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ABSTRACT

s <
— . :
.Egésffgﬁ;f Adjunct Postquestiona and At;itude @bward Henory in N

" Increasing Textual Retention in Older Adulta l

e ' ) vy

Joan H. Woods- , . \" 34
~ : ) *
- . ' e _— . #
g N
This study was"designed within.the framework of a contextual,
' -

—

life-spaﬁ developmental approach to learning. Its purpose was to -

investigate textual retention through the tdse of adjunct conceptual

"%ostquegrians as an instructional strategy, and a statement stressing

ot

/ ‘5 . - .
the effects- of attitude on the ability to remember. Twenty-three male

12

-and nineteen female-university students, whose minimum age was: 60,

_formed the three treatment. conditions; one recelved the strategy plus

-

o~

" attitude statement, one received omly the‘étragegy, and one acted as a

4 ‘ o . -
read only control. Intenttfonal and incidental idea units, in a

naturaiistic setting, were used to measure whethlier the instructional '\\

strategy would iﬂcrease mathemagenic activity and depth of proeessing.\

The design employed two time intervals. - Mefamemory, the ability to

assess the contents of one's memory, was alsq studied for its ability to

*

stinulate the use of mnemonic strategies in textual retention. Analysis

indicated that the strategy group receiving the atfitude statement

performed significantly better than the non—strategy group on the recall
of intentional idea units. No significant differences were found between

the.two Btrategy groups on intentional learning, or between the three

- ~
~—

groups on the recall of incidental idea units. The use of the MIA. to

z
predict textual ref}ntion from subjécts’ aseessmeht of their netenenory

N
~ o P -

)
’ .
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education )x

+ ’ *
. CHAPTER 1 o - '

. Introduction . .« . ¢

The past two degades have Been an explosioﬁ'in psycliplogical,

medical and educétiogal‘literature relating to life-span development.

One need not look further than the daily hewspap{?; to find statistics

J -

on the increasing number of older adilts .that have generated this
&

interest. ' ) .
“."  From Zhé/ﬁdint of view of thé;older adult; a need fer further

been sparked by such concerns as a desire for a second
g

.career, an 1ncreaae in leisure time, and changes -in the 1aws regarding

B

mandatory retirement which have nécessiteted keeping abreast of new
L .y
. » . oo - e .
technologies. Medical advances have lengthened the life~span in both

W

quantitative and qualitative terms, and older citizens have become more .

A

vocal in their desire to take advantage of either missed- educational

-

-
[ e

opportunitiesy’or & continuation of lifelong learning.

E

Until recently the ‘picture that has e emerged £gom research on

. \ o v T

learning and memory ,has been’ generally pessimistic in terms of, older
N .

s

. .
adults' performance on retention tasks. These results, however, came

:mainlj”from,iaboratory studies using material that was not meaningful

7

,to older adults, that considered sﬁeed in. xecall as a dependent vari-

——

\able, that asked for verbatim’ rather than gist recall, and did not ¢

allow for review before\testing (Botwinick, 1978; Crafk, 1977). These

\. . ’ v,
elements are not found outside of contri¥ed situations, and their
N - , . -
generalizability to the actual processing ofrmeaningful text is ¢ N

questionable (Taub, 1980).



“~

o

- , 2

° .

N >

The design of these types of laboratqu studies on memory
emanaged from the :%éoreiicil base of behaviorist psychology and, .to a
lesser extent, from thé cognitivists who followed (Dixon, 1982). Within
the past ten years, and particularly with regard to adQLt development
as a 1lifelong process? there has-been a farther shift to a contextuala
prientation'to memor; research,, In‘this model the adult's présent
eﬁiironment and past ;xﬁériences are seen to be interrelated with the

processing of new information (Hultgch & Dixon, 1984; Hultsch &.Penta;

1980; Jenkins, 1974). It is within thisg!framework that the present

-8tudy was designed because 1t was felt to be the most relevant for

resedrching older adults' ability to*encode and retrieve educational

textual materials.
It is Botwinick's (1978) view that if one dbee‘not;léarn vell,
one has little to recéll; there is no eyidencg of learning having taken
e ’ A 4 v ’

place. Much of what.was thought to-be a deficit in cognitive processes

is now seen as a broblEm in adapting to a task, and demonstrating

‘knowledge. When research ¥n presenting educatioﬁal‘mpterials is °

B4

o

' L
designed with older learners' characteris;icq\in mind (i.e., the pace

-

is aﬁptqpriate,‘instructions are expiiqit, and the task is meaningful), .

Botwinick speculates that this population may demonstrate cognitive,
. N - .

capacities that were not recognized before..’
¢

€ 4

The use of a contextual approach 1 memory research suggests that
multiple factors can affect performance jJenkina, 1979). ‘The present
study was designed, therefo¥e, to investigate.thé following variables.
Firat, the activities that learners Actpally engage in when they afe'
stud&ing texﬁ‘E} material. Thé research of Rothkopf (1965, 1970, 19?6)
’ . ' R



s,
B

\N

P

] has . suggested that learnerq use idiosyncratic behaviors to ascertain

ideas that learners have acquired (incidental learning) 1s a more

the salient parts of to—be—&earned‘material. He has terned these

*behaviors -"mathemagenic acti&iﬁies > and noted .that their control could

~adjunct postquestions of a conceptual nature1§ete used with an educa-

tional text because researahers utilizing age-related textual learning

2

—— e, -
s

il .dl; o 3

’ Y

\

1 - <

be used to direct instructiod. The use of questions inserted at inter—

vals (ad}unct) throughout a text is a metho& used successfully by

Rothkopf to stimulate such activity. In the present study the use of

N

have regularly proposed that older adults have difficulty in organizing
and processing information to a sufficiént depth (Botwinick 1978
Craik, 1977; Dixon, Sinon, Nowak,/§ Hultsch,- 1982; Glynn & ‘Muth, 1979).
Since learn{ng tends.to be dérected toward long term retentionf an
instructional strategy employed ‘to promote.a more thorough analysis of
the subject matter would appear to be of more benefit to the 1earner.

Second, it is necessary to measure the amount of retention that

" learners can demonstrate if the effectiveness of a learning strategy [is *

to be analyzed. In this measurement the é&st recall of ideas that

~~ N - 4

been questioned (intentional learning) and agditional unquestioned

o

ndturalistic method of deternining*what has been retained from th
stinulus material. Xf there are-differences:in the amount of inten- ~¥
tional infornation that is retained between a treatment group receiving .
adjunct postquestions and a control group without the questions,
particularly over a delay interval, these differences may -be partly

attributable to the use of adjunct postquestions as a learning

atrategy. The ptomotion of incidental 1earning is important in

N4 I
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cOntextual cognitive theory. because of ‘the r%}ationahip that haa been

environment think about their memoriea. and wﬂekpet a teinforcing

. . 7 N oL
older adult .was fhought.£o~be the Métamemoty in Adulthood (MIK% inatrurj

-~

found between the\older adult 8 extensive baa* of stored data and the
of '

1980).

awareness ‘d¢ne has about one's memory in terms o ordng and retrieving

-

1 . . \ » ’
information (Flavell, 1974; Flavell & Wellman, 1% . The present atudy

was interested in what older adults who have r turned to an educational -

D
- aQ -
h .

: .statement about the necessity of maintaining a positive attitude toward" .

memory function as ‘an endnring ability might enhance performance. {ne -

-

‘ method of obtaining aubjective‘information about metamepmory in the

ment (Dixon & Hultsch, 1984). This paychometrically valid instruméng

was developed to measd;e\eight digensions felt to be descriptive of

metamemorx_and its relationship to the retention of text. Knowledge of

the ways in which metacognition-and metamemory guide the older'adult‘s
W .

learhing processes ca? improve the ways in which learning aids are

preﬁeﬁfed., Bovy (1981) asserts that methods of high lighting the

to-be~1earned materikls in waya that facilitate integration . of newly

I
-

acquired data with prior related knowledge is a strategy which instruc-

“ 14

tionaI“developers have neglected in the past.
MOte-repearch has heen called for (Bovy, 1981; Cavanaugh & ‘
[ . .

Perlmutter, 1982; Hultsch & Dixon; 1984) that .will simultaneously: (a)
’ = 0 ) e
determine how instructional developers can design aids to ensure better

"organization and deeper processing of educational'natérials; {b) agpeaé

‘. Al .
-
3 o »
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how older adults' knowledge and attitude toward their memory may affect
) reca}i;,(c) develop models of learmning which will take 1nt§ consider-
dﬁ: . ation tﬁe mediation of person Pnd task vafi§bles as they interact in
.cognitive pndéessing. The de;}gn of the present sgudy attémptéd to
’1;;orpor;te the preceding suggestions by'manipplating the independent
. variable (adjunct postquestions) at two levels: Igyincluded.three

groups .of ‘subjects, two of whom received adjunct conceptual post-

questions (strategy) embedded in an eduzational text, plus one read .

only control. One of the strategy groups received, in additiomn, a rein-

¢ ., , forcing statement concerning memory function. This design generated the
- follbwing researchiquestions,.using intentioqai and incidental learning
“® » as the dependent medsures. IR ) -

- 1. Will the presentation of adjunct éonceptual ﬁﬁstquestions as
P * T ‘ . \ ’ )
an instructional strategy increase the retention of intentional and

incidental ideqa from aﬁ educational text?

¥

- o 2- If two treatment groups receive the same instructional
stritegy, will the add}tidn of a positive statenfent concerning memory

’,-fpnction, presented to one grpup, enhance performance for that group?
. \ " .

'3, Is" the prediction of metamemory a?d its relationship to'-

-

textual‘retention,,as measured by the MIA, é;milar in two older adult

- C
age cohorts? - \ |

bl v
SN} - « @

Statement of the Problem ” \

L

Theories of fearniné and memory have changed their orientationm,

" but ghe results from the studies these equier’theorieb generatéed,
- particularly with regard to comparing different age cohorts of adults

k' 4 - N — ‘
on informatlon retrieval, have not been conducive to the development of

-y . -

"

-
-

P

3



© will benefit the training and edulst of older adults. In particular,

educational programs for older adults.
" ‘Research in the field, an actual educational éetfi 18

proposed by Wass & Olejnik (1983) )as a method of determining'thé'

w

qg;;eht factors that should be cgnsideded in developing materialélthat )

they question the eduecational significance of the differences that may
be observed between age cohorts. -While research results may have‘statis-
+ tical signifihanpe, they may not have a practical significance in terms

¥ ‘ P
of’ what older adults want and need to learn.

e

. ' v
The interest of the present study was, therefore, in the investi-

gation of within-group differences in a population'of ol&e: adults in

terys of extending, to this population, studies using adjunct post-

questions. In addition, the effects of the attitude dimension of meta-

memory were studied because of Dixdn's (19913 suggestipn that

' = !
‘non-cognitive factors may be partially responsible for derer—//Tr‘/ﬁ\T\Q\

performance on tetention with older adults. Naturalistic material, gist

- . ‘

)‘f‘_ﬁ\<\, . recall and unlimited time in a classroom atmosphefe with which subjects

Y

were familiar were combined with a standardized reéding‘comprehension

N A

' test to provide a context within which the retention of an educational

-

text might be examined.

»

) . - . . a
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- perspective 'used in terms of anteceden
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Theoretical Perqpectives

locking at the encoding and retrieval aspect ‘of memory. Hultsch &

model which regards tﬁe individual as pa sive and reactive. The -

metaphor of a machine (Overton & Reese, 1973) led to a cause and effect

[ ot
~-consequent relationships.:

“ Learning was seen to be the result or stimulus-response bonds, and

3

retrieval as the reverse process of emitting the needed response when N

the appropriate stithus was preaented. Forgetting was thought" to be x//

cauaed by auch procéeses as interference or decay which resulted in 8/

weakening of bhe aéaociative links between learning and remembering.
Craik (1977) describqs the second model as, information pratessing

nnd multiatbre in which the organiam ac;ively traﬁsfﬁrneAinformation

ftOm brief, peripheral (aensory) memory to working (ghort. term) memory

to secondary (long term) nemory, characterized by the meaningful organ-‘

/

Aization‘and relationship of new information to wpar’is already known.

!

Wingfield‘(l9}9) suggests thnr practices such aé”ettention to stimuli,

i
/ |
H
h
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//ééhearsal and analysis are the control processes for this model.
As mentione§ previously, the third model for studying learning
and memory, 'contextual, was chosen for the present study. In 1932
* Bartlett attempted to explain the retention of meaningful text through

a series of studies which suggested that our concepts or schemata of

the world are based on past experience which 1s integrated with new

* 1information when learning takes place. In Bartlett's (1932) view,

o

memory is a voluntary process combining the recoﬁstruction and elabo-
ration of the originaliy acquired information.

Forty years later, Bartlett's work was revived and termed contex-'
tualism by Jenkins (1974) wvho stated that experience was composed of
events, each of which had a quality which was its total meaniﬂg. This
quality was the result of an interaction between the individual and the
context of the event. As an example, when ; person hears a sentence,
1ts meaning, for tha£ person, is within the context of the apoken words-
depending on intonation, the relationship betweeﬁ speaker and listener,
an& past experience. The meaning and, thérefore, the memory may not.be
the same for other listeners at the same time and place; Jenkins)(1974,
pP. 786) considers that "what memory ié depends on coﬁte;t"u

As mentioned previously, the generative model‘determingé the type
of. tasks which are used to measure performance, and the gature of the
conclusions draén from them. The associative approach, due to 1ts ‘theo-
retical base, is responsible for much of the pessimistic view that has
surrounded memory and aging. It viewed -older ;dults as be{ng more

subject td.interference, which was thought to be caused by physio-

logical degeneration due to the organism's aging. The passive

~—
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individual had no control over any 1earn1ng proceasea, affected as s/he

vas by a biologlical decline (Schaie, .1974).

—

Information processing models consider the Lndividual to be more
actively in control of learniqg and recall, although they regard these

) !
two processes as separate from one another. Within the context of the

.

3
‘organizational processes involved in encoding and retrieval there has

been empiric;i supporf for an age deficiency in older adults' memory,
, .

' »

wherein these individuals seem to have‘a deficit inzaccesoing info;—
mation that'haa already been stored (Ctai!’blgz7; Hultseh, 1974, 19?5;
Lachman,,Lechman,’&“Thronesbery, 1979; Perioutger, 1978). Research has
been concerned with determining the locus of thio defioit~which, in

contrast to the assoclative approach, is seen to be modifiable (Hultséh

i
il

§ Pentz, 1980). -

For the contextualiqt, learning ‘and memory are not thought of as

"

being compobed of asaociative links, 'or as storage structures and

- ——

control processes, but rather stress the kinds of events.experienced

‘ by the~individual within the total context of the evbnt. Where learning

-

18 aeen as the formation of new associations, Craik (1977) suggests

that\more appropriate tasks'for older Learners‘(e.g., meaningful text '
. ' N / f

'and’g;et recall) would probably produce performénces more similar to

those. of younger adults. A
' - Ecological and external validity.ere methodological issues 1in a
1 I
contextual framework because they address problems that- could- normally
Y

occur in the everyday activities: of the target population . .

’(Bronfenbrenner, 1977; Hultsch & Pentz, 1980). Ft is for this reason

that eeologically valid texthial materials in,a %turalistic setting are

1
L

“
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suggested as a better wdy to asséss the memory capabilities of older
adultsy; rather than nonsense syllables énd ldboratory tasks that have
no meaning to the subject (Kintsch, 1977).

Schema theory has been proﬁosed.ag an explanation for the method
by which textual material is encoded and retained. According to this
theory, (Brooks, Dansereau, Spurlin & Holley, 1983) when‘learners
process ihf?rmation they use schemata and subschemata in a hierarchical

fashion. These researchers define schema as a generalized'represen-

tation in memory of thoughts, objects or procedures, which become more

spécific when a schema is activated. A face schema 18 cited as an

éxample wherein the viewer fills in the individual characﬁeristics of

e

eyes, ears, hose and mouth when a particular person 1s seen or remem-

bered. Subschemata are available (e.g., eyes) which might include

color; shape and size.

One of the ways in which schemata are’ thought to operate is in
the arrangemeng'of»"boundary conditions which set the stage” in terms ,
of the -data an individgal*will encé@s (Branﬁford& McCarrel, Franks, & -
Nitéchi{ 1977, pg. 434)1 Schemata (Kigtsch, 1977; Norman, 1982), and
leyels,of processing (Craik & Tulving, i9?5).are examples of such

boundaries that are related to text processing.

The notion of'a schema, as proposed by Kintsch (1977, p. 374) is

L 4

' an "organized representation of a person's knowledge about some

concept, action, event, or a larger unit of knowledge™. For example, a
boundary can be seen in the case of an individual who'is familiar with
the organization of particular texts such as research journals. Kintsch

suggests that cémprehension of their contents will be facilitated,by an

»
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awareness of the siructurq, subheadings, and selection of 1nform§§10n -
that will appear in each section. In other words, a schema is availdble

in which to btoéeas the text, and.comprehension is easier for an expe-—

rienced researcher than for a novice who has yet to develop that .
particular schema. Schemata can be used for inference (i.e., lettuce is
.a vegetable, vegetables are plants, therefore lettuce is a plant), or

for reconstruction wherein a person will remember the theme or gist of

v

t

'a text, .and will add details at the time'of recall.’

Norman -(1982) copsiders a schema boundary to be a more advanﬁed ‘

“and organized level of knowledge than the simple structure of a

7 /

semantic network which he describes as an individual's geﬁerél store of

+

knowledge. It is integrated and relevant to a partiéular category, such

x

as a schema about books or microwave cooking, and contains both

knowledge and rules for use of that knowledge.

e
Studies by Craik & Tulving (1§75) uggest that another boundary
on learning is the depth of encoding, which is ‘determined by the
e context of the to-be-learned material. They consider "depth” to be more

1

involvement in terms of organizing information ahdfrélating it to what

is alread} known (semantic memory). Crailk and Tulvidg contrived experi-

- 14

‘ments in which éhgjécts processed words to different levels as a
function_afuthe type of question they were asked about the words.

Results showed that {t was the nature of the task and the kinds of

' actions that were ﬁérformed on the items that determined recalI"
iperfoiﬁince, rather than the intention to learn or the amount 5f effort..
expended. Retention appears to increase when encoding‘cqn be placed in

b context with'a sgbject's past learning or world knowledge. Craik &
. ( - )

.

-
t
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. .
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Tulving' suggest that this occurs because retrieval cues ‘uae achemata

RN , |
from semantic memory to reconstruct the ‘original information. They

osummar;lze their findings with the obaervation that materials are remen-

. .4

bered in -terms of what 1ear‘ ,,,e(rs did by way of encoding at the time of

—

Vﬂ .
"-acquisition, not necessaril *S/cause they vwere given instructions to

"learn”. ' ~ \ ‘.,

~ Encoding will not take place, however, if the learner's attention
is not focused on the material. Bovy (1981) stresses that insuring the
learner's attending behaviors is a critical component of instructional

de‘sign. Bovy cites the regearch of Neisser (1976) who noted that indi-

viduals' schemata will direct their attention to one kind of infor~

;mation rather than anoi:her, and therefore, perception and encoding will

vary among individuals.. Since gaining the learner's attention is
prerequisite tohati:ending to the to-be-learned matgrial, Bovy contends
that‘: more reséarch nef;d_s to be directed toward the kinds of instruc—
tional s'uppért that 1s given to learners.

' Dixon (1982) proposes that n:emory 18 not a segment or a thing,
nor can it be cut off from other cogni:tive proceéses wit:t'xin an indi-
vidual. As contexg changes, so also does ‘memlory and the very nature of
the contextual perspective, based as it 1s on individual differences,
leads tQ a nmultidimensional concept of cognit_:ive processes. Memory and
its many attributes can be thought of as.a aystem.within w'hich,the
individual functions ac;:oi'ciing to such 1nf1uence‘s as past. experie;lce,
capacity to learn, knowledge and uge of learning strategies, and

motivation. Research in. the most effective use of instructional -

materials should be designed to take these interacting factors into.

-

—_—
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conéideration (Bovy, 1981).

If instructional materials for older learners are to be remem—
| N ”

bered, these materiais must ﬂave rgIévaﬁce; ifognergy is to be spent on-
the task of remembéringi'th”task mus;'pg meaningful. The intent of the
present sfudf was to 1nvestié§te the ways in which.thé‘usé of an ’
instructional aid migh; facil%taté retention”9f4qeaningful text throuéhil 9
the development of relevant schemata and degper dépth of processing. In

keeping within a contextual framéwork the attempt was made to~iﬁsegrate

,

gubjects' xeading.comprehension abilities, and their subjective kﬁﬁﬁl—

N -
"\ A )
gdge and attitudes toward memory. into the learning model through”the
. . f \
use of naturalistic materials. . - E
Overview - Metamemory ) . {
[

One of the interests in the present study was that/of metamemory

~

and its telationéhip fo te;tdhl retention as an important .varigble in -

-

' adult learning. The term metamemory was suggested by thvell‘(197l) as

the knowledge one has about one's own memory. When-an individial has an

%

awareness that some concepts are easier to recall than others, or that

some items are on the verge of recall while others were known at one -

A

time, but are not now retrievable that individual aid to, have meta-

memory. Flavell's reasoning-was that what we know and think will
~—

determine the ways in which we perceivelnew situations, predict S S

-

outéome@, and solve problems. He suggests that as an individual's mind

develops and more information is known, changes will occur in the

" panter in which learning and remembering take place. Flavell has

——

theorized that the use and development of memory is an adaptive

function of ;he mind which takes place when the task of storing and

~
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retrﬁfving data 13 encountered. “;or example, when one makea,a
deliberate effort to memorize-something, it is with the intention of
retrieving that particular bit of information'et some time in the .
future. The perception one has of one's ability~to remember will affect

iat » . - o
the way in whigh information is encoded, and the way in which search: /"\\\~_.

and retrieval operations ake carried but. Specifically, in the case of

older adults, metamemorial know eﬁge‘may determine whether mnemonic .
/ . ) “\\
strategies will even be attsmExGﬂ/(Flavell, 1971). ' N,

e
—

-

. N .
Flavell & Wellman (1977) have seen metamemory as having two ele- - >

ments, the ability to assess items that are currently ;n memory (memory

monitoring), and the various facts that one might know about memory in "

general (memory knowledge). An example of memofy monttoring would be‘ifé

Y C
the ability to assess whether an item was stored in memory and could be

¢
recalled either instantly or after a search, “while memory knowledge -
3" f . ’ ?
might be knowing that concrete nouns are easier to recall than abétract . '

~ -

>,

nouns. o . | . ‘ ;. ;p
Knowledge a jut one's metamemory influences memory perform;nce,i__ ~
’ Sl - K
and feedback from memory performance should .result in ?°Fe~°€§ectiyg‘-“ .
knowledge about one's metamemory (Dixom, 1982). Sart Pf’the de;i}op“ o =~

mental nature of metamemory is seen to be a growing awareness of”yhen
and why one should intentionally attempt to remember eometning, : ) -~
. ¥ -
Early studies on metamemory were cpnducted with‘children,

centering on how the spontaneous use oé learning strategies develops,

hiow the use of mnemonic strategy instructions affect memory perform-
o7

ance, and how these variables interact as children encounter e variety
. h . ‘
of situations requiring problem solving (for reviews see Brown, 1978,

‘4 \ r -
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> Flavell ﬁ\Vellman, 1977; 0'Sullivan, 1983) The- results‘pf many studies °

clearly showed a developmental increase in childrens’ knowledge of
their memory‘cap&bilities in terms of recognizing that an item had been
seen before, predicting memory apan, and kﬁowing that a plece of infor-
) mation wad/iu memory even 1f it could fiot be recalled at the moment.
Brown (1978) has dealt witihme tanmemory as a subset of meta-
' cognitive processes éi.e., knowing about remembering is subeumed by
ﬁnowing about knoning). She suggests that knowing that one hoee not.

.
H 0

know, and kgowing what information one ought to have is an important

»r part of intelligent problem solving tha;/guideb\th:tlearner in the use

-of relevant strategies. ' Included in the development. of metacognitive

J J : » * |

knowledge 18 the knowledge that certain tasks are more or less diffi—

. )
. < /«

W-cdlt and that they rbquire a "conscious executtve control, of the-

-

routines available to the system” (p. 79). Brown stresses the  impor-- }
-« . g . - - A T . !

tance of the knowledge about' one's oﬁn cognitions, rether thanvthe /

o =y
R o ¢ .-
. /

‘ cognitions themselves. This notion sugggsts that more.resédrchvis /|

qeededkinto what older adulte think about thelr memory, because of the

_ relationship bethen what one' knows about memory, and how. one goes
- Y 2 /

S _about memorizing. NP ) )
A ML .
5 'f.'cm Although.&he developmental natnre of metamemory has been demon

-t ; 2
A st;j;Ld, ‘little research hag'heen*attempted to determine what children-,
'or Jaults do with this knowledge.‘ It is .difficult to ascertiin whether

»,péorhﬁhrformaqce is due to a lack ofrknowledge about learning
Lr, Ny

ﬂtrategieB, pr simply to a failure to use those strategzes. Although it

ay

TR ..\ 4,

.ppeare reasonable to presume that if an individual knows, for example,,

that éhéarsal will “improve performancevs/he will use that strategy,.

L at ' / . . . :
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the‘pdésibility_exists that it may not occur to the individual to do
'.so. - ' T (r'
Three eué? studies on the use of metamemonjial knowledge are those
' of Cavanaugh d Borkowski (1979), Bruce & Cox (198%) and Hale (1983). ’ -
CaYanaugb & Borkowskj studied third grade children and found metamemory
to be an importént link in transferring learning strategies from one . "\
task to another. They- concluded that metamemory 8 relationship to.
m%mory had a predictive capacity in the mainténance of that strategy.
o Bruce-& bx reported*that self-perception of metamemory was a _good -
pnedictor of efforts used by college undergraduates in the kind of \
w\‘-,\ K .logical structures that were used in spelling. Hale found & lack of
smetamemory knowledge in high.sehool students' awareness of theilr expec-

. _tatione ot gorgetﬂ&ng‘prdse passages and the effect of taking notes.

- Metamemory: Ontogenatic Empirical Studies - L

Studies on metamemory utilizing age cohorts (between 20-80) . have

resulted in conflicting findinge for a”variety of tasks. In general,

- - researchers have been interested id having Bubjecta predict what tﬁ\Y*°

willfbe able to remember. ; u . i ) b ,2 J.
. v ’ Per}m“tter (1978) studiew_metamembry monizoring and knowledge and ".;‘
‘ jt found no diffefeneE‘in young and'01d°edu1ts; Lachman et al. (19793 .
"’ :}/ ﬂfoduged the same results,in studying. the accuracy and efficiency of " L
_",m-;" ’the searchcaurétion of the monitoring élement df metamemory. Both‘ T

- . * [

N\ . . ' researchers used free recall with naturalistic memory situations. . R
ot Perlmutter's subjects were given intentional and incidental verbal
' learning tasks and were asked to predict the number of words they

y could recall while Lachmgn et al. used response time as an indication

e
*
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of confidence in fact retrieval from general knowledge questions.- y
° " While metamemory appeared to remain stable over time,' the

} Perlmutter etudy revealed sign}ficant age diffetenc 8 (favorxng younger

adults) in word memory recall on both intentional %.incidental taeka.
., Simfler results were also ;chieved b; Hultsch (1975) and Craik (1977)
who sgggested that older adults do‘not spontaneon y use effective
25, h " acquisjtion strategies. )

VA Murphy, Sanders, Gabtiesheski & Schmitt (1981) were interested

- »

underestimated the-taék‘gifficu 4 In‘g/eec nd experiment Murphy et al.

Y ~‘ 1nattneted a different eet of snbjects to 8 udf'longer,'at which time

) predicted .the length of their mem:ji/p§3n,‘th y studied less, and

recall scores were improved. Results of this experiment led to the
conclusion, ln contrast to Perlmutter (1978), thet older adults might
have a metamemory deficit 1n.tecall readiness that“has to do with
_‘ ' ' memory moqiﬁor}ng. _ ‘ i l .. 5
Ueing palred associate‘words megsured by associate matching,
k2 Lovelace (1982) confirmed the Murphy et al. (1981) finding that there
\\**f’ﬂ\( ~ were no age differences in the accuéacy of predicting what could be

1

L remembered, but older adults overestimated their performance. In

\ -

" . contrast to Murphy et al,‘(1981) Bruce, Coyne & Botwinick (1982) found
. y

no age differencea in the’ amount of time ‘spontaneously alloted to
‘i ’ studying,anng therefore were in agreement with Lachman et el. (1979)"

o tor
* '
[

- .
X ‘ .
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and Pe;lmuEEer (1978) that older adults did°not suffer from a deficit

in memory monitoring. o . _— .
In the Perlmutter study_theJother component of metamemory, memory .

_knowledge was derived from a questionnaire measuring subjects' thoughtam‘ .

about their memory; No significqnt agé differenpea were found between

age group;,land Perlmutte£~concluded that this-area of meiamemory ‘

remained intact over time. However, Bruce et‘al. (19é2)‘found this

research to be flawed because no test was made‘of the accuracy‘of the

questionnaire responses, Their studylcompared age groups with respect ; ~

to the memorization of high and low imagery and-high and low-frequency

words. By comparing subjects' predigt{ons of the number of words they ' -

could fecall, and the number actually recalled, Bruce et al. were

attempting to verify subjects' memory knowledge. They found that old;r‘

adults overest}mated their recall abilities and concluded thatﬁthis»

type of metameméry declined Qith aée.

. Another facet of metamemory, that ia,yvhether being in school.
‘providéd more opportunities to practice mnemonic strategies was inves-
tigated by Zivian & Darjes (1983). Their work was based on that of »
Flavell & Wellman (1977) who suggested that school provided an environ=—
ment for qaintaining metamemory, and Hultsch (1974) who hypotheaized
that older adults' higher order learning skills might dgteriorate due'f’;7
to lack of practice. Ziviaﬂ.&'Dénjes presented young and middlé—agéd ) l

\

university students, and middle;agbd and' elderly out of school sgbjects

' v

with randomly categorized word lists. Tﬁéy were asked to study and o
. recall the lists and to indicate which mnemonic strategy had been used, © * -

-and how useful it had been. Results showed that yg;?é gyﬁaghooiing, and L=
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h . “being in or out of school all ¥elatgd to stré;egy selection and use.
. These findinégwlend additional suppprt to.the multidimensional nature-
of metameﬁory and demonstrate that memory defiéits in older adults are
v ' .ot due solely to aging.
I;4a‘cr1tique-of ﬁetamemory research Cavanaugh & Perlmutter
~(1982) have called for multiple -Assessment techniques that allow ftr a
converging measurement of the variable of integest. A model for the
- ; kind of research they deem to be essential has been supplied by Jenkins
' ' (1979). He ;as advocateé the simultaneous consideration of: (a) charac- ’
teristics of the subjects, such as age, skills, purposes and knowledge;

(b)»the kinds of mggerial; they are as to remember, such as words,

»
,

| numbers or texts; (c)‘the orienting task whigh refers to the conditions .

g;i ' under which Fhe% are asked to remember, su¢h ‘as intentioﬁal'or inei- .~

} ) ““dental leérhingf;(d) critical tasks which are the kinds of tasks given
subjects which determine performance, such jas recall or problém

. solving. Jenkiné suggests that each of fhe abé;?/dimengioqs‘is related

- : - v
to the others, and that any interacyion between two of the factors

¥

could be modified by a change 4T one of the others.’
Inﬁhis'doctaral disseftation Dixon (1982) has appeared‘tb aybid
>\l§;; criticisms of Cavanaugh\ & Perlmutter (1982). Dixon investigated age "

,fe£§nces in metamemory within a contextual perspective. His interest

was 1;.the way in which knowledge of the growth, peéformance, limita—
H . N 4

‘tions and capacities <of an individual's mem&ry might determine what
* plans and strategies would.be best %or a particular éask. Much of the -
oo~ pt:vious res;arch, according to Dixon, hqs been%an attempt to assésg‘
) . éeneral metamemory abilities dsing tasis of poor ecological validity.
M - -~
s.'. 0 ) ’ /

it
5
4
.
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. l/ ! .' . . ' ! :
[ < : o : ‘ t . \ -
c L . e ) / 20
R . . /-'-\ /
The use of text in studying metamemory resemblee a more contextugi

I IPy .

/
/

In addition, Dixon suggested that while scoring relisbility was / !
. . / .
often reported in previous research, instrument reliability was not. To

this end he designed a psychometric instrument to'mzzzgfe the multi-

dimensional construct of metamemory in adulthood (M , and the ,

s . ' - !
relationship of metamemory to memory for text.

~

& !
priori that 70% agreement between raters was necessary for an item's

- consists of the regularity with which the individual engages in

Development of the MIA

[}
»

., Dixon's’'(1982) review of metamemory literature identified ight

4

dimensions of the construct which were then operationally defin d. A

content validation of*206 items, with at least 20 items for each of the

N
3

dimensions, was carried out by experts; Since Dixon had %ided a

admission to the 1nstrument,‘151 of the original 206 items were : .
included in the first draft_(Form I1). The dimensions fall, generally, |
into'two‘categories, knowledge and affect. The knowledge component o Lo
consists of the use of memory strategies, which refers to how an indi—
vidual uses information about his/her abilities to remember in ways

thst will improve performance in a specific instance (STRATEGY);

knowledge about the basic processes used in the task of remembering

(TASK); prediction of personal performance on specific mepory tasks,

(CAPACITY), and the degree to which the 1ndividual believes ‘the sbility‘

c

‘to remember 1. subject qo change (CHANGE) :The raffeqt component

x

. cognitive pursuits which support memory (ACTIVITY), the ways in which

the individual's emotional state is’influenceu by cpgnitive performsnce

LIRS

- - .

. .
4 ' o - 7 .
. . ~, . . . . B
N Y . . - hd -
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(ANXIETY). the. importance to ‘the individual of maintaining a good

a Lmemory and of doing well on tasks involving memory (ACHIEVEMENT)' and

« ———

C- ‘the individual'a sense of'the amount of internal or external control

T

‘ tﬁat is available in the ability to. remember (LOCUS)

,

Three separate experiments used 378 white, primarily female

» e
LI . .

. subjects from a small city in central Pennsylvania, who were paid a
small sum for their participation. -Using a five response Likert scale
for each item, Fbrm I was administered to éo young (age 18#37) and 60

s . \,' u_{-old (age 50~81) qubjects. Following-the experiment,,coefficient (1

‘f,‘ .was calculaxedito determine\the internal consistency of each of the.
au‘ﬁhales dcrosa age gfoupa A minimum coéfficient of <65 was -

X‘ \considered acceptable. Itéms which liad a h}gh correlation relative to
their own subscales, but a low correlation relative-to the other

PR

.aubscales were considered for inclusion in further development of the

L - 2

e instrument. Additionally, the similartty of mean icores and standard

\ . )

deviationa Retween groupa was considered to bé evidence of the consist-

o ' — .

. ?

, . i z
-

. .

ency of the subscales. Thia analysiS\resulted in‘modifications leading
to Form II which was administeted to 36 young (age 21-39) 36

e middle-aged (age 39-58) and 36 old (age 60-84) subj‘cés. The same
'14; analya*s was followed as for ths first group resultfng in further modi-

g s

fications which 1ed to Form III. This group was composed of SQ‘young
T R (21-39), 30 middle-aged (age 39—58? and 50 old (age 60-74) subjects.
Following the third trial, factor apalysis was performed to

A | L4 =

- R , examine each of. the MIA items used in the preceeding experimenta for

,S‘ ’ :*. o its pattern of fit in the subacale to-which it had been assigned, as

‘ — R
' > f ~

L

well aa the strength of its 1oadin3 on the same subscale. Dixon

3
o

‘l
.
-
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oneidered factor walidity to be present "if each aubscale could be
identified as a factor in all three samples and 1f the preponderence of
items assoclated with that subscale showed a strong pattern of loadings
across the samples” (p.62). Items that showed weak petterna'of loadings
in all three sampl’es-uere removed. The final form (Form IV) of the
instrumen_t, as administered in this: study, contained 120 items whose

3
subscales contained the following number of items: Strategy, (18), Task °

-(16), Capacity (17), Change (18), Activity (12), Anxiedy (14),

Achievement (16) and Locusa (9). lFurther information from the Dixon

(1982) study can be found in Appendix -D.

-

.
For the three trials mentioned previously, different textual

materials were used by each group to determine the relationship between
their memory for text and the Bubscales of the MIA. The first group

(using Form I of - the MIA) used five short (180 word) texts . taken from

_newspaper articles. Retention was tested dt an immediate and one week -
O 13 .

delay period. The aecond group (using Form II of the MIA) used six

texts of health related material consisting of approximately 100 words

_each, and utilizing the same interval of retention testing. ’I‘he third

group (using Form III of the MIA) used four texts taken from magazine
drticled, each with approximately 500 words. KRetention was tested

immediately, after one week and after four weeks. When the text scores -

Syero o
.

were correlated with the MIA, the finding‘s revealed that the links
between text recall and metamemory were &fferent for each age group.
Additional information on this research is contdined in Dixod & Hultsch

(1983a, 1983b).

Younger adults scored eignificantly higher on the Task, Capacity, .. -.
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gnd %hange dimensions, but there was little difference among all

subjects in the Strategy dimension. The same results were found by’
Bruce et al. (1982) which lends credibility to the MIA. The fact that

younger adults outperformed the older group on the Task dimension, .

¢ ~

reflecting a knowledge of the bésic processes of mémory,~confirmed
previous find#ngs that older adults either underestimate the task oFl
overestimate their recall readiness (Lachman et al., 1979; Murphy gﬁ
al., 1981; Perlﬁutter, 1978). Scores from the Locus dimension, which
had not been prediéted, revealed.thap older adults had less feeling of -
personal control over their ability to remember than did the younger

+

adults.

"For younger adults memory for text was best predicted by the '
knowledge components of the MIA. The affective dimensions became most

salient with the oldest age cohort. Dixon & Hultsch (1983b) suggest

~ T

that the memory performance of older adults may, therefote, be influ-

’

enced by non-cognitive factors such as the prevailing notion that

memory fallure 18 a cettainty. This external locus could be, fo; some

- —, -

o}der adults, a self-fulfilling prophecy, and “it could be the case that
the deficips that have been found in retention we;e mofevin the realm
of attitude than cognition. Dissemination of fesearch‘findings using
the assocjative model of learning and remembering may well have left

their mark in the mitholog§ of this generation of older adults'iﬂ‘terma

" of their metamemory.

The. present study's interest in extending these findings led to
the use of an attitude statement which was presented as an additionél

treatment condition to ome of the two strdategy groups. It was

~

23
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l

hypothesized that a comparison could then be made of the effect of

. non-cognitive factors on textual retentnon, independent of the effecta

that were hypothesized to occur from éhe adjunct poatquestions.

It can be seen that Dixon (1982) was interested.in exploring,

_——~ T ., ;

possible age ﬂdfferénces in the dimensions of the MIA as they were

i

reflected in the retention of meaningful text. The present study's

.interest, however, was not to compare data among' age cohorts, but to

determine whether the results reported by Dixon for his "o0ld" adults
would extraQ?@ate to another type of population of the same age. In

. 3
other words, a part of the present study was an inquiry into whether

metamemory, as measured by the MIA, was generally uniform for adults'

over 60 years of age, or whether other variables interadt to influence

how this population uses its memory for text. .

Schaie (1974) andIWagner & Paris (19815 have érgued thgt‘ﬁo¥e
research is néeded into how individuals use the;r metamemory as_a gulde.
t6 the selection of strategies that ﬁay be useful in different situ-
ations. A better-uqderstanding of the relationship fetwgenntht indi- ‘

viduals know about ﬁemorizing (knowledge component) may lead to the
development of educational strategies designed go insure maximum

o

recall.

-
N \ .

Use of Textual Material in Memory Research

’

- .Thus far, this paper has examined the bvg;all framework into l
which its theoretical perspectives on memory fall, and has noted that
metamemory is-an important part of that frgmework. For older adults, °

the kinds of materials used for eliditiné performance’is equally impor-

. |} s .
tant because of the conclusions that have been drawn concerning this

<
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" group's ability to learn.

Using the information pfocessing approach, researchers in the
. past two decades hgve studied adult memory through the use of the

retrieval of nonsense syllables, and verbatim or free recall of words.

-
[

: ¥
- In general, these studies have led to the notion of deficits in onto-
3 ) - 3

genetic mémoty processes in secondary (long term) memory (Botw;nick, ‘

~-1978; Craik,.1977; Hultsch, 1974, 1975; Kintsch, 1977).

Lt

» Although this earlier work with simpier materials fell wiéhin the
multistore memor; model, thé;shift to a mére contexttial approach has
: i .

'led to studies using- the recall of text to determine the locus of the

deficits found earlie;. _The reaﬁing of text is an everyday acgivity in
. th;.liyeb of mosi adults énd 18, therefore, thought to be a better

heﬁsure of memory '(Dixon, 1982).

Féw studies have begn coﬁducted using age related groups and

) éeaninéfﬁl-text, ;nd tﬁeae have used assorted variablés and have shown
- mixed feaults. Taub (1976) compared silent reading with reading aloud"
~1in young and old adulfé and:found no difference in recall from either

t

, method, although younger adults made more. concrete responses on yulti-

"ple choice questions regérding the material. In a latér‘atudy, Taub
- 1 . . , ~ ! ‘. . ‘r * LN

(1979) -showed that comprehension in terﬁs of a’lbqﬁvocabqlary le&él .

1 -

interacted with a deficit in the acqu;siiion and retrieval ?ombonents

—

4

of memory, to produce a lower depth of processing anq/poarer pefformance .

-
-

"in older subjects. N

s
& .

The hierarchical poaftion of the maggt/;oncepts in a textual
passage has been research extenéively/py/neyer (1977). She reported

that when the main ideas of a text/wé}e placed higll in the content

LS v o

* ‘ -



W

26
structure they were leddlle& more fréquéntly than when the same iaeaa
were placed at a 1ower,léve1. A study by Meyer & Rice (1981) was.
conducted to determine whether this "levels effect” (p.254)-§aé
age—felated. They were interested in dete;mining whether oider adults
had the ability to ﬁpoflt from a hieraréhically organifed texf when 1t
was provided. Using three age groups/of college educated adults, their
findings suggested téat when ecologically valid mgterials were used

. , . 5
with subjects obtaining high scores on a standardized vocabulary test

age-related deficits yere not found in the amount of information -

-recalled. Although the younger subjects remembered more of the higher

.level information and were more sensitive to the hierarchical structure

of the material, Meyer. & Rice attributed the differences in information
remembered to the differences in reading strategies between groups

rather than to organizational deficits. They suggest that explicit cues

-~

be used, such as signals &o focus attention on the hierarchical

‘ —~
structure of materials to be remembered.

Another form of represepting meaning in text was proposed by
Kintsch (1977). This system, using a set of propositions that are .
hierarqyically ordered to form a text base, was used by Dixon et al.

/

\(1982) along with input modality (reading or listening), and 1mmed1ate

* .and delayed glist recall to test\tetention in adults. Their resul%s did

X
not support those of’ nger & Rice (1981); younger adults remembered\the

text better than middle-aged and older adults in both recall - \\
1 - . - //_/
conditions, and benefited more from reading. A possible lack in older

adults' ability to utilize hierarchical organization of the text was

thought to be a contributing factor in their poorer performance.
-~ . » . —— ~

»
» .
3
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The amount of cognitive capacity, or reserves of energy needed to

process complex’ textual matetials i8 a variable conaidered to influence'

‘retention (Brittou, Qlynn, Meyer, & Penland, 1982). These researchers

found that when tne structure of a text was simplified in ‘terms of °
vocabulary and complexity of sentences, reading time was reduced,
retention was improved, and the demands on coﬁnitive cepacity, for)
university undergraduates, were reduced. They also found, as did_brooks
et al. (1983) that the insertion of cues or aignals alerted learnere to
the relétionéhipa between ideas, thus reducing the amount of.cognitive
capaciby that would have been used 1if infe;ences had to be constructed
to.internalize textual representations. The notion of energy’ reserves,
and their effect on text processing seems particularl} applicable to ’
older adulf%, and should be considered when eéducators are designing
learning experiences for this popdlation.

-

Following an ertensive review of age related performance differ—
ences in tertual recall Hultsch & Dixon (1984) concluded that ege
differences in text processing are not as widespread es‘had‘been found
with 1list materials. However, they suggest that, since mnltiple contex~-
tual factors can interact with age to oroduce performance differences,
more studies are needed utilizing Jenkins (1979) tetrahedral model ofp
memory research. 'The use of this kind of model is called for by Bovy
(1981) who noted that little research has been attempted linking the

interaction of inatructional design and the distinctive cognitive style

of.the individual. The present study's use of the MIA to investigate

the aubjective factors that may affect memory performance and the

Nelaon-Denny Reading Test (Nelson & Denny, 1973) as a predictor wi‘H“

3

M o
. . N
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meaningful text is suggested as one means of exploring this
interaction. - i K ; - ’

External Instructional A{ds to Textual Recall
ﬁ .

[ / ) "
There are numerous variables that. have .been manipulated &as exter-

e . -t

‘nal aids to the retention of textuai material. For example, Brooks

et al. (1983) used embedded headings in-a study that investigated how

learners might deal with unfamiliar material if relevant schemata were

not available; Doctorow, w1ttrock & Marks (1978) used the same

A

learning strategy to produce greater comprehension among sixth graders,

while Glynn & DiVesta (1977) studied the. use of structural outlines on
. " N

retention.

Iy

’ o As mentioned in Chapter 1, the use of conceptual postqueations

inserted between paragraphs of an educational text was chosen as the

instructional aid thought to be most beneficial for older adults in the

\

present study. Research in the use of adjunct questions has been
. t.

N . R . R . .
concerned with whether they. produce more ﬁgvofable results when they

.are preduestions inserted before a passage,'or postquéstions inserted

&

~ aﬁter a passage, and whether they should bel@actnal or conceptual.

i
Retention 1s generally measured in terms of" intentional (based on the

.

adjunct question) or incidental (based an relevant, but non-questioned)
1earning. Early studies, such as that of Rothkopf & Bisbicos (1967)

were ba&ed on the associative modeL of learning which. viewed inserted

e '1\ - M

postquestions as\stimuli which would. reinforce mathemagenic activities

i
W
when a cOrrect answer was obtaine . anversely, whatever procesaing :

kN3
,:, ~ -

ctivities were used would be ext nguished if responses were incorrect.‘

Using ﬁhis theoretical model as an explanation for the results,
J .

o -
4\, '

L

-

v

%'

¢,
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i - ' ﬁRothkopf & Bibbicos formulated categoriea of verbatim questions under a

- 'g,number of condftions. They detetmined that inaertedtpostqueatiGhs had

- N t

b N the.direct effect of focusing attention on intentional matenial, and l,
the fndirectoeffect of stimulating incidental recall byealerting ‘
?,Z;’//fﬁ\\? 1earners to the category of question ‘that might be important. o ;
. {4;_ ; “ As a'general shift from thE'aasociative model to.a more cognitivé:'
‘ ‘ ’ orientation became more prevelant, the. use of retrieval gtrategles g
/ ) S activated by previously learned information has.been atudied more

L]
"

.intensively. "Some of the research in the uae of adjunct qﬁestions,

E%“ _under this framework has been undertaken by Boke?, 1974; Ellis,

-

ettt

. 1*.°"  Konoske, Wulfeck, & Montague, 1982; Rickards{ 1976, 1979; and 'Rgtﬁkop’f

& Billington, 1974 Inherent in these studies is the depth of

Lo processing approach (Craik & Lockhart, 1972; Crai&f& Tulying, 19722

7
to which it received attention, aﬂﬁ wge fully examined and

b ]

] elaborated upon by asaociations from previous,experiences¢

which suggTsta that the strength of a memory trace is dependent upon

the extent

' In terms of inserted postquestions,‘attention has been'direc:ed
= to whether these queations had a backward or forward proceasing effect.
: This effect refers to the direction to which the learner' 8 attention ia
\\focused after having seen a postquestion. Backward processing has the
direct effectof guiding a lear::r to revihw the specific content that ’
hah been questioned, and the indirect effect of familiarization through:
- - . . g
b . a_general'review of adjaﬁent‘material. Forwdrd processing is thought to
-he a. general tendenc® to attend to the type of information that has

alﬁfady been questioned as learners use the postquestions to determine

a~ i . )
‘{_J;}he kiﬁd of content on which they should -be concentrating. The effects

i

4
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.of forward_processing are seen to be stimulatory in nature (Ellis et‘

. al., 1982; Rickards, 1979). o _ - S
’ . - )
L Andre (1979) neviewed the literature on adjunct questionk and
\ o
found that regardless of the degree Of complexity or position (prior

~

" to, inserted, or foliowing text), questione.influence the ways in which
1nfornation is represented in memory. At the time of retrie&hi,~that

_representation controia the manner in which the stored kriowledge will

be"used. It is with the effects of adjunct conceptual postquestions

3

_that the present study is concerned because of agy interest in investi- BN

gating their‘%hility to stimulate mathemagenic activity in older e .
{ L
adults. The results frourthe fpllowing studies,’ugﬁng;younger adults, - @

. .. in" ’\l R .,'-'!:“ . .\ K )
' . suggest Mat this possibility: egiste. Do 5?3; O ,

Boker (1974) studied the placement*of factual adﬁunqt questions

] L v J/,\ v .

g e 1e- IR . I‘ .\ ,

. and reported the superiority of paStquestiond’quér the saiie type of KN A
- a\ PRl - <ML

v,

. _ prequestions in increasing thé delayed«reteﬂtion of intentional and SRR VIR G

incidental learning.‘ Ellis et:al.v(l982) wereﬁconcerned with a \' ;?1;*.;»' %;'_; .
’ ! ‘ : S AR
comparison of postquestions and instructionswaiout whgtvto learn, but~ "_"u~.£;
if one considers only the results from tneir conbrol grouﬁ aud theiq ﬁ' R
p°8tq“35ti°n group, results support those reported by. Bok;;. T ; it v .

&
>
>

When adjunct conceptual prequestions were asked Rickards,(l976)

o o
~ - . -

found that they produced superior immediate and delayed recali;ior ) &

-factual material, but poorer recall for incidental material. ‘Riekerds

suggested that these findings were due' to the conceptual preéquestions g

[

acting as an advance organizer for the material to follow. The poorer ‘
) ' ' C . - " oa X

performance on incidental recall was thought to-be due to a focusing . .

1y
. - , . 3 ~

effect on information relevant to the questions. However, when ;

L4

’

(. - .



, conceptual - postqueations were asked, the aubjeets reﬂpntion of,

.incidental material was significantiy greater, while retaining an

..~ acceptable Level of intentional information. When 1earners use

., 2 .
conceptualxpostqueations to review, it 1s hypothesized that they also

. inadvertently attend to material that is related to.the specific C o

information they are seeking It is this hypothesis that 'the present

study was interested in studying, although other inatructional aids -

-

.” . have produced the same‘resultsc For example,,Glynn & Divesta (1976)

reported that when an.advance etructural outkiné (ASO) was used, more

specific facts were produced at recall,/and to}the extent that this is

»

the goal of the edncational experience, the ASD appears to be useful.
However, when-a”retrieval,structural outline (RSQ) was used, more

'incidental information was produced in: addition to that which was '’

specified as being relevant These two studies demonstrate the backward

. proceasing_effect referred to previouslya Glynn & DiVesta have noted
i‘_" e );’, . - . ]

‘iﬁ R . . o . . .
“ighat, what is recalled from text depends on the learner's prior
K -.‘5 K . a7 ' - \

P

knowledgg, and the way in which the organizatiolgof this knowledge
assistglin processing new material. They suggest that performance can
‘be influenced by the way in which {nstruction controls the direction of

thes®e learning;processea. ‘ ‘ ‘, <

‘”‘While'BOme researchers prefer pre-inetructional procéssing aids

. (Glynn & ﬁdth; 1979), the use Pf such aids appears to be at the.expenae
- . ,

“of incidental -learning. Lachpan & Lachman (19§0) have suggested that
for older adults to use their knowledge about the world, a necessary
bomponent of memory 1s that of inference “which involves the ability to

- construtt new information from eiisting information” (p. 285). Whether

J\ b . ,
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. knowledge acquisition takes platée inside or outside of the classroon, -
? . 2 h

. incidental learning provides a better opportunity to use inference in

~

t -~ '
. the constructions of new schemata for processing informationm.

4

. . Summar

N

Much of the resea oo the memory of older adults, by cognitive )

developmental psychologists, has been carried out comparing their ~ ——
performanée to that of younger age cohorts. The orienting tasks that\
’ . e
n\\geve been used have oftén been meaningless to the subjects, and

laboratory rather than naturalistic settings may have been anxiety

.
.

: producing (Botwinick, 1978; Craik, 1977). The results of these studies
have,"in general, posited the view that there was a decrement in older-

adults' ability to retain information, the locus and extent of the

v s,

- .deficit dependent on the theoretical base of the researcher (Hultach &

/

'Pentz, 1980).

C e

Recent studfes, usihg a contextual approach which takes into *

\ N , '

consideration schemata for gombining new exberiencee wirh world

knowledgs, ‘have revealed ‘the nmultidimensional nature »f meu‘}or)&:and Rave

-

. ‘changed the perspectives under which research is being conducted.

| Designs are.currently advocated that simultaneously.recognize learners'
charasferistics,_as well as the tasks;_strategies,and criteria used for._
judging performanqe. An additional dimeﬁsion in the rield of compar-

ative ontogenetic approaches is that of 1ndividual differences within
groups. Wagner & Paris (1981) suggest that these differences be

determined before assumptions are made concerning divetsity among J

‘ groups. '
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’

Rationalé and Hypothesis

' The present study was an attempt to combine the preceding
\empirical findings on text processing and metamemory in a practical
‘application. Within a contextual cognitive ftamework, a mixed factorial

4 - .

E

des;gn used universit& students over ‘60 years of éée as subjetts. Mean-
:1ng§u1 text was gelected as the stimulus material because one of the

N infents qf the research was to increase extetnal validity of results. .

' - - Before the treatments were administered, all subjects received

1 ' . reading cdmptehensién tests to insure that there were no aptitdﬁe by

o treatment interactions on.this variable. Since Dixon & Hultsch (1984;

A pj}3) have suggested that the MIA "remains open and available for

further refintmént", this instrument was‘also administered as an
opportunity to compare the present study's subjects with another group

of the same age on their knowledge about and attitude toward memory.

It was hypothesﬁzed that _the two strategy groups receiving

-t R conceptual ad junct pobtqpestions would demonstrate superior retention
\ -
) of intentional ideas over q delay interval than would the non—-strategy

group. When text is of an igkttuctional nature, Glynn & Muth (1979) and *
. . N ’ , - .
. —~
’> . Meyer & Rice (1981) found that highlighting salient points was an

effective way to assist older learners in organizing material more

fa

- L effecti?ely. The recall of incidental content was also expected to be
- . -3 . .

greater for these strategy groups because mathemagenic activities,

stimulated by the adjunct quéstions, are.thought to increase absorption
o . R .
of non-questioned ideas (Rothkopf, 1976).

= The other level of the dependent variaﬁle, the attftude statement

- . B . N L !

k]
R . presented to one strategy group, was hypothesized to have a

N
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5 ! CHAPTER 3 ’
, A . Method ; N ' - ]
+ . ' N ./ ' ) \‘ ' ’ a . '
" “ e Subjects . - : , . . o
Lo The. participants were 23 male and 19 female students registered '

~

- ' at Concordia University whosg ninimum agg_wés 60. o o .
. ' . . I
' Table 1 '

- o Scores from the Nelgon—Denny Reading Comprehension Test, Form C

(NDRCT) and dEmographic characteristics reported by - the subjects are

' shown in Table 1. '

L ﬁeacgiptive‘Fharaéteéistihs of Subjects "
v 4 :
. Demographics : 'a o M.4 . SO Range - .
’ ~: - . : =T ! )
Age . o 66.9 413 60-79 ,//' b
. " Years of Schooling . 14.8 o 2.82 \; - B-20 Lo,
] . Nfﬁ compréﬁénsion .i\ 16.5 “6.86 ‘ “ 3—3%* ‘ . ‘ . '
T c N-D n;adihg rate < 255.0. ° 86.50 | 14'3—561Af*‘ o \
- %  maximum p;aéible score =36‘ _ . ' B 3

%% paximum possible score 636 ' T SR
. [ » '

Additional demographic information revealed that 7 eubjeeta (17%)

were graduatea, 26 (63%) vere uudergraduates, and 8 (20%) were inde-

%ﬂ \ .pendenbs. In terms of academic backgggpnd, 26 subjects (63%) had an
) T x
arts background, 5 (12%) hdd a acience background, and 10 (242)‘had

both arts and science in their backg;ound. The subjects were also asked

. for a‘sﬁbjective,aasesament-of their health relative to acqupiﬁtances‘

»

¢
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of the same ege. General health was reported as very good by 24 (592)

good by 10 (24%) and moderately good by 17 (172) Eyesight was

- reported as very.good by 12 (292), gpod by 21 (51%) and moderately good

1

by 8 (20%). Hearing was reported as very good by 20 (49%), geod by 11

(27%), and moderately good by 10;(242)2

After the groups had-been'formed; one subject in the questions
only treatment' group chose not to participate, leaving 4] subjects. In
addition, one subject in each of the two Btrategy groups was unable to

return for the delayed post test. This left.a)total sample of 41

" subjects in the immediate condition and 39 subjects in the delayed.

condition. ) T
. oy ’ - N

Design . . ‘ o . . i /’ ) '

A ¥

- —

The design was a three treatment (queations plus attitude state~ '
. ment, questions alone, read.only*control) by two time (immediate,

.delayed)~mixed faqtoriei. Treatment condit{ons were between subjects,

3 "o

and levels of time were treated as repeated measures.

-

Instrypéntation

Metamehory in Adulthood (Dixon & Hultsch, 1984). This instrument

was administered to determine: whether the findings of Dixon & Hultsch,

" relative to older adults' metamemory and memory for text, would extrapJ

olate to-a different type of tex .pnd differeht ‘older, adult population.

Nelson—Denqy Reading Comprehension Test, Form C (Nelson & Denny, °

1973. Due to the length of the experiment, only the Reading Rate (1

-

minate) and Comprehension Section (19 minutes) were administered. The

NDRCT was used a8 a covariate because its test items were constructed

g 4 4
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'to assess a subject 8 ability to understand specific facts, to - identify

.associations, and to abstract ideas §f%m text. These are the abilities

< needed to perform the task desi%nated for the present study, and are
believed to covary with the dependent‘messures. ﬁefore this analytical
approach was used homogeneity of regression, an assumption of covar-

iance analysis, was tested.

¢ .‘ Adjunct questions. Four English Leschersgindependently identified

the topic sentences within each paragraph of the instructional mate-
rial, defined as the sentence that most accurately conveyed the main

ides of ‘the paragraph. A consensus of three judges determined the idea
. } . , :
’ units upon which the adjunct conceptual questions were then developed.

For the purposes of this study, idea units were operationally defined

as complete sentences, clauses or phrases carrying a complete idea.

]
.

Conceptual questions were those having no word overlap from the text to
its referent, thereby requiring’ the reader to abstract idea units from
‘the\text,ias directediby‘the—questions—#Andre4‘;279). For each two

. Y

consecutive paragraphs two questions, based on the previously identi-

1

fied ddea unit&,\were'inserted following the passage, providing a/total

Il

of 18 queﬂtions. . *

-

( ,i Intentional and 'incidental concepts. The dependent measures were
’ . !

calculated by totaling the number of intentional and incidental

concepts recalled by the subjects_at each of the time intervals. The
‘N

~

foyr raters who were to’score’the protocols were éiven inst¥uctions

A €

. — - concerning the division of the text into c6hplete idea units, (See -

Appsndix A).' Again,‘consensus of three raters determined,tpe units

‘which were then sepsrated into intentional and incidental categories.

— .
. ¢ v !

~ N

~

- ¢ ‘
. .

—— .
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An intentional unit was operationally defined as an idea that could be

recalled from the.conceptual questions inserted into the text after .
each two'successive paragraphs;:an incidental unit was a non—questioned
idea included in the text. The 42 intentional idea units, and the 87

incidentae idea units are listed in Appendix A.

Materials \ . ‘ Lo

Instructional text. A 1552 word passage on weather forecasting

. was presented as the stimulus material. , Pica type was used, double

soaced, on seven pages of 8-1/2 x 11 inch white paper for the text

fwithout’questions, and eight pages for the text with inserted

questions. The text was entitled "Forecasting: How Exact 'Is It?", by

_Shannon Brownlee,, published in Discover Magazine, April 1985 Permis-

sion for its use was obtained from the publisher, Time Inc. The
article deaLt with the need for accurate forecasts;.the origin of
weather patterns and_the factors contributing to imprecise predictions,
and the uses. of advadced computer technology in providing present day
forecasts. In addition, the text presented a number of experimental -
designs, under consideration at the present time, intended to increase
forecasting accuracy in the next \{iecaoe.

This article was chosen because, (a) it was similar to an

~.

> jnstructional text, (b) it wss thought to be a subject in which there

" would be general interest, (c) it appeareo to be of sufficient diffi-

culty to provide a test of the instructional aid under consideration,

» <

and (d) since no courses in meteorology are offered at Concordia, no
-

potential subjects would have to be excluded from the available pool

due to familiarity with the content. The text actually proved.tg have’

L

~

4
\
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been a valid choicglin”these respects because none of the subjects had

[}

read the article, and.oﬁly oﬁe individual professed more than a vague Y,
knowledge of weather sygtems.;

. The article contained 30 p~ragraphs, 18 of whiah formed the

b

experimental text. These paragraphs were extracted in the same order as

{ \ -
that in which they originally occurred. The material selected for use

‘was of a factual nature; material eliminated from the original text was

in reference to the pictures contained therein, and the examples used

by the author to'clarify the concepts being discussed. There was a dual

‘purpose in reduc¢ing the length of the afticléy (a) providing a reasoé—

—

able memory task for the subjeéts, (b) elimimating the examples reduced

thé\pdssibility that)they might confound the effects hypothesized to
- . .
occur from the use of adjunct postquestions as an instructional aid.

I3

An addiﬁional modification of the text was made by the ) ):

"

researcher, as shown in the sample paragraphs in Figure .1. Theiwords

——

‘underlined (in ghe sample, but not in the e;perimentalnmaterial) vere’

added to explain the somewhat technical terms micro, mgabland.synéptic.
(See Appendix B for the entire experimental text with édjunct concep~

tual postqueations.) \

-



TI:;e scale of a forecast depends on the ~size of the atnosphet:llc:
events it encompasses.' Small micro scale and medium (meso) acale._.

forecasts cover areas up to 30 miles in diameter, and take in single

clouds, swuall l%nes,ftormgtpes, and tropical storms. These forecasts,

largely a matter of extrapolating from satelute pictures and 1ocal
observationa, are the trickieat of all because weather pattema on ‘ P .

s,
such a small scale can appear without warning.

—

. The next larger scale ('synOpt'ic) comprises weather patterns

’

hundreds of miles across. The synoptic scale takes in vast migratory
storms, like hurricanes, which are tracked by meane of oBaervations

made simultanéqusly ‘over hundreds of square miles.- Although they <an be
' : : Al '
just as dangerous as storms of the mesoscale, synoptic patterns”
.. » . v v } E — N i o
generally build up over longer periods of time. '
ARy . ..‘4;’: et
What factors limit’ lacal weather pfedictioﬁs? RN

How do weather samples using greater distances ,
differ from the r;egional variety? ' . - -

\

\

X : . R 4
Figure 1. :Sample para}mphs of experimental. text with adjunct

conceptual postquestions. ‘ .

‘
. .
. .
) \ ,
.
. - ‘. ©
J A . .

. N . '

L 3 w

.
. v .

{ .
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. . .



A . The text with inserted questions was then pilot tested by‘eight

adults of varying‘backgrounds who, at their own pace, completed the

reading and then tested their recall on an immediate posttest.' The
' . testers were provided with a booklet of blank pages and.the following

instructions:'&ﬁg;se write, in your own words, everything thst you can

recall from the text you have just readf{\ilgsse do not refer baek to
. the text”. These recall conditions were the same as those that were
. planned for the.actual experiment. Seven of the eight respondents

reported thdt the‘questions assisted them in organizing the material

' ’ ¥

and they thought that this .organization probably increased the amount

x

of material they were able to recall. . \ ,
. ' 1

5 Attitude statement. " The attitude ststement shown‘in Appendix B

/@

- and.seen in Figure 2, was designed to alert subjects to the .source of'

o'

- fthe mythology concerning memory failure. It was based-on studies by
' ’ Davies (1980) Dixon & Hultsch (1983b) and Wagner & Paris (1981) who

have suggested that the executive control of ‘memory, of whfch meta-

«\

. memory is a component, can.be\affected by one's attitude toward the

v -

[3
-

. abildty to remember.

\

i :
text a demographic questionnaire was sdministered, as an interpolated

\ ’

task, before beginning the posttest free recall. The questions were

1

typed on one 8-1/2 x 11 inch sheet of white paper, and were intended ‘to
insure that recall was not. simply a function of short term memony. (See

Appendix B. ) O
]

- -~ . . N

v'Interpolated task. When each gubject had completed studying the



f;teme from the psychoib'ical literature, and is based upon werd-liat

studies, -speed of reca ?and nonsense syllables. In recent years . L,

@

pgyéhdlogiste have begin to question whether the results of these Ca-

'R

.3 B ‘ . ;
studies are valid. "Recent studies have indicated that perceived memory

adults can perform/better, on some tasks,'than those who are younger.
’ &

It appears to depénd on the deve10pment of a positive attitude toward . C .

the ability to reﬁember, so that all of an adult's past experience and

" knowledge can be integrated with the new material being learned.

‘e /

A

- LY
.

Figuré:Z. ttitude Statement on the source of the myth concerning




o .
- . Y . /
.
.
s . . \ . 43\
..

- . ' Experimental packggg. For the experiment each’subject was given a

[N

-

- . ptecoded folder with all materials facing downward. . A1l subjects
\ *  recelved: (a) the MIA, (%7 the NDRCT, Form C, () Interpolated Task,

' (d) lined booklets‘which contained instructions to subjects tg write, o,
[ 3 ) . _ . !
‘in their. own words, everything that cduld be recalled from the text,

(e) a 2 inqh x 2-1/2 inch card containing the subject's coded indenti-

-~

I ' fication plus the date, time and place of the second session. In addi-

)tion;'depending on thé-treatment condition, the follbwing items were

-

added: - s t -
™~ o : ) .
_Group.Ong?.......2.........Attitude Statemgnt, Instructions (A) and
- o Instructional Text with Adjunct Conceptual
Postquestions

s Group”Two veeeessrersesses.Instructions (A) and Inatructional Text .

with Ad junct Conceptual Postquestions -

- .

Group Three ..............,Instructioﬂﬂ‘(B) with Instructional Text

Procedure

. Initial contact. Letters from Professor F.D.~Hamblin, Director of
‘)7 . ' 4' ’
Institutional Research, were sehtjtq‘g randomly generated computer

. listing of 175 Concordia students (minimum age, 60) explainiﬂé the

ﬂ purpose of the study, and invitlng'thth 2] partiglpate,» groviqion Qaa
nd w ) made for the respondent to designate on which campus and at what day
. 'and‘tfﬁg_s/he:would prefer to be tested. (See Appendi; Af).
/ C Assignment to treatment conditions. The design of thevstudyfj' o
- » ) 1néludgd three treatment éonditionst (1) text with adjunct questions l"', R
N and attittdé statement; (2) text with adjunct queétione only; (3) readﬂ
{\'\' only ctntrol( While the subjectt in each condition had instructions and ¢
C~ . . | S T
o : .
c ‘ _ .
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P
materiaLs specific to th&ir treétment (See Appendix B), a major focus

’ of this study was the arrangement of the testing aituation in such a‘
.way that its environment would be as naturalistic and relaxed as L)
possibléh Critic;sm of this areéa of methodology in research.carried out

+  with older’adults has been addressed by Craik (1977), Perlmutter (1978)

“and Wass & Olejnik "(4983). To this end, the participants were urged to

.- ask questions whenever necessary if they were unsure'of some /point in

-

the prgceduEe. It was, therefore, not possible randpmly*to assién
subjects within-a group to\one of the three treatment conditions: It
.was foreseen, for example, tﬁat\a subject who was in the control
condition would have been aware of a difference in treatments if a
subjett from either of the two other conditions were inquiring about an
T?f nserted question; fﬁ'the same manner, subjects reading and commenting
| {;ﬁout the attitpoe statement would have puzzled those in the two othgr.
treatment gf¥nditions. : - - E ;-/1
?he need for separate testing led to a problem in the random
,asoiénpent of subjects to treatment groups, therefore, the following
. procedure was used. When a group of four to six subjects chose a
‘particular time, day and campuéﬁ they were given a randomly selected
tréatment condition (oner of three color codeo cerds was drawa from an
'envelope). Assignment without geplacement then follbwedlfor the next
) group, With.the third ngup being given the remaintng condition. Since
this grouping (four so six subjects) occurred in only three time
Vperiods, the :eoainingfsubjects were testeé/singly or in pairs, widﬁ‘
the same met oo of assigooent without replacement being used tO‘tnsure

groups of equal size.

L4

"
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-

Although this was not.the preferred method of rfandom assigﬁment,
it appeared to be the most feasible compromise considering that the
subjects were volunteers and were being asked to attend two testing

sessions, as well as to perform a lengthy task. When all of the testing

had been completed it was observed that" the three treatmentJ;roups were

‘fairly eﬁenly divided (eight males, six females; six males, seven

.femaies; eight males, six females), as well as, the days, times and

l?pifisn&\gf testing. The researcher was not aware of which aubjects
had been the first to reply to the letter inviting them to participate
in the research, so there was no knowledge of which’ subjects were more

. . )
interested than others. The possible testing times covered a period of

N
four hours, f?om 0900 - 1300 hours, making it less likely that the time

w
-0of day being Fhosen would influence a subject. It is thought that the

deviation fyém the standarc prectice of random aesignmegt did not
produce/;{systematic infleence in the groups’ coepeaition, and :es out-
weighed b} the positive atmosphere of the testing sitaat%on.

Ipdividugl testing ;ouid ﬁave been iﬁé preferred method, but it

was not possible in the time .frame available for the study. Practical
. PR )

t ' . i1
considerations dictated that the subjects should not be contactéed until

s

. :
their spring exams were finished, but that:testing must be completed:

befoge vacation plans interfered. In addition, the researcher preferred
to conduct all of the testing to ensure, as ﬁygﬁ as possible, ‘that the

3
conditiona were similar for all subjects..

-

. l
Teati#g:procedure. Clasdqéoms on each campus were rqurved for
Ve
testing urposes, and at the beginning of eaéh session subjects had an

initial pef&gd’to become relaxed and familiar with the test

-9

-4
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surroundings. It was explained that the purpose of the study was to aid
instructional technologists through a better understanding of the ways
in which older adults learn, and that each group would be learning in a

different way. Subjects were told that all of the results would be

coded and confidential, and that 1t was hoped that they would have an

enjoyable lea;hingkexperience. When the subjectslwere ready to proceed,
each individual was éiven a folder relevant to the treatment condit{?n,
with all of the material pre~coded with the eubjgct';\ldentification
numbei: They were asked not to look at the contents until instructed to
d%\so. .
Subjects were then directed to remove the MIA and to complete 1it,
taking as much time ag necessary. When this task had béen completed
they were toid to remove the NDRCT,. This timed test was administered
according to. the directions contain{g in the examiner's;ﬁhﬂhaIT It was
explained théf3the results from thes#® two test; would be made availabie
to subjects Ehrough the use of the ;es1gnéa codes.' |

s The treatﬁgnt group using the attitude statement was then told to
gtudy tﬁe statement as long as was neceqear;, and then to proceed to-
the text, following the 1nstfuctions that accompanied it. The two other
groups proceeded directly,to the inatrucéions for stud%}ng the text
relevant to their treatment condition. Thrpughout:the tesgiug period
all subjects were encouraged to ask quéstions 1f the directions were

not cleaﬁ. All "subjects proceeded at their own pace. When each subject

indicated tb the researcher that the reading task had been completed

s/he was qdietly.instquXFd to complete the 1n£erpolated task, and then

to follow the directions in the free recall booklet. When the posttégt

iy

Y 4

-~
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began, referral to the text was not allowed. Subjeéts were free. to
leave when they had written as much as they could remember, asked to—-
return to the same place in one week, and reminded to retain their

coded card.

.

The followiﬂg week each subject was given another bo6klet, with
their code number on 1it. The} werelthen 1natrﬁcted to recall as much of

A ' .
the text as they could remember, in their own words, taking as much

time as st needed.
When each subject had finiéhed they were thanked for their parti-

cipation and told that their individually coded scores on the MIA and

©

NDRCT would be available at the :Entre for Mature Students on each / R

campus, along with the study'g résults, after an analysis had be€§~//

completed. ) T

-~
<

Scoring c -

)

Protocqgs from nine subjects, (three from each treatment group)

at each of the time intervals, were randomly selected and éiven to fodr

raters'who were blind to the treatment conditions. Instructions

scoring can be seen in Appendix C. Each rater was also giveﬁ a

Ainterrater reliability coefficients were calculated according to /

i’

_t;vely; Since the raters were in agreement the remainder of the\Qroto-'

(1972, p.289). The coefficients of raters for intentional idea units in

the immediate and delayed recall measure were .98 and .90 respectively;

for 1nc13bntal idea- units the coefficients were .95 and .87 respec-. '

cols were divid ongethem and the scores from the nihe alreadg -/

)) wy
. R —— o,
[ . . .
- )
. ’ N .

i
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completed were dVeraged to produce a raw score for those subjects. .
- . D U .
Appendix C contains the raw scores for all‘subjecta. )
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.

‘The purpose’ of this‘stddy wasﬂtd'determineﬂthe effects of

conceptual ad junct. postquestions and attitude toward memory om older

edulta retention of a meaningful‘instructibnal text. The dependent

) [}
neeeure vas examined over an immediate and delayed interval.

.

v . . ' :
v Homogﬁpeity of gggreesion : ) ¢

-

-

w0’ .

——

Tests for homogeneity of regression of the NDRCT on the dependent

°

measures were conducted at each level of time. Since analysis of A

covariance\aseumesithat a singIe.within-celle\regression,coefficient.

sed to adjust the sum of squeree, this test is nécessary to '

S

[N

no treatment by eovariate interactions exist. Table 2

' « »

Standard multiple regression with dummy éoding was'u;ed to test
the assumption of parallel regression lines (See Tables 3 and 4). F

ratioa for interactione between eatments and the NDRCT ﬁere not

-

eignificant,.nxi 05 indicating that hojogeneify of regreseion@was not

violated. Recall at the immediate inteptional level was F-(2, 35) ".31,
at delayed intentio 1, F (2,33 = 1.9, at immediate incidental,‘g

(2.35) = .69, and af dela fonal, F (2,33) = .02.

g

e
v s
‘s
k]
.
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. F (2,35) = 5.81, p.</0Q7. "No significant main effects were found for
~ a. . -

- Analysis of Covarlance \

~

Table 2°

Means énd Standard Deviations for Reading Comprehension Measure Between

-

‘Treatment Groups ; A '
T i
1] 2 )
Group n M. s
“Strategy/At'titludel ) 14 N C. 15,77 ' 7.07
" . . Y . . L \\ ‘» . . S . —
Strategy ., 13 "~ 18.08 - 6.20 \2 ' o N .
N ] . \\ . . .& , A - N
Control | \ S 14 , 16,14 . . 7.88 ‘T\ A

A significant' correlation was found at each level 6f time for the,

: -reading measure and - ntentional recall, Y = .39, P <.01“in the

7. W 9 . N < N R

immediaté condition,’ \d ¥ = <59, p, <.0l in the delayed condition. No .
. g Y N R o )

significant correlation was found for incidental responses-at either -

'level of time. Dué ‘to the nature of incidental récall it was not/\--
t‘ N b ’ \ ’ ' .° -

shrprising' to find that the-NDRCT had no_effecl: on this ‘response ) )

~

megsure. . e L . 7 3

’

' A3 x' 2 analysis of covariance (treatment . by level of i;ime) v}as' .
‘ . - A B \

performed on the scores ‘derived from all subjects' free recall, of

A

-

intentional and incidental id'ea’unit‘s on the immediate and delayed

A 1

bosttqs;s. This procedure was conducted to test the experimental désigﬁ'

for the main effects of the ip‘str\:'t'xctional sttateéy‘-and its interaction -

. A

. with the time intervals. The ’una&jus"ted meqnb, standard deviations and

ad justed means are depicted in Table 5._ A-significant main effect Yas

{

found for. fhe factor, strategy, on the 1ntent§.onal idea units recalled,

.

t
- . ’ » - \
B .

~
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/ Table 3
b Regression of -Intentional Recall and Reading Comp hension Over Time“[ .
Intervals ‘ :
N ‘ T
~ C)
< * ﬂ- . " : .2
Source - af M F b:] Y
- Immediate Measure:
‘ 'Reading (R). - 1 | A8 94 .01 .18
"Strategy (5). 2 . .08 407 S .05 L6
RxS - . 2 01 JW311 . - >.05 01
Eiror - 35 .02
i : : — . ® ’
oo ' Delayed Measure I
Keading (R) 1 Jd4 814 .01 ¢ .14
-" Strategy (S) = 2 .10 5.2 .01 . .20
N ’ 7/
Rx S Je 2 03 1.91 >.05 .07
{ . y /’ '; “. : ' -~ “ - ' mk’
Error 33 .02 ¢
! . ’ /

T, .+ Note, 12 refers to 'thé square of the multiple cc;rrelation for each

. component in the model.
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A Table 4 S . . .

Regression ‘of Incidental Recall and Readiqg Comprghenaion Over Time

Intervals

|

|

I
h-_
2

Source df ‘ MS -

, ‘ N ’ .
. . ‘ Immediate Measire - '
. Reading {R) ' 1 .03 © 1,05 >05 ' . .03 2

Strategy (8) 2 - .02 - 620 - .05 .03

B, .
\1—'
'
.

L o ; ‘ . .
! RxS§S 2, 7 <02 .69 >.05 , 04 -
. \ . . f. ' . . ) LN
] Error 0 35 .03 .. S . _ . .
. , . ’ N . . .
PR e . ‘Delayed Measufe' . ) E =
Reading (R) ~ 1 » 0 . .80 >.05 .02
' Strategy (§). 2 .00 a2 © .05 77T.00
RxS - 27 00 02 - - 305 T, w00 o e
— - R * \- . ‘ : i w - - . - v . .
Error . 733 - .03 S S . .
. ! ¢ T R . . N . .
. ’ 2 \ \ . . —p— w .
Note: 7Y™ refers to the square of the multi%he coirelation- for each
oL o, ) ., )
SN cbmpouent in the model. - ' ' ‘ oo ) )
3 t’ R - !
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‘Tabie 5

’

Unadjusted Heans, Standard, Deviations and Adjusted" Means of *

R

J~

53.

-

Intent:ional and Incidental Recall as a Function of 'l‘ext:u«alJ Presentatioh

, N Co CLoe e te L N i i
Foo : K o : g,
. oty ¢ - Immediagte . Delayed . :
| . . ‘.* 1 L ' 3 . ' o
Growp:... 57“' M0 8D Mgy 2 M-3R Mgy,
. \ l).. . I ' . ':.4& - :
: v : Intentionaleecall e T ,
. 1 N “ , * . _\. -, \): DN te . I A /. .. P )
Strategy/ 14 ' 8.62 2,96 8.80, 13- ° +6.70°.3.45 6.87 \
Att‘itude . . ) -;, i 3 _\ .- . . .
Strategy = 13  6.08 3.85 5.77 [ 12  5.92. 4,06 ‘5.60 ©
Control 14 - 471 3.83  4.82 - 14  2.93° 2.4 3.03
'“; ) @:méntal Recall - ,
.Strategy/ 14 _ 10.38 5.90 '10.50 13 9\3%/ 5.46  9.65 -
AttiQude ‘ :
-Sttategy - 13 8.67 5.73  8.47. ' 12 9.00  5.94 8.80 L
-Control” ~ 14 tom 7.52 10.78 14 8.50 ._6.26. £.56
. { — - .

-

) Note.

Maximum incidental

Maximum intentional = ‘42

/

- 87

Incidental

-

+ . 1 _ Regression ,éo’efficients (within cells): Intentional = .21

* e

= .13



.- the recall bf incidental material} no significant interactions were——

interactions between test times fndiceted that the same trends were W

statement was significant at the p <.01 level when compared to the read

only control, group, No other combination of means reached significance.

found between treatment strategies and delay intervals. ,The absence of

- ‘e -~
L

found for ‘the two- time intenVals;(See Table b&. )

Post hoc Analysis ' C LN

Y

In order to determine the locus of the significant main effect of
the strategy factor, & post hoc anslfgis was conducted. After
unweighted means weEe ‘used to adjust the treatment groups, Tukey post
boc cbmparions wete compnted between.}he.posttest means of all possible‘

nai}s of intenydional idea units recalled in the three treatment .

" conditions. e combination of inserted questions and attitude - ,

kd

smagn% C
! , .. *

r__:)JEKIthough not, included in thb original design, the amount of time .

\
whinb subjects spent studying the text ‘(before indicating that they
@
were certain they were familiar with it) varied between the strategy

- and’ control groups. For subjects in_the two groups using adjunct

questiens, study times ranged from 20 minutes to one hour.(! = 32.2
: ~
min.); for the read only control group, study times ranged from 15 nin.d

to 35 min. Qi - ZQ;7 min.). ‘

v .
v ore—— . N



Table 6

. Ancova Summary of ;ntentional and Incidenial Recall

t~ »
4a

]

+ - T i Y
» - . } ~
- Source - S at Ms. F A p
, . . a
! Intentional Recall ¢ : .
Strategy 206 44 2 103,22 5.81 ¢ .007 ‘
Regression’  167.70- 1 . 167.70 9.45 004 .
.- Error 621.29 35 * 17,75 .
' . L . .
sxT  -11.86 2 5.93 2.95 .07 i
Error 72,47 36 ) 2.01 T
B L N " 'Incidental Recall ?
© Strategy ~ 26.01 2 13.40 19 .83
] oo . .
-~ Regression 66.55 1 66.55 .93 .34
Ereor  12504.42 35 _ 71.55 |
Time 116.05 - 1 . 16.05 2.94 ¢ .09 ’
Sx17T 21013 2 - 10.56 1.94 - .16
Error 196.36 36 " 5.45 . ;
¥
’ N
~da
o {: ' - N .
1 i (\
- ’~ -
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(1984),

B o ' 4

MIA ' ?

The final version of the.MIA, (Dixon & Hultsch, 1984) as

.  described in Chapter 2, was used to ascertain whether the relationahip

.
between metamemory and memory for text in the present study would be

similat to that found in the old adults from Dixon's (1982} sample. The
MIA, contained 120 items relating to its eight subaeales, kéttategy, 18
items; Task, 16 iteus; Capacity, 17 items; Change,—lé'items; Activity,

2
"12 items; Anxiety, 14 15365, Achievement, 16 items; Locus, 9 items)

. randomly Qiat:ibuted throughout the iugifument. Each item had a scoring

range;ﬁetween one and five, with five being the preferred response in
/ > . ‘
all cases. For the purpose of analysis it was necessary to re-assemble

the items; placing each response into its assigﬁed’subacale. The

responges were then scored} each sybject received a score for each of

-

the 120. items, accetding to the answer key prouidef by Dixon & Hultsch

‘Die to the number of subjects Telative to the number of items in

the MIA, a factor analysis of the dzta was not possible. The use of the

MIA in the present stud&, hoﬁever, as one of'cb*paring two populations
* Rt .

v

"+ this study.

of the same—age, who vatried with respect to type of task and,
educational .status. Since, as previouely mentioned, the MIA is open for

further investigation. (Dixon & Hultsch, 1984), his assertion that the

’ instrument had psychometric validity was accepted for the purpose of

-
]

An item td-total cbrrelation, using coefficient o was calculated

for each subscale to determine the reliability of aubjects respbnaea

. within each of the metamemory factors. Table 7 shows the comparison of

- - - A —
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... ‘° .comparison of Reliability Coefficients -of the MIA Subscales Between

% L J .

o © Dixon's Old Adults and the Present Study . [
. . - . . .
X%

H‘ - , v . . . . A . — |
' - . o \ : 1, Lo
. ©. . Subscale _ Dixon (n = 50) Present:Study (n = 41) ’ '

. ' ’ . .

” Strategy 87 .85
Lo CTask ., .78 ‘ g2
t M, g . . ‘ ’ "«
Capacity ,+86 . o719 -
) " . o r\’:’ R/\.—-/‘
e _ -‘_—,mnnge. " . .90 . . ’"

I Activity - .46 - .54

An!i t =‘ LI a 82 \ . . '
. ‘e Z"D . . - . { . }
My Achievement . © .61 e .82

‘ . s
- i Locus, -~ - W71 S N

, . .y } x s % B
-, * v “ ’
» N *‘ - ~ »
y N [ -~ -
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avalues found in the’ present sthdy with the sample of Dixon's (19&2) Q‘

A

- oid adults. It can be seén that the .fitth f&ctor, Activity, did not . 1)

show sahigh level of internal consi&eucy in either sample.;rhis result .

e .

‘(i.e., a range of .45 - .66) was found in a}l of the samples which -

. . Dixon used in constructing the instrument. According to mxon. however,
}

{ "‘ Activity was retained as a separate subscale becsuse 1n/his factor

s 'y

analysis none o’f the other scales contained any items jwhich belonged,

/‘\T\ by definition, to that ‘subscale. .
! Pearsdn product—moment coefficients were calculated between the

AY

v

items of the MIA _subscales, and the correlation of intentional &nd

L N . ’ o

incidental 1d_ea' units with the s\ame subscales across each level of

-~

~ time. (See Tables 8 and 9.) Inspection of all variables indicated a

— . . (

generally‘ low correlation among both the subscales of the MIA,«and the. . L
-same'sqbscales with the dependent measures. Because of this a complete
. regression analysis was not deemed’ necessary. ‘

-

Due to the fact that the population meana and standard deviations .
) from Dixon' s/(1982) sample were known, Z scores from that sample and
y the present study were computed to\éetermine' whethep the two groups
repre‘sented-a similar population. Table 10 reveals that the present
study's subjects differed significantly on two of the subscale , Change’ N
and Anxiety. L ‘ ‘ ; . ‘

©
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{ retention of text.
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CHAPTER 5 :
Discussion
The present study was based on the notion that the context of 8 ——w - -

learning experience, stressing the interrelationship between learner )
characteristics and the educational task, might suggest the 1natruc-
tional aid which would preduce the greatest tert retention. Therefore,
this experiment reflects multiple objectives: to study whether for

older adults, the use of an instructional strategy would improve\reten-

tion of both intentional and incidental facts.from a‘technical text; to .
] /

“test whether providing subjects with a positive statement about memory

)
as an enduring ability might\affect their performance; to investigate

. N\
the predictive ability of an fn&;rﬁment psychometrically designed to

correlate an individual'e knowledge and attitude toward memory with the

-

The last objectjive was connected to the issue of metamemory in

terms of whether what one knows and thinka about one's mémory vill

¢

determine the strategiea used in demonstrating recall. 1f, as haa ‘been

. suggested in research literature (Brown, 1978; Bruce et al., 1982;

Dixon & Hultsch, 1983b“ Murphy et al.,. 1981) there are age- and develop—

.

“ mental differencea in this aspect of memory, instructional deaigners

may be more effective if these variables could be 1dentified.4Abil}tiea

4

that extst within individuals of the same age cohort in 'relation to

their metamemorial awareness may- also fall on a continuum, and instruc-
tional aids might profitably.be‘developed\to address ‘these within-group

differences.

R4
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It 1s acknowledged that the results from this study may have'

13

limited‘generslization. The population of older adults (1. e., students -

-~

“over 60 who are studying in an educational environment) is not large, : I

‘and even the present subjects may not be representative »f students

this age. The subjects had. volunteered for the study and it may have
been that they were more curious, self—confident, and interested. in the .

topic of memory than were‘their peers.. In addition, the number ‘of

. L]

volunteers was a disappointment, the ststisticsl results 1ack the power‘ ot .
that would hAVe been available hsd the treatment groups been larger. ot .
Instructional Strategy ST, B et R

" “thereby producing superior retengion‘of factual'information over & time
,intervai, appears to be justitied in the present study. These résults
.were found jafter the three groups were eguated for their'sbility'on ‘

© reading comprehension; 1{ ) - -

N -

. The hypothesis that ad junct conceptual pastquestions have the .

effect of assisting older learners to process text to é greater depth,

e
«

-

1

. ' * . W7 .I ’ : ave
Intantional learning.—?he~text was chosen ‘to test retention under .

4

the most stringent conditi ns (i e., where relevant schemata for: orgsn-: g

izing material were probab y absent) Thé embedded questions -served the ~ oy
purpose of inducing mathemagenic behaviors by simulsting test—like,‘ B . )
eveq.s as s been discussed at length by Rothkopf ii965, 1975) In

aﬂdition, Craik and Tulving (1915) have stressed ‘the saliency of what & ' S

‘lgarner\actuslly ‘does in terms of analyzing content while sttending.to

b . -
. A 4, - 4 . >

lesrning task. - , oL, , .
\/'“‘J o ' R
The Tresults® grom embedded questions, desisned to stimulate the,r\

¢ . ., . [ ; . C s .
. Ty " . "



.';‘ B e ’ ‘ 5 ‘ ) M ’ b
’ abstra tion of relationships between ideas in the text, suppotts\\.' %

4

when schemata are not present to make inferences from a diﬁficult text.

Rothkopi s (1976) theory that more mathemagenic activity is necessqzy .

One of these activities, as suggested by Bovy (1982) is the use of

, —_—

* supplanting techuiques to enhance performance. ' ) T .

»

magenic acti ities in processing text to a greater depth. The original

' :intent”of the present study was to have been a fully croéiéd“desigﬁiJ

' lvith the additional experimental group being composed of text without

pool of subjects, resulks miéht clarify the performance stttibuted to a

-

posftive sttitude on theS:bility to maintain memory throughout the life-

span; The ateitude factoy is one of a learner's characteristics which |

should be considered if regilcation of thefe results were to be

_ attempted. The effects found may .have occurred because the investigator

.

was "preaching to the couverted"-in this sgudy. These subjects proBably |
. i :\‘> A * )
had some degree of confidence in their ab#lity to'*rocess“%ext,,o her- )

wise they -might not have attempted univerddty level cqutsea. ToJ
. . T , 4
persuade older adults, not in school, tha;\they have the capacity| to . : 4{

succeed would undoubtedly require a greate “effort in ‘terms of ‘copn-

seling or orientation programs. ‘ R " ' '\ RN

Thelconcept—of the cognitive effort spent in protessing téx hll o

L] ————
— L .
== - I3

, o - o . T

. ' : » - v L} ’
L — . p
o T e ) . . X . .
. ‘ ' . < Y




been an additional factor contributing to the'difference in scores
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received little attention in regearch with blder adults, and may h7¢:, :

-
. -
! t

between treatment groups. Since'Brittpnwet‘31.1(1982) found ’cueing

devices to be effective in reducing'cognitive effort for young adults

when text was difficult to comprehend it“ma& have'been that older

A |

. """
' adults, presumably having lower energy levels would be affected to a

~

.

greater degree. In this regard, the use of adjunct questions to signal
the interrelationship of ideas may have assisted the two strategy
groups and reduced the\bf%ott apent on the actuai assimilation of the
textual materials. The: control grouL mayxhave grown, tired of attempting
‘to find a framework fof éll of the ideas in the text, -and disper7ed
their _energy ineffectiv 1y, reeulting in little retention of the - B
important content. Thff possibility parallels the findin%g of é/hnd

Rice (1981) tha oldef subjects were less able to distinguisﬂ iifei

N
evant from i ortant information, and that explicit cues were nevded to

« signal the gype of information that wae relevant.‘ \\\\\\\////~\\

—— A

' There was little difference in the ‘delayed. recall scorés between y
tze'two atﬁrtegy groups, therefore, 1t appeare that the attitude state-

ment had its greatest impact on the immediate condition. Whether this

7 occurred because the group receiving the statement exerted more effort /

in initiall§ studying the text is not known,:but its éffect did not

1

lgot over the time interval. :l‘ v

Time or task. Relative to the v fiation n time spent studying,

\1
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readiness tb reeall, éﬁaracteriaed by ,not knoying how long to study.

: kothkOp'f (1976) 'auppo'rted the view that the conditions ,éhat' keep a

N )

ledrner working on a task for a longer period (in this case the” l s

inserted questions) may facilitate retention from written materials. He .

.

Lo, , v Y 1~ .
* noted that manipulation of the environment was an effective method of.
. ’ 'y

utilizing stimuli to enhance'learning. . - > -,

It is possible that several factors may have combined -to act

1

disadvantageously for +the cpntrol group ‘in extraqting intentional

-

information fronm the text. They may have overestipated théir ability to’

aat
“~. h

judge what and how much they could temamber because-they did not have = % ¢

: tasks to perform which would act’ as cues and in;rease mathemagenic‘ )
sy

. activity. While they may have,been certain &Pey underetood.and were'

familiar with the text, they had actually failed to discoxer its
— = e
objectives\ If there were an abaence 6f schemata affecting recall in

Y £
s

‘_the immediate time intervaf an additional week could only eXaeerbate

3

} retention difficulties. The amount of intentional content demonstvated

by this grghp, at’ both time interv&la, reinfotces the fi ngs of Dixon: .

/»
et al. (1982) Glynn' & Muth+(1979) and‘rultsch (1974) that older adults

4
either lack dr fail te use organizational st;ategies when presented

. N *
Lo

with a learning task. Since resulta of thia type have been known for’ x,ﬁ,"

. some time, the contention' of Wass & Olejnik (1983) that research
findinga have not been translated into effective educational programa

w6‘ld appear, to be valid. ’ . o : - T

t

! ' i ’ a-.-\.'
v . *

o . ,Hhile inaerted conceptual poatqpeationa worked Well aa an

~,

inatructional;aid, other types oﬁ strqtegiea (i.e., advance orgaaizera;

»
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“headings or note taking) might beé worth investigating fbr‘comparative
‘purposes. An avareness t@at context wiil not be the same for each
indivfdual suggésts the use of a broad spectrum of réseérch deaiéns

)?» *  tested ﬁnder naturalistic conditions as a way 'of assessing the,léarﬁing

aids best suited to the older learnmer.

‘; C incidental learning. Much of the research on processing .activ-
. ities previously mentioned has been bdsed on the premise that mathe- .

magenic behavior is being eiﬂibited,‘and that being the case, instruc—

tion cgﬁ be designed to take advantage of the phenomenon. Rothkopf

rs

(1216?0338 shown Fhat the recall of incidental content which had not'

: o 'Iﬁgen quéétioqed is evidence that these activities were actuallyég;king -
- .. ‘- P ( ‘. . P

' siacé when postquestions were embedded within intervals of a text.

4

t " , N y

R U T N ' . : . -
! e - gtghpBLin-thg present study was not found to be signiftcant, .the

Lo+ ¢ Klthough the recall of,inbidental content between tteatment

,_" . : . lpatﬁprns'yefé,siﬁilar to thgs? found in studies with young adults.

found that retention of intentional content 'did Aot

i

Firat, Boker (1974)

act as‘a deterrent to the recall of incidental ideas.’ In additio: o
’Bbkgr*p‘adbjécté had not been permitted to review the material'gﬁat'had

f - - been presented to them, and in his suggestions for future rfgearbh,”ﬁé
: ggggiibned whether incidental learning from an instructional text would

- /

LT <+ “"have been depressed 'if sﬁbjects had been given this option. The presentf . v

‘study, which allowed unlimited tﬁzé for review éugggstq/that for the. - o 0
' / . N . o ¢

i
/ =

two strategy groups thé retentfon of incidental content was- not nega= , )

‘t1¥?l& affected by the amQunt of time spent in intentional learning.

-

Second1}¢ the idportance of ltarning information other than that

b}

. N
- b
kS

.
A « . £ [ ' . .
v . , -
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covered by questions was an important part of the educational process
% stressed by Euis et al., (1982) They’ considered incidental learning

to be a,posi:tive indirect effect of adjunct postquestions. Finally, ’
b .

Rickards (1976) found that fmmediate retention of incidental materlal
. was greater than delayed ‘retention.

The use of inatructional alds tq indirectly promote incidental

13

learning may be moge’ important for the oJ.der age group because it is

K : thought that their larger data base from past experience may assist in

~

making inferences from new to old informat:lon, thereby compensating to

"some extent for, the doss of organizational ability (Perlmutter,-l?B'O)

—

k Metamemory and the MIA

In-the lives of older adults the acquisition of content from

instructional media can have many purposes. For knowledge to be trans—

-

.
‘e
+

lated into effective usage, Lachman & Lachman (1980) have found meta-.
- 7
memory ‘to\ be implicated because it serves the function of helping the

" individual to continue searching for potentialiy'recoverablé infor-

, matiom. "Mei:amemorial control processes are posited as the hypothetical ~

£

} .mechanisms that direct efforts to retrieve and draw inferences

-k ow

12

(p.285). As previously mentioned most 1abora\ry taak results were
analyzed on performances derived from experimentally acquired material

and it was these results upon which aesumptions of memory deficits wcre

l

made about older populations. Ecologically valid tasks in a natural-

.

istic settiy’however, are 1ooking for knowledge acquisition based - on

s the ability to use the life-apan development of permanent memory in the'

. . process of retrieval and inference. e ~

E

«
e -



Withid a contextual perspective, metamemory is a subjective

- construct comprising a number of capacities which are thought to

control performance on memory tasks. Dixon's (1982) attempt at identi-
fying and measuring these capacitiee resulted in the M{A. Ae an instru~
ment to study knowledge and attitude about_memory, this instrument has
been shown to have value but the use of its subscales as a predictor of
the ability to retain instructional text was not shown to be reliable
for the population represented by this study. |
It 18 not often’that raw data from.atheg research is available

from which to calculate differences in Z scores, and thereby to compare

two populations, and the possibility afforded a possible explanation

of thE‘aifferiné results from the two stdﬁies. It was noted in Chapter

4 that comparing scores on each of the subscales revealed statistically :i

b

significant differences on two of the dimensions of.metamemory. Firet,,’

scores from subjects in the present study on the subscale Change indi-/l

/

cated a stronger perception that their memory would either remain:

_stable or improve over time. These results may be explained by the fact

that these subjects having elected to place themselves in a dynamic

T

learning environment did so because of unidentified factors which had

zpreviously convinced them that memory lose was not inevitable. Their

7
score on the Change dimension actually compared favorably with that of

'Dixon 8 middle-aged (age 39-58) subjects.

Secondly, their lower score on the Anxietg dimension appeared i?///f\

show less awareneas of the effects that anxiety might have on cognitive

’

perfornaﬂce. However, an analysie of Dixon's (1982) explanation Df the
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! .
~— acorini interﬁfetation of this subscalé differs from that noted in

’

Dixon & Hulupch;s (1984) MIA, which used the same items. For the

+ purpose of scoring Anxiety, Dikxon (19525 stated that "a high score

o

indicates a high level of anxiety’assoeiaggd with cognitive tasks”
(p.57), whereas in the MIA as presented in the present study, it was

stated that "a high score indicates a high level of knowledge regarding

I e ~

» . the reciprocal influence of anxiety and cognitiwe performance™ (p.5).
X

Thé isgms classified under Anxiety asked for a subjective assessment of

=~

—

. ~~

the way respondents felt in a variepy of situations. The acoring

. system, however, was designed to reflect that what subjects knew about ~

the effects of anxiety on performance and how they reacted, ;ersonally,'.~
. . were the same. Ii would appeer, thegefore: that the i{ema, as stated in
the MIA, did not reflect the scoring interpretation,“end no comparisons
( can be qrawn between differeeées in the two populations.
- - Difﬁerences in Z scores on the other dimensions Qf:metamemo;y -
re$ealed that ﬁoth populations had a sigilar knowledge and avareness of .
memory ppocesses. It might therefore be expected that there eould‘heve

been similar correlations betwé%n-text’retentibn scores and those of

the MIA. Since this {nstrument has beeg_nhown to have factor validity,
s

’it is suggested that thF dimensions of the MIA did not tap the
- metamemorial processes used for the type of ‘task designated in the g K ‘ -
present study. Dixon's (1982) subjects read four short (500 word) -
o passages taken from magazine articles, whereas the educational task

\" designed for this investigation was lengthy and difficult as Qeternined v

by self-reports from most of ‘the participentq. ‘However, it was dqcided

+ -



(3

thet to properly test the instructional strategy, the tesk.%egéfg be of
&
that quq11£§. Dixon & Hultsch (1984) have stated that the MIA is in its
¢ ) A
develop‘intal stages, and it 1is suggested thac, while this instrument -

e can tap 9etamemory and its relationship to an everyday reading task,
S e future research might grofitably 1nvestigate the possibility’ of higher

- « Ve - Aud
~i’ order metamemorial knowledge and attitudes‘t% discern whether more

’.. B ' abstract anq/demanding tagks utilize more multidimenfional aspects of

Ve - >
A ) -~
| 3

the gOnatruct.

. 7

r

/ The lack of‘corrélation between the MIA subscales and text reten~

e tions in the present study lends credence ‘to Jenkins' (1979) concept of

o , : -
A models used in memogy regearch. Future investigations whose interest 1is

;///,' on, hethodé&to increase retention and retrkeval of textual content in
- '

»

%T ' older aduits might be designed én a continuum reflecting thet.multi-

! - N
L)
h ’ dimensiénalwnature of metacognition and metamémory (with particular

o 'egtent%on to the Change dimension). .Bovy (1982) has suggested glements

> ) i N Cy » . ' .

of this design’in her model of matching cognitive skills and instruc— N
- = ' -

e ’Jtional strategies with the instruction or training.that is vffexed.

[N

etk ‘Educationag, Iuplications . - ,
° X ol ;

! o The*pqnpose of an educbtional experience 1is thought to be a

. 3

" tair;ly permanent reteqt:lon of the 1earned material. Older adults have

been ahowncto have deficient acquisition strategies, therefore, the use

L4

of aupﬁlanting materiala, as shown in the present athdy, &n prove to

- ool

P L . be an effectIVe method of asaisting ‘this population in the organization

.
.
e

o ‘f the” to-be*"learned material.: Knowipg more about what the older adult

é actually doing while‘en¢0d1n3.~and how instructional aids affect

~ ol

- .\{L L
4 N =
. .
hdCTI | ' L -
. ‘ QQ « ( '
“ww ‘ ' ‘ V.
* . & ( [
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n . ’
» new concepts are introduced and where relevent schemata are pot

u‘(’v

72 "y,

o
L

mathemagenic behavigr can help to j;jirmine the aids that are most

{?propriate for different types of Jearners end different media. Yhen
A N '

[ B 1
available, older adults probably need additional assistance in focusing .V

-
3 o ¥

on the instructional objectives as a means of reducing cognitive =~ o
effort. _ . ” 5 ’ -
. A ' !
Educational techmologists should’be aware of the learning charac-

. -

teristics of this gd‘mp when they are designipng instructional
materials. As‘an example,- the expectéﬁ‘outcome of a learning experience
might determine whether intentional, incidental or both types of '
learning eould best achieve the intended goal. Stressing ecquired

o

knowledge rather than basie memory processes will favor the older
z

_ learner. The Lypes of instructional alds that can best facilitate - ’, )

o~

deeéﬁr prdcessing and assist these adults in. the develo~\%nt of sche- ~ )

mata through the integration of new information with the world knowl-

. '

edge they alreagy possess has béen shown to Pe effective (Perlmutter,

. ‘ -
/ 1980). However more research is needed concerning the ways within-group

7members of this population tpink ebomt their memory, end how their
kmowiedge and attitude im tutn influence the idfﬁsyncratic mnemonic

:skills they briné to an educetionaigeeéiing. \Huret'(l986) used
elementary school teeehers as subjects to investigate the telationshio

between cognitive skills and attitude, and found that they were
4

hie‘erchically related. She euggested that groups of learners could be
\

identified by their similar cognitive affective capabilitiea. .This

L4

nﬁiion‘?ppears to be even more appealing for use in studies with an '
* 1*4’" ‘ : “' . k l N
. P - : ! ' 5
3 . - ' \ L.,
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«

'olde, population.’ l&s‘eatch desi

_ befo

8 could concentrate on the interaction

of person—task-gg¢rategy variablesa and on how different learning plans

‘fre acquired and used. Additionally, it will be important to find out

»

agcbmpanying aging.
The increasing demand by ‘older aldults for access to educational

exﬂeriences suggests thaq.more”must be done to design imstructional

: materials best suited to their needs. A team approach representing such

i

disciplines as Educational“technology,'1nstructional design, geron-
tology and educational psycholog} could combine with content experts to
design programs appropriate for this population. For classroom situ~

ations, supplemental instructional aids could be presented along with

fextbooys already in use. This combination could assist older learners

in“otgapiging and retaining the to-be-learned material, and incorpor-
4 -
ating life-span experiences into building new schemata. ~
Finally! but not least imﬁortantly, the use of formative evalu-

atieq in the ongoie&‘assessment of the worth of projects under develop—

tnds were spent on materials that were either unworkable or -

hd 1

unysﬁije by tﬁeir recipients. Romfszowski (1984, p.236) has noted that’

“leargers themselves may be interested ia participating in the evalu-

ation of the teaching/learning process, in otder to be able to voice

.

their opinions on the me;hods used,..oo” .,

qent;zg:ld yield much needed information about within-group differences '
£

A
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If older adults can be gssisted -in coping with their environment -
in all of its aspects, through the identification and. practice of .
4 .
useful ‘strategies for keeping memorial functions active, the quality of
their lives may be "increased along with longevity. If successful, these A
- 4 - ‘
results will algo be of benefit to young and middle-aged adults who
will be able to look forward to'a more rewarding life-span.* /
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R Andre, T.'(1979). Does answering higher-level questions while reading

facilitate productive learning? Review of Educational Research,
49, 280-318.
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“M1~.). If one idea unit is embedded within another, -just use

‘ are béing asked to do.

' Please ra‘te the entire text for idea units.

et et 1Y 2l
QL W o Y LR B P N P

Instructions 83

- ¢
1 1

In order to anal ze the results of this study, it is
necessary to divide the text on weather gorecasting 1nto

‘“complete idea units". . o o . \ . r
1 An idea ynit can consist of a combiete sentence, a

_clause or a phrase. It carries a complexe idea. Although o

an idea unit may rely on another idea unit for reference

i

(e.g., when using pronouns such .as " "he",: "her", "thelr , etc),

.an., idea unit can normafly stand on its own because 1t does .

¢

convey a complete idea. /

The procedure that you should use is as follows: as you

. read. thfough the text, enclose each idea unit: in parentheses

»

Q

double varentheses. Thé“following is én\example of what you
e

(Aaron Burr, (alternately gentlmentallzed
and pilloried by hlstorlans ) has hag the
last- laugh at the expense of posterity.) .
(Many details of his life are still a “
mystery.) (Even the mddern biographer 2
'must fit together the pieces of the
puzzle, (knowing that some are still
. missing.) . 4

—— g

You may have divided these sentences differently, sd

Jﬁ8t|oonsider what YOU think constitutes a complete idea, °



;ntent;ona;,Idea-Unité\ . | -

o

4# 1, Ha11 floods. freezes, lightning and hurricanes ' ‘ «
destroyed $27 villion in orOperty. crops and livestock‘ >
in the U.S. in 1983, »

\ 2, PFour-day forecasts are now as accurate as two-day = . e

<i forecasts used to be.

-~

- 3. In predictions of temperature a day ahead, the number
\\\ of errors exceeding ten degrees Fahrenheit are half of
what they were in the 1960s. .
4,” Precipitation forecasts are more accurate as well.

) : '
5. Among the most 1mportant advances is the global atmos— ~
pheric model. : \\\~.*;///

6. It is a computer simulation of the weather of the entire T
_Ddlanet. RS

7. Weather results from intricate interactions throughout
the trovosphere,

8, Troposphere - the blanket of air that extends twelve
* miles up from the earth*to the ozone layer, ot

9, WVarm air asﬂends from the equator .....

10. It moves toward the poles to clash with vast cofd fronts,

k/ Q
11, 2 Small (mioro ‘scale) and/or medium (meso scale) forecasts
cover areas up to 30 miles in diamétere . P
X

12, They take in single clouds, squall llnes. tornados and : )
tropical storms. \

13. - Thé‘synoptic scale’takes in.vast'migratory SEOTME woove

"4, ..... tracked by meahs'of observations ....f : N ‘
15. esess Mmade simultaneously over hundreds of sqqgni milosh'. 5§~ r.

16, Solar energy heats the continents and the ocedhe. C o

. L
1?. Solar energy ‘ig converted by the atmosphere to a change
in the motion (kinetic energy) of winds, ~

-t



+ ’. o ‘
A . T 85 .
' &

18. HModern forecasting centene have complex mathematical -
models at their cores.

19, They are tun by the fastest computing machines in the
world - the’lst generation of super cpmputers.

20,- As- the Cray produces its vision of the meteorological
future the orocess is put in reverse to disseminate
predictions to local forecasters in Europe.

21. An abbrevigted version goes to the|NWS in Washington .....
22, Global models are too COArse ...

23, .Global models cover too large’an area to be useful to
‘those who are 1nterested se e

2k, The orocess by whlch~meteorologists gather data is like
. 8an enormous nervous system sese.

-

25, +ies. With a central forecasting center as the brain
and, ganglla that reach into the troposphere.

.26, DOne of the largest gaps in the weﬂther net 11es over
the oceans ...e-

274 seves B drucial weakness in .the data gathering systemﬁ\

28; In huge expanses of the ocean, particularly the tropics,
no one knows what haopens.

‘ 29.‘ The comouter models resemble scd%folding srees
30, ..ee. that covers the.entire globe up to the troposphefe.

: - rd
31, The model *s calculations are based on interactions
be%wegg cells e s N e » é

32. cevas exchanges of heat. changes in pressure and’ humidity.

33. Mathematlcians are tinkerlng with fine grained global
nodels at Boulder, Colorado and Prxneeton 8 Geophysical
’ Fluid Dynamics Laboratory.

34, Global model's will soon run on the next'generation of
super computers. q

t

35. At.PROFS, .atmospheric meagurements pour in ...,

. -~ 7
{



- -

36, -eies. satelTite iﬁages are beamgd to Boulder evexy fow

minutes , veaen . b .
A . .

37. A close knit network of ground stations send in readinés .
from 100 miles around. , -

38. ‘Results of this data deluge. are remafkable veves

39, A fifteen to twenty percent increase in severs thunder-
storm warnings Peeee
L

bo, +.vee within areas approximately half the size usually
.+ obgerved have been ‘found,

4L, The theoretical 1limit within which weather systems can
be foretold accurately is about to weeks .....

-

42, 4ve.. twice what is it today.

ST <

-
. N LY



7.
8.

10,

"1k,
) 12n

< 13'

14,

15.

16.

7.,

18,

19,

- ‘ 87
~ , Incidental Idea Unjts ,
; - £
The stakes 1nvolved in reliable weather oredictions
are enormous.,
/

In sumﬁgr tornado warnlngs send peonle scrambling %0

their gellars, ~%= : -
“In winter transnortatipn departments. depend on forecasts

to dispatch crews..... . .

Foul weather .closes highways .seee.

eesse Shuts down airports .....

Sudden blaste of wind (microbursts) can knock planes

out of the sky. ‘

Seven hundred veople died .....
S, 000 more were injured ..... —

In the past two winters cold Snaps have cost Florida
growers more than $2 billion 1n harvests,

Forecasters have achieved surprising precision in the '

. past 20 years,

Much of the forecasters growing skill is the result of
advances is their science.

’

Regional offices of the NWS are connected.to the main
terminal in Camp Springs, Marylghd teeaid

It can call up large gcale maps on their own screens ,.,...
;....rSUDérimDOBe 1°ca1 ObservatiOﬁs XN EX]
;.... zoom in on up-to-date pictures of neighboring areas.

'
Future local forecasts will rely on techniques now in
their rudimentary stages.

Weather is one of the most complicated problems in all
science,

The most striking thing about the troposphere is that it

‘MOVES o000

-

e £nd on a grand scale, , ‘

- —



20,
2Ty

22,
23,

24,

25,

26,
27,

- 28,

29,

30,

31.

32,

33.

3k,
8 35.
36,

37..

. 88

Hurricanes spin like pinwheels 400 miles across .....

PPN suoking up moisture from the oceans-into their .
vortices.

These forces produce éverything from rain in Spain to
the sunny skies over southern California. - )

3

The scale of a forecast oenends on the size of the
atmospheric events it encompasses. '

-~

.Small#hnd medium range % recasts are extrapolated from
satellite pictures and local observations .....“

eesees they are the trickiest of all,
Small scale weather patterns can appear without warqing.

The next larger scale (synoptic) comprises weather
patterns hundreds of miles across, ‘

Althoueh as dangerous as mesoscale, synoptic patterns
build up over longer periods. .

§ynopxic systems are controlled by the largest. events
Of all 20 ¢ 00

veses COllisions between masses of moving air that can
cover a hemisphere, 4 74,

They are ‘governed by the driving force behind all weather
the sun,

To oredict large scale weather patterns, meteorologlsts
must measure the constantly changxng conditions in the
atmosphere, .

-

The NMC uses a Lyber 205 at its global forecasting center
in Maryland sese

«esese there are other global centers in Canada and Japan.
The most dazzling new model is in Reading, England .....

«seee home to the European Center for Medium Range
Forecasts. )

At Reading the best meteorologists from 17. countries
yse the biggest and fastest American built Cray X-MP ,....
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YN
38. }.{;. “to produce gfobal forecasts 3\32410 days in advance, ~

439, At the NML the Cyber 205 produces forecasts up to five
days 1n advance, twice daily ...

40, ..,... and longer forecasts once.a day,

b1, ,.... close to 500 MEBDS eises

b2, ..... reams of printout are issued by the center. ,ié

4

43, To illustrate what's havpening in the troposphere .....

by, ,.... swirlineg lines connect areas of similar barometric
/' pressure ,. ee e

‘ é}? csree another may show & cross section of wind speeds
through a tropical storm cevee

"46, ..0.. a third may chart humidity at a given altitude
around the zlobe.

- ' {
47, Super computers manioulate equations covering the
planet .....

48, ..4ee fjfting_the ‘parts of the atmosphere together at
the local level ought to Re EBSY ¢ss oo

1

L9, ,.... it isn't.

50. On the surface of North Aﬁerlca. hundreds of grouhd
’ statioris measure humidity, rainfall, barometric pressure
and temperature every one to three hours.,

4

51. At sunrlse and sunset radiosondes are released to sense
the upper trooosphere.

52, Two satellltes circle the noles creee

53. ..... another pair hover over the equator above the
Pacific and Atlantic .ecee

S4. They beam down photogranhs and 1pfrared measuremente
, every half hour. :

55, Dallv 2000 observations from commercial pilots, Navy
observers, severe-storm .spotters, ham radio operators,
. and ‘volunteers on ships are sent to the NWS,



59.
60.
61,

62,

63.
64,

é5.
66.
67.

68,

69.
?70.

71.
72,
73,

24,

\ Z; : .
: . 90

“About 100,000 separate measurements £0 into the NWS
computer in Maryland every day., -
This volume of information isn't enough.
Only recently do meteorologist; understand that air and
gases act as a single fluid ..... :
+es0. exchanging air and’gases,
The atmosphere is a problem because it is non-linear.
In a linear system, two horses can pull twice the load
of one,
In the atmosphere one and one can add up to almost
anything. - o
A misstevo, such as neglecting to déxect a small front ....
«ese. can grow out of proportion as the model churns its
way into next week,
Each cube in the three dimensi¥M&1 grid is called a cell.
In most models the cells are 100 to 200 miles on 2 side,
Even at Reading, the finest grain model, it is 75 miles.
If observations from a cell are mi¥ssing, the model can
be off by 7?5 miles,
The atmosphere changes so fast ...
«sse» mesoscale forecdBts may lost thelr credibility after
just a few hours. .
The new computer models are ten to flfteen times as
powerful as today's. ‘
The most oroductive of all experimental efforts is PROFS
at Boulder, Colorado.
Meteorologists are working with researchers to make zero
to twelve hour forecasts better.
PROFS vredictions have been significantly more accurate
thdan those of the NWS in Denver.
4 ¥

' [”
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75. ‘PROFS uses a new Dofpler radar ceees _— : /

- :;p
76,  ..v.. it tracks the diréction of storms .....
77, ....} and meashres how fast winds are moving within'them.

78, Every 20 minutes PROFS gets temperature and humidity -
readlnzs at different altitudes from a Profiler .....~‘

79, +.... 8 ground based device to measure heat radiat
water molecules in the air. '

80. Until PROFS are. established around the country
8l; ..... probably in the 199dS veees
82, ..... the NWS is souping uo its existinz

83, By the 1990s an A /pted Weather Infgofmation Processi'\
System w111 assemble“the 1nformation from oo

84, ,.... ground stations, radlosondes satellites and bpoys
- into a sinofe image on computer scfeens. é/
ver

85, For all their hoves, meteorologis s know *they'll n
have weather predictions .licked.

86, Limitaﬁions dodqt dampen the ent usiasm of scfeﬁfists eoeee

8?. +¢s0. for finding out why comp when

weather does something else.

ers say one th
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I . " . MEMORY QUESTIONNAIRE * . I
| ‘ o T e e
Directions - ' ' . . 7~ .S ;. -
‘-—_—.'-—,-'—- Nl . \ , . { . :

-

Different people use their nemoty. in different ways in their

* . everyday 1ives.. For example‘, some peopfle make shopping lists, while s
ot;heré'do not. Some people are good; atﬁrémemberﬁih names, while others

are not.

" In this quéstionnaire, we wpuld like 'you to tell us how you use

. your, memory -and how you fegl bout it. There aré no right or w’r:ong ’

4

answers to these questions becausé people a're«udiffv:e‘nt. " Please take

-

your 'time and answer each of these questions to the best of. your

.abili"Fy. ’ . ) .o

Each que’stio}x is-followed by five choices. Dx':ay;r ‘a circle ardund "

v ; . : - .
the letter corresponding to your choice. Mark only one letter for each

statement.

R -
Y . -

Some of the questions ask ydur opinion about memory-related-

[ Y

statenents: for example: : . ,
* ! > " : " N
My memory will get worse : a. - agree: strongly
as I get older. . ., b, agree . C
- ‘ c. ‘undecided
CoL d. disagree
‘:J ¢ R l- . . ‘

e, disagree strongly.

o

In this example you could, of cburée, choose any one of the .

answets. 1f you agree strongly with ‘the statement you would c,i‘rcle 8.

L

- .. If you disagree strongly you would circle letter e. The b and d answers
indicate less strong ggreenﬂent or ;likagfeemqnt. The letter f_.gives yoy

a middle choice, but don't use the C unless you really can't decide on”

¢’

any of the other respomses. : -

i

+
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x Some of the questlops ask how often you do certain things that .
) ' . (‘, o y
LT . may be related to memory. For exampleis |y ,
) (‘ wd \ ' \>
.. R . L 4 ' .
' Vo you make a 1ist of \ . * 8, _never .
: things to be accomplished . be " tarely
r “~ ‘during the day? o S c. sometimes
‘ . . .- .- AN ' d. often - )
- ¢. always :
g, ST « ‘ "
_1; -
- : Again, you could choose any one of the answers. Choose the. one 6
that comes closest to what ‘you usually do. Don't worry if .the time
b ’ ~ . '
estimate is not exact, or if there are pome exceptions. n
' . L - . o . ) Lo
v h N R - ; |
-Keep these points in mind 3 ‘
.~ (a) Answer every question, even if it doesn't seem to apply to
' ¥ __you very well. S .
= . (b) Answ‘et) as hbné)qtly as you can what is true for you. Please
) . do not mark something because it seems like the "right thing to
L  _say”. . . ) .
L. [ | " ) - { &\ N A
[} ‘v }- : - ° '
1 ~* N
: Lo ré , : '- . - :a’ I . .' . Ry )
) . . . : “‘ -~ . I's . 'I Ll
% by . <
7 ’ " R I 4 ‘x . R s
A - o ' . 4 , ! !
: , - ‘». i : ] —— ) . . . . . R
L 1 t ,/ et I’ B i 0t ’ ? N .‘ ’ "‘
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* 1. For most people, facts that .a. agree strongly.
are interesting are easier b. agree ‘
to remember than facts that ¢« undecided
are ngt. d. disagree
e. disagree-:strongly
‘,gﬁ\'z. 1l am good at remembering néﬁes. a. agree strongly
. ) b.- agree .
¢. undecided '
d. disagree
e. diaag#ee strongly’
3. Do you keep a’ list or otherwise a. never:
“note important dates, such as b. rarely
birthdays and anniversaries? c. Bsometimes
' ' .d, often -
xy : ' . e. always
s b
4. It is important to me to have a, 8. agree strongly °
. “good memgry. b. agree
, c. ‘undecided
d. disagree
- e.. disagree strongly
5. 1 get upset when 1 cannot remember a. agree strongly
something. B b. agree
c. undecided
d. -‘disagree
j ) ‘e. disagree strongly
6. wWhgn you are looking for something 8. never
you have recently misplaced, do, b. rarely
you try to refrace your steps in c. sometimes
order to. locate it?s d. often
. e. always
7. How often do you visit places you a. about once a month
have never been before? or less
- . b. about once a week
- c. about once a day
d. about several times
- a day
e.. more than several
. times a day
A 315 1 thigxﬁa\gggg’memory if/ggmething a. agree strongly
of which to b proud.- RN b. agree
. \\ c. undecided
: ;// . d. disagree
e.

it

7 .

disagree st;ongly

_

-
13
.}
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A 9, 1 f£ind it harder to remember —.__a. agree strongly —
' things when 1 am upset. | b. "agree
) e ' c. undecided
’ , d. disagree
' 7 e. disagree strongly
10. 1 am good at remembering a. agree strongly
birthdates. b. agree
c. undecided
- d. disagree
e. disagree strongly
11. 1 can remember things as well a. agree stronglL\_
‘as always. b. agree
. c. undecided .
‘ LT d. disagree
. . o ¥ _e. disagree strongly
12. when you have not finished ,/ a. never
¢ reading a book or magazine, do b. rrarely
you somehow note the place c.. -sometimes
whefe you have stopped? ‘d. often
’ e. always
; - a ; :
.- 13, 1 get anxious when 1 am asftﬁéd a. agree strongly
' td remember something. b. agree
. c. undecided
.  +d. disagree
. e. disagree strongl‘y
=
14, It bothers me when others notice a. agree st'rongly
" my memory faillures. b, agree "
" ¢. undecided
i d. disagree
e. disagree strongly .
15,, 21'm less efficient at remeubering a. agreé strongly .
ythings now than I used to be. b. agree
+C+ undecided
N d. disagree
e. disagree strongly
16./1 have difficulty remembering a. agree strongly _
things when I am anxious. b. agree
y: , ‘ c. undecided
’ d. disagree
e. disagree strongly
17. The older I get the harder it a. agree strongly
is to remember clearly. b. "agree
T ¢. undecided /
- d. disagree .
e. disagree strongly
I
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18. Do you think about the day's a. mever
. activities at the beginning .of the b. rarvely
day so you can remember what you c. sometimes
. are supposed to do? d. .often R
es always
19, 1‘ am just as good at remembering . a. agree strongly
as I ever was. ‘b, agree
. ' c. -undecided
d. disagree
e. ,diMGree strongly
20. 1 have no trouble keeping track ..8. agree strongly
of my appointments. . " ‘ ~be agree
’ c¢. undecided
‘d. disagree
e. disagree strongly
___21. For most people, it is easier \ Qagree strongly
T~  to remember .informatiom they agree
need to use immediately than « ¢+ undecided 5
_information they will not use _“d. disagree
: for a long time gy | - e. disagree strongly
22.. Most people find it easier to a. .agree strongly
" remember directions to places b. agree
_they vant br sneed to.g 1an to ¢c. undecided
places they know they\will never’ d. disagree "
" be going. \ e. dissgree strongly’
23. 1 am usially uneafy/{lxen I attempt a. . agree strongly-
, & problem that pequires me to use b. agree
my memory. ~ ¢. undecided
. ‘ " d. disagree
e. disagree stropgly
24, - 1 feel jitt.ery 1f 1 have to 1m:ro- a. agree strongly
duce "someone 1 just met. D¢ agree
. . c. undecided
) d. .disagree \
) e. disagree strongly
. 25. Having a better mematy“fiuld be a. agree strongly
"~ nice but it is not very ipportant. b. agree
" . o . ¢, undecided
R 3 d. disagree
‘ . e.. disagree strongly
.26. Dg’Jou post reminders of things a. never
",‘%U/need to do in a prominent - b. rarely
pldce, such as bulletin boards: ~, C« sometimes
. or note boards? ’ Qd.‘ often
o e. always’ —




-’ -
i ﬁ j
- .
\1 ) 98,
\" , . -Ny . .
*  27.. It doesn't bother .ne when my a. agree strongly
o “” memory fails. b. agree '
) - . S . c. undecided’
L T e d. disagree *
, - - e. disagree strongly .
" 28. I‘am poor, at remembering trivia. *a. agree strfngly
N ' b. agree
b . s c. ! undecided'
' ' : , d. disagree
e. dlsagree stromgly
@ "4Y. I am much worse now at remembering ) a. agree strongly
) the content of news articles and b. agree -
broadcasts than I was 1U years ago. c. undecided
3 - . d. disagree
¢t . N e. disagree strongly
W, 4 B - = =
“\'4 g ém ‘Do you routinely keep $hings in a. never
’ ) ‘a familiar spot so you won't b. rarely
forget them when you need ‘to c. sometimes
locate them? d. often
always “

3l.- Compared to lU years ago, I am .8, agree strongly
much worse &at-remembering titles b. agree ,
of bboks, films, or plays. #C. undecided '’
" d. disagree
LN e. disggrge ,strbngly)
N N -~ '
*32,° For most pe:ple 1t is easier to a. agree strongly
remember words they want to use b. agree
than words they know they will “c. undecided
never use. d. disagree
. e. disagree strongly
33, 1 remember my sireams much less _ a. agree strongly
*pow than—i0-years ago. db° agree,
{} ¢. undecided’
d. disdgree
, & disagree strongly

disagree strongly

. > - - 1
‘J. 34, 1 can't expe'ct.‘to be good at i - « agree strongly
' " remembering postal codes at 3 b. agree
- ) .{xy age, . ’ c. undecided
) - . . d. disagree
; . " e. disagree strongly
#35. Most people find if easier to ° a. agree strongly ¢
: remepber the names of people ° 'b. aglee
. ’ they especially dislike than c: undecided
) ‘ people they hardly notice. d. disagree
- . e

%

4N

P oY ’
-
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36. I have little control over my - a. -agree strongly
‘memory, ability. b.' agree
. ) ¢. undecided
i ° D .d. disagree
W e. disagree strongly
37. - When yo:’hant to take something - a. never
with you, do you leave, it in an ' b. rarely
‘ ‘% obvious, prominent place such &s c. sometimes .
. putting your suitcase in front . d. often
‘ _of the door? - O ‘ e. always
o i 14
.38. How often do you ?isit with family? a. about once a month
or less
Lo . b. about once a week
s _ .C. about once a day .3
. ~ © d. about several times
. S ‘a day Co
v . €. more than severdl -
< . times a day.
* . ' ~
39. I think it is important to work S a. agree strongly
at sustaining my memory ability. . b. agree
. . w ; c. undecided
. 7 , d. disagree
A & disagree atronglyJ
4o, 1 misplace things more frequently a, agree strongly
now than when I1'was younger. b. agree
~ . c¢. undecided °
- "d. disagree .
e. disagree strongly .
41, As peaple gecf%lder/they tend - . 8. agree strongly
. to forget where they put . b. agree
*things more frequently. _— c. undecided
' ' fr o T d. disagree
¢ - e. disagree strongly
42, 1 work hard at trying to T a. agree strongly
improve my memory. ) . b. agree {
) . ‘ c. undecided v ’
d. disagree
" e.” disagree strorgly
=< 43. Compared to 10 years ago, 1 - a. agree sttongly
now forget many more - ~ . b. agree
-appointments. : . c. undecided
’ d. disagree
e.

disagree strongly

LY
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44, 1f I am put on the spot to a. agree strongly
remember names 1 know 1. b. agree :
will have difficulty doing c¢. undecided
it. » d. disagree
. . . : e. disagree strongly
45, For more people, it is easier a. agree. strongly
KO remember the names of b. . agree
people they especially like c. undecided
than people that don't make d. disagree
muth of an impression on them. e. disagree strongly .
46, Most people find 1t easier to a. agree strongly
remember words they understand b. agree
than words that don't mean ? c. undecided
very much to them. d. disagree
~ N e. disagree strongly
47. My memory for important events a. agree strongly
has improved over the last 10 b. agree
years. _ ‘ ~ c. uﬁﬁﬁcided
d. disdgree *
’ e. disagree strongly
48, 1 admire people who have good a. agree strongly :}
memories. . b. agree .
c. . undecided
. d. disagree : .
e. disagree strongly F:
49. My friends often notice my a. agree strongly
memory ability. b. agree
: ¢. undecided
—— d. disagree
- ) B e. disagree strongly
5 "\
50. Wwhen yqu try to remember a. néver . '
people you have met, do you b. rarely
assoclate nages and faces? - c. .sometimes
. d. often
» . e. always
51, I am good at remembering the a. agree strongly -
order that events occurred. b. agree
c¢. undecided .
“. d. disagree
e. disagree strongly
. .
22, For most people, words they a. agree strongly
have' seen or heard before b. . agree
are easier to remember than ¢. -undecided
words that are totally new ° d. disagree °
to them. ’ e. disagree strongly

"
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53. Familiar things are easier to a. agree strongly
remember than unfamiliar ' b. agree
things. > c. undecided
d. disagree
* -e. disagree strongly
N 4 e
54, 1 am good at remembering , a. agree strongly )
conversations I have had. b. agree
' : ‘ c¢. undeciddd
d. disagree
e. disagree stronply
55. 1 would feel on edge right now “  a. agree strongly
- -4f I Had to take a memory .test ~ b. agree
‘or something similar. c. undecided’
- d. disagree )
«e. disagree strongly
. %\' B :
56. My memory for phone numbers //7 a. agree strongly
will decline as I get older. ‘b." agree >
! . c. undecided
. . d. disagree ,
. : e. disagree strongly
57. 1 often notice my friends'" . ‘a. agree strongly
- memory ability. ™ b. agree
_— ' . c. undecided .
- d. disagree
. ~ el disagree strongly
58. My memory for dates has greatly .- . a. agree strongly
declined in the last 10 ypars, b. agree
” , - c. undecided ]
N , d. disagree ~
A L e. disagree strongly
* 5Y9. When you have trouble remembering never
© " something, do you try to remedher rarely
“~ something similar in order to . sometimes
help you remember? often-
always
-~ 60,

oxX less

a day
more than several
hours” & day

-

bout ‘onée hour a month

out one hour a week
bout one hour a day
about several hours

o
o LA
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"61. My memory for names has greatly a. agree strongly
' declined in the last 10 years..~ ‘b, agree
¢. undecided
« d. disagree
= €. disagree strongly
62. 1.often forget who was with me ) a. agree strongiy
at events I have attended. ‘ b. agree :
: ' ' c.. undecided - *
'd. disagree .
X e. disagree strongly
'63. Do you consciously attempt to . a. never, : - . .
reconstruct the day's events . b. rarely -, ) f
in order to reneuber something. " ¢.” sometimes ‘
d. often
e e. always
64. How often dgryou listen to the . a. about one “hour a month
: radio? * ‘or less )
b. about one hour .2 week
c. about one hour a day
; . d. about several hours
; P ' © a day
» _e. more than several
_hours a day
65. As long as 1 exercisé my meiory, ‘ a. agree strongly’
it will not decline. ; b. agree '
¢. undecided
d., disagree d
e, disagree strongly
66. I am good at remembering the . a. agree strongly
¢+ places I have seen. . . . by agree ’
’ - : ‘e.” undecided
. d. disagree
e. disagree strongly
67. I know if I keep using my a. agree strongly
memory 1 will never lose it. .b., agree . »
: ¢. undecided ,
r d. disagree
e. disagree strongly
68. Do you try to relate something 'a. never
you want to remember to some- b. rarely T
thing else hoping that this ¢. ‘sometimes
will increase the likelihood d. often
. of your. remembéring later? €. always

ar r—
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-1t is important that I an very . a. agree strongly
* accurate when remembeting names b, agree
. of people. ¢. undecided
. d. disagree
e. disagree strongly
70. When I am tense and uneasy at a. agree strongly
a social gathering I cannot ‘b. agree
remember names very well. ! c. undecided -
: . ' d. disagree
3 e. disagree strongly
. Do you try to concentrate hard a. never “N
on something you want to b. rarely ~ . \
, remember? X c. sometimes
d. often
- e. always
72." How often do you'read newspapers? a. about once a month
' . N - or less
' b. about once a week
c. about once a day
d. about sevéral times

a day -
more than several
times a day

It is important that I.am very . a. agree strongly
<. accurate when remembering - be. agree -
/~-' significant dates. c. undecided
. k ds disag(gg_,///‘fﬂf\\a\
e.. disagree strongly
74. It is up.to me to keep my a. agree strongly
remembering -abilities from b. agree
deteriorating. ¢. undecided
) d. disagree
- e. disagree strongly *
75. When someone I don't know very a. agree strongly
asks me to remember something b. agree
I get nervous. c¢. undecided
d.. disagree .
e. disagree strongly
76. 1 have no trouble remembering a. agree strongly
where I have put things. - b. agree - ‘
, ' s ¢. undecided
d. disagree’
e. disagree strongly

-

S/



-

/ - ' - e
/ ~

/

€.

104
77. 1t is easier for most people to a. agree strongly
remember things that are b. agree
. unrelated to each other -than. c. undecided
things that are related. - “d. disagree
) N : e, disagree strongly
78. How often to you read non-fiction a. about once a month
. books? or less
v b. about once & week
’ c. about once a day
d. about several times
- ! a day
€. more than several
times a day
79 Even 1f°] work on it my memory . a. agree strongly
ability will go downhill. b. agree
. . c. { undecided
‘ d. disagree "
e. disagree strongly
80. Most people find it easier to a. agree strongly
remember concrete things than b. ,agree
abstract things.: c. ‘undecided
d. disagree’ '
" e. disagree strongly
81. Do you make mental images or a. never
}‘pictures té help you remember? b. rarely
. ‘'c. sometimes
d. often o
e. always
82. I know of someone Jdn my family, a. agree strongly
ggape memory improved ‘signifi- b. agree
tly in old age. , c¢. undecided
d. disagree
e. disagree strongly
83. 1 am good at remembering things a. agree strongly
like recipies. b. agree ..
- ¢c. undecided
. d. disagree
- e. disagree strongly
84. I get anxious when I have to a. agree strongly
do something 1 haven't done b. agree
for a long time. c. undecided
d. disagree

disagree strongly
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85. 1t bothersmzé when I forget a. agree gtrongly
an appointmént. ; b. agree
// c¢. undecided
’ d. disagree
/4 e, disagree strongly
86. How o ten do you read fiction . a. about once a month
books? ' or less
.o " b. about once a week
./ c. about once a day
/ ' d. about several times
// a day
/ .e. more than several
,/ times a day
/37, Most people find it easier to . a.’' agree strongly
remember things that happen b. agree
to them than things thac ¢ c. undecided
happen to others. d. disagree
e. disagree strongly,
88. Do you mentally repeat something ‘a. never
you are trying to remember? b. rarely
. ) ! c. sometimes
d. often
e. always
8Y. My memory has greatly improved a. agree strongly
in the last 1U years. b. agree
’ .c. undecided
d. disagree
e. disagree strongly -
90, How often do you read nefs a.  about once a month
" magazihes (such as Tige) n or less
’ b. about once a week
c.. about once a day
‘d. about séveral times
’ a day ’
e. more than several
times a day ..
9l. 1 like to remember things on a. agree strongly
" my own, without relying on b. agree
"%  other people to remind me. c. wundecided
: d. disagree .
e. disagree strongly
s
92. I get tense and anxious when I a. agree strongly
' feel my memory is not as good " b. agree
as other peoples’. .¢. undecided
| d. disagree . -
= -

disagree strongly .
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" 93. Do you ask other people to remind a. never
" 7. you of something? g : < b, -- rarely
g ) ' . “c. sometimes
~ d. often

e. always

o -

94. How often'do you read non-news ° a.” about once a month-
- magazines? . . . ) ’ or less
e o b. about once a week

i C. abdut once a day
- d. about several times

B a day
’ « T - e. more than several
, times a da
- - I gty - y
95. I'w highly motivated to remember \ ~-®. agree strongly
new things I learn. / “b. agree
- - ’ , ¢ ~c. undecided
o , ) d. disagree

‘ @ e. disagree strongly

96. 1 do not get Flustered-when I a. agree strongly
am put on the spot to remember b. agree
new things. _ c. undecided

d. disagree
e. disagree strongly

97. I am good at remembering titles a. agree strongly
of hooks, films, or plays b. agree
c. undecided
d. disagree
e. disagree strongly

- 98.. My memory has greatly declined a. agree strongly
in the last 10 years. b. agree
- . - c. undecided
d. disagree
. R : e. disagree strongly
-t
99. For most people it is easier to - a. agree strongly
remember things in which they b. agree
are most interested than things ’ c. undecided
in which they are less d. disagree
interested. e. disagree strongly
100. 1 have trouble remembering lyrics a. agree strongly
of songs. b. agree -
s ce undecided . -
- d. disagree

- ' e. disagree strongly ,

~!
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. 10t. My memory will get better 'as 1 &. agree 8 ongly
* get older. b. agre :
c. und e%e:
. d.' disagree -
! e. ‘disagree strongly
102. It is easier for most people ta a. agree a;rongly
. remember bizarre things than b. agree
usual' things. ‘cs undecided
o " "ed. disagree
e. disagree strongly
- 103. Do you-write yourself reminder "a. never
. notes? _ be rarely -
.o ‘Ce sometimes
~ < d. often
' e. always
104. 1 am good at remembering names a. agree strongly
of musical selections. . b. agree
' c. undecided
d. disagree
} e. disagree strongly
105. Most people find it easier to a. agree strongly
remember visual things than . b. agree
. verbal things. ' . ¢+ undecided
; - d. disagree
/”‘? ) e. disagree sttongly
106. After I have read a book 1 have a. agree,strongly
no diffliculty remembering fac- ‘b. agree
tual 1nfotmation ‘from it. c. undecided
d. disagree
. disagree strongly
107. Do you write appointments on a 4. never
calendar to P you remember b. rarely
themi’,,/’/’hel | ‘ c. sometimes
‘ , . d. often
. ’ ‘L e. always
108. I would feel very anxious 1if IN. a. agree sttongly
visited a new place and had to b. agree T
remember how to’ find my way. " c. .undecided
back. .d. disagree

" - e, disagree strongly
" 109. I am good at remembering the a. agree strongly
. content of news articles ’and b. -agree
broadcasts. c¢. undecided
d. 'disagree .
e.

disasree,ptrong}y

P—
-
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110. About how much _time do you o a.’ about one hour a month_
spend writing? : .or less o
.. ‘ ** . b. about one hour a week
) P c. about one hour a day
m~. .. . + d. about several hourg..
V. ¥ o ‘ ’ a day
¥ e, more than several
" ' 'hguts a day
111. No matter how hard a person a. agree strongly
- works on-his memory, it cannot b. agree -
be improved very much. T * ¢. undecided
: e d. disagree’
e. disagree strongly
, 112, 1f 1 were to work on my memory ~a. agree longly )
1. could improve it. b.. agree
. ' ' c. undecided
. d:- disagree ‘
/; . : e. disagree strongly

.. 113,

It gives me great satisfaction

agree strongly

" to' remenber things 1" thought b. agree - >
' had forgotten. ,€é§§‘ c. updecided - ,
d. ‘disagree
\ ] e. djsagree strongly - '
114, Remembering the plots of stories a. agree strongly
- and novels 1s easy for me. 'b. agree
S ' = : . " ¢» undecided
d. disagree
e, d&sagree strongly
115, 1 am usually able to remember a. agree strongly
exactly where 1 read or heard. ° b. agree
a specific thing. c. undecided
’ ;o ' d. - disagree
e. disagree strongly
116. I think a good memory comes a. agree strongly
< mostly from working on it. b. agree S~
) : c. .undecided ;
) o d. disagree
e. ‘ disagree. strongly
. . ; : ' ]
117, How often do you fill out forms, a. about once a month '
-« such as applications or inconme or less
: tax forms? . ‘ b. about once a week
! ‘ c. about once a day
d. about several times
“a day
‘ e. more than several
times a-day '
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{18‘. How often do yogu go shopping? a. about once a‘month
/ S Co . ' or less
. S b. about once a week
. ! c. about once a day
/ , d. about several times
: ' , . -, - .a day
- / - ~ T T——-—&. more than several
‘ . £y o times &/ da
, ~ / o i
o . '119. Most  people find it easier to- , éfg@l':ﬂ) a. agree strongly’
. ' , remember unorganized things %" b. agree -
: than organized things. c., undegided
: ) » d.” disagree
- - . - e. disagree strongly V-
- / . , i@o you \;ri_te shopping lists? a. never
: ) : . ‘ b. rarely
y ' ‘ ' c+ sometimes
R . *.d. often
. - ' , e. always
A - - \
‘CLl l N \ ’
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The résu]ts of recent research from educators and
nqvcholovlsts interested in adult development through-
B | out the l;jé-span have shown that older adults dre
capable of rememberxﬁ&‘almost as,well askthe1r younger
v countervarits, “ T - r
The myth that memary failure increases dramatically
with age stems from the psychological 1iteratgre;.and is
based upon word-list studies, speed ef recall aﬁd non- //]
. sense syllables; _In‘recent years psychologists have
:begun to question whether éhe results of these studies‘
Care valid. Recent studies have indicated }hat perceived
mgmory less:in older adults is more a function of
attitude than physiological faetors.
 As a matter of fact, some scientists now think
that many older adults can perform better, on so ’
tasks, than those who are younger. It avnear to de-~
. ~——vend. on the development of a positlve attltude toward

the ablllty to remember, so that all of an adult's -

‘past exnerience and Rnowledge can,befinfegrated with r

<« the nev material being learned, . ' S
° \
. 7 ® . \
b 4" . -
~ W X { ’ . ’
t -~ }"'ﬂ t - \
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The following text is adapted from'a recsnt magazine
article on weather forecasting.
Please read 1it parefu;ly. .After each two paragraphs

there are two questions relating to the material you have

‘Just read, Use these questions to assure yourself that

you understand the passage. When you.are ceftain‘that
you knbw the énéwersl proceed to fhe next fwo paragraphs,
Use this method to study the entire text. Please do not
respond to the questions In writing, or makg anyvnéfes
as you read.” You max\take as mhch time as you wish, and
vou may re-read as often as yow=wish.

When you think that you are familiar with fhe

‘materlal, please indicate to the investigator that you

are ready for the next task. > B

¢ , , "”\ﬂ
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§ ’I‘he follovqhg text 4s adapted from a recent magazine
,;1,, " g,cle on weather forecasting, - oy
y . Please read it carefully. " You may take as much time
- »a8 you wish, and ydu ma§ revread as often as “you wish,
/ s 'Please do not make any notes as jrou read. ‘
o~ . , ) ) .o
- ., _ When you think that you are familiar with the
‘ material, please indicate to the investigator that you
- - ., v
/‘ "~ ‘are x‘ea}iy for the next task. '
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.
¢ Forecastine: How Ixact Is It?

L

The stakes involved in reliable weather predictiog are
enormous. Zvery summer tornado warnings send people scrambli;g
for the safety of their cellars, agg. in winter transporﬁayion
devartments depend on forecasts t6 dispatch road crews dqr;ng‘x
blizzards, Foul weather closes highways ‘and shuts down ;1?—
ports, and sudden blasts of wind called microbursts can .even
' knock planes out of the sky. Hail, floods, freezes? lightning,
and\hufricanes destroyed $27 billion in proverty, crops, and
livestock in the U.S. in 1983, Seven hundred peovle died,
and 5,000 more were injured., In the past two win;eré, cold
snaps have cost Florida g}owers more-than $2 billion in lost
harvests, ' ’
e Forecasters havezach§eved a surprising degree of precision
n the past 20 yearé. Four-day ‘forecasts are now as accurate
as two-day forecasts used to be. In predictioné of temperaturesn
a day ahead, the number of errors exceeding ten degrees Fahren-
heit are half of what they wer: in the 1960s, and precipitation

forecasts are more accurate as well.

Why are orecise weather predictions essential°

In what ways have weather revorts imuroved in.
recent years?

Much of the‘forecasters"zqfwing skill is a result of

» .
advances in their science. Among the most important is the

global atmosoheric‘model{ a computer simulation of the weather

of the entire vlanet. Regional offices of the National Keathef

-
Y —




R T, 1w
Service (NWS) are connected to the main comouter in Camo
Springs, lMaryland, &nd can call up large-scale maps on their
own sc:eéns.lédoe:émoose local observations, and zoom in on

. -
uo-to-date pictures of neighbozipg areas, Logal forecasts

of the future will rely increasingly on techniques that are
in their rudimentary séages today. |

Weather is'one of the most complicated problems in all

~of sclences—-It results from intricate interactions throughout

the troposphere, the Ylanket of air that extends twelve miles
uo from the e%rth to the ozone layer.. The most striking

thing about the troposphere ié that it moveé. and on a-grand . ' -
scale, Warm air ascends from the equator and,mbves_towafd

the voles®to clash with vast cold fronts. Hurricanes spin

like, colossal pinwheels 400 miles across; sucking up'moisture.

i from the oceans into their vortices. These forces ultimately

vroduce everything from the rain in Spain to the sunny skies

 over southern California, .

How\pévemgdvances in technology aided meteorologists?

How do weather patterns develop?

R

™e scale of a forecast depends on the size of the atmos-
4

oheric events it encompasses., Small (micro) scale and medium

_(meso) scale fbrecasts cover areas up to 30 miles in diameter,

-

. . | .
and take in single clouds, squall linés,‘tornadoes. an@ tropical

.storms. These forecasts, laﬁgely a matter of extrapolg}ing

/

satellite pictures and local observations, are-;ﬁé

from
, T : o

3 ' - “

1
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' ;jégkieét éf all, because weatﬁer natéenns on such a small
scale can-apoear without warning.

The nexg&iarggr_scale (synoytic) comprises weather
vatterns hundreds of miles across., ‘The synoptic scale takes
in vast mig}atory storms, like hurricanes, which aré tracked

by means of observations made simultaneously over hundrgds’

of square miles., Although they can be just as:danggrous as

%)

storms of the mesoscale, synoptic patterﬁs'gehdrail& build

up over longér-periods of time,

El

" What factors 1imit loécal weather predictions?

" How do weather saﬁples using greater distances
differ from the regional variety?

-

Syﬁontic scale weather systems are contrblledrby thé"
. largest events of all, collisions between masses of moving
-air that can cover a whole hemisphere. They ‘are governed by
the driving force behind all weather - the sun, Solar energy,
which heats the continentsland the oceans;'ié converted by
. the atmosphere to a change in the motion'(kinetic eﬁergy) of |
winds, ' | e . . \L

To predict large scale weather patterns, meteorologists
must measure the constantly Fhanging conditions in the atmog;wg>
phere. NModern forecasfing centers have, at their cores, complex
mathematical models being run Sy the fastesf COMbuting machines
in the world, the first generatlon of suner-corputers. _The

National Neteorological Center UVE) usés a Cyber 205 at its

global forecasting center inmmaryland. and there are other

-~
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‘ élobai centeri‘in Canada and Japan. The most dgzzling of the
. new matheﬁ;t;ca} models is iq Readiﬁg. England, home to the -
Eurqpeah Centre for Medium Range Forecasts. At Reading, the
best meteorblogists from 17 countries use the biggest and
- fastest QunerQCthuter, the American built Cray X-MP, to

i@» .oroduce global forecasts three to ten days in advﬁnce. 2

How does the sun influence atmospheric changes?

What part do sif;;ij>ons play in anticipating

weather patterns

" As the Cray nroducés its vision of the. ogiZE}\ )
future, the whole process must be put i deerse to disseminate

/

i the pfedictions to local forecasters iﬁ\Europe. An abbreviated
H

version goes to the NWS in Washington. \Af Reading's Americén

counterpart, the NMC, the Cyber 205 produces forecasts up to

five days in advance twice daily, and lon forecasts once

a day, In all, élose to 500 mavs, *reaz}'of printout are

2

issued by the center. To illustraéa}what'\ happening in the
tronosphere, swirling lines connect areas of sim@lar barometric
‘ _Pressure on one mﬁp:.another may éhow a cross-sea%ion of wipd,
eds through,a‘trOpicalastormz a third may chart-thé’hdmidity ‘
at a given altitude around the gloYe, N
With super coﬁputers manipulating equations-covering the
whole nlanet.'fitfing;the varts of the atmogpheré together at -
the local level ought to be éasy. It isn't, For one thing,

£lotal models are too coarse, and cover too large an area to

A
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belreally useful to those who\are,interested~in whether/'it's

going to rain on tomorrow's vparade, :

7
What is the relationshio of’a model's simulated
prediction to an actual report of anticinated weather?

What hinders n teorologists ‘abllity to forecast
on a local leye ~

The process by whlch meteorologlsts gather data is like
. an enormous nervous system. with a central forecasting center
as the brain and ganglia that reach far into the tropOSDhere.\‘
© On thelsurface of North America alone, hunoreés of .ground
stations measure humidity, rainfall. barometric pressure. and
temperature every onef to fhree‘hours. At sunrise and sunset
NWS scientists release balloons with small radio transmitters
‘(radiosondes) to sense the upoer troposphere. Two satellites
" circle the oo;es. end another pair hover over the equator
| ébove‘the Pacific and the Atlantic, beaming down photographs
and infrared measurements every half hour. Daily. gsome 2,000
observations from commercial pilots, Navy observers. severe-
storm spotters, ham rddio operators, and volunteers on ships
are seni\zo,the‘ﬁws. About 100,000 separate meaSurements go
inEo the NWS comnuter in Maryland every day.
Thls vplume of information isn’ t enough, however. One
off the largest éaps in the weather net lies over the oceans, \
a igl weakness\inmfne dats/gathering system., Only recently

e
have meteorologists begun\?b understand that the air and the

oceans act almost as a gingle fluid, exchangigéheir and gases,

s
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QawéCer. in huze expanses of the ocean, particularly in the

trovics, no one knows wha* havvens,

How do scientists transfer assorted bits of
information into weather predictions?

With so-much knowledge at their disvosal, why
. can't meteorologists produce an accurate forecast? -

The atmosohere itself is also a problem because its
gehavigr is non-linear. In a linear system, two horses can
nuli‘twice the load of one. But\in the atmosphere, one and
one can add up to almost anvthing, an% the siightegt missteo,
such a; neglecting.to detect a sméll front, can’'grow out of
oproportions as the model churns its way into next week.

The computer models resemble scaffolding that covers the

_ehtire zlobe, uo to the too of the troposphere., Each cube in

this giant three-dimensional grid is calied a cell. In most
models &hé cells are 190 to 200 miles on a2 side; even at
Reading, which has the finest-grained model of all, iﬁ)é//#ﬁ
still 75 miles, The model's calculations are based on thé
interactions between cells - exchanges of heat, changes in
"both ﬁressure anq hbmidity. If observations from a,cell are
missing, jhe model can be off by at least 75 miles. The
atmosovhere itself changes so fast that mesoséale forecasts

. may lose their crédibility after jgst a few hours.

How do mathematical orototyves measure the
‘| forces that determine weather?

i How do missing data affect a forecast?
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On the tﬁeofetieal front, mathematicians at the Natioﬁel
Center for Atmosbhe;ic'Research'in Bouleer. voldorado, .and J
\Erinceton's Geovhysical Fluid Dvnamics Laboratory are
tinkering with flne-gralned global models that will soon run
on the next generatlon of suner computers, ten to fifteen
times as powerful as today's, i T
The most productive of all the expenimental efforts is
the Program for ﬁegional Observing and Forecasting‘services
(PROFS) at\Boulder,“Colorado. Here, working meé@orologists
<’ and researcﬁerg have joined forces tq make“zero-to-twélve
hour forecasts better. So far, PROFS ‘s prédictions heve been
s1gn1ficantly more accurate than those of the NWS in Denver.
Atmospheric measurements pour 1nto PROFS at an 1ncred1ble

clio; satellite images are beamed to Boulder every few

minutes, A close-knit network of ground Stations send in

\

readings from 100 miles around, PROFS also uses a new Donvler‘\

radar, whlch not only tracks the directlons of storms, biut
also measures how fast w1nds are moving within them, Every
20 mlnutes PROFS gets‘temnerature and humidity readings,at
»different(agtitudes from a Profiler, a grounq-baséa deyice

that measures heat radiated from water molecules in the air.

What newer concepts will be 1inked together in
.exverimental models that are now be'ing develoved?

How will new technologies contribute to forecasts
in the future?
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The results ofmthis deluge 6f data are remarkable. A
fifteen to twenty percent increase in severe\thunderstofﬁ
warnings, within a;éas that are aporoximately half the size
_ usually observed, have' been found. Until gsggg?s like PROFS
‘are established around the couhtry, p;obébly in the 1990s,
the NWS is souping up its existing stations. By the 1990s
an Automated VWeathér Information Processing System will-
assemtle information from many sources; gfound stations, - h
radiosondes, satellites, gnd buoys, into a single image on
computer ’‘screens, - o !
+For all their great hopes, meteéfologists know they'll
never have weather orediction licked. The theoretical limit
fwith;n which weather systems over most of the globe can be
foretold accurately is about two weeks, twice what it is
today, Yet, such limitations don't dampen the enthusiasm
of scientists for finding out why their computers say one

.

' thing whan the weather does something else.

“What has caused the improvements found in recent
forecasts?

When all of the new technologies are in place, what
kind of weather vprediction accuracy can we expect?

/ -

"Shannon Brownlee'(c)
DISCOVER Magazine 4/85, \ ' }

Time Inc."
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. AGE ‘ ' SEX :

NUMBER OF YEARS OF SCHOOLING oy

STUDENT STATUS: , VRN

' . Graduate . \ L 4/(1‘ ‘
Undergraduate ___ SN
Independent ' '

Compared with other peOple your age, hog wouid you .
rate your:

»
v

>~ GENERAL HEALTH: S : .
Vefy good L

~ Good :
Moderately good

EYESIGHT:
Very good
Good
Moderately good

HEARING 1
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Good L
Noderate;y good ’

| X l l |

I
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Instructions For Scoring the Recall Protocols .

-

he enclosed 1ist'contaiﬁb.the intentional and 1ﬁciden€a1_"

a'uﬁits that yoﬁ idggtifiéd from the weather forecasting '
text. The finai'ﬂist was agreed on btﬁa maiority\of‘¥he
.raters. T - R ’ ' .
Any other ideas recalled by tﬁe subjeqte and ho% méﬁ%ionéd"
in the text are called “intrusions", D;vide the;intrﬁsions\
" into idea unlts also. ' 2{ f‘
Eﬂltorial comment about the text d :}culty. ethL_gggs
not have to be’ considered. S X ‘ : ‘
-Please sevarate the intentional, incidental and ihtrusioﬁ'
idea units in the'sﬁﬁjects' responsés. Gist recall is accept-
able‘as lonz as the idea is theré. Note the units in. any way
that is comvenient for you. Y -need the total qpﬁber of "each
nyne of idea unit, one set from the immediate recall (I), and

one set from the delayed recall (II).

Examplet L .
Subject No - 80-A L L . | "4
Immediate (I) ) '
Intentional
Incidental

10
L6
Intrusion _07
.08
19
A1

Delayed (II)
Intentional
Inctdental
¥4 Intrusion .

s,
s
V4




:'1?-

Sk

.
R
fal

»

DY .

W - .
\\. - - e
\ . . 124
' . !
N ‘ A .
R v ‘
Treatment Group =1 . .
. Adjunct Postquestions and Attitude Statement’ - l '
. . L - ] . . °
Subject- Immediate Delayed Immediate Detayed | N-D' -+ 'N-D’
* ‘No: . Intentional Intentivnal Incidental Intentional Conmp.. Reading Rate
\ ! -‘ ,‘ ) | . ‘ ' . '
1) . 03.; 03 708" 06 , 03, .. 143 .~ ‘
. 09 04 , 08 04 - 15 - 182 |
‘04 02 03 04 10 278 .
12 08 - 18 K 7., *~ 230
05 .. 06 T 00 19 qe- 230 <
09 06 14 - 07 . oo 252 " *
10° 08 - . 25 24 13 207
Cos "~ - 3 v b
11 05 05 03 17 261 .
18 10 09 09 19 \ 278 .-
. - * Tr—
01 99 05 99 13 170
i 10 " 09 105 10 20 ¢ . 291
12 - 07T~ . 04 11 12 08 219
3.. 7 .0 07 08 12 13° - 170
14 12 15 A4 10 1 " 357 )
. ‘ ) *
Note: 99 = missing data ™ .
. p « -
- t . \ }\.\
‘ : s & : ﬁ:ﬁ
- N .
" y t < . 1]
. ) ' - : ¢ .
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) T;eatmént,Group -2 e
Adjunct Postquestions n
Subject Immediate Delayegi' Impediate -Delayed .‘N-lA)‘; < N=D:
No. Ih%entional Intentional Incidental Incidental Comp . Reading Rate
N . f . e
01 .. . - 02 S99 - . 04 - 99 16 230

02 oo 02 & 02 @ . a2 ¢ 28Y
03 04 (VO Q2 .1z s - 291
04 -, 07 05 0. .12 19 - 218

05 . 05 . 05 "6 - 04 19 143
S 06 . 08 0 0s. ¢  -10- 06 21 7 241
‘ ’ R \\-—;4“‘ ' - . \ v ’ ' '
. 07 RO S U S0 .24 - 230t

- . -

209 REESTE 14 SRR 23 15 155

0 - 03 ‘o4 - 09 - 03 - 13 © 230
1 00 w00 -7 o1 S Y 430 °

12 ‘e . o1 . 1 - % 26 337

<§£;;;:} - 09 08, . 02 03 17 . 230 .

i ! \ ' -
Note: 99 = missing data \ —
’ . -
s N e .
TT— - ’ ’
w . - »
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Trcatment Group - 3

Read-only Control

,\

Intentio‘nal,intentiona; ;nci(iental Intentional Comp.

» .
L {
Subject Inmediate- Delayed
* No.
o -
01 06 * 04
t L]
02 s v 04 - 03
{ ‘D/ -
03 02 T " 00
04, 02 o1
L
05 05 « 01-
6. .7 - 06 04
\ [
0& 09 « ‘ 05
" s g 01 " 02
09 L 02 o1
10 )| 01
. 9
11 . 10 06
12 13y . 08
. v
13 05 05
14 00— 00
No’: 99 = ﬁiasing data

m
»

a .
Immediate Delayed . N-D

14
06
02

08

06¢’

’ 18
15
1%
09
00
12
30

10

06

11

06

]

03

04

¥

03 .

18
10
10
07
00

16

- 20

10

01

T

- 16

12

18

11’

15
20
30
08
08
12

11

N

30

LY

-~

126

N~D
Reading Rate

155 .
. 230.
155
207
357
291
325
266
195
364
170
.291
- 278

409
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Table 20

Correlations of MIA Subscalés with Memory for Text ?erfom‘énce .
by Age on Three Occasions of Measurement in Study 3

‘ <
! Memory for Text Memory for Text Memory for Text
(Occ. ‘1) . (Occ. 2) (Oce. 3) -
: Young 21 A1 .09
MA 42v .42% .46*
1. Strategy o1d .35 © 46 - .50*
All .33 CL 30w, . .31v.
"% . " Young « .33% Sy 3w
MA .23 24 .14
2: Task old .35+ 46* o .ase
All .44v 47 .45*
' Young .38% 40" R 7
- .'MA -.11 -.17 L2
3. Capacity g1y .12 ‘ -.03 BT
\ All © *13 - - .16* .12
\ R .
. Young 33* 28% N L35
MA’ -.08 -.07 . .07
4. Change g9 .17 > -l -.14
All .23* 27 £, 30%
Young .05 Y06 -.10
I MA -.08 "-.10 ' -.05
5. Activity g4 .21 .23 . .8
5 All - .06 .05 R .01
- o Young ' -.38* -.37% -.33v
- C . OMA - .09 .05 .05
6. Anxiety old - -0 - -.22 -.06
’ All . -.14 =17 " i.150
. Young .26 . .24 .23
7. Achievement g?d o ';g. 'ég' 'g: o
All .13 . .07 .05 .
Young 2 31* toL28e - . 30% 4T
MA .29* .19 170
p 8. Locus 01d -.05 .04 . .09
‘,‘ . All 035* 037. LA ’38'
Young" . .37 L35% .35%
©MA .22 .16 .13
—~— 9. Total 01d - .03 - .07 ' . .04
All .35* . 36* .35%
*p < .05 LT / . Y
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