize material as whole

"units, and- are able to benefit from demands for concept formation and

e
Il

2 abstract thinking '{'_'( :\,- ]

In general‘ thelaims of this study, in terms of furthering our:
\ ‘

"';theoretical knowledge ab0ut memory and info;nd/ion-processing, through
' 3.

ij;itfijy

‘developmental data, and . interacﬁions between task and subject variables,ﬁejf“

A

have»seemingly been,me;__ﬁ; o

S



N Chapter VIII _
Sho LIMITATIONS OF THE PRESENT STUDY BRI - ‘3 “
oy AND D‘IPLICA'I'IONS 'FOR FUTURE RESEARCH e o
ilhecognition was used in addition to recall in the present study
‘when it became appgrent that the six year olds may have been experienc— r :
v'hing a: floot/éffect for,recall As a result of this "after the fact"
'deecision there Were only 32 of the 50 subjects at each age who Were‘

e

. Co given the recognition task and all of these were given the task u“:;Qwﬂsff;‘
'T‘following an attempr at free recall of the words, Since it is impos—fa
: sible to completely separate these results,;in terms of the fact that
"recall efforts may have served to bolster the subsequent recognition of s
o iitems, it would have been preferable to have separate groups of

“ffsubjects under the recall and recognition conditions This may indeed J / L

:provide an: 1nteresting°additfon in studies attempting to.replieate 'yf; e

R R L s A r“'”.‘,*. o

7_present results In addition, the use of only:32~sub3ects withstﬁe"

N
e ge

o« T ey

studies withvsimultaneous—successive marker tests, and subsequent ;W fl-;ﬂ

- 4. - .L' .,?" o4

ﬁd!; studies may £ind such Hnal_

«w’ - -

fs'of interest COmparison of loadings of
“;the recall and recognition reSponse modes may provide process-oriented ’F;T'ﬂf
~information, rather than the traditional theoretical and descriptive

L notions, concerning their points of similarity and difference.tv;faﬁf;5;ﬂ~.'J
The levels 6f anlaysis aatﬁzhavé ihdiﬂbted strong suppgrt fon,the ;;}.Lff

9' £ «v.*rf"r.,,
'_i,levels theory in general and the\latter seems.to provide a logical core

3ifr0m which to extend further studi£ ‘of memory »1;:addition, since

Ti:fthere appears to be a. transition in terms of the effects of 1earning

‘_tohdition and depth of processing per se around age 11 it is important

: \. .
j;vthat more detailed dnformation be obtained for chilaren at ages-aroand ”_a§f



this transition point.n By administering the levels task to children,;
' : S T . Vo
for example, from ages seven to fourteen,vone could*gain further infor-ifﬂ

»h mation as to the age at which most children begin acting upon instruc—fn.
| tions to learn,ithrough the use of rehearsal strategies, etc . which in

- turn results in more efficient memory performance One could also
f'p'estimate vith,more certainty the interactional effects between depth
of analysis, and cognitive development or sophistication, with informa—
:fﬁgzuuf‘tion as’. to the age at which children are able to recall even’ shallowly

ﬁ~;,, prOcessed items, the age at which only deeply processed or elaborated

'h“. items can be retrieved using the recall mode and the age at which items

\v,. )
’

.L mmst be'deeply processed and complimented by a 1ess demanding’_ﬁiipﬂﬁp_. .

recognition response mode before successful retention can occur.ufj-

'-‘;niemphasis on;external events t° an emphesis on- internal. cognitive‘events,'lr';v:v
; Within his critical review he suggests at one point thit the use of two :

S ot more retention measures would provide one method of further testing L
‘nthe levels effect in any one study.u Present results, utilizing both 'JH

r‘o'*‘-', ..-xr-.vn

recall and recognition,oprqvide evidence for a levels effect in both -:thih}?

nne e

-'Jh-aﬁ

'7'¥retrieval environments and as discussed abovey lead the way to more ,]{ff;}°ﬁ={’

”3f3:detailed study of memory functioning.- In spite of current theoretical dj;f@ii:‘“°
. : . \ S
‘limitations, the levels of processing approach to memory must not be

fdiscarded hastily or prematurely..-‘

Analyses of‘the simultaneous*successive marker test scores and theﬁf'

Sy T ,'.- S e ,U-.« ralle e -,' T s el ,.r"«--vi .,.'.-4 ': :‘ '.. 1 _' T el

[



. »j‘zrecall data indicated the potential utility of including planning tasks,
N /

L A—— o c L

"t.and perhaps speed tasks, in subsequent batteries to be’analyzed with
"“i memory data. Such inclusions become important when one is attempting “,"{"ﬁt
' 5;to examine the factor loadings for an extraneous task such as recall -
:Tf;within the information-integration model Since planning is a major "f
' ”gfactor within the central processor, it is necessary to allow for a .
"jfspecific "planning" factor with which some of the variance for)a task
."4fsuch as recall can align itself Only in this manner will it be

u‘pOSSible to obtain a comprehensive measure of the degree to which a

"’--;taSk such as recall can be "subsumed" under the general information-;7f"""'
- : .

”'75agintegration model._ Findings,may be overwhelmingly in support of the .;ka:""iﬁl'

"ﬂlatter model or they may indeed indicate certain factors which are

"gnot easily explained within the context of the model.: In either case

;One,specific alteration which would be suggested in terms of the

'ltan,ous—successive tasks involves the scoring of the Henory for H_V

7ﬁ;‘-:Designs tas 'y *Tovalleviate the problem of ceiling effects (zero

L errors) which occurred for the present 16 year old group, the MfD

e

""ﬁ»,task mayfbe scored moke rigorously for errors, and a schre of correct

~.fresponses, rather than errors, may be utilized in analyses._f”iig;ﬁfif

As diScussed previously, there are indications from present

i':[results that certain transitions occur in the use’ of coding processes;;F'

o' L -,

a'"'-""betWeen'ages six and sixteen.3 It appears that, although children ‘ag
';3gyoung as age six are capable of both types of processing,ﬂ

"dz:influenced mainly by thsk demands, and not their ability at one mode 'ﬂg\"a&’.

' or another or a preference fpr one, mode, in terms of the actual type

”""ffof coding.which occurs for a task.- Bowever, the mode utilized may not:fﬂﬁiﬁ




T

be that which is eventually foundtmost efficient for a task, and it g

appears that in many cases successive analyses will occur for tasks

which, at[higher develoPmental 1evels, will be taken over by simultan-lygfp.fﬁ;

e beginning to use the modes which are eVentually found to be most

Y

is the one used effectively by older children., By age 16, children

v"lo' seem able to effectively use their abilities or preferences for the two

for a task and hose with high scofbs.on the.pure meas:res of this \i

i integration model at 1evels of development;c_OSer to one another than

' those of the present studf{a
[ -"1— :

: it will then become possible to make finerwdiscriminations as to the kllif'

‘f ences, and the subsequent effects that these have on the type of coding

“_; utilized for a: varietyfof tasks»vng-,

'. types of coding, since they do choose the coding which is most efficient

1

As a reFult of these hypothesi%ed transitions in;the efficient use

of coding pLocesses, it also becomes necessary to'stud the.inf*rmation

&’f—j' eous._ BY age 11 there is slightly more evidence that children are f}f”f‘“*':

o efficient for tasks.» An 11 year oIﬁ may be very good at one of the.; ;fnffff

P modes, as indicated by results k/fmhe relatively pure market tests, Jh?“

"-, but there is no guarantee that he.will utilize that mode even when it 5;]“7.

{L7?, coding are also found to use it most efficiently on the respective tasks...'fﬂ

As with the results of 1evels of processing fﬁ.w“

"cihf time at which chlldren develop particul_r coding strengths orv”refer-iff-‘J}J
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; APPENDIX 1.1 |

LevelsAZf Analysis Task 7h;f g
‘this
this.
'fthié‘
~',this
,this
‘this»
this:
‘this’
this?

this

vvrd

word

word

word

word.
word;
word:’
word
word

word‘

word
word
word
&bfd
word

word

word
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.rhyme with hunter’

'rhyme~with shed?'l L

start with "1"7

'start with a,"b"°‘;:j‘

{rhyme with door7

end with a "g"?;v

rhyme with stable7 ‘
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start with a\"c"? lf'i.u;
end with a'"p"? -

nean part of your hodyb”

'mean something to play with?

rhyme with star°

‘mean something to play with’

mean sotnething to ride in"

end with an "hﬂ?

thyme with‘fhssot,i;,_u

mean. something people wear’

émean a type of vegetable’-h

rhyme with book? e
start with a'c “7 I
mean something for a house’
end: with an’ "e"7 L
rhyme with goﬂt7?‘ii

start with an . "1'"?

start with an‘"s"7-f SR

rhyme with moat’ ”
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mean something to ride in?"

,mean a type of vegetable"
rhyme with sky7 '

mean part of your body’ o
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"jsize. The follbwing principleSLapply- ”?f

) - ‘-,vr_."»_( ..‘.'..»w,

' ‘ For all Drawings

“f_fare acceptable

: Scoring Principles‘for Individual Fig;res

".are more string'v
o criteria are

? are given for two criteria, they are considered equally important.; ff”

Guidelines for Administering”andi:
”g,i-ScoringcthesEignre Copying Test

The Subject is required to make an exact free-hand copy of twelve'ff;;_faﬁ

“_wfeshapes.~ a vertical diamond a horizontal diamond a cylinder- tilted

eﬁﬁztriangles, a cuboid- an enclosed box, Y trapezoid an Octahedronﬂ5a35o445fj .

\

Vlf‘neCker Cube, a tapered box ‘a pyramidv and a stylized open book., Draw—-?f-b

v

"f'jings are: scored according to accuracy of shape ratHer than absolutetm i»f

v'/ - Il Rt

- i% 1. w&he‘arawing must generally maintain the proper’berspective e

'1}»2 Drawings where applicable should be eymmetrical
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Angles should not_be rounded

. ;«,’A

:fZA; Figures'should ‘not. be ro‘ated

:l f5gr Angles should.be equal;,when appliéable
R e ey S o
""6§ Slight ' bowing or irregularity of lines is permitted

”4{f7. Lines should meet approximately, but small gaps or extensions

,.,\,‘_ L £
RS T R

*i'8 When two attempts are made, the worst is scored

Scoring of each figure involves some limited flexibility. In

“ﬂffgeneral,Asome principles are considered more important than others and

1y enforced. In the following table of standards, rftnbb;ff
d T B ,.'-*~'V’
';ven in order of importance., Where the same numbers




,.ij'~uf§f.": 3 Two corners of inner triangle cleéaly touch near medians of \:;ﬁgf S
i I oater triangle, and the third mbst be cloae : " f S

' Ldﬁ 3 Left outer angle approximately 90

L1 Mo oBGiousjlkites*"x\%”

. i. Opposing corners __,'”-'. L ‘ | i : \ S

ti 1 Horizontal gpposing eorners

:‘]35_ Only slight 'dog—ears allowed ,iiff*:

"1 Diameters shOuld be approximately equal to the height

'sz; Diameters of the base and top Bhould be approximately equal

Vertical DiamOnd?

1. No 'kite shapes 5¥:

«.‘.v.,*,_ ‘&"mo
. R I -

- s

'512 Fbur good corners :'1,{lf‘=y‘?§;“;3‘. wel Y

xi‘é Both acute angles must be 607 or less i ??1h :E1]€'i}*;

qfa,narizoﬁtalfbiaaanatff:1)@& 3=;;;€'a f.e;:;ﬁeqa-;?.;;i;:;';;f*{;:;ff;aa;j;,f:*
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'?Four good corners

2. sBorizontal axis between 170 and 190

3. ;Both acute angles 60 or 1ess4_§ffﬂull*' g
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Cxlinder

o 2 The base and the tOp lines should be curved

i“;lé Two triangles

Tilted Triangles R EIE
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Right outer side sloped 100 or moref ﬁejidu:;itﬂmif“A LR

fﬁttii;{




L 'v6‘.‘7 '.

"[&[r;i Figure must be almost half as high as it is wide

".:’ll Proper perspective should be preserved as in the specimen i:i"'"”

'-Wffz Parallelograms should have ang1es °f 3PP‘°Ximately 45

.:4f18

f; 2 Vertical rectangle should be bOunded by two near equal
parallelograms o | .
?-1b3 Left and rigbt extreme angles of the hexagon should be near 90

'.:;{fﬂé?}

Cuboid

.Enclosed BOX

PR -

"'T'rap-ezoid .

P

M@&

'1. Eexagon shOuld have approxlmately equal sides

€
’
b
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_;Necker Cube

:‘.fl;] COrrect number of parts

L Lt Correct orientation BRCR R

~411.ﬂ No confusion or. distortionifffﬁjf“?"'

C

'Hl No evidence of coufusion

g,Tapered Box f"nkl
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'11. Proper perspective.must be maintained as in the specimen fVﬁ

'*l]lli Acute angles of parallelogram should be between 30 and 45
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5 12.. Stylized Ogen Book

R

\og;2}f Inner form clearly shifted to the right and down f_ii;l*[faifj?t’

L

Aniﬂ3; Outer form a parallelogram t

‘;7;ﬁfj ‘3; Inner form a horizontal rectangle ?}¢1 e UTTf?°g_ﬂfl_’fffff

e

v=.nll;j Figure is balanced around th ventical E;:Qu4~;?~””

ﬁ,-l; No confusion or distortion

SR iHZLZ,Base of figure is a diamond

a ’ &

';.;2}; All triangles are near isosleé &;j{%girﬁaff-fffﬁfﬁfoi ’fﬁ_~+f

1.v Tvo, nﬂrror—imagT parallelograms with.the acute angles near 75

“

fgj??jljf No conﬁusion or distortion

‘;”2 Thin parallelogram should have aeute angles between 30 and 45
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tall long, big, huge 5
high tall fat, big -
day, cow, wal]: bar o
key, few, hot book

book bar,'wall hot, mat i

/.

ff” wide, tall large, huge, broad

long, big, great,_wide, fat

few, pen, hot wall bar

', key, hot, cow, pen, wall book

ﬁ? wide, large big, high talli vast fﬂg;:.fwf;ft;ﬁ?f.-;fifﬁ.xfff””'”r

long, big, fat, great, large, huge
pen, wall book key, cow, hot v ‘ .
high fat huge, wide, long, 1arge, broad :5ﬁ
day, key, cow, bar, wall few, hot
great high tall long, big, broad fat

t.\

cow, day, bar, wall few, mat, key B
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ALOVA Table

ANOVA and Ce11 Means for P .'Vs:lcal Recall at Age"
s Involving, Median— : R
S:lmult&neous andSucceAsive Factor Scores_
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ANOVA and Cell M;ﬁys for Semantic Recall at. Age 11 4 T j,_‘.fe
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~Involv Median-Split Data for.”?** G T
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Involving Median-Split Data for .

Simultaneous and Successive Factor Scores
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ANOVA and Cell Means for Semantic Recall at Age 16 9
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