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a*-en-ion deficit affocting EMR performance. Although all Ss
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a%tsntion deficit. (SBH) e
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- Memory perf' nce d}fferences of MA mat ched (9&12 years)
(n""56) cm@ X

dren were examlned 1n two experlments using the Cralk and
Vo ot

Lockha;t (I972) level’ of: procesS1ng framework“ In experl—.”

1

educable mentally retarded (n'; 56) and normap

J

4

t)

ment one, Subgects (ﬁ ) were randomly ass1gned to<i;f;nc1dental,

}ntentlonal or planned 1ntent;0nal.learn1ng condit J(} to de-

termine the effect on;recal;,_as well as to expiore'metamemor—

ial abilities'and memorﬁkstrategy usage. 1In experiment tWo,_

) ° r'y

heart rate was addltlonally recorded durlrg task performance

-
¢ I

(1nc1dental condltlon) to examlne the possrblllty of an atten-

tlon deficit affectlng.EMR performance. Although all S d1s—

]
played recall improvement over levels and learn;ng condltlons,
6 . tﬂe generally inferior performance of:EMR!s;did not appear to S
o . i > . o * L - . ’
be due to attention deficit. ' T : - ‘ ‘k}“
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“;ﬁf;m;: LN 'Compaf%%on sthdles of retarded ‘and 1ntellectually averw

’
L4

.‘age chlldrens' memorz performance, be they a chronologlcal

FEE a4

' ;_'age (CA) or mental ‘a‘t_);e\MA) matched des:.gn, typ1cally result

. yein superlor,performance for Ehe latter group., For some
_theorlsts and researchers 1nterest has been dbnected toward
A

i w P Se— ! 2 e
‘ ,ihe search for Spec1f1c or structural def1q1tS° an or1enta-

°
-\)

tlon which purposedly serves to deflﬁe mental retardatlon.

. o

on the other hand profess1onals.1n the flelq of educatlon

.,,a) -

have been more pract1¢ally concerhed W1th the problem of ,
I — e
1mprov1ng Gr facllltatlng the learning and memory performance
"\ \/. )

'uof the retarded Chlld though both orlentatlons have
';[: jtylelded valuable 1ns1ght, ne;ther approach is suff1c1ent by
.?@- ';1tself tc resqlvs ‘a problem which is paramount 1n‘the field
" at th1s trﬁe. As Brown (1974) has descrlbed 1t,‘the prob

;h' is one, of sortlng out those factors which are structurally or
.fv .developmentally.de11m1t1ng and those factors whéch can beneflt

o . oK. fac1l£.t;te .the retarded individual's memory performar’ce. -

Lo Researchers who are conce;ned with recall or 1nformatron

) s

3 o process;ng characterlstlcs in memory, have frequently adopted

a "modal";model of memory. Th1s framework cmphas*zes Spec1f1c
RX ] -

) *3‘ temporal structural eomponenté of the memory system (i.e. |
AN N v' L4 R
S ;sensory storg, short term stqre (§TS)} and long term store

L . . » .
“ . * -

(LTS)];and the transfer of infofmation from ohe store to the
. 7. ) N .- . . B . . o




the mbdal model has been hlghly 1hfluent1al (Ellls,»l970' .

4 °

Flsher and Zeaman, 1973). Indeed the 1nferlor memory per—f

formance of mentally retarded-persons has been w1dely attrl-

2
° o

SQH" . buted ca a defectlve shoﬁt term store-(Ellls, Y970 Scott and ’

- Scott 1968). «It 1s of” anterest to note that. the utlllzatlon

of the modal memory model has resulted in a strong rtas to-
. '

g

> N «

ward a structural (1 e. def1c1t) or1entatlon. p

In theopast ‘few years, however, cons1derable 1nterest

‘3 -~

has been dlrecte& toward Cra1k and Lockhart's (1972) alternate

3

o . approach to-memory researchg In brlef« the levels of pro—
D cess1ngtmodel focuses. upon the perceptual analys1s of 1ncor1ug
st1mu11.' These analyses may be directed toward the domains of

c v

phy51cal (1 e. orthographlc features ‘of the st1mu11), phonemic

me nlngfullness %eatures of a st1mu11) proceSS1ng.' Depth of

s

~ the'se, the ‘semantic level of process1ng const1tutes the

S

ﬁdeepest or most elaborate analysis and results in the strong-«
——

h -

est memory trace. ' ,.”;
Y C . s : ‘
Brown (1974) sagac1ously points out that the crucral

. 5 d1st1nctlon between the levels of. proceSS1ng and modal memory

model l}afound_}h the status of short term memory. She indi-
t

; ‘ cates t within a modal memory model' "STS is .a structural
oo | . . N ‘
. ~feature of‘the memory -system. ln a levels of analysis approach,

processés subsuped‘uanr the heading STS in information'pro;
. e : Vil ) . ’ ) . »
e -




PR o 'ce381ng models are seen as the result of dellberate strateglc
. . - dev1ces employed by the subject" (Brown. 1974, p. 58) s:

In other word} the levels of proces51ngfapproach to}%?

memory 1s characterlzedoby a dellberate de—emﬁhas1s n sfruc- 7

- . -+ ’ o
ST tuma features and the ST ,speclflcally is replaced with the
i . h
*_f notlon of optlonal strategres_employed by the stbject. More
N . © . )

. v1mpcrtaq\ly, the empha51s is given to the qualitative,'as
< . . R . P

.

cs ,ogpdsed to'quangitat%ve, aspects of ;analyses performed"on )

v

stimuli'and the relation to . bs/guent .memory trace strength.

. Such-a mémory framework therefd‘e holds consigerable promise

as a viable methcd for the 1nvestigation f tHpse factord
[} .

°wh1ch both fac1lltate agd dellmlt the mdamor

™~ the EMR child. . *

rformance of

"

-

- The ievels of processing model has been formulated on

) i,) the bas1s of several investigations 4;rr1ed out by Cra P and

h1s assoc1ates ?%ralk and Lockhart, 1972; Craik and Tu ing,

-'// 1975 _Lockhart,’ Craik and Jacoby. 1975; Cralk. 19Y3) and the
’ ¢
distinction g% three qualitatively dlfferent levels of pro-
_& . .
~ cessing has,iargely been substantiated with adult ‘subject *

, - populatlons. The majog\furpose of th1s study was to determine ,

L4

whether the levels of processing would be similarly. d1st1nct
with subgects who are developmentally or cognitively imma%uﬂ!h
In additionn/;hen'the‘accepted'language spgeriority of the
intellectually average child is.considere~£ we would ashtwhe—

: . P
- . ther the pergprmance ‘of MA matched ‘sample$ of non—retarded '

4
and educable mentally retardead ( %Emn) chlldren would thus\he -

V‘ - ' v
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'identigded in'developmentalostu
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dlfferentlated utlllzlng the levels of proceSS1ng framework.L
_The recent. dhvelopmental literature relatlng to chil--
dren's memory performance suggests that the development of
intention might be a crucial factor to consider. With respéct
to memory research,_the jntentional learn%ng condftion regers
to.an experlmental paradigm in which subjects are informed of
post—task recall or recognltlon requlrements before commen-
cing the experlmental task. W1Eh1n the 1nC1denta1 le;rnlng

conditlon, subjects are only 1nformed about'the experlmental

task requlrements.

&
There 1is a strong 1nd1cat1on that 1ntention to memorize

becomes a critica;Nstrategy in the course of memory develop— -
ment which enhances the memory performance of older chlldren

and adults. This might be further H‘Fxtrlcably tied to the

concepts of productlon def1C1ency (i.e. an 1nadequate use of

available memory enhanc1ng strategles) and’ med1at1on deficiency

(i.e.xa subjects is unable to employ &' potent1al ‘mediator even

.when he 1s.SpeC1f1cally 1nstruczhd to.do so) which have been

(Flavell. 1970 Moely, Olson, Halwes;~and Flavell, 1969) 'and
EMR adolescents (Brown, 1974). Whereas thisvrelationship has’

been establlshcd rlth respect to develoﬁ.ental research (cf.

~Meacham, 1972), the research is essent1ally void with respect

to the effects of incide al'and intentional learning condi-,

R and

tlons for mcntally retarded children. .

‘In contrast to developmiptal researchers, craik and

1
3

pr i . . -

< - | g

ies with non—retarded chlldren
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Lockhart (1972) assume a p081tlon wh1ch m1n1mlzes the indi-

< “ . ,‘v{

;o dental/lntentlonal dlstlnctlon andbfuggest that it is the
v .
_level of* proceSS1ng whlch is the primary predlctor of subse-

@quent memory. In an effort to explor’e this issue moregfully,‘

~ '1nc1dental, intentional _and planned 1ntentlonal’1earn1ng -
condltlons were 1ncorporated into the deS1gn of experiment
' one. . {f{ : ,*‘T;
In referring back to the primary purpose of this research
v }— to sort out those factors wh1ch structurally or deVelop—

mentally llmlt and those factors which enhance the memory per-
formance of EMR children —--the exper1ment one findings were
most -fruitful in the latter regard As it was ant1c1pated
‘both S gro{ps deronstrated recall performance increases \
following deeper levels of proceSS1ng and the pattern of mem-
ory. performénce 1mprovement was markedly sdmilar for EMR and
non—retarded Ss ovér the three d1ffer$nt1al learnlng condl—

tldrSai However, other than the szgnlflcant groups b4 levels )

interactlon, there was limited 1nformat1on revealed to account

s

‘for the significant gloup differences in recall that accrued
in this eﬁperiment;. b “

With this background in mind, a second experiment was
N . P4

planned to more closely examine those (structural) factors
. 4. [N .

. which may distinguish the memory nerformance: of non-retarded
and retarded gghildren. When thewoften found performance '_
R - C . y\
X ,discrepancies between retarded and intellectually average 4

persons,are considered, a hypothcsis of attention®deficit in

!




a8 - _7_
—— o . A )
\yental retardates-is often postulated Ev1dence to support

th1s hotlon has been generated in a varlety of experlments,

g d1ffer1ng formats, tasks, and dependent measures. | With.-
respectfto Western research both the Zeaman and House (1963)
d1scr1m1nation learn1ng and the Baumelster and Kellas (l968)
reaction time 'studies are well known examples. On the basis

ofkpsychophys1olog1cal stud1es, Soviet researchers such és\

-

Lur1a and Vinogradova (1963) have samllarly found ev1dence to‘\i

1nd1cate an attention def1c1t in mentally retarded subjects.
.More specifically, Luria (1963) suggested that pecullar1t1es
'bf'the orlentatlon reflexes and arousal systems d1st1ngulsh
the mentally retarded learner from the 1ntellectually aver;
age learner. However, Western replicative stud1es have > "
falled to support SOVlet research in 1ts ent1rety (Clausen,
1973; Stern and Janes, l973). The more recent psychophysio—
logical research (Clausen, Lidsky and §ersen, 1976) indicates
that autonomic responding patterns vary widely across differ;
ent subgroups of retardates, and can llkewise be altered as__

a result of varylng task parameters and\degrees of stlmulus

c mplexlty. Faildre to ‘consider the above‘in comparative re-

v
earch, might well reSult in situations of discrepant inter-

retation. With respect to the apparent lack of agreement | jfd

between Soviet and WesPern researeh, Das (1976) and Das and '~ -

Bower (1971) have pointed out § that S utilized in Luria's

and other Soviet investigations, were of significantly lower{d

’ .
. . . . . . .o e .E’,';

mental age and intelligence in comparison with retardate sub~ "
. . . ' !

7
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‘Jects typically emponed'by Western researchers' In addition
s,/

to the.above, the majorlty of Soviet audeestern studies have

yutilized only 51mple stimuli such as llgﬁ% flashes .and tones.

There is at present an extens1yé body of theoretical

°
+

and empirical. 1nvest1gatlon to support the notlon of a con-

s1stent felatlonshlp between autonomic response’ patterns and

fattentlon and 1nfor£$blon process1nc (LaCev, 1967- Coles,;

1974- Coles and Duncan-Johnson, 1975; Bernsteln, 1969: and
Tursky, Schwartz, and Crlder, 1970) ~ ThegBeveral reported
1nvest1gatlons 1nvolv1ng attentlon and effort (us1ng autonoplc
1nd1ces) and'lnformatlon process1ng tasks, cbllectlvely sug-

gest that sensory analys1s requlres mlnlmal effort and atten-

tion, whereas the deeper levels of cogn1t1ve analy31s pro-
gress1vely demand greater" attent1on for successful processing.

In’ the context of theTg levels of processlng model, it would
3 4 ’

-seem that Craik and‘Jacoby (1975) would concur with this
- : .. - ¢ .

‘e , =y -
notlon:. ‘ S Pd ' .

The processés of attention are seen as regulatlng .

the analysis‘'performed .on the input - processing —
will be apparently ”preattentlve" or automatlcﬁ -
wheh little processing is required ... The more
complex and unfamiliar ‘the processing, the more
attention must be devoted to the processes of
analysis. (p. 175). ° (

.

with respect to this research, it would be expected that the

- , T

presumed attentional deflClt of the EMR sub]ects would be re-.

» N

flected in the comparisorn of autonomic response patterns "

- ~

. with normal subJects, as well as recall performance,. For

these reasons, autonomlc measures (heart -rate) were.utilized)r
‘ , . ) » ‘ ) N N » . . ’\
4 . . =L L] . ' i



during perforhégce on the 18vels of processing task ;n;exp$r-
iment 2 of the stud§: . ) j— . e

In igmm;;f,_ghe specific purposes .of this study'réporéedu
here were: ~ : | ’ . L — ' ' .

1) To test the generalizabil;ty of the»ievels of pro-

. cessing model with EMR and normal children, .

N L

2) To examine memory performance differences between ) ‘

EMR and normal chiidrén.

-

* 3) To determine the effect of, incidental intentional and .
planned intentional learning conditions' on memory pefformance

g
4

s R
o 4) To explore the interattion ?7/£ttentlo 1 abllltles\\

on levels of processing in both EMR and npermal S-

"in both EMR and normal/ﬁﬂbjects (s_).

<~ ] N
.

v

( -
. , \ A )
/ r ' * " '
_ Experlmgnt I =
3 o . . . - ’\/ s J g : .o ] .
Subjects » . ) . A
- . " There were eighty-four Sg in the samﬁie: half were in-

tellectually average children enrolled in ﬁppef elementary

AT . grades (i.e. 4, 5,-and 6).at an Edmonton, Alberta Separaﬁe

school. The remainder of the samp;e“qomprised'42'éa@ééble

.mentaily retardegd  (EMR) students, who were.all attending a
. . . . > FA

"special" school which combines academic and vocational in-

S ~Q‘

struction. Preliminary screening involved the examination of -
. . ) . .

school reqords and consultation with the school teachers and
A | ~ oML |
S - B X Yoo
. . ‘ J ‘ ' }ﬁh .
O ‘ . ’ N ‘ . ’ ) 47 J
» 4 ’ ‘ - A . r",,' . ° 4 -




)

-10-

-
h ]

counselbrs in order to exclude subjects with any sensory,

emotional or, organic anomolles. *The sample characterlstlcs
N .

-of the experlment one groups are g1ven in Table T

A : :
S —
Insert Table I about -here

v Subjects were randomly asTlgned to one of the follow1ng
experlmental conditions: ;/

‘ l .- . = ’
1. Incidental condition - Ss were only givefi a des-

—_—

cription of the experimental task{ v :
' ‘ N : e s v

2. Intentional Condition - S, were given a description

S

of the experimental task as well as information regarding the

recall requirement at task.compleﬁion. Subjects here were--

~interviewed follqwing the recording of words recailed;//

3. Planned Intentlonal - Sy were p§OV1ded the same 1n—

struct1on as the 1ntent1onal group and given further infor-

mation, regard1ng the categor1cal nature of ‘the words 1nckuded

-

in the task. A pre- task 1ntery1ew~th glven to induce the
’ 8

suhject_to-dev1se strategles torlmprove the1r recall.perfor-

mance. Subjects weére also interviewed follow1ng the recall
) .
task, in an effort to determlne the stratifles employed by
. " ! ( \ i '
them. . .

~ There were 14 retarded (EMR) and 14 non—retarded chil-

A

dren in each condltlon and male and fe le. subjects were

equally represented. ' ' - . ~

4

- ~

]
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—\\pd LTk 1" The task iTyolved,the presentation of 30, slide mounted
. g.

~.or1entrng questions%and correSponding 1mperative word stimuli.
_t"k-' R SN
L 'The word stimuli were selected from the Rosch (1975) goodness-_

- !

f—exahple ratings of semantic categories Prom_eaoh_of.the
osen.Six>categories (i;eﬂ clpthipg) furniture, fruit,
wehicle, ;egetable; and weapon)j fi;e hxgh ranking words were
\ selected andkrandomised .The words werée’ then paired‘with a’

yes' or . 'no value and a phySical (e g.'Does with word start

‘'with a "t") phonemic (e g. -Does this word rhym with "boat"’)

or semantic (e.qg. Does this word mean a type o fruit°) orient—

. ing question,'and‘then randomly reordered. Alth the order

a wag randomized, each type of orienting question (e.g. physical) N

I appeared 10 times in the experimental task, and for five of

the questions the correct response was Fyes"}-and'for the

other five questions the correct response was "no".

Y

A trial began with the exposure of the orienting ques-

-

tion slide for a period of six seconds. 'During this time, ..
the question was read aloud\?y the examiner to foous S atten- L
. tTon and to ensure that the orienting question;was not mis—.
read;and thus’ miSinterpreted An interstimulus interval gf.

four seconds followed and the imperative word stimulus was,
'then'éxposed on the screen for one second. »The'time’interval

‘from imperative word stimulus onset to.onset of the-next. B | g
orienting question was lO'seconds. A complete tri%l lasted

twenty seconds,(and/the total task constituted.thirty,trials.

[ . S

‘F" !
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f/ The sllde stlmhll were projected with //Kodak carousel -~

o -? S, sllde progector mounted with an electro—mechanlcal shutter.
,_ﬁ'- _ - A %

:; to control stlmulus exposure.“ The sequence o% onset and dur- - -

atlon of experlmentai stlmull were automatlca&ly controlled
by Hunter Decade Interval Timers. The respondlng apparatus .
_ ; v ' consréted of a metal’box with two protrud1ng buttons ‘which . -
: - wer; pressed by the subject to indicate hls response 'decision.
All suéjects were told to hold their. 1ndex finger ready be-

” - » .
tween- the response buttons, as they waited for the 1mperat1ve

" word stimulig ° Answers were 1nd1cated to the experlmenter by

the llghtlng of .one of the two llghts (1nd1cat1ng a yes* or .

\

tno' response) The' slide st1mu11 were pnojected onto a wall

-t

approx1mately four feet in front of the subject

‘ D * ' . A
+ - Procedure ‘.
s :  The S were ¢ndividually «ested in-a small room within
each of the schools. EThé’lights‘remained dimmed throughout
A _ the task to allow maximum clarltyyof stimuli presentatlon ‘and
] to prov1de the subject ah opportunlty to adjust to tng reduced_
_ lllght dur1ng the reading of 1nstructlons ‘ Y .
R Ihe 1nstructlons gkxen to subjects in the incldental
. . 'Condition were: "I am going to ask you to do a task which

includes 30 questions and about 30'words; The questions and
-words wlll be presented on slides and the questlons wlll be
read to you. When the word appears on the screen, I want you
to answer the questloﬁ yes' or 'no' as. qulckly as you can by”'

pre551ng the correct button®.
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\The 1ntentlonal group was glve//;dentlcalrinstructlons

> £’ : with the addltlon of belng informed of the recall requirement.

'Ihe add1t1on “to ‘the above was fs\ follows~ A1 also want you
to try and remember as many of the words as you can‘ After
' 5‘- the task I'Will ask you to telI me all the words you remember".
' . o 'Qll th; above 1nstruct1ons were given to the Elanned |

intentional group,f with spec1f1c 1nformatlon about ‘the task ?
~added. The spec1f1c addltlon was: "Now, there are five words
. in each typi\or category of words The six types of wordsf(

re weapons

-
A R

Do .you have any questions so far about what you a&e to do. 1n

il

thls.task?";‘

If there were no %Bestlons, the exXaminer responded

@ ¢

"Okay, flrst I want to ask you a few questions" .and would then

a

proceed With the pre—test interview questlons. -’fﬁ”

B " ‘Iﬁﬁpresenting the planned ihtehtional_group.with'addi—

tional category information, it.-was anticipated that this
would provide an extra option for strategy planning_ todeffect
the most eff1c1ent recall ‘of words, as compared to part1c1-

L
pants in “the other two condltmbns.
7\, e oS

-

[ 4

facing a screen approximately’four feet in front of him. The
\, | subject was positioned to allow comfortable manipulation of
the response buttons and the appropriate instrpgtions_were
then read to the subject. Practice trials consisting of'each'

-of the orienting que'stion types (i,e} 3 levels x 2 respornse

A e~

' clothlng,\frult, furnlture, vehicl~ and vegetable.

Subjects were seated d1rectly in front. of the examlnag,'3

L}

4
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fresponse by pressin the approp ate button. When;khr’é con-. " »

: 'secutlwe correct r sponSes‘Were made, the examlner would §ay, - %
&~ . N ‘

"okay, now we W1ll g1n the task" . The 1n1t1al sllde for the

R . . s ' }

2t v experamental task was then poS1t1onEd on the Kodak carousel @ o
| sllde progector . The response dec1s1on and reactlon/ttme was
'ricorded by the ‘examiner’ for each trial. At the completlon

of the 30 trials, the subject yas—requested,to tell the exam—

;ner all the‘words he could recall and - these were recorded. ji,d
Follow1ng the recall interval all subjects were asked not to//

R - /

1nform ﬁuture subJects that a memory task was part of the/

a
.

experlment

" . > 1

¢ . Only the planned*lntentlonal groups were’ 1nterv1ewed
prior to the levels of process1ng té?k*.and it was«arranged‘ .
to engage S in the other two learning condltlon groups in 2

casual conversatlon for a roughly equivalent t1me period.

-}'\'

(approx1mately 4- 5 minutes). The 1nterv1eW'questlons were.
formulated after those Qutllned .in the structured 1nterv1ew
technique described by Kteutzer, Le.nard and Flavell (1975).
: The interview %ocuses on the subJect's own awareness of the
) mnemonic ablllty and llmltatlons- his aSSessment of task de- ;n *
mands 1nvolved in retrieval 51tuatlons~ and how the child |
might use a repertolre/of/dellzerate and\consclous memory

strateg1es part1cularly in confrontatlon of an expected recall

; L}
o requ1rement /i//eﬁtlally the pre-task 1nterV1ew questlons
. - - - -
. were glven to,encourage S “to utilize self-generated memory .
» //. .

T P > (oY

. Lo N




. task interview questions were as(followé:' N
N e . .

. 2. | If you are told that\you have Bo‘!gmember

~
- t

. .~l~‘ . | L ‘ ' 'v ‘ i ",_ , e -15-:

[ 4 . . ' .
enhancing stratqgies during the expeximenmtal task. .The pre="

» ” .
N

i * Pré%taskiinteryigw:questiqns;
. L N ,’ ' - . ° " - ' .
1. 'Dg you remember things well - are-you a good rememberer?
! N . . - @ s . . .
something, do

you uéﬁally;remember it better? For example, if .I say
. ' ST ' [N
"Look at these words" instead ‘of "Remember these words",_\

will it make a difference? Why? . >~. - |

3. What things do you do to remember?,
. ~ . o . . _, |
4. Can you think of some ways to remember the words in this
’ - b
task? .

. - - ' “
Post-task interviews were carried out with all subjects

in the inténtional and planned intentional groups, in an.

»

attempt to determine ths\;i:59l memory strategies that were

employed. These édSt—tas'—gfterview questions;were as follows:
». L N ° ) ‘9 ) A’

Post-task interview questions
1. What did you-fio to try to remember the words in this task?
2. If you had o do this again, what would you do td remem-
= ‘

L4

ber more words? //

-3, ﬁo'you think you remembered more words because ¥you jere

s ol
told to remember thé&m? Wwhy? ,
4. Was it hard for you to remember the words in this task?
) ! ’ . S .'
5. What type of words were hard to remember in this task?

3 ‘ ' 4 - .

"~
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\\*5 Responsé d601510n8‘ . The reSponses indicated by the button-
T/

f _ k‘---press oﬁ\‘/e subject were recorded durlng task presen- ~

t .

the tr1al numheﬁ %F ‘the. subjects' protocol sheet. _Ak
, task completlon the total number of correct and 1ncor-
rect rsspo;ses were recorded for the 30 questlons.
ﬁ ',"'- - 5 Therejrere 15'yes' and 15 'no' correct tesponses.
A - TR ’ ) ‘;’.
2.  Recall: ‘The words recalled werm\dictated by the subject
o . and recorded orr the back of the subject's protocol sheet

° . The ‘words were later categorlzed in terms of the cor-

W . ' res ond1ng or1ent1ng uestjon. The erCehtage of
AN p 4 p .

\\\#/phy51cal phonemlc, and sgman iQ\ categories were com-

A

!uted for each subject.

3. Reactlon t1me° . The-reaction times in milliseconds for: .

o o

the 10 questlohs in each,of the physical,-phonemic and
1, > : ' . ) ‘ i

. ‘sefiantic categories ﬁpre averaged for each subject.

. The averaged scores from each of the three categories

were then used in the data analysis.

. ' ' Analys;;\;hd Discussion ‘ .

4 - ) v
An injtial 2(group) x 3 (conditions) analysis of vari~-

¥

arrce using recall and.reaction time as dependent variables
. : . A ) .

revealed no slgngflcant sex dlfferences. Thus, further analy--

"J

"
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'of a comparison check for correct rés;onses were cssentlally

“

Tl 1dent1cal w1th mean: scores of " 28. 78/30 forkgon—retarded chrl—‘

dren and 29.30/30 for retarded chlldren. "ﬁi —~,
¢ . - . o
. Recall: Results = . - ‘ S T , . ey .o
* ) . ’ /\ s
) ) Recall performance d1fferences were examlﬁed utlllzlng
a 2(%,oup) X 3(cond1tlons) X 3(levels) analys1s of var1ance.
Qable 2 presents the results of th;s analsts As was an-
o . 1
c . ! v A > ] : . ¢

. . Insert Table 2 about here

-~ .
= -
w

ticipated the results indicate a significanﬁpmain effect for

‘groups (F = 19.084, df = 1/78, p <. 001}).. Thc mean percentages
»
recall collapsed over conditions and” levels<were° 22 09 per-

A )

cent for normals and 14, 4x.percent for EMR This analysis
further revealed a s1gn1f1cant group x levels 1nteractloA/in

recall performance (F = 5.376, df = 2/186, p 4-01). “The A

.
et mean recall for groups by level collapSed ove itions is

graphically deploted in Figure I.,oExamination of the graphic
. N K,

display of EMH and noraml recall performance differences would
~ ( } . ‘ -
suggest that the rsemantic level of analysis most readfly dif-

ferontiates the two groups. In orderr to éetermine the specific

«

4 N,

\ e Coe lnsert Figure I about ‘here ;ﬁ)
. )

nature of the .groups x _levels 1nteractlon, separate Scheffe

T-tests were carrled out. The means comparisons across levels
o' s - ~~ :

3
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between groups;-reveals'significaht differences at the phonr.

Y ) ) . . R
emic (F = 8.46, 'df = 1/78, p«.004) and Semantic (F'= 20.36,

s p

af = 1/78,i'__.ooooz) levels. - From this, it would seem that
- proceSS1ng'that requires mlnfmal analys1s (phys1c l résults .

in 51m11ar retqptibn fof}koth normal and ‘EMR subgetts- wheDeas

‘\\5 ‘ the _higher levels of pr;é SS1ng (phonemlc and semantlc) wh1ch
&Tvare more cogn1t1vely dem ndlng appe to be senS1t1ve 1ncd1s—
‘ g\“mlnatlng b;tween groups of dlffer'ng é levelsa
. - The analysis of varlance of recall scores yielded a
- f h1ghly s1gn;§:cant ma1n effect for levels (F = 99 634, df =/{

1/156 P<. OOOl) (see Table l) ~ The means for levels collap—'

-

sed over condltloos andugroups were : physical 13 1 percent,
phonemic 11.2 percesnt, ‘and semantic 32.7 percent. T?e overall
levels effect s consistent with the results of previous |
stddles (Craik and Tulv1ng, 1975 Shangi, Das and Mulcahy,y ~
1978; Lawson, 1976) The recall perfgrmance for both groups
in all cohditions.increased;with deeperllevels of processihg. «
However, closer'exaﬁination of the.level means reveals .differ-
ences somewhat’ contrary to the predictipns of Craik and Lock-

\\} hart‘(l972).. The levels of processing model postulates that
retention subsequent_to;qualitatively digigfing encoding will
\ggllow a distinct pattern or h1erarchy. j‘&ff physical pro-
cess1ng is expected to effect the poorest retentlon° phonemic

» LS

proccss1ng should result in better reténtion: and the highest

c.
IS

. rétention should follow semantic processing. » /
. & R-]
The extensive scris§/6§fexperiments reported by’ Craik'and
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. Tulving (1975), confirmed the typothesis’ of qualitatively dis- ,
. \ ~ / ‘4

g tincg\ievels of proce551ng\}n the recognition experaments

* (1,2,5,9,10) and in the recall~exper1ments (3 and 4) when the

’ . r - ]

- words were processed twice " However, the proportion of words )
recalled’ bf; level on ona presentation '(.experiments'ﬁ 'and'{})
'do.not follow a distinct levels hierarchy. This lack of levels

{ . distinctiveness in recali@performance was a major issue raised .
Y .

\ " by Lawsbn's }1976) study. Similar to the present study, the
evidence from his findings do not clearly and consistentey

support the notion of three qualitatively distiact level;4of

’ : A )
processing. -

'In order to evaluate>the degree of distinctiveness in

-
3

...‘\,.
rechll performance between the three levels of processifig r7c ¥

this study, the data wéé subjected to a correlated T—tist com-

.
parison of means analysis. For both non-ret;rded and
3 } ‘ - _
groups, a pattern of clear statistical distinction in wecall

between physical and semantic, ,and phonemic and semantic
levels is eVident however there were no significant differ—

_ences in recall between the phy51cal and phonemic levels of
\ ]

2

-

uﬁrocessing for either group., Therefore, the results only
partially sunport the noticn of qualitatively distinct levels
of processing.
‘ _It was interesting to note that in examination of the
actual percentage increases between condit{ons across levels,
/iﬁ °

- the- iqtentional conditions most clearly benefitted physical

recallF The respective percen}age recall increases from the
oA

o ’ A

o . . . L e




’1ncidental to €’§ xhtqntﬁdﬁal conditiohs were 8 03 péycent,

. ,‘0. o

3.93. percent, and 4.64 percent for phys1cal, phonemlc and

semantic levels of proces31ng. ' T ] o

- LR

izugi&‘The aﬁt1c1pated 1ncreased r 11 performant-‘

dlfferential learn1ng ondltlons is conflrmed wi iawsignlfi-‘
cant main effect for,condltrons (F = 3.885, df = 2/78, pf&l@S)
(See Table 2 ). The means for conditions, collapsed ©over

-

. levels and groups were: 15.0 percent for'incidentai, 19.6

percent for 1ntent10nal, and 2l1.4 percent for planned inten-
A
tlonal. Flgure 2 shows that ‘when recall means are separated
1

i
for intellecgpallly average and EMR groups, the pattern of

increased recall performance across conditions is notably

similar. Although there were no significant interactions for
. hd . ‘o - .
conditions, Scheffe T-tests revealed significant differences

| . - :

-
‘

[

o Insert_Figdre 2 about here

in recall means between the incidental and planned intentional
condition (F = 3,93, df = 2/7@, p<.02). These results would
suggest that although both EMR and normal children in this

3

'study were able to increase recall'perfcrmance through self-
initiated.nemcry control processe$ under the intentional
learning condition, the most significant iﬁprovenent accrued
from strategic pre-planning in the planned intentional con-
dition. ) . |

'It had been anticipated that non-retarded S would be

’

®
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most likei&‘to benefit by the‘addition of the intentional',fﬁ

learning condition and the,oppontunity fcr pre-planning of ‘

word recall However. there was essentially ‘no group differ-¥

-ences found in oomparison o’ the\percentage increase in® $
-~‘1J N

) performance across cona'itions 7 percent for. non—retarde‘i' %ﬁnd

N » ‘. ’

lize strategic memory and control processes may be

< 6 perzent for EMR's). Thus, it' would appear that the ability

‘to ut

.

. ) associated with mental age level.

5 o . e ' .
Although the interview response data was not amenable .

N . - ~
to statistical analysis, a prief discussion of the pre- and

post-task interview results may be instrumental at this

° - {

time. Only the planned.intentional group was interviewed
&
prior to the experimental ‘task, Bdor the purpose of induCing

r ] _ Ss toward strategic planningjfor remembering. Examination
of Ss response protocols revealed distinct-similarities for

\ o
non-retarded and EMR Ss in terms of:

)

1) their self assessments of being good rememberers -

2) recognizing that memory is uslally better if told
- . to remember*

' . 3) and in terms of the variety and types of strate-
gies suggested to facilitate memory. .

Group differences were evident however, in that non-retarded
subjects offered \more suggestions for ways to approach the
task.

Post-task interviews were carried out with both inten-

tional a’d plgnned intentional groups and for the most part,
responses were gimilar for both EMR and non-retarded S;. How-

ever a comparison of responses of planned intentional groups

-

N
—~ U/
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- to the question concerning whethcr they thoyght they. remem-

- | . -22-
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,bered more wgrds becayse they were t®ld to ra@member them,'
uggeSts that the retarded- Sf ‘upon |completing the ‘task, de-.

- 1deﬁ (contrdﬁy tQ_their predlctlon 1n the pre- -task 1nterv1ew)

%hat 1ntent10n did not help ‘them to remember.‘ TheémSJOrlty

LY

of non- retarded subjects, howeVer, ‘etalned the1r pos:.tlve

‘pre-task prefiction. More EMR subjects admltted that it was =

RN

hard to remesmber the words,ln the task and.both groups sug-
gested thet Speciric words, .rhyming words, and mostly specific
categories of words were-most difficult to remember.

Perusal of the post-task ‘interview responses of thé
1nte(/\10nﬁ group, 1nd1cates an essentially smular pattern‘
of respondlng. The EMR subjects were once aga1n more inclined
to believe that the1r memory performance was no different as
a'result of being told to remember the‘words, whereas, the

majority'of normal subjects thought that their memory perfor-

mance improved as a result of intention. Counter to the re-

'sponse differences found in question 4 for the planned inten-

" tional group, the intentional éroups-were similarly inclined

to admit that it was hard to remember the words in the task.

> In summary, the overall similarity of interview responses
for both groups and experimental conditions, is con®y tent
with the aforementioned statistical analysis which resulted in

a main effect for conditions but no interaction for conditions

by groups.
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; Recall. Discussion ! - .
1, b. .
) In general the analysls of recall results rovide only

vzp;rtlal support for'the hypoth531s that over all experlmental’
-<f: .:'.' Qcondltlons, recall performance would be pos1t1vely‘related to
; o /d’pth of processlng. Whlle the proposal that depth of pro- ‘)
cess1ng 1nfluences ‘the durablllty of‘memory is: supported by bt
the results, the def1n1tlon of\depth in terms of qualltatlvely
d1st1nct proces51ng domalns is not The superlorlty'of seman-
- | tic processing over both physical and phonemic nas statisti-
¢ - cally vefified/ while differences in recall performance be~

‘tween physicai and phonemic’processing were minimal. This

lack of drﬂjlnctlon between the three levels found in this

\
study and, other similar swudies [ Craik and Tulving, 1975; Law-
son, 1976, Snart, -(note Ii] would suggest that the free recall

procedure may dhl

suff1c1ently sens1t1ve to detect gross

.gualitative

r

fferehces in the nature of the memory trace.

A major pred1ctlon'of this ‘study was that differential
learnlng conditions would 1mprove the recall performance of
'both 1ntellectually average and EMR children. It was antici-
pated that the 1ntentlonal learnlng condition groups would
recall more words than the 1nc1dental condition groups, and
that the planned intentional groupsewould achieve the h1ghest
level of recall.. The predlctlon for greafer recall in- 1nten-
tlonal conditions was hased on . the,assugptlon that knowledge

of the recall requlrement would induce subjects to- employ

. memory strategies and processes during. .task performance, and

TN
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thus raisc their Yevel of recall. The hypoth051s wag partlally

- . . 1

ver1f1ed 1n that a 81gn1f1camt maln effect er condltlons was

. PR Y

obtalned Howevcr. a compar1soq of condltlon meghs revealed

IS that although the dlfference in recall revels beﬁween 1nc1den—

- ? -
tal and planned 1ntént10nal.cond1tlons-was 51gn1f1cant, the

.
- “» ’ <

‘1nc1d tal veérsus 1ntentlonal condltlons failed to yleld a
¥ 1

* - . .

8ignify cance, dlfferénce in- recall performance. These results

would suggest that the 1ntehtlon‘to remember alone may not be .

\

suff1c1cnt to 1norease memory performace at this MA level, and

that s1gn1f1cant 1mprovement in recall requlres spec1f1c

strateglc plannlng. Moreover, S1nce the abllnty to 1mprove

memory performance through strateglc plannlng was demonstrated

N

" by thef:;annsdllhtentlonal groups, it would appear that the
intentnalylearnihg groups lower recall performanco was due

< .
to a productlon deficiency.

rd

for 1ntellectually average children in compar1son with EMR
chlldren wasudprlfled by ‘a S1gn1f1cant main effect for droups.”
Further analysis of groﬁp means revealed that the groups' per-
formance differed s1gn1f1cantly for the phoﬁemlc and semantlc
levels of processing which involve higher level cognitive
analysis. JThus lt appears that the levels of processing model

provides a useful basis of comparison to differentiate the

~memory performance of subjects of differing IQ levels.

It was similarl§ predicted that performance'increascs

resultiné from differential learning conditkﬁuywould,be greater

o E _ :n' o to-24- T

Y
N

g

The postulation of significantly better recall perfermance

-f)' i

” ol



—29-
ma &

for normals than for EMR‘s. Surprisingly, this hypothesis
was not confirmed in this experiment.' Thefgains in recail
, performance across condltlons were essent1ally the same for
both EMR and non—retarded groups. Slnce;tﬁe non-retarded
.and EMR samples were” roughly equated on the basis of mental
age, these results would suggest that the ablllty to enhance
- memory performance through the adoptlon of differential mem-
ory strategles may be specifically ;elated to mental age as
opposed,to IQ. .

In generaI; thece'findings demonstrate’the efficacy ofp
'ut11121ng the levels- of processing model in 1dent1fy1ng some
.,qualltatlve memory perfonnance d1fferences in EMR and intel-

lectually average chlldren

2

" Reaction time: Results .
» .

Al

‘ Reactlon t1mes .,were averaged for each level per- subject

)

The med1an reactlon t1mes were submltted to a 2 (groups) x‘

A

-3 (condltlons) x 3 (levels) analy51s of var1ance. A 51gn1fi-
cant main effect for levels (F = 23.950, df = 2/156, p:s.pOl)
was obtalned and means across 18vels were 1.661, 1.874 and

1.983 respectlvely for physical, phonemic and semantlc levels

'

of ‘processing (see Table 3). These results indicate that:for

- r

"Insert Table 3 about here (

I{

the most part, deeper levels of processing arec associated

with longer reaction times. This pattern is correspondent



w1th results reported,fram~adult subject research on _the levels
- . of proce551ng, employing a react;on time parad1gm (Cra1k and

Tulving,. 1975: ~ Experlments 1- 4). ' T

There was no main effect for learnlng cond1t10ns (1nc1—
dental, 1ntent1onal, and planned 1ntentlonalﬁ nor for group
differences (EMR and non-retarded children), but there was
a significantjinteraction for leyels X groups (F~=‘5.201; af =
'2/156, PfE.Ol).. Thls interaction is graphically depicted in °
Eigure,3 and sh;;s tq.i!decision;latencies apoear to differ- |

~ o y - . : . ~

. T

Insert Figure 3 about here, - o

. w4
entiate groups-at the phonemic and semantic levels of proces-

‘'sing. In order to statisticafly test this observation, the

,’data was subjected to Scheffe test analysis,) The results
[ g - B - . N -
reveal that group differences only reach*significance‘at'the

phonemlc level of proces51ng (F = 6.245, df .= 2/78, P<0.14)
‘ , \ Y
although a def1n1te trend was shown at°the semant1c level

.Q

(F = 3,178, df = 2.78, p<.076). Failure~to reach signifi—f

/// f~7 " cance between grodps-at'the semantic level, may possibly be

-

_ attrlbuted to the utilization of very sallent word, categorles.

The famlllarlty of both subgedt groups toward these categorles

may have enhanced semantic processing and fac1lltated shorter

-

response latencies for boﬂh‘groups.

- In general the results obtained hé¥¢ are only minimally

» discrepant with‘respect to predicted outcomes, and would not
\

pose a threat to the leycls of processing model. Moreover,

L




. s ’ 4. . ) - -27-
Craik and TuIV1ng (1975) have determlned that proce551ng

,tlme would not by itself, reflect-a totally rellable 1ndex
[
-of depthf
Reaction time: Discussion
— : , =, ' ,
The above reaction time performance findings support

Cra1k and TulV1ng s (1975), in that reaction time measures

are positively related- to depth of proce551ng.- Statisticala
analysis supported‘the notion .of hierachial diffefentiation\
between levels fdr nd;—retarded subjects; and'partially'for,
- the ﬁMR‘subjeéts.' There was a.clear distinction between the
lower'level and higher leQelatoffprdcessind,innt.the'differA
ence ﬁEtween phonemie and semantic pgocesaing»fot the EMR

subjects was ndt&lgnlflcant . |

o, the basis &f findings from prev1ous studies w1th MA

' -

-matched non- retarded and EyR chlldren examining reactlon
t1mes (Baumelster ahd Kellas, 1968 Bower and Tate, 1976),
it was predlcted .that EMR Sy would display longer response
}latenc1es. Cdgpter to’ expectatlons, there was no 51gn1f1cant
. main.effect dbtained for.groups in reaction time performanee._
However, the eXam;nation of reaction time means by level
revealed group diffefencea_in the order of increasing ;eaction
ftines. thereaa the intellectually average Ss reactionltimee:
increased aceording to tpe amount of analysis required at
successively‘deeper levels (i.e. physicql< phonemic <semantic),
the EMR Ss had longest feénonée latencies for phonemic and -

C
shortest reaction times for physically processed words. It

L)

~ L

-
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would appear -that althodgh EMR S, are no different in terms

of s1mple respondlng to 1mperat1ve word stimuli, they laé!
eff1c1ency in ascerta1n1ng 1nformatlon processing demands,
~and d1scr1m1nate only in terms of gross qualltatlvegdlffer—-

7 . s

ences. * - o |

l//’\{\\ ) ; L | Experiment II
Subjects

The subjects (1ntellectually average and educable men-
tally retarded chlldren) 1nvolved .in this experlment were
selected from the ~Same schools as the experiment one part1c1-

',’ ' pants. - The V1ce-pr1nC1pals, school counsellors, and teachers.
‘were consulted in order to el;mlnate’those children with sug-
gested emotional or sensory impa}rhentsr_ The school records -

of the children were also checked to eliminate children having
ot i ’ . »” ¢ ’

medically diagnosed skin conditions or“hearh pnoblems.’vLet_
ters'yere then sent to parents or legal guardians to obtain
writtenjconsent for their child'to partdcipate in the experi-
( - ment. The analysis ofl lane-subject was not ».included in the
final sample as a resnlt’of mechanical.failures in-the HR re-
cording equipment. ‘ v - R ’
'The final non-retarded children sample comprised 14 sub-
jects with a mean chronological age of 10.4 years; a mean
//*\\\\ 1ntelllgence quotient of 102.2 (range 94 llO):~and a mean men-
tal’ age of 10.4 years (range 9.0 - 11. lO) The EMR sample in-

cluded 14 subjects with a mean chronological age of 14.3 years:

L e

o'

B
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a mean intelligence'quotient of 72.9 (range 64 - 80)7 and a
mean nental age of 10.4 Qears (range 9.0 - 11.10). Each
_sample comprlsed equal numbers of male and’ fe@ale Subjects
Only the incidental learnlng condltlon was examlned in th1s
study in order to tap the basic attentional"demands and the
interaction with levels of prbcessiné task performance, with;'f;(
out interference of seiffinitiated memory control processes’.j}if'

or memorygptrategies that a subject may be induced to employ ?5
in an intentional or planned intentional learning condition. .,

Stimuli and Apparatus o 0

. L. -

The experimental .stimuli utilized in this study, was,;
identical to that described _ip-experiment I. S
‘ S » VO

‘'The temporal intervals were extended-in this study to

-
allow for complete physiological response recording; to'stlmu—
/

li. A tr1al began w1th the exposure of the or1ent1ng questlon

for a perlod ?f eight seconds. An 1nterst1mutus 1n erﬁal of

17 secords followed and the 1mperat1ve word stlmuius éas

exposed on the screen for one second. The time j
imperative word stimglui onset to onset of the néﬁ{ orientiné
Question was 22 seconds. A complete trial lasted 48 seconds.
‘ The experlmental stimuli sequenclng Qes a&\omatlcally
_regnlated by Hunter Decade Interval Timers. The stimulus
slides were projected onto a screen, with a Kod;k carouscl
slide projector, outfitted with an electromechanical shutter

to control stimulus exposure time. The stimuli were projected

at eye-level through a one-way mirror onto a screen located @

A
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‘the chair in which the subject was seated, and one of the two

response decision. }'xe subjec\:s reSp"onge was- indicated to

’\four'feetvdireéfly f§’front of the éubjeét' Reaction time

(RT) measures»were takeg with an electronlc luminous -digital

dlsplay s&op clock. - The reSpond;ng.apparatus was wired to = ¢

" the RT‘apgaratus and the.subiect'é:button press stopped the

clock. The metal response box was taped to the right arm of

. o~ “ . . . . . )
protruding buttons were pressed to indicate the subject's
. . [4

the researcher by the simultaneous lighting'of one of the

two bulbs (indicating a yes or 'no' response dec151on The

vexperlmenter monltored all recording and control apparati in
a separate room adjacent to the exper1mental chamber. Move-
ment artlfacts were detected through a one-way mirror, and
i;re noted on the polygraph paper as they occurred.

A Hewlett—Packard model 1500 polygraph with an 1ntegrated
cardlotachometer was utilized in the contlnuous recordlng of

each subject's heart rate. The,equlpment was adjusted to

allow automatic marking on the polygraph paper when a reSponse

'dec151on (button-press) was made. The paper ran at a constant

[

-speed of 5mm/second. e

Heart rate measures were obtained .by use.of silver-
silver chloride-eiectordes 0.5 inches in diameter, attached
to the subject's third left rib  and sternum with a neutral
ground on the right elbow.‘ The subject's right hand was

positioned for response execution. ‘The electrodes were filled

with Beckman sodium chloride electrode paste (0.5 concentra—
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\ ' tion) and were attached to the recording sites with adhesive
collars.. : - ' - Do
[ : Procedure : | . : h{‘i.‘

-

A1l subjects wererprovided tranSportation to the Uni-

2 versity Laboratory andlback to‘their schodls. The experiment

Y ke .

‘ took place in- an electrically shielded, sound proofed lab-
oratory and temperature was controlled at 70°F. The samples
were counterbalanced for morning and afternoon experimental |

R Y ~participation. ' |

| Upon entering the eiperimental laboratory., the sdbjéct‘
was seated in-a padded leatherette armchair, and was askedw
to position himself comfortably. While the sites of electrode
placements were being prepared and electrodes attached the

“ subject was invited to ask questions about” the equipment and
iy electrode apparatus. Once rapport'was established;:the sub-
ject was instructed in usage of the response box and told that
he would be required to answer the'questions which appeared in“}
front of him on the screen. Subjects were requested to re—
spond as quickly as possible. The_averaée preparatory -time
—_ prior to actual task ohset was approximately ten minutes per
subject. The time period was considered sufficient for sta-
bilizing of the heart rate response readings.
’ A total possible of six practice trials (three question
types x two response- typeg) were given prior to the experiment
'.onset.~‘After three consdtutive correct responses, the experi-

mental task was begun. ring task implemcntation, response

“ \




de0151ons and reaction times were 1mmed1ately recorded upon
response executleh.‘ At the completlon of the 30 trials, the
subject was asked ‘to recall as many. of the word stimuli as
r  he could. Before.leaving the'experimental laboratory, sub-
jects were‘requestedfnot tevinform their classmates of the
.mémory component of the e#periment; The total time ih‘the
laboratory was 'a maximum of 25 minutes for‘eaEh sﬁbjeet.
Seoring
A The performance meaeures_of response decision, words

recalled and reaction time were computed in the same manner

outlined in experiment one. :

s

" Heart rate measures
L rate

Second-by-second heart rate chande. For each subiject,

¥ s . -
. .

31 secohd:by-seeonq heart rate measures were obtained‘for
each of the 30 trials. Theee values incluéed continuous re-
cordlng of the heart rate begynnlng three Feconds prior to
orlentlng questlon‘onset and endlng'three/seconds after the
imperative word slide onset. The second—hy—secend heart rate
‘change scores in beats-per-ﬁinute (BPM)”Wgre'determihed by
the difference between the mean BPM for-the three seconds

~

N [ -
preceeding the onset of the orienting questions and the re-

4
malnlng 28 one-second intervals.

Per cent decelcratlon. Percentage decrease in heart

rate: % decrease = 100 x (prestimulus beats per minute, less
the mean of the two lowest becats per minute in the last 15
. seconds of a trial. This is then divided by the ércstimulus

beats per minute.
'

~

AT



Analysis and Diébuséion

Ag din expe&iment oné, the data was initially subjected
to an an!lysis of sex liifference‘sf on the dependent variables
of reéall and reaction time, A 2 (groups) x 3 (levels) “
-analysis of’yarianée.fndicated that there was no significant
effect for sex found on recall data (no;ma}s F= .23, df = 1/12,
" P#.6413; EMR F = .61, Aaf = 1/12, p=.488). The response |
latency data for one EMR-subject was ommitted from analysis
duye to a comblnatlon of erratlérreSpondlng and mechanical
| dlfflculty. The 2 (groups) x 3 (1evels) ANCVA er reaction
tlme resulted in no 51gn1f1cant sex dlfferences Lnon-rétarded
F = .61, df = 1/12, P«.449; EMR F = 2.84, df= l/lO, p=.122).

Subsequent reaction time.and,recall analysis was collapsed

over sex.

Recall: Results ' . .o o, 5)

' Iﬁ this experiment, only the incidental learning con-
dition was utilized. Recall performance scores were éubjected
to a 2 (groups) x 3 (levels) ana;ysis‘of variance. Table 3

presents the results of this ahalysis. Similar to the recall

Insert Table 4 about here

findings in expeg;ment one, a significant 'main effect for
groups was found (F = 8.699, df = 1/26, p£2.01). The mean
percentages recall collapsed over-levels were: 21:7 percent

for normals and 12.4 percent for EMR's. This same analysis
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ylelded the ant1c1pated 51gnf1cant main effect forflevels
(F = 23.860, df 2/52, pg;.OOl) (See Table 4). 'The.means

for levels collapsed over groups were: phy51cal 7.1 percent‘

.phonemlc 13.6 percent and semantic’ 30.4. percent Examination

[}

of Figure 4 reveals a hierarchical improvement in recall

Insert Figure 4 ahout here

performance for both EMR and non-retarded groups across the

three levels. These results are con51stent with the predlc-

tlons of Craik and Lockhart (1972) and the experimental find-
ings of Cralk.and Tulv1ng (1975). Retention subsegquent to
qualltatlvely dlfferlng encodlng was p051t1vely related to
deeper levels of processing. .

A correlated T-test comparison of means analfsis re-
vealed that the pattern of‘differencee~found'in experlment

. ol .
one were similarly, evide¥t in experiméht two. Although the

' deta from experiment twoééonfirm Craik and Tulving's (1975)

predictions of a significant increase in recall, following
[ s

" a hierarchical pattern (1 e. phy51cal<:phonem1c<:semant;c

’levels of process$ing) the notion of three dlstAnct ‘levels of

nro¢e551n was not substantiated in.either experiment. Only
the‘physdc 1l and semantic, and the phonemie and sementic
lévels were significantly different.

Whereas it is acknowledged that the eXperimental con-
ditions of experiment one and experiment two differ wldely,

it is 1nterest1ng to note that in comparing means of the inci-

~

"
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denﬁal condition in experiment one, with expériment two kin—
~ cidental conéitidn),'the pattern gf recall perfbrm;nce is

similar in that'itﬁincréaseé with deeper levels of processing

(see Figure 5). For both incidental cbnditions_(ekperiment

-

b

C g
Insert Figure 5 ab£ut here

one and two) physical processing resulted iﬁ the least recall:

phonemic processing resulted in improved recall performance;‘
‘o and rgcalIIafter semgntic procgssing ié markedly superior.

These results are in agreement with the expérimental'findings

reported by CraikAand~Tulving-(l975).
' L 4

Recall: 'DiscuSSion
In general, the recall results obtained ip ¢he presént
study support those reéorted by Craik and Tulviné (1975). As
in experiment one, recall performance washpositively felated
to déeper levels of processing. A significant main effect
for.lévels was derived and for both groups ievel recall meané
increased with deeper levels of processing. The méan_recall
‘'was lowest for words physicallyfpfocessed, then somewhat
greater fér words phonemicaliy processed, and notably superior
for words that were processed at the semantic level, However,
‘'similar to the findings in experiment one, this experiment
provided evidence coﬁtrary to the not{on of threc qualitatively
distinct levels of processing. Whereas a significant differ-

ence was obtained between the physical and semantic, as well

.
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as phonemic and éemantic-levéls of processing, the difference
- betweén the’physical and phonemic levels was not signifiéant.
Craik and Tulving (1975) in discussion of theif experimental
findiﬁgs, suggested that.fh? effects-of semantic (deep level)
pfo‘cessing wére "both robust and‘large' in magnitude" (p. ,78)\
" and the results’ of tﬁé two experiments repofted here confirm
‘the generalization of'ﬁhe-éffects._ However, the collective /
findings also seem to indiéate gﬁaﬁ the free recall'procédure
may only be Suffiq}ently sensitive ‘to detect'gross gualitative
differences -in the nature of Lhe memory trace.

The predicted'superior“r;call‘performance"for'noﬁ-retarded
;subjectvaasvéonfirﬁed in this expériment. The overall recall
perfqrmanCe.analysis resulted infa significan} main effect

2 _ for Qroups.- A concomitant pattern of group means by level

was obtained [for experiment one and experiment two. In both

experiments, no aifferen;es between groups wére manifested

.at the physical level of procéssing, though significant gréup
differences were derived at’phénémic and semaﬁtic lévels. Thus,?
“gespite Qery'different experimeﬁtal conditions, both experi-
ments yielded consistent main effects and similar recall pat—

terns. Indeed the combined”findings attest to the fact that

the basic phengmenon under study a ars to be a robust one.
p nQ~_ Y appe

Reaction time: Results _ .

. Reaction times were (as in experiment one) averaged for
each lecvel per subject. The averaged scores in milliseconds

were then submitted to a 2(groups) x 3 (levels) analysis of

. ! ~
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variépce)(see Table 5). A signi £ t main effect forllevels

was obtained (F = 4.288, df =¢ a3P=.01) and means across

Insert Table 5)about here ‘

levels were 2.720, 2,954, 2,918 respectively for physical,
phonemlc and semantic levels of proce551ng. These results ]
fail to wholly support the ndﬁion that deeper levels of pro-
cessing are associated W1th longer reaction -times. As 1t was
pﬁedicted, physical processing resulted in the shortest reac-
tion time, however; decision latencies'for phonemic processing;"
were greater than semehtic in ¢ is‘experrment, whereagpthe:
reverse order had been aﬁticip ted for these two levels (see
Figure 6). These results are similarly in- contrast with the

’ . .

experiment one findings which did épincide with the predictions

"
Insert Figure 6 about here

.

advanced by Craik and Tuiving (1975). A possible.explanation
« for the dlscrepant flndlngs in the present experiment may be
attrlbuted to the extended preparatory interval. - A readiness
to respond to the phonemic orienting questlon may have been
ceuntered by the Subjcct&e deliberate attemptS‘during the 17
second interstimulus -intérval to pfedict the associeted

k)
rhyming word stimuli.
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Reaction time- Discussion * =, .

€

’ The above fandlngs provide only partlal Support for the

predlctlon that- reactlon tlme measures would be’ pos1t1vely

»

related to depth of proceSS1ng (1 e. . phys1cal<=phonem1c-< e

semantlc). The ant1c1pated hierarchlcal 1ncrease in dec1S1on

latency times W1th deeper levelsﬂof proceSS1ng was not ob- -

©

tained for phonemlc and semantlc proceSS1ng levels. Phonemic
I level process1ng resulted in. the longgst decision latency
- tlme in this experlment lt should however, be noted that

whereas Cralk and Lockhart (4975) lnitially bredlgted and
e*perimentall§ é;nfirmed;their own hypothesis that'deeoer
'le;els of analysis require,suéessryeby.increasing:emountS'of
prooessing time, further experimentsl inyestiégtionvledrthen

to advance an importaht qualification to this relationship.

They found that even when subjects were del;berately required

.

. to respond to complex phys1cal proceSS1ng questlons (e g.

) f

Could this word be chanacterlzed as CCVVCﬁ) and easy semantlc‘
questlons, the subsequent recall results were s1gn1f1cantly

greaéé? for semantlcally processed words. - €raik and Tulving

S

. , (1975) thus conc%iged that although processing t1me may be
' partlally predictive of word recall, it is the qualltative

‘nature of the task which determlnes memory perfbrmance above

-all other determlnants Indeed, the above recall and reaction
time 'analyses support this conclusion.

As outlined previous, prior investigations using reac-

tion time paradigms, have indicated that retarded subjects |
N B ' *
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T 1. ' - ' Lo o
‘demonstrate longer reaction times in cofiparison with both CA
and MA matched non-retarded samples (e.qg. Baumeister and
'Kellas,;19680.' Such findrngs have'been attributed to the

. -retardate‘s_immature attentional processes:‘lnability to sus-
tain attention,.or inability to maintain an appropriate pre-

- . paratory set'(Berkson, 1960; Clausen,'Lidsky_and Sersen, 1976;
Baumeister ‘and Kellas, 1968; Liebert and Baumeister, 1973;
and Krupski,‘l975. .Therefore it was 'predicted that non-re-D

tarded S5 ‘would demonstrate s1g§1f1cantly shorter decision

'ﬂ latency times 1n this study. . However, the analys1s of .reac-

-)tlon t1me data for both experlment one and experiment two
failed to vleld s1gn;f1cantAma1n effects'fgr,group differences.
Ifiindeed Slow reaction times reflect attention deficit, the
hypothesls of-attention_deflcit for retarded subjects is
totally unsuhstantiated in thls siudy. The'results from a
previous study (Jones and Benton, 1968) suggested that the

L

hypothesis may hold only for CA as opposed to MA group com-

A 3

parisons.-

Heart Rate: ﬁesults

The folloWing*analyses of the heart rate data were

T .

carried,out to explore the possibility that the 1nferbor memorX
. performance of EMR S in comparison with MA matched 1ntellgc-
. tually average S mlght be related ¢to an attentlon def1c1t

Although the data might be analyzed and interpreted in a num—

ber of ways, two major areas of analysls appeared approprl-

'atgsy sal1ent for the purposes of this eXperlment The primary

R 4

ir.

¢ . ) *

-
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indlcatlon of attentlon ar readlness for reSpondlng to the
or1ent1ng question would be apparent in terms of the amount
of heart rate deceleration (attentlon"to the éxterqgl envir-

% . o - . . -

~ onment) prior to the imperative word stimuli onset. If

" yetarded subjects suffer from an_attgnticnal deficlt, it ¢
. would therefore be anticip&ted that non-retarded Sé would‘
-display a greater aﬁbunt of heart rate deceleration (Q.e..%‘
deceleration) that EMR S_ An'attentional deficit might
tfurther be ev1denced by the EMR subjects' 1nab111ty to esti-
mate properly the preparatory 1nterval length and as such
would result in a less than optlmal preparedness for response’
_execution at the time of the imperative word stimulus onset
(Krupski, l976); “The second area explofed 1n this study is
related'to the notion that deeper levels of process1ng would
: ’
require 1ncreas1ng amounts of stlmulus analyses or attention
‘{_‘ _ (1.e. phys1calA:phonem1c¢:semant1c). It waS'ant1c1pated that
the greatest % of HR deceleratlon would occur in preparatlon
for respondlng to semantlc orlentlng questlons since studles
have indicated that ﬁeeper levels of cognltlve analyS1s pro-
gr;sS1vely demand greater attentlcn for successful processing.
The stat;stlcal;procedure followed'ln the heart rate analysis .
’1ncludes analyses of variance of the second-by —~second beats
per mlnute (BPM) change scores and percentage deceleration.

\ ) 1 .
A N Prev1ous 1nvest1gat10ns utilizing heart rate measures

1fhave shown that dlfferences in the prestlmulus heart rate

) l
1 may afﬁect;the magnitude of reSponse:thalned for‘a

-~

N - - - . . > N
T - ) : —
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stimulus (Graham. and Jackson, 1970). Therefore'aﬁpreliminary e

: anaiysis of‘prestimuluSiheart rate using a 2 (groups) x 3
(levels)‘XNOVA wis/ca;pfed out to ensure that there were no
initial.group difference$ in autonomic’®responsivity. The

| analysis resylted in no‘signiticantfgain effects for groups.

. , - s -

L@hﬁ:, any group differences which were found<were_not‘attri—
S~

- butable to the prestimulus level of AR, N
) :q,‘ rThe data was then suoﬂected to av2 (groups) # 3 (levels)
x the first 16 (secoqﬁs) and a 2 (groups) x 3 (levels)x the
| last 15 (seconds) analySis of variance w1th the 1ast factor
repeated w1thin. The results of these analyses dre given in"
Table 6 and Table 7; As it was anticipated, the second-by- ,

second BPM heart rate change 'scbres analyses resulted in a

. . R R

e N By

Insert. Tables 6 and 7 about here #

«’

main effect for the last 15 seconds of the.trial continuum.
(F=17.777, df T 14/364, p=<.001). There were no other main
v % effects or signifiCant interactions yielded from ‘this analysis.
//‘ With regard to the .main. effect for the last 15 seconds of the
e trial continuum, the heart. rJte means collapsed over groups
and’ levels’ for the 28thH, 29th and 30th seconds- reflect the
_ greatest_amounts of heart rate'change; ‘Thekresults concur
with-the prediction that tﬂ%“ﬁreatest HR-decéleration‘should‘
.occur at the same 59condrihterval_in which the imperative woré

stimulus appcared on the screen. .Second 29 of the. trial con—

-
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tinuum coincides with the onset of the imperative word stimuli.

.

Since there were no main effects Br interactions for levéls
or groups, this anaiysis‘seems to indicate that contrary to
expectations, both retarded and normal subjects displayed
similar'attention'(i.e. heart, raée deceleréeion or.readiness
to respond) at or near the nadir L% the preparatory interval.

‘ The graphic display (Fiéuré°7)’of the mean second-by~
gecond BPM heart rate change scores fér normal and EMR Sg over
physical, phonemic.and semantic trials, large;y confirms this
supposition ip that the nadir &éowegt point)-HR deceleratiqps
for both groqps fall préciseiy‘at the 29th seisnd interval.

1

~

<

: I's
Insert. Figure 7 about here.

Since the above analyses indicate that the greatest HR -

differences occurred during the latterilé seconds, only this

portion of the trial continuum was examined, using ‘% HR decel;
eratiop in a 2:(gf%ﬁps) x 3 (levels) analys}s of variance for
early 'and late trials. The results of the analysis (See Table

' : " . K x .
8) reveal a significant main effect for early versus late' trials

Insert Table 8 about here

=

(F = 8.506, df = 1/26, p<.0l). The respective means for early

versus late trials collépsed‘ovg; groups were 3.8% and 5.8%

. i : L
HR deceleration. There was also a trend toward.significance
i - = . \
}

~

04
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for éreup differences (F = 3.450, fg = 1/26, 544.07) "ﬁhereas
the % HR deceleratlon for normal subjects was 4.8% for early
trlals and 7.3% for late trials, the deceleratlon percentages
for EMR subjects were 2.7% and 4. 3% reSpectlvely. From thlS
it would dbpear tHit both normal and EMR subjects were able

to Capltallze on their attentional abilities as ;ncrea51ng;y;
more trials were experienced. The significant % Hﬁ decele;?
ation (atteﬂtign to the extefhal environment or preparedness

Y
to respond) increase from early. to late trials might be

attributed to aipossible increased effort to maintain atten-
tioﬁ and/or a learning effect. However, the evidence for a
trend.toward significance for group.differences, gould ind;—
“cate that the learning and/or effort effects wergggubStanti;
ally greater for nofmal subjects. |

All of the above analyses failed to yleld anyy51gn1£1-
cant' main effects for levels (i.e. physical, phonemlc and
semantic), even though it was predzstéa'that deeper levels
ef anelysis wedld require greeter ttentlon. withhrespect -
to the de51gn of thls study,zlt is most probable that the
comb;ned RT-and word processing task, interfered with anyT

effects resulting from HR differentiations due to qualitative

differences in word processing.

-

. Heart Rate: Discussion
In general, the results of the heart rate analyses pro-

vide little evidence to support a hypothesis of attentional
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~deficit in EMR children. Both EMR and normal subjects dis-
played similar patterns of HR responding and showeAd equal

Q..
variability and relative accuracy in anticipating the length

[y

"of the PI interval and onset of the ihperative word stimuli.
‘It had also been predicteé that since words for'deeper
levels of processing are expected to require greater analy51s
and therefore greater attention, that the amount of HR decel-
~eration would incredse with the depth of processing (i.e.
physical<« phonemic < semantic). HerQer, neither the analyses
'qf'variénce for second-by-second BPM, heart rate change scores,
or for the % HR deceleration, yielded a siénificant effect
for leQels of processing. It would therefore appear that
heart,rate, ae a dependent measure of.attention, at least in
“this partieubar paradigm, may not by itself .be a sensitive
_enough ﬁeasure. —_
goéeyer, differences (as measured by HR) in attentional
abilities necessary for the experimental task in this study,_
. ' appear fo be closely associated with a learning or effort
effect whlch results -as more trials are experlenced and the l
preparatory set for responding becomes more stablllzed It
was_hypqthesized that a generalized-effect (i.e. increase in
% HR deceleration) would oecur'for both groups.from early to
—~ate t?ials. This hypothesis is supported‘bQ the statistical

analysis and from this it seems apparent that attention and

preparedness to respond to imperative- word stimuli- improved

\
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for both groups from early to late trials. Moreover, in
consideration of a possible attention deficit in EMR Ss, it

was further predicted that the improvement or increased % HR

Qegeleration would be greater for normal than EMR subjects.

"
The statistical analySis, contrary to predictions, resulted

in no significant effect for group differences, although a

clear trend was indicated. Therefore, although the majority

of the HR analyses failed to Support a general notion of

attentional deficit in EMR children, the latter analysis

would suggest that the poSSibility otﬁaroup (EMR and normal)

differences remains and that further~%rperimental studies of

a similar nature should be recommendéd@, The point is well
RS

made by Johnson and Lubin (1972) who s te

There are large segments of'biplogical research
in which it is not customary td.make-formal sig-
' nificance tests. If u@speject ‘ady
bearing a certified. € :
reject almost all our
search, ‘including mos Of & % done by the
winners of the.Nobel pri ',,Eormal significance
tests may be helpful,id?ormative/eqd‘sufficient
but are they mecessary°v3&p; 153) ‘

biological re-

A possible explanation for the‘failure to obtain signifi-
cant group differences in this study may be attributed to the

~

" interactive effects due: to Simultaneous response execution(RT)

1] =t s
" \-‘"‘

and word stimuii processing. ThiS‘made~it impossible to dis-

AN e

cern and compare attentional differences that.hight accrue

as a result of qualitative differenqes in worq proceSSing re-

quiroments, or differences due to preparation for‘responding

(button press) In future investigationsl»attentional differ-

- : T UR R
.v l...

a

-,
4
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ences might- be more elearly determined if the'RT and word,
stimuli processing task were separated' This could be
achieved by allow1ng 3 or 4 seconds for actual word proces-
81ng and delaylng the dec1s1on response (RT) until the appro-
priate signal to respond (é&. g. a buzzer) is given., ‘In addi-
tion, the utilization of add1t10na1 autonomic measures, (e.qg.

GSR, pupil dilation, etc) would allow greater sensitivity

for the exploration of attentional differences between sample

<

groups.

Conclusions |,

levels of Procecssing Memory Model

The basic formulations of the levels of proceSS1ng mem-
f@;_g,oqy“model ~are generally conflrmed by the results of this

«;i o - study;iwihe phenomenon of a greater degree of semantic analy-

N,

‘Avlmeut{égg_f__;gxperlment two) Although the notion of quali-
”\.tatrvely'dlstlnct levels of processing was not fully substan-
. tiated by this investigation, the model appears to offer a
heurlstlc framework for future research for a number of rea}
sons. | |
The levels of processing model, as it is presently under-
.

stooé (Craik and Lockhart, 1972; Craik and Tulving, 1975:

Craik, 1973; Lockhart, Craik and Jacoby, 1975) retains the

"
-
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. emphasis on thequalitative nature of processing carried out

-

;,ioh stimuli, and the effect this has on subsequent retrieval.
The emphasis on structural/temporal aspects in p?evious mem-
ory models, is replaced by the direct focuéing on tﬁe.psycho—'
logical processes operative during memory task performance.

In addition, the experimenter is able to exert éonsiderable
control over the subject in specifying the'orientiné question,
and thus inducing a particular type of'piécessing ;o occur.

Within an incidental learning condition, this control is max-

imal. In-more recent publicatigns.(Lockhart, €raik and Jacoby,
119757 Craik and Tulving, 1975) thg model has been revised and
“extended to incorporate the notion of increésed depth of prS'—“2
cessing due to Stimulus‘elaboration. This would entail any
number of memory processes and strategies that- a subject |
utilizes to increase the level of recall perfqr@ance, and
such elaborations w6uld ﬁsually'take place under intentional
learning conaitions. At present, the empiriéal,inQestigation
of this second.type of dépth of processing is extremely limi-
ted, although the results of this study would suggest that
the area should be further explored. Lockhart, Craik and
Jacoby (1975) have also formulated 3 distinction between epi-
sodic and semahtic memory and the relationship between recall
‘and retrieval in the revised levels of proceésing theory.
~-Future %nyestigations, based on the levels og processing
'memory‘médel should therefore, attempt to examine these

aspects as well.
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Differential Learning Conditions

The results of this study 1nd1cate that recall perfor-

S
mance can be 51gn1f1cantly increased as a result of- d1fferen—

tial 1earn1ng conditions. When inzentional or planned in- b

tentional learning conditionsNare specified, the knowledge of
a subseqnent recall task and the subject's utilization of any
number of facilitative. mern.ory strategles, interact with the |

‘ bas:c levels of proce551no task. Aithqugh it is more diffi-
cult ‘for the experimenter'to assess the kinds of processes
operant under intentional learning conditionsp important
aspects of the‘memory process in general can be aecertained.

For example, within the context of the present inQesti-

gation it was possible to examine the facilitative cffects of
incfdental, intentional: and planned intentional learning on
recall performance. The flndlngs of a 51gn1f1cant dlfference
.in recall performance under planned 1ntentlona1 conditions,
suggests that subjects at the MA levels under study here (i e.
nine to twelve years), possess the ab111ty to utilize ~memory

enhan01ng strategies, but requlre SpeC’flC Instructlon,_or

planning before such strategies are adopted The condition

e \
\

of 1ntentlonqﬁ learnlng alone was not suffic¢ient to 51gn1f1-
3, —

cantly increase recall'levels, and therefore performance may

have been reflective of a production defioiency. Such differ-

ences in performance then, do, provide some evidence that

memory 'is not merely a function of different capaciﬁieé or

storehouses, but rather appears to reflect the importance of

YR S e
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o

le;els of proé@kiency in selection and utilization of appro-
. priate memory strategies. ’ )
The‘present study represents a very general test of
the facilitative effectéﬁef memory strategy and memory con-
trol process usage, and no attempt was made to differentiate
the effects Sf either of these. Butterfield (1976 ) has dis-
~cussed at'length, the problems that may be encountered in
attempting to_examine process differehceé among children of
different'ages or IQ's. HelSuggests that future investiga-
' tions'inhthis area,'can eliminate soﬁe of the difficulty by

-

1) examination of interactions resuiting from magipulations
of variables; 2) isolating precesses that develop; 3) ﬁtiliz-
ation‘Of“direct measurements: 4) examinaticn of mediation and
lproduction deficiences; and 5) thrdﬁgh analysis of metamemory
and executive functions. Essentially, Butterfield (1976)
points out the need for a symbiosis of observational and

?S‘ ' laboratory procedures. Although some of the above suggestions

- “Were adopted in this study, the emphasis was primarily given

to laboratory proceduresa' In future investigations of normal
and/or EMR children's memory processing, an attempt should be
made' to incqrporate both observatiomal and laboratory. proced-
ures in order to more_Specifically determine the separate
facilitative effects of memory control .processes and memory

" strategies on memory performance. In aesuming an experimental

approach such as this, it will be possible to generate a .

clearer understanding of the conditions necessary to overcome

1

-
v
g
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mediation and production deficiencies, and how best to induce.
or train subjects to utilize their own metamemory and execu-

tive function abilities-to enhance their owh'learning.

Memory Pr&cessing Differences in EMR ang Ndrmai children

Withiszpectdto the experimental results obtainea in
this study, it would appear that the levels of processing
model is sensitive to the memory processing differences of
sample groups with disparate intelligence levels. Whereas
the effects of physical prosessing resulted in siéilar resall
for both non-retarded and EMR Ss, the performance:of the two
groups was significantly differentiated at the phonemic and
semantic levels of processing.

The performance increases due to differential learning
conditions were howevér, esséntially the same for both EMR
and normal children. Both groups were able to significantly
increase their recall performance under the condition of
planned intentional lesrning., It is interest}ng to note that
with the addition of s£rategi¢ planning, the EMR-Ss were able
to increase their level of recall to that achreved by d.e
. non-retarded Ss in the incidental condition. * These results
- might best be explalned by Vygotsky's (1963) theory of devel-

opment. ' He suggests that: "We must determine at least two
levels of a child's development, otherwiss'we fail to find
the correct relation bétween the course of.davlepment and

- potentiality for learning in each specific case" (p. 28). At

- ’%e first level, the zone of actual development represents
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those mental functions that have been attained due to a

specific, or already accomplished course of development.
The secénd-Ievel,-the zone of potential development, repre-

sents a learning potentiality that may become actualized

under the direction of adult guidance} demonstration or

-

'questioning. If -this is the case, the results of the present

study would suggest that‘whereas the intellectually ‘average

subjects were able to.independently process information

~efficiently (i.e. incidental learning condition), their MA

matched EMR peers were only able to achieve ‘this same level
of proficiency through adult guidance and ore-task planning

(i.e. planned intentional condition) _/ Thawefore performance
»

differences might be attributed to differences in the zone of
potential development, as opposed to differences in the zone
of actual dévelopﬁent. Moreover, a,knowledge of how this

zone of potential deVelopment becomes actualized, has direct

AL

ramifications for School related diagnostic.and remedial

concerns., As Vygoysky (1963) suggests: ”What'the child can

do today with adult help, he will be able to do independently
tomorrow" (p. 30) Before the results of investigations stuch
as tne above can become useful in a practical teaching situ-
ation, we need to know more about the limitations and poten-
tialities which characterize a given developmental level, and -

how best a teacher or an adult can faCilitate the learning

2»process . As Butterfield (1976) pOints out, this can only be

_;achieved through the symbiOSis of observational and laboratory
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o

Attention Deficit

Differences in EMR and non-retarded childrens' learning

and memory performance have often been attributed to atten—

€

. tion def1c1t The possibility of attention deficit affectingu

EMR memory performance was explored in eyperlment two, utll-.

izing reactlon time and hedrt rate measures. In general the,

analyses of these measqus, falled to y1eld any s1gn1f1cant

group dlfferences The notlon of EMR attentlonal def1c1t was

.q

unsubstantlated by the results of this study, and therefore“«

the issue is still open to question. Future 1nvest1gatlons

-

should attempt to separate information process1ng and reactlon
time requlrements in order to 1ndependently assess the effectS'P
due to qualltatlve dlfferences in levels of process1ng and «

dlfferences due to ‘the button press reSponSe. It might‘be .

furthe1 suggested that _heart rate ‘measures alone may nqt be
suff1c1ently sens1t1ve to detect subtle group dlfferences in

attcntlon. Since an OR or attentlon can be detected by sev-

.
d e

eral autonom1c measures (e g. EE: measures, blood volume,

.

;heart rate, resp1ratlon, galvanlc skln reSponse, eye mo‘ement,
and pupll dllatlon), the utlllzatlon of’ several autonom1c
measures may help ‘tease apart such subtle attentlonal dlffer-_
N - ences bctween groups, partlcularly 1n tasks employing dlfferlng

A
levels of analy51s of st1mu11 (Lynn, 1966).
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Table 1 
.- :
| ~ Sample Characéeristics
Experiment I
SAMPLE CHRONOLOGICAL AGE MENTAL AGE  INTELLIGENT QUOTIENT
S (LY “(MA) . (1Q)
'42 rionretarded me ="10.2 years mean = 10.4' years  mean = 102-6
students nge 970 - ., (range 9.0 - (range 90 -°

| S 12.0 years) ;. 11.9 years) - 114)

. S . A Lorge-Thorndike
T L S T o - :
42 BR mean = 14.3' years , mean = 10.3 years  mean = 72.5
students -(range 13.2 - .*" (range¢ 9.0 - (range 63
» ' <16.7 years) . 11.1} years) - 80) '
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ANOVA for Normal VS EMR.lefergnces | , ot
in Recall: Exf y
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Source

A

Betweén
Groups I ﬁ'i‘ :;ﬁf~ ' fj 19 084

3. 885’

.082

Condltlons e O

Groups x Cbndltlons

+

AR . Error }13;3

o « . . .." ;-.‘.
Within = .77

Levels . .~ i ’124 51 99.634
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Table 3
ANOVA for Normal VS EMR in Reaction
‘ " Time: Experiment I
' Y
Source .odE Ly MS - F P
. Between ' A ' f ' -
Groups. B l - 2,59 2,973 NS
Conditions | C2 .02 .025 NS
Groups x ‘Conditions. . . 2 .47 - . .540 NS
Error S s \ 78 ;.87
Within - BN \
Levels | 2 2.26  23.950 - < .00l
% . . |Levels x Groups .2 - .49 5,201 < .01
IR > . . 74 . T
' Level x Conditions 4 .05 - .533 NS
Levels x Groups 'x Con- : . e
ditions 4 .03 .370 NS,
Error ) 156 .09
‘ n = 14 @ . ,
0) -J
b
O
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Table 4
\
ANOVA for Normal VS EMR Differences’
in Recall: Experiment II
S -
Source df " MS F. ‘ P'Q;,
- 5
Between L
Groups 1 18.11 . 8.699 =01
Error , 26 2.08 X :
’ by
- Within .

" Levels 2 40.23  23.860 .00l
Levels x_groups 2 J., 2.6l 1:546 NS
Error '55//’ 1.69

n =€¥i )
) r

»
\)\/
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ANOVA for Normal VS EMR in Reaction ™

Time: EXperiment II
Source ' df . MS F P
Between T
: -
Groups 1 .21 .176 NS
Error 24 1,20
Within. |
Levels 2 —/.4,1 4.288 .01
Levels x Groups - 2 .29 3.001 <.06
Error 48 ;lb‘
n = 14 .
‘_\
3 * .
. ¢
()‘ ‘4, v
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Table 6

ANOVA for Second-by-second Bfats Per Minute (BPM)
2 (groups) x 3 (levels)

Heartrate Change:

x Fxrst 16 (seconds)

-

] Source

4af ] F P
 Between ‘ o X
Groups 1 4,04 .014 NS
Exrror ) # 26 . 295.94
o 0 .
-Within
Levels’ . . 2 . 54,68 .515 NS
- - o
Levels x Groups oo 2 23.12 - 218 NS
< : : ‘ . ‘
Error 52 106.11 .
Seconds 15 28.89  2.468 NS
Seconds x Groups . 15 '1.22. .104 = NS |
Error - 390 11.71;
Seconds x Lévels 30 6.35  1.336G NS -
. ’ ; i £
Seconds x Levels x'Groups " 30: 5.62 1.182 . NS
Error 780 4.75
n = 14 - A
- 4
®

6
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"ANOVA for Second -by-second Beats Per Minute (BPM)
- Heartrate Change: 2 (s)roups) .x 3 (levels)

{

x Second 15 (:2conds) -

6t

Source - df MS - F P
-
Between |, -
Groups ' | 1 49.88 .261 NS
. Y )
Error 16  191.30
Within ‘
Levels 2. 141.80 1.104 ‘NS
Levels x Groups 2 32.51 .308 NS
Error 52. 128.48
Seconds -  oa 14 77.67 7 777 .00l
Seconds x Groups 14 5.53 553 NS
. V2
Errar 364 9.99 :
Seconds x Levels ' 28 1.85 .434 NS
Seconds x Leveils X Groups 28 2.68 .628 NS
Exrror /28 " 4.27
n = 14'

re
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Error-

Levels

Levels
.\ -
Exrror

x Blocks

LN

x Blocks x Groups- ' .3

52

~

.109

7, Table ©- .
:1ANOVE;-‘%-Heaﬁ:Rat; Deceleration: 2 (groups) x. =
' . 3 (levels) x 2 (early and'late trials) | : :
hv-SQﬁgée - s - - af ~ Ms ) "F P
' T 7 -
Between - - o
- Groups .. .1 268,99 3.450' £.07
Error 26 . 77.97
Within
levels . '~ 2 75.80 1,968 NS ‘
Levels x Groups - 2 . *24.38 .633 ' Ns,
. . oo , ) - ) o> .'
. Error v 28.52
-Blocks , ; 172.06 8.506 - £.0L"
; . . ! A R b LA
. Bocks x Groups' 1 ﬁ§,04 .447 NS~

N§.

n = 14
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