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ABSTRACT

The levels of sprocessing approach to memory proposed by
Cfaik and Lockhart (l972> was utilized in two coxperiments to
éxamine memo” y processing differences in'MA matched EMR and
normal'childreu. h g

In experiment one, the effects of differential leérhing
conditions on memory performance were examined in the analy-
s1s of ffee recall and rea;pion time measures. Forty-two
normal and 42 .MR children were randomly assigned to one of
three learning conditions (14 normal aﬁd 14 EMR Ss in éacﬁ
condition). Subjects in the incidenéal condition were gi&en
unexpected recall, while sﬁbjects in the intentional condi-
tions were given an expected fecall test sugsequent to the
levels of processing task. Planned intentional subjects
were'additionally interviewed prior to the task to encourage
the planning of memory strategies, or metamemory abilities.
Both iptentional, and planned intentional condition subjécts
were indiQidually interviewed following the recall task, in
an effoft to determine the kinds of .memory strategies and
proceéses that'weré‘actualiy utilized during the task.

Experiment two was conducted in order to explore the
possibility of an attentional deficit affecting tﬁé inciden-
tal learning condition, memory performance of the EMR chih@ren.
In this study, free recall, reaction time and heart rate mea-

sures of 14 normal and 14 EMR children were examined during

and subsequert t> the levels of processing task.

iv
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The experimental task consisted of 30 orienting ques-
cions, which were designed to induce the subject to process
the ‘corresponding imperative word stimuli, at either the
physical, phonemic or semantic level. There were Ee? orient-

A . ) v, . . .
\%ng questions and related imperative word stimuli for each

N

N\
\\

léyel of processing, with a total of 15 possible correct‘

\ :
posrbivc and 15 possible correct negative,responsea. Reac-
tion times and heart rate were recorded«while{subjecﬁs,.per—
formed the levels of processing task. Word recall was re~
‘quested immediately following the “task.

The recall performance, for both EMR and normal children
was in accordance with the predictions of the levels of pro-
cessing model. All subjects consistently demonstrated su-
perior recall for semantically (deeper) processed words in

~

both experiemtns, and under all learning conditions. Thus,

the generalizability of t model for examination of children

and EMR memory performance\ s affirmed in this study.- How-

ever, the prediction of a hierxrchical pattern of recall

‘"‘%irer“physicalftmphonemdcwzrse tic)was unsubstantiated in

elther experiment one or two.
Differential learning conditions improved overall memory

performancé‘for EMR and normal children Although the  improve-

-

ment over 1nc1dental learning failed to r ach’51gn1f1cance

for intention&l learning, planned 1ntentlon learning con-

ditions resulted in significant 1ncreases'1n mory perfor-

mance. Interestingly, the improvement in‘terms f % jincreased

- v
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recall waslsimilar for both EMR and normal Ss. The iﬁterview
vprotbcols'indicate'tﬁat the subjeds (EMR and normal); util-
izea similar memory étrategieé and processes. Since the
plééned intentional groups were able to significantly improve
their ;oéall ;Erformance through pre-task, memory strategy
planhing, it was suggested that the iﬁtentionag groups pex-—

" formance might be attributed to a production deficiency.

N

The dvoralj 1ccall performance of the normal children
wos superior to that of EMRisubjects in béth exp;riments and
over ;all learniﬁg conditions. Whereas there we;e\esgentially
no group differences for. physical processing,- the deeper or
more cognitively involved phonemic and semantic levels of
prgcessing resulted in superiof performance for normal sub-
jects. These results would ;uggeét that the levels of pro-
:gessing model is‘sensitive to the memory processing differ-
ences of sample groups with diSpqrate’ihtelligence levels.

In general, allvsubjects demonstrated the”expected in-
creased reaction times for deeper levels.of procéssing) al-
though th; pattern was not consistently upheld for EMR Ss.
It might be suggested that ghis'inconsiétency was reflective
of EMR inefficient information processing, although no sig-
nificant group differences were obtained for réaction times..
Moréover, tﬁe heart ;ate analyses, which resulted.inqné main
effects for‘group differences, failed to support an attention
deficit‘hypothesis. )

It was concluded, that further inve igation in the area

vi



of memory processes and memory strategies, and psychophysio-

logical studies of the attention deficit hypothesis for re-

tardates was required.

X .. N\
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CHAPTER T
INTRODUCTION

In comparison with normal populations, the inferiority of
the mentally retarded with respect to memory performance is
‘well docuﬁented in the literature. Theofi;ts and researchers
have traditionally aligned thei;‘ihvestigations toward the
.search' for specific or structufal deficits: an orientation
which pﬁ:posedly serves to define mental retardation. In con-
trast-to this, the interest of professionals in the field of
education generally, and special education specifically, is
more praCticalI? conce:ned with the problem of improving.or
facilitating the'learning of the retardate. For the most |
part, researchers typically adopt one or the other oriéntation
for their investigations. This research is addressed toward
the resolution of ﬁhesé differing orientations. The problem
is one of sorting out those factors which are structurally or
developmeﬁtally delimiting:; and those factorS-which.can bene-
fit.the rét@{date's memory performance‘in terms of optimizing
the memory strategies and processes that are available to him.

Researc%ers concerned with-rgdalllor information pro-

Cessing characteristics in memory, frequently adopt 1 "modal"

1



model of memory. This experimental paradigm assumes é number
of speci%ip temporal - structural memory stores (sensory store,
\ .
short tegg‘store, and long term store), aqd their related
information tranr“ar mechanisms. In the area of mental re-
tardation research and théory, the modal memory model has been
highly influential (Ellis, 1970; Fisher and Zeaman, 1973).
Indeed, memory performance differences in the mentally retarded
have been widel% attributed to a defective STM store (Ellis,
1970: Scott and Scott’, 1968). It is clearly evident that the
utilization of the modal memory model is highly biased toward
a structural orientation. | ’

Very recently, an alternate memory model has been pro-
posed by Craik and Lockhart, (1972). The levels of proce851ng
model .Centers around a continuum of berceptual analy31s upon
1ncom1ng stlmull These analyses may be directed toward ‘the
domains of physical, phonemi; Or semantic processing. The
semantic level constitutes the deepest or most elaborate
analysis and'results,in the strongest memory trace..

'An additional means of retaining stimuli is referred to
as-primary memory which proposedly functions in terms of the
%olding of items in consé&ousness or continued attention to
prolong the item's accessibility. Brown, (1974) sagaciously
points out that the crucial distinction between the levels-of-
" processing and the modal memory model ;s found in the status

of short term memory. She indicated that within a modal

memory model :

<



"STS is a structural feature of the memory System.
In a levels of analysis approach, processes sub-
sumed under the heading STS in information pro-
cessing models are seen as the result of deliberate
strategic devices employed by the subject . .

Craik uses the term in the ariginal James (1890)
sense of continued attention to the item, ... as

these short-term memory strategles are optional .
they are 'off to the side in the route taken from
the environment to long-term memory and whether

we maintain items at the STS level is very much an
optional strategy than a structual feature' (Craik,
1973), (Brown, 1974, p. 58)."

The levels of processing model was determined to be a
more viable alternative for ﬁhe purposes of this study for
the following reasonsﬁ

1. The emphasis on the qualitative'aistinction of
analysis performed.on stimuli.

2. A de-emphasis on specific structural features.

3. The concept of processing is emphasized, and the
STS is replaced by the notion of opﬁional strategieé employed.

by the subject. - .

4. The model holds the promise of potential utility

for investigation of developmental and non-standard popu-

an

lation memory differences (Medin and Cole, 1975).

The levels of processing model has been formulated.dn
the basis of several 1nvestlgatlons conducted by Cralk and
his associates (Cralk and Lockhart, 1972; Craik and Tulving,
1975; Lockhart, Craik and Jacoby, 1975; and Craik, 1973) and
the distinction of three qualitatively differing levels of

processing has largely been substantiated with adult subject

- N



N
populations. The question posed by this study is "Will the

Jlevels of processing be“similarly distinct with subjects who
are developmentally. or cogﬁitivély immatu?e and will the mod-
el discriminate between . he memory performance of EMH and
ncrmal samples?" -

In anticipating the factors wﬁich may be involved (in ad-
dition to recall performance) in the levels of processing task,
the developmental and mental retardation liteéature was re-

viewed, and the development of intention and attention would

" appear to be c;ucial elements. The developmental litera-
ture suggests that intention to memorize becomes a critical
"strategy" in the course bf memory development, which enhances
the memory of‘older\children and adults. Craik and Lockhart
(1972), on the other hand, aséume a position which minimizes
the incidental-intentional distinction and suggest that the
level:of processing is the primary predictor of memory. In

~an effort to explore this issue more fuliy; the experimental
conditions of incidental, intentional, and planned ingentional
were incorporated into the experimental design of this study.

The importance of attentioh in memory'pefformance has
previously been alluded to in the brief éummary of the levels’
of processing model. The review of the literature suggests.
immature attentional abilities in childfen, and an attentional

'deficié\in the mentally retarded. Such differences appear to
warrant closer examination. In this regard,’psychophysio—

logical measures would appear to be a viable dependant mea-

/‘\
o
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sure for examining attentional differences in EMR and normal
samples. There is an extensive body of theoretical and em-
pirical investigation to support the notion of a consistent
relationship between autonomic response patterns and attention
and information precessing (Lacey, 1967; Coles, 1974; Coles
and Duncan-Johnsen, 1976; Bernstein, 1969; and Tursky, Schwartz, .
and Crider, 1970). The severel in;estigations reported in-
volving attention and effort (using autonomic indices) and
information processing tasks, collectively sﬁggest that
sensory analysis requires minimal effort and attegﬁion;
Wwhereas th& deeper levels of cognitive analysis Erogressively
demand greater attentien for succeSéful processing. In the
context of the'levels of p;oeessing model, it would seem that
Craik and Jacoby (1975) would concur with this notion.

"The processes of attentioe are seen _as regulating

t he analysis performed on the input-processing will

be apparently '"preattentive" or "automatic" when

little processing is required.. . . The more com-

plex and unfamiliar the processing; the more atten-

tion must be devoted to the processes .of analysis"
(p. 175).

o

With respectxto.éhis study, it would be expected that the pre-
sumed attentional deficit of the EMR subjects would be re- ‘
flected.in the comparison of the autenomic response patterns.
with normal subjects, as well as_rec°ll performance. For
these reasons, autonomic measures {(Heart rate) were utilized
in Expefiment IT of the study.

In summary, the specific purpgses of this study were:



1) To test the géneréiizability of‘the leve}s of pro-

cessing model with EMR and normal children.

2) To examine memory performance differences between

EMR and normal children.
'i ;
3) " To determine -the effect of-incidental, intentional
and planned intentional learning conditions on memo}y perfor-

P
mance in both EMR and normal subjects (SsV.

4) To explore the interaction of attentional abilities

on levels of processing In both EMR and normal Ss.
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CHA PTER\I I

SELECTIVE REVIEW OF RELATED LITERATURE

Models of Memory \

The Structural Model #

\Researchers interestedvin human memory performance, have
traditidnally utilized the recall or recognition paradigm in
order to examine how information is processed (coded) aﬁd
made availab;e_for retrieval. 'Iﬁformatipn processing in
memory has ﬁ$en extensively examined using the "box" model
approacﬁ originally proposed by Broadbent (1958). .he box
model has subsequently been modified and.altered by a number
of authors iﬁcluding Waugh and Norman (1965); Atkinson and k
" Shiffrin (1968), and Tﬁiving (1968) but the essential features
may be collectively described. The box model includes spe-
cific temporal-structural components of the memory system
(sensory store, short term store, and long term sﬁore) and
experimentation hae centered on the‘fiew of informatien from
one.store to the next and the mechanisms of transfer of infor-
mation between the components.

The processing begins when information from the external

envirbnment is entered into the infinite cepacity sensory

store through the senses. Unless the information is immedi-

7



ately processed (attention) decay results’and infb;mation

is lost. Further processing allows informationito entér the
limited capacity short-term store where the information is
cycled (rehearsal) and if left here is also subject to decay.
Information which enters the long term store may be' recalled
immédiately or at some time later, and fhe‘capacity of this
store is considered by some to be infinité.

Thus, retention is considered to directly relate to the
amount of time items remained in tHe memory étares.' Although
proceésing of the items is included in the model, the central
focus -concerns the various structures and capacities of the
memory stores. |

Within the past decade, researchers have been increasingly
more concerned with the processes generating the information
"+ flow, and how information reaches storage in long term memory;
As new processes havebbecome apparent, the "modal" theorists
have attempted to incorporate these aspects within their
exis ing'quels. For example Waugh and Norman (1965) incor-
porafed a rehearsai‘procesé in the transfer of information

from primary to secondary memory and Atkinson and

(1968) changed rehearsal to a "control process"
“transient phenomena under the control of the supject" (p.106).
In spite of these changes, the structural-tempor stores

have remained the favoreq focus of attention in experimental

investigations, and correspondingly has delimited attention

to the flow of information between and within the stores.
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Craik and Lockhart (1972) have made three major criti-
cisms of the multi-store memoryAmodels. .The first is dir-
ected toward the fixed capacity notion of the stores. FEm-
pirical esﬁimates of short-term memory capacity vary widely
from 2-20 items. Craik (1973) suggests that such diverse
finding§\are difficult to account for in a memory ﬁodel which
purportedi;wconsiaers the limited capacity notion to be a
defining characteristic of the STM. In contrast to the
limited capacity notion, Craik and Lockhart (1972) exhort
the claim that storagé is a function of the type of‘proces—
sing that one utilizes. A

The sécond criticism focuses on the supposed notion that
different kinds of coding are.specifically related tb the
different stores; Craik and Lockhart (1972) particularly
oppose the formglations advan%ed by Conradf(l964) and Bad-
deley (1966) which suqgest that ihformation in the short
term store is acoustically coded: whereas coding in the _ong-
.term store is chaf;cteristically semantic. More recent
findings have led Craik (l973)‘to suggest that the type of
coding employed is at, the option of the subject and depends
heavily on one's perébnal evaluation of thé utility of Nari-
ous dimensions of the stimuli in carrying out task démands.

The final criticism is directed at the inflexibility of
the modal ‘el to account for inconsistencies (resulting

from variations in experimental conditions and paradigms)

'in the retention characteristics of specific stores. For
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example Kellas and Butterfield (1971) have shown that re-
tention Qaries according to known résponse requirements and
Jécbby and Goolkasian (1973) have demonstrated thatlreten—
tion was affected more strongly through semantic coding than
acoustic coding.

In a similar vein; the recent investigations of Chi
(1976) point to the theoretical limitations of a structural
model of memory. Through an extensive review and eyaluétion
of the literature, he found no conclusive evidence‘to support
.the assertion that short;term memory (STM) capacity increases
with age. There was however, substantial evidence found to
suggest that the processing strategies usedkby adults are
unavailable or de%icient in children. Chi {(1976) proposes
that such deficits can be explained in terms of "the lack of
proper control pfocesses or proceséing strategies, as well as
an imeVerished LiM knowledgg base‘;ather than a limitation
in STM capacity" (p. 599). .

In an attembt to resolve some‘of the limitations inher-
ent in the modal memory model, Craik .and Lockhart (1972) have
proposed an alternative o}ientation to memory research. They‘
sugmize that rather than formplating hypotheses on the basis
of the notion of specific temporal stores, it ". . . ié more
useful to focus on the encoding operations themselves aﬁd to
consider the proposal that the fates of forgetting'are a func-
tion of the-type and depth of encoding" (Craik and Lockhart,

1972, p. 673).
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The Levels of Processing Model

~As an alternative to the multi—sto:e model, Craik and
Lockhart (1972) proposed the lé;els of procéssing framework,
which“emphasizes the qualitative aspects of encqging oper-—
ations on the stimulus. Similar to the views of Melton (i963)
and Murdock (1972), Craik ana Lockhart (1972) suggest that
memory be considered as a continuﬁm gather than a series of
stores. The proposed modei encompasses é hierarchy 5f’analy—
sis spanning many perceptual modalities. Incoming information
ié inifially analyzed according to gross physical features
such as amplitude in auditory input or brightnéss in visual
inputﬁ Subsequent analygis follows through successive stages
LSAding to deeper cognitive or semantic processing. Craik
v (1973) Suggésts that £ﬁe»memory trace is a product'of'these
perceptual analyses and that "trace persistence is a posi£ive
function of the depth Qf analysis" (p. 48). Therefore infor-
métion that i's more deeply processed, analyzed or elaborated, -
will be better remembered.
Thé.three classes of factors, comprising the criteria

of depth of analysis are described by Craik (1973):

"1l) stimulus salience or infensityz

2) the amount of processing devoted (or the amount
of attention paid) to t@p stimulus: and

3) the item's meaningfulness or compatibility with
' the analyzing structures." (p. 50)

Within the concept of the basic levels of processing
memory system, Craik and Lockhart (1972) distinguish between

two types of rehearsal; maintenance rehearsal and elaborative
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rehearsai. Maintenance rehearsal is essentiaily viewed
syﬁonomously with thé notion of primary member (PM). The
PM allows for the‘maintenance of stimulus at any one level
of analysis and séfves to employ‘continued attention to the
item or consciously hold the items in memory. That is, en-
coding operatidns that have already been accomplished aré
merely repeatéd ¢ rehearsed. 1In contrast to elaborative
rehearsal? the mainténance of information of any one level
of processiné "merely prolongs fhe items high accéssibility
without leading to the formation of a more permanent memory
. tracé” (Cfaik, 1973, p.'Sl). on the other hand, elaborative
rehearsal "involves further, deeper analysis of the stimu-
lus and f%ads to a more du;able trace" (Craik and Lockhart,
1972, p. 681). | |

To recapitulate,\the major aspects‘of the 1972 levels
of processing model include the notions of: a hierarchical
or fixed sequence of analysis along a uniqimensional con-
tinuum, with greater depth o. processing related to betfer
retention; maintenance rehec¢ - :1 which serves to hold itemsv
in consciousness (attention) at any one level to effect
immediéte high accesibility from primary memory; and elabora-
tive fehearsal which'has a definite trace—streﬂgthening func-
tion and serves to enhance memory pé;formanée.

The essential distinction between the levels of pro-
cessing and multifstoré memory model is described by Craik

A

(1973):
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"It shpuld be notced that the présent schomé'méin~

tains the distinction between a short term storage

mechanism and long.term memory, but that the short

term retention mechanism (PM) ié Seen, not as a-

store, but as the strategy of continued attention

to some aspects of the stimulus" (p. Sl)“kﬁl

The concept of a series or hierarchy of processing is
not a new one. Craik and Lockhart (1972) point out that
several theorists (Selfriage & Neisser, 1960; Treisman, 1964:
Sutherland,_l968)'have advanced the notion that incoming
informatibn is rapidly and hierarchically analyzed at percep-
tion. However, the formulations advanced by Craik and Lock-
hart‘(l972)<Lopresent the most comprehensive overview of
pertinent empirical-investigations as well as the meticulous
integration of these findings into a model which can account
‘for the levels éf processing phenomenon.

For the most part, the central features of the 1972 for-
mulation reméin fundamentally similar: however more recent
investigations have led to modifacation and extention of
particular aspects of the model (Lockhart, Craik and Jacoby,
1975; Craik, 1973: Craik and Jacgby,‘l9757 and Craik aéd
Tulving, 1975). only those modifications which have direct
relevance’to this study will be outlined here. -

Lockhart,‘Cra;k and Jacoby (1975) suggest that the ori-
ginal notion of a fixed Sequential processing or contiﬁuum
of perceptual analyéis'is'u:;atiSfactory in that it is mere

fruitful to consider that not all stimuli must undergo full

<
structural analysis before more deeper semantic bProcessing.
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Rather, the term “domains“ is borrowed from Sutherland (1972)
to suggest the orthographic, acoustic and semantic characteris-
tics of words. The processing domains are considered to be
qualitatively coherent énd follow a hierarchical arrangement
with shallow, structural analysis preceeding-deeper, semantic
analysis. Thus aepth in this:sense of the word infers that
the memory trace progresses in a vertical direction. Lock-
hart, Craik and Jacoby (1975) further suggest an additional
means of depth of processing which progreéses horizontally
within one specific domain. Greater depth'(ané resultant
Stronger memory trace) is concommitant with further analysis
or elaboration of a stimulus through the employment.of
additional operations on a stimulus. The processing that
takes place depends on the perceptual/cognitive ability of
the processor to extract meaning from the presented stimuli,
as well as, the interaction with factors such as the mater-
ial, practice, context and set. Encoding that is wéll prac-
tised will require minimal processing or conscious awarenesss
that is, only those operations necessary or critical to effect
deeper levels of processing.are carried out. On the other
hand, encoding of novel, difficult to process or more iﬁport—
ant stimuli requires more analysis and attention, and resul£s
in a richer memory trace.

Another imp@rtant distinction incorporated into the
levels of processing model is_that of episodic‘versps sSemantic

memory. This notion is similar to Tulving's {1972) formu-
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lation,. although Lockhart, Craik and Jacoby (1975) and
Craik and Tul&ing (1975) purport a closer interrelation of
the two aspects of the pqiggptual/memory system. Episodic
memory implies a structureless system which records the
temporal- sequence of encoded events or inputs. Semantic
.memory functions at encoding to interpret the stimulus in
terms of '"the system's étructﬁred record of past lear;ing,
that is, knowledge of the world"(Craik and Tylving, 1975,
v
p. 291). The interpreta%}on of the stimuli is achieved by
means of complex analysing and encoding operations which
constitute the memory tface. This memory trace forms the
latest edition to episodic memory. The inherent interrela-
“Rion of episodic and semantic memory may be understood in
‘that, to éhé éxtent that stimuli have undergone deeper analy-
Sis or a greater number of elaborations by the perceptual
system, so too will the event be more richly of uniquely
specifiéd in-the episodic memory tracé. The distinction
of episodic and semantic aspects of the memory system, is of
\ particular relevance when the notion of retrieval is consid-
ered. Whereas it has been suggested that there are a number
of Ways in which optimal encoding may be achieved, various
factors likewise determine the maximal retrie- | of infor-
mation. Lockhart, Craik and Jacoby (1975) suggest that both
Scanning and reconstruction processes are operant in recog—
nition and recall. The Scanning process is simply a backward

search in episodic memory, which becomes increasingly less
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efficient as more items are interpolated between initial pro-
cessing and retrieval. On the other hand, interpretive or
recall task requirements which are specified some time after
processing occurs with minimal or limited cue value, would
likely require reconstruction retrieval proceéses to relocate
the desired encodihg event. Reconstruction involves the-
cognitive structures of the processor which are "guided énd
constrained both by the structure of semantic memory and by
feedback from the episodic trace itself" (Craik and Jacoby,
1975, p. 176). Whereas short t r— retrieval is adequately
’fuﬁctional with "the scanning of episodic memory": whenever
a longer delay between presentation and test is apparent, then
"the richer encoding, and more powerful retrieval processes,
(reconstruction), associated with semantic information give
rise to superior memory performance" (Craik and Jacoby, 1975,
»n. 177). | .
It is evident that the revised and extended levels of
prqcessing“model is by far, more complex and elaborated than
the original formulation. Due to the recency of the revised
‘model, there hés only been one major test of the levels of

processing repbrted in the literature. The series of experi-

‘ments reported by Craik and Tulving (1975) 1 primarily

o~ o
with levels of processing, recall and recognition, incidental
and intentional learning conditions, elaboration, and c-=pth

of processing. In their concludi iscussion, Craik and

Tulving (1975) suggest that the evience provided by their

NN
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experiments "provided empiricdl flesh for the theoretical
bones of the argument advanced by Craik and Lockhart (1972)"
(p. 278), and that: ’

"it is abundantly clear that what determines the

level of recall or recognition of a word event is

not intention to learn, the amount of effort in-

volved, the difficulty of the orienting task, the

amount of time spent making judgements about the

items, or even the amount of rehearsal the items

receive ... rather it is the qualitative nature of

the task, the kind of operations carried out on the

items that determines retention" (p. 291).

In concluding this section, it should be stressed and
noted that the formulation of the l972 levels. of processing
model as well as the rev1sed model were. based on 7vidence
from experimental studles utlllzlng adult subjects. There
are no studies reported in the literature of an examination:
of the levels of processing model using children and men-
tally retarded subjects (the sample populations for this
study). This study is in part concerned with a test of the
generality of the model with differing subject'populations,
whose memory processing abilities and cognitive structures
are stilil developing. A further concerh of this study is
to closely examiné memory processing differences between EMH
and normal children, as well as an attempt to explore the

. :
learning conditions that promote optimal memory performance
for both groups of subjects. With regard to thevlatter con-
cern, the conditions of incidental, intentional and planned

intentional are incorporated into experiment I. - Ih experi-

ment II, dependent measures of attention will be included,
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to provide further examination of possible memory processing
differences in EMH and normal children. Following a brief
review of the literature pertinent to these areas, the ration-

ale for the two studies will be advanced.

The Development of Intention

Craik and Lockhart (1972) have argued that memory perfor-
mance is differentially affected by the nature of the orien-
ting task as dpposed to incidental or intentional learning
conditions. The intentional learning condition refers to an
experimental paradigm in which subjects are informed of post-
‘task recall or recognition requirements prior to task imple-
mentation. In the incidental learning condition, subjects
are only instructed of task requirements. Craik and Lockhart
suggested that emphasis should be shifted toward the Sysfema—
tictstu’ of retention following different orienting tasks
within an incidental learning condition as opposed to compari-
sons of incidental or intentional learning. - Craik and Tulving
(1975) have remainea with their earlier poéition and present
a stronger statement in support of the original: |

"It is abundantly clear that what determines the

level of recall or recognition of a word. event is
not intention to learn, ... rather it is the quali-°
tative nature of the task, the kinds of operations
carried out on the items that determines retention"

(p- 290).

A review of the developmental literature however, suggests
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that contrary to the admonishments of Craik and Lockhart
(1972) the incidental versus intentional distinction should
be no means be casuall% dismissed. The evidence brought

to bear from developmenfal studies indicates that the util-
ity of the incidental versus intentional learning condition
appears to be closely interrelated with the development of
more efficient attentional processes as well as improved
utilization of memory processing strategies (control process-—
es, metamemory, planning and executive funcfions). In ad-
vance of elaboration concerning how these combined processing
functions facilitate memory performance under intentional
learning conditionsvover inqidental learning; é brief dis-
cussion of the separate areas of the development of attention
and strategic memory development should clarify some of the

processes which might be operant in an intentional learning

~situation.

The Development of Attention

Fishbein (1976) combines the views of Norman (1969),
who emphasize; the selective aspects of attention and Gibson
(1969 ) who emphasizes exploration aspects, to define atten-
tion as "any process that determines which of tﬂe actual or
potential environmental inforhation thatvgets selected for
further processing" (p. 208). Thus attention, as conceptu-
aliéed here, is concérdant with the descriptions posed by

Craik and Lockhart (1972). Within a developmental context,

attentional processes are ever changing and improviqg with
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the growth of the child. Mature attention is seen as the

optimization of attention which Gibson (1969) describes as:

" |

"... first, the tendency for attehtion to become
~ _more exploratory\and less captive; second, the
tendency for exploratory search to become more
systematic and less random; third, the tendency
for attention to become more selective: and
fourth, the inverse tendency for attention to
become more exclusive" (p. 456).

Evidence for a developmental trend in'environment scan-
ning and exploration efficiency was apparent in a study con-
ducted by Zincheﬁko;\Chzhi—tsin, and Taraknaov (1962). The
tasks'induced subjects of three to six years of age to visu-
ally attend to irregular shapes ahd then identify the shapes
when they were again projected on a screen. From the results
of this study Zinchenko et al. (1962) concluded: thap in-~
creasing age reflected‘greater efficiency_in'familiarizetion
tasks to attepd to and isolate the relevant aspects of the
shape; that familiarization and recognition tasks becomel
increasingly differentiated7‘and that scanning behavior
becomes more economical. Similar age/efficiency trends in
tactile exploration were reported by.Abraanel (1968).

Vurpillot (1968) recorded the oculo;motor.ebtivity of
children betwee; three and nine years of age in order to
examine the development of scanping strategies and their
relation to visual differentiation. Tge results of this
study led Vurpillot to hypothesize a succession of four

stages in scanning strategy development. Stage one children

appeared to have no definite criterion of same or different,
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as scanning behavior was random and responses were unrelated

to the information collected. 1In stage ~vo, same and differ- .
ence definitions were assumed by the exi:! :nce or absence of
a common element. No spatial frame of reference was apparent

and visuél scanning involved only portions of the stimulus.
At the third stage, ﬁhe same and differencé'definitions were
similar to adult formulations and comparisons were employed
wiﬁhin a limited spatial and temporal frame of reference
which included only the elements that could be scanned and

N

- Memorized in a few seconds. At stage four, a systematic

strategy of scanning and a wide frame of reference was evi-

dent (Vurpillot, 1968, p. 649).

Selective auditory attention was exauined (Maccoby and

Konrad, 1966) in children :ang;ng from kinde rten to grade
four, on a task requiring the selection.of one auditory mes-
sage when two were simultaneously present. The results Qf
this study indicated that increasing age enhanced performance.
The authors suggested that "language familiarity alldws older
children to benefit by the redundancies in the material to
be selected aé well the ability to exlude irrelevant infor—
matioq (nonsénse words )" (Maccoby and Konrad, 1966, p. 121).
Lehman (1972) examined selecti?e strategies in chil-
dren's attention to task-relevant information with a sample .
of children from grédes Kindergarten - six. Developméntal
differences were found in terms of the property to be ignored

and to the extent to which attention was directed to the
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relevant property. From this Lehman suggested that selective
attention is a multi-faceted skill, with- the development of
its parts progressing at different rates. Similar findings
have been reported by Hagén and his associates (Druker and
Hagen, 1969; Hagen, 1967:; and Maccoby and Hagen, 1965).

In summary, these collective findings would suggest
that the random, exploratory atteqfion‘of the young child is
gradually improved with increasinéiagé and interaction with
the environment; whereas mature attention is$ characterized
by optimal usage of selection and scanninc 1tegies. \Oh
the basis of the evidence outlined here, mc ‘ttentional
abilities begin to appear during the pre-ado. scer . years.
Therefore within the context of the levels of p: .- 2ing
memory model, memory performance that is in part deﬁ; ant
on the "optional strategy of continued attention" (Crai..,
1973) would be differentially affected by the level of atten-
tional development of the subject. Thué, for pre-adolescents
whom we assume to be in the final transitional stage of atten-
tional maturity, the intentional learning condition might be

crucial in terms of eliciting the optimal attention of the

subject.

—

The Development of Memory Strategies and Processes
The close interrelationship between the development of
memory sStrategies and attention on the o “mand and the abil-

ity of the processor to benefit from intgptional learning

conditions on the other+_has pfev{gzgiy\bgen indicated.
~
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There is an abundance of theoretical and empirical investi-
gation, to support the notion of improved memory performance
with increasing age. The more recent developmental litera-
.ture, suggests that imbroved memory ability is characterized-
by the gradual accumulation of a repertoire of memory strat-
egies and processes.

Flavell and asséciates have extensively explored this
area (Moély, Olsen, Halwes and Flavell%7&§697 Flavell, Fried-
richs and Hoyt, 1970) and have distinguished two major defi-
cits, that differentiate the memory per%ormance of the young
child (and the mentally retarded) and the adult. The first
is a mediation deficiency; apparent when the subject is un-
able to employ a potentiél mediator (i.e. verbal) even'When
he is specifically instructed to do so, or when the subject
is trained to produce the required strategy but this dbes not
mediate his performance. The second is a production defici-
ency which refers to an inadequéte use of conérol processes
in memory performance. This form of memory deficiency can
be remediated through training. Even more explicit is the
distinction ma?e by B;own (1974) who equates mediational
deficiency with a developmentally related structural limita-
tion and further suggests that:

"If however, performancé is mediated appropriat;z&\

once the strategy is produced then the initial ,
deficiency is termed a production deficiency. There-
fore, if training works, the initial deficiency was

one of production" (p.63).

This distinction would suggest important ramifications
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of interest to diagnostic and remedial specialists working
with children. Whereas, the diagnostician would be concerned
with idggtification of specific memory strategies that are
~acquired ét each stage of development, the remedial Special-
ist would be more interested in the kinds of training pro-
grams or procedurés that promote the production of different
memory strategies.

A further concept relevant to differences in child aﬁd
adult memory performance, first introduced by Flavell (1971),
is described as metamemory. The most recent statement con-
taining the essence of the metamemory concept, (Flavell and
Wellman, 1976) suggests that young children demonstrate in-
ferior memory performance because they lack knowledge about:
their own capabilities; the mnemonic requirements of differ-
ent tasks; potential Strategies for meeting task demands; and
strategies for capitalizing on ones own capabilities. That
being the case, the optimization of metamemory would not only
imply careful self-assessment of strategies available for task
execution, but would also require astute intuition on the
part of the brocessor to select the strateéy that is most
appropriate and maximally efficient. For the adult, metamem-
Ory processes would likely be automatically employed in couht-
less instances throughout‘the day; whereas the young child's
options are both structurally and experiertially limited in
the course of development.

The more recent developmental literature has helped to

elucidate the kinds of strategies and processes the young



child brings to bear on different memory tasks. i
{ - '
!

The studies by Flavell,kBeach and Chinsky (1966) and
Keeney, Cannizzo énd Flavell (1967) dealt with rehearsal as
an organizational process. The results of the first study
revealed that with increasing age (subjectstere grades
Kindergarten - six) there was greater recall, and evidence
of a greater amount of rehearsal. The second study, util-
ized a similar experimental paradigm to‘examine the memory
performance of three groups of first graders. One group
consisted of children who rarely or never rehearsed, where-
as children in ﬁhe other two groups were usual rehearsers.
For the first ten trials.all children were instructed to
rehearse, and subsequent reCail was found to be similar for
all groups. There were no instructions to rehearse given on
the second battery of'trialsf. The results indicated that
the majority of the non—regéarsers had dropped their rehear-
sal activities and correspondingly, their subsequent recall
performance was diminisﬁed. In contrast, all of the usual
rehearsers maintained their previous l%?el of high recall
performance.

Another type of memory strategy,oclustéring criteria,
was examined in a developmental study carried but by Denny
and Ziobrowski (1972) with first graders and coll gé stu-
dents. It was fouﬁd that young éhildren tended to cluster
material according to complimentary relationships (e.g. pipe

and tobacco): whereas adults tended to organize material
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according to similarity relationships (e.d. king "and iruler).
The authors concluded that "it cannot be assumed'that because
children categorize’according to different criteria than
adults they therefore lack the ability to use the criteria
adults use" (Denny and Ziobrowski, 1972, p. 281). |

The development of memorization strategies was examined
by Niemark, Slotnick and Ulrich (1971) utilizing subjecfé
from grades one, three, four, five, six and college age.
All subjects were given 24 pictures to memorize for free re-

call during a three-minute study interval. During this study

{ —

\.

period an "organization rating" was determiﬁed. This réting
assessed the extent to which the subjects rearranged the pic-
tures into categories. The minimum possible rating was zero
which reflected no systematic rearrangement of the pictures,
and the maximum three point rating reflected ‘a completely \
categorized rearrangement of the pictures. The ratings re-
flected organizational increases- from .10 for grade one sub-
jectss .30 for grade three Ss: .70 for grade four Ss; 1.0 for
grade six; to 2.2 for college students. The older sﬁbjects
made more frequent use of memory strategies than younger
ones, and those who used more strategies remembered more thaﬁ
those who did not. Similar developmental related differences
in the utilization of categorical cues were reported by
Halberin (1974) who examined the recall and recogniéion
abilities Qf samples of six, nine_and twelve year old chil-

dren.
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In an exXamjpation of retrieval cues used by children in
recall, Kobkasigawa (1974) hypothesized that as childien ma-
ture they are increasingly likely to make efficient use of
accessiglé retrjeval Cues. The samples of children, frém |
grades one, three and six were given a task in which recall
itemg (e.g. bear) were presented with conceptually related -
cues (e.d. zéO). Kobasigawa (1974) found that the number
of sypjects wha spontaheopsly used thesc picture”CQoS to re-
QriOVQ targef ltems ianégsed ;s a function of age, and that
when oldér Ss used these pjcture cue;, thgy tended to regéll
m;re itens than younder spontaneous cue uscrs. Whereas a
highly diréctive cueing pﬁocedure was needed for cues to be
faciljtative at grades one ahd three; the mere availability
of the cues durjng retrieval'wés sufficient to enhance the
Qrwiésix 88 recqjll scOreg, Similar findings reported by
Ritter, Kaprove, Fitch and Flavell (1973) led these authors
to Suggest that the development of retrieval skills in chil-
ﬂ» a?en may parallej the deyelopment of storage skills.

- In summary, the literatu;e supports the notion that
efficjent memory performance is-the result of optimal ﬁsage
of memory strategies and processes available to the procéssor.
This gpplies to both-encoding and retrieval operations.
Wheregs more matyre subjects may spontaneously adopt. these
strategies during task performance; younger subjects may

require cueing or instruction to elicit the employment of

these gtrategies, within the context of the levels of pro- <::///

.
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ssing memory model, memory strategie: or control processes
would appear to constitute the same processes which Crgik

and Tulving (1975) refer to as elaboration processes. if

this premise is accepted, then closer examination of the age
at which these ct_ ategies are employed and under what experi-
mental conditions is wérranted. The review of the literature,
points tovtﬁe bossibility that conditions of intention to

learn may lead the processor to bring to bear both optimal

attentional and memory strategies on task performance.

Intention, Memory and Attentional Processes

Craik and Lockhart (1972) have suggested that exami?—
ation of memory performance differences should be réstricted
to the incidental learning condition in which ghe expefimen-
ter has greater control over éncoding opéfag, 1s employed by
the subject.‘ It is argued, on the basis of evidence from the
developmental literature, that the condition of intentionai
~learning may be crucial to the heuristic examination of mem-
ory performance and thé_déVelopment of memory and attention-
al processes and strategies.

Hagen (1972)‘utilized incidental and intentional learn-
ing procedures in the examination of selective attention in
children of varying age lévéls. In a typical eXperihéntal—a\ﬂJ
gésk, the qpbject was sﬂan pictﬁres of two itemS'beloﬁging
*I to two separate categories. 1In a given series of these pic-

tures, the‘gubifct was instructed to remember ohly'the“itehs

4 4
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from one category. It was found that with increasing age,
subjects intentionally attended only to the items required
by the task. Younger subjects tended to attend to both items
on a card gardless of>iﬁgtructions. These results would
suggest that subject awareness and usage of intention instruc—
tions is more efficient in older subjects. Similar results
‘were apparent in the investigations reborted'by Wheeler and:

/

‘Dusek (1973) and Hale and Piper (1973). !

The developmental aspect of memory efficiency in terms
of an intentional or incidental experimental conditions has
been widely exploréd in Soviet psychology. Smirnov and Zin-
chenkko (1969) summarized an experiment carried out by Zinchen-
ko with subjects aged three and one half ycars,'five-anéﬁone
_half years, eight and one half years, eleven and one half
vears and one group of adults. Different subjects of each
age level were tested under involuntary (incidental) and vol-
unfary (intentionél) conditions. The incidental condition
required the subject to view 15 pictures of familiar objects
and name them. 1In the second éonditionvthe subjects were
asked to name the pictures and remember them for subsequent
recall. All subjects were later fequested toe. recall and
name the objects that were represeﬁted to them. The results
showed that under both the incidentai and intentional con~
ditions,‘the number of objects correctly recalled improved

- /
with ingreasing age, stabilizing at elevén and one half

Years. For the adults and eleven and one‘half year olds, re-

$
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call was greater under the intentional condition; whereas

the recall for the eight and one half year olds was similar
in both conditions; and the incidental condifion was Superior
. for the three and one half and five and one half year olds.

A plausible. explanation for these results has been ad-
vanced by Flavell, Friedrichs, and Hoyt (1970) who suggested
that the young child does not differéntiate "mere perception'
from deliberate memory, even though he does exhibit the
ability to remember. Flavell et al. (1970) hypothesized that:

"... the deliberate intention to memorize per-

ceptual inputs for later recall only gradually
eme;gg; and;articglatgs itself from'the less
deliberate intention just to recognize and con-
template them" (p. 338).

This hypothesis was examined in a study by Appel, Cooper, .
McCarrell, Sims-Knight, Yussen and Flavell (1972). Subjects inclu-
dea children from preschoq%, grade. one and grade five. Two
experimental tasks were eméloyed including the two conditions
of "look" and "memory". The first task allowed subjects
'simultaneous access to all the object picturés, for one and
-a half minutes, during‘yhich’time they were free to‘inspect
and manipulate the pictures as they chose. - Second task sub-
jects viewed the same items through slide-projections, one
at a time on a screen. Subjects in the "look" condition were
told to look at the items carefullys; while "ﬁemory” condition
"sdbjects were instructed to remember the names of the objects.

The findings of both experiments indicated that under both

conditions, the percentage remembered increased with increas-
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ing age. There were no performance differences between the
look and memory conditions for the four and one half year
olds. For the seven and one half year olds there was no
difference in conditions in the first task, but the memory
condition resulted in greater performance in the second task.
Performance in both. tasks was greater under the memory con-
dition for the eleven and one half year olds. The authors
collcluded that:

"Evidence from both experiments largely confirmed

the predictions, derived from this "differenti-

ation hypothesis", that young children would study

no differently and subsequently recall no better

when instructed to memorize items for future recall

than when instructed merely to look at them" (Appel
et al., 1972, p. 1365). .

Although the results of the Appel et al. and the Zinchenko
study differ somewhat, both would strongly suggest that the
intention to remember, as a useful differentiated state of an
individual's memory, doesn't start to emerge until about age
" seven: by the age of 11 this state }s;fairiy well incorporated
into the child's repertoire of memory plans and strategies: and
they likely become more interrélated'as the child matures.

Meacham (1972) adds further insight concerning the notion
of intentionality in a review of recent American and Soviet
research. He suggests that Flavell's productibn deficiency
hypothesis, could be reformulated on the basis of certain
Soviet diScussions) in stating:

"the effect of intention is that the subject chooses

from among the mnemcnic activities which are cur-
rently available_that which he thinks is most
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appropriate for the materi§i and then engages

in that activity. It is important to note that

this effect is not upon the mnemonic activity,

per se, but rather upon the choice of a particu-

lar activity in which to engage" (Meacham, 1972,

p. 214).

Meacham strongly suggests that memory performance com-
parisons should include consideration of task comprehension,
~ability to engage in the mnemonic activity, lack of integra-
tion of the various mnemonic actiVities, as well as the con-
sideration of a production deficiency. 1In light of the Soviet
research, Meacham suggests that:

"after an activity (action) such as rehearsing,

classifying, labeling, etc is "comparatively
well formed", it can then be subordinated as a
means (operation) towards achieving a new goal,
such as that of voluntary memory (action). Per-
iods of production deficiency, therefore, refer to
the time during which an activity is well formed _
but not yet subordinated to the goal of remembering"
(Meacham, 1972, p. 216). " \
Thus, the importance of the structural/process distinction is
once again apparent.

In concluding this section, it would seem apparent that
conditions .of intentional learning form an integral function
with respect to the increased efficiency of the young pro-
cessors memory performance. In utilization of the lwels of
processing memory model, it is suggested that the concommit-
ant examination of incidental, intentional and particularly
plénned intentional learning conditions would most usefully
serve to elucidate those aspects which promote and facilitate

optimal memory performance and differentiate subject popula-~

tions.
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Memory and Attention in Mental Retardates

The study of memory in mental retardates (MR) has been
widely influenced by the modal models of memory. Research
in this area has primarily focused on the préflem cf identi-
fying deficits in short—tefm memory (ST&), long—terh memory
(LTM),‘and“the réle of input organization and related retrie-
val mechanisms; ~The more recent formulations appear to
suggest that memory deficit in MR's is largely centered in
the STM (Elilis, 1970; Fisher and Zeaman, 1973) and not neces—
sarily inltbe LTM (Belmont, 1966). Although these investi-
gatjons hade pfovided valuable insight into the nature of re-
tardate meméfy, the concept of STM deficit is of limited
utility for the purposes outlined for this research., The
levels of processingiview maintains that the processes sub-
sumed under the heading of STM in modal memory models,'are
essentially the result of the subject's strategy of deliber-
ate attention to salient features of the stimulus,’fo pro-
long and maintain its analysis., Craik (1973) has further
clarified this distinction in suggesting that shoft—term
memofy strategies are:
"off to the side in route taken from the environ-
ment to long-term memory and whether we maintain
items at the STS level is very much an optional
Strategy rather than a structural feature" (p. 63).
With respect to the memory performance of mental retar-

dates, Brown (1974) has advanced a highly plausible reinter-

pretation of this distinction in suggesting:
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"if STS mechanisms are seen as optional strate-
gies, then the retardate short-term meory de-
ficiency can be seen as one exampleyof a gen-
eral pattern of inadequate exploitation of
strategic plans to organize, maintain, and
attend to relevant materials. Thus the STS-
LTS distinction is deemphasized and the dis-
tinction becomes not whether a task is one of
a short or long term nature but whether it
demands strategic transformations for, its .

“efficient execution" (p. 59).

The reasons for choosing the latter framé" of emphasis,
for this research- are similar to those outlined by Brown
(1974). The levels of processing model not only makes it
possible to incorporate and reinterpret a substantial amount
of existing research concerning memory processes and strate-
gies of retardates, but also allows the researcher to capi-
talize on the theoretical and empirical investigations of the
developmental research outlined in the previous section. A
comprehensive discussion of the assumptions underlying this
position is given in Brown's (1974) overview and thus will
only briefly be dealt with here. Of primary interest, is
the observation that the threads which tie the recent -devel-
opmental investigétions of children's memory, are closely
intertwined with those emerging out of mental retardation
research. The common cord of interest essentially is that
both subject populations repeatedly demonstrate inferior
memory performance in comparison with normal adults, although
memory performance for both groups tends to improve with

increasing age, experience and training. It has been further

suggested that those factors which characterize inefficient
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memory performance (e.g. production deficiency, mediation
deficiency,‘metamemory abilities) seem'applicable to both
developmental and mental retardation fields of investigation.
If indeed, the course of memory development is the same for
young children and retardates, then it would be anticipated
that those factors which are central to maximal eff1c1ent
m.-mory procesalng in normal development (e. g. attention,
memory processes or strategies, intention), would be of simi-
lar import in retardate development. Investigations of
Strategic memory behavior and processing in the retarded have
only recently begun to appedr in the literature, and as such
the assumptiens posed above can only be Speculative at .this
point in time. The following brief review of the literature,
reveals that greater depth and breadth of investigation are
required in this area.

One of the first systemaggc investigations of memory
processes of the mentally retarded was.initiated)by Ellis
(1970). Although his investigations were based on a struc-

- tural memory model, Ellis (1970) emphasized that retardates
typically fail to utilize rehearsal processes which he claims
are crucial for transferral of information from short-term
(primary—secondary memory ) to'long;term tertiary memor;)
Stores. Evidence to sdﬁport this claim was provided in an
.experiment in which messages were- presented to CA matched
normals and retardates under the conditions of rapid and

delayed rates of presentation. Tt was found that the delay
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‘interval after stimulus presentation enhanced the memory
performance of tho normals, whereas retardate performance
was similar in both conditions. The conclusion that re-
tardate performance was inferior due to a rehearsal deficit,
was further supported by the verbal reports of the subjects.
When queried about the use of rehearsal during the task, the
normals typically indicated that they had been rehearsing
whereas the retardate's Tesponses suggested minimal usage of
rehearsal.

Dugas (1975) has recently provided evidence to support
Ellis' (1970) hypothesis of a production deficiency in active
encoding for ca matched‘retardates, and similar results have
been reported in studies of mental age (MA) matched normal
and retardate groups (Spitz, Winters, Johnson, and carroll,
1975).

One approach to the rehearsal deficit probleit in retar-
date memory that has numerous possibilities for remedial _
education, is that exemplified by the work of Belmont and.
Butterfield and their co-workers (Belmont and Butterfield,
1971; Butterfield, Wambold and Belmont, 1973). 1In the
.first series of experiments (Bel: nt and Butterfield, 1971)
both normal and retarded subjects self-paced their own
learning of serial lists of letters, and recall accuracy was
examined. The greater recall accuracy of normal subjects
was attributed to 1ncrea51ngly ;onger pauses in their study

time reflecting more rehearsal as more list items were learned.

v
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This assumption was tested in the second experiment in which
case the normal Ss were delibe?ately refrained from rehearsal,
and retardates were forced to rehearse. The resulting in- :
crease in recall accuracy for retardates and decrease for

the normal subjects confirmed the research hypothesis. A
later study (Butterfield, Wambold and Belmont, 1973) re-
/vealed that training in the use and sequencing of memory
proéesses can substantially improve retardéte memory.

These earlier studies éf retardate memory performance
have been supported and elaborated by the comprehensive
investigations of Ann Brown and her associates (Brown, 1972-:
Brown, 1973; Brown, Campione, Bray and Wilcox, 1974:; Brown,
Campione and Murphy, 1974; Brown, 1974). Following Flavell's
line of investigation, Brown has been instrumental in demon-
strating that those factors which delimit the‘effiqiency of
memory performance of young children, similarly characterize
retardate memory. Her initial investigatiohs supported the
notion of production deficiency in terms of the lack of
rehearsal strategy usage in educable mentally handicapped
(EMH) adolescents, as well as the successful training.and long
term retention of a rehearsal strategy over a six month period.
As a result, Brown and her co—workers-Were able to conclude
that the difference‘between retardates and normals in immedi-
ate-memory tasks was not in the structure of the memory sys-
tem, but ip the tendency to adopt the active rehearsal strat-

egy. - Brown's most noteworthy contribution was the effective
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demonstration that assuming a process emphasis in retardate
memory investigations, can lead to new vistas of‘interest

that would likely have remained unexplored within a tradition-
al iﬁformation processing model of memory. Within herfown
research, Brown (1974) conducted an elaborate series of
studies which revealed that adolescent EMR memory performance
was equally efficient as normal subjects in recognition type
memory tasks but was.demonstrably inferior in tasks requir-
ing strategic memory processing. Thus, a qualitative dis-
tinction of processes operant in meTory tasks, as opposed

to an STM/LTM orientation, has led~to findings which have

far reaching ramifications for rehédiation concerns.

An alternate investigative area that offers substantial
insight into the nature' of retardate memory processing, is
that of organization strategy ﬁtilization. For example,
Ashcraft and Kellas (l974l have demonstrated that MA matched
normals.and retaraates free recall performancelWas similarly
improved through instructions to rehearse words according to
category membership. Non-instructed Ss of either IQ group
showed minimal spontaneous usage of conceptual groupings and
performed poorly in comparis~n to instructed Ss. A recent
’experiment reported by Bilsky (1976) suggests not only the
-possibility of training of a categorical clustering strategy
in EMH adolescents, but also the successful transfer of
fraining to different tasks.

The effect of clustering according to semantic or acous-
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tic relatedness of words in a free recall situation, with MA
matched third grade children and retardates, was examined by
Zupﬁick and Forrester (1972). Although the normals recalled
siénificantly mofe words than retardates, the results indi~
cated that semantically clustered words were better remem-
bered by both groups. These findings support the predictions
of the Lockhart, Craik and Jacoby (1975) levels of procegsing
model and similar to Brown's (1974) investigations, the im~
portance of examination of qualitative differences of memory
processing is apparent.

Studies of elaboration learning in EMH children suggest
that this type of strategic ﬁemory processing may be more
recall facilitative than rehearsal or verbal labelling strate-
gies. Tayior, Josbergh; and Knowlton (1972) found Ehat
subjects (Ss) giyen instructicns to elaborate in the form of
either images or verbal contexts, performed significantly
better on a paired-associate word recall task than Ss in-
structed to rehearse. A different study of verbal elabor~
ation of paired associate learning in rétardates (Turnure,
1971) indicates that all three conditions of verbal elabor-~
ation (sentence, semantic paragraph, and syntactic para¥
graph elaboration) were markedly superior in comparison with
a standard labelling condition, and that paragraph elabor-
ation resulted in significantly greater recall than the sen-
tence condition. ’

Another characteristic which distinguishes the memory
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performance of retardates and normals is the ability to
capitalize on the information reduction potential of certain
memory tasks. Spitz (1973) in a series of experiments of
digit span and paired associate learning, demonstrated that
retardates cc ‘:istently failed to employ this strategy. He
concluded that:
"It appears that a major difference between edu-
cable retardates and equal CA‘normals occurs at
the retrieval stage, and results largely from
inefficient organization at input. If material
is stored i.1 an organized form, external and/or
subjective cueing is more likely to result in
successful retrieéval. Examples of retardates'
difficulty in recognizing and utilizing infor-
mation-reducing aspects of a stimulus were pre-
sented as evidence of their general problem in’
selectively scanning and organizing material at
input" (Spitz, 1973, p. 166).
With respect to the studies that have been reviewed thus
far one might be superficially led to conclude that retardate
memory deficiency can be simply resbélved through the training
- A
of memory processes and strategies. Herriot, Green and Mc-
Conkey (1973) justifiably caution that tools such as memory
strate ‘s or memory control processes cannot be used if:
"a. Their use is not selected as appropriate.
b. The operations required to use them are not
sufficiently developed.
c. The tools themselves do not exist" (p.99).
These factors warrant further examination at all levels
of research in retardate memory performance and might be’
considered analogous to Flavell's concept of metamemory

abilities, or Meacham's (1972) view of the association be-

tween intentional learning and efficient memory processing.
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Unfortunately, th’ =+ entire area of investigatiov.. with
respect to retardation studies, remains essentially unexplored
at present. The only research that could - located concern-
ing retardate memory performance under intentional learning
conditions was that of the Soviet psychologists, Zankov (1939)
and Dul'nev (1940), which are described by Shif (1969). The
results of these early experiments suggests that although re-
tardates initially pefformed similarly in both incidental and
intentional conditions the possibility of meandingful recall
performance in older retarded subjects, through careful and
‘thorough instructing of techniques is indicated. In summar-—
izing the Soviet findings, Shif (1969) postulates that:

"An intention is carried out only after._a repeated

perception of the material, and after sufficient

comprehension of it. The oligophrenic's (mental

retardate's) weak or poor fulfillment of an inten-

tion, in addition to showing a basic difficulty in

understanding the material, also constitutes a wani-

festation of an inability to subordinate his activ-

ity to a definite "totality" of requirements imposed
\ upon him" (p. 334). '

// Interestingly, the Soviet findings closely parallel the
suppositions advanced by Meacham (1972) whichasuggest that
poor memory performance during conditions of intentionality
may be specifically or collectively due to an inability to
engage in the mnemonic activity, lack of inte¥ration of the
various mnemonic activities, as well as a production defic-
iency. As a result of the limited empirical investigation in

this area, these considerations will constitute a major focus

of exploration in experiment one of this stgdy;
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It has previously been indicated that optimal memory
performance and learning depends notvonly on the development
of strategic.memory processes, but also is considerably
affected by the development of attention. Attentional defi-
cit has been widely implicated as a major factor in ration-
alizing observed pérformance differences in comparison of -
normal and mentally retarded subjects. More specifically,
Zeaman and House (1963), on the basis of their research in-
volving retardate visual discrimination learning, hypothe-
sized that retardates lack>the necessary ability to attend
to relevant cues in learning. They postulatea that the pro-
cess of discrimination learning involves 1) attending to the
relevant dimension, and 2) approaching the positive cué of
thatidimension.' In their investigations, retaraates consis-
tently demonstrated an:inability to exercise the initial step, -
althouéh zeaman and House (1963) point out that once the
bprocess starts, learning does not appear to be related to

intelligence.

However, research sugsequent to the attention-deficit
hypothesis (Zeaman and_House, 1963) suggests that a blanket
‘description of retardates as distractible serves only to cloud
the more importaﬂt issues of in what situations tﬁis behaviof
is manifested and how it may be overcome. For example,
Crosby.(l972) concluded from his investigations involving

fourbgroups of mental retardates and one group of normal sub-

jects, that attention deficit is more appropriately descrip-
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"
tive of the severely rctarded of ingtitutionalized retardates.
In a similar ve;n, Sen and Clark (1968) found that retardate
susceptibility to distraction was related to tssk difficulty
and that variables important to the amount of distraction
include such factors as the nature and duration of the task
end iﬁs attentional value, as well as the intensity of the
distracting stimuli ana the relevance of the distractors to
the task. |
Therefore, although these and.similgr studies would sup-
port a general notion of attentiosal deficit in.retardate
learning and memory, it would seem apparent thaﬁ £ﬁé degree
of fetardation,‘the age ef the subjects, and task parameters
shoulad bevcarefully assessed prior to formulation of pegforﬁiﬁ

Iy

mance predictions.

‘ Soviet psychologists have traditionally adopted thc view
that mental retardation is the result of damage to the central
nervous system and that all retardates suffer from some type
of neurological impairment. Luria and his coworkers (Luria,
1963} Luria, 1971; Luria and Vinogradova, 1963) have hfpothe—
sized that a weakness in the strength, balance or lability of
the nervous processes results in learning problems. The
lability faetor (ability of the cortical nervous“processes |

L A .
‘to easily change from a state of excitation to inhibition)

-,

/4/?is.coﬁsidered a central aspect with respect to : -date

learning or cognitive processing. This factor is essential

for the regulation of attention to both the external envif—



.

onment and the_internal environment (memory and tI Jht pro-
cesses). In psychophysiological terms, the mechanisms con-
trolling the above proceses are the orienting reaction and
a;ousal. The orienting reaction (OR) was first described
Hy'Pavlov (1927) as a "What is 1t?" response to novel stim-
uli. ‘this concept has been examined aqd elaborated into a
theoretical formulation by the Soviet psychologist Sokolov
(1963 A; 1963 B: and 1960). Essentially, the theory hypothe-
sized that as a stimuli is repeatedly presented, the organ-
ism records a variety of the diﬁensions of the stimulus (e.qg.
quality, intensity, frequency,‘durat;on) in the form of a
neuroﬁal model within the cortex. The accumulation of stimu-~
li information is made possible through the elicitation of
the OR.. Its function is breparatory in that it Prepares the
organism for optimal reception of information about the
stimﬁli; The OR ensures increased reéeptor sens%ﬁi?ity‘by
allowing the focusing of attention and preparing the organism
for resbonding. Once a neuronal model is established all
succeeding stimuli are compared to it. If a newly presented
stimulus contains information discrepant to the existing
Qeuronal model, the OR occurs to effect further analysiihand
its magnitude is proportional to the degree of stimulus dis- .
crepancy. As a résult of the elicitation of the OR and fur-
ther analysis, the new stimulus information is added to the
neuronal model.

While the concept of arousal is not as central as the
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OR, it plays an important facilitative role in the coordin-
ation of the balance betwcen excitiation and inhibition in
the CNS. Similar to the OR, the arousal vertex appearé to
stem from the reticular formation. The measures of GSR and
HR have traditionally been used.as dependent measures of
arousal, and subsequently interact with the interpretation
of the orienting components of an organism's reaction to
stimuli. The ;iscrimination of the two components may be
facilitated~by,§pearation of the tonic and phasic aspects of
the OR. Sokolov (1963) suggests that the tonic reaction is
delimited from the more general case of arousal in referring.
only to those cases of arousal increase which are function-
ally related to stimulus change. The arousal increase is
said to be independent of the direction of stimulus change.
The relafionship of behavioral measures of arousal,
has been predicted‘to follow an inverted U-function (Hebb,
1955; Malmo, 1959). Thus we could expect impro&ement in per-
formance up to some optimal level of arousal, followed by a
decline. For example in regard to reaction time tasks, we
could expect that fastervresponding should occur at moderate
levels of arousal. This view is supported in the literature
(McClean, 1969:; Kleinsmith and Kapl. 7964) in that dalvanic
skin response (GSR) related arouszl cr=ered in subjects at |
the time of learning, facilitated m<: - trace formatioq:fqr
subsequent recall.

Defective OR and arousal functioning in retardates has been

&l
- o
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- widely purported in the literature. Luria's reséarch led him
to conclude that retardates cannot maintain an OR and that
habituation of an OR is much faster in retardates”than nor-
-mals. Lyria found that extinction of the OR begins in normal
children after 10-12 repetitions of the stimulus, whereas
for severely rectarded children it would occur after one or .
two presentations. From this Luria (1963) concluded that:

"The instability of éctive attention fundamental

to the swift execution. of the orientation reflexes
in the MR leads to the complex connections formed
by him quickly distinguishing" (p. 104).

In expefimentél situations where both normal and MR qhil-
dren were invbiVed in a‘task réquiring éoncentration, ex-—
’traneous events (e.g. a knock on the door) elicited only the
attention of the MR. ILuria claims that the distraétibility
of the MR is due to a weak OR which impairs retardate atten-
tion span, and a defective filtering mechanism. On the other
hand, normal children elicited strong OR's to the appropriate
stimulus which effectively prevented other stimulus events
from impinging on the attention of the organism. 1In addition
to this, Luria observed iﬁ a number of éxperimental §ituations,
that stimuli of low or medium intensity which always evoked
an OR in normal children, did so only infrequentiy in MR chil-
dren of the same CA. With strong stimuli; however, retar-
dates tended to give large OR responses which were difficult
tb habituate.

On certain tasks, verbal instructions were given to
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make a relevant stimulus a signal stimulus, which normally
clicits a strong OR, resistant to distinction. Luria found
this procedure resulted in an OR strong enough:to hold the
normal child's attention, to the extent that they were un-
susceptible to distraction to irrelevant stimuli, whereas
the procedure was found to be ineffective with MR chilaren.

In summar?, Luria suggests that mental. retardation is
directly related to different types of neurological impair-
ment. Th%s further implies that the examination of OR dif-
fefenées in normal and MR children will discriminate the
specific areas causing learning_and attentional deficits in
the mentally retarded. A similar hypothesis has been pro-
| - posed by Meldman (1970); He contends that the MR shows lower

v
general arousal and low selectivity of attention; and thus
Meldman (1970)vdescribes mental retardation as "mental hypo-
attentionism".

Hervef, in reviewing the literature, it becomes appar-
ent that the results of Western research have failed to sup-
port Luria's theory in its entirety.

In terms of OR research, the main point of contention:
rappears to centre on the habituation aspect of the OR. The
studies which provide support for.Luria's hypothesis come from
T experiments using similar simplg stimuli such as tones of
light flashes. Berkson_(léGl) examined GSR responses of nor-

mal and MR subjects and concluded that MR children respond

" less intensely and for a shorter period of time to short dura-
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ation auditory or visual stimuli than do normals., Further
evidence supporting Luria's research‘is reported by Vogel
(1961) who foundxthat‘retafded subjects consistently re-
covered the basg*ino GSR more quickly than normals. The

results of these studies support the hypothesis of a weak O

in MR subjects and faster habituation effects.

Sﬁpport for Luria's hypothesis concerning the differ&n-
tial respondina f MR's to Weak and strong stimuli is evid nt
in the findings reported by Fenz and McCabe (1971). Th
fouﬁd that the normal subjects showed a greater OR‘té‘ aker
and average tones, whereas retardateé responded moreistrohgly
than normals to strong tones.

on the other handd several studies have reported no
habituation differences in comparing MR and normal subjects
(Clausen & Karrer, 1969; Das, 1973; Johnson, 1976) and others
have reported (in direct contradiction to Luria's hypothesis)
slower habituation in MR subjects in c- —-arison with normal
subjects (Baumeister, Spain and Ellis, 1963; Tizard, 1968).

In interpreting the results of no difference ér slower
habituation of the OR in MR subjects, Lewis, Goldberg and
Campbell (1968) have presented a viable alternate hyp§thesis.
They suggestwthat if one accepts the neuronal model assump-
tionéiproposéh by Sokolov, then it would be predicted that
the MR¢S would be less efficient in processing stimulus in-

formation. With each stimulus presentation normal subjects

acquilre information more efficiently and therefore would
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habituate faster than the MR's who would require more stimu-
lus presentafinﬂs to form an adequate neuronal model. This
possibility has been\expressed by other Western researchers

(Heal and Johnson, 1970; Johnson, 1976).

Luria's hypothesis of ‘a generally weak OR in MR subjects,

has been questioned as a result of a series of investigations
by Johnson and his assqociates (Johnson, 1976: Eiliot and
thnson; 1971; Heal and Johnson, 1970). For ekample. Eliigt
and Johnson (1971) compared CA matched samples of 15 EMH and
15 normal suhjects on measures of the digital blood volume
+ component of the OR to two kinds of stimuli. 1In phése one a
relevant tone stimulus was presented-lO times, which resul-
ted in a significant OR for both groups. \In phase two,

N
irrelevant light stimuli were presented 10 times duringuper—

formance of a task and neither groups significantly oriented

‘to the stimulus. The results would support Sokolovs theory

concerning the filtering aspects of OR, although the flndlngs_

of no dlfference in the magnitude of the OR, fails to support.

the notion of a weaker OR in retardates.

Similar discrepant results have been foundiin studies
concerning arousal de ~its in retardates. 1In their studies
of the delayed response performance of retardates and\Compre-
hensive overview of studies of reaction timé task perfprmance
Baumeister and Kellas, (1968) suggest that the MR-1s unable
to maintain a level of attention that is required for fast

RT performance. In support of Luria's hypothesis Baumeister

/

/

/
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and Kellas (1968) conclude that:
"Enough evidence has been presented to lead to

the tentative conclusion that retardates suffer
a pre-stimulus arousal deficiency or attentional

lag" (p. 88).

Hermelin and O'Connor (1970) specifically reviewed sev-
eral psychophysiological studies in the area of mental retar-
datién and their findings indicated that there is "the possi-
bility of unusual levels of arousal in subnormals and sevérely
_subnormal subjects"” (p. 146). On the basis of their review
Hermelin and O'Conner concluded that:

1) Such unusual levels of arousal certainly contri-
bute to psychological deficit.

2) There is substantial experimental evidence in
relation tc both CNS and ANS to ratify the theo-
retical proposition of differences in arousal
levels of MR's and normal .subjects.

3) If arousal and expectations are to be related to
cognitive impairment in mental retardation then

measures such as anticipatory response will be-
come apparent.

4) Some attempt at sub-classification on the basis of

different braln pathology should be made.

“Berkson (1961) compared normal and MR subjects on GSR
measures and findings favg}ed the suggestion of impairment
of arousal in MR's. He concluded that MR children respond
less intensely and for a lesser period of time to short
duration auditory or visual stimuli than do normal children.
Despite these strong claims purporting an arousal deficit
in MR's, the literature oncé again reveals’gross discrepan-
cies in fesults. .

At the conclusion of his analysis of ability structure,’



51

clausen (1966) indicated that retardates do not control
their own level of arousal to the same extent as do normals
and that they display an impairment of mobilization of arou-
sal which interferes with their readiness to respond to
outside stimuli. However, in a later paper concerning arou-
sal theory in mental retardation, Clausen (1973) suggests
that the evidencc favoring an arousal deficit in MR's 1is not
conclusive, and that we cannot assume that all MR's show less
psychological acgivity than nofmals; In a review of the
| experimental studies of ANS functions and behavior of MR's,
Karrer (1966) found MR's (except Down Syndrome subjectsﬁ to
have lower skin resistance than norméls and were less reac-
tive to stimuli of weak or moderate intensity. However, con-
founding results were reported in responses to strong stimuli.
fhe Stern and Jane (1973) review of more recent research, also
indicates that there is no clear cut evidence for one position
over the other. They point out that there is evidence for
MR's showing higher arousal levels, lower arousal levels, no
differences and mixedbreéults. They conclude that the theory
of arousal deficit in the mentally retarded is still open to
question. ‘ [N
The resolution of discrepant Soviet and Western research |
has more recently become aligned with a general OR theory, in
that findings such as those reported by Clausen. Lidsky and
Sersen (1976) strongly indicate that autonomic responding:

patterns widely vary across different subgroups of retardates,
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and can likewise be 'altered as a result of varying task
parameters and degrecs of stimulus complexity. Failure to
consider the above in comparative research, might well re-
sult in situations of discrepant interpretation. With re-
spect to the apparent lack of agreement in regards to Soviet
and Western research, Das (1973, 1976) and Das and Bower

(1971) have pointed out, that the subjects utilized in Luria's

-

. & .
e majquty of the Soviet and Western studies

.héve ﬁ£?llzedg51mplu stimuli such as light flashes and toneé,
and little has been done in terms of control for the infor-
mation processing and atter’ onal demands intrinsic in task
parameters and stimuli complexity. Recent studies have
shown that performance differences may accrue as a result of
var&ing the preparatory interval in a reaction time task
d(KrUpski, 1975) by varying the quality of the stimulus (Das,
1976, Freeman, 1972) as well as altering sustained attention
requirementslin vigilance tasks (Semmel, 1965: Swets and
Kristofferson, 1970). Of particular interest to this re-
search, is a study by Freeman (1972) as outlined by Johnson
(1976). The separate influences of brain damage and MR on

the OR were examined to clarify whether the Soviet hypothe-

N

sized OR weakness in MR's is a function of either or both.

The subjects included 2 groups of EMR and normal CA matched
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subjects diagnosed as brain damaged, and 2 groups of EMR and
normal CA matched subjects with no evident brain dam-ge. - The
design was similar to that of Luria and Vinogradova (1959)
and the words stimuli (cap, hat, map and tree) werebpresented
auditorily as heart rate measure was recorded. Following a
series of habituation trials for each word, the stimulus
word "cap" was invested with signal value by instructing the
subject to press a bufton each time he heard it. The analy-
sis indicated that ne significant variance was associated
with brain damage or the interaction of brain damage with IQ.
Important differences were found however between MR and nor-
mal subjects in terms of responses to qualitative differences
[
in words. Responses to phonetically similar and neutral words
p;oduced slight acceleration for both.grcups and similar strong
decelerative responding was apparent for the signal word "cap".
The significant differences occurred in response to semanti-
cally similar words. The MR subjects showed significant
deceleratioh, to the word "hat" with no difference in maghi—
tude from the response to the signal word. 1In contrest, the
normal group responded to the semantically similar word with
significant acceleration. Freemen (1972) concluded that:
1) The presence or absence of brain damage seems
unlikely to be responsible for inconsistencies
K in the literature;

2) The differences being detected by measures of the
OR may be cognitive.

In summary, of the theoretical and empirical literature

conce:?ing retardate attention deficit, and OR and arousal,
- o ,
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the following conclusions may be drawn:
1) While attention deficit may be considered a dis-
craminating factor peculiar to MR's, there is no -
conclusive evidence to support a neurclogical impair-
ment or weak OR and arousal hypothesis.
2) The several studies reporting slower habituation
of MR's may plausibly be considered in view of Sokolov's
theory. MR's would be considered inefficient infor-
mation proéeséors, and lacking in ability to efficiently
select and filter out relevant and irrelevant stiﬁulus
information. Thus the MR is unable to maximize the
amount of information processed per stimulus presentation
and would require more presentatigﬁs to form an édequate
neuronal model.
3) Consideration must be gi¥en to the degree of mental
retardation as wéll as physiologicai responding charac-
teristics of the subgrouf of MR subjects being examined.
_4) Research results have been confounded by the utiliz-~
ation of simple and complex stimuli. The evidence from
more recent éﬁudies.indicates that it would be more
profitable to simultaneously examine the attention andﬁ
information processing demands required by the experi-
menﬁal setting in comparing MR and normal subject dif-
ferences. Both reaction time and vigilance task para-

meters appear to bé useful experimental paradigms for

sﬁchwe$§mination as well as variation of the quality of
sonEE

4
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information to be processed.

in éoncldding this section, it would appear that the
general notion of attentional deficit in MR's due to arousal
and OR malfunction, is stiil open to question. The more re-
cent investigations in the psychophysiological literatuie
would Suggest that if attentional differences do exist in
EMH children when compared to MA matched normal children,
such differences should become apparent in examination of
autonomic responding during an information proceésing task.
These considerations are to be specifically examined in
experiment two of this study. While the literature is essen-
tially void with respect to comparisons such as the above,
Clausen;bLidsky and Sersen (1976) have indicated that:

ﬁOf the autonomic measures in the various conditions

of this and other studies, Skin Resistance (SR) and

Heart Period (HP) appear to be the most productive

in discriminating groups. Both have merits of high

%ggersession reliabiliﬁy and ease of recording" (p.

Since HR measures are considered to e reliable mea-

sures of OR and arousal, it is anticipated that the inclusion

a o

of HR (along with reaction time) measures in the levels of
processing task would similarly provide reliable dependent
measures of attentional differences in EMH and normal children.
The validity';f HR and RT as measures of attention will be
discussed in the rationale for Experiment “wo.

In summary, the selective review of the literature indi-

cates a wide variety of appﬁﬁaches in terms of examination of
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memory performance differences in EMK amd normal children.
Although the levels of processing model was formulated on

the Basis of adult experimental inﬁestigations, the model
possesses several advantages over the traditional "mogiall:l
memory. Particulagiy in view of retardate investigations,
the "modal" model has‘biased research in this area toward

the search of the "defective" memory store, and cohsequently
the emphasis has been directed toward structural limitations.
The ievels of prooessing model abandons the notion of memory
stores, in favor of emphasis upon the qualitative nature of
processing operations. Since the phenomenon ofvdeeper levels
of processing at encoding, resulting‘in greater recal’ éppearS~
to be a robuet-eoncept in adult investigaticas, iﬁfis pos—
sible®that ££é effects.will ~. similarly demonstrable in EMR
and normal children samp_es. 1oreover, an emphasis on quali-
tative differences in me ory p}ocessing, could lead to great#ﬁ'“
er insight, in terms of whicu 1evel§ of oroceésing most re&d—
ily differentiate normel and retardate samples.

The more recent investigations in the de?elopngrgicand
‘mental retardation research have generated a substantial
understending of the factors which delimit the memOry per-
formance of young children and retardates (;.é; mediation
.deficiency, production deficiency, metamemory abilities).
_aEffects 'have similarly been dlrected toward ‘a dellneatlon

of the factors that fa0111tate the memory performance of

Aolder_chlldren and adults. Both,fhé development of attention .

B w BEROEN
) .
Lol
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abilities and memory processes\Ti.e. rehearsal, imagining)
as well as memory strategies (i.e. catégorization, elabor-
ation learning), would app: r fo 5e crucial factors in this
regard. More important, . studies have shown that young chil;
dren and retardates can be successfully trained to utilize
such”faciiitative factors, and thus iucrease their levels

of performance. Experiments concerr.ir - Jdifferential learn-
ing conditions, poiﬁt to the positive effects of employment
gf,intéhﬁianwl learning condiéibns, particularly for oluecr

children. It would,seem that children at this age level may
}‘; 3;\

¥ a _ ,
,bqsgess‘the ability to enhance memory performance, although
: éiiéitafion of these abilities‘réquires an intentional o
;léarning condition. Therefore, performance that is inferior
:due to a productiod'déficiency, may be improved through
knowledgé of a recall requirement and/or the strategic plan-
ning prior to task implementation. Yo

The design of this study is such that memory processing
differencws in EMR and -normal childr;h, can be simultaneously
assessed w..n respect to levels of processing, as well as a
result of diffefential'learning conditions, through examin-
ation of recall pefformance.

Since the notion gfrattention—deficit has oﬂﬁxlbeen,ad-‘
vanced in interpreting membry’differences in retardate and

'. normals, thlS pOSSlblllty will be' explored in experlment two,

through” a§1llzatlon of heart rate and reaction time measures.
A
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CHAPTER 111

EXPERIMENT ONE

Rationale

The levels ol processing memory model Cmﬁﬁdnand Lock-~-
hart, 1972) has been formulated on the basis of research
involving adult samples. The reéearch-literature is essen- . ®
tially void with respect'to any experimental investigationéﬁ?ﬁif%ﬂ
utilizing the levels of processing model with-children 6;1 ‘€%¢
retardate samples. HOWever, the feasibility and efficacy
of such investigation has been w1dely exhorted 1n the llter—
»aturev(Medln and Cole, 1975; Jablonski, 1974, and Brown, 1974).
Medin ;nd Cole (1975) have suggested that future J.fes.ejarcl')‘h‘/\l
with children or retardates using the levels of brocessihg
approach lends promise of enhancing the cognitive theorists
poéitidn as an "additional source of theoretically relevant
variation" (p. 130). In ada}gion, they have posited that
such experiments may sér&e to clarigy the relation between
"depth" caused by differert rehe;féal activities fromA”depth"
resulting from differential comprehension. This distinction
is implicit with that posed in the introduétion of this study. -
Are differences in retardate and normal memory procéssing the
result of the retardat?'s failure to adopt strategic memory

devices such as control processes and memory strategies (i.e.
»

58
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subject to remediation) or is it a matter of limited or fixed
structural capacity (i.e. maturational levél)?

The direction of present developmental .research points
to the necessity for a flexible framework in which to examine
changing normal and retarded children's memory processes and
perforﬁanée. The levels of processing model presents a quali-
tative orientation, as opposed to a structurally confined
memory model, and as such can accommodate a wide range of ex-
perimental questions. >Wher@as the experimenter utilizing a
modai memory model posits questions relating to capacity/
temporal aspects of various memory stores and subsequeht
retention, the levels of processing model generates questions
that focus on how the subject processes the iﬁformétion_pre—
sented hiq.,and which processing strategies pgomoté‘optimal
retrieval.  The distinction is astutely explicated by Craik’
(1973)f‘ |

"Memory is a by—proauct of an ess#nhtially percep-

tual system, STS is off to the side in the route
an item takes_from the egvironmquh;o LTS and '
whether we maintain the item at the STS level is

very much an optional strategy rather than a
structural feature" (p. 62).

The levelé of processing model allows slmultaneous exam-
ination of sample differences in "strategic" processing, as
well ‘as how:individuals use their available "options" for ,
maximal memory efficiency. The cofollary éxtends thrbugh ﬁ%}
all stages of memory maturity. Therefore it is possible to-

examine memory performance differences of various population

samples (e.g. adult-child; hormal-retarded) énd systemati-
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cally determine how the qualitative interaction in memory
performance differs as a result of experimental conditions,
age, and intellectual level. Since memory depends heavily

on optional strategies employed by the individual, the possi-
bility of training optimal encoding and retrieval strategies
and processes 1is apparent.

The notion of individual variation in memory performance
is suggested in Underwood's (1969) attribute theory. The
concept implies that individual differences in memory per@Qr—
mance may be the res@§£7dffdifferential attention to the en-
semble of attributes at the time of encoding. This noﬁion
has been examined at varying age le&els‘and the results sugL
~gests that there are differences in the relative importance
of various attributes at different ages. Bach and Underwood
(1970) examined developmental changes in attribute dominance
of acoustically and semantically varied words. The results
‘fevealed that for younger subjects, the acoustic attri?ute
~dominated, whereas for older subjects, the semant%c attri-
bute was stronger. Moreover, subjepts who encodeé‘items
according to acoustic dominant attributes, forgot the words
more quickly than.subjects who encoded items according to

semantic dominant attributes. Similar findings have been

reported by Felzen and Anisfeld (1970) and Freund and John-

-

Cy
son (1972).’ The importance of individual differences, such

as the above, in experimental research is seen to be centrally
relevant £o cognitive studies (Hunt and Lansman, 1975, But- (h\\

>

terfield, 1976). Further investigation in this area, can be
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suitably accommodated within the levels of processing frame-

work.

Butterfield (1976) has discussed at length, the problems

and contféversies associated with investigative attempts to
determine whether retardate memory perforhance differences
are solely a functionlof developmental structural capacity,
or a function of causative factors peculiar to retardation.
On the one haﬁd welhayo seen that training or ;p%tructional
experiments with retardate subjects can rqulﬁﬂin more pro-
ficient performance (Brown, 1974; Brown, Campione and Murphy
1974; Flavell, 1970; Butterfield, Wambold and Belmont, 1973).

on the other hand, Zeamon {1973) and others have argued that

AY

retardate growth rate rew?ins stable, and therefore struc-
tural limits must differentiate the retardate from the normal.
The difficulty that this issue presenté is well formulated
by Brown (1974): | |

| oy o
"There appears to be égéroblem with establishing a
valid distinction between fixed capacity restric-
tions and trainable control processes in that -this
would require that the effectiveness of a training
procedure be independantly evaluated. The problem
is not acute if a particular training procedure
is successful since it would then be possible to
conclude that a trainable control process was invol-
ved and had ‘responded to training. However, diffi-
culty arises when training does not alter perfor-
mance. 1Is this due to the presence of a structural
capacity limitation or due to the inadequacy of the
training procedure itself? It would be necessary to
exhaust all possible training techniques before con- -
cluding that an intrainable structural feature had - )
been discovere?, surely a logical impossibility" (p.
61). .

The problem, therefore, becomes one of sorting out cog-

.
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nitive structural variables that can be anticipated from a
developmental context; those structures that Specifically
delimit the mentally retarded; and those processes which may
promote‘cognitive growth. Butterfield (1976) has Suggested
that in‘ideutifying process differences between samples '"the
goal is to account for all] between Subject and all within
subject'varianqe in task performance" (p. 42). He further
suggests that’thls goal may be achieved by certain manipu-
lations of the laboratory situation. One method would. be to
record direct measures of what people ao to produce the per-
formance outcome (e.qg. response time). As an aiternative
method, Butterfield (1976) suggests “that simple age and IQ
affects implicate no process; but interactions with manlpu—
xtlated varlables do allow lnferences about Processes that
distinguish age and 10 groups" (p.16).

This approach is closely aligned with the position out-
llned by Medin and cole (1975) who urge researchers to utll—
ize a process orientation in a Comparative psychologlcal
approach in studying human cognition, They suggest that
usiug non—standard bopulations in experimental research can ;
Serve to "maximize both the generality. and parsimony of a
theory.. . The process orlentatlon applled in a theoretical
framework can serve to Sort out what observed differences
in" (p. 115). This approach has already been successsfully
applied in the area of mental retardation (Brown, 1974) and

child development studleS'(Flavell, Beach, and Chinsky, 1966;

.
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Keeney, Cannizzo and Flavell, 1967; Meacham, 1972; and
white, 1965). With respect to’ experimental investigation,
the approach calls for a holistic frame of referenc;,in
identifying logical referents for study and then working
through plausible variations on a basic experimeqtal para-
digm. This procedure is clearly evident in Bfown's (1974)
investigations which have"previously been described. Brown's
approach =..rved not-only in identifying distinctions in-
memory performance of retarded and normal subjects (of rele--
vance to the psychometric tradition); but she further ox-
Fended the utility of such investigation by attempting to
determine whether the distinction was structural or function—
al (of relevance to remedial specialists).

Thus fé;, experimental investigations of the levels of

e .

processing model, and the recent devglopmental research coﬁ—
cerning memor? control processes and strategies, have remained
separate and independent. In light of the abové’dibguss;on,
it is suggested that the two approaches might be fruitfully
melded to allow simultaneous examination gf meméry performance
differences that accrue fr.m levels of processing, as Well as
from utlllzatlon of strategic memory and control processes.
The major purpose of this experiment is to examine memory
processing differences in normal and retarded children util-
izing a levels of processing model. In addition, differeﬁ—

tial learning conditions (i.e. iné¢idental, intentional, and

planned intentional) have been incorporated into the experi-



mental design, in order to cxamine and compare memory strat-
egy and procesgs differences in normal and EMR chil&pen. The
incidental learning condition involves only the levels of
processing tésk, whereas the intentional conditions also in-
volve knowledgé of the reccall requirement. Intentional con-
dition subjects will be individually interviewed in an attempt
| to determine the memory sfrategies and procesSes'that were
utiiizéd during the levels of processing task to facilitate
their recall. The approach to be utilized will follow the
" structured interyieQ technique describéd by Kreutzer,‘Leonard
and‘Flaveli (1975).‘ The technique focuses on the subject's
own awareness of his mnemonic ability aﬁd limitations; his
aséessment of task demands involved in rettrieval situations;:
and how the child might use a repertoire of de ~oerate and
conscious memory strategies particularly in confrontation of"
an expected recall requirement. While the use of this tech-
nigque remains relaéively unexplored in the literature, Brtter-
field (1976), in reviewing the more recent trends in cognitive
"development research, éﬁggests that interviewing may be a
"wvaluable tool" in examining children's memory proceéssing
differences. In summary, this experiment has three specific
purposes:
. 1) To investigate memory performance differences

in normal and retarded children on the basis

of recall, utilizing the induced levels of pro-

cessing paradigm.

2) 7 ine differences in memory performance
ih normal and retarded childrén's recall that
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might result from differential learning
conditions.

3) To explore the further differentiations in
recall performance that may occur as a re-
sult of informing the subject of subsequent
recall requirements, as well as the induce-
ment of the subject toward the planning of
memory strategies prior ta task presenta-
tion. It is anticipated that the inclusion
of the pre and post task interviews will
provide some indication of such metamemory
skills of individual subijects.

A peripheral area of exploration to be included in this
study, is the measurirng of reaction time. Since depth of
analysis is considered to relate to "the amount of attention
paid to the stimulus" (Craik and Lockhart, 1972), we should
be able to predict differing processing times for the quali-
tatively distinct levels of processing. Thus shallow levels
of processing (physical) would require the least analysis and .
should reflect shortest response latencies; whereas deeper

semantic levels analysis should result in longer response

latencies.

Definitions

Incidental Condirion - Subjects are only instructed in a

description of the experimental task.

Intentional Condit. o - Subjects are instructed in the des-

cription of the experimental task as well as the recall
requirement at task completion. Subjects in this con-
dition are interwiewed after the recall requirement task.

Planned Intentional - Subjects are provided the same instruc-

tion as the intentional group and given further infor-

o
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mation regafdiﬁg the categorical nature of the words
included in tﬁe task. A pre-task interview is given
to.induce the subject to devise{étrétegies to improve
their recall performance. A post;recall taskwinterview

is conducted to determine the Strategies employed by

the subject.

Hypothesc::

The hypotheses presented here are in part, a test of
the basic formulations of the levels of processing model
(Craik and Lockhart, 1972, Craik and Tulving, 1975) and ;
generalizability to differing subject populations; This
would imply that above all en’ »a_ 1g strategiei mal oyed by
a subject, it is the level of processing that best pre--
dict subsequent recall performance. Whereas the prediction
of greater recall following deeper levels of processing in
children has been supported (Lawson: 1976), earlier studies
of memory attribute dominance (Baéh aﬁd Underwood, 1970: |
Felzen and Anis eld, 1970; Freund and dohnson,‘l9§2) have..
indicated that the orthographic/acoustic attributes are dom-
xinant in children's memory and thét the semantic attribute
dominates in the memory of older subjects. The results of
this etudy should help clarify fhe matter at least for théx
pre-adolescent stage of deveIOpment. |

On the basis of evidence from developmental research,

(Brown, 1974, 1975: Flavell 1971; Meacham, 1972) there is a
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strong indication that conditions of intentioﬁal learning,
greatly enhance memory performance,‘particularly at the pre-
adolescent stage of development. General recall has.been
improved, both as a result of simply instructing the subject
of subsequent recall requirements, as well as by soliciting
the subject to employ his metamemory abilities in planning
memory strategies optimally efficient for task execution.;
The present study.has the additional advantage of simultan-

eous examination of both the levels of processing effect and

differential learning conditions (é.g. el tal, iﬂtentional
and plénned intentional). 1In ligh' of the above consider-
ations the following hypotheses a- 0Osite .

Hypothesis. I: oOver all experimental conditions,
recall performance for .oth groups (normal and
EMR) will be positively -elated to deeper levels
of processing (i.e. physical < phonemic < semantic).

Hypothesig 1-1: oOver all experimental conditions,
recall performance of normal Subjects will be greater
than that of EMR subjects. .,

Hypothesis 2: oOver all eXperimental Eonditions, reac-
.tion time latencies will be positively related to _
deeper levels of processing (i.e. physical < phonemic
< semantic), for both suject groups (normal and re-
tarded).

Hypothesis 2-1: over all experimental conditions, re-
action time latencies will be shorter for normal
subjects in comparison with*EMR subjects.
‘ <

Hypothesis 3: oOverall recall performance will be posi-
tively affected by differential learning conditions
(i.e. incidental < intentional « planned intentional)
for both experimental groups ( normals and EMR).

Hypothesis 3-1: The positive effect in recall perfor-
mance due to differential learning conditions will
be greater for normals as’compared to EMR subijects.



Method

Subijects

Normal and educable mentally retarded (EMR) children
were the two populations utilized in this study. The normal
children were selected from an elementary Separate school and
the EMR children were from a specia’ sch.ocl i~ the City. Pre-
liminary screen;ng involved the perus * of school records and.
consultation'wiﬁh the teachers and counsellors in order to
exclude subjects with any sensory, emotional or organic anom-
alies._'Letteré were then sent to ﬁhe parents or legél guar-
dians to obtaip written EOnsent for their child to partici-
pate in the experiment.

The sample characteristics of the groups weré as follows:

Sample Chronological Age Mental Age Intelligence Quo-

(ca) (MA) tient (IQ)
42 Normal x = 10.2 years % = 10.4 yrs x = 102.6
(range 9.0 to (range 9.0 to (range 90 to 114
12.0 years) 11.10 years) Lorge-Thorndike)
42 EMR x = 14.3 years X = 10.3 yrs x = 72.5
- (range 13.2 to (range 9.0 to (range 63-80
- 16.7 years) 11.11 years) WISC)

\

Subjects were randomly assigned to one of three experi-
mental conditions (incidental, intentional, and planned in-
tentional), and each experimental group included 14 normal
children and 14 EMR children. Male and female subjects were
equally represenfed in each experimental condition.

It should be noted that the sample groups in tnis study
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(EMR and normal chil@ren) were mat~hed on the basis of hehtal
age. This basis of comparison was favored over a chronologi-
cal age match to provide a more‘stringent test of sample dif-
ferences. It is acknowledged that the advanced CA e EMR
sample would bias the results En terms of general e~ “~len-
tial backgyound. However, the bias is favored toward the
EMR sample in the expectatior. that performance would be more
closely related to that.of their normal counterparts.  Differ-
ences thét may result therefore, are even more stringentiy
examined. )

Stimuli and Apparatus

The experimental‘task involved the presentation of 30

-

slide mounted orienting quéstions and ceorresponding impera-
tive word stimuli. Theré\Were ten of each of the three orien-
ting qﬁestion types (i.e. physical, phonemic; semantic¢). A

. quéstion such as "Does this word start with a "t2" Jas cho-
Sen in order to necessitate the subject to pfocess the corres-
ponding imperative word stimuli.at a relatively shallow level.
In order to correctly respond to su a question it was an-
ticipated that one would gngage in all analysis‘of the physi-
cal structure of the word. - A deepe#;level of analysis was
activated by aéking the subject to'make‘a_decisionlabout a
word's rhyming characteristics.‘.To induce the subject to-
ward this level of processing the corresponding imperativeﬁf
word stimuli, a question suéh,as "Ddes_thisiwéfd rhyme with

cat?" was presentea. The deepest level df analysis ({semantic)

-

-~
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L was obtained by inducing subjects to process the categorical

,proce551ng of the entire word, it - the depth of analysis

70 L
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characteristics of a word. A questlon typlfylng the actlva—
tion of this type of processing would be "Does this word mean
a .type of animal?"

In view of the above description of the levels of pro-

‘cessing orienting questions, it might be argued that the quesﬁ

-

tions direct the subject's attention to’specific aSpects“of
M

the word. For example, in asking the subject‘to make a decis- .

ion about the starting letter of ‘a word, it might be said that

the whole word is not being processed, and therefore would

Nl

result in limited recall of physically processed words. This

possibility was'examined by . Craik and Tulvingg(l975,”Experiment

5) and the results indicated that even with complex phy51cal
&

L]

that determined recall., J

' "The word stimﬁli‘were-selected from tHe Rosch (1975),

goodness -of- example ratlngs of semantlc cal 'ories.”From}each e

w
4

of the chosen 51x categorxes (clothlhg, furnlture, fruit,'“eh7;

1cle, vegetable, and weapon), f1Ve hlgh r@nklng words were
- ":-:‘i»’)

selected Table XX%;II of Flsher and Yates (1953) random num-

bers was utlllagd to randomlze the words. The words were then

s

'palred w1th~a "yes" or %D" value and physical, phonemic or seman—'

tic orlentlng questlon, and then randomly recorded. A complete

listing of the orienting questlons and related imperative word

stimuli may be found in Appendix-A.

'An experimental trial began with the exposure of the

orienting question slide for a period of six seconds. During

~ -
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this time, the question was read aloud by the examiner. An
1ntersf1mulus interval of 4 seconds followed and the impera- =
tive word stlmulus was then exposed on the screen for one
Second. The time interval from imperative word stimulus on=

set to oné@t of the next orienting question was 10 seconds.

AAdgomﬁiete ‘rial lasted'twenty'Seconds, and the total task

co 'Egb‘ted thlrty trials.

Fdhe slide stimuli were projected with a Kodak carousel
.8lide prOJector mounted with an eledtro—mechanlcal shutter to
o // 3’ 2
:E;ntrol stimulus exposure. The Sequence of onset and dur-
4

ation of experlmental stimuli were automatlcally controlled

-

by Huntér Decade Interval Tféegs The Hunter Tlmers 51mul- o
N ’ Ryeg

taneously actlvated the projectgk sﬂutter for the 1mperat1ve

word stlmulushexposure,.as well as@anlelectronlc lumlnous

dlgltal dlSplay stop clg%% which was used to measure reaction )

{tlme. The respondlng aotaratus conslstgd éf a metal box W1th
A

two protrudlng buttons. The clock was stopped by the sub-

'jects button press respons%i whlch was:. 1nd1cated by the! llght—
R} vztv

';w‘lng of one of the two llghﬁé (1nd1cat1ng a. "yes"‘or “no“

0

response) The experlmental stlmull were progected onto a

. wall, approx1mately four feet in front of the subject.

-
/

. Pilot Study o o - //..

A pilot study was: conducted at q C1ty Separate school to

assess subject comprehen51on of Qhe levels of proce551ng task
questlons and word stlmull, and: to determlne the ~adequacy of

quéstions Selected for the pre and post task interviews. Sub-.

P ' )
L . . . >
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'

jects of chrqgnological age (CA), mental age (MA) and intelli-
gence .quotient (IQ) similar to those involved in expériment

one and two were examined. Three learning conditions were

designated. The incidental condition subjects (Ss) were"told

'R
. o

that thef were to respond to the orienting questions and
matching word Stimulus as quickly as possible; théy were nét
,férewafned of the memory aspect of the taskﬁ@~ﬁothﬂintention—
al anq plan%fd:intentiogal subjects_Were-ian;ﬁed prior to
qtask administra@ion of «the.recall requirement at task'complé—

L4

tion. ‘4lanned intentional subjects (Ss) were also inter-
o o *

viewed pridbr to tqskgépmﬁgﬁfbrgﬁion to induce them to plan
: 5 g’ ¥ : .
: B YLV
' strategies to increggéugﬁﬁégﬁpenc recall performance.
The g;Stfibutioﬁ of subjects was as follows: ¥

R h]
o

“ . : s, i ! s
Ty . ) . incidental . intentional planned
f“%%' w“o ST it S @ int%ptional
. . ° ,/ . - . 13 .
. - L N o
aNormal _ 5 ] 5 .5 kS
i g - ~ » :
- > 3 : ‘ .
e SIS 5 g';:. . ) T
EMR - '« 5 .5 T
. o r 7 % ..
. ‘ . N o

Subjects were examingQ%éndividually,,and”were seated -
aéréss;a tablé‘from.th gefimenter.ndThe children wefe'in—

e £
ne : ' , : : .
Jﬁé&md of - the task procedure and asked if they undersgood &

what was required. The experimenter rgad‘%héxo%ienﬁing ques-~

fidn to_the subject and then pfesenggd tﬁe impe;g£ive wo;d‘ .
1 .

stimuli which was typed on 3" x 5" index cards. The subject

responded by answering yes or ho énd‘the»reSponse'wés.recorded'

by the eXaminer;] Both the intentional and piaﬁngd intention-

al condition partic}péhts were interviewed Jpon completing

. ' -7

LY

i
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'The orienting question fur trial #15 was revised as a. resul®™

fof the examination of Subj@égkerrors. The word ,:plnach"'

( ‘ 73

the recall task to explor¢ the kinds of strateglos they
actu‘lly employed in preparation for subsequent recall The
int.rview questions are listed in Appendix B.

The level of reeall was determined by requesting the

‘bject to name as manyfww de as he could remember from the

xperimental task.* 1ts of the reééll fask indicatcd

a hlerarchloally arranged’(e g phys1cal < phonemic < seman-
tlL) level of proce531ng effect and substantial performance
dlfferences between normal and EMR chlldren Only slight
indication of a conditions effect was indicated.

The average number of correct responses was 28.40/30 for

the EMR children amd 29.73/30.00 for the normal children.

Y

.1in the questlon "Does this word rhyme with splnach°" was too

dlff;cult for subjects to read and was llkely mlslnterpreted

)

tution of the word radlo“ for

N

Kw . . . 3 § - o .
:‘by its graphic 51jllar1ty to the correspondlng word stimuli
h

“lettuce" With e subst1

._;),

splnach” the ‘task battery\was assessed to be adequately com-

prehensive for both subject groups. (4

-~ ¢ :
« Subject protocols of the interview responses were assessed
oy {

to determine the clarity of the questdons and the revised in-

. . .
\ - 4 N

terview questions are listed in Appendix C.

"ﬁ; v » ‘ N —~

»>

. Instructions - ,

a ~

As'mentioned‘previously,_Subjects were randomly assigned

to one of three/experimental conditions (incidental, intggk "’

o
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S "‘(k'. o ) . - . .
tidﬂﬁ% and planned intentional). The instructions given to

the Ss in the incidental condition were:

nr am going to ask you to do a task which igéludes
30 questions about 30 words. The guestions and words
will be présénted on slides and the question will be
»
read to you. When the word appegrs on the sbreen; I

FN
L}

want you to answer the questioni'"yes'" or

no" as

quickly as you can by pressing the correct button."

\
"

The intentiogal gréup was given idenﬁiéal instructiong
with the addition af being informed of tHe recall requiremenp.
The addifion to the above consisted of the following:

"I also want you to tryxandvremember as many of the

words as you can. After the task I will ask you to

o
tell me all- tﬁg words ySu remember. "
)‘ ‘ .
‘The sat 1nst§a§t1@ns were glven to the planned 1na“

tlonal group, with SpeCLi‘lC: 1nformat.1pn about  the mdded; -

The addltlonal information given to thls‘groupfwaai'.

"Now, there are five words in each type or éateéory of

, words-‘ Thelsig types of words are weapons, clothing,

' fruit, furnitufé; vehicle "and vegefable. Do you have
any questioqs.so far about what yoﬁ are to do in this
tas%i"‘ If therg;were no.é%e%$ion§,'the éxaminer‘re—
sponded : zOkay, firsé I want to ask you a few éuesiohs"’

and ‘would then proceed with the pre-test interview _ ;g}:,

questions.




In presenting the planned intentional grqQup with
additional category information, it was enticipated that this
would provide an extra option for Strategy planning to effect

thé. most efficient recall of words, as comﬁared to partici-

pants in the other two conditions.

X ‘ " S
\ )

NS

Procedure

The experiment was conducted in small, quiet rooms in

&y

i

each of the schools. The lights remalned dxmmed throughdut

the subject's stay in the experlmental room to allow maxn_mu?n"w
AN
clarity of stlmull presentatlon and to provide the subJecgf ,

.an opportunlty to adjust to the reduced llght durlng the '

?

'readlmg of 1nstructlons . ..f“ o -

Yy
g
P

v r

The subjectsfwere seated directly in front of the exam-—

iner, facing a screen»approximately four feet in.front of him.

A

£ P &
: pOSltlonLd to allow comfortable manipulation

of the resPonse buttons?@ﬁé the appropriate yes and no button
wasulndlcated. The anroprlate instructions were then read
to the subject. Pract_ce trials consisting of each of the

orlentlng question types (i.e 3. levels x 2 response types)

were given and the subject was asked to 1nd1cate his résponse e

v

decision by pressing tHe yes or no button. When three con-

Do '
secutive correct responses were made, the examiner would say,

"Okay, now we will begin the task." Th- examlner then p051—
/

'tioned the initial'sllde for the experlmental task on the

Kodak- carousel sllde progector The response dec181on and

. —

reactlon tlme was recorded by the examiner for each trial.

- - » , \\ ‘.Q' L Yy zo

& i

o

<

Y
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At the end of the 30 trials the subject was requested to

tell the examiner all the words he could recall. All re-

called words w. rcorded by the examiner. After the
recall inter- © <thc¢ -_bjects in the intentional and planned
intentional ¢’ g o0 were intérviewed, and all subjects

were asked not to inform future subjects that a memory task

'was part of. the experiment, .
. : ey U - o .
Scoring Lo <7 o
. . ~ 2

l._Response decisionS' The responses indicated by the button—

3 ,press of the eubject were recorded ﬁurlng task presenta—

N A wi A

tlon and 1ncorrect responses were qndlcated by i’rcllng

R

”the trlal ‘humber on the subject's protocol sheet. At

-task completlon the total number of correct and incorrect

o~

- reSponses were recorded for the’ 30 questlons :There

‘ ~were 15 yeq< and 15 ”no" correct responses,

aee
.

2. Recalied'Qords- The words recalled were dictated by the
subject and recorded on the back of the sub]ect's pro-
tocol ‘sheet. -The wordsrwere'later/categbr;zed in terms

-of the correspondingjor?enting queetion. The percentage
of words recalled out of the 10 possible in each of
‘the physical, phonemic, and\semantic categor£ES.were

-

computed for .each subject.

N k4

3. Reactaon tlme-' The reaction times in mllllseconds for the
'(;' 10 questlons in each of the phy51cal, phonemlc and se-

' mantic categories were averaged for each subject. The
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averaged scores from each of”the three categories

were then usetllin the data analysis.

Analysis and Discussion .
2 .

Pre®ious studies utilizing samples éf young children
have often found an interaction of sex différences and experi-
mental variables. For this §eason, an initial analysis was
carried out to check for possible sex difference effects in
this study. Main effects due to sex were examined utilizing

a 2. (groups) x 3 (conditions) analysis of variance (ANOVA)

L

with recall and reaction time as dependent variables. The
results indi;ate that there were no significant differences
for sex in either normal or retarded samples on recall or
reaction time. See App;hdix D for ANOVA results Thus fur-
ther énalysE,.of the recall and reactlon time data was car- .

“gps collapsed over sex. The results of a com—-

parison check for correct responses, were 28.76/30 for ndr-

-~

-mals and 29.30/30 for EMR' s

/ 1]
) | . o
Recall: Results .

A}

Recall performance dlfferences were examined utilizing a

P (group) x 3 (condltlons) x'3 (levels) analysis of variarce.
*uu ?
Table .1 presents the results of this analysis. As it was
N A

ant1c1pated, the results ;ndlcate a 51gn1f1cant main effect

-%dr°group5\(F = 19,084, daf = l/78,fp £ .001). The mean per-

- : c g ’
centages recall, collapsed over conditions and levels were:

22.09 pércent for normals and 14.43 percent for EMR. This

L3
(3
+
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Table 1

ANOVA for Normal VS EMR Differences
in Recall: Experiment I

l\@ ’
y N ' >\./,.
Source df MS F R
. ff‘ﬁ .
Between , 4§
O
Groups 1 45.43 19.084 <« .001
Conditions 2 9.24 3.885 <£..05
Groups x ‘Conditiasns - ‘ 2 .19 - .082 NS
Error 78 2.38
Within
Levels ' 2 1%4.51  99.634 .2 0001
Levels x Groups 2 6.72 5.376 .01
Levi 7Ts x Conditions 4 .99 -795 NS
Levels x Groups x Con- ,
ditions _ 4 1.32 . 1.056 NS
AN ’ '
Error\ 156 1.25
%
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analysis further revealed a Sfﬁnificant group X levels in-
teraction in recall performqﬁvq (F = 5.376, df = 2/156, p <
.01). The mean recall for’éfelps by level, collapsed over
conditions 1is graphically depicted in Figure I."Examination
of the graphic display of EMH and normal recall performance
differences would,suggest that the seAantic level of analy-
sis most readily -differentiates the two groups. 1In order to
determine the specific nature of the groups x levels 1n2§~
action separate Scheffe T-tests were carried out. ' The Ae:ns
‘comparisons across levels between groups, rcveals siénificant
differences at the phonemic (F = 8.46, df = 1/78, p « .004)
and semantic (F = 20.36, df = 1/78 p< .00002) levels. From

J
this, it would seem that proce551ng that regquires minimal

'analy51s (phy51c§1:l:hresul t& similar retention for both
normal and EMH sﬁgéééﬁs-\whereas the. higher leVle of ‘proces-
sing (phonemic‘and semantlc) which are more cogtiitively de-
manding appear to be sensitive in discfiminating between
groups of differing IQ levels. . |

The analysis.of variance of recall scores vyielded a
~highly significant main elffeg,t for devels (F = 99.634, as £

2/156 p = #0001) (see Table 1). The means for levels collap-

%

sed over conditions and groups were: "physical;lZ.l pe;eent,
? S
phonemic 11.2 percent, and semantic 32.7 percent. The overall

levels effect is consistent with the results of preV1ous;;.
pJ

studies {Craik and Tulv1ng, 1975; Shangl, Das and Mulcahy,

197% (in press); Lawson, 1976). The recall performance for
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both groupg in all, conditions increased with deeper levels

ing. However, closer examination of the level

¢

means revealx differences somewhat contrary to the predic-

of proces
tions of Craik\and Lockhart (1972). The levels of processing

model postulates that retention subsequent to qualitativedy

differing ehcodind will follow a-distinct pattern or hier-
archy. Thus ph s'ghl_ngcessin is expected to effect the
r kZJ/, physi g p

poorest retention; phonemic processing should result in bet-

ter retention; and the highest retention should follow Seman—

tic processing.
The extensive series of experiments reported by Craik
and Tulving (1975), confirmed tﬁk;hypothesis bf'qualitatively

distinct levels of proce551ng in the recognltlon experlments

.o

(1, 2, 5, 9, 10) and in the recall experlments ( 3 and 4) when
the words were processed twice. Howeger, the proportion of

words recalled by level on one presentation (experiments 3
p , gxperiment

b}
and 4) do not follow a distinct levels hierarchy. ‘Fhis lack

of distinctiveness in recall perform#hce was a major issue

raised by Lawson's (1976) study.dizrigfv1dence from hlS flnd—
ings do not clearly and consistently support the notlon of

three qualltatlvely dlSthCt levels of process1ng.

-

In order to evaluatevthe degree of_dlstlnctlveness in
, ‘ . : iy

recall performance between‘the~;hree levels \of pfocessing in
‘ . “ ’ :

this study, the data was subjected to a correlated T-test com-

parison of means analysis. Table 2 gives the probabllltles

bf T's foradlfferences between means for normal and EMR groups,

okt . . . ) -
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collapsed over conditions. For both normal and EMR groups,
, . B
‘a pattern of clear statistical distinction in recall between

physicai:andvsemantic, and phonemic and semantic levels is

evident; however‘there were no significant differences in

recall between the physical and phonemic levels of processing

for either group.‘ Therefore, the resultsonly partially sup—,i

"port the notinn of qualitatively distinct levels cf processing,
It was interesting to note that in examination of the

actual percentage increases’ between conditions across levels,

the iﬁtengﬁpnal conditions most clearlxgbenefitted phySical

1
e

incidental to the intentional conditions were 8 03 percent
” .

3.93 percent, and 4.64 percent for physical) phonemic Bnd.

recall;g The respective percentage recall increases from the

semantic. levels 'of processing.

| &’ The anticipated increaseddrécall performancekdue to .
differential learning cdndi}ions is confirned w%th&a‘si niri_
cant main effect for conditions (F“=73L885] df»; 2/78, p £ |
.05) (See Table 1). . The means for conditions, collaps«d over
levels and groupSVWere:>‘15;O percent'fcr incidental, 19.6 |
percentvfor intentional, and 21.4 percent for planned inten=
tional Figure 2 show: thaf when iecall means -are separated
for .normal and EMH groups, the pattern of increased recall‘
"performancegacross conditicns is notably Similar. Although)
there were no Significant interactions for conditions, Scheffe

T—tests revealed significant differences in recall means be-

tween,the inCidental and plannednintentgonal conditioen, (F =

Ly
,
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3.93, df = 2/78, p = .02)7 These results would suggest that
although bofh EMR and normal children in this study Were-abic
to increase recali\porformance through self-initiated memory
control processes under the intentional learning conditien,
the most significant ihprovement‘accrued_from strategiq pge—
planning in the planned ihtentional condition. ‘

It was anticipated that normal Ss would be most likely
to benefit by the addition of ti.. intentional learning con-m
dition and the opportunity ‘or »r¢ anning of word recall.
strategies. However, ther wau <o atially no group differ-
ences found in comparisonsof Lhie pefcentage‘increase in recall
performance across conditions (7 percent for normals and 6
percent for EMR'éj. Thus, it would agpear th;t the ability

to utilize strategic memory and control processes is associ-

ated with mental age level. °

A brief discussion éf the pre- and post-task interview

" results may be instrumental at this time. In the previous
chapters, it was argﬁed that the incorporation of the inter-
view component into this study wguld extend the utility of

the research in terms of focusing on the subjects own aware-
ness of his mnemonic ability and limitations, and provide in-
sight‘into the repertoire of deliberate and conscious memory .
s%rategies available to the Ss. ihe specific interview‘ques—
tions for the pre- and post-task interviews may be fouﬁd in
Appendix C. Although the interview responsé data‘'was not amen-

able to statistical analeis, a brief subjective summary of
& e



i
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\

'reSponees‘}s included in Appendix E. \
As outlined prcviouely,.only the planned intentional
group was interviewed prior to the experimental task, for
oF . ‘ .
the purpose of inducing Ss toward strategic planning for
remembering. Examination of subject response protocols re-
vealed distinct 81m11ar1tlou for normal nd EMR Ss in terms
of:
1) their self assessments of'being good rememberers,
2)frecognieing that memory is usually better if told
to remember, |
3) and in termelef the variety and types of strategies
suggested to faeilitate'memory. : .

Group differences were evident however, .in response to ques-

tion four of the pre-task interview. The normal subjects

N .

appeared to display more confidence in their abi.ity to re-
memberrthe words in the experimental task and offered more
suggestions for ways to approach the task. (See Appendix E-1
and E-2) . F ’

Post-task interviewe were carried out with both inten-~
tional and planned intentional gronps. With regard to the
post-task interview results of the planned intentional group,
EMR and normal Ss responses to question'l and 2 (concerning
‘memory strategies utilizad during the task and what else
they would do if they had to do the task again) were fairly

consistent, although the more efflclent strategy of remember- -

1ng words accordlng to category was only suggested by one

»
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normal subject.

A comparison of responses to the question concerning
whether they thought they remembered more words because they
were told tc remember them,suggééts thét the retarded sub-
jects, upcn completing the task, decided (contrary to their
prediction in the pre-task interview) tha£.intention did not

help them tc remembér. The majority of normal subjects re-

tained their positive pre-task prediction. More EMR subjects

admitted that it was hard to remember the words in the task
and both groups suggestedvthat specific words, rhyming wordd,
and mostly specific categories of words were moét‘difficult

to remember. , .
Perusal of the post-task interview‘responses of the in-
tentional groups, iﬁéicates an essehtially similar pattern
of responding. The EMR subject§ were once agéiﬁ more inclined
to'believe_that their memory performance was no different as
a result of being told t6 remember -the words, Qhéreas, the
majority of normal subjects thought that their memory perfor-
marice improved as a result of intention. Counter to the .
respénse differences found in question 4 for the planned in-
tentional group, the intentional groups were similarly in-~-
clined to admit that it was hard to remember the words in
the task. |
In summary, the overall similarity of reSponsés for.both .
groﬁps_énd experimental cond%tions, wculé suggest that in-

creased memory performance due to intentional learning con-
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ditions and utilizagidn of Memory strategies is primarily a
functiog of mental age as opposed to IQ. The above statisti-
‘cal analysis which'resulted in a main effect for conditions
‘but no interaction tor conditions by grouos Qould tend to

support this suggestion.

" Reécall: Discussion

v

In generai, the analysisbof recall results provide only
pareial support for Hypothesis 1 which postdlated that over
all experimental conditions, recall performance would be
pesitively related to depth of brocessing. While.the Br.o-
posal that depth of processing influences the durability of
memory is supported by the results, the definition of depth
in terms of qualitatively distinct proces51ng domains is nqt
The superiority of semantic proce551ng over both physical and
phonem&c was statistically verified, while differences in re-
call performance between physical and phonemic proceSSing were’
minimal. This lack of distinction between the three levels
found in this study and other eimilar studies (Craik and
Tulving, 1975; Lawson, 1976, would suggest that the free
recallvproeedure.may only be'sufficiently sensitive. to detect
gross'quaiitative differenees inithe nature of thj memory
trace. |

Hypothesis 3 predicted that differentiai learning con-
ditions would improve the recall performance of both hormal

and EMR children. It was anticipated that the intentional

learning condition groups would recgll more words than the
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incidental condition groups, and that the plahﬁed intentional
groups would achieve the highest level‘of recall. The pre-
diction for greater recall in intentional conditions wa::
based on the aesumption that knowledge of the recall require-
ment would induce subjects to employ memory sér?tegies and
processee‘durlhg tasklperformance, and thus raise their
level of recall. The hypothesis was partlally verified 'in
that a signiticant main effect for conditions was obtained.
Ho@ever, a oomparlson of condition meiyf7revealed that
although the difference in recall levels between incidental
and planned intehtional condltlons was significant, the in-
cidental versus' intentional conditions falled to yield a
significance difference rn recall performance. These ‘results
wauld suggest- that the intention to remember alone may not
be sufflolent to increase memory performance at this MA level,
5 »
and that significant 1mprovement in recall requires specific
strategic plannlng. Moreover, since the ablllty to 1mprove

’ memory . performance through strategic planning was demonstrated

by the planned 1ntentlonal groups, it would appear that the

1ntentlonalllearn1ng groups~performance was due to a produc-
tion deficiency. ‘?

The postulatlon of 51gn1f1cantly better recall performance
for normals .in comparlson with -’ EMR s in Hypothe51s 1.1 was
verified by a\ 51gn1f1cant main effect for'groups Further

analysis .of group means revealed that the groups' performance

dlffered signific ntly for the phonemlc and semantic levels
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of proceséing which invoive‘higher levei cognitive énalysis-
. Thus it appears that tﬂé levels:- of processing model provides
. a useful basis of compafison‘to differenti;te the memory
performancé of subjects of differiﬁg'%Q levels.
Hypothesis 3.1 similarly»predicted,thag performance

increases resulting from differential learning conditions

. Surprisingly,

‘'would be greate; for normals than for EMR'
this hypothesis was not confirmed ip g.is experiment. The
gains in roczll performance across congitions were essentially'
the same for both EMR and normal groupé. Since the normal

and EMR samples were equated on the basis.of mental age,

7
v

)these results would suggest that.the ability to enhance mem-
or§ performance thfough’the adoption of differential mewory
strategies may be specifically related to méntal age as
opposed to I0.

In general, these findings demonstfate the efficacy of
utilizing the levels of processing.model in identifying some
qualitative memory perfofmance differencig in EMR and nermal_
children as well as a potential utility for reinterpretation

—»—wand~fgllow—up of Brown's (1972, 1974, 1975) crucial investi-

gations in this area.

Reaction time: Results : .

Reaction times were averaged for each level per subject. ,
The median reaction times were submitted to a 2 (groups) x
3 (conditions) x 3 (levels)‘analysis of variance. A signifi-

cant main effect for levels (F = 23.950, df = 2/156, p«.001)

\\



was obtained and means across levels were 1.661, .374, and
1.983 respectrvely for physical, phonemic and semantic levels'
of processiog. (See Tuble 3) These results indicate, that

for the most part, deeper levels’of processing are associated
- with longer reaction times. This pattern is correspondent‘
with results reported from adult subject research on the
levels of processing, employing a reaction time paradigm
(Craik aod Tulving, 1975: Experiments 1-4).

There was no main effect for learning conditionps (inci-
dental, intentional; and planned intentional) nor for group
differences (EMR and normél) but there was a significant
interaotion'for levels x groups (F = 5.201, df=2/156, -p -~ .01).
This interaction is graphically depicted~in'figure 3 and Shows
that decision latencies appear to dlfferentlate groups at the
phonemlc and semantic levels of processing. In order to
statistically test this observation, the data was subjeoted
to Scheffe Tétest analysis. The results reveal that group
differences only reach significance at the phonemic level of
processing (F = 6.245, df = 2/78, p = .014) although a def-
inite trend was shown at the semantic level (F = 3.178, dfe=
2/78, p é;.076). Failure to reach significance between groups
at the semantlc level, may possibly be attributed to the
utlllzatlon of very salient word categories. The famlllarity
of both subject grouge-toward these categories may have en-

hanced semantic processing and facilitated shorter response

latencies for both groups.
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Table 3

-

ANOVA for Normal VS EMR in Rraction
' Time: Experiment 1

Source df MS F P
¥
Between
Groups ) 1 2.59 2.973 NS
Conditions 2 .02 025 NS
Groups x Conditions 2 .47 .540 NS
érrOr " 78 .87
Within
Levels. 2 2.26 23.950 < '.ob;
Levels x Groups . 2 .49 5.201 < .01
Level x Conditions 4 .05 .533 NS
Levels x Groups x Con-
ditions o 4 .03 .370 NS
Error 156 .09
( A
n= 14 ° !
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In order to determine the degree of differences between
reaction'timegqaséociated with each of the three levels of
proceésing, the data was submitted to a corrélated T-test
‘comparison of means analysis. Table 4 shows the probabili- -
ties of T's for differenccs between means in réacﬁion time
'for normal and EMR subjects, collapsed over conditions. Close
surveyance of these results reveals that responding times
were significantly differentiated across le?els for normal’
subjects:; whereas reéponding for EMR subjects was limited to
statistically significant differefitiation bet@eenvthe physi-
cal level in comparison to the phohemic and semantic levels.
Although it is virtually impossible to determine the specific
reasoﬂ for this discrepancy, the results would support the
notion that normai subjects are more efficient information
processors (Holden, l§707 Thor,'i97l). Whereas normal‘sub—
jects conformed to the predictions>§f amount of analysis nec-
éssary for all levels of processing, the EMR subjects demon-
strated processing efficiency only towérd grosérqualitative
differences. (i.e. shallow processing (physical) was significant;
ly faster than deeper (pﬁonemic ang semantic) levels of'pro—
cessing.) This minor‘discﬁepancy, would not pose a threat to
the ieor -tical level;.of processing model, as Craik and Tul-
ving (19/5) have determined that proééssiﬁg time would\not by

itself, reflect a totally reliable index of depth.
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Feaction time: Discussion
The above icaction !'ime performance findings SUpport
hypothesis 2 whieh prodicte . that rewtion time measures
. "~ * I
- would be positively rela t;l to lepth of processing. Statis-
tical analysis supported :he 1 >tion of hierarchial Jdifferen-

‘N A . .
tiation between levels for normal subjects: and partially faqr

the EMR subjects. There was a Cclear distinction betweep the -
lower level and higher levels of processfng, but the'diféor~'
ence between phonemic and semao@io proceSSing'for‘tho EMR
" subjects Was not significant. ‘

Oon the basis of findings from previoosksthdies with MA
matched normal and EMR Samples examinfhg reactioo’times‘(BaujJ
.meister and Kellas, 1968; Bower and Tate, 1976), Pypothesis'ﬁ

2.2 predicted that EMR subjects would" dlsplay longer reSponse

latencies. Counter to expectations, there was 110 51gn1f1cant

.main effect obtained for .groups 1n<reactlon tlme performance.--.

However, the examlnatlon of reaction time means by level re-
vealed groupidlfferences in the order of increasiod'reaction
tioes Whereas the normals reactlon tlmes 1ncreased accordlng
to the amount of analy81s required at suoce531Vely deeper
levels (i.e. phys1oal‘4;phonemic {Lsemantic): the.EMR Ss had
longest reSpohse‘lateﬁtices for phonemic levels and:shortest'
‘reactlon times for phy51cally processed words\- It would
appear that although EMR's ‘are no different in terms of simple
respondlng to 1mperat1ve word stimuli, they lack eff1c1ency

in ascertaining information processing demands, and discrima



inate only in terms of gross qualitative differences.
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CHAPTER 1V

EXPERIMENT TWO

. Rationale -

The.experimentvbne results ha;e shown that even though‘
both EMR and normal chiidren demonstrate superior recall for
words semantically processed and an increase in performance
under ‘planned intentional learning conditions, the overall
recell performance of the EMR sample is markedly inferior
to that of their MA matched normal peers. Therefore, the K
purpose of this experiment is to examine the levels of pro-
ce551ng task performance of MA matched normal and EMR samples

~

in an incidental learning condition, and to explore the possi-
bility of qﬁ attentional deficit in EMR’g which may account
for such performance differences.

The theoretical‘and empirical literature provide ratifi-
catioﬁ of the notion that the development of memor? and etten—
tion are complimentary processes. They.mﬁtually function to
enhance the quality or efficiency of the person's incorpor-
‘ation of information from the extegﬁal environment and exhi-
bit stage specific improvement throughout the course of de-
velopment. Fishbein (1976) has suggested that the attention
of the young infant is controlled by the random bombardment

of stimuli in the environment and is gradually impioved as

j
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the child develops the abllltles to control his systematlc
exploratlon of the environment. Attentional processes, im-
prove as a result of selectively attending to task relewant
infoéﬁation and being able to sort out the incoming infor-
mation as relevant or irrelevant/ Numerous experimental
studies emp. /ing a w1de varlety of behavioral 1nd1ces at
various age levels, have been reported that would support a
developmental maturatidhal.context of attentional processes
(Zinchenko, Chzhi-tsin, and Tarkanov, 1963: Abravanel, 1968:
Vurpillot, »1968; Maccoby and Konrad, 1966; Lehman, 1972).
Tmmature or deficit attentional abilities have also been
widely noted in the theoretical and empirical investigations
of researchers in the area of mental retardation (Baﬁmeisteqjv
and Kellas, 1968; Denny, 1966; Luria, 1963: Zeamon and House,
1963). |

The above discussion has direct ramifications.in regard
to the levels of procegsing'memory'model utilized in this
study. Craik and Lockhart .(1972) have indidatéd that atten-
tion is a necessary component for efficient memory perfor-
mance, and is cénsideréd a central feature of primary memory.
The postulates of the levels of processing-model have been
experimentally tested using'normél adult subjects whom we-
assume possess mature attentional abilities. The question
that arises is: "What would happeh if subjects with presumed
attentional immaturity (pre—adolesceﬁt children) or deficit

attentional ability (menuﬂ_retardates) were subjected to this
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experimental paradigm?"

On the basis of the literature review, it would be an-
ticipated that children's memory performance will be nega-
tively affected as a result of mental'age (develqpmental
level):; and that the performance of mentally retarded chil-
dren wili further be negatively affected as a result of an
"attentional deficit." Therefore, in a general sense, recall
performance differences“obtained (i.e. the qualitative levels:
of processing differences in EMR and normal childrenh) would
also reflect a somewhat peripheral index of attentional dif-
ferenceg. However, the indexing of such attentional differ-
ences would, in the context of this study appear to warrant
closer examination.

The study of attentional’ processes has been extensi&ely
examined within a psychophysiologiéal context. The'orienting_
reaction (OR) and arousal mechanisms play an important role
in facilitating the organism's ptimal'perceptiQH.of incoming
stimuli.‘ Indices such as heart rate (HR;'and,rééction time
(RT) have been reliably indexed in reiation to £h¢ OR and the
organism's attention to the internal and external environment.

With respect to the role that heart rate plays in ref-
erence to information processing and attention, Lacey's (1959)
"intake-rejection" hypothesis suggests that: 1) Attention
to the external environmen£ (intake) is associated with the
HR decrease; and that 2) Rejection of the external environment

~

or attention to.the internal environment is associated with

-
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HR increase. These changes are believed to have funttional
siénificance in that they can influence the sehsory recep;
tivity of the organism and thus, attentional performance.

The literature review réveals‘substantial theoretical
and empirical evidionce to ihdicate“an impairment of atten-
tional procnsSQS in retardates due to inadequate OR and arou-
sal functioning. Similar observations have been reported
for younger children. From this, it might be suggested that
thg efficiency of OR and arousal functioning may be\cogni—
tively based. In terms of Lacey's (1959) hypothesis, such OR
and arousal function deficits should be reflected in differ-
-ences éldegree of HR deceleration and acceleration, as well
as, in the processor's inability to effectively co-ordinate
the intake aﬁd‘rejecéion mechanisms.

A developmental study reported by Sroufe (1971) supports
this hypothesis. The phenomenon of cardiac-—rate deceleration
prior to stimulus onset, within the context of a fixed fore-
period reaction time task, was examined in male sibjects of
six, eight and ten years of age. A linear relationship be-
tween age and anticipatory cardiac rate deceleration was
found; with older children showing grééter and more reliable
decelerations during the five éecoﬁd preparatory interval
(PI). Howevér, the decéléraﬁion was not reliable when a
longer (10 second) PI was imposed on the task a; any age

le&el. Tt was further noted that in the simple RT task, the

anficipatory HR deceleration correlated significantly with
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the speed ;f responsé. These results suggest a developmen-
tally related improvement in the ability to6 maintain atten-
tion, as reflected-by differeﬁces in the magnitude of the HR
deceleration (attention to the extefnal environment) during
the PI. Similar findings have been reported by Elliot (1970)
in comparing children with adults; Krupski (1976) in com-
paring normal and EMR adults; and Sroufe, Sonies, West and
Wright (1973) in compariﬁg clinical learning disabled‘sub—k‘
jects with normal control subjects. ' .

Other studies, utilizing the fixed foreperiod reaction
time paradigm, pkovide convincing data which suggests that
increased HR during the PI may be related té covert rehear-
sal (Tursky, Schwartz and Cridef, 1970) or reflective of the
degree of processing or'decision making demands (Coles, 1974:
and Coles and Duncan-Johnson, 1975); that .HR deceleration
reaches iﬁé nadir (lowest point) during the second in wﬁich
thé‘attentive subject is to respond (Chage, Graham and Gra-
ham, 1968): and thét the magnitude of HR deceleration at the
end of the PI Qaries according to information processing,
detection and response requirement (Walter and Porges, 1976).

As pr;viously discussed the evidence supporting attén-
tioﬁal deficit in MR's (in a psychophysiological context) is
inconclusive due to tﬂe fact thdt investigations have largely

_focused on the utilization of simple §timuli rathe? than
tasks involving stimuli of higher, or more complex informa-

tional value. However., the previously described findings of

’
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Sroufe (1971) and Freeman (1972) would suggést that atten-

tional differences of MR and normal childrer? in information

processing tasks would be apparent.

On the other hand,_there is an ‘abundance of empirical
evidence to support the hypothesis of retardate attention
deficil on the basis of reaction time studies. Consistent
findings of slower reaction timé perﬁormanée for MR's in
comparison with normal subjects have ‘widely been int?rpreted
as reflecting immature. attentional brocesses; inability to
sustéin attention; or inability ﬁo maintain an appropriate
preparatory set (Berkson, 1960; Clausen, Lidsky and Sersen,
1976; Baumeister and.Kellas, 1968; Liebert and BaumeiStef,

1973; Krupski,

‘Baumeigfer and Kellas (1968) for example, in their com-
preheqsiVe‘overView of the studies concerning RT andAmental
retgrdation, suggest that the retafdate is unable to main-
tain the level_oflattention that is required for fast RT per-
formance; whereas Denny (1966) suggests that the retarded lack
the ability to produce "seif—initiaﬁed sets".'.The retardate
) cannot initiate a set or "readiness to respond" as easily as
the normal becaudse the MR is more stimulus Bound. Denny
(1966) further suggests that the retardate is "more at the
beck and call of each and every stimulus chahge" {p.5). _dther
““udies have reported a greatef.incidence of intra-individ-

L ~iability- in retardate responding (Liebert and Baumeis-

te “3: and Berkson, 1961): and both Holden (1970) and
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Thor (1971) have demonstrated that retardates process stimuli
more slowly than normé}s. These collective findings would
Sugges; that retardates wii}\display slower RT's in compari-
son with either CA or MA matched normal subjects. On the
other.hénd, Jones ana Benton (1968) found the MR's to differ

only within a CA matched condition as opposed to an MA matched

condition.
\

The exberiﬁentél evidence provided inlthe works of Krup-
ski~(l975, 1976) lends further insight into retarded andv
normal Ss performance differences in tasks utilizing heart
rate and reaction time measures. In a study examining heart
rate changes during a fixed reaction time task, in normal
and EMR ;dult males, Krupski (1975) reports results consis-
tent with previous research findings. The EMR oroup had sig-
nificantly slower RT scores, and were generally more variable
as a group than normals even wiEﬁAEsxtaken into account.

More significant, was the finding that both groups exhibited
expected HR deceleration during the shorter preparétory in-
terval but within the 13 second interval no such pattern was
found for the EMR's. The majority of MR's instead typically
.displayed a HR deceleration duripg the second after the signal
stimulus. This may reflect the MR's difficulty in maintain-
ing attention throughout thé extended PI. Elliot (1970) and
Sroufe (1971) have reported similar findingé in studies with
yeung children and suggest £hat this phenomenon is a func-

tion of develOpmentg' Krupski (1975, 1976) provides an alter-



105

nate interpretation for these results, in suggeEting fhét
the MR subjects are simply misjudging the'length of the PI.
This being the case, such innaccurate pe;ception of the
temporal cues would clearly interfere with the abiltity to
make a fast RT. E
In concluding‘this sectien,’the evidence eutlined here
suggests that the inclusion of heart rate and reaction -time
measures inte_the'levels of processing study should provide
- an adequate measure to exemine attentional differences of
EMR and normal subjects. Close examiﬁafidn of HR response
' protocels and RT scores, should reveal crucial areaslof
. attentional malfunction in EMR children, if indeed such a
deficit exists.
These areas could collectively or specifically include
such factors as:
1) inadequate~preparation in anticipation for responding:
2) inadequate sense of timing of the preparatory interval:
3) longer-processing times (RT):
4) lesser magnitude of HR responding;
“5) undifferentiated responding to quelitatively differing
| stimuli. g
The‘specific;objeCtives for this study are:
1) To investigate memory performance differences in
normal and retarded children on the basis of re-
call, utilizing the induced leve f processing

paradigm.

2) To further explore differentiations (in normal
and retarded children) in performance that may

'Y
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occur as a result of inadequate attentional
abilities by means of heart rate and reaction

time measures.

Definitions

Orienting response - A reliable system of psychdphysiological

and skeletal changes within an organism, in response to .
a condition or discrepancy between a neuronal model and
~~_stimulus.
Arousal - The general state of the organism's psychOphysio—'

logical activity.
Hypotheses

The hypotheses concerning recall and reaction time are
similar to those advanced in experiment one. They are advanced
in an attempt to test thé generality of the basic assumptions
of the levels Qf processing memory model, in. an incidental‘
learning condition, for EMR and normal children.

The examination of she-interagtion of attentional ability
during perfor@ance of the levels of processing ta. . is also
a primary consideration in'this experiment. The e loration
of these interrelgtio ships is undertaken on the basis,of |
observed hert rate (HR) response patterns and reaction times
during performance of the levels of processing task. The
relation between predicted HR response‘patterning and RT can
be associated with concommitant attentional processes through.

the ..mination of a trial continuum. With the exposure of

the orienting question, the attention of the subject is drawn
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toward the external environment and thus should-initiallQ
result in HR deceleration (Lacey, 19595. As the information
is incorporated there should be HR acceleration indicating
the internalization of response requirements (Laéey, 1959;
‘boles and Duncan-Johnson, 1975). Over the subsequent 17
second preparatory.interﬁal (PI) further HR acceleration
would likely be attributed to conpinued aﬁfention or rehgar-
sal of task demands and the summoning of analysis abilities
appropriate to tésk execution. Toward the end of the'PI, the
HR should gradually decelerate and reach its nadir (lowest
point) at the exact second of the imperative word stimulus
onset (Coles, 1974; Coles and Duncan-Johnson, 19753 Walter
and Porges, 1976; Chase; Graham and Gréham, 1968). This HR
deceleration near the end of the PI interval would evidence
the subject's optimal preparedness for processing the impera-
tive word stimulus and‘the magnitude of deceleration should
reflect the degree of attention (Coles,'l9757_Coles ahd Dun-
can—Johnson,'i9757 Walter’and Porges, 1976). Since deeper-
levels of brocessing command gfeater analysis'and therefore
increased ﬁkggntion (Craik ana Lockhart, 1972), it is further
anticipated that the level of processing should be refiectgd
by the amount of magnitude deceleration (i.e. physical. -

\ o
phonemic < semantic). Fdrther, it is this specific period
which should most readily differentiate EMR and normal sub-

jects in terms of attentional abilities. Performance during

early trials for both groups would likely consist of Ss trying.

Ve . ‘/1/

)
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out or anticipéting task demands. As more trials are expéri—
enced, a learning effect should tégﬁ place and responding
should be much more -clearly differentiated. This could be
the result -of a gradual adjustment_on the part of the sub-
ject to most effectively carry out task déﬁands and/or in-
Creased attention or effort in order to counter habituation,
or task boredom. The interagfion of the levels of processing
task and the patterning of a%tentionél and psychological pro-

cesses in a trial continuum should therefore be reflected in

. the foilowing hypotheses.

Hypothesis 1: Recall performance for both groups (nor-
mal and EMR) will be positively related to deeper
levels of processing (i.e. physical <. phonemic -. se-
mantic). . ' —

Hypothesis 1.1: Recall performance for normal subjects
will be significantly greater than that of EMR sub-~

jects.

Hypothesis 2: Reaction time latencies will be positively
related to deeper levels of processing (i.e. physi-~
cal = phonemic < semantic) for both groups (normal
and EMR). ' '

Hypothesis 2.1: Reaction’ time latencies'will be sig-
nificantly shorter for normal subjects in --mparison
with EMR subjects.

Hypothesis 3: The % HR deceleration/%gr‘both groups
will increase with deeper levels of Processing {i.e.
physical < phonemic -~ semantic).

Hypothesis 3.1: Both groups (hormal andKEMR) will dis-~
play a significant increase in % HR deceleration from
early to late trialS)

Hypothesis '3.2: The % HR deceleration from early to late
trials will be -significantly dreater for normal sub-
jects in comparison with EMR subjects.
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Method
Subjects . “

The subjects (normal and educable mentally retarded chil-
dren) involved in this experiment were selected from the same
schools as the experiment one participants. The vice-princi-
pals, scheel counsellors, and teachers were consulted in or-
der to eliminate those chlldren with suggested emotional or
sens)ry impairments. The school records of the chlldren were
also checked to eliminate children hav1ng medically diagnosed
skin conditions or heart problems. Letters were then sent to
‘parents:or legal gdardians to obtainlwritten.consent for their

child to participate in the experiment.’ The analysis of one

> e : ;
subj@ct was not included in the final sijplET\as'a result of
\

mechanical failures 'in the HR recording eguipment.

The final ngrmal sample comprised 14 s;bjects with a mean
chronological age of 10.4 years; a mean 1ntelllgent quotient
of 102 2 (range 92— llO) and a mean mental age .of 10.4 years
(range 9.0 - 11.10). Th~ EMR sampleAlncluded 14 aubjects-with
a mean cnronological a ~» nof 14.3 years; a mean intelligence
quotient of 72.9A(range.64 - 80); and a mean mental age.of
_10.4 years (range 9. O'—‘ll 10). Each sample comprised equal
numbers of male and female subijects. Only the incidental
learning condltlon was examined in this study in order to tap

the basic attentional demands and the interaction with levels

of processing task performance, without interference of self4
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initiated membry control processes or memory strategies that
a subject may be induced to employ in an intentional or plan-

ned intentional learning condition.

-Stimuli and Apparatus

. ' g

The experimental stiﬁuli‘utilized in this study, was i
identical to that described in experiment I. A complete list-—
ing of thé orienting questions and related imperative word

. stimuli may b€ found in Appendix A.

‘The temporal intervals were extended in this study to
a}low for complete physiological response recording to stim-
uli. A trial began with thé exposure of the orienting éues—
tion for a period of eight seconds. An interstimulus inter-
val of 17 seconds followed and the imperative word stimulus
was exposed.on-the screen for one second. The @ime interval
from imperative word stimulus onset to onset of the next

orienting question was 22 seconds. A complete trial took 48

~.
1
%A

secorids. i

The experimental stiﬁﬁli sequencing was automatically
reéulated by anter Decade Interval Timers. The stimulus
slides were projected onto a scréen, with a Kodak éarousel
slide'projector, outfitted with an electro-mechanical shutter
to controlAstimulus'exposure time. The stimuli were project-
ed- at eye—leveiAthrough a one-way mirror onto a screen lo-
cated four fee£ directl in front of the subject. Reaction

- time measures were taken with an electronic luminous digital

display stop clock. The responding apparatus was wired to

-
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the RT apparatus and the subject's button press stopped the
clock. The mctal response box was £aped to tﬁe right arm of
the chair in which the subject was Seaéed, and one of the
two protrudihg buttons were pressed to indicate the subjrct's
response decision. The . subject's response was indicated to
the researcher, by the simultaneous lighting of one of the
two bulbs (indicating a yes or no response decision). The
experimenter monitored ail recording and control apparati

in a separate réom adjacent to the éxperimental chamber.
Movement artifacts were deteéted through a one-way mirror,
and were noted on the polygraph paper, as they occurred.

A Hewlett-Packard model 1500 polygraph with an integrated
cardiotachometer was utilized in the continuous recording of
each subject's heart rate: The equipment was adjusted to
allow automatic marking on thelbolygraph paper when a response
decision (button press) was made. The paper ran at a con-
stant speed of 5mm/second.

Heart rate measures were obtained by use of silver—silvér
chloride electrodes 0.5 inches inbdiameter, éftached to the
subjéét'é third left rib and sternum with a neﬁtral grouna-
ion the riéht elbow. The subject's right hand was positioned
for response execution. The electrodes were filled with
‘Beckman sodium chloride electrode paste (0.5 concentration)

and were attached to the recording sites with adhesive collars.

Procedure

All subjects were provided transportation to the Univers-
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ity and back to their schools. The experiment took place in
an electrically shielded, sound proofed laboratory and tem-
perature was control led at 70°F. The samples were counter-
balanced for morning and afternon experimental participation.

Upon entering‘the cxXperimental laboratory, the subject
was seated in a padded leatherette armchair, and was asked
to éosition himself comfortably. While the sites of elec-
trode placements Were being prepared ;hd electrodes attached,
the subject was invited to ask questions about the equipment
and electrode apparatus.. Once rapport Wes established, the
subject was instructed in usage of the response box and told
that he‘would be reQuired to answer the . 'stions which ap-
peared in front of him on the Screen. Subjects were requested
to respond as quickly as possible. The average breparatory
time prior to actual task onset, was approximately ten minutes
per subject. The‘time beriod was.considered sufficient for
stabilizing of the heart rate response readings

A total possible of six practice trials (three question
types x two response types) were given prior to the experlment
onset. After three consecutive correct responses, the experi-
‘mental task was begun. During task implementation, response
decisions and reaction times were immeaiately recorded upon
feSponse execution. At the completion o tre 30 trials, the
subject was asked to recall as many of the word stimuli as
he could. Before leav1ng the experimental lakoratory, sub-

jects were requested not to inform their classmates of the
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recall task. The total time in the laboratory was a maximum

of 25 minutes for cach subject.

Scoring

The performance measures of response decision, words re-

called, and reaction time wele computed in the same manner out-—

lined in experiment one (see p- 76 ).

Heat rate measures

Second-by-second heart rate change: For each subject,

3l‘second—by—second heart rate measures were obtéined for

each of the 30 trials. These values included a continuous
recording of the heart rar - 2eginning three seconds prior

to the orienting question onse£ and ending three seconds after
the word slide onset. The.second—by—second heart rate chanée
scores in beats—pef—minute (BPM) were determined by the diff-
erence between the mean BPM for the three seconds precoding
the onset of the orienting question and the remaining 28 one-

second intervals.

Percent deceleration: Percentage decrease in heart rate:

% decrease = 100 x (prestimulus beats per minute), less the
mean-of the two lowest beats per minute in the last 15 seconds

of a trial. This is then dividied by the prestimulus beats

per minute.

Analysis and Discus

P

As in experiment one, the data was initially suriject to

.;an analysis of sex differences on the dependant variables of

1
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recall and reaction time. A 2 (groups) x 3 (levels) analysis
of varlandg/indicated that there was no significant éffect for
sex found on recall data (normals F =23, df = 1/12, p ~ .6413:
EMR F = .51, df = 1/12, p < .488). The responsc latency data
for one EMR subject was omitted from analysis due to a com-
bination of erratic responding and mechanical difficulty. The
2 (groups) x 3 (levels) ANOVA for reaction time resulted in

no significant se# differences (normals F = .61, df = 1/12,

é =< .449; EMR F = 2.84, 4f = 1/10, p =< .1222). Subsequent re-
action time and recall analysis was collapsed over sex. The

results of a cdomparison check for correct responses were 27.46/

30 for normals and 26.85/30 for EMR's

r

Y

Recall: Results ' {//ﬁ\\l :
‘ In this experiment, only the incident¥al learning condition

was utilized. Recall performance scores were subjected to a
2 (groups) x 3 (levels) analysis of variance. Table 5 pre-
sents the results of this analysis. Similar to the recall
findings in experiment one, a significant main effect for
groups was found (F = 8.699, d4f = l/26,.p < .0l). The mean

percentages recall collapsed over levels were: 21.7 percent

* for normals and 12.4 percent for EMR's. This same analysis

vielded the ant1c1pated Significant main effect for levels
(F = 23.860, df = 2/52 P = .001) (see Table 5). The means
for levels collapsed over groups were: physical 7.1 percent,

phonemic 13.6 percent, and semantic 30.4 percent. Examination



Table 5

ANOVA for Normal VS EMR Differences

in Recall:

Experiment II

T
N
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Source daf MS F P
Between
Groups 1 18.11 8.699 =, 01
Error 26 2.08
Within
" Levels 2 40.23 23.860 <_.001
evels x groups 2 2.61 1.546 NS
rror 52 1.69

14
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1
levels. These results are consistent with the predictions

of Craik and Lockhart (1972) and the experimgntal findings
of Craik and Tulving (1975). "Retention subsequent to quali-
tatively differing encoding was positively related to deeper
levels of processing. '

S The notion.of three qualitatively distinct levels of

N
processing was examined in experiment one and the results
(correlated T-test comparison of meanshanalysis) were some-
what cq:ﬁrary to the hypotheses advanced by Craik and Tul-
ving (1975). Although a clear pattern of significant diff-
erence in recall between physical and semantic as well as
phonemic and semantic levels was obtained, there was no sig-
. .

nificant difference between the physical and phonemic levels
of processing for either group. In order to determine whe-

. ther the same pattern would emerge with the experiment two
data, a correlated T-test comparison of means analysis was
‘carried out. Table 6 gives the probabilities of T;s Eor
differences between means for normal and' EMR groups. The
analysis reveals thatvthe pattern of differeﬁces found in ex-
periment one were similarly evident in experiment two. Where-
as the data from expériﬁent two confirm Craik and Tulving's
(1975) prediqtions 5f a significant increase in recall, fol- <>
lowing a hiefarchical pattern from physical to phonemic to
semantic levels of processingy the notion of three distinct

levels of processing was not substantiated in either experi-

ment. Only the physical and Semantic, and. the phonemic ahd“
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semantic levels were significantly different.

Whereas it is acknowledged that the experimental con-
ditions of experiment one and experiment two differ widely,
it is interesting to note that in comparing level means of
the incidental condition in experiﬁent one, with experiment
two (incidental condition), the pattern of recall performance
is similar!in ﬁhat it increases with deeper levels of pro-
cessing (see Figure 5). Fof bothvincidental conditions (ex-

-periment one and two) physical processing resulted in the

least recall; phonemic processing rest 4 in improved recall
performanée, and recall after semantic . s3sing is markedly
superior. These results are in agreement wi. the experi-
mental findings reported by Craik and Tulvi. r { 275).

There were no interactions found in the araly "is of the

recall data for experiment twos whereas it will L« :called

4
4

that a signifiéant groups x levels interaction was obtained

ig experiment one. ’Further analysis of the experiment one
data (Scheffé tests) had indicated that the EMR and normal
groups were significantly different on the more cognitively
demanding levels bf processing (phonemic and semantic), where—
as the difference between groups at the physica% level of pro-
cessing was non-significant. In order to determine whether

é similar pattern would be apparent in the recall perforﬁance
between groups in experiment two, Scheffd T-tests were carried
out. The means comparisons across lev §$—b§tween groups re-
veals a similar (thgugh not as predomigant) pattern as that

<

N ~N\
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obtained in experiment one.  While thére was no significant
difference found at the physical level of processing (F = .68,
af ;'1%26, p:“ .430261); significant group differences were
apparent at the phonemic (F = 4.86, df = 1/26, p = .0364) and
the semantic (F = 5.04, df = 1/26, p = .0334) levels of pro-

cessing.

Recall: Discussion o \

In general, the recall results obtained in the present
study support hypothesis one. In accordance with the empiri-
cal results reported by Craik and Tulving (1975) it was antici;
pated thét recall performance would be positively related to
deeper levels of processing. A significant main effect for
levels was derived and er both groups, leve; recall means
inéreased with deeper levels of processiné. The mean recall
was lowest for words physically processed, then someWhat
greater for words phonemiéally processed, and notably super-
ior for words that were processed at the semantic -level.
'However, similar to the findings in experiment one, this ex-
periment provided evidence contrary to the notion of three
Quaii;;tively distinct levels of processing. Whereas, a
significant difference was obtained between the physical and
semantic, as well as phonemic and semantic levels of pro;
cessing, the difference between the physical and phonemic
levels was not significant. Lawsén (1976 ) has previously

questioned the distinctiveness of the three levels of pro-

cessing and a similar recall pattern was reported in the Craik
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and Tulving (1975).expL.Lment three. Although the authofs
fail to report any statistical analysis of their data con-
cerning levels dist inction, the graphic reprgsgntation of the
data (Figure 3, p. 277) for words presented once, suggests
little difference between physical and phonemic level recall
means. Semantic processing oh-the other hand, consistently
‘'yvields superior retention effects. Craik and TulVing (1975) -
in discussion of their experimental findings, suggested that
tHe‘effects of semantic (deep level) processing'were "both
robust and large in magnitude" (p. 278) and the results of
the two experiments reported here confirm the generalization
of the effects. However, the éollective findings also seem
to indicate that the free recall procedure may only be suffic-
iently sensitive to detect gross quaiitative differences in
the nature of the memory trace.

Hypothesis l.l( wE}ch pfedicted superior récali perfoy—
mance for normal'subjecfs was confirmed. The overall recall
performance analysis resulted in a significant main effect
for groups. A concommitant pattern#of'groub means by level
was obtained for both experimenf ongfand experiment two. In
both experiments, no differences Qstween groups were mani-
fested at the physical_level of processing, though significant
group differences were derived at phonemic and semantic lev-
els. Thus, despite Véry different experiment _ cdhditions,
both experiments yielded consistent main effects ané similar

recall patterns. Indeed the combined findings attest to the

<
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fact that the basic phenomenon under study appears to be a
robust one, as well as providing a useful framework for com-
parison of memory processing differences of populations of

differing IQ levels.

Reaction Time: Results

Reaction times were averaged for each leveivper subject.
The averaged scores in milliseconds were then submitted to a
2 (groups) x 3 (levels) analysis of variance (see Table 7).
A significant main effect for levels was obtained (F = 4. 288,
df = 2/48, p.£. 01) and means across levels were 2. 720 2,954,
and 2.918 respectively for phy51cal phonemic, and semantic
levels of processing. These results fail to wholly support
the notion that deeper levels of processing are associated-.
with longer reaction times. Craik and Tulving (1975) have
conducted a number of experiments which indicate that deFision
latencies increase as more processing is r&quired. There-
fore, shallow process1ng (phy51cal level) would require mini-
mal analy51s and should result in the fastest reaction time.
Phonemic processing should necessitate a greeter émount of
stimulus analysis and thus be reflected in a relative increase
in processing time. The greatest amount of processing would
be required for semantic levels and therefore would be expected
to effect the longest decision latency. These predictions
were conflrmed in Craik and Tulving's (1975) experlments one

to four. The results from the present experlment support only

the first prediction, in that physical proce551ngAresulted
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ANOVA for Normal VS EMR in Reaction

Time: Experiment II
Source df MS F P
Between ’ - a-
Groups 1 .21 .176 NS
Error 24 1.20
Within
Levels 2 .41 4,288 o<, 01
Levels x Groups 2 .29 3.001 « 06
Error 48 .10
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in the shortest reaction time. Decision latencies for phon-
emic processing were greater'tha semantic in this experi-
ment, whereas the reverse order wouid be anticipated for these
two levels., These results are similary hucontrast.with thé
experiment one findings which coincided with the predictions
advanced bv «¢raik and Tulving (1975). A possible explanation
for the discrepant findings in the present experiment may be
attributed to the extended preparatory interval. A readiness
to respond to the phonemic orienting question may have been
éduntered by the subjects' deliberate attémpts during the 17
second interval to.predict the associated rhyming word stimuli.
Such attempts to predict word stimuli for‘physical and seman-—
tic processing questions, would not be expected in that the

Ss chances of correct prediction of the wordAstimull would not
be aé likely as in the case of predict}ng ‘ssociated rhyming

.

word sﬁimuli, .

The 2 (groups) x 3 (levels)lANOVA'failed to yield'aay
further main effects or interactions, although a trend toward
a groups x levels interaction was indicated. This groups x
levels interaction did reach significance in experiment one,
and further énalysis revealed that group differences were
.predominant for phonemic (significant difference) and semantic
(trend) levels of‘process;ng. In order to determine Qhethef
a similar pattern'wou}d emerge in experiment two, the data

. was subjected to a T-test comp#rison of means analysis; though
group differences failed to reach significaﬁce at any .of the

)

\
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levels of processing. It is most likely that the extended
preparatory intervals in experiment two ob.iterated the
groups x levels interaction effect obtained in experiment

one. (see Figure 6)

Reac’ " time: Discussion

The above findings provide only partial support for
Hypothesis 2 which predicted that reaction time measures would
be positively related to depth of'proceesing (i.e. physical -~
phonemic < semantic). The anticipated hierarchical increase.
in decision latency times with deeper levels of processing:
was not obtained for phonemic and semantic processing levels.
Phonemic level proceésing resulted in the longest decision
latenicy time in this experiment. It should however be noted,
that whereas Craik and Lockhart (1975) initially preQicted
and experimentally confirmed their own hypothesis th;t deeper’
levels of analysis require Successively increasing aﬁounts of-
processing time, further experimental investigation led them
to advance an: important qualification to this relationship.
They found that even when subjects were deliberately required
to respond to complex physical processing questions (e.qg.
Could this word be characterized as’CCVVC?)-and easy semantic
questions, the subsequent recall results were significantly
greater for semantically processed words. Craik and Tulving
(1975) thus concluded that although processing time may be
partially predictive of word recall,. it is»the qualitative
nature of the task which determines memory performance above

all other determinants. Indeed, the above recall and reaction-
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time analyses Support this conclusion.

Hypothesis 2.1 predicted that normals would demonstrate
significantly Shorter decision latency times. As outlined
previously, prior investigations using reaction time para-
digms, have 1nd1cated that retarded subjects demonstrate
longer reactlon times in comparlson with both CA and Ma
matched normal saﬁples (e.g. Baumeister and Kellas, 1968).
Such findings have been attributed to the retardate's immature
attentional processes: 1nab111ty to sustain attention, or in-
ablllty to maintain an appropriate preparatory set (Berkson,
1960- Clausen, Lidsky and Sersen, 1976: Baumeister and Kellas
1968; Liebert and Baumeister, 1973: and Krupski, 1975). ~ The
analysis of reaction time data for both experlment one and
experiment two, failed to yleld significant main effects fof
group differences., If indeed, slow reaction times reflect
attention deficit,, the hypothesis of attention deficit for -
retarded subjects is totally unsubstantiated in this study.
The results from a brevious study (Jones and Benton, 1968)
suggest that the hypothe51s will’ hold only for CA as opposed
to MA group comparisons. This pOSSlblllty should become

clarified in the analysis of the heart rate data which follows.

Heart Rate: Results

The following analyses of the heart rate data were car-’
ried out to explore the poss1b111ty that the inferior memory
performance of the EMR subjects in comparison with MA matched

normal subjects might be attributed to an attention deficit.
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Although the data might be analyzed and interpreted in a
numbcr of ways, on the basis éf the literature review, two
major dreas of analysis appeared appropriately salient for
the purposes of this experiment. The primary indication of
attention or readiness for responding to the orienting gues-
tion would be apparent in the analysis of the amount of heart
rate deceleration (attention to the external environment)
prio: to the imperative word stimuli. A learning or arousal
effect should be revéaled in comparison of early to late trials,
and if the retarded subjects suffer from an attentional deficit,
it would therefore be anticipated that normal'subjects‘would
display a greatef amount of Heart rate deceleration (i.e. %
deceleration) than EMR subjects. An attentional deficit
mightvfurtﬁer be evidenced, by the EMR.subjects’ inability to
~estimate properly fhe preparatory interval length, and. as such
would result in a less than optimal preparedness for response
execution at the time of the imperativer word stimulus onset.
The second area to be explored in this study, is related to

the notion that deeper levels of processing would réQuire in-
crea§1ng.émounts of stimulus analyses or attention (i.e. physi-
cal < phonemic <.semantic). Therefore, it might be anticipated
that the greatest % of HR deceleration would occ&f in prepar-
ation for responding to semantic orienting questions. The
above considerations, are reflected in Hypotheses 3, 3.1, and‘
3.2. The statisticai procedure followed in the heart rate

analysis includes anaiyses of variance of the second-by-second
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beats per minuté (BPM) change scores and percentage deceler;
ation.

Previous investigations utilizing heart rate measures
have shown that différences in the prestimulus heart rate
level may effect the magnitude of response obtained for a
stimulus (Graham and Jacksony’£§70). Theréfore a prelimin—
"ary analysis of prespimuluélheart rage using a 2 (groups) x
3 (levels) ANOVA was carriea out to ensure that there were
no'initial group differences in autonomic responsivity. The
analysis resulted in no significant main effects for groups
(see Appendix F). Thus, any group differences which may be
found afe not due to the prestimulus level of HR.

The data was then Subjectéd to a 2 (groups);x 3 (levels)
X the figst 16 (seconds) and a 2 (groups) x 3 (levels) x the
last 15 (seconds) anaiysis of variance with the last factor
repeated within.ﬁ The results of these analyses are given in
Tables 8 and 9. As it was anticipated, the second-by-second
VBPM heart rate change scores analyses, resulted in a main
effect for the last 15 seconds of the grial continuum (F =
7.777, df = 14/364, p< .OOl); There were no other mian
effects, or significant interactions yielded from Lhis analy—
sis. With regard to the main effect for the last 15 seconds
of the trial'continuﬁm, éhe heart rate means collapsed over
groups and levels, seem to indicate that the 28th, 29th and

30th seconds reflect the greatest amounts of heart rate change.

The results conéur with the prediction that the-gfeatest HR
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Table 8

ANOVA for Second-by-second Beats
Heartrate Change:

Per Minute (BPM)
2 (groups) x 3 (levels)

‘"X First 16 (seconds)

131 .

Source daf . Ms F p
Between
Groups 1 4,04 - .014 NS
Error 26 295,94
5
Within
Levels 2 54.68 .515 NS
Levels x Gr&ups 2 23.12 . 218 &S
Error 52 106.11
Seconds . 15 28.89 2.468 NS
Seconds x Groués - 15 1.22 '.164 NS
Error 390 11.71
Seconds x Levels 30 6.35 1.336 NS
Seconds x Levels x Groups 30 5.62 1.182 NS
Errori | 780 4.75 Y

n

14



Table 9

!
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ANOVA for Second-by-second Beats Per Minute (BPM)

Heartrate Change:

x Second 15 (seconds)

2 (groups) x 3 (levels)

Source daf MS F P
Between
Groups 1 49.88 .261 NS
Error 16 191.30
Within
Levels 2 141.80 1.104 NS
Levels x Groups 2 39.51 .308 NS
‘Exrror - 52 128.48
Seconds 14 77.67 7.777 .001
Seconds x Groups 14 5.53 .553 NS
Error + 364 9.99
Seconds x Levels 28 1.85 .434 NS
Seconds x Levels x Groups 28 2.68 .628 NS
Error 728 4.27
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deceleration should occur at the same second interval in
which the imperative wordbstimuli appeared on the screen. ‘
Second 29 of the trial continuum coincides with the onset of
the word stimuli. Since there were no main effects or inter-
actions for levels or dgroups, this analysis seems to indicate
that contrary to expectations, both retarded and pormal sub-
Jects digsplayed similar attention (i.e. heart rate deceler-
ation or readiness to respond) at or near the nadir of the
prepara£bry inﬁerval.

The graphic display (Figure 7) of the mean second-by~
second BPM heart rate change scores for.normal and EMR Ss
over physical, phonemic and semantic trials, largely confirms
this supposition in‘that the nadir (lowest point) HR decel-
erations for both groups fall precisely at the 29th second
interval.

Whereas the overall patterning of mean rate change
during physical, phonemic and semantic tria. 2e Figure 7)
appears markedly similar for both groups, the magnitude of HR
deceleration on visual inSpection; appears generally greater
fof normal subjects. Although there was no significént main
effect found for groups in the geﬁeral analysis, it was antici-
pated that such group differences might become ap;arenﬁ in
examination of early versus late trials over the last 15 sec-
onds. The second-by-second BPM heart rate change data was,

thereforg blocked into early, mid and late trials, and subjec-

ted to a 2 (groups) x 3 (levels) ‘x the last 15 (Seconds) analy-
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Yo

sis of variance. Significant main effects fof both seconds

(F = 8.187, df = 14/364, P 2 .00l) and trials (F = 2,960, df =
2/53, p & .01) were obtained, as well as a significant inter-
action for trials x seconds (F = 2.209, df = 28/728, p £ .01).
There were no main effects for groups (normal and EMR) or lev-
els (physical, phonemic ana semantic) (See Table 10). An |
examination of the graphic representétion of HR means for EMR
and normal Ss, over early and late trials for levels (physical,
phonemic and semantic) (see Figure 8), reveals that the main:
effect for the last 15 Seconds, is once again essentially due

to HR nadir decelerations which range from second 27 to second
29 on early and late trials for both groups. With respect to
the main effect for trials, the graphic comparisons of mean HR
responSe;gatterning'during early and late trials Tsee Figure 8)
indicates that both ywoups (normal and EMR) display substantial
HR differentiation for later trials at ali levels of processihg.
The primary indication of increased differentiation on late
t?ials appears to manifest from"increased HR deceleration (atten-
ti;n to the external environment or readiness to respond ) dﬁring
the latter 15 seconds of the trial continuum. This finding of
a significant increase in HR from early to late trials, would
thus support the prediction of the occurrence of a learning
effect (i.e. increased attention or readiness to respond) as

Ss experienced more tfials{ and/or increased ,effort (éftention)
to offset task habituation or bofedom. Since there were no

significant group differences obtained in the analysis, this in
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Table 10

ANOVA for Second-by Second BPM Heartrate°Change:
2 (groups) x 3 (levgls) x 3 (early, mid, ’

and late trials) x second 15 (seconds) “
Source J df MS F P
Between
Groups o1 87.48 - .145 NS
Error 26 602.00
Within
Level s \ .2 719.81 1.912 NS
Levels x Groups 2 138.28 .367 NS
Error i ‘ 52 376.42
Blocks 2 867.32 3.960 =.01
Blocks x Groups 2 300.85 1.374 NS
Error 52 219.00
Seconds 14 237.09 8.187 4.001
Seconds x Groups 14 13.92 ' .481 NS
Error _ ) 364 28.96
Levels x Blocks 4 223,14  ".720 NS
 Levels x Blocks x Groups 4 113.85 = .351 NS
Error ‘ 104 323,97 ’

.7els x Seconds 28 6.09 .414 NS
wevels x Seconds x Groups 28 10.00 .679 NS
Error 728 14,73 .
Blocks x Seconds 28 ©35.29 - 2.209 £.01
Blocks x Seconds x Groups 28 8.55  °.535 NS
Error B 728 15.97
Levels x Blocks x Seconds 56_ 11,98 1.023 NS
Levels x Blocks x Seconds .

x Groups _ : 56 15.48 1.321 NS
Error . 1456 11.72

N = 14
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turn would suggest that both groups were equally adaptive in
demonstrating reasonably effective attentional abilities (or
readiness to respond) particularly duriﬁg later trials. in
addition, both EMR and normal subjectswdispiay equal varia-
bility and relative accuracy for the preparatory interval
sense of timing (as reflected by nadir/secénd HR deceleration
comparisons) (See Figure 8).

5ince the above analyses indicate that the greatest HR
differences occurred during the latter 15 seconds, only this
portion of the trial continuum was examined, using % HR de-
celeration, in a 2 (groups) x 3 (levels) analysis of variance
for early and late trials.. The results of the analysis (see
Table 11) reveal a significant main effect for early versus
late trials (F :I8 506, vdf = 1/26, ‘p < .01). The resgectlve
means for early versus late trials collapsed over- groups. were
3.8% and 5.8% HR deceleration. There was also a trend toward
significance for group differences (F = 3.450;’df = 1/26, p<
.07). Whereaé the % HR deceleration for normal subjects was
4.8% for early trials and 7.3% for late trials, the deceler-
ation percentages.for EMR subjects were 2:7% and 4.3% respec-
tively. From this‘it would appear that both normal and EMR
subjects were able to capitalize on their attentional abili-
ties as increasingly moré trials were ekperienced The ! sig-
nificant % HR deceleration (attentlon to the external en~
v1ronment Or preparedness to respond) inc. > from early to

late trials might be attributed to A possible increased effort



ANOVA - % Heart Rate Deceleration:

Table 11

2 (groups) x .
3 (levels) x 2 (early and late trials)

141

daf’

Source MS P P
Between
Groups 1 268.99 3.450 <£.07
Error 26 77.97
Within
Levels 2 75.80 1.968 NS
Levels x Grougg 2 24,38 .633 NS
Error , 52 28.52
Blocks 1 -172.06 8.506 «£.01
Blocks x Groups 1 9.04 ~447 NS
Error 26 20.23
Levels x Blocks 2 5.17 .109 NS
Levels x Blocks x Groups 2 15.72 .333 NS
Error 52 47.28 .
n = 14 v

.
1oy
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to mainﬁain attention, and/or a learning effect. However,
the evidence for a trend toward significance for group dif-
ferences, would indicate that the learning and/or effort
effects were substantially greater for normal subjects.

All of the above analyses failed to yield any signifi;
cant main éffects for levels (i.e. physical, phonemic, and
semantic), even though it was predicted that deeper levels
of analysis would require greater attention. With respect to
the design of this study, it is most probable that the com-
bined RT and word processing task, interfered with ény effects
resulting from HR differentiations‘due to qualitative differ—

ences  in word processing.

Heart Rate: Discussion

In general, the results of the heart rate analyses pro-
vide little evidencé to support a hypothesis of attentional
deficit in EMR children. Both EMR. and 'normal subjects dis-
played similar patterns of HR résponding and showed equal
variability and relative accuracy in anticipa;ing the length
of the -PI interval and onset of the imperative word stimuli.

Hypothesis 3 predicted that since words for deeper levels
of processing are expected to require greatér analysis and
therefore greater attention, then the amount of HR deceler-
ation would increase with the c¢z2p.n .7 processing (i.e. physi-
cal ?-phonemic < semantic). Hcwever, neither the analyses of

variance for second-by-second BPIM, heart rate change scores,

or for the % HR deceleration, yielded a significant effect

¢
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for levels of processing. It would therefore appear that
heart rate, as a dependent measure of attention, at least in‘
this particular paradigm, may not by itselgpbe a sensitive
enough measure.

However, differences (aé measured by HR) in attentional
abilities necessary for the experimgntal task in this study,
appeaf to be closely associated witﬁ a learning or effort
effect which results as more trials are experienced and the
preparatory set for responding becomes more stabilized. Hy-
pothesis 3.2 predicted that a generalized effect (i.e. increase
in % HR deceleration) would occur for both groups from early
to late triali; This hypothesis is supported by the statis-
tical analysis and from this it seems apparent that attention
énd preparedness to respond to imperative word.stimuli im-
proved for both groups from early to late trials. Moréovér,
in consideration of a possible attention deficit in EMR sub-
jects, it was fﬁrther predicted (Hypothesis 3.3) that the
improvement or increased % HR deceleration would be greater
for normal>than1EMR subjects. - The statiétical.analysis,
contrary to predictions, resulted in no significant effect
for group differences, although a clear trend waé indicated.
Theféfore, although the majority of the HR analyées féiled
to support-a general notion of attentional deficit in EMR
children, the latter aﬁalysis would sﬁégest that the possi-
biliéy of group (EMR and normal) differences remains, and that

further experimental studies of a similar nature should be
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recommended. The point is well made by Johnson and Lubin
' 9
(1972) who state: .

"There are large segments of bialogical research in
which it is not customary to make formal signifi-
cance tests. If we reject all results not bearing

a certified confidence level, then we reject al- .
most all our heritage of biological research, in-
cluding most of the work done by the winner of the
Nobel Prize. Formal significance tests may be
helpful, informative and sufficient, but are they

‘necessary?" (p. 153)

A possible explanation for the failure to obtain signifi-
cant group differences in this study, may be due to the inter—
active effects due to simultaheous response execution (RT) and
word stimuli processing. This made it impossible to discern
and compare attentional differences that might accrue as a
result of qualitative differences in word processing require-
ments, or differences due to preparation for responding (but-.
ton press). 1In future investigations, attentional differences
might be more clearly determined if the RT and word stimuli
processing task were separated. This could be achieved by
allowing 3 or 4 seconds for actual word processing and delaying
the decision response (RT) until the appropriate signal to
respond (e.g. a buzzer) is given. In addition, the utiliz-
ation of  additional autonomic measures (e.g. GSR, pupil dila-

tion, etc) would allow greater sensitivity for the exploration

of attentional differences between sample groups;



CHAPTER V
CONCLUSIONS

Levels of Processing Memory Model <i;\

The basic formuiations of the levels of processing memory
model, are generally confirmed by the results of this study.
The phenomenon of a greater degree of semantic analysis at
encoding resu.ting in better recall, was consistently demoﬁ~
‘strated for both normzl and EMR children, and across widely
differﬁjng‘experimental situatioﬁs (i.e. experiment one and
experiment two). Although the notion of qualitatively dis~-

=

tinct levels of processing was not fully substantiateﬁiizjv

thisvinvestigation, the model appears to offer a heurj
framework for future research for a number of reasons.
The levels 6f processing.model, as it is presently.
stood (Craik and Lockhart, 1972; ¢cr - and Tulving, 1975,
Craik, 1973; Lockhart, Craik and Jacoby, 1975) retains
emphasis on the qualitative naéure of proéessiﬁg carried out
on stimuli, and the effect this has on subsequent retrieval.
The émphasis oﬁ structurél/temporal aspects in previous memory
models, is replaced by the direct focusing on the psychologi~
cal processes operative during membry task performance. 1In
addition, the e#perimenter is able to exert’considerable con=-

trol over the subject in specifying the orienting question,

145
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and thus inducing a partiqular type of processing to occur.
Within an incidental learning condition, this control is
maximal. In more recent publications, (Lockhart, Graik and
Jacoby, 1975; Craik and Tulving, 1975) the model has been re-
vised and extended to incorporate the notion of increased
depth of processing due to stimulus elaboration. This Would
entail any number of memory processes and strategies that a
subject utilizes to increase the level of recall performance,
and éuch elaborations would usually take place under ingén—
tional learning ¢onditions. At present, the empirical in-
vestigation of this sécond typé of depth of processing is //
extremely limited, although the results of this study would
suggest that the area should be fufther explored. Lockhart,
Craik and Jacoby (1975) have also formﬁiated a distinction
between episodic and semantic memory and the relationship
between recall and retrieval in the revised levels offpro—
cessing theory. Future investigations, based on the lévels

of processing memory model should therefore, attempt to ex-

amine all aspects of the theory.

Differential Learning Conditions

The reSults of this‘study indicate that recall>performance
can be significar y inéreased as a result of differential
learning conditions. When intentional or planned’intentional
learning conditions afe specified, the knowledgé of a subse-

quent recall task and the subject's utilization of any number

"of facilitative memory strategies, interact with the basic
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levels of processing task. Although it is more difficult for
the experimenter té assess the kinds of processes operant
under intentional learning condi;ions, important aspects of -
the memory process in general can be éscértained.

For example, within the context of.the present investi-
gation it was possible to examine the facilitative effects of
incidental, intentional and planned intenticnal learning on
recall performance. The findings of a significant differ-
ence in recall performance under planned intentional condi-
tions, suggests that subjects at the MA levels under study
here (i.e. nine to twelve years), possess the ability to util-
ize memory enhancing strategies, but require specific in-
struction, or planning before such strategies are adopted.
The condition of intentionalﬁlearning alone was not suffig~
ient to significantly increase recall levels, and therefore
performance may have been reflective of a production defié-
iency. Such differences in performance then, do provide some
evidence that memory is not merely a function of different
capacities such as retentiveness, but rather appears to re-
flect the importance of levels of proficiency in selection
and utilization of appropriate memdry strategies.

The present study represents a very general test of the
facilitative effects of memory étrategy and memory control pro-
cess usage,~and no\atte@pt was made to differentiate the
effects of either of these. . Butterfield (1976) had discus-

~ sed at length, the problems that may be encountered in attempt-



148

ing to examine process differences among children of differ-
ent ages or IQ's. He suggests that future investigations in
this area, can eliminate some of the difficﬁlty by 1) exam-
1natlo; of 1nteract10ns resulting from manipulations of
variables; 2) isolating processes that develop; 3) utilization
of direct measurements; &) examination of mediation and pPro=-
duction deficiencies: and 5) through analysis of metamemory
and executive functions. Essentially, Butterfield (1976)
points ouf the need forfa symbiosis of observational and
laboratory procedures, Although some of the above suggestions
were adopted in this study, the emphasis was primarily given
to laboratory procedures. In future investigations of normal
and/or EMR children's memory processing, an attempt should

be made to incorporate both observational and laboratory pro—
cedures, in order to more specifically determine the separ-
ate facillpgtlve effects of memory coqtrol Processes and
memory strategies on memory performance. In assuﬁing an ex-
perimental approach such as this, it will be possible to gen~
- erate a clearer understanding of the conditions necessary to
overcome mediation and production deficiencies, and how best
to 1nduce Oor train subjects to utilize thelr own metamemor y* 

and executive functlon abilities to enhance their own learn-~

ing.

[

Memory Processing ‘Differences in EMR and Normal Chlldren

With respect to the exXperimental results obtained in

this study, it would appear that the levels of processing
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model is sensitive to the memory processing differences df
sample groups with disparate intelligence levels. Whereas
the effects of Physical processing resulted in 51mllar recall
for both normals and EMR's, the performance of the two groups
was s1gn1f1cantly differentiated at the phonemic and semantic
levels of processing.

The performance increases due to differential learnlng
condlt'ons were however, essentially the same for both EMR

:5 ildren. Both groups were able to Significantly

"recall performance under the condition of

'fehtlonal learning. 1t is interesting to/ﬁote that
vdgltlon of strategic planning, the retardates were
able to increase their level of recall to that achieved by

the normal subjects in ‘" 2 incidental condltlon These re-
sults might best be explained by Vygotsky's (1963) theory of
development. He suggests that: "we must determine at Jleast
two levels of a child's development, otherwise we fail to find
the correct relation between the course of development and
potentiality for learning in eaeh'épecific case" {p. 28). At
the first level the zone of actual development represents
those mental functions that have been attained due to a spe-
cific or already accomplished course of development., . The
second level, the zone of potential development, Tepresents a
learning potentiality that may become actuallzed under SR
dlrect&dﬁ/gfv;aait guidance, demonstration or questlonlnc I£"

this is the case, the results of the bresent study would sug-
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gest that whereas the normal subjects were aBle’to independ-

ently process information efficiently (i.e. incidental learn-

3]
~

ing condition), their MA matched EMR peers were only able to
achieve this same levél.%f proficiency through adult guidance
and pre-task planning (i:e. planned intentional condition).
Therefore performance differences hight be attributed to dif-
ferences in the zbne of potential development, as opposed to
differences in the zone of actual develOpmépt. Moreover, a
knowleége of howlthis zone of potential development becomes
actualized, has direct ramifications for school related diagQ
nostic and remediél concerns, as Vygotsky (1963) suggests:
"What the child can dé today with adult help, he will be able
to do independently tomorrow" (p.20). Before the results of
investigatioﬁs such aé the above can become useful in a
‘practical teachingYSituation, &! Med o xnow more about the
limitations and potentialities which characterize a given
developmental level, and how bes; a teacher or an adult can
faéilitate the learning process. As Bufterfield (1976) points

out, ﬁhis can only be achieved through the symbiosis of obser-

vational and laboratory procedure.

Attention Deficit

Differences in retardate and nofmal childrens' learning
and, memory performance have often been attributed to attention
de%}cit. The possibiliéy of attention deficit affecting EMR |
memory performance was .explored in experiment two, utilizing

reaction time and heart rate measures. In general, the analy-
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sis of these measures, failed to yield any significant group-
differences. The notion of EMR attentional deficit was un-

- substantiated by the results of this study, and therefore

the issue is still open to question. Future investigations,
should attempt to separate information processing and reac;
tion time requirements, in order to independently assess the
effects due to qualitative. differences in levels of proces-
sing and differences due to the button press response. It
might be further suggested that heart rate measufes alone,

may not belsufficiently sensitive to detect subtle group
differénces in attention. Since an OR or attention can be
detected by several autonomic measures (e.g. EEG measures,
blood volume, heart.rate, respiration, galvanic skin response,
eye movement, and pupil dilationi, the utilization of ssveral
autonomic measures may heip tease a;art such subtle attention-
al diffé;ences between gr&ups, partlcularly in tasks employing

differing levels of analysis of stimuli (Lynn, 1966).

Limitations and Impllcatlons for Future Research

1. The utility of this study is limited in that the
benef1c1al effects of memory control processes and strate-
gies, were indicated only in a very general sense-~ by the
improvement of recall perfdrmance over learning condit—_ﬁ
ions.‘ Although the su?jecti%e interview data gave some
indication of the kinds of memory enhancing processes.

and strategies that were utlllzed it could not be ascer-

tained in this experlment whlch processes or strategles
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best facilitated memory perférmahce. One might be able

to more directly assess and delineate these affects by
specifying the subject to utilize one particular strat-

egy or process and then comparing the recall performance

of groups using different strategies or processes. Fol-
lowing this, the possibilities of training the usage of
memory strategies and control prdcesses or improving meta-

memory and executive functions need to be further explored.

2. The simultaneous observations of reaction time and '
imperative word stimuli processing, made it impossible in
experiment two, to delineate attentional differences in-
'groups_arising from qualitative differences ig processing
| demands, and the effects of preparation for the button |
press response. Future investigations should attempt to

separate out these effects.

3. Even though the orienting quéstions were randomized,
there'was a chance clustering of three phonemic, and
three semantic questions for the last six orientiné ques-
tions of the experimental task. This may have resulted
in increased recall due to both a levels of processing
effect as well‘as a recency effect. Howevei, this would
nots appear to be a majér factor in that one would there-
fore have anticipated that this would have enhanced re-
call for-phonemically processed—words, as well aé seman-—
tic words. ‘here was little evidence:in the ¢ a for a

B
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/

v /

significant effect for recency, as thé amount of phon-

gL

emic recall was wvasically ghe same as physical.
S «

4. A fiﬂal limitation of fhis study is that the util-
ization of heart rate measurég\a;pne, might not have been
sufficieqﬁly sensitive to ascertai .atté;tional differ-
ences between EMR and normal children in information pro-
cessing tasis. Therefore, the utilizatiqn of a number of
autonomic measures (e.g. GSR, pupil dilation, etc)lwould
be recommended in future studieé of a,simiiar nature, as
this would e:rsure the detection of attentional differen-
ces, if indéed such differences exist between EMR and

normal children.

/-
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imperative

Word Stimuli

1l carrot
2 Norange
3 corn
4 bed ¢
5 knife '
6 peach
7 . dress .
8. shirt
9 ' chair
10 gun
11 train
bus
13 rifle
14 couch
15 lettuce
16 skirt
17 desk
18 car
19 banana
20 apple
21  jeep
22 sword .
23 pear .
24 blouse
25y coat
26" table
27 taxi
28 . tbmato
29 ' pea .
30 Dbomb
- ¢
-

-th'

. this
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Appendix A

. ey
, ' Correct
Orienting Question Response
word rhyme with hunter? No
word start with a "t"? No
word end with a Wp"? No
word rhyme with shed? Yes .
, word mean a type of weapon° Yes
this word mean a type of fruit? Yes
this word rhyme with star? ' No
this word mean a type of fruit? No-
this word mean a type of vehicle? No
this word start,with a "g"? Yes
this word end with an "n"? Yes
this word rhyme with fuss? Yes’
kart with a "b"?2’ No

/this word
word.

word
thls word
‘word

thlS word

this word

this word
this word
this word
this word
this word,
thlS?wofa

this word

No
No

mean a type of clothing?-
rhyme®with spinach?

mean a type of vegetable? No
rhyme with book? L No
start with a "c¢"? ' Yes
mean a type of’ furn1ture° No
end with a ”&@9 , Yes
‘rhyme with sheep e Yes
start with an "1"? “No -
end with a "z"? No
start with a "b"? Yes
rhyme with "boat"? : Yes
rhyme with "stable"?  Yes®
mean a type of vehicle?" * Yes’

mean a“ type of wegetable? Yes
M No
Yes

rhyme with sky?
mean a, type of weapon?

S
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Apﬁendix B

Pre—-task Interview Questions

You have been told that you will be required to remember

the words in this task. First, I would like to askﬂyou some

quéstions:

1.

2.

task? - Sty ﬂ;';.h
A .

Do you remember things well - are you a good rememberer?

If you are told that you have to remember something',.-d@?i‘.w
« . ‘ 4‘;,"‘" "

you usually remember it better? e.g. If -I.kay "look at |
these words" instead of "remember these words" will it
R

make a difference? - ~Q‘; . -
» - . ‘4:!5

What things do you do to ‘try and remember th1ngs9

T
Can you think of some ways to remember the words *in ﬁ%ls

B t to v

%;t o/ v“"' : : ’ A " .

‘ i Post task ! Interv1ew Questlons

-.\

What did you do to try and remember the’ words in thlS task?

L
s

- =t

. h . . “ ,,5 . . . rat . .
Do you think you remembered more words becausc you were

told’ to remembe: them? Why?

Sometimes, although a persom is a good rememberer,:he can
still remember some things better than others, Eo you .
remember some th%ngs better than others?

Was it hard for you to remember the words 1in this task?

What words were hard to remember in'this task?

/
\.

' R T Y
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Appgndix C

RbWised Pre-task Thter¥iew Questions

You will be required to remember as, many ﬁé}ds as you can
in tﬁis task. First, I would like to ask you some guestions.
1. Do you remember things well - are ygh a good rememberer?
2. If you are told that ybu gave to_remember something, do
"you usually remen&erﬂgk better? Example. If I say "look
at these words" instead of "remember thesc words" will it

s
make a difference? Why?
3. What things do you do to remember? M e

4,  Can you think of some ways to remember the words in this

L 4

task?

Revised P@bt task Interview Questlons

1. What_ﬁhd you do to try to remember the words #n this‘task?

2. If”iggg éﬁ to do this again, what would you do to remember

more wordcs’> o _ T

3. - Do you think you remembered more words because you were
. : . N .}

F

told to remember them? Why? : ) ';
. .

4. Was it hard for you to remember the words in,this task? "

5. Whaﬁ type of words were hard to remember in this task?

3

-
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ANOVAs for Sex Differences in Recall
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Aypendix D
. )

A -

. s b
ANOVA for Sex Di%W&rences in Recall: Experiment I

Source daf MS F p
]
Between ¢
Groups (normal) | 1 .116 .157 NS
Conditions ’ 2 178+ 2.4¥8%  ng
Efrorl 38 . . - .
Between
Groups (retarded) . 1 -148 2,25 . Ns
Conditions L 2 .114 1.73  Ns
Error ?ﬁ“ & 38 .661 _
Wt ;
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ANOVA for Sex Differénces in Reaction Time:

177

Experiment I

Source df MS F P
Between
Groups (normal) 1 .656 . 285 NS
Conditions -2 .113 .493 - NS
Error 38 .229
Between ' N
Groups (retarded) 'i‘;; 1 .131 .320 NS “
" 2 332 .08l NS
‘.-;'ln.‘. £ ) ’ .
Tipe a0 "
S ;"3’ ““’*\:‘11.‘ K ,&’ .
» - ’ "&;-- 4
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Appendix E.1

Pre-task Interview Results - for the
. Normal Planned Intentional Group

Are you a good rememberer?

Yes 9
No ; 1
Maybe, Dont know, Sometimes 4

If you are told that you have to remember something do
you usually remember it. better?

Yes Y 2 } . 8
No : -« . . 2
Maybe, Sometimes , , - : 4

If I-'say look at these words instead of "remember trese
words" will it make a difference"- . :
7. -

Yes o e . S 8
" No 4 L B B Y A 6
Don't kno ‘ 'w’ 0
. [ g : ) ' T . Ay .t .
Why?iv(comments) : . e o

look and remember mean the same thing.

look ‘at the words is not remembering.

it makes you remember more.

yYou can-look @and-forget or look and keep the words 'in
your brain. ' , v ' _
same thinge practically. .

looking.'and remembering are different. , .
look is watching, remember means you have to remember-

look means‘just look, remember means ‘you have to remember.

locking is not' keeping them in your mind. .
they mean the same. : &

What’ things do you do to refrember? -

with your brain, say it a lot' of time.

say it in your mind. : _ - o
recognize and remember things. :
read over and see.

repeat to yourself.

keep on saying.

remember them in your head.
words that Mook the same.
think. ' B
think of what the words are.

_recall the words, think back.

think over and over again. .
o+, = ' "
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4, Can you think of some ways to remember the words in this
task?

4
- Yes :
> No . s
Don't know

b W0

Comments: '

—  say one word after another in your mind.
- think

- looking and remembering.

- read over and see.

- think them over, try to know that they mean, usefulness.
- think things that you will remind you of them (semantic).
- try to femember.

- . after the question, remember the word.

- keep them in your mind.

T 5
%@ : ! Aﬁﬁendix E.2

Pre-task Interview Results for the ,
EMR Planned Intentional Group o ;

1. Are you & good rememberer?

o ‘Yes _ ) : oo 10 - e R
No ‘ : . 3.4 S
Maybe, Don't know, Semetimes ) ~&. "

2. If you are told that you have to remember qomethlng do you
'usually remember it better°

Yes o o 117 L

No ' P L 3 ‘
«Maybe, Sometimes o 0 - -

If I say "look at these words" instead of "remember these

words" w111 it make a dlfference° , : o,

Yes . :7 . 't PR 5

No e 7

Don'¥ know 2 3

_ Why? (comments)

- .you have,to remember. ST k |
.- - they're not the same. I , . .
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looking and remembering are'different'things.
- because’' you can remember anyway.
- ‘because you can remember.

3. What thlngs do you do to remember9

- ‘you have to know.

- say 2 or 3 times to self..

- look at them. : o
practice. ‘

think about what y.u are going to ﬂemember.
put them in your mind.

say the words over. . ' )
,write them“or ask someone to remind you.
spelling.

think.

think.

4, Can you think of someways to remember the’ words i this °
task?

Yes
No .
" Don'4 know

owun

Comments | ~ . : . .

- say them over a few times.

-~ spell them and say to yourself. . ;
- put them in your mind and you remember. /
- keep thinking.

- ones you know are ea81er, thlnk about theﬁu

)

; ‘ . . Appendix E.3

' Post-Task Interview Results for the
Normal Planned Intentional Group

l. What did you do to try to remember the words in this task?

- look[and think : No Response = 0
~ said over and over .

~ looked at the words
- thought about them
. = looked at and remembered

- ®Baida...s times to self

- said -=he~ over and over again
~ kept on saying over and over
" -~ look for type of words

- -remembered words that rhyme
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tried to kecep them in your mind

rehlationship ' - ’ )
keep them in your head concentrate

thought back at the words

: . . . <3
If you-had to do this again, what would you do to remember
more words? oo ‘ )

T No Response = 2
look and think : )
say over and over and add on to list of words
look again ' ‘ ‘
repeat words ih your mind
say a few times to sekf
try to remember last ta: . words . .
say 5 times each ward ° form . next word comes .
look for types of word
try and think of more i ~rds _
try harder to keep them "~ - - mind
‘keep in your head concentrace . .
listen harder and look

Do you think you remembered more ‘words becausd\ybu were -
told to remember them? Why? § o A -
1% v

Yes ] -
No ' . 4
Maybe . 0

Why? Comment: -'_ -

.because I was tolg to remember

it made you remember more

becau I remembered more .

I know that I havec°to remember the words ¢
when you're told you really remember

‘because I was told to remember

because it is a test

Was it hard for You to remember the words in this task?

-

Yes 8 -
No ‘ -5 D
Other 1 (know half of the words)

What type of words were hard to remember in this task?
shed, carrot, peach

long words, weapons N

tire, gun, fruits g ™ ~
boat, gun, fruits, weapons,. instruments

" vehicle : -

. fruits _ ) o /

v
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long words ,

‘longer words

vegetables, fruit,‘furniture

furniture, weapons
vegetables, weapons, furnltuxe
vVegetables, weapons

fruits, vegetables, weapons
none

. ~*Apbendix E.4
Post-task JAnterview Results for the
EMR Planned Intention Group

What did you do to try to remember the words in this {ask?

;.u S T No ReSponse =3

say them over 3 “%times

try to remembEr‘

say them o . .
try to remember ‘ ' :

‘thought about. them

put them in your mind

saying them over and over

said to myself *

think about them : '

-look at the words

it is hard

If you had to do this again what would vou de.to remember‘

‘more words? L

éay them over 2 or 3 times No Response = 4

get the words more carefully
thin more

memorize

Say more words over -
think about the words

- repeat the words in your mind more

keep them in your mind
get the easier ones first, thinklabout them .

look at them better
4

Do you think you remembered more words because you were
told to remember them? ’

Yes .5 .
No 7 : o No Response = e
Why? Comment :

I just wanted to remember
I have a good memory



5.

" think back and remember :

s 1sa

Was 1t hard for. you to remember the words in this task?
Yes - 12
No 2 )

<

What type of words were hard tos remember in this task-? ;

words with “he begknning written lefters,'long words
clothing, vehicle, vedgetable

)

vehicle . . :
rhyming words ' . J
vehicles, weapons : (
clothing . - <LN
sheep

"all hard w&rds

vehicle$
all of them

’

App#ndix E.S5

. Post-task Interview Results for the
. Normal Intentional Group

ooy

what did you do to try to remember the words in this task?
remind self to remember _ No Response =2
remember the type of word - like bomb or w%?pon

keep them in your mind
think-about them

say them over a few times and think about them '
said them over and over again

use your mind . ‘ ‘

use your brains

refntember the question -

‘thought about them

say .them to yourself

If you had to do this again,,what would you do to remember-
more words? .

remember what you have seen last time and say them again
after the word, keep saying the word to yourself

keep them in mind

try to think of the rhyming ones

look more carefully at the words

you figure them our more carefully /

say more times -

more times to yourself e

think better, study words more

by thinking
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try hardex '

concentrate better o

think of the question and remember the word

try to remember by saying to self '
Do you think you remembered more words because you were
told to remember them? :

Yes- o .10 N\
No : ‘ A 4 ot

Maybe L 0.

Why? Comment:

\ AN

I tried to remember N
if you lnoked at.the screen you couldn't memorize the words
if someone says try to.remember,. you remember more worts

I was alert and tried to remember o

so that when the time come s, you can tell the words

because if you didn't know, you wouldn't try to remember
someone tell you to remémber better
hard to explain

because you know them A .
you wouldn't remembey if no one told you
because I remember words

\

Was it hard for you to remember the words in this task?

Yes 9
No . 4
1

Other (half and half)

What type of words were hard to remember in this task?

rhyming words, wrong words
clothing vehicles

rhyming words - - «
vegetables .
vehicles, vegetables
vegetables, rhyming words
vehicles ’
vegetables

vegetables, vehicles
fruits, vegetables, vehicles . . N
ending in "e" clothing (blouse) '
fruits, vehicles .

blouse, clothing, vehicle, jeep
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\\ ‘Apéendix E.6
‘ Y]
Post—-task Interxview Results for the
EMR Intentional “Group

What dld you do to try to remember the words in this task°
listen, saw them ' ' %b Response =, 2

looked at them and memorize - keep looklng ‘

say them ‘

~think of them

keep them in my head
think about the word -
thinking of the words all the time . °
looked at them closely and harder -
think, going over the wqrds _
think ' oo ’ ) .
visualize and remembered Co

remember them

- If you had to do this agadin what would you to do remember

more words?

No Response 0

look carefully
Study them
think .
think about them : ‘ .

'say them over '

write them down <

‘study the words

read them PO
keep them in. the back of my head learn words by their
family - .

say to yourself

write them

pay more attention

_“__rconcentrate_andﬁrememberwwords .-

3.

read it gp self

Do you think you remembered more words because you were

- told to remember them? ‘

~ Yes L - 6.
No A . : 7 o
No Response 1

Why ? Commenf'

some were hard
I wasn't really paylng attentlon

I spelled them out, said them

‘it doesn't make a difference
el ' .



N | |Vt’\ o

-

as it hard for You to remember the words in this task?

Yes 8 ‘.
NO 6 “ a

5. What type of woxds were hard to remember in thlS task?

‘=  most of the words
— Some were too hard .
+~. Vegetables, furniture, arrot
— all of them
- really, really hard words
- rhyming words
- ‘taxi, rhyming, Ooposites, vehicles, fruits
- none
- “bomb - ‘ ' .
- rhyming : : ’
- rhyming words
' -~ vehicles
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Source afs MS F % P
Between
Groups . 1 615.39 1.579 NS
Error ! 26 389.66
Within
Levels 2 4.67 . .913 NS
Levels x Groups \\ 2 »1.94 ' .379 NS
' Error 52 5.11 °
n = 14



