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"ABSTRACT

The present study examined the relationship between metamemory, stralegy usc, and
performance in a paired assodaic memory task. O(:L hundred and onc grade scvcr.n. eight, and
nine normat achicvin‘g and réading disabled Students were asked 1o study and recall a list of
Iw.cmy”word pair associates. An equal number of high and low frequency words were used.
Half of each group viewed each word-pair fo.r 10 seconds while the other half viewed them pn]_v
jong enough to read the words. After recall, cach student was asked how Lhcy tried to rcmembcr‘
the word- palrs Following this, they were asked which Stratefz\ (read carefully, rehearsal. wsual
elaboranon verbal elaboration ) theyv used for each word-pair. Each answer was rccorded and
scored. The data was analvzed 1o compare total recall, use of metamemory for recall
pe'rfOImancc.. and studv strategies between the normal achievers and Lhc_reading disabled

" groups.

Knowiedge of‘ appropr‘iate memory stralegies (metamemory) was positively related to
strategy use and recall performance for the normally achiéving groups. The reading disabled's
rccall-pefformance did not show greal differences between mctamcfnory knowledge or no
metamemory knowledge and as a result they did poorl For both notmal achievers and reading

disabl¢d groups no age effects were observed across groups.

. Analysis of studv strategies suggested that the reading disabled were still using rehearsal
as their main strateg\ and had not teally developed an awareness that mnemomcs aid recall,
whlle the normal achievers had. The grade 9 reading disabled scores pointed 10 a gradual

development towards awareness of metamemory (elaborauon) for studying the paxrs compared
¥

to the grade 7 and § poor readers. High or low frequency word pairs did not inﬂ{xence

elaboration for either group in this research. Availability of stimuli during study time showed a

trend towards increasing the number of pairs recalled for all groups but did not influence study

strategies. ‘ —

Inadequate metamemory knowledge by reading disabled adolescents dem strated in

this study has educational implications for remedial programming. In order for these students



to become independent learners and meet minimal ;sc;u.&cmnc requirements, present remedial
n
programs must be evaluated and improved, Present research uggested that a comprehensive

intervention model needs to be developed including an emphasis on helping the learning

disabled student discover the most efhcient strateg) for the task at hand and learn to apply that

Grategy effectively moa vanet of situations.

)
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1. INTRODUCTION

Addléscems in‘junior high school who(}ree‘d two or more vears below grade level are
already at an academic disadvamage; At a time when these studerits are expected to acquire
more content knowledge. 1o remémber and imeg{ate it, their limited reading skill§ further
impede school progress. Their'progdosis for academic success and completion of high school is
' poor (Schumaker Wet al., 19%0). Research‘jhas ihdicated phét reading disabled S{udents deve]op

. more slowly Lhan normal lea'"ers in the use of mnemonic strategm (Tarver et al., 1976"
Torgesen, 1977, Wong. 1980: Torgesen & L ght, 1983). With mcreased academic expectauons
particu}arl‘)v“a.t the junior high level, the ap‘plication of memory strategies would aid recall of
~ materials for tests as well as the inlegrauon of concepts.

| Flavcl‘l (1971) inwmcd the'word "metardemory " 10 explain an indi?idual's.knowledge
add awareness of’h\ow his/her memory works in various‘memory situétions. A great deal of _
researph has evolved since then (Masur et al., 1973; I\reutzer et al., 1975; Brown, 1975. Salatds
& Fldvell, 1976; Wellman 1978: Kurdek & Burt 1981 Waters, 1982). These studies have
demo:ldtrated that metamemory develops with age, emerging- spomaneoush at adclescence and
'reaching refinement at adulthood. Mexpory strategies can be taugm 10 c_hlldred for '1mpr_oved
pe*form'an”e but are not gen'erallized to similar tasks (Sal‘atas & Fidvell! 1976; P-r'essley/ &
Dennix- {omd; 1980) On v by adolescence does a student apply mnemomc aids w1thout
“explicit prompts (Rohwpr 1973 Masur et al., 1973; Rohwer etal., 1977, Pressley & Levin,
1977; P'essle) & D°nms Rounds 1980 Waters 1982).

- Some studies have explored the metamemorial development of readiné disabled students
(Torgééen., T'1979; Wong, 1‘98>O; Swanson, 1983; Rose et al., 1983). Torgesen (1979) suggested
Lhaljthe reading disabled behave differently when required to merporize nonmeaning{ul
material. Hé tﬁeorized that many roading disabled children may have difi"iculty in’the; _

rnanagemem" of their capacities; they don t actlvel\ manipulate and orgamze matenal 1o be
learned and as a result are inactive leamers Wone (1980) found that reading dlsabled students,

v

when prompted, could ge‘rrerate stragegles for memory tasks but were less efflcxenp and less

’

& . A_' ) . \_1 ‘ -,



adaptive than normal readers.

Most of the research that has looked at the development of metamefnor)' has dealt with

normal populations. Little research has been addressed to metamemory and behaviouron ¢/

memory tasks of reading disabled adolescents at the junior high level. Since the employment of

“ -

memory strategies would appear to enhance academic achievement, it is important 10 find/out if

reading disabled adolescents have metamemorial skills. If these students are devel‘opmgﬁﬁtally

L4

delaved as the literature suggests, then results of this research could influence the dj/féction of

remedial programming at the junior high level, where there presently is little or ;1“0 clear

programming direction. : ' _ -
!

The purposes of the study presented here, therefore, were to determine:

i

1. If reading disabled adolescents at the junior high level are aware tr}é{i appropriéte memory

strategies aid study.

to

If these reading disabled studénts use metamemory strategieg‘%pontaneously.
3. How the reading disabled students’ performance in a pairéd-associate memory task

compares to their normally achieving peers.

+

/
/

8/

/ .

/
/
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1. SELECTIVE REVIEW OF LITERATURI‘Z

1

¢

Flavell (1971) defined metamemory as the individuat's knowl cdgc of dnd awareness of

A )klntroductlon

memory ot of any‘L_lging pertinent to informaticn storage and retrieval. Thereforc a person must
have the knowledge ‘t al some situations require & strategy in order that information can be
recalled. ‘must know an appropriate strategy, and must put this strategy. 10 use.

Although studies in metamemory have ‘only come into prominence since the early
1970's, awareness of the necessit_{' for'memo'r,\‘ strategics goes back to ancient times. In 477
B.C. the noel Simonides identified mang]ed bodies at a banquet b\ r"callmo where each persoh
had been sitling. Accordmo 10 \atec (1966 m her book. The Art of Memory, an unknown
rhetoric Leacher in Rome complled in &’ B C a meful textbook entitled Ad Herennium. The
memory section of this book was a well knoxxn and much used tcu even in tha Middle -Ages.
Th» author of Ad Herenmu:n dlccussed a theor\ of 1maszes related to remembermg Lhmes and
words. Mental imagery has conunued LO be studl.gd and practised up to and including the
' presem time.

The followmg selecme re\ iew.of .the llteraturc will ﬁrsL include a brief overview of
recent modelé of memory, then eyxamine memory frdm'a dev'e]op'mcntal perspective relating to
the emergence of metamemory, as well as the propensity of metamemory in adolescence. The
cha'racterisu'cs of learning disabled students and their awareness of metamemory will be

i
5
q N

addressed in the final section of this review.

B. Models of Memory

A number of recent models fo, memory havc been theorized, applving dxfferent
conceptual approaches. William James (18%0) held a dichotomous view of memory, separating
primary and secondary memory. Information held in consciousness and“‘readily available was
identified as primary memory whereas information not in consciousness'%bul able to be retrieved

A



existed in secondary memory. Waugh and Norman (1965) also emploved James' primary and
secondary memory dichotomy in a more expanded version. They held that information eméring
primary memory had a limited capacity; it could be maintained bv rehearsal or be forgotten.
Information rehearsed in the primary memory could then be transferred to and store.d.in
secondary memory which had.unlimited c‘apacil_\' (Seamon, '1980, pp. 108-112).

o

Atléinson and Shiffrin (1968) extended Waugh and Norman's theory even farther,
presenting a muliti-store framework . Their mode} represented an information processing point
of view analogous to a digital computer-with its input and output of information, described as
a working memory 6f limited cabacit_\' and a central memory of possibly unlimited capacity
.(A'da'ms, 1980, p. 236). Atkinson and Shiffrin differentiated between the-structural features of
memory and attendant comrq‘. Processes. Structural features were considered to be built-in
processes that were fixed and invariant while control processes were defined as storaée and
retrieval operations which were comrélled by the subject within a variety of task demands
(Naus et ai., 197&, p. 220). Information is momentarily registered in the sensory store. From
this sensory register, information can be Lémporarily stored in short term memory. Transfer of
this information from short term to long term memory cari be acﬁieved by rehearsal which

. !
_establishes a weak memory trace, or coding, which involves the alteration or the addition of the
information to strengthen retention and make Tetrieval easier. Retrieval of information is
dependent upon the subject's control processes of rehearsal and coding of information in long
term memory. Long term menﬁor_v therefore becomes a repository'of established knowledge and
language (Adams, 1980, p. 236).

Shiffrin (1575) ﬁas substantially changed this theory by unifying the three memory
stores. Rehearsal and coding are viewed as strategies which serve to direct the flow of
information wnhm and among the various structural components of the memory system
(Seamon 1980, p. 111- 112) Material held in short term memory gains stability by making

contact with associative concepts and 1ma2es already held in long term memory (Adams, 1980

p. 241).



Craik and Lockhart (1972) deemphasized the strﬁctural features of the memory system
and defined memory in terms of the proccéses that are carried out on material 10 be
réemembered. Memory here is considered 10 be a series of processing levels from shallow sensory

_processing to deeper abstract and semarﬁic levels. The greater Lﬁe depth of processing. less
forgetting will take place. Naus and Halasz (1978) suggested that the "depth of processing

view can deal with the "automatic” aspects of memory processing as well as deliberate

\
’

processing (Naus et al., 1978).
Bjork (1974) prc;posed the cxistence_“o(‘ a central processor which he viewed as a

o ' o

conscious mechanism that directs attention, storage, rehearsal, retrieval and a variety of other

mnemonic activities. Hagen et al. (1975) dcscri:bed Mandler's (1974a, 1974b) theorv whereby

~ the use of mnemonic devices, storage strétééies,, and retrieval processes all require the

infer\yemioh of the .conscious system. Ornstein (1978) wrote that there is a erohg Telationship

between memory and other cognitive processes. Memory is viewed as constructive in the sense

that it is not the exact cop).‘.of expéricnce B’m rather incoming inforrpation is actively

interpreted in terms of the existing knowledge base. Hagen et al. (1975) suggested that changes

in memory development can be attributed not to changes in structural components but rather to

changes in the type of processing done by children.

C. Development of Memory
Vygotsky (1962) stated that;
reflective awareness aﬁd deliberate control come to the fore in the dcvélopmem
deliberately used by the child:(p. 90)
: Reese (1976) suggested that there is a general progression in th,; acquisition of memor,\:
strategies during childhood. First the strategy 'is absent, then it is available but not unless
induced and even when induced used inefficiently. Next the stfategy is available-and when

induced can act effectively, and finally a memory strategy is used spontaneously and efficiently



(metamemory ). Reesc's description is a reiteration of Flavell's tei;minologv of produclion and

medlauonal deficiencies. A production deficiency is sald to exist when the child does not
R i
‘;pomaneous]\ produce an appropriate memory strategy but if- traﬁnea 10 do $0, can us¢ the

mnemonic to improve performancc A med'auonal def1c1°nC\ exxsts when the child either
e

vw,

spomaneously'or after being taught a strategy fails to use it el‘f’e‘cuvé’ly 0 enhance
performance.

Wellman et al. (1975) presented evidence that children as young as three understand

the word remember. A toy-was hidden and those children who were told "to remember where
the dog was" would look at or touch the place where the toy was hidden while the examiner was

absent.

The earliest type of memory recall displayed by children is fecognition memory (Kail,
1979). Kail describc‘d research by Brown and Scott (1971.) which indicated that preschool
chilldren could recogr‘lize long strings of pictures with a high 'degree of accuralcy and retention
was reasonably high a week after the initial Vviewing. Kail (1979') hypqthesized from Lhe'reéults

A

of several studies that developmental change for recognition memory tasks was small if the role

of strategy was minimized. However, when stimuli are more complicated the child must scan a

picture more effectively in order to remember and, under this condition, a developmental

change is more likely.
L4

Haith (1971). in a short-term memory recognition experiment using visual geometric

stimuli, compared five year olds' performances with thatof adults. The children's memory for

one symbol on a viewing was ac¢urately reported but dropped by 60% when multipie items were
P T .

shown on the same card. On thé other hand, adults reported an increasing number ‘of iterfré-‘aé _ ,« h

‘.

the number of presented ilems fincreased. Haith suggested l,h;n a reasonable interpr'é;:ia'tib}x:for « .{
this superiority of adults in mpltiple stimuli memory tasks was 'dge to their ability to viSUalI;' |
rehearse the encoded information. Kail (1979‘) suggested that older childr_en and adults have
more skill in recognition memory due to more effective scanning and an increase in the abiiil}'

1o find meaningful relationships among objects in pictures to aid recall.



Rehearsal is the [irst memory strategy that a child actively engages in. Flavell (1970)
described his reseamh with Beach and, Chingky (1966). Children aged five, scven, and len, were
shown seven pictures (o be recalied. Experimenters, trained as lip rcédcrs\ noted whether the
children overtly rehearsed the names of the pictures. The children were also asked how they
tried 1o remember the stimuli. Rehearsal. both reported and observed, was minimal for the five
)‘car‘olds (10%), but was observed for #0% of the seven vear olds anc 100% of the ten year
oids.

In-a follow-up experiment. discussed by Flavell (1970), Keeney, Cannizzo and Flavell
(1967) divided six vear olds into two groups as observed 10 be verbal rehcarsers o; |
nor-rehearsers. The T.ehcarsers were further divided into éxperimental and control groupg-:"Thc ~»
experimental groups were. taught and given practise with verbal rehearsal. When trials were
administered, there was essentially no difference in the pcr'formance' of the two experimental

| and the control groups. There was a rfiarked improvement forthe non-rehearsgrs that had been
taugnt to rchearse. On a I"inal trial, 60% of the experimental non-rehearsers abandoned the
rehearsal strategy as they had been taught, whereas the experimental and control rehearser
groups all continued rehearsal as a memory -strategy. This rescarch indicated that, for some six
vear olds, there was a lack of awareness that rehearsal was a useful memory strategy. Although
thev were taught and used the strategy effectively when instructed. there was no carry over and,
merc‘f'm& the children would be described as ha\'in.g a production deficiency.

Hagen et al. (1973) trained five and seven year olds to rehearse. Thev found rehearsal
facilitated recall at both age levels. However, on a post-lest, the improved recall due to induced
re‘hearsal was "sund 1o disappear and there was no transfer ¢ffect for induced rehearsal a week
later. 4/

’ The studies represented showed that rehearsal strategics can be iaught but that training
will have little impact on a vounger child using this memory aid spontaneously.

Categorizing appears 1o be the next strategy that devélops to aid memory. Kail (1979)

stated that only as children grow older do they become increasingly more flexible in their

¢



rehearsal, modifying it as necessary 10 meel the demands of a particular memory Lgsk. Kail
(1979) described Ornstein, Naus and Liberty's (1975) study using eight, ten, and thigteen vear
old subjects who were presented randomly twenty words for recall; the words belonged to four
familiar categories and all of the children were informed ‘of L‘hcsc categories. They I‘ouﬁd that
thirteen vear blds rehearsed the members of a category tegether, whereas the eight year olds
never did and the ten vear old§ did so only rarely. The vounger children did not realize the
benefit of rehcarsing calegary members together.

Kail and Hagan (1977) discussed K(Sbasigawa's (1975) study conducted with six, eight,
and; eleven vear old children. Twenty -four pictures rcpfeseming\ eight categories were shown to
tpé/childrcn. Fach category was represgzn'le‘d with a picture, cg z00. During presentation, the
relationship with cachbr_v clue was .e.\plicitly indicated'. For the recall task, the subjects were
giver the category pictures to be used if they thought these cards would be helpful. The six vear
olds who used the cue cards recalled only one iLe}m‘_lfrom each category. The eight ;\'ear olds ’
randomly used the cue cards several times and recalied 66% of the test items. The cleven vear

olds recalled 80% of the items, using the cue cards to recall all items in one category before

moving to the next. c .

Neimark., Slotnick and Ulrich (1971) tested students in grades 1, 3, 4, 5, 6, and c‘ollége”{‘

“on their recall of twenty-four words from pictures. The pictures could be categorizéd info four
classes but were sel out in random order. Subjects were allowed three minutes to study the
cards and were-told that the_v could move the cards around‘i'n any order and make notes if they
wished. Recall 1mproved across age with the college students being superior. Neimark et

al. suggested that for a memory task to be successful there had to be two reqmremems 1)a
exhaustive:organization system produced and 2) knowledge of what had been already recalled
and what was vet to come. They found that the young children seemed unaware of both
requirements and often scérmed the cards saying they were ready well before the 3 minute study
imeryal. The older children were mére aware of structuring the pictures into categories but only

used these classifications to recall missing items. The college students deliberately organized

heth

!



their study and recall of the cards. Partial or exhaustive alphabetizing within categories was
) , g g

only observed at college level.

I>. Lmergence of Metamemory ’

A person must have knowledge or an awareness of memory phenomena for it 1o be
termed metamemory (Flavell, 19715, rlavell and Wellman (1977) proposed that a person’s
awarencss of memory could include an awaren2ss of

different memory tasks:
" different memory strategies 10 be used depending on the task;
- the relationship between personal differences and differing memory performance:
how task’ strategy, and person variables interact i memory situations.
,

Hagen et al. (1975) stated that if a child does not view himself as an active memorizer,
then he is unlikely to initiatc spontancously the deployme:t of Strateg.ies in various memor,
tasks. Developmentally it has been ShOV':I’I that childrén become more and more able 1o act in an
intelligent, planful, task -adaptive manner in an ever ircreasing array of memory tasks (Brown. .,
1975; Flavell, 1970).%

As noted from the review of literature to this point, three vear olds did understand that
thev must remember but not until age seven did children actively rehearse and not until age
eleven did they recogniie that thev could use a strategy such as categorization to help them with
recall. Brown and Del.oache (197§) suggested that a child's passivity in many memory and
problem solving tasks may be a direct result of a lack of experience on such a task. Kail (1979)
wrote that as children grow older, they acquire more knowledge about their world and-this
acquisition has a profound effect on their effort 1o remember. Thus the match between
information to be remembered and a child's cognitive structure appears 1o be critica;l for
memory. Brown (1973) siated that the mature memorizer adopts skills or strategies which

increasingly involve attempts to make material more meaningful and therefore more

manageable. 'Flavell and Wellman (1977) suggested that, as memory develops, the term
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"retrieval” is more applicable than "recall” as it implies that we use an internal as well as an
. ! « X . . .
external search of accumulated knowledge 1o remember things or information.
Several studies have used a question format to survey children's growing awareness of
muemonic aids, and their understanding of individual capacities and limitations, for future

\ .
retricval sitnations. The most notable )stu\dy is by Kreutzer, Leonard and Flavell (1975), who

|
It

) ' . .
mlcr\'ic?wcd children rcprcscming kind_rgarten and grades 1, 3, and 5. Fourteen questions were

meaning of "learn”

older ones also recognized that the experiences of learners can affect future recall. This study
suggested that metamemory Starts emerging in middle childhood. Hagen's (1975) critique in
Kreutzer et al. (1975) stated Lhat although this study illustrates the growing awareness of
memory abilities, one cannot conclude that a child’s understanding of memaory strategies would
necessanl) correlate with hxs/her performance in tasks requiring mnemonic strategies.

Kurdek and Burt (198 ) adapted some of the Kreutzer et al. (1975) questions for [hEII
own research examining the developmental trends in and the relationships between
melacommunicative, metamemorial and metasocial cognitive skills of children in grades 1
through 6. Their findings in the metamemory area were similar to thdse of Kreutzer et al. in
that the older children recognized the importance of systematic mnemonic strategies and were
more aware of retroactive interference and memory decay .-

Wellman (1978) tested five and ten vear olds on their understanding of how memory
variables in interaction affect memory performance. After being t_raincd in the correct
techniques., the subjects were given nine different memory judgment tasks in the form of

placing three pictures in descending order from most difficult to easiest. The tasks involved



judgment ¢l memory ('m}rclcvam simplc/rcleyum complex and irrelevant simple/itrelevant
complex. There was no significant dif ference for five or ten year olds for relevant simple items
but the ten vear olds were more accurate on the complex relevant items with five vear olds
being substantially inferior. The five A\'car‘oltis judged obtems only on the basis of one
relevant variable, which supported the view of Flavell and Wellman (1977) that children

N
proceed from a lack of understanding o memory relevant phenomena to the acquisition of an
array of certain separate facts and later develop a more compley interactive svstem ol memory
knowledge.

Flavell, vl"rlcdnchs, and Hovt (1970) studied developmental changes in th‘
memorization processes with nursery, kindergarten, 2nd and 4th grade children. The purposc
was 10 see i’ a child could predict his own immediale memory span and 10 observé il he realized
how long he had to study before he could achieve perfect recall. Flavell et al. found that at
cach grade level the mean predicted span was higher than actual span but the differences
between the two spans was sharply reduced for the two oldest groups. There was also a very
marked improvement over this age range in the chiid‘s ability to sensc-when he had memorized
a set of items sufficiently well to recall them perfectly. Results from this data indicated no
relationship between obj’éct span prediction and knowledge that a subject has of his own
memory processes. although both reflected developmental changes across age.

Salatas anc Flavell (19765 taught kindergarten, grade 3 and college students to recall -
lists correctlv within sei categories. They then tested retrieval of the words in categories wil'h a
different context {e.g., things that break) and an anti-clustering task. The kindergarten
children did not understand the concept of using categories for recali so they were climinated
leaving a comparison of the 3rd graders and college students. At first the children did not use
the category search algorithm and had difficulty doing so even when explicitly instructed. Later
theyv did not use category search spontaneously but were capabte of d'oing so‘if asked. This
illustrates a classical production deficiency pattern. The college students were much more likely

to use a category search in answering questions and were also explicit in describing how they



had used it, which showed their awareness ol using memory strategics for retrieval of
information: Salatas and Flavell (1976) stated that this study indicated developmental trends in
the ability to use and conl‘rol the structural organization of information for recall. This parallels
real life demands when students are required to co-ordinate information that they have learned
in situations such as writmg an exanination,

Masur, MCII]I)’YU,\ and Flavell (1973) mnvestigated how grades 1. 3 and college students
studied for a free recall test over five trials. Subjects were allowed to choose half of the pictures
presented for recall for further study. Subjects were imérviewéd at'the end as to how they
stl{clicd and why thev chose particular cards, The grade 1 students were inarticulate about their
ch?iccs for study, mentioning "hard” or "casy” items. In marked contrast all but two grade 3
students verbalized that they chose missed or new items. The college students also mentioned
missed items but also spoke of making associations with the more difficult items to remember.

This study provided evidence that voung children come 10 a learning task lacking memory

strategies that are spontancously produced by adults.

E. Metamemory during Adolescence

B_\' the end of elementary school, normal childre;m have an awareness of their memory
capacity. and havg,staried 10 develop an array of metamemorial knowledge (Kreutzer et al.,
1975; Kurdek and Burt, 1981; Neimark et al., 1971). Lodico et al. (1983) sugges.ted that, in
general, strategies used by older chiidren are more complex than those used by vounger
children. Studies by Salatas and Flavell (1976) and Masur et al. (1973) - »owed that by college
age, students have highly developed mnemonic skills that they employ spontaneously. The
propensity for metamemory would therefore appear to still develop over the adoleSceﬁt years.

One of the most common wayvs for studying memory strategies has been paired
associate learning tasks. The subject is presented with a series of word pairs to be remembered.
The first word of each pair acts as the stimulus in that it functions as a retrieval cue for the |

recall of the second word. The ease of learning word paired associates depends on the subject's



abihl; 1o generate a verbal omisual (amageny ) claboration 1o refate, the words within the patr,
This task therefore s an excellent one tor the studyv ol Basic fearnimg and memory processes.
Paired ;15%()0;1!:' learmng tiasks have also been omaor methodm eaplormy the development of
metamemory duritig m:miv\( erice. Rohwer (1073 found evidence that the relative effects ol
various types of prompts are not the same for adolescents and vounger subjects, From his
study with children aged four 1o clever i parred -assocute Lasks Rohwer concluded that during
childhood. minimal promrte are not seffiaent 1o achvate claboration in a systematic of rehiable
manner. R()hwcr (1973) found that there was o pronounced shiftin the relative effect of
mmir'ml pmﬁ]p{ from. the end of the childhood penod (grade 6) 1o the end of the adolescent
period. For the grade 11 students. the minimal prompt condition was at least as effecuve as the
explicit or augmented condition for promoting claboration. Therefore Rohwer contended that
in adolescence the principal locus of the shift appears to be mna growirg sufficiency of minimal
prompts for paired associatc memors tasks. Rohwer (1973) suggested:

Al the beginning of adolescence, the fearner is fully capable of elaborative processing,

by the end of the period, he cannot only accomplish ¢laboragon on cuc but also

regards and usgs it s @ means for achieving other ends. (p. +4)

Presslev and Dennis-Rounds (1980) used twelve and eighteen vear olds in two
associative tasks, learning the products of cities and then learning Laun definitions. Subjects
were either instructed 1o use a keyword method to learn city/product pairings or simply told 1o
Jearn the pairs. Then all subjects were presented with a list of Latin nouns and their translation

) 4
to learn. Only the eighteen vear olds spontaneously transferred the kev word strategy to the

' ’ Ry

J.atin task. When }he twelve vear o.lds that were taught the kevwerd method for the citles were
given Lhc'him "to do something like what yvou did to learn city and produet,” they learned more
Latin vocdbular_\' than the control groﬁp. Pressley and Dennis-Rounds' d‘aLa supported
Rohw'ér's (1973) proposition that the degree of prompting required.t0 induce elaborative
transfer decreases with increasing age during adolescence. [t also demonstrated that learning

strategies taught to older adolescents can be generalized to other school tasks. .



Pressley and Tevin (1977) found, from mterviewing grade S, 7 and 9 students, that
then performance on a paired - associate memory rask related directv 1o the strategies that cach
student reported for learmng the patrs. The majority of the grade S students reported using
only rehearsal to learn the pairs while the majority of grades 7 and 9 students reported
strategies in addition to or instead of rehearsal. Very few grade 9 subjects relied exclnsively on
rencarsal and reported ustng claboration on most or all of the pairs. However, relatively few
grade 9's relied on claboration to fearn the enure hst. The few vounger subjects who reported
claborating most of thg pairs out-performed those older subjects that did not report elaborating
the pairs. This study indicated o strong developmental trend towards the knowledge and use of
strategies: however, 1t was cleariy shown that the strategy reported was a beuer predictor of
pair-associate learning performance than the age of the subject.

Chi (1981) proposed that:

the increasing use of strategies mav be the result of a complex set of processes

involving the acquisition and perfection of the strategics themselves, coupled with the

development of content knowledge to which these strategics are to be applied. (p. 226)
She felt that memory strategies arc a generalized form of specific proccdural knowledge.

Chi (1978) conducted rescarch using children with a firm knowledge of chess and adults
with no knowledge for a memory task involving the placement of chess picces. The children
out-performed the adults. The adults were observed more often to apply strategies to help them
remember the placement of the chess pieces but overall the adult task-specific strategies, as
shown by their poorer performance, did not overcome the children’s greater advantage of
éccumulaled knowledge of chess. Chi's (1981) suggestion, that acquisition of content
knowledge becomes generalized into memory stratcgies, supported Rohwer's (1977) tfiéory that
the propensity for memory strategies starts developing across the adolescent period. Generally,
normal adolescents will acquire more concepts from their more -advanced schooling and thus
generalize this into more accomplished methods of memory sirategies. Ch''s results also

supported Pressley and Levin's (1977) findings that a few grade $ students outperformed the

\
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older. subjects because of mo‘r$deveIoped awareness of memory strategies.

el

Waters (1982) studied the relationship between metamemory . strategy use and
performance with grade § and 10 students. Students were given a memory. task of 24 word pair

associates and then interviewed on specific wayvs that each individual studied each pair: reading,

réhearsal visual"?;r verb'al elaborarion. There was no explicit prompring before the task.
_Subjeus who knew that elaboration was: the best strateg\ recalled srgmﬁcantl\ more word pairs

and there was a significant main effecr forage rndrcatmg that the grade 10'students recalled

2

more word parrs than the grade §'s. Students. who knew elaboration was best, used it .
srgmfrcant,h more for stud\mg the pairs but' there was no srgmfrcant main effect or interaction

across the grades. This research demonstrated lha,t spontancous knowledge about elaboratrve

strategies is related to study and performance on a paired assouate memory task for

n
a

.
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adolescents. It also mdrcaled a deve lonmental effect across the grade ®'s and 10°s;;

The literature revie \ved in Lhrs <eenon has sugoested that adolescents do spontaneousl
incorporate elaborauon into their repertorre to meet the demands of solving problems, learning, .
and memory tasks and that this propensity for metamernory increases with age-over
adolescence. Since learning disabied édOlescean are usually WO Of MOTe years behind in _
reading, will they be devel opmentall\ dela\ed as wel in their knowledge and use.of eff ectrve

“memor\ s;rateges” The next section of thrs’lnerature review will discuss the learmng disabled.
F: Learning Disabled Students
. Torgesen and Licht (1983) stated tha_t:
‘A core coneept in the definition of 1earning disabilities 1% that these cni]dren petform
in the average range on measures of general learning ability such as srandardrzed
intelligence tests but show parucular problems learmng school subjects in a manner

inconsistent with their ability to assimilate the general information and skills measured .
_ : g

*  onlQ tests. (p. 16)
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Maier (1980) suggesu;,d that remedigl programs for reéding disaﬁled students are
primarily skill oriented and even after the child has developed decoding skills, comprehensmn is
~often superﬁual and hrmted to recall of specific facts; the student still lacks the ability to
gcnerahée or draw inferences from the passages read. Havertape and Kass (1979) found that
most of*the readmg disabled adolescents in their research read "parts of the problem several
times in a rotey manner seemingly more from habit than to enhance comprehension.” They also
observed that so‘,rr'lel ot@thé&e reading disabled students skipped over pafts of the directions that
seemed 100 difficult for them to comprehend or attempted t‘o.>sblve the problem without reading
the direciions. Ejghty percent of normal subjects comprehended the problem whether they
successfully solved it or not. Only forty percent of the learning disabled comprehended what .-
they read but in very few cases did Lhisvprevem the_l student from putting forth an answer or
solutic. 3os and Filip (1982) described comments, regarding inconsis;encies in a reading
passage, by a learning disabled' ;Ludenpwho did not cohsider it unusual for a passage not to
make sensc because "the stories 1 usually read don't make sense ." Bos and Filip (1982) quoted\
Huhn's study (1980) in which he suggested that learning disabled students may be sus~cﬂeptible ‘

{s comprehensmn difficulties because they "lack adequate scaffolding or schemata for

q
5

incorporaling new concepts. " (p. 82) . N

"Besides readmg well below their grade level, Tarver et al. (1976) showed that reading
disabled students developed more slowly than normal learners in the use of the active mnemonic
strategy of verbal rehéarsal', lagginé a’pproximatel_\" two years behind. Ten vear old vlearning

K

disabled subjecté performed as normal eight year olds and twelve 1o fourteen vear old learning .
disabled like eleven year old normals on a serial position recall task: Tprgesen and Licht (1983)
suggested that several ‘studies indicate that many learning disabled Achi]dren are $imilar to |
younger or retarded children‘in the way that they adapt to the processing demands of various
tasks. ' .
‘Several studies have shown that the learning disabled are consistém]y less active,

planful and organized in their approach (o memory tasks compared to children the same age

¥4
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that learn normally. Torgesen and Goldman (1977) replicated the Flavell, Beach, and Chinsky
(1966) study using eight year old normal and reading disabled student;s\. Thev found that the
poor readers did not spontaneously use verbal rehearsal as a strategy to the same exient as
nofmal achievers. Analvsis of thc'inquir_\' section revealed that a greater number of ‘poor readers
failed to i:n"dicale an awareﬁess of rehearsal as a consgiously applied mnemonic strategy.

~Torgesen (1977) found that grade 4 reading disabled subjects did not use calegorizing 10
hélp the tecall of words although the categorieys were mentioned generally and subjects were
told thev could move the cards in anv manner in order to studyv them. Recall of reading disabled
subjects was deficient compared 1o normal teaders. These children were then taught to sort the
caras inlo categories as a m‘nemoni&-Aaid and their recall improved to the extent that there was
no significant difference from that of the good readers. Torgesen ct al. (1979) used similar
proc‘edurésvas Torgesen (1977). Fol]owin.g the initial test for recall! there were reading and
spelliﬁg activities for 10 }ninutes and then anothgr recall of stimulus cards. Two days later the
- students were taught to stack cards irll catcgorics’.i After a 3 minute sorting period, recall was
taken. Delaved recall was assessed aftera 10 minute activity similar to the first session.
Analysis of the data indicated that the poor réaders benefitted more from perfofming the
sorting task than did the good rcaders. Recall for the reading disabled was much better and they
demonstrated improved memory s{ralegies. |
| These studies provide evidence that study strategies can be taught to the reading
disabled for much improveq memory performance. This would appear to indicate that the
reading disabled have a production deficiency when it comes 10 an awareness and application of
mnemonic aids for memory tasks.

When a child is off task, the pfoéess_ing activities required for learning academic
content of that task are negligible. Torgesen d982) viewed this off Lafﬁc behaviour as inactiv.e "
learniﬂg. His "inactive learner" concept emphasized the frequcml)" passive and disorganized
ngtur‘e of the learning disabled childrcn's approach Lo ]earning}asks.-Torgcsen (1977) felt that

-

the inactive learner lacks cognitive awareness and motivation which results in dn inability to
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adopt task -appropriatc strategies. Owirxﬁgsre»t al. (1980) concluded that "many students peform
below ‘their potential, in part because they do not spontaneously ménitor and tegulate their
learning.” (p. 250)

Wong (1980) used two experiments with grades 2 and 6 learning disabled and normal
achieving studems.l The s&bjects WETE rcquired‘ to recall sentences éither completed with an
explicit promipt or without prompts al;hOugh an implicit prompt could be madé for each
sentenice. In both grades the reading disabled recalled significantly m.oré sentences in the explicit
condition than the non-cued condition. Good readers recalled significantly more sentences in
the implied consequence cues condition than the learning disabled readers. Wo}lg (1980), in a
second experiment with a new group of learning disabled students, examin«2 whether the
:"reading disabléd had a production deficiency and could overcome it by dirccied strategies. Each
student was reaa the sentence as before but this time prompted to add a consequenc‘e. The
exam@er asked several questions until she felt th§ student had given a sat:-lactory response.
The results of this recall were compared to the learning disabled students in the control
condition in the first experiment. The prompt interaction indicated the procezdure was equally
effective for studex;}s in both grades, with a very significant improved recall compared to the
non-cued condition. This showed that the learning disabled with a production a;cficiency' can be
"activateél " 10 generate processing strategies for successful performance on a given specific
task. I also‘illuétrated .hovy learning disabled students take a passive role when li.tﬂéomes 1o
activé[ing a task -appro;;riate strategy. |

Bos and: Filip (1984) gnvestigated comprehension monitoring skills of learning disabled
and average grade 7 students. Two\reading passages, with inconsistencies within them, were
used. There wgre two &onditions; cued (where students were asked to look for inconsistencies )

Lusr
or hon-cued’.%%nly 15% of the learning disabled subjects noticed a problem in interpretation of
the passages compared 1o 80% of average students in the non-cued condition. Under the cuqdf

condition there was no difference between groups. These results-supported Torgesen's

conceptualization of learning disabled students as inactive learners.



The above studies suggcél that iearning disabled students have to be constantly
prompted to use strategies for memory or learnmg tasks and have developed a "learned
helplessness.” Torgescn and Licht (1983) suggested that ths stems [rom Lhmr experiences in
schoo]. conditiohcd by chronic failure. Some children come to school unprepared to assume the
new role of "self -conscious iearner” and thus pcrfo'rm below the level predicted from their
ability to learn at the preschool level. These children fall rapidly behind in the initial basic skills
that are inﬁponam foundations for future learning and quickly lose confidence in Lﬁeir owrl
ability. These experiénces of failure can often léad 1o attitudes of the learning disabled child
that ¢/he hés insufficient ability and that success is attributed 1o "external” factors Such‘as gasc |
of task. teacher's help. or luck (Licht, 1983).

Over long lperiods of time and across a wide varievt_\' of school tasks, this "helplessness”
belic! sets in and learning disabled children display a maladép!ive pattern of achievement
clated behaviours (Licht, 1983) va the time learning disabled students have reached
adolescence, some acquire defensive strategies that are strongly ingrained and Lhesevsfudcms are
even less motivated 1o try and succeed (Deschler et al., 1984). The assumpuon is that learning.
disabled adolescents generally have a poor self -concept because they cannot help but feel less
competent than their normal achieving peers (Silverman anc Zigmond, 1963).

Silverman a;d Zigmond (1983) administered the Piers-Harris Children's Self -Concept
. Scale 10 159 learning disabled students in grades 6 to 12. Although there. were some students - "
with very low self -concept sgores, the data indicated that learning disabled adolescents did not
have lowered self -concepts as compared LO‘ the norms of the Picrs-Harris Scale. The authors
proposed that SLudem& when answering the qucsuons may have sclectively used mult
reference groups. Acadcmlcalh they compared themselves with other learnmsz disabled students
in the resource room seﬁing and made social comparisons relevant to their peers in regular
classes. However, if a learning disabled child was only. in the %egular school system with no4
remedial support. the results of such a sufvey might ndt agree with Silverman and Zigmond's

TepoTt.
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Silverman and Zigmond (1983) suggested that by adolescence, many learning disabled
students hav ‘nm;gcd to compensale fcir lhtﬁ school deficiencies by finding successful ego
enhancing experiences outside the academic ieaim. Success in extracurricular activites may
diminish the impact of school failure. 'I;his could also lead to the learning disabled adolescent's
passive attitude towards academic endeavours at which he firmly believes that he will never
suc;eed‘. A1 this stage ip his/her life peer social acceptance would seem of gieaié’r importance.
In summary, the literature reviewed in this section revealed that learning disabled
éhildren are developmentally lagg'ing in memory and learning strategies compared to their

normal achieving peers. These children also appeared to be "inactive” learners having developed

a "learned helplessness " attitude, compounded by vears of frustration and lack of achievement.

G. \’letamembry and the Learning Disabled |

" Results from studies in the previous section indicated that learning disabled children
had production deficiencies but could be prompted to apply task appropriate siratégies which
greatly 'improved.’their performance. The question arises as to whether the learning disabled
have acquired mCLamemo‘ry knowledge and use it spontaneously. There have been few studies
that have investigated metamemory with learning disabled subjects.

Torgesen (1579) used gevéra_l slightly revised questions from Kreutzer, Leonard and

Flavell (1975) 1o study age nine norir‘i?al and reading disabled children's understanding of
memory strategies. Results vshowed no significant difference between the two groiips for the
first four questions involving memory ability, savings, immediate delay, and a choice of
opposite or arbitrary tvpe pairs for a memory task. However, differences in productive thinking
. and strategies were significawt for the last three questions which‘demohstrated metamemory
knowledge. The reading disabled students had fewer and poorer answers to solve memory
problems and showed a lack of planfulness. Torgesen (1979) suggested that the reading disabled

experience difficulty in the "management” of their capacities.
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Swanson (1683) used cight and ten vear old non-disabled and learning disabled to study
the relalionship among metamemory, tehearsal activity and word recall. The students were
presented orally a list of sc"vcn words for recall, and told to practise out loud. A seéond list of
seven words along with instructions 1o repeat each word was orally presented. A third
instruction with a new list was given to practise each word with the others earlier presented in
the current list. The children were shown the final list and aéked to cstimate how many theyv
coula remember. Following the final recall test there wasé an interview to see how the children
went about remembering the words. Swanson's results indicated that the older children were
better at estimating Lgsk difficulties when presented with épecific Leh_earsal procedures. The
yvounger students did not realize the advantage of following instructions. The learning.disabled’s
span estimate did not influence their overall p’erformancc (recall score). Although they used
rehearsal activities as instructed. they were leés able to articulaie their plan for remembering the
woTds. |

Rose et al. (1983) demonstrated that elementary school age reading disa‘bled children .
could be taught to use verbal rehearsal and visual imagery 10 aid réading comprehension recall.
The students’ fecall'performance in the unaided condition was sigqiﬁcamly poorer. This studv
supported the contention that learning disabled children have rcading comprehension
difficulties due to inefficient memorization strategics but can be tau.ght mnemonic stralggies to
aid recall of reading passages.

The above three studies indicated that learning disabled children have a c_ievelopmem'al’
delay in métamemory knowledge and demonstrated little if any spontancous use of mnemonic

aids 1o enhance performance.

H. Summary
This review of literature has shown that the acquisition of memory strategies develovps
with age. Children generally begin to rehearse at age seven and-start categorizing at age cleven.

Memory strategies can be taught to a child for improved recall but are not generalized to similar



]
N

'Lasks unless the child is prompted to do so. Awareness that a task requires a strategy and
application of an appropriate memory stralegy (metamemory) appears to emerge
spomagcously during adolescence and reaches refinement at adulthood. Pair;d assocjate
learning tasks have beeﬁségé_)‘rv.l‘é”rﬁethodrof' exploring how subjects spontaneously relate the words
in each pair by visual or:yeroal elaboration, in order to aid recall. Studies have indicated that
learning disabled students may be developmentally delayed in memory and-metamemory
strategies, performing;{ﬂ')ore like rétardcd or vounger children. Research has also shown that the
learning disabled rely on more primary strategies such as rehearsal and must b>e’ Laught more
advanced ones such as categoritation, context prompts, or elaboration. It would appear that
these students have 4 production deficiency for memory strategies and constantly need to be
prompted to apply appropriéte strategies. There is however an obvious lack of research
examining memory and metamemory strategies of learnving disabled adolescents. The purpose of

this study, therefore, is to attempt to determine the types of memory and metamemaory

_strategies learning disabled adolescents use in a paired associate memory task.



L. RATIONALLE, HYPOTHESES . AND DEFINITIONS

A. Rationale for Study

There has been a great deal of research that has explored memory development and the
emergence of metamemory with normal children. The few studies cited in the last sectidn of
this literature review investigaled metamemory with learning disabled subjects of cicmcmar)‘
school age. This author found only onc reference to résearch that addressed metamemory and
behaviour on memory tasks of reading disabled adolescents at the junior high level. How
earning disabled adolescenis understand and use memory strategies could relate to their
academic achievement and future success in the regular high school system " A word paired -
associale memory task will be used which allows for the study of metamemorial processes.
Results will evaluate whether a subject is aware that 2 memory styaleg}' is required, and if s:’hc
has the knowledge that a visual or verbal elaboration. relating the Words in each pair,“will aid
recall performance.

This study will therefore examine the relationship between metamemory, strategy use,
and performance comparing groups of reading disabled and normally achieving adolescents in
grades 7, & and 9. Results from this.research could have implications for academic

programming and the direction of remedial ifstruction for learning-disabled students in junior

high school.
B. Hypotheses

1. The reading disabled students will recall fewer word pairs compared 10 the normal
achievers.
, L4
2. The reading disabled students will demonstratc less awareness of metamemory strategies

(visual or verbal elaboration) in recall and studying the word pairs compared to the normal

achievers.
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3. The older reading disabled students (grade 9) should use more metamemory as study

strategies and therefore have a better recall performance than the younger réading disabled
students (grade 7).

These hypotheses were cvaluated by analvsing the recall performance on a word pair

associate memory task and the resuits from an interview with each subject which discussed how

cach word pair was studied. .

C. Definitions

Within the context of this study the following definitions will be used:

Metamemory (meta): The awareness that visual or verbal elaboration, to relate the words

wi\thin each pair, will aid recall. The use of visual or verbal elaboration to study word pairs.

No metamemory (no meta): No awareness or use of visual or verbal elaboration.

Elaboration: To create a visual image or make up a verbal phrase or sentence 10 relate the

words within each pair.

Normal Achievers (N) were defined asV:

S 1.

3

L.

having an 1Q of 89 or above on the Otis-Lennon School Ability Test or the Canadian
l.orge-Thorndike [ntelligence Test;
reading at or above grade level on the Gates-McGinitie Reading Tests, Form E, Canadian

Edition, comprehension and vocabulary sections.

Reading Disabled (RD) were defined as:

1.

tJ

an 1Q score of 89 or above on the above mentioned group intelligence tests;

- English as a first language;

no known severe behavioural problems;
reading at one and one half years or more below grade level on the Gates-MacGinitie

Reading Test, Form E - Comprehension Section.



IV. METHOD

A. Subjects
A total of 101 students pawicipalcd in this studyv. This included 54 normal achievers and
47 reading disabled (see definitions in Chapter 3). They were recruited from (wo junior high
schools at CFB Edmonton and three junior high schools in the Edmonton Catholic School
Svstern. Parental permission was granted.
Nine subjects were dropped from the sample because they did not meet the criteria. The
breakdown of reasons for removal was:
4 sgudcnts - 1Q scores were 100 Jow
1 wndent - 1Q score incomplete
i ats - English was not their fivst language
! student - influenced by sister previously tested
1 qudém - did not understand directions compictely.
~ Two subjects (1 grade 7and 1 grade 9, both reading disabled) were rembvefd 1o obtain equal n's
within each grade. These students were left out of the énalyses because they had the lowest 1Q
P a . . . o ‘
score of 89. The firal 90 subjects used for this reseatch were divided into groups as follows:
16 normal achicvers - grade 7
18 normal achievers - grade &
1% normal achieA\'ers ~‘ gwrade Q
10 reading disabled - grade 7
14 reading disabled - grade §

14 reading disabled - grade 9
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B. Tests

Testing took place from Junc to December 1984,

Achievement. The Gates-MacGinitie Reading Test Form E, vocabulary and
cdmprchcnsi(m was chosen as the instrument to determine reading level because:

1. the same test is applicable 1o grades 7, 8 and 9;

to

it has Canadian norms;
3. 1t has grade equivalent norms for three different times of the school vear;
4. it has good reliability and validity,
Salvia and Ysseldvke (1981 ) reporied that test-retest reliability based on correlations between
pupils’ performance in Octc;ber and May ranged from .77 to .89. Validity reported as
correlations with corresponding subtests of the Metropolitan Achievement Test for grade 8, & -‘
mormhs was .86 (Vocabulary), .80 (‘Comprchcnsion), and .88 (Total}. Gates-McGinitie
Reading Tests, Form E, were administered by the experimenter just prior to the paired
associate memory task iﬁ order to have the stuqcms' reading level meet the criteria for that
particular time df vear.
Ability. The Otis-Lennon School Ability Test and the Canadian Lorge-Thorndike
Intelligence Test were the group intelligence tests used by the schools and scores were available
“to determine the intellectual a.bility of each student. Sample descri_ptions are presémcd in Table

L .

C. Materials

A list was made up of 20 paired-associates (see Appendix 1). The list had 10 pairs of
high-frequency concrete nouns, €.g. animal-star, ocean-machine, and 10 pairs of
low g-frequenc_\' concrete nouns, €.g. necktie-bluejay. The nouns were paired so as to minimize
associate relatedness. Twenty pairs were chosen in order to provide enough trials for reasonable
reliability but not to make the task too ominous. Nouns were randoml‘; selected from two grade

four spellers, Third Canadian Edition Basic Goals in Spelling, and The Canadian Spelling



TABLE |

'SAMPLE DESCRIPTION

Reading Level Range

Vocabulary Comprecheasfon
N7 X 1Q 117.19 3 mos. below gr. 710 3 mos. below gr. 710 5
SD 8.23 five years above gr. 7 years above gr. 7
Range 100-132
N8 X 1Q 121.94 3 mos. below gr. 8 to 4 2 mos. to 3 yr. 6 mos.
SD 9.49 vI. 5 mos. above above gr. 8
Range 107-137
N9 X 1Q 120.67 4 mos. below gr. 9to 3 1 mos. to 3 yr. 6 mos.
SD \1.27 yI. S mos. + above above gr. 9
Range 100-145 \
RD7 X1Q  103.30 5 mos. above gr. 710 3 2 10 4 yrs. 4 mos. below
SD 6.51 yr. below gr. 7 gr.7
Range 89-114 '
RD8 S(IQ 100.71 7 mos. to 2 y1s. 6 mos. 1yr. 6mos. toSyr.4
SD 5.48 below gr. 8 mos. below gr. 8
Range 91-109 :
RD9 X1Q 917 1 yr.2 mos. to 5 yr. 4 2 yr. 3 mos. 10 6 yI. 4
SD 6.86 mos. below gr.’9 ‘ mos. below gr. 9
Range 90-116 o
N7 = Normal grade 7 RD7 = Reading Disabled-grade 7
N8 = Normal grade 8 RD8 = Reading Disabled grade 8
N9 = Normal grade 9 RD9 = Reading Disabled grade 9

Age Range for grades 7, 8, 9:
Normal Achievers 12.0 to 16.0 years.
Reading Disabled 11:1 to 16.0 years.

27
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f’rogram and checked for frequency in the Thorndike-l.orge, The Teacher's Word b’rmk})/‘
30.000 Words . Nouns ;1bl this fevel were chosen as it was presumed that reading disabled
students would be able to recognize Va>n(l read these Word - pairs with case. Words were not tested
ahead of tme with the poor readers as it was thought it might influence the memory task. Ina
pilot study iavolving 20 normal achicvers and ¥ reading disabled grades 7 and 9 students, the
word cupboard with the silent "p” proved to cause reading difficulties, so the pair was changed

3

to read evebrow-hockeyv. The rest of the words were all casily recognized by the pilot groups.

>, Procedure

Subjects were tested individually in a quiet room in each school. Each student was told
tha! the study was investigating how junior‘highsmdcms try to remember things. It was
mertioned that some people remember better than others but would the student try her/his
—
best. The student was instructed that twenty wortd-pairs were going to be presented one at a
time; after the whole prcsentali(;n the first member of each pair would be orally presented and
s/he would t;e asked 10 rscall the word that went with it. They were also told that they would be

. asked how they learned each pair. A word-pair was shown every 10 seconds as Rohwer’s (1973)

study had suggesied that a minimal promtpt will effectively activate elaboration provided the
prcscmaiion is at least 10 seconds. Each student read the word-pair orally. Half the subjects in
cach group continued viewing the word-pair for the remaining part of the 10 seconds. The
other half in cach group were told to think about the pair after reading it but were not allowed
to view the words during the remainiﬁg time. The test of recall was self -paced in that there was
no time imposed for response. The student gave an answer or replied that s/he didn't know.

After recall of all pairs the student was asked what strategies s/he used most to help
her/him remember the word-pairs. The student was then told that generally four strategies are
'mo‘st commonlky used:

a. the student simply reads carefully, ) )

b. the student says the words over and over again (rehearsal).,



¢. the student generates an image relating the objécts refefred to in each pair of words
(visual elaboration), | | | E &
d. ‘the student connects the pair of words with a verbal phrase or sentence (verbal
elaborauon)
This was the reverse order of quesuomng lhal Waters (1%”) used for her research to study
metlamemory strategies wnh junior high students. For the present study it was decided that
mentioning the four strategies first might inf}uence a subjed's answer 1o'the questidn as 10
how s/he med 10 remember B\ preaemmg the quesuon f1rst the student's answer wa<
complete v sponlaneom Most of” the students usually mentioned one 6r more of Lhe common
“strategies. Ea;chﬁ pair was then reviewed and the student was asked 10 1dcmxf}' which of the four
strategies s/he used fof each. All answeré (recall aﬁd strategies) were recorded on a pfepared
form (see Appendn 1). The order of word-pairs was randomir: -d i a predeur'nmed manner
for each student, The time of thc total task for each subject was anﬁroumate v1s mmutes

The pilot study indicated earlier, using the same procedurez“had proved to be an

‘appropriate method for studying students" awareness of metamemory and strategy use.

\ ‘v



V. RESULTS

The purpose of this study was to relate metamemory, strategy use and performance, comparing

¢ normally achieving and reading disabled students at the junior high level. Reading word pairs

) . ® i A .
onlv once at presentation time and rehearsal were considered non-elaborative, showing no

awareness.of metamemory. and thergfore were less likely. 1o aid memory performance. Visual or
verbal felab\oration demonstratéd knowledge :)f metamemory and the importance of ﬁsing these
strategies in order to improve performance. The major de'pénden't variables were memory
‘performance judged by word-paifs .correctl_v recalled and stud_v~ st‘fatégies reported as bei,n"g used
for cach‘word pair. Word pairs correctly .rgcalled were recorded and these pairs were then
divided into the strategy uséd fo‘r recall; meta (used visua’l ‘ verbal ;laboration) Or no meta
(read or réhearsed), as described by the subject. The method for studying each pair as stated by
each student was also scéred for the number of pairs studied using correct metamemory
knowledge or no- knowledge. The}otal number of ‘word pairs recalled was calculatc?d out of 20 -
for each subject; tfzis recall scoré was then divided according to number of meta/no meta
stratégigs used. The study srirat'egy for e\acL:h pair was score;i and categorized info one of the four
strategies mentioned. above. Each.pair studiéa was given a score of 1 and the total for the four
study' categories equalled 20.

Percer&t‘ages were calculated ‘for the number of students in each group that

spontaneously mentioned using metamemory knowledge (visual or verbal elaboration) and are

_shown in Table 2.

30



TABLE 2
Knowledge of metamemory spontaneously mentioned

taken as percentage of group

31

grade 7 grade & . grade @ v
Norm (n=16) nmi8) (n=18) \

7 ‘ o0 6l
R.D. (r=10) (n=14) (n=14)

30 .29 ' 43

It c;?m be noted that the reading.disabled compared 10'the norma! achievers were deficient in
spomanéously thinking that the use of elaboration would aid memory recall. A greater
propqrtion of 'reading disabled grade 9'siindicated more awareness of metamemory than the
reading disabled grades 7and §'s in that more of them sbomaneousl_\' 'memion‘ed using
elaboration as a strglegy to remember pairs.

< Table 3 preseﬁts the proportion of students using metamemory after they were asked

which of the four strategies thev used 1o study each word pair.



\

\ < .001). The 2 x 3 analyvsis of variance, utilizing the dependent variables of memory

2
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TABLE 3

Knowledge of metamemory for study as percentage of group
4
v

grade 7 grade § : grade 9
Norm (n=16) (n=18) . (n=18)
\ 8t 77 94
‘ \
R.D. N (n=10) , (n=14) (n=14)

40 | 43 78

Overall, regardless of grade, a very large proportion of the normal achievers?howed an
awareness of metamemory as they generally mentioned that they used elaboration for studying
al least sorr:e of the w;ord pairs. The reading disabled grades 7 and 8's once again indicated a
lack of awareness that a visual or verbal mnemonic would aid performance compared to their
normal achieving bcers, as shown by Lﬁeir percentage scores of 43 or lower. All but three grade
9 r.ead.ing disabled students mcmiohed that they studied some of the pairs by elaborating and
used elaboration for study as frequently as the normal achieving grade 8's, (78 percent). This
was almost twice the numt'the reading disabled grédes 7 and §'s, indicating a definite .
develbﬁf‘j‘n.%;rjlrtql trend towards a\;areness of metlamemory for this older gfoup.

gé B

A‘\ﬁj;xfnber of analvses of variavnce were conducted. For ease of presentation all results
of these ANOVA's are provided in Appendix B. |

Four 2 x 3 analyses of variance for unequal n's were calculated for Normal
Achievers/Reading Disabled x grades 7/8/9. The first analysed the number of word pairs

recalled using metamemory (elaboration visual or verbal). There was a highly significant main

effect for group (F ratio = 21.968, p < .001). There was no main effect or interaction for

grade for all four analyses of variance. There was also a highly significant main effect for

group for the number of pairs studied using metamemory (elaboration), (F ratio = 12.210, p

s
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performance and study strategies, indicated that the normal achievers have sig’niﬁcanily more
“awareness of the need for memory strategies and demonstrated better skills m elaboration as
shown by their much higher recall on the paired associate memory task and by their study
patterns (see Figure 1). No significant difference was obtained for failing to use metamemaory
strategies for recall. However, there was a highly significant main effect for number of pairs ‘
not elaborated (no melamemory) as a study strategy, (F ratio 12.210, p < .001). This supports

.the contention that the reading disabled group evidenced a ({evelopmemal lag in the awareness
of usiﬁg metamemory for studying comparea to their normal achieving peers (see Figure 1).

"A fuﬂher breakdown of 1he~kn6wledge o(,elaboraLion for study is illustrated by Table

4.1t can be seen that the normal achievers elaborated about the same number of pairs as those
studied without elaboration. The readiﬁg disabled. on the other hand, elaborated a minimal
number of pairs for study c§mpa.red 10 their unelaborated pairs. Once again (e reading
disabled grade 9's éhow__ed more awareness of metamemory (elabdra[ion) for study than did the
reading disabled grades7 and’s. ‘

To compare normal achievers and reading disab.le‘d recall using metamemory Or no
metamemory strategies for recall, a 2 » 2 analysis of variance with equal n's was done for
Normal Achiévers/Reading Disabled x metamemory/no metamemory. Fourteen normal
achieving 5ubjec15 were randomly withdrawn to prodfice equal numbers in each group. A
significant interaction was evident (F ratio = 9.28, p. < .003). This interaction is visually

- depicted in Figure 2. The reading disabied students recalled about the same number of pairs
using metamemory Of no metamemory strategies. This demonstrated their lack of metamemory
which resulted in poor recall. On the other hand, normal achievers have developed metamemory
strategies which appears to have produced far better recall compared 10 no metamemory
behaviour.

The mean number of pairs ’recalled were simi!lar within groups. The normal achievers

with a mean number of 8.7 for pairs recalled were considérably higher than the reading disabled

with a mean number of 3.7 for pairs recalled. Table 5Sshows more specifically the mean number
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Figure 1.

Mean number of word pairs studied using metamemory oI 1o metamemory.

)



Knowledge of Mctamcmo}y or no Knowledge
Mean Number of Word Pairs Studied

TABLF 4

Mean Pairs Studied

meta no meta

grade 7 normal achievers 10.¢ 9.4
(SD. =64 (S.D. = 6.4)

grade § normal achievers 9.6 16.4
R (S.D. = 7.52) (S.D. = 7.52)

grade 9 normal achievers 9.1 10.9
(S.D. = 6.51) (S.D. =6.51)

grade 7 reading disabled 2.9 17.1
: (S.D. = 4.16) (S.D. = 4.16)

grade § reading disabled 4.2 158

(S.D. = 6.66) (S.D. = 6.66)°

grade 9 reading disabled 6.5 13.2

(S.D. = 5.03) (S.D. =5.03)

33
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i

10 ’ Normal Achievers
- (n = 38)\
9 Reading Disabled
(n = 38)
8
7
Mean
no. of 6
pairs
recalled
5
4
3
, Normal Achievers
2 —___ ——— Reading Disabled
1
L + .
Meta No Meta
5]
- Figure 2. ‘ g

.
Mean number of word pairs recalled using metamemory knowledge or no metamemory
' knowledge.
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TABLE §

Knowledge of Metamemory or No Knowledge
Mear Number of Word Pairs Recalled

Mean Pairs Recalled

. mela no meta

grade 7 normal achievers g ‘ 1.5~
(S.D. = 4.79) A (S.D. = 1.46)
grade & normal achievers 7.5 2.1
(SD. = 6.67) (S.D. =277)
grade 9 normal achievers v 6.9 267,
(S.D. = 5.89) (S.D. = 2.71)
grade 7 reading disabled 1.1 1.9
(S.D. = 2.39) , (S.D. = 1.51)
grade § reading disabled 1.9 ‘ , 1.9
(S.D. = 3.38) (S.D. = 1.36)
grade 9 reading disabled 21 1.9
(S.D. = 2.53) (S.D. = 1.2%)
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of pairs recorded for all groups with a breakdown using metamemory or no metamerory for
recall performance. The similar loWw means for no metamemory for all groi)ps indicated that
non-elaborative study methods did not help recall. The rcading disabled groups showed about
equal recall using metamemory or no metamemory which indicated their weak;ess of .
metamemory knowledge for aiding recall in a paired associatecf memory task.

There was a discrepancy in the range of 1Q scores between the normal achievers and the

reading disabled. In order to check for cffects of intelligence, 1Q was blocked for each group

into high and low by a median split (see Table 6).

TABLE 6 .

 1Q Blocked for Groups

High 1Q range Low IQ range
Norm 120 - 145 100 - 118
(n=26) (n=26)
R X = 128.03 X = 112.03
-

R.D. | 102 - 116 89 - 101
) (n=19) (n=19)

X = 105.84 X = 94.73

It can be noted that the range of 1Q scores for the lower normal achievers was‘similar to that
of the high 1Q range for the reading disabled students but that the mean was 6 points lower for
the reading disabled. To check whether intelligence was a factor for awéreness and use of
metamemory, five 2 x 2 analyses of variance for unedual n's were calculated for Normal

Achievers/Reading Disabled x High/Low 1Q. Highly significant main effect for group



(normal/reading disabled) was indicated for:

1. number of pairs recalled, (F ratio = 26.230, p. < .001):

High 1Q
Normal Achievers ‘ ->-( = 8§.346
Reading Disabled X = 3211

2. pumber of pairs recalled using metamemory, (F ratio = 21.323. p.
High 1Q
Normal Achievers :\ = 6.423,
Reading Disabled X =1.579

4
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e

Low 1Q N\
9.154

4105 ¢

001)

Low IQ
6.885

1.947

3.\ number of pairs studied using metamemory, (F ratio = 12.275, p. < .001);

High 1Q
Normal Achievers X = 9.423
Reading Disabled X = 5.053

Low IQ
9.962

4.579

4. number of pairs studied using no metamemory, (F ratio = 12.275, p < .001).

High 1Q
Normal Achievers -32 = 10.577
Reading Disabled X = 14.947

Low 1Q
10.038

15.421

The results indicated no main effect for intelligence and no interaction. These results were very

similar to the results of the four preceding 2 x 3 analysis of variance which confirms that the

.

reading disabled students lack the awareness of metamemory corred to their normal

achieving peers, but that the discrepancies in 1Q scores between the two groups had no effect

on the results of this research.

,

-

<

S

S

. : £
~ The above analysis of data has shown that the reading disablt';d lin this study are

deficient in their awareness and use of metamemory to aid performance. Tarver et al. (1976)

indicated that poor readers lagged two years behind normal subjects in their use of rehearsal

strategie§. To check whether the reading disabled subjects in this research were still at the
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rehearsal stage in their memory development compared to their normal achieving peers, a 2x3
analysis of variance for unequal n s was calculated for Normal Achievers/Reading Disabled x
grades 7/8/9 for reading and rehearsal strategies used to study the word pairs. A significant
difference was indicated for group on the number of pairs studied using rehearsal,_ (F ratio =
10.164, p. < .002). Figure 3 illustrates that the reading disabled make extensive use of
rehearsal as a study strategy compéred to the normal achievers. Also noted in Figure 3 is the
reading disabled grade 9's drop off of rehearsal as a strategy which approaches the level of the
hormai achievers. These results suggested that the reading disabled are still at the r;zhearsal
stage of memory development, and lag considerably behind their normal achieving peers, in
their awareness that elaboration strategies would aid recall. There was no significant difference
for reading pairs as a mnemonic strategy and no interaction for group and reading or rehearsal
of pairs.

Waters (1982) suggested that the availability of materiéﬂs could improve recall
performance because elaboration was more likely to be used as a study strategy, if stimuli could
be viewed for a period of study. She found thatvavailability of materials during study time
improved recall perf ormance, (F = 9.67, p < .005), across all ages. Since there was no grade’
effect in this study, the data was collapsed across grades to proéuce two groups, normal
achievers and reading disabled. To see if the availability of word pairs for study was related to
metamemory knowledge, application and performance, four 2 x 2 analysis of variance for
unequal n's were calculated for Normal Achie‘ve‘rs/Reading Disabled x Availability of Material.
Once again results shov < a highly significant main effect for groups for:

1. number of pairs recalled using metamemory, (F ratio = 22.151, p < .001),
Available Not Available
Normal Achievers X = 7.923 ~5.385

Reading Disabled | X =12316 o1
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Mean number of word pairs studied using rehearsal.
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2. number of pairs studied using metamemory, (F ritio = 12.349, p < .001),

[

Availablc ‘ Not Available
Normal Achicvers X = 10.192 919
Reading Disabled X = 5.316 4310

number of pairs studiéc’f using no metamemory, (F ratio = 12,349, p < .001).

()

Available Not Available
Normal Achicvers X = 9.808 10808
Reading Disabled X = 14.684 L 15.684

NS
.

Th.c results show no main effect for availability of materials either for s‘tudy or rccéll. There

was, however, a slight trend towards availability effect for recall with respect to metamemory j‘l'

(elaboration) (F = 3547, p < .063). This indicated that the availability of viewing each pair
» during the whole study period rather than just thinking about the words, could affect both

i roups in their awareness of the use of metamemory for improved performance in a paired

2 ,§ociate memory task; this effect is in the same direction as predicted by Wﬁiters' theory .
;vever, availability of material in this research did not influence__study strategies for either
group. As in all previous analyses, the reading disabled students’ performance was deficient
compared to the normal achievers. *

Waters (1982) also found that high frequency words influenced better re@ll. (F =
35.64, p < .001). No differences were evident for the mean number of word pairs recalied
between high and low frequency words for normal or reading disabled subjects (see Appendix C
for table of means). Further analysis of this data was determined to be unnecessary as the

means were almost identical. The word pairs used in this research, whether of high or low

frequency, did not appear to influence an improved performance.
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V1. D%SCUSSION AND IMPL]CA\TIONS.

"The results dlearl\ supponf*d the hvpotheses. Readmg dxsablcd adolescents in junior high s”;wo‘
were.deficient in metamemor\ strategies compared to their normal ach1ev1ng pcers as seen in
.thelr ‘poor recall performance on 2 noun palred associale memory task and study slrategles that

| they used. When first asked how they tried 1o remember, at least 60 percent of the good readers.

N . .

in grades 7 § and 9 mentioned usm6 metamemniory as a stramg\ only 30 percent of the reading ,'
d1sabled n grades 7and § demonstrated an awareness of metamemor\ The erade 9 reading

disabled appearedvlo be somewhat more aware, with 43 percem stating that visual or verbal

elaboration stratégies would aid memory, although anal: wed results showed no significant

. i
o o . “

difference for that group. Since the age-range for the three grade: overlapped, this perhaps

_— )
explained why no developmental effect fc- . "amemory afross gro_ps was evident in this
) ‘ o

study.

The following section will discuss ¢zh hypothesis:

Hypothesis 1 stated that reading disabled students w1 recall tewer word pairs corﬁpared to-the

no;mél achievers. Data analyzed showed that the reading disabled demonstrated poor memory

-'pér‘forrrvxancé. Their mean recall of pairs was 3.7 compafed 10 8.7 foréLhe normél achieveré. This
deficit iﬁ.meniory is supported by the literature. |

toa
N
‘NH

Hyothesis 2 SLated thatathe readmg disabled studems will demonstrate less awareness of -
. o
metamemory strategies (v1sual or verbal elaboration) in. recaH and stud\mg the word pairs
compared to the norma] achievers. Data analysis, as presemed by Tables 4 and 5 and Figures I
and 2, mdlcated that the readmg disabled were lackmg in their awareness Lhat a memory
strategy was reqmred in order to stud\ the worg, pgl.rs for successful recall.
Thé fact that the-reading disabled groups showed little difference between melamemory

knowledge or no metamemory knowlédge in recall is a concern, especially when studies

(Presslev and Levin, 1977, Roh\Wle%Waters, 1983) indicated that meiamemorial

43
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devé]opmem should be we}l in place by adolescence. Analysis of ﬁonmetamemorv strategnes
indicated that the reading disabled adolescents in this s.t‘udy were still }(Ji)lmanly uslngirehearsal
as their memory strategy. Most appeared unaware Lhai'the noun paired-associate }ngmor)f task
presented to them required a more effective nﬂnemom’c if they were to remember the words for -
recall. Torgesen k1980) inferred that using rehearsal shows primacy efﬂfects; Often the reading *

,, disabled subjects recalled only the first, second, o1 Lhir‘d pair correctly, which tends to support-‘
Torgesen's sugeestion. )

Relatively few no;mal achievers u‘sed visual or verbal elaboration to study the complete‘

list. Those who did usevmetamcmor,v for all 20 pairs had highef récall scores. Many students
startéd rehearsing the pairs and then realized that [hne- task was 100 ominous unless they started
16 elaborate. This change of strategy was evident when the students discussed how they tried to
remember the pairs, and their statements concurred with the results of Pressley & Levin
(1977). Students who used elaboration mentioned that the more bizarre or amusing the

fation the easier it was to remember the‘pair. The author observed a smile or could hear a

chuckle from.some of the subjects as certain pairs were presented. Many of the associations

formed were similar. for some of the students, e.g. snowman with a banana for a nose, of a

o

1 N

dino-saurv and pirate both from Lﬁe olden davs. I a student had difficulty readihg a{}%air and was -
\f‘old the correct pronunc_iatibn, this reinforcement also seemed to aid recal]. Other strategies
reported by a few students were identical to the fin_&ings of Pressley and Levin (1977): these
were, paying attention to the first letters of the two nouns, or determining if bairs were the

¢ {

’same colour. \
Pressleyv(1982) found, from studies on élaboratibn. large individﬁal differences in the
use bf the strategy. Rohwer et al. (1982) hvpotheéized. "that learners differ iﬁ their p\rOpen‘s"ity
to remove arbitrariness by elaboratmg meaningful relanonshlps among items to be assoc1ated
Thc presem study also found vast differences among individual subjects regardless of IQ or age

even in the normal achlever group. Some very good readers performed as poorly as the poor

readers. However, only 4 of the 38 reading disabled subjects recalled eight or more pairs, which
. , : ,
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was the approvximale mez;n recall for the normal achievers. It was evident that reporting

claboration as a strategy for memory related directly to recall performance. which concurs with ¢
Pressley and Léﬁvin‘(1977). The poor fcadcrs' lack of awareness and employmém of
metlamemory apneared 1o dlreul\ affect their recall pcrformance Sorne reading disabled
sub]ectc staud that they had \'mualu d the pairs but with furthcr probing it became evident
that each word was visualized 1nd1\1duall\ with no association within each pair. Thesc students
recognized that visualization could aid memory but lacked the knowledge that the relationship
was cfitiéal for associative recall.

- Hypothesis 3 stated that the oider reading diéabled students (grade 9) should usé more |
metamemory as study s'tralegies‘and therefore have a better recall performance than the
younger readmg disabled students (grade 7). Table 3 presents the evidence that the g;ade 9
reading disabled demonstirated the same level of met.amemor\ awareness for study strategies as
the normal achicving grade 8. Their response was akmost twice that of the reading disablcd

grades 7 and 8's indicating a definite developmental trend towards awareness of metamemory

for this older group. However, recall performance was deficient. Although more reading

d1sablca gradu 9 students rcah/vd laboration would help on the paired associate mémory tas

they did not actively use it to stud the words. '
There are other factors that mav influence the reading disabled‘adolescem's a

and use of metamemory skills. Do these students héve a production deficiency? Are the_\'

“inactive learners? ""Do they demonstrate different behavidurs than tvt}heirﬁnormal achieving

.'peers’7 These factors will now be discussed.

Studems with a production deficiency can be Laught mnemonic aids and shc;w marked -

’ ilmprov‘e,_mem,i.n memory performancr: (Torgesen, 1977: Pressley & Dennis-Rounds, 1980;

. V}_’pg%,&.l%o; Rose et al., 1983). Sblar (19%3) instructed learning disabled adolescents 1o use

elaboration. She found a significant difference in recall .pverforma'nce for word pair associates

for this group compared to the uninstructed control group. The learning disabled benefitied as

much from instruction as the normal achievers but did not perform as well. Sternberg and

- &
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Wagner (1982) suggeﬁ%d that "learning disabled children may remain at the stage of

consciously directed pcrf%{mance much longer than non-disabled children." Results from the
present research suggeSIéd that reading disabled adolescents do not generalize remedial Oy
instruction they may have had\in the clementary, grades. Will reading disabled students develop
sportaneous metamemorial .skillx)r will they forever have ’a "production deficiency"? Could
this mean that previous remedial in\s%ructﬂion was not designed to teach leérning disabled
students mnemonic strategies? With li\ﬁ\xited'reading skills, these studenis may have less basic

knowledge to draw upon {or other lvarnmo or memory experiences. At a time in their school

LA ca:ecrs when more-ami more accumulated \nowledge must be remembered, co- ordmated and

Lo f"w‘z‘*sysmd, Lthese cou id pose serlqus problems foA ‘academic success.

S

Does this lack of cognitive awareness and motivation exemplify Torgesen's (1977)

description of the "inactive learner”? Gélheiser et al. (1983) suggested that the learning

disabled may be relatively unskilled in learning 1o the point of automaticity. These students may

be preoccupied processing basic components such as decoding words,.or developing a

: ¢ N :
mnemonic, that they do not recognize the similarities b en tasks nor can they focus on

analysing task demands. Maier (1980) anid Torgesen’ &,~ (1983) cox}&:urredxwith this Lheory:
Th-is. perhaps cxplains why Lhev learning disabled seem less active, planful and organized in their
approach to memory tagks compared to their normally achieving peers (Torgesen & Licht,
1983). ' g ‘ ;,%‘
With readmg disabled studems in this research reading 1 year 6 months 10 6 years
below grade 1evel, it is not surprising lha[ the,\f have met with academlc failure and thus may
have developed negauve self -perceptions of their ability (Boersma & Chapman, 1981). The
experimemer observed some behavioural differences between the two groups. The poor readers
seemed less at edse in the testing situation and many slumped in the chair. The task often
seemed more ominous for them and many quickl).' said "my memory'\;stl'/t very good." The

normal achievers looked at the task as more of a challenge and seemed less concerned if they

performed poorl The reading disabled had greater difficulty expressmg the strategies thev

I
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used and needed mof¢ probing in order for the examiner 10 have a cl.ear indication of exactly
wha thg”;&‘;,d\id. The reading disabled guessed more of ten at an answer or filled in a word that
seemed apbfopriale, c.g.ﬂ'ocean-shark. necktie-suit, road-bike, or stared blanklv if they did‘n'l :
know the answer. The good readers would more often say "I don't know". Ox}p rcadihg disabled

student forgot his scheduled appointment twice, and the third time the secretary had 1o call him

{0 the office. Another poor reader called his mother to take him home after the memory task,

because he “felt sick”. Good rapport developed during the session with each student could not

-overcome the poqy self -image that some students had of themselves. Although it éppearcd that

all subjects tried their best, the poor readers may have felt disheartened by another task with

'
!

which they had to struggle. , }
A. Implications of the Research * e
Is.there help for the reading disabled adolescent? Wong (198%) stated that learning

TR .3 . . . ,
disabled zdolescents may have less specific content knowledge in various subject areas. €:g.

*history, science, because more effort has been spent working on deficient reading skills. She

suggested that, since learning disabled students tend to be "inactive learners”, teachers "must

spend time mobilizing them to search for relevant background information so as to understand

new materials.” Gelzheiser et al. (1983) stressed that basic concepts have to be automatized so
?“t\s: . .
that central processirnig can attend to more comyplex tasks such as mnemonics, monitoring and
. A il

evaluation.

Deshler et al. (1984) have envisaged a comprehensive intervention model to teach

"learning disabled adolescents 1o be independent and active learners. One of the major emphases

within this model is teaching the learning disabled "how to learn" with task -specific strategies
that they can apply. Instruction would include: 1) providing the rationale, 2) describing the
steps of the strategy, 3) modeling of the strateg;\‘ by the 1eacher, 4) verbal rehearsal of the steps
by the student, 5) practice in applying the strategy with controlled material, 6) practice with

content material,ﬁ and 7) positive and corrective feedback (Alley & Deshler, 1979). Clark et



48

| al. (1984) suggested that, with the learning disabled's limited reading ability, applying the
‘stralcgy 1o content material migm,.have 10 be a gradual process starting at his/her ability level
and slowlv working up towards grade placement level. Besides teaching exact.strategies,
methods o instruct learning disabl'ed students when to apply a specific strategy will have to be
developed and researched (Brown, 1981; Clark et al., 1984).

v

| Do present remedial programs for leérniﬁg disabled students work on basic skills rather
than a strategy ap;;roach 10 learning? Although basic academic skills are a necessary
‘foundation, by the time a lear_ning disabled student reaches adolescence more comprehensive
programyming appears o be necessary if s/he is 10 meet with academic success. Innovative
planning as described by Wong (1983), Deshlcr et al. (1984), Clark et al. (19%4), Brown
(1981}, offers potentially useful instructionél techniques. In order to judge if these are a viable
answer, committed teachers and researchers‘ intetested in comprehensive interventional models
will have 1o be recruited.

Research has shown that learning disabled students with a "production deficiency "in

memory strategies can be instructed for improved pérformance (Solar, 1983; Rose et al., 1983;

Wong, 1980). However, for Jong term gains educators will have to take a hard look at more

€ .
comprehensive remedial programming for learning disabled adolescents.

B. Recommendations for Future Research

Further research in this area might want to examine more closgiy whether intelligence
relates to a student's ability Lo be more aware of and actively use mctamemqui‘al‘ strategies. 1Q
could be more carefully controlled. Individual intelligence tests such as the Weschler
Intelligence Scale for Children - Revised, rather than group imelligence tests, as used in the’
present study, would probably define more accurately the subject's intellectual capabilities.
This would alloﬁw for a betier comparison of the reading disabled and normglly achieying

subjects, when relating intelligence 1o performance on a memory task.

»
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The researcher should also be aware of the adiludes that a learning disabled student
brings 1o a testing situation. A shorter list of word pairs or a longer time frame might improve
application of memory stratégies since the subjects might feel less pressured. .

Future studies of mctarﬁemorial development could focus on a comparison of learning
disabled students at the junior high ;i)d upper high school levels. Older adolescent learning
disabled students mav use memory strategies spontancously and therefore would not be

considered developmentally delaved compared to their normally achieving peers.
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. VII{T‘APPENDIX 1

Student No.  Name | ‘ ! Grade Av/NA  Date

J/
4
\

Strategies-used - - -
Word Pair : B Freq Recall Strategy used Comments ..
: ‘  Recall Read - Reh Vis  Verb ;

ANIMAL - STAR

BANANA - SNOWMAN

BOOKCASE - PUDDLE

" CHAIR - MORNING |

. DINOSAUR - PIRATE,

FINGER - PICTURE

'GRANDFATHER - BEET

ICE - CLUB .

LAKE - BUILDING

. MONEY -STICK ~~ *

H
L

L

H

L

EYEBROW - HOCKEY L,
' H

L

H

H

H

L

'NECKTIE - BLUEJAY

OCEAN - MACHINE

'ROAD - NOTE

ROCKET - BUG

SHARK - BICYCLE L

SUIT-ISLAND ~ H

VIOLIN - FOOTPRINT - L

WINDSHI ELD - TEAPOT L

YARD - MONTH* ° ° H

,-.

57



IX. APPENDIX 2

»

Table 1
. 2 x 3 ANOVA: Word Pairs recalled using metamemory, Normal Achievers/Reading Disabled
by grades 7, 8, 9 '

9
Source daf - Mean ~ F Ratio - Rrobability
. Squares :
groups 1 520.237 20.814 o - 0.000
grades . 2 S 16.841 - 0.674 _ 0.512 .
groups x grades 2 3.378 0.135 ' 0.874
Error . 84 24,994
Total | | 89 29.890
Table 2

2 x 3 ANOVA: Word Pairs recalled using no metamemory, Normal Achievers/Reading
Disabled by grades 7, &, 9 ‘

Source | df Mean  F Ratio Probability
Squares’
groups ‘ 1 0.673 - 0.151 - 0.699
grades 2 2.747 -.0.615 0.543
groups x grades 2 2.494 0.558 0.574
Error : -84 4.467 '
- 7

Total R 89 S 4342
‘ ’ : : . Table 3 o
2% 3 ANOVA: Word Pairs studied using metamemory, Normal, Achievers/Reading Disabled by
grades 7, 8,9 ‘ : :
Source : ' df Mean F Ratio Probability

' Squates
groups 1 560.148 13.125 0.001 ~
grades 2 12.439 0.291 : 0.748
groups x grades - : 2 51.482 1.206 : .0.304
Error ; 84 42.678 P
Toal : 89 48.011

S N VJ,,_TI
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- ' Table 4 . ;o
233 ANOVA: Word Pairs studied using no metamemory, Normal Achiévers/Reading Disabled
by grades 7, &, 9
g

-
a %

Source # ¢ df ~ Mean F Ratio . . Probability

S Squares ‘ :
groups 1 - 560.152 . 13.128 0.001
grades 2 12.445 0.292 0.748
groups x grades 2 51.482 1.206 « 0.304

-~ Error . 64 42,678 T
Total | 89 4801
] .
Table 10

2y 2 ANOVA: Word Pairs recalled. Normal Achievers/Reading Disa‘bled by Meta/No, meta

"

Source ‘ % ar Mean , " F ratio Probabifity .
Squares : S

Between groups (A) S el 2861 0.00001
Error .74 o 10.85 o
Within meta/no meta 1 : 148.03 - §.1530 . 0.00558
®) . ‘ .
AxB 1 - 168.42 9.276; 0.00322
Error - 74 18.16 . -
Total 76 21.84

- 4

G . ‘Table 6 : .

2x 2 ANOVA: T“o'tal Word Pairs recalled, Normal Achievers/Rfading Disabled by High

1Q/Low 1Q \g
" Source , f Mecan F ratio © Probability |
- : quares : L
groups 1 569.30? 25929 . 0.000
1Q J. 1 25917 0.725 » 0.397
groups x IQ « 1 0.032 : 0601 0.970
Error ’ 86 21.956 ’ :

Total . 8 . 21092




‘ Table 7
2x 2 ANOVA: Word Pairs tecalled using metamemory ;. Norma] Achievers/Reading Disabled -
by High 1Q/Low 1Q

Source ' df Mean F ratio o - Probability
: Squares |
groups 1 - 525.155 - 21.079 - 0.000
1Q 1 3.783 0.152 0.698
groups x 1Q ‘ B 1 0.048 0.002 0.965
Error : 86 24.914 :
Toal -~ = 8 - 30.018
Table 8

2x 2 ANOVA: Word Pairs recalled usmé no metamemory, Normal Achlevers/Readmg
Disabled by High 1Q/Low 1Q )

Source o _ df . Mean . F ratio Probabiiity
Co ' * Squares ' :
grotips 1 0.891 0.200 0.656
1Q 1 4.178 0.936 0.336
groups x 1Q v 1 L 0.178 0.040 . 0.842
Error o 86 4.464
Total \ ‘ 89 4373 " g
“Table 9

2x 2 ANOVA Word Palrs studled using metamemor) A Normal Achlevers/Readmg stabled b» |
High IQ/Low IQ ‘

3

Source: : - df -7 "Mean Fratio & Probability
- C © Y Squares . .
 groups .. ..l 221 12183 0.0
Q - v 0.027 0.001 | 0.980
» 'group;.x IQ S | 5.617 -0.131 : 0.719
Q.- @ 86 © 42964 o

89 47 446
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¢ ‘ Table 10
2 x 2 ANOVA: Word Pairs studied using no metamemory, Normal Achievers/Reading Disabled
bv High IQ/Low 1Q '

Source | df Mean ‘ F ratio Probability

Squares
groups 1 © 522129 o 120183 0.001
1G ' 1 0.031 0.001 0.979
groups x 1Q [ 5.617 0.131 ' 0.719
Error 86 42.964
. Total : o 89 47.446
Table 11

2 x 3 ANOVA: Word Pairs studied by readmo Normal Achievers/Reading Dlsablcd by grades
7,8,9

Source - df ' Mean F ratio Probability
' . Squares
Groups ] . 0.071 0.003 0.956"
Grades 2 '34.472 1.467 0.236
Groups x Grade ' 2 5.015 0.213 0.808
Error . . . 84 23,497 :
Towl . 89 - 23.065
e L:;
Table 17

7 x 3 ANOV A Word Pairs studied by rehearsal, Normal Achlevers/Rcadmg Disabled b\ grades
7,8, 9

Source K af .+ Mean F ratio ' Probability
: - Squares

Groups 1 547.785 10.523 0.002

- Grades 2 62.207 1.195 0.308

Groups x Grade 2 24988 ' 0.430 0.620

Error ' -84 52.038 ' L

Tol | 99 - 57.248
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Table 13 ' .
2 x 2 ANOVA: Word Pairs recalled using metamemory, Normal Achievers/Reading Disabled
by Availability/Non Availability of Malerial

¢

Source E _ df Mean ‘ F ratio * Probability

: ' Squares ‘
groups 1 © 525155 . 2017 s . 0.000
availability 1 72.875 3.055 . gL 0.084
- groups/availability 1 11.274 : 0.473 TS 0.494
Error 86 23852 et
Total | 89 29.894 “ s

Table 14

2 x 2 ANOVA: Word Pairs recalled using no metamemory, Normal Achievers/Reading
Disabled by Availability/Non Availability of Material

Source df Mean " Fratio Probability
_ Squares ’
groups 1 0.891 0.202 0.654
availability 1 0.140 0.032- 0.859
groups/availability .- 1 9.473 2.152 0.146
Error . 86 4.402
Total 89 4.372
R
Table 15

2x 2 ANOVA: Word Pairs studied using metamemory, Normal Achievers/Reading Disabled by
Availability/Non Availability of Material :

Source | f Mean : F ratio Probability
Squares

groups 1 522,113 12.207 0.001

availability 1 21.957 0.513 . ' - 0.476

groups/availability 1 -0.004 -0.000 1.000

Error 42 .:771

Total 89 T
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Table 16
7% 2 ANOVA: Word Pairs studied using no metamemory, Normal Achievers/Reading Disabled
by Availability/Non Availability of Material

Source df %k:an F ratio Probability’
- : Sqdares ' .
groups ] 522.133 12.208 . 0.001
availability 1 21.965 0.514 0.476
groups/availability 1 0.004 0.000 0.092
6 42 771

Error 8

Total &9 47 443




X. APPENDIX 3

Mean Pairs Recalled

High frequency words

Low frequency words

(10 pairs) (10 pairs)

grade 7 normal achievers 2.94 3.88
(S.D. = 2.11) (S.D. = 2.83)

grade 8§ normal achievers 4.39 5.22
(S.D. = 2.63) (S.D. = 3.15)

grade 9 normal achievers 4.28 5.33
(S.D. = 2.88) (S.D. = 3.33)

grade 7 reading disabled 1.5 1.5
(S.D. = 1.43) (S.D. = 1.75)

grade 8 reading disabled 1.79 1.93
(S.D. = 1.26) (S.D. = 1.87)

grade 9 reading disabled 2.07 2.00
~ (S.D. = 1.62) (S.D. = 1.13)
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