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‘use and metamemorial - knowledge.  The

ABSTRACT * T .

The subjects for this investigation were fourth grade.

(pLD) ‘or Normal-Achieving (NA). Study 1 utilized two -2
research strategies to examife recall ‘and  strategy use
(using-.an individually administered, g TP
task) and ‘m'etarflemozial knowledge (using. an 'aiapta_tion of
Kreutzer, Leondrd, ‘Flavell, 1975 instrument). The first
research strategy was to e’:’(‘amin,e possible differences
between NA and PLD ‘students ’ir: recall performance,- strategy
second " research
‘stfateg}" 'was to . examine, within each group, the
Aintercorrelations .among. Tecall performance, strategy.use,
study time and metamemorial knowledge.‘ Study 2 (substudy) -
tested for differentes. betwsen PLD and WA students on'a

group administered, picture-cued memory task exploring

Mstudents, identified as either Potentially Learning Disghted— ’

differences in recall under intentional and unintentional

-mehory conditior;s'.- " P e

The rgsults of st;xdy 1" indicated that the: PLD group
were slgnificangly less efficient in their utilization of '
memory suategiés, ve:bali’zéd siqni&icantly less knowledge
abogr_ memory, and studied for sigqi’fiéan:ly less time. PUI
boys bere especially quick in their approach.” ‘While the NA °

qréup recalled sl'ightly mora.‘pibtuz‘es, this difference ‘was

not - statistically’ significant. ~The NA and PLD groups  *

displéyed two commongcorzelation patéerns (i.e. recall with

: o
strategy use; strategy use with metamemory). The findings




«95' s:ud;} 2 indicated the NA group recalled sigpificantly
more in- both unlintentional and intgr;tior.\al memoty
conditions, contrary to evidence from some earlier ‘studies
. on automatic processing. . : _

These findings are discussed with particular emphasis

on their. implications for stratégy training in particular

"anfd instructions ‘in general. -
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CHAPTER 1 . * B
@ INTRODUCTION

Background to the Study

The history of

interest in memory reaches back in time

.
to the great Greel
- ) theorized that idea

‘all experiences are thus the recollection

philosophers. Plato (427-347 B.C.)
and concepts are born with the person. -
All learning
of the ideas that are’ within tl‘:e individual from birth
¢ (cited in Wittrock, 1981). Aristotle (384-322 B.C.), a
geudent of Pl:s.tc;‘s, believed that all knowledge was o
leveloped by sense impressions, and was made mean’ingful by
quantity, quality, relation, .place, time, action; and —
passion (cited in Wittrock, 1981). Because of his ideas,
Aristotle " is. often referred to .as the founder  of .j
3 ‘;aésociationl.sm" in memory. - He theorized _that memory
consisted of two p:oéesses: memory ‘(storarge),. and
Tecollection “(;ettievul from memory). He believed that
imagery w‘as the_ basis of mem;:y., and association ;and 6;dez
were the‘_basls of recollection.
"Tpsroxlmately 2008 years later, in 1879, Ebbinghausse
ed

(cit n Hett, 1964)- advanced ideas about memory.from the

theoretical world of the philosopher to Ehe testable world
of the scientigé. Ebbinghaus is czedi_ted.witb( carryihq out .
the first fzepozted expe:{wes-tlgatlan of learning .
and memory (Boring, vl950; ‘sahakian, 1975).. As part of his
' B g experiment E:bb.h’vghlus invented the nen‘sense syllable by

placing a vowel ‘between two consonants: e.g., TOB, SXB,




placing a vowel between two consonantsi e.g., TOB, shg,
GEN, etc. His rationale for developing the nonsense
syllable was based on ' their meaninglessness” to the
individual. By being meaningless, they reduced the procesg
of 1ea:mng\=omp1ete1y to memo::zallon, ruling out factors
such as relevance to what alrea‘dy‘has been learned.: Using
himself as the sub\ject, Ebbinghaus could measure how long it
took him to learn or relearn'a list of nonsense syllables.’
As well, this equipment provided a-method for investigating
the rate of decaﬂy of information. 'Elvabinqhaus demonstrated

that forgetting takes place rapidly within the first hour,

and then more slowly. He also compared a list of nonsense
'syllal;les to learning a stanza of poetry. He found ‘thay\t
learning the poem was easigr, even tl?buqh the poem vco‘ntainez“i
- many mofe syTlables - than the list, thus demons‘&gnng that

_ Although Ebbinghaus's results demonstrated the significance

- . the more organized material is, the easier it is to learn

of association in memory efficiency, his biggest

contribution ' to science was _the way he’ established ‘a
N E .

scieptific research program‘to study human 'memozy.

In the years since Ebbinghaus's memory investigation,
much research has been focused on how,‘ lga:;ﬂng takes place
within the X;ldividual. Behaviori‘st psychologists - committed
themselves to -studying only what‘ they could' observe, namely
human  behavior. 'rhe\_ gcgnitiye orientation directed
attention towards Accve:!:, higher order - processes, ‘that

mediate behavior. More spéclfically, the -Cognitive
- -1




Infcrpafﬁon‘?rocessing' (CIF) perspective tegards humans a8
{nformation processors who ‘take in information through ‘the
senses, process it, store it in memory, and\ake decisions
and behave as a result. The focus 4 understanding
indivifual  differences  in" learning  then  becomes
understanding what the "learner does to incoming informatiom
to enhance his/her learning, and, equally -important, to
enhance ni‘s/héz recall of that information. Although the
CIP theorist does not suggest thaf: ‘all students -have equal
learning ability, - this conceptualization ‘of the .learner
do;s pxesen: the idea thal: some. indxvidual dlffezencgs in
learn!nq are a zesult of\vaxyinq degtees of ﬁtaxy,
actiye pa:ticipatwn in lea:m,ng situations on- the part of
the learner. ‘Torgesen (1977) and Torgesen and Licht (1983)
emphasize ‘this 'app:oach " to understanding - fndividuai
differences by suggesting .thatrsome cﬁildten do not learn in
a manner consistent with their peers because they are unable
téﬂassume thé role of "active learner". ‘

To understand. individual differences in learning),

must first understand the 'components of «the learning

process. One undisputed _component of the learning pracess

is the abnity to remember infozmation. Br&n (1?73)

stressesgy the fact that memory and learning are

fiseparable.

Although learning is dependent

. \ 7 ,
attention; motivation, d understanding, one can
argue that the ability to remember in!u:matlon is essential

for learnxng tu take place.




what variables influence one's ability to remember?
Certainly one must look beyond the -unidimensional "holding™ _ 7 .
operations of memory to consider multi-dimensional areas
such as cognitive planning and study strategies, and by so -
doing create links between memory and the memorizer. 2

Brown (1978) suggested that, "there must be glose ties
between, what one knows about memory and how one goes about
memorizing®  (p.441)T  Flavell  (1971) ° labelled  the
introspective knowledge one has about m\mo:y systems,
"metamemory". He hypothesized timt ‘students with a well

developed metanemoty shfiuld show an increased ability t

recall information. Tozgesen and - Llcht (1983) defined this

etamemory  as "one s knowledge 'oE- speciﬁc memory'
“\

stxategxes, as well as the knowledge and skill requized co

apply them _apprnprutely in a variety of sn:uat_ ?ns!' “’:U’L
Recent inveétighginns‘cf metamemory have gended to. Encu‘s on -
exploring the ;elati\énship between a studen;s' 4\le:bal_1zah1é‘
knowledge about memory, and his/her ability. to. efficiently

memorize materfal (Cavanaugh & Borkowski, 1988; Douglas,
! | »

1981;, Byrd & Gholson, 1985). b

Memory ' investigations have  also expinzed thé
connections bétween a. students' ‘abili y to :emémbe:’
informaticn, and his/her use of memory énh ncing at:ateqies.

In' early studxes on memoxy, Miller (1956) postulated that

the “ability to impose organization: on: nccded; information
wilvl increase an individual's memory span. A’ early s@:{xdy

by Flavell, Friedrichs, & Hoyt (197@) suggesfted that the




5
ability to. rehearse information will -increase the retention
of that information.

Recently a great deal has been written concerning the
memory deficits of learning disabled (LD)- students.
Compared to their pon-disabled peers, LD students . were
reported to recall less inféxma:;on’ (Ceci, Lea, & Ringst;om,
1980; Dallego & Moley, 1986), ynéezutune organizational
strategies - (Parker, Pres:ton & Drew, 1975; Bauer 1982), and
display less insight into the workings of their‘qjmczy‘

systems (Torgesen, 1979; Wong, 1932)‘ Two additional

scudies (B’auez, 1977; Shephetd, Galzhaise:, & Solar; 1985)

have. produced evidence that suggests groups of LD children

“on average do not use rehearsal stzategxes ‘as cwsxstently

as’ their no:mal-achleving peers. s

Although not without contxovérsy, i;» .can }:e
hypothesized that individuals possessing well articulated
m;tamemo:iai knowledge should be more likely to demns‘t:ate
strategic memory behaviors, resultifig in a more efficient
use Jv::-f the <innate human memory caéacity. Thus, this
effitient use .of ;nemory is l‘zltimatoly translated as an
ability. to retaim more information in memory. “ Empirical

verification of the ! menmeme:y-memozy and

macamemo: trategy use zelatxonxhipn is necessa:y on both

theoretical .and practical ground:. First, amp}rical support

* will. validate the ulaEulness “of metamemory ' as a useful

theb:eticul construct. Second, -empirical evidence that

metamemory influences or is related significantly to




6
strategic behavior and recall performance would have
important implications for educational practice.

It is these considerations that informed the design of
' the present study. Two research strategies were identified
to examine the role of metamemory and strategic behavior in
’me:nory p.e(fotma;]ce. , The first was to examine normal
achievers and poor achievers for possible differences in
metamemory and strategy use. The second ks to unc]erl:ake
both within-and-across-group analyses of variations in
mem/ory performance and of the relationsips between such

variations and metamemory“and strategy use.

. " 7

o Purpose of the study
The ~main purpose of éhe present’ study was ‘thus
two;fqzd: '(1) to inveséigate wh%ther differences exist
between potenti;lly learning dxsab\ed (PLD) students "and
no:mal-achieﬂing (NA) grade four students, on a ‘m;\b;;'iﬁ
variables pertaining to m;:muzy (xecal!: of ‘!15 pictureéd
objects) , memory.strategy use (self reported ‘a.nd obser ved
use of memory st’rategies while studying the 15 pictures),
and metémemory (including . verbalizable )’(nowledge ‘a'bout
‘memozy functioning and awarenes’s_‘of the ro‘le of strategic
" behavior in memorization); and (2) to Ve{mmlne the‘ nature “of.
:elationships. that - may exist, among recall perfurmanFe,'
strategy use, and metamemory. A secondar], objective of the
study was to'test a specsfic hygothesié about NA-PLD recall

.performance differences unﬂ‘e;‘ intentional (explicit ..




instruction to memorize) and unintentional (no explicit

" instruction to memorize) conditions. s
- = : Significance Of the Study .
! : As will be seen in the review of the pertinent
literature in Chapter II, most of the studies reported on -

nemory, especially those comparing different groups * of
children along the dimensions of age, cogritive ability, oE
learning cha:‘acteristics{ have besn unidimensional in J
qpﬁroach. Recall:‘(xetr‘ieval) performance, stza}:egy use, or

metamemorial knowledge. have been stuéie_ci‘ ‘ihdependently of

each other. The significance- of the present -study {ies', 2
tirst; in its attempt to exahind all three dimensions of the
memory equation slmultar;eou‘aly‘ Such "an‘ app;:oach, raéé Y
seen {n existing _litera:ure,.has tl;e potential to p:oy‘ide a
o better understanding of the role that strategic behavior and

metamemorial knck:ledqe or awareness play in memorization and

recall performance.

Second, i studies  examining strategic behavior ~have
generally tended to assume that subjects already possess the
‘ B basic co/ncepta; necessary for ‘utilizing related strategies.
For examble, children's use of the_ categcriza‘t;.ion strategy
has been éxamine?’/freqﬁgntly nit@ou?'testinq for evidence voé

the presehce or Sbsence ! of categorization skills in

children. 1In the absence of such a test, failure to adopt

the categorization st:étggy cannot a).wai(s be attributed to

deficient strategic behavior. fThe present study addressed /
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this critical conceptual-methodological problem, making it
possible to make more conclusive comments pertaining to the
role of strateqy use in memory performance. '

ition of ARelevant Terms ’
Following is a list of definitions used in this study.
Short Term Memory (STM) ¥ ’

— The model of an individual having three sepetate memory

systems (Atkinson & Shiffrin, 1968) was adopted for the

purposes of this rksearch: (1) sensory memory; (2) " short

term memory; and (3).long term memi?ry; The memory sytem of -

intérest' in this investigation was‘!sho‘:’t term memory .(STM) .
Leahey and Har:ié (19@) define ST*‘I as ";:ontvaininq all che
information that we are ‘thinking ab‘\out} and working on right
how' (p. 121). This includds information activated Erom .
long term memory, and new stimulus information en’teringv
through the perceptual senses and seﬁsory ﬁ;emory. “
Metamemory P
- Metamemory is operationally defined "as verbalizable
knnw‘ledge about memoty'and memo:i{ processes. Flavell (1971)
defined it as "introspective knowledée of the memory system"
(p 441) . For the purpose of this research, metamemory
referred to a stud:r;t's vezb’a\lizable‘knowledge about his/her
memory abilities a;xd knowledge‘of the efiecti\;eneés, or
ineEfectiveness‘;‘ of some™ memory strategies in various

verbally presented h_ypothetical memory situnvticns.




Memory Strategies

Memory strategies are control processes which students
utilize when confronted with a men(ory task. They are goal
.dlzected acth_lines ori plans that help maintain information
‘in memory. E ‘ i
Potentially Learning Disabled (PLD)

The PLD students were identified as those children who
had a 1 1/2 year lag in achievement but who were of averade
intellxgence as measured on the Canadian Cognitxve Ahxlxnes
Test. Achievemant was assessed using the Canadian ’l'est of
Basic skﬂls._ The PLD students scored at 1east:1 1/2 qude
equiyalency years below their grade level in'either reading,

. fmath or/both. Teg\:lng Eo‘:_thgse g:aée four students . took
- place in October, ccnaequent’ly all the PLD gréup scored on,
oz’below the, 2.7 'grade eq.u‘iValency. The term "potentially
learning disabled" (PLD)’is’ preferred to "learning disabled"
(LD) because of the. group selection process used to identify
the -students. ‘l‘o _accurately dhgnose a student as being
learning disabled involves a much more; comprehensive and.

de:aued assessment procedure. The term potentially

leaming Tatsabled inplies thattheir 1 1/2 year lag’ in

achievement may be the result of an unspecified learning
disability. 1In fagt, the students in :he present study met
‘one_of the most l:equently empiuyed crite:ia fdr xdentifylné
LD children by schools and' resaazchen.‘ This Tesearcher's

choice of the term "PLD" reflects his !twr{g concern for the

loose manner in which the .term LD is .often applied in the
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literature and in schools. In choosing PLD over LD,- this
researcher was not ruling 9uE the possibility that the
depressed achisvements lavets Q-ii_om; some ,0f the children may .
have been related to such fagjors as low:m_otxval:ion or lack

of effort. 1n,—gzaEzica1 t:ms, however, it is conceivable

that poor stgf’\quic skills and depressed metamemorial
knowledge are problems that may characterize not only truly .
; . 7 LD children- but also severe underachievéts. Thus, although
a less precise ‘abel has been adopted, the students selected
under the label were deemed ‘appropriate for investigating

differences between!good and poor memorizers,

Unintentional Memory . .

s In this study, unintentional memory referred to the

spontaneous. and unc‘ons‘cious extraction of some aspect of
stinulus meanings - The absence Of intent to remember
strongly suggests that pé:fozmance on the unintentional ~ v
memory task should be based on the non-strategic processing
. of information. On the u’nintentionai/lremory task, the
students were unaware that the task was a memory task.‘
Intentional’ Memory

Inte‘ntionalvmemu!y referred to the awareness on the
part of the memorizer that recall was required. As such,
intentional memory provided the .student with the opportunity
to u@:ilize what was known about various memory strategies to

enhance both storage and retrieval of information.
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P " cHAPTER IT ‘

REVIEW OF THE LITERATURE

Development of Information Processing Approaches
to Learning

. The computer's' ability to successfully -simulate human
achievements such as playing chess and doing numerical
calculations led researchers and theorists to suggest that
parallels may be drawn with human learning. - Leahey and’
Harris (1985) describe this inalogous relationship as "the
study of computational devices both of wire and steal and of
nerve and -tissue"'(p.100). In discussing the ra#jonale for
- . :
paralleling a computer and an individual, Torgesen and Licht
(1983) state:
s N

The availability of clear descriptions of .the

different processes by which computers solve

human-like intellectual problems led researchers

to hope that similar descriptions of internal

psychological events intervening between receipt

of a ‘'stimulus and emision of a response might &lso

be developed for, humans. Thus information

processing accounts treat mental processes in

terms of different operations performed on

information. (p.5) -
Obviously the information processing app:oac\h views learning
in relation to fow information is tranmsformed, rediced,
elaborated, stored, retrieved and\ used. %

Swanson (1987) identifies three general components that
underlie information processing theory: (a) a structural

o

‘component, analogous to the hardware of a computer, which
defines the parameters that information can be processed

within; (b) a control or strategy component which describes
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the operstions at variqs stages; and () an executive
process by which %he Tengners™ wesfivinios (e.g. strategies)
are  overseen and monitorei. .In zangn.-;uzing the
conceptialization of an information processing theory to.
describe intelligent behavior, swanson (1985) writes:
THe major advantage of an information processing
perspective when compared with other approaches is
the assessment of intelligent behavioreinto the
mental components assumed to be important to
performance. (p.227) .-
'cen;xauy, the learner i4 viewed as an information
processor  taking in information through the senses,
processing it, storing it in memory, and making decisions»
and behaving as 3 result. Specifically, théories vary as to
thet “idsNs B how inforsatioh 18 provesseiy mtbred and

retrieved from memory.

Memory Models
Atkinson and Shiffrin (1968) proposed that memory

involves (the sequential movement of information through
three leve. s of memory storage. 'Hrst, sensory information
is perceived by the senses. For sensory information to pass
on to 'thg short-term memory store, it must take on meaning,
primarily verbal meaning.. To enter the long-term- memory
store, the information in short- t;m memary must be further
analyzed by organizational scrategxes “such as assochnon
and/or chunking, or the information must be rehearsed. The-
1

implications of this model is the suggestion that memory
9
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enhancing strategies would increase the rehearsal and the
meaning of information and khereby increase the retention of
that information. ! e w )
- craik and Lockhart (1972) proposed an alternative
metaphdr for .conceptualizing memory. Instead of a memory

model involving sensory, short-term, and long-term memory,

't;hey proposed that memory involves’»diffe:ent leve.ls of

processing. They theorize that memory is a function of the

level or depth of processing requited by the memcxy task.- A
stimulus 'is first encoded and analyzed at the perceptual
level, The memory trace is a by ptcduct of some type of
perceptual a| tialysis, with the persistence of the trace being
determined by the depth or level at,whmh the information is
processed. This model, often referred co®s the "level of
processing model”, identifies the type of information and
degree of analysis information is subjected to as be;nb
fundamental to understanding humen memory. It implies a
hierarchy of stages that fﬁéoming information must pass

throigh in order to be remembered. Information with more

'meaninq will pass t};}auqh more ‘'stages and thus gets

processed at a deepEt level. 'For long-term s'::o:age,
informatioh i's encoded semantically -and associatively,
in;plying more meaning, and “therefore is processed’ at a
greater depth. 2 . w " .

While agreeinq with thé level of procesing model,

!

Rn:chey (1986) suggests that rather than focusing complete.
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attention on the depth of processing, one should be focusing
on r.he“elabcration carried out on the incoming infarmatiod.
He defines elaboration as "the breadth of analysis carried
out in each domain ‘or level" (p. 468). Ritchey (1980)
states, "The basic perceptualscore cf the event could be
elaborated on in many different ways" '(p.dsx). Thus to
ynderstand ° memory differences one has to understand
diffezar;ces in the elaboration or organization imposed on
the information by the individual. .
The memory models presented above diffex in their

conceptualization of the processes involved in the retention

of information. Atkinson and Shiffrin’ (1968) hypothesized

() i
that ‘information passes through a sequence of memory stores.

Before information can be encoded in long term meméry, it
must pasg‘ through .se_nsor’y-‘memory (perceptual), and short
term memoty; Tht_a ultimate retent;ion of “information is
dependent on the lﬁa;lement of information through the memory
stores by the use of memory strategies. Unlike Atkinson and
Shiffrin (1968) Craik and Lockhart (1972) attribute the

retention. of information to hierarchical levels of

processing. In .this model emphasis .is 'put on the type and

meaning of information presented, with semantic being the .

most memory-efficient. These authors also emphasize the
type of analysis the individual imposes on incoming

information as being significant to recall., Ritchey (1988@),

'whil‘e, greeing with the depth of processing model, suggests .
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¥~ ~ that much more attention ihpuld be focused on the analysis
imposed on the incoming information. g
\j While these differences are present, all three
approaches emphasize the active role that the individual
- plays through the use of memory strategies, or the
imposition of analysis on the_incominq information. In its
broadest tegms this "active role" suggests that information
which has meaning and organization imposed on it will remain
in_memory longer. !
N
! Swanson, (1987) rationalizes . attempts to describe -
information processing operations when .studying ;earninq
disabilitites: . ’ ) Ce
Of particular impcztance to our understanding of
learning “disabilities is the - identification of
components and stages, that influence performance. -
To understand learning -disabilities, we need to

know what mental processes underlie such
children's performance as-well as to determine how

. accurately and efficiently those processes are o
'\4 performed. Knowledge - about such operation
provides a basis for the study of " individual
differences between and within ability groups, for .
the study of changes as a result of learning and 3
instruction, and most importantly, for the s
division of learning disabled deficiencies into
reasonable 'sets of mental operations for
instruction. (p. 4)
DeRuiter and Wansart (1982) offer four basic <

assumptions - about howwlearning takes place. First, they
—— Jddentify . that learning is the result of an “active

interaction" between the environment and the learner.
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Secondly, learning is the result of an active reconstruction

of the reality that is experienced. Knowledge is aot &

carbon-copy of reality, but rather a formed perception of
. what reality is. This is’what DeRuiter and Wagsart (1982)
term a "constructive representation of the world" (p. 6).
Third, DeRuiter and  Wansart (1982) .-theorize that this
constructive process results in the actual construction of

living "mental structures". ’,
Mental structures are characterized by haviag
parts that relate to a whole insa living way and
by bexng self-regulating. A simple copy of
reality in our minds would represent form but not
structure...Mental structures consist of an
interrelated, ordered system of kndwledge and
active mental processes. (p. 6 .

Fourthly, they suggest that lea:mng is accomplished by
the genezatmn and adaptation of mental st:uctures which are
constantly in a state of change.. i

Learning is the! adaptation of the structures that
represent what is known at one point in time into
.qualitatively 'different structures that can
represent a more complete understanding of the
world. This is actually a transformation process,
not megely an additive procedure. (p. 7)

As development of the individual occurs, new and moni

complex structures develop., DeRuiter and Wansant (1982)

thergrize that dif?zences between learning disabled and

y

non-disabled indivi u.als is the result of "the development
.

of atypical mental' structures 'in particular areas of
learning”" (p. 14) ‘on the pa;t of the LD student. They
hypothesize - that these qu«:llitatively diffe:ent. mental
structures. are the product of deficits in the leatning
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processes of attention, perceptioh, memory, cognition, and
encoding, A deficit produces inaccurate accounts of
reality, resulting in gqualitatively different mental
structures in one or more of these pmclgsée/f of t’r‘ve
information processing system within the indi‘&iw. Errors
are theorized to be consistent with the structures that gave
rise to them./ The performance deficit of LD students is
viewed ‘as being the result of the construction of “fhese
qua“tath{ely different ‘mental structures. DeRuiter &
Wansart (1982) stété, "we. must look at the thinking
strategies : and subsequent behavior of indididuals  as an
expression of the mental structures that ur;derlie them" (p.
9). : :

Sternberg (1979, 1986, 1984) provides an alternative,
detailed, and comprefiensive framework with which to viewthe
individual as an »iinfo;mation processor. His theoretical
model is what he labels a “componential framework".
Sternberg (1979) identifies .a component as the basic
construct in his theoretical framework, and defines it as
"an inf_ormation process that operates upon. ;nternal
repzesenta,tions of objects or symbols" (p. 221)’. Each
_component has three{important properties: (a) duration; (b)
degree .of difficulty; and (c) probability of execution.

Sternberg ‘(198G)' distinguishes between the three basic kinds

of. : (a) ; (b) performances
.
components; and (c) knowled quisition P "=}a~

\
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Sternberg (1984) describes the ma’ar components involved in

his model. The metacomponents, are 'l'execut}ve processes
useq in planning and decision making" (p. 160), such as:
(1) ecognition of what the problem is; (2) selection of a
lower order component (performance components and
knowledge-acquisition components) for task performance; (3)
the choice of a mental depiction of i\nfo:mation upon which
the lower order components’ can’ act; and (4) as well as
others? The performance compofients are processes that are
.used in tr‘xe execution of a'task. "'l“he aciual working
through of the problem one has decided to solve, and the way
one has decided tp solve it is done via the p;zfo:mance

components" (p. 165). The knowledge-acquisition

are used in acquiring néw information. ‘This is accomplished
by: (a\) selective encoding (selecting . relevant from
irrelevant ' information);  (b)  selective  combination
(integrating néw information in a more meanianu'l. waf); and
(c) selective - comparisdn (relating new information to
information previously stored) (Sternberg, 1984, p. 167). -

In Sternberg's proposed system, the metacompoqennts play

the central role. "These mdt are the -pr

by which -subjects detezmine‘ what components,
representations, and strategies should be applied to various
'szh’lems" (p.226). The other two components indirectly
Ec:iva!:e each other, and receive information from each

tk;rough the metacomponents. S‘te:;:bezq (1984) summarizes his
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proposed system:

The component "knowledge acquisition" provides the
mechanisms for a steadily developing knowledge
base. Increments in the knowledge base in tutn
allow for more sophisticated forms of later
acquisitidn and possibly for greater ease in the
execution of the “"performance component". As the
base of old knowledge becomes deeper and broader,
the possibilities for relating new knowledge to
old knowledge--and consequently for incorporating
that new knowledge into the existing knowledge
base--increase. Thus there is the possibility of
an unending feedbaék, loop: the components lead to
an incpeased knowledge base which leads to more
effect{ve use of the components, which leads to
further increases in the knowledge base, and so

on. (p. 171) ~,
Sternberg also makes the distinction between
"controlled" information processing and "automatic"

information processing. He describes’ controlled information

‘processing as intentional and defines it as:

...hierarchical- in nature, -with the executive
metacomponents consciously directing
Pofdrconriva EaEforoance Snd knowieass.acauiwition
components. Controlled processing is also o
strictly limited capacity, .primarily serial; but
it has unlimited ability /o call upon all of an
individualls stored knowledge base. (p. 173)

He describes -automatic information processing as being
without purpose, and states that 1tvis:
...preconscious and thus not under tf® voluntary
direction of the, individual: in automatic
processing there ‘is no .. functional distinction
between . executive and nonexecutive processing.
(p. 175) . v
Sternberg theo:izes that if a petson has little
expertise in an axea, information is processed in the
"controlled" system, with the higher-order metacomponents
-«
activating the lower-order components. As  expertise



developes, greater and greater proportions of piocessing are
transferred to the automatic system. The advantage of the
automatic information processing system is that the
activation is of the system as a whole rathek than the
attention demanding activation of the individual components
" within the system. As a. result, the amount of attention
that needs to be allocated to an individual task is viewed
as being much less in automatic processing. Sternberg
suggests that the attention necessary to activate the whole
automatic ‘system is equal to that necessary to activate a
‘'single lower-order component in the controlled. system. n
discussing the significagce 6f the individual developing the
automatic processing: system.Sternberg (1984) states:
complex information processing tasks can feasibly
be executed only because many of the operations
involved in  their _ performance have  been
automatized. Failure to automatize  -sich
operations, whether fully or in part, results in.a
breakdown of information processing and hence in
impaired intelligent task performance. (p. 177)
Sternberg conceptualizes learning differences among
students to be the result of either an "inadequate

functioning of the tial

y , or the inad te
automatization of componential \subsystems, or ‘both" (p.
175). As a result learning disabled students are viewed as
having problems in the processing of information in the
.controlled -,componentialy system, ° or  problems = with
automatically processing informatiop to the -same extent as

their normal counterparts. A failure to automatize the
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processing of information results in more direct attention
needed to carry out tasks, reducing the individual's
learniny efficiency.

Finally, S;:eznberq‘s "rriarchic Theory" of human
PHESLETgRNGe AYED AOTONSE & CONEBXLUSL, SEUENEOFY (KOLIIGAT
& Sternberg, 1987) which attempts to.combine, the components
of the theory with an explanation of the context to which
they ‘are applied in real life experiences. The emphasis
here is on the LD student's ability to adapt to. the
environmental demands placed on him/her. 1Inability on the
part of the Student to ada[.:n: may create the belief that the
student's difficulties are insurmountable, resulting in
avc{dhnca behavior tow‘ards the subject or ' area of

disability. This very behavior would work to reduce the

chances of ‘the disability being remediated. Here we see

Sternberg's theory including an affectfve-cognitivé variable
so’ important in the understanding of learning ‘disabilities.
Torgesen (1977, 1980, Torgesen & Licht  1983)
conceptualizes the learning disabled child as an "inactive
learner", suggesting that “"these children fail because they
don't efficiently utilize the intact intellectual abilitites
available to them" (Torgesen & Licht, 1983, p. 3). Torgesen’

(1977) presents a profile of the efficient memorizer as an

individual who is .able to apply adaptive strategies in the

. learning si&:uatiqn. In other words, the learner is able to

recognize and adapt to the demands of a task. An individual
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ability to use adaptive learning strategies is theorized to
be a result of his/her general cognitive awareness.

Torgesen (1977) identifies two factors which increase

an
individual's cognitive awareness: (a) an awareness of
\ his/her cognitive strengths and weaknesses; and (b) a

sensitivity to the task demands that confront him/her.
Torgesen and Licht (1983) and others (Tarver, Hallahan,
Kauffman, & Ball, 1976; Ritchey, 1980; Hulme, 1981; Wong,
1982) suggest that TIearning disa‘bled students' memoty

performance deficits may be the result of poor control

processes which they define as "voluntary, goal-rﬁ:ected,
‘ strategic plans that help organize and maintain inéo.zmation
to be remembered” (Torgeson’ & Licht, 1983, p. 6).' This
suggestion implies that s‘tudents who don't volu‘nt’arily.
incorpo:;te effective ccntrol'_processes in the learning o;‘
information ultimately deve!cg maladaptive learning styles.
Torgesen and Licht (19‘(), in quallfylnq their ‘theory,
point to the research.that sugg‘ests that some LD children do
not ut_iliz’e the .same coqnitive‘ strategies on experimental

tasks (Bauer, 1977; Done & Miles, 1978; Dallago & Moley,

19808) as children who learn normally. Torgeser\ and Licht
(1983) suggest that this inactivity might be the result of a
lack of knowledge on the part. of the individual abbut -
specific cognitive strategies, or a lack of knowledge about
the skill requ‘i:ed to apply the appropriate strategies. 1In

discussing the claim that many LD children have processing
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problems (e.g. attentibnal and memory problems) Torgesen
(1977) states "these strategic inefficiences can result from
within-organism limitations related to the ability to profit
and learn from experience" (p. 16). )

Torgesen and Licht (1983) present three ways sha; thes’e
"within-organism limitations" in LD children may account for
the failure of some LD students to adapt to the demands of
some «cognitive tasks. First, they propose that strategic
memory behavior may involve the "co-ordination of well
developed subskills into an organized pattern of behavior"
\(‘p. 14). 1If structural or organic factors limit a-child's
acquisition of these subskills then their ability to carry
out comples memory strategies is limited. Setondly, they

suggest that pe:h&ps a "de'velopn\ental lag" in the’@’mwth of
strategic behavior exists. A}though they warn that there is

no univéersally accepted description of the development of
strategic behavior in children Torgesen and Licht (1983)

state:

The failure of LD children at a given age to use a \

strategy spontaneously in:' accomplishing a goal
might. be due to 'the fact that they had only
recently mastered the subskills pecessary for the
execution of the strategy. (p. )

Torgesen & Licht (1983) also point ‘to, a thi’rd
witni,n-ozga;ssm fimitation that may affect LD children's
development of "strategic-adaptive" cognition as involving
the development of metacognitive skills. They‘ suggest tﬁat

-
LD children may have specific deficits related~to general
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abstraction and reasoning processes that are necessary for

an individual to learn from experience, processes which are

viewet being necessary the development of

metacognitike knowledge and skills. They suggest that:
In the © ss of repeatedly observing the
relationships between tasks that are given them,
their own cognitive activities, and the success or
failure that follows their intellectual activity,
children gradually become aware not, only Oof »
specific strategies which ,are useful in many
situations, but also of the value of certain
general routines such as self-checking, forming a
plan for action, etc. (p. 20) e

Torgesen (1977) and Torgesen & ULicht (1983) cite some
env)xonmpntal factors, and thexr possfble influence on the

"activity" level of some LD students. They hypothesize that

it is' possible that many LD students start school unprepared

to assume the new role of self-conscious learner, resulting’

in ‘their school performance being below their ability to
learn in the preschool environment., They also suggest that
perhaps repeated failure of the LD student may lead to the

belief on their part that "the termination of this failure

is beyond one's control, which in turn leads -to the

cessation of goal directed learning activitites" (Torgesen &
Licht, 1983, P. 20). These authors suggest that when LD
students are faced with a difficult task they may focus

»

their attention on their inability to overcome the task and

.y .
concentrate on the fact that they are failing. Torgesen and
Litht suggest that LD students have a low self-concept in

regards to their abilities, and low expectatibns of success



when performing academic tasks.

Torgesen and Licht (1\983) caution the reader, stating
that this conceptualization of the learning disabled student
as "inactive" is best viewed as:

A conceptual framework for « understanding the

difficulities of some LD students on certain kinds

of task such as those requiring activel organized,

and | goal directed strategies for successful

performance. (p. 25) c -

pPerhaps in response to Wong's (1979) criticism
&lggesting that Torgesen has not specified the source of
this inactivity, Torgesen and Licht (1983) state, "We are
much more able to describe how these children are deficient
than how they ca‘me to be that way" (p. 14).

In sumnri:y, ’roxge’sen (1977) and Torgesen & Licht (1983)
explain LD students' _inactivity in their information
processing in -terms of processing deficits, environmental
factors, and affective variables. DeRuiter and Wansart
(1982) present a more structure theory of how learning takes
place w,ithin the individual. Their theory ?ccuses on the
construction of living mental stguctures which are crea‘ted
by an'individual's experiences. Thus learning is viewed as
the ability of these mental structures to incorporate newly
acquired information. LD students' deficits are perceived
to be the result of qualitatively different mental
structures which may be the result of one or more processing
deficits, Sternberg (1979, 198@, 1984) presents the read_e_s’

with a "componential" framework in which metacomponents

B
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activate and receive feedback from both performance
components ' :and knowledge-acquisition components. .He
~distinguishes between the two processes of acquiring
< inﬁorq\ation within the componential framework. Information
can be processed through control involving increased
attention and awareness, or through auéomatic}:y which
evolves as the individual  acquires more relative
information. When it is automatic, it demands less in the
way of attention and awaréness, "and thus frees the
individual to attend to more in his stimulus Eield.
Learning is viewed as consisting of a combination of both
controlled, and automatic processes. As a result, LD
students' deficits are viewed to be either a failure of the
system to adequatley process information through the less
demanding automatic processing system, or| the inadequate
functioning of the componential system.

-

Memory Differences Between

Learning Disabled and Normal-Achieving Students

Unintentional vs. Intentional Memory s

As defined earlier in the Introduction, unintentional

memory refers to the unconscious and spontaneous ext;acnon

of some aspect of stimulus meaning. Unintentional memory,
" . ”

o:,\the absence of intent, strongly suggests that recall

performance should be based primarily on the non-strategic




processing of information. As such, it should provide an
indication of one's ability to remember without the use of
memory enhancing cognitive activities. Some researches have
referred to unintentional memory as “incidental memory",
while referring to intentional memory. as 'c‘entgal :ecal\'
(Hagen & Hale, 1973; ‘Tarver, Hallahan, Kaufman & Ball,.
1976). One method of investigating.central and /incide_ntal
recall has been to focus on studying selective attention in
students., _Tasks are chosen which enable investigators the
opportun)ty to study the effects of students' consciously
attending and being made aware of task demands. \
Tarver, Hallahen, Kaufman, and Ball (1976))¢onducted

two experiments to study selective attention and the effects

of verbal rehearsal instructions, using two different ' age

groups of children- with and without learning ‘disabili‘ties.
In the first study the subjects were 33 white, middle class
boys, 18 with learning disabilities wnd 15 without learning
problems. The average age was 8 years, 6 months.. The two.
groups were matched on mental age, chronological “age, and
IQ. All children we:e presented with - Hagen's
Central-Incidental Learning Task (Hagen & Hale 1973). This
task ‘involves showing the child a series of cards on which
two figures, an animal and a common tool, are drawn. The
child is instructed to remember one ‘of the objects (animal)

on each presentation. After each presentation the cards are
. .

turned face down in rows and columns. ‘After all the cards
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had been presented, each student was shown a prcbe_ item
(animal) and asked to point to the face down card with the
same” animal (central recall). A serial scanning of the
cards was thought to reflect the use .cf a cumulative
rehearsal strategy. Incidental (unintentional) learning was
assessed by presenting the child with individual animal and
object cards and asking him/her to place together the ones
thatr were originally presented on the same card. The
results of the Tarver et al, (1976) experiment indicated
that central recall (intentional memory) was significantly
greater for i:hil;:lx;en without learning problems when compaked
to those with léa_zniﬁg problems. Hm;eve:, incidental memory
b;as similar for bot)? groups.

In a second experiment Tarver et al, (1976) studied
learning disabled readers using the s_aI!\‘e central-incidental
task. However, in this experiment ‘they had no control group
of normal zeade:’s. The disabled readers were assigned to
one of two conditions: a standard condition which foillowed

the same procedure as the first study, or a verbal rehearsal

condition in which they were instructed to label, chunk, and .
.

rehearse the items. Tarver et al concluded that
in;h;uctions to rehearse led to a slightly improved
pezfo}l‘\ance in the cent:;l recall task (intentional memory)
but the effect was not significant.

In a- literature review of selective attention -and

memory, Lloyd, Hallahan, and Kauffman (1986) concluded:
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LD children, .compared to normal peers, are
deficient in selective attention performance.
They score lower in central recall, but their
incidental recall is at least equal and sometimes
superior to that of normal children. 1In addition,
compared to normal children there tends to be a
positive k correlation - between  central and
incidental recall for LD children, suggesting that
the latter are less likely to adopt a strategy of
giving up the processing of incidental in favor of
central information. (p. 46) .

A recent study by Ceci (1984) investigated the
unintentional (automatic) and intentional memory of seven-,
ten-, and thirteen~year-old LD and non-disabled students.
Ceci concluded that the recall of non-disabled students was
goveried by PUEposive EeRARLIE proceRsiAg ko &) Greatd
exteni th‘an was the recall of LD students. However, Ceci
observed no group differences in automatic semantic
processing. B '

Torgesen, Murphy, and Ivey (1979) studied the influence
of an orientating task on memory performance. The subjects
were fourth-grade normal achieving and learning disabled
t;oys. The procedures .we:e conducted in two phases. During
phase 1 the boys.weze shown 24 pictures of common objects
for a,}hxee minute study period. Prior to the .study period
they‘were instructed that they would be asked to recall the
pictures, and told that they could move them around. The
examiners tesi:ed for immediate recall, and a 1l@-minute
‘delayed recall of the ‘picture names. In @ second task,
"the children were simply told to sort the pictures into

categories, with no mention of a recall task. Incidental
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recall of the pictures was then tested, both immediately and
after a delay. On the first task (intentional) the disabled
readers showed poorer performance and less category
cluste.linq at recall. However, on the incidental memory
task no differences were found between groups. Torgesen et
al, (1979) suggested that these results indicate that
disabled readers are less likely to spontaneously use an
efficient information processing memory Qtzateqy.

The studies :lted consistently demonstrate t when
children are unaware of the need to remember informatlo‘n, L2
and normal 'achieving students recall similar amounts.
However when intentional memory is the focus, when children
are made aware of the need to remember, LD children seem to
be unable to recall information to the same extent as the
normal achieving counterpaz;s. These results are theorized
to be the result of a lack off memory enhancing cognitive
strategies employed by LD chil§ren in comparison to normal
learners. The basic assumption here is that with the
employment of memory strategies comes increased recall.
Recall of Pictures vs. Words
] A controversal issue in the liter!tuxa on memory
research is whether- there exists a single semantic memory
system with multiple access routes, or a dual coding system
with separate routes for verbal .;nq non-verbal information
(Ceci 1984). =

—~—  paivio (1971) supports the idea that, two types of

b




B

Rl a
memory exist, one for pictures and pone for words. He-
)
theorizes that during retrieval both verbal label codes and
visual codes are available. The efficient memorizer
establishes inter-connections between coding systems so that
the presentation of visual information activates verbal
r
labels and, the presentation of a, word elicits its
cofresponding image, ultimately resulting in easier recall.
Paivio suggests ‘'that cteating inter-connections bétween a
picture and its verbal code is a natural process which
results in pictures being encoded in a dual fashion more
frequently. 'Before a picture can be named a verbal label
_ must be attached to it. =

Nelson ' (197%) presents an alternate view of the
reported picture superiority effect cited in the literature
(Paivio, 1971; Horowitz, 1969; Ritchey| 1982). )

< |

The relative ease of remembering 'pictures might be

explained in terms of inherent differences in the

distinctiveness of either their visual or their

meaning features. The visual representation for a

simple picture may be more differentiating than

the visual representation .associated with its

label. ' Similarly, the meaning representation

allied with the picture of an object may be more
distinctive than that associated with its label.

(p. 58)

Ritchey (1986) carried out a study designed to
investigate the effects of organization and elaboration in
picture-cued and word-cued memory tasks. His subjects were
2nd, 4th, and 6th ,grade students. He conceptualized the
semantic memory structure as one in which elaboration, was

considered to vary depending on the nature of ', the




32

information and the organization imposed upon ¢ 2

Between—item elaboration referred to an ‘individual linking

¥
or associating items in memory, "such as dividing items into,
categories, paired associations, etc. Ritchey (1988)

defines withi

item elaboration as "the qualitative nature
of the processing performed on an individual item" (p.
462)--in othdr words the meaning that isolated information
would imprint on memory. In his study Ritchey (1980)
presented children with pictures and words in either a
category  recall or control situation. In the
category-recall .situation between-item elaboration was
emphasized by instructing the students to group pictures or
‘words (category recall task) after individual presEnExtLon,
In the control situation the between-item elaboration was

minimized by individually presenting the_word or picture

with no instructions to group or organize them. Ritchey

concluded$ -

No differences between: pictures and words in
either recall or clustering were found in the
category-recall task. However, when the same
items were presented in the control situation the
typical picture superiority effect ln_\free recall

was found, (p. 460) )

The results indicate that when pictures 'or words were
categorized at input, no differences -i_n\ recall were
observed. When they were individually presented with .no
instructions to group or organize the information, st\gdeh/r:; ;
were able to- recall more pictu[es‘ in comparison” to their
verbarlabels, and this pattern seemed to hold across . all

4 —
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age groups tested, It could be suggested that this study
, lends support to Nelson's (1979) notion that differences in
distinctive features (within-item elaboration) account for
the picture superiority effect in free recall situations.
srivastava and Pirohit (1983) designed a study to test
normal achieving students" recall of picture stimulus
compared to word \stimulus recall. They discovered that
picture (s) + word triads and picture + picture triads
produced siqnificar{‘tly better memory performance as compared
to word triads in a free recall condition,

The research of picture stimulus and word stimulus has
also been emgloyed' to inv.eystigal:e encoding differences
between normal achieving and learning disabled students.
Done and Miles (1978) tested memory for sequences of digits,
pictures, and nonsensc shapes which were pz‘esented
*tachistoscopically for a period of two secqnds. The
subjects were 13 year old students who were identified as
eithey noxmal. learners or learning disabled students. Th‘e
results ingicated that the learning disabled readers only
'had difficulty with the memory task which involved verbal
encoding Atslgité);/ i

Hulme (1981) reported that LD readers were'deficient at
item memory for letter sl:ringsr which were presented
visually. In a parallel expe'rimeﬁc using visual forms
rather than letters, Hulme (1981) concluded that there we‘:e

no differences found between LD readers and normal readers.

-

y
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Deverbalizing information resulted in similar memory
performance in both groups. These results lend support to
the contention that LD students have trouble enceding and/or
retrieving verbal information.

Swanson (1984) conducted two experiments .alsc designed
to investigate the effects of deverbalizing information. In
Experiment 1 normal-achieving and learning disabled students
viewed nonsense pictures without names, or with either
relevent or irrelevent r‘;ames. The results indicated that
both types of names improved the recall of the normal
student, while LD readers had better recall for unnamed
pictures. In Experiment 2, both gfoups participated in
recall tasks for_complex visual forms labétled with: (1)
unrelated words; (2). hierarchically related words; or (3)
without labels. A task requiring the reproduction of an
original form showed an increase in performance of the
normal-achieving students due to labellingd, while LD readers

showed better reproduction for unnamed,pictures. Swanson

concluded, "The results suggest that LD children's learning

difficulties may be due to an inability to activate a
semantic representation that interconnects visual and verbal
codes" (p. 124). . 3\

The research in the present study'was designed in part
to explore whether normal-achieving students employ memory
strategies to a greater extent when compared to a group of

potentially 1eaining disabled students. The above
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literature review strongly suggested that by uing all
picture stimulated memory tasks, the investigator would
eliminate the possible confounding effects that a
word-stimulated memory task may create. The research cited
indicates that when information is deverbalized, LD
students' ability to recall is similar to normal-achieving
students. Thus, one could suggest that any memory
differences emerging on a deverbalized task could be
explained in terms oéﬁeffic{ency and use of memory strategy
since verbal encoding problems which many LD students are
reported to ‘experience would be controlled.

Studies oh Memory Strategies

\ : Torgesen (1980), in a meta-analysis of seventeen.

studies on memory comparing normal-achieving students with
LD students, concluded, "LD children as a group are
consistently 'less ‘p‘lanful and less organized ‘in - their
approach to memory tasks than children who learn normally" =
(p. 366). Several studlies ‘1ndicate that LD children may
fail to utilize men\ory xehearsal strategies to the same
- degeee as normal-achieving. students. An approach often used
in the investigation of :eheaxsal sttategies was to observe
students ‘for the serial position effect during recall for -
evidence of ‘primacy effects' (memory for the first few .
items in a list of things to be remembered) . The ‘assumption
here is that the primacy effect results from 'the extra R

Qtehearsal of the earlier items on the list. Conversely, ' the
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recency effect is defined as a good memory for the last few
items in a list, and therefore doesn't ' require the

®employment of a me'mo:y s:zatégy to emhance retention.

Bauer (1977) carried out a study desigred to look at
the primacy effect for word lengths on recall. The subjects
were 24 ten-year-old children, half of whom were identified
as having a learning disability. Bauer (L977) tested -~
immediate and delayed recall for word liscé,"zanginq in .
length from thze: to twelve words. The delay interval was
unfilled for this study. Bauer found that with the
three-word list, both groups were equal on immediate recall,

but the disabled group performed worse at delayed recall.

With. longer lists, the disabled group showed a weaker
primacy ' effect, but there was no difference in recency
except with de}?yed recall of the -12-word list. Bauer
interpreted these results as indicating a :eheatsa’l deficit
in the disabled group. He reasoned that immediate recall of
a three-word list requires HttXer tehea:sal,’ whexeas. the
delayed recall of such a list requires aétive rehearsal.

" the caduced primscy sffect with longer lists is interpreted
as, demonstrating that the LD students didn't rehearse the
words to the same extent as their normal achieving peers.
Torgesen (1982) has observed that "one of the most important

§ i ' g
aspects of this study is that it shows 'a relationship

between .a processing activity in short ‘term memory

(e!abo:a‘tiv; encoding) and acquisit‘ion, o{lea:ninq rate'
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(p. 127). However, Torgesen cautions the reader that

differences in the primacy recall does not lnscessa[ily

reflect differences in elaborative encoding strategies
“employed by the students.

‘Torgesen & Goldman (cited in Lloyd, Hallahan &
Kauffman, 1980) investigated the use of ¥bal xehearsal’ as
a memory strategy in' normal and LD readers. Each student
was presented with 25 familiar pictures ,and instructed to
remember their serial order. The investigators recorded lip
movements as one indicator of the use of verbal rehearsal as
a memory strategy. They concluded that normal readers were
‘able to recall more pictures, and engaged. in more verbal
rehea;sal. However, when both gréups were instructed- to
point to and name each picture,‘ the recall differences

between the groups was eliminated.

o
Done & Miles (1978) also inSgs:iganed rehearsal

‘strategies in LD and normal-achieving readers by designing a
study which employed filled and unfilled delays in recall.
They presented adolescent readers with sequences of 'digits
in a ta'cr;istoscope fc;r two seconds. The subjects were
.required to place the digits in correct order either after a
fl-ue}“ delay, o:}ft\e:. an untilfed delay. The researchers’
suggested that the filled delay would eliminate the s taE
rehearsal strategies. They concluded that normal readers
were Vsuperior_ to the .disabled eaders in the un_fiued\

sftuation, but performed similarly on the filled delay task.
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The authors suggested that while the; filled delay task
eliminated t;le possibility of incorportating rehearsal
strategies, the unfilled delay task pzovide:i each group with
the oppo:tunxt.y to make use of such rehearsal strategies.
Done and Miles suggest that the normal group's superior
recall performance on the unfilled task indicates that they
were better able to make use of memory rehearsal strategies,
compared to thedr LD counterxparts.

Torgesen (1977) also investigated the memuty's::atggie‘s
employed by fourth grade LD and normal achieving students,
using a category recall task and a serial récall task. In
"the category recall task, the sub‘j‘ects studied 24 pictures
for two min\i;es, L‘iurinq‘which time they were free to move
the pictures 'aruund. Each picture belonged to one of
several conceptual categories. Recall simply fivoLved
having the studerits nane the pictures. 1In the serial recall
task, the subjects were shown a ‘series of pictures which
each student viewed individually by pressing the appropriate
button. Each student was instructed to study the pictures
so that' they could recall them in left to right order.
® ’rorgeseﬁ found that LD readers recalled less on both tasks.

He also observed differences in th’e study behavioz‘of the
two groups. In the category recall task, the .disabled
readers categorized the pictures less while studying, spent
less time moving thekcards tabout,—and verbalized less. In

the serial recall task, Tor{;esen repor ted that the disabled
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readers were less ordered in the pattern of button presses,
and named the pictures less. 3 g

in an earlier study Parker, Frestdn, & Orew (1975)
reported on LD students inability to take advantage of
externally organized material. Parker et al. (1975)
compared the recall pe:fozmﬂce of 30 LD andl 3¢ non-LD ten
year old students. The study was designed to investigate
the extent to which recall was influenced by the
organization of the input’ stimulus (wo“zd ;lﬁ.sts) and the
level' of difficulty of the itens. The' materials used in
this study consisted of 12 ‘lists of 5 stimulus words« Four
extremely difficult 1lists, four lists of intermediate
difficulty,. and four lists of, low ,;difficulty were
constructed. The same items were used for the organized
(conceptual categories such as animals, Flowets, foods, etc)
and for the unorganized list. Thus for eac_h conceptual
category there was a list of high, intermediate or low
difficult words. On the unorganized list the items He;:e
randomized. The stimulus items in each list were read to
the subjects as they looked’ at them.  Parker et al
concluded, "for the nAp group both material. organization
and level of difficulty influenced the amount of recall; for
the disabled group, only.the level of material difficulty

influenced recall® (p. 53): With ‘these findings, Parker et

,al offer the suggestions that, "LD children are unable to

take mnemonic advantage of externally organized material to




the same extent as their normal counterparts" (p. 53). The.
LD students seemed unable to take memorial advantage® of the

organized information, in that their recall on both the

organized list and the unorganized list was  not
significantly different. \

Shepherd, Gelzheiser, & Solar (1985) report a somewhat e
different finding. Their investigation comprised two

studies involving 119 LD and 116 non-LD students between the
® ages of 9 and 15 years. The first study was ‘designed )to
explore the use of categorical organization during recal\‘l.
The stimuli used were line drawings of common objects that ®
“could be grouped into four categories. ‘The procedure was to-
i present the students with the drawings and observe, them for
the employment of grouping or categorization of the stimulus
during input and recall. The authors conclude, "the
_proportion of LD and non=LD subjects sorting the pictures
- L into categories to study did not differ, but at recall the

non-LD group used more clustering" (p. 556). Their second
" 8

study_ used the same subjects in a paired-association recall
task designed’ to investi;ate differences in t’he use of
§ elgboration as a memory strategy. Subjects were tested
» using - lists of 25 pairs of concrete nouns.® The students

B . were shown cards with the paired words printed on it. They
‘were instructed that later they would be asked to recall the

words. When the student viewed all the 25 word p.’ai:s, they A

were shown cards with only the first word printed pn it.
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Theiz. task was to say the word that was paired with the
stimu’lus word oh the firgt viewing. At the completion of
the task, the students .were probed to establish what they
did to remember the words. Any verbal report that the
student had created a visual or verSal relationship between
the two words was .coded as an elaboration. Shepherd et al
concluded "the LD subjects were significantly "less likely
than were non-LD subjects 'to report the use of elaboration
when learning word pairs...and earned a significantly lower
mean recall score" (p. 558). ‘In a discussion on their

findings, Shepherd et al pointed out that-some LD students

did Cratags : i
dHd—us y g and-. some- gon-LD failed
to. For this reason, the authors cautign against a
categorical statement suggesting that all LD students fail
to use lea:nmg strategies; rather, these autho:/p:esent
the -view that as a group LD students seem to use strategies
less often than their normal-achieving peers. .

Déllago & Moley (1988) were interested. in examining the
use of cateqo:y‘ clustering or grouping as‘ a memory strategy

in three diff:grent instructional situations. The subjects

_for this study were 9-to ll-year-old disabled and normal

readers. They were randomly divided into three experimental

conditiops, each consisting of an LD and normal group. The

'Vsubjects_“in each cond®tion were tesvted twice for the recall

.of pictures belonging to :‘hte'e‘cgnceptual categories. The

first test involved a base line recall of thg pictures
» .
———
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without study instructions. On the second testing occasion,
the children in each condition were given varying study
instructions. The semantic conditi‘or\ ifivolved giving the
children the category labels with instructions to sort the
pictures into the three categories. In the formal condition

" the children had to sort the pictures according to color.
Finally, in the free sort conditidn, the children were told
to ‘categorize the pictures in any way that would help them.

) Dallago and Moley report that the disabled students were

found to have lower recall scores. However, they reported

that* the various experimental conditions had equivalent

—— — — —effects onboth the b and normal- 'ach-i-evfnr\stndem-. ~— ettt

d L results did show that LD readers displayeé' less category

clruste:inq in the free sort' condition. This study also

indicated that the LD group We¥s able, £ Wake Heel OF Hhe
conceptual groupings when cued to do so. One might suggesra &

t‘hat their inability to take advantage of the conceptual

groupings in the free sort condition is not the product of

i LD students' inability to conceptualize the between item

relationsﬁips, within each group, sincd they were able to

conect‘ly group items when instructed to do so. Rather, it

& e .may be hypothssized_ that their lack of conceptual grouping

on the free sort task may be further proof that LD students

. do not actively engage ip some memory tasks in a manner that

* . ‘makes maximum use of their innate memory abilities. -

wong (1982) directed her attention to the use of
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retrieval strategies rather than storage strategies. She
hypothesized  that  "LD  children would  demonstrate
substantially less organized strategies and self-checking
behaviors in selecting the retrieval cues than gifted and
normal-achieving children" (p. 33). Wong's -subjects were
gifted, normal-achieving, and LD children from grades 5, 6
and 7. Each group of giffed, normal-achieving and LD
students were subdivided into two groups: experience and
non experience. In the experience group the children had a,
story read to them as they simultaneously read it. Then

they were asked, to recall it by w:l‘tlng it down. After

writing down the story, each child was given a pile of index
|

cards with one "idea unit"™ typed on each card. The typed
idea units were in the same sequential order as the original
story. The child:én were asked !;o select 12 cards that they
would like to have as retrieval cues if they were asked to
remember the story. The procedure for the non experience
group was I’denb{;:al to the above except that the children
were not required to recall the story prior to their
selection of the 12 unit cards. Each child from both groups
wds individually interviewed to have them justify their
choice of the unit cards. Wong concluded,

LD children lacked self-checking skills.

Moreover, they te less - exhaustive than the '\)

others in their” selective search of retrieval

cues. Unlike the gifted, both normal-achieving

and LD children failed to choose retrieval cues of

maximum use in aiding recall. (p. 33)

The research cited above indicates that as a group LD

—_
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students do not take advantage of memory strategies such as
verbal rehearsal, association, and elaborative encoding to
the same extent as their normal achieving agemates. [t also
suggests that they don't take advantage of the memory
strategy, categorization, even though they seem able to
conceptualize the relationships between items within a
group. The research also leaves one questioning the LD
students level of involvement in tasks requiring the

retention of’ information.

s __Metamemorial Knowledee and Memory Performance o

Hagen (1972) attempted to identify two variables which
influence an individual's performance on memory tasks: (1)
awareness that memory is possible dha desixaple; ari;! (2)
awareness of oneself as an actor. These variables have come
to be known as METAMEMORY, defined by Flavell (1977) as "the
individual's knowlege of anything germane to information
storage and retrieval" (p.213). Borkowski & Kurtz (1984)
simplify this definition -of metamemory to 'verbalizable
knowledge about memory" (p. 198). Cavanaugh & Borkowski
(19808) suggested that “"knowledge about memory" gfe:s to a
person knowing what- memory strategy migh‘t be needed, an
avareness that several strategies can be used in a
particular task, and knowing when the same memo;y strategy
can be used in different situations.

In summarizing a discussion put forth by Flavell &
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wellman  (1977) on thé individual's development  of
metamemorial skills, Flavell (1978) identifies SENSIT‘VITY'
to memory as being one necessary prerequisite for good .
memory. Flavell's (1975)_ "sensitivity" refers to an
awareness on the part of the individual to understand "what
g situations call for intentional memory-related behavior, and
which situations don't" (p. 214). Flavell also offers his
perception of the major variables that influence memory
performance: PERSON variable; TASK variable; and STRATEGY ,

variable, The person variable is defined as "performance

relevant characteristics of the {Aformation processor" (pr— ———
214) . Kreutzer, Leonard, and Flavell (1971) provide the
reader with a brief descriptive summary of what they -
perceive the early development of the PERSON 'variable to.
entail:

There is much for the child to discover about

those temporary and enduring attributes and states

of human beings which are relevant to data

’ retrieval,..He will gradually become aware that he

can learn and remember things through his own,

self-initiated mental activity. (p. 1)

Flavell (1978) defines the TASK variable as
“"performance-relevant cha’racteristics of the memory task or
_prablem" (p. 214).. Kreutzer, Leonard, & Flavell .(1975)
provide the reader with a rationale for identifying
knowledge about the demands of a memory task as one of the
maj%: factors which influence memory performance. .

...he could learn that a retrieval problem is

easier if the body of information to be recalled
is small, familiar and meaningful, well organizgd
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and so on. For instance, having only to remember
the gist of a long prose passage is a much
less-demanding retrieval problem than being asked
to retrieve it word for word. (p.2)

Flavell (1978) defines the last variable, the STRATEGY
variable as "the potential solution procedures". (p. 214).
In discussing the strategy variable Kreutzer et al (1975)
state:

The child has the possibility of acquiring an

almost limitless repertoire of deliberate and

conscious memory strategies: planful storage
strategies that aim at facilitating future

retrieval when confronted with intentional retall
problems; d4nd intelligent retrieval stzateg?s

whether the retrieval problem has been expgcted
(intentional) or not (incidental). (p.

PR that _aim  at facilitating. .present. retz,;:/v 1, R

14 Flavell (1977) suggests that as individuals' acquire an
/

understanding of.

4 y
w the PERSON, TASK, and STRATEGY
_ variables interact with each other, théir ability to adapt
to the dema»gds of various memory situations ~will be
enhanced. In discussing the complex n\c::agﬁons of the
. 7
identified varlab}\es, Kreutzer et al (1975)~state:
...the storage and retrieval he/she should select
may jointly depend upon his estimate of his own
Y strengths, weaknesses, and preferences as a .
learner; upon numerous properties of the
information presented; and upon. the amount and
kind of retrieval demanded by the task. (p. 2)
Thus, a learner's approach to a memory task depends on the
previous knowledge he/she has acquired regarding individual

memory” strengths, types of memory tasks, and' the' demands of

retrieval.  Flavéll (1977) suggests a bidirectional
| .

jelationship between knowledge about memqrx and m‘:mory

é
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behavior.
parallels may be drawh with Sternberg's (1979, 1980,
1984) componential conceptualization of the individual as an
s information processor. In his theoretical model the
metacomponents, which control the executive processes,
‘continually expand in knowledge and efficiency via the
feedback from both the performance components and the
knowledge acquisition components. Perhaps, a similar _
feedback loop accounts for the hypothesized increase in

metmmemorial knowledge as the development of the individual

unfolds. :
While Sternberg (1979, 1980) theorizes that all
: -processing is_controlled by the metacomponents, Flavell
“(1978) identifies two conditions under “which metamemorial
knowledge is likely to influence memory behavior,
(1) When it has to do with the relation between

one's present memory state and the goal state one

wants to achieve; and (2) when the motivational®

and other resource-allocation factors are

favorable for translating mnemonic knowledge into
\ appropriate mnemonic action. (p. 238)

It may be possible for an individual to acquire the
metamemorial knowledge, but not -take full advantage of this
knowledge by failing to make the transition from metamemory

~- knowledge. to effective memory behaviors. Again the
\\ voluntary activity level of the student is focused on in -
\\ - much the same way as Torgesen's inactive learner.
One* f:equerzly sta:eg rationale presented in studies

investigating the memory-metamemory connection is presented o




by Borkowski & Kurtz (1984).

A child who has an accurate, perceptive
understanding of how her mind works should be more
persistent, experience greater _success via

selected strategy use, and correctly reason that
good performance is due to controllable factors
such as effort and strategy deployment. (p. 337)

The metacognitive approach is not without
controversy, however, Fiebel (1985) pinpoints one are
debate.

Does metacognition simply involve the processing
of a greater number and different types of
phenomena--but in a manner that is not different
from any other type of cognitive processing--or™is
“there actually a qualitative differefice in the way
people deal with phenomena and with their
kngwledge of these ?  (p. 248)

its

a of

e )
This is a complex theoretical issue, the resolution of:which

will “come through® more. empirical research on

the

relationship between metacognitive variables and variables

defined traditionally as simply cognitive.

The Strategy Us y Relationship

Cavanaugh & Borkowski (1980) were interested

in

investigating whether there exists a  developmental

relationship between memory and metamemory. Subjects for
~

the study’were 178 school children 'from kindergarten,

first

grade, third grade and fifth grade. The hypothesis examined

in the investigation was stated as: "Individuals posse
well-articulated metamemory may be more likely
. ¥

démonstrate strategic behavipr than persons with

metamemory" (p. 442). Metamemory was assessed using

ssing

to
less

the

|
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Kreutzer et al (1975) test battery. Memory strategies
employed by the students were assessed by having each
student do three memory tasks. A free sort task allowed
children to use any strategy to learn a cate¥drizable list.
In a cognitive cueing task, the experimenters provided
category pictures as cues for both storage and recall of a
categorizable list. In an alphabet search task, the
children were given an u‘nanticipa‘ted recall test of randomly
presented letters. Cavanaugh & Bprkowski (198¢y suggested
that organizational Qt:ategies during storage (sorting items
into groups) and irecall (clustering, organizing memory
search) should enhance item retentic;n on all three tasks.
They concluded that developmental chahges in.the strength of
the relationship between metamemory and memory were
observed, as well as m‘?‘dezate but f?.'izly consistent
correlations between verbalizable metamemory and memory
performance. In discussing their findings Cavanaugh &
Borkowski state: - L
" These results seem to suggest that what one knows
about memory is related ‘not only to hew one goes
about memorizing' but also to how well one
performs, and .that similar metamemory-memory links
are likely to appear in multiple tasks. (p. 451)
However, their study also indicates that a high
metamemory score is not a good predictor of memory strategy
use on the part of an individual. Verbalizable metamemory is

not indicated to be a necessary prerequisite for good memory

since some of the subjects scored low on the metamemory
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battery and high on memory scores, or vice versa. Cavanaugh

s Borkowski (198@) state, "a causal hypothesis linking

metamemory to memory is not supported by the present
findings" (p. 451),
Douglas (1981) compared the performance of LD and

o
normal achieving students using the Kreutzer et al (1975)

metamemory battery. He concluded that both groups

dg;nonstrated familiarity with external storage strategies,
but only the normal-achieving students showed an
understanding of the more sophisticated ir;Eernal strategies,
such as cumulative rehearsal.

Byrd & Gholson (1985) designed a study to explore the
metamemo:y-ﬁ\emory' relationship as one variable,K of - interest
(the study .;lso investigated the relationship between
metareading and reading skills). The subjects for the study

were 40 second-grade and 40 fourth-grade students.

" Metamemory was assessed using the Kreutzer et al (1975)

battery. The memory tasks were those used in the Cavanaugh
and Borkowski (1988) study cited earlier: free sort;
cognitive cueing; and alphabet search. They concluded:
significant but low correlations were revealed
between several of the memory and metamemory
items. Study behavior during the free-sort task
was related to knowledge about memory, and recall
and clustering were significantly correlated to
metamemory. (p. 434)
Trepanier (cited in Borkowski & Kurtz, 1984) compared
LD and normal-achieving students on their knowledge of their

memory abilitites, their knowledge of the ease\(of immediate
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versus delayed recall, and memory estimation skills. His
conclusions sugq;a: that LD children were often inaccurate
in judging their own memory skills and -the memory skills of
their Eriends. He theorizes that this inaccuragy may be the
result of inadequate metamemory development.

Bn:kows;i & Kurtz (1984) designed a study to
investigate the relationships of metacognitive knowledge,

strategy use, and \the effects of training in one or both.

sixty first and third grade children were divided into three .

treatment groups: strategy instruction; metacognitive

training; or both stradegy use and metacognitive training.

A metaméme:y-strategy use\pretest-post test was émploy'ed as ’

a method of comparing met@memorial knowledger and strategy
use . before and after Y training. Borkoswki and Kurtz

concluded: ,
Post-training scores on the memory tasks showed
that strategy training was highly successful.
Metacognitive traihing appeared to have no effect
on the metamemory)\or strategy score with one
exception: metamem: and strategy use were
significantly correlated for childten who received

metacognitive and strategy training. Apparently, ’

children who were initially high in metamemory
skills profited more from the con\pxehenfive
training pagkage. (p. 335)
Contrary to what: they expected, the. children who received
both strategy use and metamemory training were not at an
advantage in terms of strategy use when compared to students
. s
who only reseived the strategy training. Borkoswki & Kurtz

5 .
interpret these findings as an indication that "metamorial

knowledge takes \place over a long period of time, following
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multiple cognitive experiences with strategies" (p. 350).
These conclusions ultimately question the eEfectiveness of
metamemory trajning. However, Borkoswki and Kurtz emphasize
that their results support the notion that a high metamemory
score predicted the maintenance and generalization of study
strategies. '
Childred” initially high in metamemory; who
received _metamemory instruction, generalized the
experimenter-trained strategies to transfer tasks

consistenly better than children lower in initial
levels of metamemorial knowledge (p.352)

Thus pretest metamemory scores did seem to be an indicator
of the student's ability to take advantage of what he/she
learned and to apply ‘it to other memory .tasks relevent to
the memory stz.ategy. Although the . metamemorial
knowledq‘e-memory strategy use relationship is not a
consistent one, l;hare do seem to be advantages of {an
individual processing verbalizable knowledge about memory.

Summary

The above literature review indicates that LD and NA
students perform similarily on memory tasks which involve
unintent“io‘nal‘mém'o!y. However, when subjects are informed
about the need to remember, NA students are able. to recall
more written stimuli (Lloyd et al, 1986, Ceci, 1984), while
recalling similar amounts of pictured stimuli (Done & Miles,
1978, Ritchey, 1980). In addition, research also indicates

that, compared to NA students, LD students tend to

\ ' s



53
underutilize memory strategies such as rehearsal (Bauer,
1977; Done & Miles, 1978), categorizationY (Parker et al,
1975; Torgesen, 1977), grouping (Dallago & Moley, 1980), and
association (Shepherd et al, 1985). In addition, LD
students were reported as lacking self-checkifrg skills and
being less exhaustive in their search for retrieval cues
(Wong, 1982).

In trying to account for memory differences in

childrel, ~researchers —bégan —to —theorize - and --investigate
_whether there exists a link between what one knows -about

memory (metamemory) and one's use of memory enhancing

strategies. However, studies investigating this dimension.

"of memory are few. One study (Cavanaugh & Borkowski, 1980)

c(;nc'luded that \:%is a connection between what one knows
about memory and how one goes about memorizing.l Yet, they
also conclude that verbalizable ,metamemory is not a
prerequisite for good memory. Similarily, recall and
clustering were reported to be significantly correlated to
metamemory (Byrd & Gholson,} 1988). In addition, high

amemory - scores predicted the incorporation and
qeneklization of memory s:za\:egies that were taught to
children (Borkow;ki & Kurtz, 1984).

The metamemory-memory connec“tion has also been
investigated to try and better understand the learning
problems of Learmbng Disabled (LD) students. It has been
theorized that periaps LD students' repctted behavior of not
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incorporating memory strategies to the same extent as their
NA peers is the result—of a lack of knowledge uvr awareness
about the workings of their memory system. One recent study
concluded that LD children are often inaccurate in their
es«:imatioqpcf their memory abilities,  and.those of their
peers (Trepanier in Borkowski & Kurtz, 1984) and verbalized
less-knowledqe about memory strategies such as cumulative,
rehearsal (Douglas, 1981). N

The Present study was designed to look ‘at all three
dimensions of memory. together: students' ability to recall

15 pictured opjects; strategies they incorporate while

studying the- pictures; and their verbalizable knowledge
! \

about memory functioning. This research "investigated: these

variables using NA students and studeots diagnosed as

potentially learning disabled (PLD)., Furthermore this study

controled for the possibility that any observed difference
in the use of categorization as a stratedy was not the
result of students' inability to categorize objects/stimuli
into gi:oups.v All students were presented with .a
categorization task aimed at establishing whether or not
they could conceptua}ue the relationships between items‘.
As well, this research ' céntroled for the possible
c_onfoundinq,‘effects’ that written stimuli would éossibly
present to LD stuflents by having 15 pictured objects as the
material to be remembered.

"Finally, this s:udyhdressed the need .for a further



55
test, of intentional-unintentlonal memory, using pictured
stimuli., First of all, do intentional memory tasks yield
greater r.ecall performance than unintentional "tasks, using
pictured stimuli? Secondly, would normal achieving students
perform better than potentially learning disabled students
on intentional tasks and not on unintentional tasks?

In summary, this research was designed to investigate
whether memory differences exist betuegn PLD and NA students
o mudh Himensions| of memory s recall mtratesy: use; iand
verbalizable knowledge about memory. The memory performance
of both groups was, examined in two situations;
unintentional memory; and intentional memory. FEinally, the
design of the study allowed the researcher to compare the
groups ‘on two additional wvariabléds: (a) their perceived
competence; . and (b) their perceptl/ons of the task

difficulty. . N

N




CHAPTER III
METHODOLOGY
Subjects
The subjects in this study v;e(e two groups of fourth
grade students enrolled in ten schools under the
juxisdic/tion of the Roman Catholic School Hoard for St.
John's during the 1985-86 academic year. One group was made
up of 21 Potentially Learning Disabled (PLD) subjects,
selected on the basis of an Bbility-achievement discrepancy
EopEilE. DNe Secbhy GEap THeYEded 24 Normal-Achiving (NA)
students selec:ted from students having an 1Q between 85-115
and functioning academically at or better than grade level.
~ Intellectual ability was determined by the Canadian
Cognitive Abilities Test which was administered by the
School Board to all grade four classes, whill achievement
was assessed with the Canadian Test of Basic Ekills; also.
a’dminis.tered to the grade four classes as a group test.
Students assessed as having an IQ score between 85-115, and
functioning 1 1/2 grade year’s below their agemates in either
reading, math, or both were classified as|being potentially
learning disabled (PLD) students. The subjects ir‘A the NA
and PLD groups were matched as closely as possible on IQ,
using the average of scores on the Verbal and Nonverbal
scales. Althougi{‘effcrt was ma%g to match the two groups on
sex as well,. the scree’ning procedure resulted in the

selection of more boys (n=27) than dirls (n=18). Mean
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achievement and intellectual ability scores for the two
groups are presented in Table l. While the two groups
differed significantly on both reading and math achievement
(P¢.001), the analysis of variance confirmed the adequacy of
the intellectual ability matching.

Throughout the data collection phase of the study
neither the researcher nor the research assistant knew which
students made up the PLD group. This information was in th.e
possession of the educational psychologist working for the
School Board. *

g . . '

Research Design 3

The design of thisf'scudy jnvollved an experimental

comparison ‘of 24 PLD an 21 NA grade four students on’

2
several experimental tasks. \‘ The tasks inclpded a

\\%qreu?ﬂdmﬁ‘ig;:éred picture recall task (see Appendix C) an
individually administered picture recall task, and a
metamemory task.  ° i
The desiqn_ encompassed two studies: a main study (Study
1) and a sub-'.study (Study 2). Study 1 employed a single
clagsification design and had the following ,fwo-fgld
purpose: (1) to examine differences -between. PLD and NA
students on several dependent variables; and (2) to examine
the interrelationsbips among variables both within and
across groups. The deperﬁlent variables in Study 1 were:

recall performance; index of ‘strategy|use; study time;




Table 1 /

Means, Standard Deviations (in brackets) and F-Tests for

Achievement (Grade Equivalents) and Intellectual Ability

Scores
NA PLD I E
Reading Grade Equivalent 4.3 5.7 }za.z:*-'
/' Math Grade Equivalent 4.4 3.3 140.57'*'
Verbal IQ : 169#38(6.50) 98.04(5.39) 1.69 NS
Non Verbal IQ 106.23(8.69) 96.17(7.96) 2.61 NS
*Hr<. 001

NS= Nonsignificant
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metamemory index; categorization skills; perceived task
difficulty; and pezceivv'ed relati\;e competence in task
performance. All th!;:i PLD and 21 NA students were given
the same tasks and instructions.

Study 2, the sub-study, employed a 2 (category of
student) x 2 (type of task) factorial design to examine
differences betwen PLD and NA students on intentional and
unintentional memory . The memory task was a
group-administered picture recall task. Some of the
subjects in each of the two categories of students were
specifically instructed to sf:udy the pictures for later
recall (intentional memory), while others were told only to
study all the pictures carefully to identify missing parts
but later asked ‘to recall’ the pictures (uninterxtional
memory) & Sample sizes for t:heA various conditions are

" presented in Table 2.

Instruments
Study 1 y

Individual Recall Task. The stimulus for the recall
task was developed by the researcher by selecting 15 common
objects representing second t;rade level nouns from the Dolch
Word List (Dolch, 195%5). Single line drawings were found
for each object aﬁd reproduced on individual cards, with/
each card having one pictured object on it. The back of

each card was numbered to enable the examiner to lay the'
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Table 2

Sample Sizes: Group by Memory Type

v Intent¥onal Unintentional
(n=19) (n=21)
NA(n=21) 8 ) 13

PLD (n=19) 11 i 8




cards out in the same sequence for each student.

The 15 pictured objects were from one .of three common
cateqories{,\ which provided the opportunity for the efficient
memorizer to group the pictures during input. The thrvee
categories were as follows:

1) Things you wear: glove, hat, shoe rown, and socks. /

2) Furpiture: table, bed, chair, lamp, and desk,

3)

y Parts: hand,nose, foot, eye, and ear.

The metamemory instrument

Metamemor Tasks
e adninistered in ch;@/ investigation was adopted from

Borkowski a?\x{z's (1984) ,modified version of . the
p E
me;yy/ atter developed/by Kreutzer, Leonard, and
. Y
Flavell (1971). The battery included verbally presented

hypothetical everyday situations-~ aimed at eliciting

information on various agpec{s of children's knowledge of

their memory.

assesses

E example, the Story ‘List situation .

e child's knowledge of the efficiency of

aboration. Each student was ;ho;:n eight pictures (a ma’r‘l,
»

" bed, tie, shoes, table, hat, and car) an&iked if the items

would be easier to recall after hearing theh named, or after

B
heax’:ing a story that- included all eight. The Preparation
Object metamemory item is considered to provide an

“indication of the child's ability to systematically search

memory for a lost object. Rote Paughuse determines if the
subject acknowledges the relative ease of gist recall over e

%% verbatim recall,

T N T W
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A question asked at the end of the individual mfemory
task which assessed students' knowledge of the efficiency of
grouping was also included in computing the metamemory
score. The question asked whether it would have been easier
to remember the 15 pictured objects if the groups of common
objects had been presented together (see Appendix B for
Metamemory instrument).
Study 2

Study 2 involved a group task only. The instrument for
this group task also consisted of 15 line drawings of common
objects selected from the second grade level of the Dolch
Word List (see Appendix.C). The pictured objects were all
of'equal size and placed on one page. Four of the pictured
objects had missing parts (e.g. the car didn't have a door),
a feature_which made it possible to -present the stimulus to
the unintentional groups as a search task. The 15 pictured
object;‘ Vwexe from one of three common categories;
1) Means of transportation: truck} car, train, bus‘.

and boat. 5"
2) Animals: rabbit, cat, dog,‘ cow, and ho:sfz,
3) Things you eat: candy, pie/, bread, ham, and apple.

The pictures were located on the page such that: (1) no
two objects from one group were adjacent to each other; and

(2) the objects were not in well defined columns or rows.



Testihg Procedures

Both Study 1 and Study 2 Were administered\ in the
school that each student attended. In all, there were 10
city schools in the investigation. A research assistant
collected data from four of the schools during the same time
perﬂiod as the writer collected data in the other six
schools. The assignments of schools was done in such a way
as to ens.uu that each tester had approximately the same
number of PLD and NA students, while at the same time taking
into consideration geographic location of the schools. Both
the writer of this report and the research assistant

underwent apéroximately 4 hours of training wh;c_:h included

practising directions and procedures for the administration .

of both Study 1 arzd Study 2.

No student in the investigation was administered both

study 1 (individual), and Study 2 (group) on the s day.
In all éases Study 2 was administered first, in an attempt
to reduce’ the possibility that the unintentio‘nal Memory
groups of Study 2 would become aware of the f_act that the
task was actually a.memory task. YN
study 1 P R 5
The tasks in Study 1 were administered in a%ﬁe hour
sitting. E:acr; student was sea—:ed at a small table or desk
ﬁlzectly across Erov.n the examiner. Fifteen picture cards

were laid out in front.of each student. He/she was

instructed that iﬂu/her task was to try to memorize for
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later recall as many of the pictured objects as he/she
could. Each student was told that he/she could do anything
he/she wished to help them remember the pictures. The
pigture cards were placed in the same order for each
student, with no two pictures from one category placed
together. Each studant was requested to tell the examiner
when he/she had finish& studying the pictures. A maximum
time limit of five miRutes was allowed. However, each
student was inconspicuously timed, starting when all the
cards were laid out and stopping when the 'student told the
examiner that he/she had finished. During the stud’y time
the examiner observed and noted any observable strategies
such as lip movement, counting, scanning, or any othar
observable learning strategy. Card manipulat:ion was. noted,
especially with respect to organization and/or gathering the
cards into common groups, or cumbininé cards from the same
category. When the student stated that he/she was finished,
the cards were collected and he/she was given a pencil and
-paper and asked to write down as many of " the objects as
he/she could remember. It was stressed to students that
spelling wasn't dimportant, and if he/she wanted to kncw. how
to spell a word he/she could ask the examiner’. When the
student finished "t-i,ti’ﬂi‘as many as he/she could remember,
the examiner collected the sheet and asked the following
questions designed to provide information on how the student

went about remembering the pictured objects.
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1. How did you learn the list\? what did you do to'be sure
that you would remember the pictures?: What else did
you do? Anything else?

2. why did you learn the list in that way? -

3. Are ‘[heze any other ways you could have used to study
the pictures? 4

The pictures were again laid out on the table in the
original order. If the student wused grouping or
categorization during the study period, he/she was asked how
many categories he/she had and which pictures were in each
category. If the student didn't use grouping or
ca‘tegorization, a check was made to establish if he/she had
the ability to categorize (i.e., a categorization concept).
The students were asked to arrange the .pictures in three
groups by puttinq‘ together all pictures which were similar,
or had something in common and to label each group. Each
student was then asked whether it would have been easier to
memorize the pictures if he/she had been presented with the
pictuzes from each category grouped together. This question
was scored as part of the metamemory score since its aim was
to establish the students knowledge about memory and
conditidns ghac made memory easier.

Immediately following these probes, students were asked
questions designed to: (a) have them rank the difficulty
level of the individual memory task (see Appendix D}; (b)
have them rank their own performance in comparison to other
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classmates who did the same task (see’Appendix E); and (c)
to determine if they counted the cards while learning them
(see Appendix F, question 3). -
The final phase of Study 1 consisted of verbally presenting,
individually, the condensed version of the Borkowski & Kurtz
(1984) version of the metamemory battery (see Appendix B)
deslamed to wllcit informstion on va:Mus aspects of the
students' verbalizable knowledge about their memory. This
phase makes up the major part of the metamemory score in the
analysis section. f A d !
Study 2

The memory task in Study 2 was administered in a group
setting. Each student was given a page with t};e 15 pictured
objects on it. Th_e Intentional memory group was inst:\'xcted
to study the pictures to: (a) find the pictures with
missing parts; and (b) study the pictures for later recall.
The Unintentional memory group was only instructed to study
all the pictures carefully in order to identify those with
missing parts. (During the examiner training it was
discovered that the picture of a "ham" on thd picture sheet
was not clearly recognizable. The examiners agreed that
following the instructions éach examiner would focus the
attention of each group on the location of the picture and
inform them that it was a ham). When each group finished
studying the pictures, the picture sheets were collected and

each subject was given a pencil and papeé. The examiners
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hd i
asked students to write'down as many of the pictured objects
as they could remember. It was emphasized that spelyng was
not important. The recdll sheets were collected and the

students were dismissed.

Scoring

In all 7 different scores were derived for analysis.
While Study ‘l involvei all 7 scores, Study 2 in\colvea a
single score. Relative Difficulty Score (see Appendix D)
and Perceived Relative Competence (see Appendix E) were each
b‘ased on one queséion requesting s.ubje‘cts, respectively, to
rate the diffiz;ulty of the task and the way they_ perceived
their. competence in relation to their agemates. Study Time
(ST) was the amount of time it took each subject to learn

the 15 stimuli in the individual memory task. The remaining

four scores are descrited below. 3
Recall ‘Score (RS)
In both Study -1 and Study the RS was simply

calculated by countinc the number of pictures that the
student was able to cor:‘ectly remember .
Index of/ Strategy Use

The Index of Stfa egy Use (ISU) score was derived from
analysis of protocols .>r each student. Protocols consisted
of: L?) the tester's )bsarva:i;ns during task performance'
by each student; and (b) students' verbal responses to

probes designed to fin out how they went about memorizing
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the 15 pictures (see Appendix G). A list of all strategies
emerging from the p:é:ocols was d{awn\up. Five graduate
students of Educational Psychology were then. "asked to rank
the strategies from highest to lowest, in terms of
efficiency. The resulting ranks were compared to the
researcher's own rankinq_of the various strategies. Minor
d?sagre'ements, mainly over the more lower-level strateq'xes
were resolved through consultation with the authom's thesis
advisor. Weights were then assigned to- each strategy, with

the high-level, more efficient strategies attracting greater

weights. Two agditional points were awarded.to students who"

monitored or checked their performance while doing the
individual memc(y task. The maximum score attainable on the
Index of Strategy Use was le. . P

To establish :euamn:y, approximately 18% of both the
PLD and the NA group were scored by the author and by a
second scorer. This process involved randon‘\ly selecting
lvetbal‘ pzotocnlsrand examiner notes for two subjedts in each
group, Both scorers then . independently computed the 1SU
score. VAs Table 3 demonstra;:.es, both sco:ers"c'amputed

scores which were in perfect agreement.

Index of Categorization Skills (ICS)

The cateqotn;zation task was administered immediately
following the recall task. It invglved‘ the examriner laying
the cards out a second time ‘and asking the‘stud;{at' to sort

them into groups of 'pictures which had something in common.



Table 3 .
. Comparison -of Author!s Scoring with Tndependent Scoring of:
¥ Strategy Use for Randomly Selected Students . i
-’ Category of Student Author's sco:e‘ ‘ Independent Score
— N
PLD F | 7 .
PLOP 10 - 18
N NA 12 12
NA 9 9
>
“ 8
§ .
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Points were awarded relative to the deq’ree of accuracy and
lodic in grouping the items (see Appendix G). Students who
cortectly used categorizatfon o grouping s @ Vm\emory
strategy when.studying the 15 pictures in the individual
memory task were awarded full ICS poi‘nts. The maximum

points attainable was eight.

letamemo: Index (MI) . .
The MI involved kcn:inq the response that each sbudent
wade to the Eour hypothencal‘ situations presented verbully

by ithe examiner (see Appendix B for a detailed account of'

the ' situations presented, questions asked and scoring

procedufes) .

Story list. This task presented subjects. with the’
situation that two girls had to try to remember eight
pictured objgcts'. One girl only saw the pictures while the

other girl saw the pictures and heard a'.story aboM all-
; i

eight items. ° Each student was asked to de¢ a0 whten
situation made it easier go remember, which girl would learn
the most, and why. —Toints were’ scored If the student stated
that the story made it easier (1'point), and the girl that
h‘eatd the story would remember more (1 point). Points were
also awarded if the,/s’tuder‘:t‘was abie to verbalize an
awareness of the effect of elaboration on retrieval (maximum

points = 4). ¢ ' i

o preparation object. The examiner presented  the

hypothetical scenario that he/she was goir{’g skating the next
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morning, and asked the subject what he/she would do to make
sure that he/she’ would not forget his/her skates. The
possible answers ,were grouped into four categories: (1)
external cues related to the object (skates); (2) external
cues relying on others (others); (3) ‘external cues through
the use of another‘object (e.g. a note); and (4) relying on
the internal procesvs:es of se’lf. 'One point was scored for
eachi category used. (If a student had ‘two answers from one
ategogy, he/she only received one point).

Retrieval object. The student was asked to assume that
he/she lost a jacket and to indicate how he/she wéuld’go
about finding it. The -possibilities were separated into
seven categories of answers; (1) 1ikély p‘laces he/she may
I;ave left it; (2) retrace s..teps;'!.'i) o:de’:ed search; (4)
check lost" and found; (5) exhaustiv; search; (6) get others
to he1p~§ea:cly and (7) check with othe.:s to seé .if they
found it. 4Qr;e point was" awarded to the studént for. each
category suggested as a retrieval strategy. :

Rote paraphrase. This situ’atlon presented the student
with’a fictional character who has to learn a story by
listening to it. Each student was asked a series of
questions related to the task and awarded points if they:

(1) verbalized an ‘understanding of how :ecall‘ing word for

‘word 'is’ more difficult than' recalling the gist; (2)

demongtrated an understanding .of the advantages of the

fictional character krowing the task requirements before
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studying (e.g. gist recall rather than word for word); and
(3) why it would be easier. Although it was not included in

the MI score, each student was asked to generate strategies /
thak; (e, Fictional character midhe use o, Beicl remenbor: tie
story. Both groups were compg{;ed on their ab“l‘;y to
generate possible study stratedies ‘(sf' Appendix W.

The final set of pogpcs"tncluded in the it scoge was
based on a question. asked of each .student mmedi}nu\ a4
following the individyal memory task. This question ]
required him/he; to put the cards into groups or‘ categories
of pictures that had something in common. Each student was

then asked whether it would have been easier to remember thé ~

15 pictured objects if he/she Had been originally pze;ented % (
in the groups or categlries. Two points were awarded if the

student verbalized that the categories would have made it e
' G : .

easier to. remember the items. The total possible on thll
Metamemory Index was 38. °

The reliability of the MI scoring system was assessed
by looking at the agreement between the author's scoring and
an"independent scorer. The process involved both scorers
independently coding ‘and scoring the verbal protocols and
sﬁéminaz notes of ‘two randomly se]:cted astudents from each
gzcup.‘ As Table 4 demansltzate‘s, close to perfects 1gzaemont

was obtained.




Table 4

.

Comparisons of Author's Scoring with Independent Scoring of

the Metamemory Index for Randomly Selected Students

.
® o Py Category of Student Examiner's Score Independent Score e
LD 14 ) 14
s LD o 16 15 o
NA < 23 23

Na 20 20




CHAPTER IV

RESULTS AND DISCUSSION

Introduction

. The subjects in the present study were 45 fourth grade
students. Twenty-one of the subjects were Normal-Achieving

(NA), while twenty-four of the students were Classl(i‘ed as

Potentially Learning Disabled (PLD). The PLD students were -

selected using a discrepency( formula. Students Vi) Wegs

assessed by the Canadian Cognitive Abilities Test to have an
intelligence quotient within :\e average range, but
achieving at least 1 1/2 years behind grade level on_ the

Canadian Test of Basic Skills in reading, math, or both were

identified as PLD. The NA group were assessed to have an ' °
: s

intelligence quotient within the average range and were
achieving at grade level or better, in both reading and
math.
\Af zevea!e-d in Table I (Cr_‘aptn: I11), whi:e the two
groups were comparable in 1Q, they differed significantly.in
__reading and math achievement. The main purpose of the
study, as specified earlier, was two-fold:
(1) to examine NA-PLD differences on a number &f recall,
strategy 8se, and metamemory tasks; and i
(2) to examine interrelationships amohg recall, strategy
use, and metamemo:& both wi\thlp and across groups.

These twop main objectives were pursueQ‘in Study I, the

main study. ‘A subsidiary study (Study 2) addr

\

1

\
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group differences in intentional and unintenticnal

memory using a 2 x 2 design. Results are presented \17
’ T separately for the two studies.
J S Study 1 Y
/ “This study was . designed to investigate the Eollowing
- . research questions: ) ,"
(1) Would one group (NA or. PLD) be able to recall more of -
® L " the 15 pictured objects? :
- . (2) Wouldgthere be a between-group difference in stud_ents'
. E self egozted/ and observed use of memory strategies
while studying th’e pictures? i ’
(3) wWould there be group differences Th students’'
. verbalizable knowledge about bmemozy functioning?
(4) Would there be group differences in study time?
(5) Would there be group differences in students’'
perceptions of task difficulty?
(6) Would there be group differences in students' 4 \
, & 5 pezceptions of their ability to perform the task, P

relative to theiz classmates?
(7) would there be a between group difference in students'

' categorization skills? ’
A univariate one-way ANOVA were performed on each of
the seven variables cotresponding to t‘?‘le above questions.

Table 5 pwjvldes ﬁ'summa:y of the means, standard deviutid‘hs

(SD) and F-values for both groups on all variables
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Table 5. . &
Means, Standard Deviations, and F-Values for all Variables L
!
PLD NA
.
variable Mean  SD  Mean . sD -F
4 Memory Recall 9.5 2.1 10.8 2.4 3.8
‘ Strategy Index 3.4 1.8 4.8 2.0 5.5%
i -
\ Metamemory Index-— 17.9 4.5  22.6 3.4 1l.1**
% Memory Time (seconds) 167.9 54.5 147.2 61.6 4.9%
Task Difficulty S 2.8 6 2.9 60 .4
. - Relative Competence 1.7 .6 1.9 S P
‘Categorization Skills 4.5 1.3 5.0 1.5 1.9
) §
. B
* p< ,05 ’
** p < .01
.
] i \
- \ X \
\ 5
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investigated in Study l. Findings in relation to each of
the seven variables are presented in the sections which
follow. .

Recall Performance \

As Tablg” 5 shows,” NA students recalled slightly more
pictures (mean = 16.8) than PLD students (mean = 9.5).
However, this difference was not statistically significant.
This finding of no significant group difference in recall
ability is somewhat surprising, given the body of literature
suggesting that NA students are able to recall more items on
intentional memory tasks (Bauer, 1977; Torgesen, 1977; Done
& Miles, 1978; Dallago & Moley, 1988; Shepherd et al 1985).

However, this xésult may be explained in’-relation to the
picture superiority effect reported in several empirical
studies. It . appears that while LD children show poorer
performance on verbal tasks, they tend to recall as many
pictures or visual forms as their normal acﬁieving peers
(Done & Miles, 1978; Hulm’e, 1981; Ritchey, 1980; Srivastava
& Pirohit, 1983; Swanson, 1984).

: In "a developmental study employing 2nd, 4th, and 6th
grade students, Ritchey found that when students were
specifically instructed to categorize word and picture
" « stimuli duxin% input, no differences in recall were observed

between pictures and words. However, in the absence of
specific lns!.::uctiena to categorize,. students across the

three age levels recalled more pictq:es than words. l;sing
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normal achievidg students, Srivastava and Pirohit (1983Yy
also demonstrated that picture stimuli produced better
recall than word stimuli. :Do;m and Miles (1978) compared
13-year-old nérmal achievinq‘v and LD students on memory for
sequences of digits, pictuxe;s, and nonsense shapes. The LD
students showed poorer péleomance enly .on the task
involving verbal encoding (i.e., the digit sequence).

Hulme (1981) has demonstrated ‘that normal-achjeving and

LD students show comparable %mémory performance following .

dévezb*ization of the stimulng. In an initial study using
‘1etter stiings as the stimulus, LD readers showed poorer
recall performance. .when visual forms rather than letters
were employed in g parallel study, no differences were
observed between the groups of studen‘és. Finally, a similar
but more complex study by Swanson (1984) showed that while
labelling enhanced the normal-achieving students' memory for
pictures, LD students performed better on unnamed pictures.

Two related findings have en‘ne:ged from the body of
research ﬂa/ memory for pictures ‘and verbal labels. First,
for botﬁ/normal-achieytng a‘nd LD children, pict}xres produce
better memory perfotmury':e. Second, LD children appear to be
inferior to normal-achieving students only on verbal tasks,
Pajivio (1971) attributes this tendency to the fact that
pictures are encoded into memlsry as visual Earms.with verbal
labels attached. This éual coslng results in_ enhanced

recall.  Nelson (1979), in expluinlng the picture
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superiority e(fect’. suggests that a picture may be more
differentiating and thus more meaningful than its
corresponding verbal label, consequently making pictures
easier to remember. .

-Given the foregoing discussion, an simportant factor that
may have accounted for the absence of a _significant
between-group difference in recall performance may have béen
.the difficulty level of the task. As will be discussed
later, both groups assessed the task as heln§ easy. In fact
the average rating of diffficulty level from both groups was
virtually the same ( = 2.9; PLD = 2‘.8). Given the
similarity in ratings and previous evidence that LD students
generally do not shewl inferior performancevon picture recall
tasks, the present f-ir‘dinq is not too surprising. It is
concejvable zn'ac increasing the difficulty level of the task
(by.using either a longer lis.t or less familiar pictures)
might result in better differentiation c;f the two groups.
Study Time 4
Interestingly, there was a significant difference
(p<.@85) in the amount of‘tlme taken by each group to study
the 15 pictures. The PLD group studied the pittures for an
average of 1@07.9 seconds,: wh!.le “the NA group had a mean
study time of 147.1 sedonds, approximately 48 seconds
longer. v ! .
These data suggest that as a group NA students paid
more attention to the task or spent more time to ensure the
1
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careful processing of the information. This finding is

.consistent with the often reported relationship between

impulsivity and 1low achievement €in learning disabled
students. mdne would have expected that the longer
processing time taken by the NA students uoul‘éi have resulted
in signifantly better recall performance, but such was not
the case. g

Having found a significant between-group difference in
study time, a two-way ANOVA .,was performed to examine
porencial, mex @itfrences, THe ressles sbowsd an
interaction between group and sex, with no sex main effect
(Table 6). While NA boys studied the>4:ask longer than PLD
boys, NA and PLD girls did not,  differ significantly (s
Figure 1). It appears from these data that whatever
relationsip exists between low achievement or leéarning
disability and impulsivity is more true of l::o‘s than it is

of girls. .

strategx Use .

Results of the one-way ANOVA showed that the NA group
scored significantly higher than the P!.D group on r.he--index
of strategy use (F=5,45; p<.05). A 2 (group) x 2 (sex)
ANOVA revealed no significant interaction effects.

"’l'wo points are worth noting., First, although the two
groups of students did‘ not differ ulgnlﬂcantlylin recall
performance, NA students showed superiority ove:'l’w

students in their choice of efficient strategies. The




Table 6

Results of Two-Way Analysis of Variance for ‘Study Time:

Group (PLD vs NA) by Sex (M vs. FM)

. Source of Variation Sum of Squares - D.F. F=Value
Group ID Main Effect 16364.0 1 5he*
Sex Main Effect 863.1 o1 .3
Group x Sex Interaction  13116.8 1 4.1
“p < .05 v }
)y
: |
\\ .
.
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Figure 1 .
Group by Sex Interaction on Study Time c
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correlational “analysis (reported later) nevertheless showed
,a clear relationship between sfrategy efficiency and recall )
performance. Second, although NA students wére -superior to
PLD students in,strategic behavior, both groups were very
low on the strategy index. The mgan strategy score for the
superior group was 4.8; thie maximum score possible w_as‘ 16!
It appeals from this data, then, that as a group these grade
4 students tended to use lower level or less efficient
strategies. This finding is ccr{‘sistent with the general
picture that emerdes from developmental studies, naely that ~
younger children (ages 11 and below) employ less efficient -

strategies than older children or adygts.

RN

A descriptive’ analysis of specifjc strategies employed
by students in thg two groups follows.. In ary,’ 14
—st:’%tek]ies wer# extiaceed Eiom stidents’ verbal reports “3nd
observer notes .on’ students' ovect bahaVists duridg study.
tin. Table 7' presents the 14 _strategies and their
definitions. Table 8 presents a ary .of numbers and
percentages of ‘students empl;:yinq each strategy in thetwo '
groups. These strategies .are rank-ordered from mést to
least efficient, based on ratings by five graduate students

v LS

of eddkational psychology. . it
The most -commonly employed strategy (used by 47% of all

subjects) was unorganized verbal rehearsal. As defined in

Table 7, the unorganized verbal rehearsal memory strategy
a4 b

’
simply involves the repeated rehearsal of-all 15 pictures




Table 7

‘84 {

5 =

t : !

ies Employed

pefinitions of Strateg

L3
. strategy

Definition

categorization

“hssociation

* Elaboration

Imaqe(y -
% - .
Chaining & Rehearsal
1 T

Chunking & Rehearsal

Inaccurate Categorization
v

- Alphabetical Order
N \

. un&zganized Rehearsal

Grouping items together’
which have some common =
characteristic(s). =~

Greating links between two

items or between one item

and some aspect of knowledge
~already known. : S

Mentally adding to given
infqrmation-so as. to relate = -
items to be remembered.

e

Forming mental images of
items to be remembered. N

Repea:ed}?e{:sal involving .
always s ng -at the first
and-adding 'more items to be

learned during each successive
reheazsal

Breaklng a list into sequented
“chunks or segments and
re:hea:sing items within
chunks\at a time.

Inaccqrataly‘*gzouping items
together which have common
characteristics; o some .
degree of accurate and B
.inaccurate categorization.

Placing ‘the verbal ‘labels
of the 15 pictures in
alphabetical order. B

Repeated rehearsal of all
15 items toqether.
=ik




Ordered Scan

1. Verbalization

o

-
No Verbalization

© Random Scan

* Shapes

. " spelling out loud the
verbal labels of each
picture.

One viewing of the pictureés in
the order they were presented.

saying_out loud and in
order the verbal labels of
each picture.

viewing quietly (lip
movement) each picture
in order.

.One viewing of. the pictures
in random grder.

ictizes of the
ape or shapes

Encoding
basis of
in common.
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Ranking of ‘Efficiency and Frequency of Use for  Memory
. 7 o

Strategies Employed During Study Time

. at
stratégy . Ranking * Students Usind % of
3 3 FE N Strategy Respondents
£ o . ' - witHin .
3 g . : Categories 5 3
: PLD NA  PLD NA
. o » i %
Categorization . 1 1 3 4.2 14,3 ;
association > : 2 3 0. 12.5 0:0 < g B
Elaboration = . . ° 3 -0 1 9.0 , 4.8
Imdgery - - @ 6. e o6 e i
¥ Chunking & Rehearsing * o b 2 4.2 9.5 ) Ll
Chaitiing & Rehearsing - - o a0, 4.0 )
A\ Indccurate Categérization - 7 @ ‘'a e.e . 48
‘Alphabetical Order -8 ] e 0.0 " 0.0
Unu:ganugd Rehearsal . 9’ 9 . ‘12>
Spelling Labels 1@ 1 ‘e
g ordered scdn
i 5 1. Verbalization — kL .1 ’ ¥
. ; 7 .
X . 2. No Ve.:ballzation “12 5 2 7
Raftiom Scan ) 13 2 @ 8.3 a0 ‘-f
' Shapes E 14 17 0 4.2 0.9 -
: e \ !
- Totals . 24 21 160% 100.%
Y - i | Lo e —
. T = T
1 ¥
\ ] F 7
Y 5 ° e B p
é BN )
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'\:oge\:het,' and therefore neither decreases the demands placed
“on .'sh,o:tgt.er‘m mgmory nor .incgeases——the' érqangyzrtion of the !
msterial to be m'em&zized. only 4 of the 24 pr aroup and 4, IF
Tof the 21 W group (18% (of the total number  of subjects)
used memory stxategxes that were ranked ‘as being the 4 best
stidegten for ¥his taEk. Surprisingly oply 1 PLD and 3 NA
studepts {9%). used the categorization strategy, rapked as

the best memory strategy for this particular task.’

i 4 appeats evident .from ' -these sults . that ne{)/ér
_group was able to - utilize, -t moyy efficient’ memory .’

strategies while studying the pictures. ’f‘}\is;'is_ e;zidenqe'd

by the £fnding ‘th’a: 47% of the.students sin'nply rehéé:sed~rhe‘ i

.15 pictures; whil

xehearsal strateqy. Apptoximately 73% ‘of t_e :students in
this investiqabion used memory strategies ranked nin.thh or

lower.

| The firding that NA students used. significantly more

efficient stratedies but recalled Eela‘tively no. more

pict es—than—the PLD ‘students is perhaps. Eu:ther evidence
of the picture supenonty effect :efe::ed to eazHe:. It
appears, as scme research shows (e'f" 'Dcne & Miles, 1975;
Ritchey, 1980)., that pictures are relanvely easfez to s

~
memonze and hence may requwire less s:rateglc effort.

. Categorization Skills ' By

As mentioned earlxier, on}y 9% of the students in this




‘extent (Tokgesen, 1977):

88

investigation used - the categorization strategy while

ng the pictures. This is espec:a)ly Falavant, givas
the hndinq in this study that all students were”able to
sucaessfuxly complete the cateqo::za{:ion task administered

after the main memoly task. The ANOVA results revealed no

group d!ffemncu in ca%equnn:son skills. while all

_ students displayed the ability to group together objects

that had something in common (e.g. eye, nose), only 4 of the _°
5 ; 2

45 students used categorization"as‘a memory strategy.: This

£inding’ provides conc1uslve evidence’ that students’ failure

to utilize :aeego:luuon as a memo:y stratedy was not, the

© result ‘of. —Hmita ions . intheir ability " to mentally ‘create

conceptual categori 'Dhe £inding i$ especlally important

xn that “it_supports To:gesen s contention, that any students

do not .use their intact.intellectual .abilities.to their full _ -

v = ——

The NA group scored significantly higher (mean = 22007
SD = 3.4) than the PLD gtoup (mean = 17.95; SD- = 4.1; °

p<.84). The maximum score possible for this index was 3.

A 2 (group) x. 2 . (sex) ANOWA- showed no significant

interaction effects (Table 9). Thus -oh the whole, NA |

, " . . .
students exhibited tup-no: verbalizable knowledge and
awareness about) mamory “functioning and* sttategies.‘ A

descriptive analysis f students' responses on the various

metamemory’ subtests follows.




Tablemd i

‘Results of Two-Way Analysis of Variance| for “the Metamemory.

 Index Score: Group(PLD vs. NA) by.Sex (Male vs. Female) .

i 4 - .
Source of Variatign Sum of Squares  D.F. F. value
"Group™Main Effect o 1s3.e 1T 1e.7+
& s »: -
Sex Main Effect 4 2.8 1 0.2
, Group x Sex Iqte!action 7.8 ik ¢ a.5
*p < .05 w8
Voo : T
=
.
. 5
3 . .
¥




The subtest which discriminated between the two grolps
of wtudents more; clenrly was Preparation Object. ” Thesidh
other ' subtests--Rote Paraphrase and Story List--did not
revea? any .clear ' differentiations between NA and PLD

" students. '

\ . . In the preparation object _subtest, the studentsrwexe
asked what they would do to help them remember to ﬂ_‘b:’ing
their skateseto school the rllext‘morningu On averagé the ‘NA

‘\group was able to generate‘more cues ‘chey could use to help
them 'remember (i.e., write.a note, move skates, ask for

a . remxndez, use of a cchxve memory strategy).’ e

In the rote paruph:use subtest 13 PLD (54%) and ‘11 NA

(53%) said they -would simply Hsten t:o the enti:e stary to

learn it. .E'ive “pLB- (21%)vand 3 NA  (14%) saxd they would

~listen and renearse the entire story. only 3 PLD (13%)  and

-4 NA (19%) ,,sa‘i they would ch;mk the story into parts and

E learn it in sequ ce.. The éata indicated that the tyo

g:cups'were not ‘very .different in their ‘éwareness of

i effectxve memory strategies for this paztlcular study”task.
Both groups demnnstrated an awaxeness of. the effect of
N meaning or elabozation on :etrxeval, as i'ndxcated by theu.,
‘pazfo:mance_ on the story list ~ subtest. Both  groups
: displ’ayed the understanding that hearing a 'sto:y‘ which
conne:‘:;:ed 15 pictures would make -the later fecall of - the
pictures ea,si’er. wWhile \;uth gxou:;s verbalized an

understanding of - the - effbcts of elaboration on retrieval,
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. . )
only one student used it as a memory strategy while studying
.
the 15 pictures on thé individual memory task.- Although
most students undefstood the advantages of the elaboration

strategy, théy failed to use it to increase memory

efficienvcy.

In the same vein, although ‘most students correctly

indicated -- following a probe -- that presenting the 15
pictures of the recall. task in categories would have made
for éasier encoding’ and te:‘:aLl, only 4 of the 45 students in

-this study rs%)\ used categqnzatwn as a strategy. Both'of®

these findings M €., the Findinds :egarding elabsration and

categorization) ate_cunsi;tegt with evidgnce from previous
\ B ;

" research sugqesé'}nq di§c:epancies_ between children's

tesponses to meﬁéc‘ognitiive _questi:ns b‘and‘ their actual
behaviours. ' In one study, Brown and her’associates (cited
in Brown, 1978) reﬁ;xted !that the majority of 4-year-olds,
flrst-graaets, and third-gzaders predicted correctly that
glven a list of 12 words, 9’ leatn, ca:egonzatinn and

rehearsal would . result h|_ better performance tnan the.

strategies of‘lahellinq and looking. However, as much as

78% of ‘4-year-olds, 64%| of first-graders 'and S23% of
third-graders making this correct p:ediction actually failed
to use the‘supe:ior strategies. N

The results of the pkesent study differ, however, in
ohe important respect, as, shown latez in the presentation of

the co:te]lational data. ‘Despite the discxepancies noted

I -
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above, the overall inde(\ of strategy use correlated
Al i

signitisantlysuith fhe conposite metamenory Hndex:
‘The two. groups of .studeng; did not differ in theiy‘
__rating of how difficult it was to remember the 15 pictured
objects. Both groups a.ssessed the task as being an easy
one. Perhaps this Einding in part accéunts for the. finding
that although the NA 5students studied longer,  'used more
efficient strategies, and verb;;lzed _more knowledge about
memd:y, the'y did‘not recall sxgnlflcantly ma:e pictures.
The ease of. t:he task may have neutralized the benefxts that
‘a longer study 4ime and a que eEficient strategy use would
accentuats. ) o )
Relative Competence
The two groups did not differ ln the way tne‘y}nelvad

their competence on this task relative to their “classmates.

7 AN

. Both groups indicated that they woulf be able to ;ememk{ez

Ve .
the same amount of information as their peers. f

Relationships Among Variables of Study 1
_'lnterco:relatlons’am?ng the four major va iables‘ Ain
Study 1 (:ecall performance, 5trategy'index, metamemory
_Ll;\dex, and study. time) were calculated sepa:ately fcr ,thé
two -groups, using .the Pearson prcduct-moment"co::e-lat‘lcn
coefficient. Tables 10 and 1l report cne‘ correlations
‘matti?es for the PLD and "v? groups, tespectxvely.

As can be ‘seen from Tables lg and 11, the NA and PLD




Table 10

VMntercorrelations Among Recall, Strategy Index, Metamemory

. -
‘Index, and Study Time in efe pro group (n = 24)
= - it

- J ]
R - -+ —
varidbles s Recdll ~ Strategy Metamemory  Study
/. Index Index Time
" Recall P> TS .22 L54%*
. . Strategy Index J - LS4 .28
‘Metamemory Index / . .03
Study Time ! * -
- / + '
** p < .01, v g
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Table i1

.

Intercorrelations Among Recall, Strategy Index, Metamemory
Index, and Study Time in the NA Group (n = 21)

-

variables iy Recall Strategy Metamemory Study
B Index Index Time
Recall - L52%% L66%* 35
Strategy Index - «S9** B
- - .39%

Metamemory Index

Study Time,

* p< .05
L P,_f .01
Vi[);
te
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.study time. Those PLD students who, studie

95
groups displayed two common correlation patterns (i.e., |
recall with stfategy use; strategy use with metamemory).

Regardless of’group ID, those students who used the more,

efficient memory stratedies tended to be able to recall more

pictares. As well, those students from both groups who
verbalized more knowledge and awareness of memory
\

functioning tended to utilize -the more efficient meﬁnry

strategies.

: -

In addition to the_common:correlations patterns, each
group displayed correlation patterns that Ve unique. The
PLD group results indicate a relationshlp between recall M’ld‘

longer .tended to

be able to recall more of the 15° p’ictuies. Thig/

meritioned earlier.

The NA group also displayed some unigue correlation
patterns.  Those NA students who were able to recall more
pictures also had a tendency t“o‘ score higher on Ytr_m
metamemory inddx scoge. In addition, those NA students who
scored higher on metamemory also had a tendency to study the
task longer. PR . N

‘The correlational results obtained in this study are
supportive K of' findings reported in several developmental
studies. Among both NA and,K PLD students in the present

study, strategy use correlated significantly with knoul'e?qe

\

,./
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and awareness about memory processes. Thus, regardless of
academic  achievement,  students  articulating greater ‘

‘knowledge of memory processes were more likely to

demonstrate greater efficiency in strategy use. In a
o developmental study of first-, third-, - and fifth-grade
: g):? ‘children, Ca\{anadgh & Borkowski (1986) found moderate but
,J fairly consistent correlations  between  verbalizable
metamemory and memory performance. In a second
developmental study involving second- and fourth-grade
W B students, Byrd & Gho‘lson (1985) reported significant --
albeit low -- correlatiofis between memory and metamemory
items. i
It is significant to note that there is one important
: ; commonality between the present study and the Cavanaugh & )
Borkowski (1980) and Byrd '& Gholson (1985) studies. All - i
s © " thiee studies employed an adaptation of the Kreutzer et al
(1975) ba,ttlezy "to’  measure _metamemory, The consistent -
" results acr;ass the three studies provide convincing
- 4 confirmation of the theoretically hypothesized relationship’
“ . ‘betueen strategic memory performance ' and vezbalizaﬂle

knowledge about memory processes. However, none of these
stud‘ies has addressed tht‘a issue of causality. The
theoretical utility of the concept of metamemory wiuA be
< - enhanced signmificantly as causal relations between: knowledge

B _ and stratéqic performance are empiricaldy validated.
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Summary of Study 1 ?
g

The NA students on average recalled more pictures (mean

7
=_10.8) than the PLD students (mean = 9.'5) although this

ditference was not statistically significant. The NA grdup

‘stuldied the pletures miguiticshtiy donder: then Fhe BED
group. Furthermore, the NA students as a group tended to
use more efficient memory st:ategiés. However, neither
group consis;ently utjlized those memory strategies ranked
as the top thgee for this particular task. Both groups
demonstrated ~positive correlations between strategy ind&x
scotes wnd recall performapce, as well ds between strategy
index scores and metamemory index sc‘ores. )
These " zhmilts suggest the following: (1) normal
achievers are superior to potentially learning \di‘sihled
students both in terms of efficient strategy utilization and
metamemo:i‘al‘ competence; . v(i) generally, however, the’
strategies employed' by. grade four Qtudents are low in
efficiency; (3)- strategic behavior is related significantly
to recall performance; and (4) metamemorial knowledge is

related signi*ficantly to strategic behavior.

s
Study 2
This substud\y was ‘des(gned éo investigate the.fnlzlowlng
research questions: ‘ : . i
(1) wWill _1ntenticna1 memory/ be supezi?: to incidental

memory, in terms of- recall performance?
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(2) Can the often-reported finding that normal-achieving
students outperform learning >disabled s‘tudents on
fntentional memory tasks but. not ol incidental . (or
unintentional) tasks be replicated? o .
In connection with the first research question, it was
hypothesized that stugents instructed specifically to study
for later recall fwould manifest better recall performance

‘than students who were not instructed to study:for later

on the basis of research comparing NA and

LD students, the effect of 'specific instruction would be

le§s marked for LD students). That is, a statisticarlly

. significant main effect for memory type (intentional vs

[

unintentional) was anticipated.

With zegard. u; the second research guestion, it w.‘as
h‘yp’athesized that --_ although in:tentjopal memory would
generally be superi‘or.-- NA stu’d‘é:r‘-;;s? would show superior #
performance than PLD students’on tﬁe \éntentional task, while
not dffée:ing significantly Eri;‘:i BLD students on the
unintentional task. This, a statistically significant.group
x memory type interaction effect wasze);,pected. ¢

?‘able 12 summarizes the mean recall scores for P;.D and
NA students under' both the int‘entional and unintent’ional
conditions, while Table 13l displays the results -of the
two-way ANOVA perfo:meé on the data. As Table 13 reveals,
s‘gniﬂcant‘ !nain effects for memory. type and group were

found. These results confirmed the first hypothesis and are
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Memory

s
Table 12 s .
5 9 <
Group nea\sao for Unintentional and Intentional
Conditions '
= \
GROUP -
Memory Type - - PLD Vo
pnintentiohal 7.9 % 4 9.3
(n = 26) (n % 13) (n = 13)
Intentional - - 10.8 12.3
th = 11) (n = 8)
~
-
> 'y :
4
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Table 13

Results of Two-Way Analysis.of Variance: Group (PLD vs. NA)

’ N ‘
by Memory Type (Unintentional, vs. Intentional 7
TN

. ] ) C 35

solrce -of variation, Sun of ‘Squares D.F. F. Value

Memory Type Main Effect- 101.0 1 26.7%%%

Group Main Effect 26.4 1 7.0%

Memory Type X Group Interaction 1 1 .03 NS
*p < .05 &

**% p < 001

NS = Nonsignificant ' R . 3




~
consistent with the theoretical formulation. that recall

per formance tends to be better under intentional conditions

than under incidental conditions (Craik & Tulving, 1975).

One reason suggested for the superiority of intentional

memary is that it'leads the learner to “"devote more time and

attention to processing the material® (Glass, Holyoak, &

santa, 1979; p. 142). A second explanation is that en‘cudinq

ES iteategies that ‘Sre spedttically designed ts echinee Eeeall
performance tend to be used mainly under cbnditions that -

™ call for deliberdte attempts to’ Learn’ (Glass etral., 1979) .

The .second hypgt:.hesi‘s tested in t;his study was not

el supported. The:e was‘no sfqnificnnt ‘i’nteraction between
v memory type and group classification: (Table 13). 'Iulfactl',

undex bol:h conditions, NA studengs showed a similar degree

of superidrity in perfomance over PLD students. These
v ag’

B . results contradict e‘rli‘e( £indings reported by Ceci (1984), .

. Tarver et al. {1976), and Torgesen et -al. (1979), and will

& . be discussed in relation to ‘one of the ‘primary assumptions

_ ' underlying the design of "t.he_pzeunt study -- namely that
e 2

per formance on an unintent i‘onal memory task is supposedly

“ based on the nonstrategic processing of 1nfoxmahon, whereas

v - performance on an/intentional task is based [on strategic
processing of “information. . 5 ’
. « Undex_ vthe foregoing assumption, - confirmation : of - the (4%

second hypothesls: would have supported the theoroﬂcal.
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that "differentiates’ normal achievers from 'students with
learning difficulties. The 'present findings do . not
necessarily challenge this theoretical position. However, a
potential explanation exists for the difference between .the
present results and findings reported on previous studies.

This explanation has to do with t}xe nature of the
instructions _given to subjects . in  the unintentional’
condition. The subjects in this condition were told to
search for stimulus items with missing parts (the vere 4
Veush Neams among the 15 pictures). It appears that the
nature of the ;:ask called (for a systematic search and
ofganized ‘strategic behaviour. Students who were systematic
and organized in _the‘lr search behaviours Would have to

pfocess the items at a 'deeper level” than less grasnized

and less systematic students. Seen in this light, the

Wnintentional task in this study was (rather inadvertently)’

also a.test of strategic processing.

In a “sense, this study has tested information

s T processing ‘aif normal-achieving . and
potentially learning disabled students under an individual
task -situation,” as well as under . a. group 'pezformance
situation.  In  the  individual = task  situation

? __nm:mal-‘ai»{evers showed supezio‘:ity ‘over  potentially
learning aisameé children, although this superiority was

. not statistically significant The normal-achievers were,

¢ = " however, ssignificantly more strategic than their PLD




|
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i

© substudies provide some support ~ for  the

© formulatiop that strategic behaviour s

comparison. Taken together, the rtesults from the two

.
an important
5 " g

variable distinguishing normal-achievers from children with

learning difficulties.

. g

Summary of Study %
The present study found empirical support for the

theoretical formulation that intentional memozy tasks

produce better recall performance than unintentional tasks.

However, the -study failed to replicate the -finding of

diffe:ential performance by NA and PLD on intentional 5nd
unintentional - tasks. The failure to replicate Wwas
attributed to problems in the design of this substudy
--specifically to problems in_the mature’ of the instructions

given to students -ip the unintentional condition.

& \ -

theoretical -
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3 CHAPTER V
SUMMARY AND CONCLUSIONS v o
The subjects in  this  investigation  were 21

normal-achieving (NA) and 24 potentially learning disabled
(PT.D‘) fourth grade students. Two studies were included in
g - the design. In Study'l, & memory task requiring students to "
memorize 15 pictured objects was administered individually.
The study had a two-fold purpose. First, it was designed to
investigate wh;thez 'd}iffrerences. exist bet‘ween PLD and NA
students on: \(5_) their ability to recall pi;:t;.ureé opjegt\sy
(b) their verbalizable knowledge aboit their memory
functioning; (c) t;hei: observed and self;xepattgd use of
: * -menory’ stratégless (d) thelr peceptich’pf /task aifficuliys
ke) their ability to categorize; (‘f) their perception of
their ability to remember in compazis(’m'to their classmates;
‘_L : «>and (g) the amount of time taken to ségdx the task. Second,
_it sought to examing he natac of ‘the relatioriships that
may exisced amoung recall performance, strategy use, and
metamemory. :
: . Study 2 involved randomly assigning students in each
group to either ‘o‘f two group admin{stezed memory conditions:
(a)-an 1nteriti_9nal memory task. condition in which students

were required to l:r;‘ly/and memorize 15 pictured objects or (b)

an unintkntional memor¢ task condition in which the students
i were required to search for missing ‘parts of 15 pictured

objects and later asked to recall as many of the objects as
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they could remember. The purpose of Study z;was to compare

the

recall performance of the PLD and NA groups on both

unintentional and intentional memory tasks. While strategic

behavior can be obsérved in intentional memory tasks,

unintentional memory tasks emphasize what some researchers

(e.g. Tarver,, Hallahan, Kaufman, & Ball, 1976; Lloyd,

Hallahan, & Kauffman, 1986; Ceci, 1984) “refer = to ¢ as

automatic processing. Thus, if PLD students were found to

be *

deficient at inkentional wemory but unimpaired‘ at

‘unintentional memory, this woﬁ‘ld provide support for the

‘hypothesis that LD children's difficulties are related more

to

automatic encoding of information.

i
conscious,’ -purposeful information processing than to:

In summarizing and drawing{conclusions and implicatiens

from the study, the main findings will be examined under the

. following four major themes: (1) stategy use, (2)

metamemory, (3) study time, and (4) intentional versus

3
unintentional memory. Each will be examined seperately.

Strategy Use ‘
The main findings regarding: students' use of strategies
be summarized as follows:

NA students dembnstrated‘ greater efficiency in

strategy use.
As a group, all subjects used low-efficiency

strategies.




3. Amoung both groups of subjects, strategy efficiency

significantly correlated with recall performance.
\

The ev?ce :eiulr.mg from this igvestigation suggests

that compared\ to their PLD aqemates, NA studen’ts‘as a

. grodp, tended \bg gse the wore efficient mewory entaneing

strategies while tudying. This finding is signif.icant
because it sheds some light on thellearniaq differences
between the two groups \of children. Efficiént strategy a

benefits the learner by\\@duclnq the demands placed on the
limited holding capacity -of the individual's memory system.
Strategies work to increase the meaning and organization of
fAcofiing information, thereby making it moie swcessible for

recall. 1If one accepts the notion that learning and memory'

are inseparable, then more efficient strategy wuse has’

implications for learning differences. That is, if

efficient strategy use enhances memory--and memory is

essential fo& learning to take place--then it seems
reasonable to assume that effici’enl: strategy use sl';culd
enhance learning. Accept:ng this azqument, the d:fferen?Fes
found between the two groups on the efficiency with, whu:h
they process information suggests that poor achgevement
among the PLD grmﬁ may stem, at Teast in part, from
inefficient use of st:éteg‘ies. . ) , :

Research by Flavell et al (1?78), Torgesen, Murphy &
Ivey (1979) and others have -concluded thatf t‘zaining/coaching

in strategy use can close the .gap beéween’ NA and LD
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students. Findings sugh as these. have provided a catalyst
for developing programs aimgd at enhancing ledrning and
thinking strategies for both LD (Deshler, Warner, s.chumakex
& -Avery, 13%}‘;- Wong, 1985) and normal achieving students
(Mulcahy, Maff&

.in the infancy stages, and still have to address the. problem

& Peat, 1985). However, such programs are

that instructed strategy technique do not seem o
generalize reddily acrcss‘vaxious memory sit;a:ions.

In analyzing the various stxar_egies‘ used -by all
subjects in this study, it was observed that, as a group,
all students used low-efficiency sg:ategies. Perhaps this

R patr.e\rr} is suqqestinl; that developméntally these students
are' too young to understand and use the more efficient
memory strategies such as categorization, association,
elaboration, and images. 2 3 _

’ The issue remains, can educators play a role in
énhancinq the development of efficient stts&L{ic behavior y/ln-
students-~both learning disabled and normal achieving? "l‘;e
challenge for reseachers in education is to further

investi’qate'whether students can be taught to actively and

spontaneously generate, utilize, and generalize appropriate

learning strategies. The benefits of efficient strategy use.

is confirmed in this study by the positive correlation found

between strategy use and recall for both groups of students;

that is, those students who used the more efficient’

strategies tended to recall more items., The implication
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here is thltawith improved stratesy efficiency comes -
improved per formance.
\
Metamemory
The findings :e‘garding students' verbalizable knowledge
about their own memory capabilities or processes may be |
summarized as follous:
1. The NA students showed superior metamemory.
2. Metamemory was significantly correlated with strategy
efficiency in both groups. . -
Tiue task of trying to d&mpiricalize the amdunt of
kncwledée one has about memory functioning is not an easy
one. For the -purposes of this research, verbalizable
knowledge was the focus. What the results ix:ldicated ‘is
_tHat, in hypothetical verbally presented memory situa‘tions,
NA students verbalized more awarenesé about strateq'ies or
behaviors that would enhance recall. &
One rationale for investigating thg metamemory variable
was to examine whether there is a relationship between what
one knows about memory functidning and memory .behavior.

_Perhaps this zelati‘m‘ishlpr is« hest illustxate&'by the

. . .
‘significnnt correlations--for both ° groups--between the

variables metamemory and strategy use. . That is, individuals

e‘xhibi!ing greater verbalizable Knowledge about q\e}rnozy were

more likely to demonstrate more efficient strategy use than

those with less knowledge.
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This finding sugqeits that any ;f forts made on the part
of educators to improve strategic efn-ciency in students
should include informatioh aimed at increasing metamemorial,
awarene'ss and knowledge. For example, tfaining on the use
of the stragegy categorization should include inforr;ation
aimq«{ at increasing a-student's awareness of such variables

_as: (a) why it works; (b) the natusa-l limitations of
memory ; (c) various sxtua}ioné where the.strategy could and
Could not be used; and (4) demonstrations, and repeated
practice t;n its uses, By s;u \'doXng, the student lnot only
becodes aware of the stratedy as a memory tool but also
in.c:eases his/her knowledge about memoty functidning. This
can be viewed as.instiuctlonaily tak!ng\qdy[ntaqe of the
metamemory-strategy use relationship suggested in this ang
other research. :

~ What vas interesting to Aobserve in this s;tudy -wa's‘ the
findidg that while most students vubal‘hef_l an understandihg
né tl specific strategies elaboration and ,cat'eqorizauon,'

Very few studenfs used these strategies while - studying.
This is what Flavell et al (1978) referred to as a
"ptqd)lction deficiency"; c?‘nild:en may have the capacity to
use the strategy but may not do so spontaneously. Perhaps

.this tendency is suggestjve of the possibility that

'k.nouledge and awareness about specific memdry ‘st:;:eqlu

p':ecedeé the ac,cu;l application of those same{tza:eqies.

' wWhile Flavell (1978) does hot speculate

n the origips _,




&

~ "1
of ;trategic behavior in students, he d"oqs present a
bidirectional hypothesis which provides a theoretical .link
between metamemory and strategic  behavior. Briefly
summarized, as students increase his/her knowledge about
areas of,memory related to knowledge of personal attributes,
strategies, sand .memory demands (metamemory), he/she adapt
his/her approach to memory tasks to incorporate this
knowl;dge (strategies). As he/she"aéapt their strategies,
they receive feedback on his/her performance, ultimately
enhancing his/her knowledge aimuc memory functioning. While
only speculative, perhaps this theo_rized feedback loop
accounts for the present study's fifiding to the effect that

NA children were more efficient in-their use of strategies

and more knowledgeable. about the workings of the memory’

system thanaPLD students. -

. It could beargued that if this -feedback loop exists
then changes in metacognitive awareness should result from
strategy training. Future r8search could explore this
hypothesized  feedback = loop by, approaching  the,

métamemo:y/st:ategy use equatiém from a different angle;

/namely, whgt,he: instruction aimed at expanding a child's

.. metacognitive a'wa:eness‘will lead to more rapid acquisition
of new strategies, or to more effective géne:alizaticn -of

old strategies. '

Results of this investigation .ir{dicate that only in the 3

. NA .group were metamemory and _étudy time significantly

“w




1

correlated. Also, only in the NA group ,was  metamemory
- significantly correlated to recall performance. It appears
that knowledge about memory functioning did not alter the
speed with which the PLO group studied the task, or theit
ability to recall 'the 15 pictured objects. [t could be
theorized that this finding lends support to the notion that
LD students' memory abilities develop’ more slowly than NA
students; PLD students who verbalized dreater knowledge
abousmenory Fanctiontngald ek seem to: kenetly: From ghis
knowledge to the same extent as the NA students.

i “Study Time _ . ,,
/\ e following findings were obtained, relative to séudy
time. ' R
4.. NA students studied the task for significantly longer
than. the PLD s’tud‘ents.. '
2. LD girls were hot as hasty as PLD boys in studying
the task. .
3. In the PLD group recall pérformance ‘significantly
{ correlated with study time.
If the PLD boys' approach to studying this task s
characteristic of their approach to other tasks in schoolr,
‘then it is not .su:pzising that ' they are experiencing
academic problems. 'rhis finding poses oﬁe émpo‘rtnnt
question: Are there common cha‘zactenséics of the PLD étcu%

which are highlighted by the quick ' study time? Some
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possible explanations‘ could be ' attention problems,
impulsivity, or perhaps a poor understanding of the
parameters of the task demands. :

while the author can only speculate on the.quick study
time of the PLD group, the behavior is clearly established;
the PLD group, especially PLD boys, spent significantly less
time processing the information. The significance of this
finding, lies in the fact that these PLD students who did
study the task longer were able to recall more items.
Cansequently, a link is created between time ‘spent
processing information and performance Eot thé PLD students.
As eduf:atozs, it is m\partant to recognize the Eact that

some of the classroom performance problems of LD students

could be the result of impulsive responding or to the

tepdency to spend ‘inadequate amounts of time on information
. S

processing. .

Intentional versus Unintentional Memory «

The intentional memory task produced better recall
petfotnsncs thah the 'aniAtestional Twewory task. fds
*finding is a logical ‘one, and supports the fifdings of
previous stddies (Tarver etal, 1976; Ceci, 1984; To:gesen et
al, 1979). Tthe central issue here is the importance of the
conscious role of the 12‘aznez in leazning situations. As

such, variation in mtentional 1earning may be att:ibuted to

. variations in the planful sustained activity of the learmer
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and variations in the efficiency with which they utilize
their intact i.ntel\ectual abilities (Torgesen: & Licht,
1983). - )

As mentioned in the previous chapter, a significant
limitation in the design of the unintentional memory task
made it difficult to adequately test the hypothesis
pertaining to NA-PLD differences on unintentional memory
tasks. While the task was designed to provide an indication
of the nonstrategic processing 'cf*informati’on, the
instruction to study the items in order to identify thos
with missing parts actually called for a systematic search
and organized.strategic behavior on the part of the student.
conse,quently’; comparisons; between ‘groups on their ability to
automatically encode information was not meaningful. Future
research on unintentional memory should consider _ the
possible confounding factors that may. be prgseﬁt. Any
measure of unintentional memory must not require any type
conscious processing on the part of the subject. :
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M APPENDIX A

Instructions and Record Sheet for Intentional-Memory

NAME: s Sex:
SCHOOL : DATE: .
I.D.:

I want you to learn these pictures. You can do
anythipg you wish to help you remember the pictures.

Later I'm going to ask you to
Spelling is not important.

¢

remember as many as you can.
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. APPENDIX B
Instructions, Probes, and Scoring. for Metamemory Index

Score %

Story List

MATERIALS: Pictures of a bed, tie, shoes, table, dog, B

hat, car. P

A

The other day I showed these pictures to two girls
your age. I asked one girl to learn them so that she
could tell me what they were later when she couldn't see
them any more. And I showed the same pictures to another
girl, but also told her a story about the pictures- (E puts
down each picture as its depicted object was mentioned) .

A man gets out of BED, and gfts dressed, putting ~
on his best TIE and SHOES. Then he sits down at
the TABLE for breakfast. After breakfast he
takes his DOG for a walk. Then he puts on his
HAT and-gets into his CAR and drives to woxk.

I told the girl who hea:d the story that sha was

supposed to learn the pictures so she could tell me what

they were later wheh she couldn't see the pictures. Do

you think the story made it easier or harder for the girl
to remember.the pictures? Which girl do you think learned
the most? - Why? >

Preparation: objeét

Suppose you were going ice skating with your friend
after school tomorrow and you wanted to be sure to bring
your skates. How could you be really certain that you
didn't forget to bring your skates along to school in the
morning? Can you think of anything else? How many ways
can you think of? (If the subject doesn't skate, E poses
an equivalent problem involving a different object, e.g. a
ball). *

Retrieval: Object

Suppose you lost your ]adket while you were at school.
How would you go about ﬂnding it? Anything else you
cauld do? Think of all possible ways.
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4. Rot@ - Paraphrase

The other day I played% record of a story for a girl.
I asked her to listen caréfully to the record as many
. times as she wanted, so she «could tell me the story later.
Before she began to listen to the record she asked me one "
question: “Am I supposed to.remember the story word for \
word, just like on the record, dr can I tell you in my own
words?"

— " a. Why do you think she asked this question?

b. Would knowing the answer to the duéstion help her know
how to study the story?

c. If-Ftold her to learn it word for w“d, what do you
suppose she did?

d. Would it be easier to learn it word for word, or in
her own words?

___e. Why? . Lo
Scoring of Metamemory Index- (MI) ’
- & a. Easier = 1 point g )
. No difference, harder, other = @
b. Girl who was told the story = 1 point ¥
Other response = .
. . c. Clear awareness of the effect of meaning
and/or elaboration on retrieval = 4 points"
i Some awareness = 2 points

No awareness = @
»
> 2. a,b,c, 1 POINT PER CATEGORY SUGGESTED : . s
( ) External cues related to the skates
( ) External cues relying on others

( ) External cues -through the use of other
objects (e.g. note)

() Internal cues, relying on the internal
processes of self.

TOTAL




“ i °

3. a,b,c, 1 POINT PER CATEGORY

( ) Check with others tpo see if they found it
or know its whereabouts (e.g. announcement)

- - t ) Ccheck lost and Eound

v . 4. ) Request search assistance : .
. ™~ > T () Check the likely plices ' X
K ) Retrace steps A
¢ ) } ) Exhaustive ’seazch ‘ . ‘
( ) other - .
: TOTAL . ) -

4a. Clear awareness of the effect of how
2 recalling word for word is more difficult
than recalling the gist = 4 points

Some awareness = 2 points

Response reflecting the need for a
clarification of the task demand '= 1 point

4b. Yes = 2 points

N ' > Sort_of = 1 point ¢ : .
' No = @ - .
4d. Easier to learn in own words = 1 point »

- Any other  response = @

4e. Awareness of why gist recall would
be easier than word-for-word recall = 4 points &

-Some awareness = 2

No Awareness = 0.

Score from Question 5c - Intentional Task ,, :




Would the pictures be easier to remember .
o if I' gave them to you in this prder o(grouped)?

Yes= 2 points ' .
Some conditional response = 1 point

No = @

/3@ TOTAL METAMEMORY INDEX (MI)
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APPENDIX C r

Stimylus Used for Unintentional Memory




L APPENDIX D

ID#: School:

Coding of the Difficulty Level of \

The Intentiohal Mer-ry Task
- T

J How easy or difficult did you fihd this exercise? %
\

a. [ ] very Easy (4)
b. [ ] Easy (3)
c. [ ) Difficult (2)

# d. [ ] Very Difficult (1)

W\




' APPENDIX E

School:

Coding of the Relative Competence an

the Intentional Memory Task

If your classmates had to remember these pictures would

they....

[.] Remember more than you just did.
[ ] Remember the same amount.
[ ) Remember less than you just {lid.

« '



APPENDIX F

Index of Strategy Use B¥Obes and Scoring

ID#: % school:

Question 1. (Administered immediately following the
intentional memory task) B
How did you learn the pictures? - What did you do to be

sure tpat you will remember them? Anything else? (The
examiner tecorded any observed behaviors such as

manipulating the cards.) -
Question 2. " .

wWhy did you learn the list in that way?

" . -
Question 3.
¢ [N
Are there any other ways you could have used to study the
pictures?

\



Question 1

strategy Used.
Scores.

A. (l@ points)

1. |

B. (8 Points)

LA

3. |

' 4. 1
¥ C. (6 Points)
~ S. |
6. I

b

A,

D. (4 Points)

9. [
1. [
g U {

E. (2 Points)
R O
13. [

1

]
1
1

1
]
]
|

]
]
]

]
1

129
Scoring

Efficiency Ranking and Corresponding
. !

Categorization or grouping
(Accurate [see Section C for
inaccurate grouping]) .

Association by meaning
Elaboration and imagery.

Imagery

Chunking
Chaining

Inaccurate categorization

Rearranging pictures in alphabetical
.order of labels. .

* Reheatsal
Spelling out of picture labels

oOrdered scanning with verbalization.

Ordered scanning without verbalization

Random scanning /




Question 2 -

[ ] Clear awareness of the relationship between
good strategy and efficient recall; or
clear demonstration of how the strategy
used make€ for good easy recall...(3 points).

[ ] Some awareness....(2 points)
[ ] Evaluative responses such as: .

'makes it easier', 'it is better', etc....

(1 point) -
[ ] Reponses such as "I always do it like that",

e "My teacher taught me", "I don't know"....
(@ points) .

%uestion 3 N

[ 1 oOne or more reasonable strategies (1 point)

[} Responsé such as "no", "maybe", or
"yes" with no elaboration...(ﬂ points)

. 2 BONUS points Eo: students who mtjnitoted or

checked their performance (i.e. counting
the number of pictures to be remembered).

/16 Index of Strategy Use (ISU)




BPPENDIX G N

Index of Categorization § 1s Scoring

ID#: School:

Question 4. (Administered to those students who used

the categorization strategy while studying the 15
pictures).

a. How many categories did you have?

b. Which pictures were in eaefi group?
scurging. Correct categorization = 3 points

Incorrect categorization =2 points
No categorization - e points
Question 5. (Administezed‘ to those students who were
not observed using’ categorization.‘ [Give,'full crédlt; for
question 5a if student received maximum points for
Question 4 above]).

a. I want you to look at all the pictures carefully.
v('rhe examiner lays out the picsuxes in -the
original order of pzesen:a:irom. See if-you can
arrange the pictures in three'gtoups by putting
together all the pictures which are similar,
pictures which have something in common.

b. Now give each group a title.

.. Scoring .

S5a. Correct categorization v = 2 points -

Incorrect categorization =1 pohit




All labels describe categories
o Two labels describing

oOne label

INDEX of CATEGORIZATION SKILLS (ICS)

= 3 points
= 2 points

= 1 point

/8

132
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\ APPENDIX H

Generated Strategies for Studying Recorded Story

in “"Rote Paraphrase™ Situation in Metamemory Index

Check with an X each strategy used by student.

{ ] Listen (e.g. play or listen to entire story).

[ ] Copy (write down) .

[ 1 Chunk story into parts and learn sequentially

[ ] ‘Chunk story into parts and learn.in chains

[ 1  study - Qague statement referring to stu&/xeam

[ ‘Visual Imagery

{ ] Elaborate story by associating parts with
previous knowledge

[ ] Listen and copy g

[ 1 Listen and Rehearse

[ ] "Copy and Rehearse -

[ ) oOther

/

!

/
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