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Abstract

This paper describes an exploratory multivariate analysis
designed to determine the relative contributions of age, verbal -
ability, education, reading habits, and recall strategies to
the explanation of variation in performance on prose recall
tasks among adults. 422 adults in three age groups--young
(18-32), middle (40-54) and o0ld (62-80)--read and recalled in
writing two 388-word prose passages and answered dquestions
about their background, reading habits and recall strategies.
Prose recall measures were based on the Meyer (1975) analysis
system and included total recall, recall of logical relation-
ships, recall of details, top-lavel structure of recall and
"levels effect" of recall. Responses to the reading habits and
recall strategy questionnaires were submitted to factor analy-
ses and stepwise multiple regression analyses were used to
determine the relative contribution of the reader variables to
the prose recall measures. Results indicate that while some
decrease in recall appears with increasing age, - both
verbal ability ana ‘education are better predictors of recall
than is age.. In addition, a recall strategy factor represent-
ing a “paragraph by paragraph" retrieval strategy produces the
highest simple correlations with total recall and contributes
significantly to the explanation of the other recall measures.
Other important strategy factors include searching for main
ideas and concentrating on details. Reading habits factors
which correlate with recall include one which reflects sub-
jects' self-assessment as. 'a good and frequent reader and one
which represents reading for a need to know the information.
The reading and recall strategy factors proved to be better
predictors of recall than the reading habits - ones. While the
findings confirm the expectation that more practiced readers
will recall more, they also make it possible to refine our
understanding of the relationship. They also suggest that
training in the use of reading and recall strategies may be
used to improve recall in all age groups.
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Prose Recall: Effects of Aging,

'Verbal Ability and Reading Behavior

by G. Elizabeth Rice and Bonnie J. F. Meyer

Arizona State University

This'paéer describes an exploratory multivariate analysis
of the relationships among recall of prose and characteristics
of adult readers, including meaéures of demographic character-
- istics and reading behavior. Its goal is to determine the
relative contrigutiong of age, verbal ability, education,
reading habits, and pecall strate;ies to the explanation of
variation in performance oﬁ prose recall tasks among adults.

The Problem |

The'nﬁmber of studies of adult age differences in léarning
and memory of prose is gfowing, but the wide array of resulﬁé
ffomzthese studies‘is conﬁradictory and confusing. _While many
researcﬁers have reported age deficits on prose ieafning tasks

— /
(e.g. Cohen, 19?9; Cohen & Faulkﬁer, 1981; Gordon & Clark,
1974; Taub, 1975, 1976; Taub & Kline, 1978), others have used
similar tasks and found no age deficits (Harker, Hart}ey, é
Walsh, 1982; Meyer & Rice, 1981; Taﬁb, 1979). Learning from
prose involves the complex interaction of text, task, and
learner yariables (see Meyer, 1981; Me?ef & Rice, 1983) so that

a cértain amount of variation in results is to be expected in

this area.’



Much of this variation in findings can be explained by the
;ritical learner variabléé of verbal ability and education.
Meyer & Rice (1983) found clear and large age deficits in prose
iearning for oldér. adults with avérage-vocabulafy test scores
and littlé or rnokhigh school education. However, for high
verbal ability, college educated q}dér adults, the magnitude of
age deficits in learning appears small or nonexistent. This
intefaction between verbal ability and age -has been noted by
other - investigators for verbal performaﬁce (e.g. Riegel &
Riegel, 1972) and for recognition memory performance (Bowles’ &

Poon, Note 1}). .

This' paper represents an attempt to look beyond verbal

//

ability alone to determine if there are aspects of reading
behavior‘ which may be respohsible for some of the variation in
berformance on prose recall tasks. We suggest a "praétice"
effect to explain tﬁé interaction between age. and verbal abil-
ity in "the recall of the logic of discourse. - Adults of-all
ages whose everydéy lives ' provide oppdrtunities and occasions
for practice at reading and remémbering are expectedAto perform
better on '‘prose recall tasks. For example, séhool keeps young
édults reading, but.without the influenee of school, the read—
ing habits of average and highﬂverbal ability older adults.ﬁay
vary considerably. To test this expectation, we have collected
data on the everyday reading habits and specific récall étra?
tegies of 422 adults participating in our-prose recall studies.
The prbgegrecall measures to be used in this study are

"Eased on the Meyer (1975) aﬁalysis systeﬁ. In- their recent

A
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review of issues in adult development*éf learning aqd memory,
Hartley, Harker and' Walsh (1982) note that the Meyer system of
prose analysis is the most used in- 'aging research. Through
this analysis system (Meyer, l975)hall o? the information from
a text is represented in a d?tailed out.ine or ﬁree étructure
called the content structure. The content structure shows the
text's overall 6fganization and the interrelationships aﬁong
its ideas and their relative importance. From this structure
are developed measures of total recall, recall of relation-
ships, recall of details, and the "levels effects.”

Research has shown that informatiéa located at the top
}evels of the content structure of a paséage is recalled and
retained bettér than the information at “lower levels of the
structure (Meyer, 1975). This “leveis effect” has been con+
firmed with various types of materials, recall tasks, and sub-
jects ranging from elementary school children to g;aduate'stu-
dents (Kintsch & Keenan, 1973; Mandler and . Johnson, 1577;
Meyer, 1977; Thorﬂdyke, 1977). However, our previous research
(Meyer & Ricé, 1981) suégested an age-related difference in ‘the
levels effect. We found that middle-aged and older subjects
.did not fecall information ffom the high_le;els of the hierar-
chical content strucﬁure significantly better than Vlower level
information, as do the young subjects. ’

Another recall measure used in this study—describes how
similar the top-level structure of a recall protocol is to thaﬁ

of the original passage. Passages can be written with differ-

ent types of superordinate organization or top-level structures

g’



(Meyer, 1979). Meyer and Freedle (in press) have‘ found that
discou;se organized by different types of to;—level structures
was differentially recalled; Further studies have shown that:
subjects who'are able to identifyAand use the top—level organ-
izqtionai structure of a passage will recéll more of it that
fhose who do not (Meyer; '1979; Meyer,uBragdt &GBluth, 1980;
Meyer & Freedle, in press.) ‘
Methods

Data have been collected from 146 young, 117 middle-aged,
and 159 older subjects. The young adults fell Awithin the age
range of 18 to 32, the middle between 40 and 54, and the o0ld
adults were 62 to 80. M;st of the subjgcts responded to a call
for subjects‘given in a feature article about aging and prose
learning which appeared in the Sunday paper. The volunteers
were paid $4 per hour.fof their participation.

Materials

Prose passages. Thé passages used for the prose recall

measures were two 388-word expository prose passages: one on
the topic of supertankers and the other on the topic ‘of rail-
roads. The passages ‘are indistinguishable from naturally
occurring prose and were:  adapted from- publications for .ninth
grade readers. ‘Each passage contained 244 'scorable idea units,-
Vi4 major logical relationships{ and IﬁAdétails (names, numbers,
dates) és determined by the Meyer prose analysis system (Meyér,
1975). ’

Aspects of textual organization were also manipulated in

.
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this study. Versions of the passages'were written with and
without signaling of the major locical relationships (see
Meyer, 1975) and with and without specific details. In addi-
tion, a .version with no signals and emphasized details was also
used. Whileuﬁhese textual manipulations are not the ﬁain focus
of this paper, varia?les representing phese_ conditions Qere
included in the multipletregressions analyses to control for
the effects of textual variables on recall.

Questionnaires. Subjects were asked to provide informa-

tion on their educgtion, occupation, and whefher or not they .
were currently in school. They also answered a 19 item ques-
tionnaire about their everyday readihg habits and preferences
(e.g. How many hours a week do you spend reaaing newspapers?)
and a 16 item questionnaire on the specific memory strategies

used in the prose recall tasks (e.g. Did you repeat the numbers

-
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and facts to Iyourself as you read?). Subjects also answered
questions about Qheir health.v Vocabulafy was asse;sed through
the Qu;ékvﬁord‘Test (Borgatta & Corsini, 1964).

Procedures - -

The grder of presentation of the two passages was . coun-
terbalanéed; Subjects were instructed to read thé péssages at
their noimal reading'speea for a magazine article of interest
to them. -They used digiﬁal‘timers to record their reading ané
writing times. Subjects read the first passage, recalled it i;
writing, then read and recalled the second passége. Subjects

were told that we wanted to see how many ideas they could -

remember and if they could remember how the ideas were inter-

.
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related. The quéstionnaires followed the recall tasks.
'é&plysis

The recall protocolé wére scored for presence or absence
. of the 244 idea units in the contént structure of each passage
(Meyer, 1975); inter-scorer reliability was greater than .95.
In addition, the number of idea_units from levels 1-5 (high in
the contéht structure) and levels 6-9 (low in the content
structurg) were tallied. Also tallied were the number of major

logical relationships and details recalled. The protocols were

also scored for top-level structure. Thus, five measures of

prose recall ‘were developed for this study: total recall,.

levels effect (high level tally minus ~low level tally), recall
of loéical relationships, recgll of details, ‘and top-level
structure of recall. These are the dependent measures in the
multivariate analysis. ' ]

In addition to the textual variables of signals, and
details described above, other independent measures in the
analysis ’include age in’ years, vocébulary scores, years . of
education and reading habits»and_fecall strategy factor#. The
responses to the reading'VhabitSngestionnaire and the recall
straéegy questionnaire were s;bmigted\to  factoi andglyses for
" data reduction purposes., Stepwise multipié;regression analysis

was used ﬁo determine the relative contribdtzég;of the various
learner variables to the‘prose recall measureé..A'Regression was
performed separately for each recall measure. In .addition,
separate analyses were performed for each age grbup (young,

middle, old) to determine if explanatory factors differed among

age groups.

9
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.Results

Factor Analyses

Responses of all subjects to the l9-item reading habits
qgquestionnaire were submitted to a principal components factor
analysis procedure (BMDP 4M) Qith orthogonal rotation.- Five

major factors were identified by the analysis. Rotated and

sorted factor 1loadings for the reading habits variables on the

five factors appear in Table 1. The variables sorted rela-
fively neatly into readilyr interpretaﬁle factqrs.‘.VariabIesv
which have high loadings on factor 1 include the hours per week
spent readiﬁg text and reéginé because of need for infofmation.

l .
This factcr has been labFlled "Read for Need." "It also h=s

relatively high loadings for outlining what is read ard

i
!

- "arguing back" to what is read. These indicate an analytical,

-
s

fgther than a passive, approach to reading. ' The second fac;or
has high 1oédings for wvariables which indicate time spent
reading newspapers and magézihes and reading for M™interest”.
Factor 2 has been labelled "Read News and Magazines{" Factor
3, "Réad Stories for Rel;xation,",has high'lo§dings for those
variables, and-negative loadings for ranking - of'ne§s_aﬁd_magaf

zines. The fourth factor, "Read Lots and Like it," has high

loadings for three scales ih which subjecté rated the frequency
with which théy read, how much they liked to read, “and whether
they considered themselves té be good readers. Thg fifth fac-
tor, "Read for Other*ﬁeassﬁs," is the most difficult to inter-
pret. It includes- high .loadings - for feading of "other"

material, and negative ratings for news, magazines, and

€
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storiesi=- Inspection of subjects' specifications for "other"
suggests a group of Bible readers who give "frivolous" reading
//// . . N ' .
a low ranking. These five factors explain about 357% of the

variance in the responses to the reading habits questionnaire.

—— e i - - " T R . D S M S — VO . D M3 S T S — — Y — S s o

. .
Responses to the reading and recall strategy 'questionnaire
were submitted to a similar factor analysis procedure. Again,

five factors were identified. The rotated and sorted factor

o — -
lsad

loadings for the strategy variablés are given in Table 2. The
fi;st factor seems clearly to répresent an "Outline strategy."
variables which indicate an active search fof-the'organization
of the passage and an attempt” to outline iﬁ are loaded highiy
on this factor. The second factor is even.ﬁore ciearly related
to a "Detail strategy." All variables relating to details such
as numbers and facts load highly on it. The third factor is a
little more' difficult, and has been labelled .a "Relating stra-
tegy," since relating reading to what was alre¢ady known and
thinking of -examples were highest on this factor. Making ima-
ges or pictures in the mind while reading also loaded on this

factor, and can also be seen as an attempt to relate the pas-

sage to one's own éexperience. The fourth factor appears to

represent a "Main Idea strategy," with variables relating to
identifying important points loading’ highly. There is also a

negative loading on this factor for writing "hard things

first." The fifth factor also has a negative loading for this

-
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variable, and high, positive loadings for writing paragraph'by

paragraph, and having each thing written remind of the next to

be written. This final fac&or.hégmbééh labelled a "Paragraph

strategy.”

|

,’Qf the five strategy‘ féctors, the Detail -;nd Relating
straﬁégies_appear_ tO’be-primarily encoding or input strategies,
'whileﬁthe'Paragrth strategy 1is a retrieQai'or output strategy}
The 'Outline and Main Idea strategies " have both encoding and
retrieval elements. -ihe total vari;hce exélained by the five
strategy factors is 58% of the variance. This number is verf
close to the amount explained- by the réading hébits factors, .,
-above. Neither amount is as high as might be _deSiredﬁfof‘th
regression analyses to Se performed, £ne conéerh;being that in
reducing the data through factor -analysis, some of the explan—
atory ability of the reading behavior variables wilix-have béen
lost. However, to respond to this concern,\? multiple‘gegres—
sian aﬁalogoué' to that which will be reporgéd below‘wa;”per—
formed wusing all of the variables 'Shbmitted to the factét
analyses described here. The amount of wvariance in fgcall
scores explained with all the variables was less than 1% more
than with the factors repbrted here, so that no loss in

explanatory . ability seems to have occurred as a result of data

reduction.
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Reader (Independent) Variables

Table 3 ' gives the means and standard deviations for each
of the reader variables and factors to be used in the regrese
sion-anaIYSie, as well as their intercorrelations. Statistics
are'reported for analyses done with all 422 subjects and also
for each of the ;hree a§e groups. ANOVA procedures were per-
formed on each of the reeder variables (except age) to deter-
oine if there-were differences among age groups, and t-tests
were used to determine whioh pairs of means differed signifg;
cantly. Significant differences were found in nine of the
twelve variables, including vocabulary (young lower thao mid@le
and old), education (old lower than middle and young), Read for
Needlh(significeqt differences among all groups with vyoung
highest and o0ld lowest), Read‘News and Magezines (all groups,
with young loweét and old highest), Read-iots and Like it
(young lower than middle), Read for Other Reasons (old higher
than young), Outline strategy (young. higher than middle or
old), Main 1Idea strategy (young higher than midale), and Para-.

graph strategy- (old lower than young or middle).

- = D e S . — T - S s S S S — — —— T G2 W Y w—

L w
As would be expected given the above results, there were

strong correlatlons between age and vocabulary (. 336), Read for

. Need (-.366), ‘Read News & Magazlnes ( 307), and Paragraph

strategy (-. 201)' Age correlates positively with education

only for the young group (.491), whlch is clearly the result of'

the fact: that young people are in the process of pursulng thelr

13
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education. Vocabulary .correlates highly with education (.460),
Read Lots (.404), and the Paragréph strategy (.269). Education
shows a similar patﬁern, with higher correlations with Read for
Need (.256). There are ~also intefcorrelations between Para-
graph strategy and Read Lots (.212). The most striking age
differences in‘ cofrelation patterns lappear with ‘Read News &
Magazines,; where the old group has correlations between this
factor end vqcagularf (.298) and educetion (.241), while the
middie and y6ﬁng groups have no correlation. Inlgeneral, cor-
relatione/;un fairly low except for such unsurprising findihgs
as high EOrrelations b%tween vocabulary and education.

Prose Recall (Dependent) Variables

Table 4 gives the means and standard deviations for the
five prése recall measures as well as simple regression coef-
ficients (r) between these recall measures and the reader“
variables. Statistics are given for all 422 subjects and
hseparateiy .for each age group. ANOVA procedures were ueed to
test for differences among ' age éroups“‘on the prose measeres and
t-tests were used to determine which are groups were signifi-
cantly diffefent. Age group differences were significant for
feur of t@e five recall measures:  total recall (percentage of
idea units corfectly recalleé from the passages), recall of
logical relaltions (the numger ‘of relations correctly recal-
;ed#]/fecall of details (the’number of names, dates and numbers
correctly recalled), and the top-level structure of the recall
(scaled from l-same as author to 9-random list). The pa;tern

of age differences was the same for each of these four mea-
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sures;iin each case the old group was significantly lower than
the middle and young groups, which did not differ. For the
top-level structure measure a higher score indicated a lower
level of performance. The means reflect this directionality of
the variable, but the signs_ on the corre;ation coefficients
have been changed to make -comparisons with other. wvariables
easier. No age differences were found for the levels effect
measure (percent.recalled from top half- of structure minus:

percent recalled frcm bottom half).

—— — —— — — — —————— — T — > — — — T — — T — — T T o o .

When all subjects are taken together, the best -single
predictor of total recall among the reader variables is Para-
graph strategy (r=.415), followed by vocabulary (.372), edu-
cation (.332), and age (-.244). Within the three age groups
there "are no correlations with age for total recall. Best

predictors for the young.grdup are Paragraph .strategy (.428)

and vocabulary (.421), 1in that order. For the middle gfoup
vocabulary is highest (.472), followed by Paragraph strategy
(.372) and Read Lots and Like it (.294). For the old group

vocabulary is highest (.544), followed by education (.423) and
Paragraph strategy (.329).' There are also smaller but signi-
ficant overéll correlations with total recall for Read for Need
(.195), Read Lots and Like it (.224), and Detail (.140) and
Main Idea strategies (.166).

Similar patterns hold for the measures of recall of rela-
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tions, recall of detﬁils, and the top¥level struéfure vof
recall. However, for reéall of details, the correlationg’with
education are lpwer and those with the Detail strategy are ﬁﬁch
higher for each age group. Correlétions " for top-level struc-
ture of recall“are generall& lower, probably reflecting the
skewed distribution of this variable in which most subjects
score at the highest end (i.e.k most use the same structufe as
the author). Reader vériables are poor predictors of the
leyels effect: only the use of the Detail strategy and educa-
tion are significantly correlated (r=-.281 and .18l1, respec-
tivelyk

Correlational patterns are relatively consistent across
age groups. The oldest age groups has consistgntly higher
correlations with education (except for the levels effect) and
with vocabulary than do the other groups. In general, the
effects ‘of vocaSulary and education appear to increase with
age. There are also occasional significant correlations witpjn
single age groups. For instance the oldest age group. sggws
significant correlations between the reader variables of Read
for Need and Main Idea Strategy. and measures of ‘tot?l recall
and . recali of details as lel as significant negétive/correla-

tions between Outline strategy and these same measufes. The

f
middle age group shows significant negative correlations

{
i

between Read News & Magazines and measures of total recall and
recall of details and between Read Stories and reca{l of rela-

tions. -



Multiple Regression hkaalyses

Multiple regression analyses were pefformed to clarify the
relative contributions of the different reader variables to the
explanatipn of the_'prose recall measure. The text v;riables’of
‘signals}‘.specific details, and émphasized specific details were
\included";o control for their effects on recall, since not all
sﬁbjects read thg'same version of eaéq passage. Stepwise mul-
tipleifegression procedures were used (BMDP2R), with the text
variables forced into each equation: Reader variables were
entered into the equation based on their potential contribution
to its explanatbry powef. Separate analyses.were performed for
each of the five recall measures ana for each of the three age -

groups. Standardized regression coefficients (beta weights)

and r-squares for each equation are given in Table 5.

Aboiut 40% of the variance in the total recall measure is
explained by the text and reader variables. VQcabulary_has(the
largest standardized regression coefficient (.437), followed by
age (-.345; negative relationship), Paragraph strategy (.234),
Detail strategy (.198) and Main Idéa strategy (.116). A sﬁall
but significant contribution is alse made by the presence of
signals (.121). Similar patterns hold across age groups,
‘except that years of age does not appeér in any of the equa-
tions for the separate age groups. “‘In addition, the perfor—
mance of the young group is unaffected by signals, but nega-

tively correlated with Read Other (-.151). The middle group

17
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shows a negative relationship with Read News and Mggazines-
(-.239). The éerformance of ﬁhe oldest group 1is diminished
.when spec%fic details appear in thé text (-.138), and is posi-
tively’inflﬁenced by edu;ation (.169) and the Main Idea (as
opposed to»tﬁe Parééraph) strategy‘(.l§6). |
The other recall meaqurés’are much~ more susceptible to the
éffects of the textual ménipulations. Vocabulary remains as
» thé\strodgest contributbr to recall of relgtions (.419), bﬁt it
igjfollowed by presence- of signals (.306),;then age (-.257) and
P;;qgréph stratngfL,208). The presence of speciéic details is
nega%&vely'reiated to the recall of 1logical relations (~-.137).
Within\ agé groups , the. one group showing a decline in recall’of
relations with age is the youngest group, though the effect |is
small (<.157). | -
For recall of details, thévreadér variables-aré a&en’less
b,importantAyith the largest con.. ibution being made by the.ére—_
sence oféégécif;c details (.356), foliowed by -the Detail sffa—
tegy (.2§3), vocabulary (1262) and age (-.213). 'Fof this mea-
sure tﬁé oldest age: group showed Ehe largest cdntribution of
vocabulary (.374). The top-level structure of recall is most
,affecéed by'édncation (.210), followed jby the presence of sig-
" " 'nals- (.206), vocabulary (.165), and age . (-.157). The levels
: 'éfféct:is almost entirely explainéd by text‘manipulations, with
strong contributioné by specific details. (-.335; negative -
>effect - 1i.e. lower levels recalled getﬁér than higher), sig-

nals (.273), and the Detail strategy (-.169). The reader

AN variable of educationlhas-a small but sign%ficant contribution

\\ . ._ lgi
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overall to the levels effect.
2 N

Discussion

First, a generalization: if all 422 subjects are con-

sidered together, that is if a life-span perspective is takeh

of a large group of heterogeneous individuals, significant .

effects of age on prose recall measures are found. Older sub-
jects perform at lower levels on total recall, recall of logi-
.

cal relations, recall of details and top-level structure of

recall. Now for the caveats: first, age effects are ﬁpt c
L3

. \
when a narrower age focus is taken, say a span of about 15,

years. Second,  other factors, notabiy verbal ability and

r;call strategies, both overshadow and médiate the effects of
age on prose recallﬂ | |

With respect to the first caveat: no correlations with
_age were found within the midale age | éroup for any of the
recall -measures. One such correlation was found ’for the
youngest age gréup: when‘other variables were  -controlled, a

decline in recall of relations between ages 18 and 32. This

unexpected finding suggests .. that Cohen (1979, 1981), who finds

age differences in recall for relationships when » comparing

coliege—age and older adults, may. bé catching young adults at

the peak of their "ability in this 'skill. For the oldest age

group, the only correlation with"age was for top-level struc-

ture, and in this case the oldest individuals in the group
performed better than the younger ones. No evidence of decline
in prose recall skills between the ages of 62 and 80 is indi-

AN
s

cated by these data.
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As indicated above, other variables are \more important
than agéﬁhin predicﬁing prose recall. The most influential of
these is vocabulary, particularly for measures of.total recall
and recall of . logical relations. Vocgbulary effects are .
stronger than age ones for all recall measures 'studied. In
addition, effects of &ocabﬁlary become progressively strénger
from the youngest ”to the oldest age grbups. The relationship
between vocabulary and recall for the oldesﬁ age group is
stronger than the overall vocaSulary effect. This is not to
say th;t vocabﬁlary explains Age differences. 1In fact it runs
counter ﬁo age. effects with a positi?e rather than negative
correlation. Vocabulary would. appear to mediate age effects:
the beta weight forcage when vocabulary is controlled is con-
siderably large than the simple r between age and recall. This
mediating effect of vocabﬁlary is in line with the results of
Meyer & Rice (1983) where it was found that older sﬁbjects with
higher verbal ability compare favorably.-to similar yéung sub-
jects while older subjects of lower ability show significant
deficits when compared withbyoung subjects. ‘

Education is another variable which is a better predictor

of recall than 1is age (see Table 4. However, education

} appears seldom in the multiple regression equations because it

ié largeiy redundant with vocabulary.’ Education does appear'ASw
significant in the multiéle regression analyses/for those prose
fecall measures which are. enhanced by some tedhnical knowledge
of textual organization, i.e. top—level structure of recall and

the levels effect. Education has its strongest effects for the

20
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oldest age group, which is consistent Qith the idea that
attaining high 1levels of education was a more. difficult
achievement two’generations ago kMeyer & Rice, 1983; Krauss,
1980). | |

In general, the reading and recall strategy faqtors prbvéd
to be better- predictors of prose recall than the reading habit
ones. Chief among the stratégies is.sthe Paragraph strategy,
which is the single best predictor of tot;l recall. It .also
figures signficantly in the majority of multiple regression
equations, though its contfibution is lessenea by its inter-
correlations with vocabulary (positive) and age (negative).
The differences in uée' of this strategy among agé groupé were
found to be significant by ANOVA techniques, with the oldest
group being lower than the young and middle. Given the power
of this strategy, it' would bé'extremely useful to define its
exact nature. Aslwas discussed under the factor analysis sec-
tion above, this factor has hiéh lo;dings for the variables
"wrote paragfaph~ by pa:agéaph" and "each thing written remipded
of next," and a negativg loading for "wrote hard things first."
Thus, this appears to be a retrieval Strategyv (as opposed to an
encoding strategy) which involves an understanding of the
paragraph structure 6f the text. It represents a systematic
and a@parently sefial (next, next, next) apprbach to retrieval.
Note that the memory represertation would have to be quite
complete for such a strategy to be .éffective. it iS;not-clear
whether the Paragraph strategy is one whiéh contributes te: gocd

recall, or one which is only available to those with gool com-

-
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prehension and recall skills.

The Detail strategy also contributes to total ‘recéll and
more significantly (and unsurprisingly) to recall Qf details.
Its role with respect to the levels effect is negative, causing
more recall frbm the lower 1levels of the structure. No age
differences in the use of this strategy were found.

The Main Idea sfrategy showed small but 'significant con-
tributions to recall. In the equation for the oldest age
group, the Main Idea strategy occupied the place which the
Paragraph strategy held for the other age groups.- This étra:
tegy appears to be a mix of encoding and decoding functions aﬁd'
may be simpler than the Paragraph strategy.

The Relating strategy showed no age differences’ an .no
contribution to recall. The only congribﬁfion by the Outline
strategy was a negative one to top-level structure of recall
for the oldest group. This lack.of per formance  for fhis factor
is pdzzling. éince this factor appears to represent an active
search for the organizatjon of the passage, most theories of
prose recall would have predicted a sdme effect, and certainly
not a negative one. The.strategy is agé-:elated, with young
sﬁbjects reporting ﬁore use than middle and Qldgr cnes, as
might be expectgd with young subjects using fhis strategy forv
school matefials; However, it haé no positive impact, and a
negative ohe for the oldesé*group;. _Perhaps the extra proces-
sing required for organizing .and outlining reduces the effi-
ciency. of comprehension for older subjects. Still, this is a

surprising finding.

22
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Reading habit factors appeared very seldom in the multiple
regression analyses, and produced only a few positive correla-
tions in the simple regressions (Table 4). The highest of
these came from the Read Lots ahdaLike it factor, in which
subjects provided a sort of self-evaluation of themselves as
readers. Not surprisingly, people who read a lot, like .it, and
consider themselves to be good at it -do better on.prose recall
tasks. Of‘ those factors which described specific behaviors,
only Read for Need displayed a consistent pattern of small but
significantly ppsitive correlations with recall. Read for Need
included high loadings for variables related to reading of
textual materials and also outlining what is read. The factor
is very strongly related to age, and tended to drop out of the
multiple regressions when age was included.

The other reading habit factors céntribute'véry little to
the explanation of prose recall 'perfbrmance. However, one
interesting finding is related to the Read News - and Magazines
factor. This factorvis' strongly age related (see Table 3),
with older subje;ts reading ﬁore» news and younger Subjects
less. Read News ié also positively correlated with vocabulary
and education . for the oldest group, but not the.younger ones.
This may reflect a change in our culture in the picture of an
educated person, or it may simply reflect the amount of time
older subjects have for this activity.

As mentioned above, age effects were found for all prose
recall measures except the levels effect.. The lack of an age

effect for this measure is contrary to the findings of Meyer &
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Rice (1981) who found young subjects to be - more sensitive .to
the hiefarchical organization of a passage. It isq,unlikelf
that the earlier finding is sihply'incorrect;.since~it-has'béen
replicated (Theobald, - Note 2). It is possible that the dif-
ferent techniques for measﬁring the effect ‘are responsible ’for
the discrepancy. The earlier paper used VA techhiques on
three levels in the content structure, whiie this one makes a
single measure by subtracﬁing the bottom half from the top.
Some of the finer distinctions m&y be lost by thisA}latter
technique. Also, the:extreme importance  of textual manipula-
tions (see Table 5) suggests that relatively subtie differences
in passage ofganization may -prf% a' very différent recail
results.
Conclusions

While age does contribute significantly to tﬁe'explénation
of variation in prosev-recall (the relationship. iélnegative:.
increasing age, dec}easing récall), its contributioﬁ is secon-
dary to that of verbal. ability. .Vocabulary scpres alone
account ‘for about cne-fifth qf the variation;in prose recall
measures and are better pred;étors of recall than education.
Similar patterns hold for éhe different age groups, though

/
education is a stronge;A”pgeQictor for the older groups than for‘
the young adﬁlts. /

Signiiicant contributions . are also made by factors from
the recall strategies and reading habits measures. A factor

représenting a "paragraph by paragraph" retrieval strategy

produces the highest:simple correlations with total recall and

24
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contributes significantly to the explanation of all the recall
measures. Oﬁher iﬁportaﬁt strategy factors include searching
for main ideas and concentrating on details. Both the para-
graph and main idea strategies represent an analytical and
knowledgeable approach to understanding a prose passage. A
vreading‘habits féctor\yhidh reflects subjects' self-assessment
as a good ana frequent reader show ; »cohsistently strong rela-
_ tionship with recall measures. In addition, a »factor repre-
~-senting reading for a need to kgow the information shows small
but consistent correlations with recall measures. This factor
is also highly correlated with age: older subjects“_had'lower
scores on this factor.

This exploratory study helps to‘put the role of aging in
perfdrm;nce oﬂ prose recall tasks in some perspective. Age is
just one, and not the most ihportant, of the cﬁaracteristics of
learners. which affect their recall. While some decrease in
recall appears with age,‘yerbal ability is a better predictor
of recall than is age. Certain aspects of reading behavior,
nofably time spent reading for later use of the information and
an aﬁalyﬁicai approach to reading alsc affect recall. While
the findings confirm the expectation that more practiced
readers will recall more,-they aiso‘ allow us toc refine the
definition of the relationship. Only specific kinds of prac-
tice appear to be usefﬁl for the sort of prose recall task
which we presented to subjects. Furthermore, reading and
recall strategies are better predictors of recall than are

reading habits.
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The results of the study have two important implications
for future research in this area. First, they underline the
importance of careful control of learner variableé in all aging
research. Second, they suggest that the everyday'experienées
and habits of subjects will need to be included in any complete

model of aging and prose vredall. Furthermore, the . findings

\

suggést tha£§ training in the use of reading and recall stra-

tegies may be used to improve recall in all age groups.
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Table 1

Factor Loadings for Reading Habits
Variables (Rotated and Sorted)

1 2 _ 3 4 5
Read Read News - Read Stories Read Lots Read for
] - for and for and .Other
Variables Need Magazines Relaxation Like It Reasons

Hours/week read TEXT  .887 ..a - - -

Hours/week read because
NEED information

How often OUTLINE
what is read

Rank of TEXT on 'I 1ike
to read' scale

Hours/week
read NEWSPAPERS -- -788 -- -- -

Hours/week . 765 . - -
read MAGAZINES ‘

Hours/week
read for INTEREST

Hours/week read STORIES -- -- .839 - --

Hours/week . . 789 _ B
read for RELAXATION ) , .

LIKE to Read scale -- -- -— .783 -
Read OFTEN scale .- —— . - .700 -
GOOD reader scale -- -- -— .679 -

Hours/week read . - e . - 757
OTHER materials ' )

Rank of OTHER on 'I _ . . . ‘ 714
1ike to read' scale ’ _ :

Rank of NEWS on 'I
1ike to read' scale

Rank of MAGAZINES on .
‘T 1ike to read' scale

.818 -- - - -
.634 - o - - -

.583 -- S - -

-~ - .679 - -- --

-.262 .391 -.419 -- -.379 |

- .288 -.388 - a3
Hours/week read for
- OTHER-PUPPOSES—— - - oo om s — o
ARGUE back to reading . 409 -- -- -- -

Rank of STORIES on 'I - - a7 .360 _,444

like to read' scale ) ’
Eigen values . 2.55  2.20 2.09 . 2.04 1.99:
Total Variance Explained
57%

3penotes a loading- of 1éss than .250.

“- — -- -- 456
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Table 2

Factor Loadings for Reading and Recall Stkategy Variables (Rotated and Sorted)

Out%ine Deé;il Reléiing Main4Ideé Paragraph
Variables o Strategy  Strateqy  Strategy  Strategy  Strategy
ORGANIZED writing in mind before starting 78T == - - .
. OUTLINED writing in mind , 138 - - --
OUTLINED passage or figured out organfzation 615 -~ - -
SUMMARIZED reading as went along | | 622 - “ - .- -
Memorized NUMBERS and FACTS - 828 - - -
Concentrated on DETAILS - - 820 -, - -
Repeated DETAILS to self o 780 -- .- -
Thought of EXAPLES relevant to reading = - 819 - --
RELATED reading to what was:known - L - 810 - -
~ Identified INPORTANT POINTS | -- - - 167 -
Identified INPORTANT POINTS during reading - - - 761 .
" Wrote PARAGRAPH by paragraph - - - - BL:
Fach thing written reminded of NEXT B - 120
Identified INPORTANT POINTS after reading =~ .339 -- -- 338 -
Hrote HARD things FIRST B - -, 399 -3
Made IMAGES or pictures ih mind as read - - 487 293 -
‘Eigenvalues 240 26 LR Lg LK
Total Variancé Explained | | | |
58% '

"Denotes a loading of Tess than 250,
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Table 3
(orrelation Matrix for Reader Variables with Means, Standqrd Deviations, and Simnle 'r's

Read

Hain
_ A for | Read | Raad | Read | Read | Outline | Detad) |Relatine Idea | Paragrach
XS0 | Age | Vocabulary | Education | Need | News | Stortes | Lots | Other Strateqy | Strateqy { Strateqy | Strateqy | Strateqy
Me (fears) AN |40.60 19.47]1.0m | |
=108 Young | 2431 4,421,000
N=107 Mddle| 4777 4.41] 1000
He159 Old |68.88 4,58 1000
A 159,10 18.86] 3% 1,000
s g |05 0] | Lom
Con{iddle 65,30 15.16| .109] 1000
R O [63.61 18.15]-.08| 1.000
o wn ag|-ml a0 | L
Ed"“j{";' po Yoy (109 2390 aa| s | Lo
i ol 6M1ddle 15.27 2750007 481 | 1000
L 0d [10.08 3000 3| 552 | 1.0
A1 | 000 00 36 .on 25 {1,000
R?g" ;‘;;)"“gﬂ foumg | 50 Li3|-081) 22 | e |1
T LY R 71 T 21 {1,000
2 e [-.% | as| 200 ] 1,000
Read News Moo Lool am| o 084 | -.005{ 1,000
and Magazines ~ fYoung |- .33 76| .019] -.082 -.05¢ | .079]1.000
F(2, 419) = 21, 9GHIddle =08 ) 0 118 | 1891 1,000
pedo Xod | % Lol 0| o 200 | .18 1000 |
dead St mo| e Lojom| 1w 022 1-.0024 001 1.000
,'“R]”gg Yog |. .07 86| .om[ .26 4017031 -.066 | 1,000
O g0 loas| oo | -2 | os| el 1w
o M3 od | 03 Lef-00 s | a6 |-23]-007] 1000
~ v

6C
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Table 3 {continued)

Read | Kaln
for | Read | Read | Read | Read [ Outiine | Detail |Relating| Idea Paragraph

X SD | Age Yocabulary | Education | Need”| News | Storfes | Lots | Other Strategy | Strategy | Strategy | Strategy | Strategy

Read Lots A 0.00 1,001 .092( 404 268 -.003[-.007F 006 |1.000
and Like it (Young <6 1.03] (293 A% 40 |-.004-.02f 086 |1.000
~F(2, 419) = 3.92 \Mddley .18 S1]-.000) 530 23 | .009-.0811 -.027 {1.000
p< 05 0ld 0 L) o] 28 | .U | 08 0251 -.013 | 1.000

} \ ‘
wdfor A1 |00 L00f O] Mo | -6 0031 010 - 001 -.008 1.000
Other Reasons (Young <03 99 a8 .09 00 |-.0601 .086( .085 |-.0011.000

§2, 419) = 3.0 Mddle |- 03 90| 081} 102 ‘g5 |-.100(-.032) -.220 | ..187] 1,000
peds g | oo o) s -0 03 1-.008] 052 |-.129{1.000
(utline m Lo releaz| -t | -ose | o06|-099f 081 (60| 007 1.000
Strateqy Young | .20 1.00[-01[ 003 120 | .00n]-.000] -.053 | .082|-.008| 1.000
Fl2, 419) = CMiddle o o e -0 | -om | 0se) 0%8f B3| 09|06 100
gl \md |- ol o6l -2 | -m6 | oo |-t8) 00 | om| 133 1000
letail Al 0.00 1.00} .058| -.032 -.105 1{-.0361-.06 =023 { 040 099 -,022 | 1.000
Siratey foung |- A1 99|81 -2 | -4 |-060) 46| 00407 0661 -.105 | 1.000
iy Male| 05 108} 2| 0o | -0 [-12(-.265] 013 ) g2} 05 087 | 1.000
o 0id 0.9 070 - 022 .000 AT L0508 019 | 123] 161 =003 { 1.000
lating moo{0.00 1.00] 082 .00 o2 | om| .os8] -.005 | 047|025 002 | 006 | L.ONO
Shriteyy Young |- .03 L01[-.019) -1 | -.003 | .00 A7) -.083 | -.0051-.008) 054 | -85 b L0
: Madle| o0 1.03| 50| .19 | -.05¢ | .08 .0edy 001} 1084 103 09 | 043 | h0oo
s B T I A ot | 6| 09| 054 | 33| .os2| 130 | .08 | 1000

Hafn Idea A 0.00 1.00[-.09%1 .01 039 | .1511-.008 -.062 076 .08 -.003 o | -.005 | 1,000
Strateqy (Young ) .89 045 .00 ‘56 | 105 |-.008] -,002 | .064| 031 F 083 i | -.002 | 1.000
Midd]e -6 Lwf-1m] -.08 005 | .07} .03 -.009 | .016] 1M 050 {00 ;-0 | 1.000

F2, 419) 3.6
p <. .03 L.00{-023 .16 | .06 18| 003|005 | 1g2| 02| -.081 | .16l 01 ] 1.000
' Paragraph mo| o000 1.00]-200 269 306 | .016]-.009] -.066 | .212]-.005 02 | 0 | o009 | 003 1000
Strategy Young | .15 .95)-.080} .20 a7 | -0 -6 | f-0ay 00 07 1 0m | -00 {100
F(2, 419) = lHGMidd]e 9] e 6 | o099 | 0] -0 | 09 0w -6 |01 00 470, 1 1.000
po.0l  NOlg -3 971 013 .38l 6 | 07 123 045 | 266 .05 0 .00 | .o .10 | 1000

Note. (mdicates means are significantly different,
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| Table 4
Simple Correlation Coefficients (r) Between Reader Variables and Recall Measures

| | | Structure
| Total Recall of | Recall of | of Recall Levels
N | Recall Relations | Details (TLS) Effect
R TR T o0 T
Al 4201341 122 | 10,93 446 | 8.18 4,88 3.09 2,07 {.097 097
foung 146 | 369y .124 | 12.49\ 4.11 | 8.78\ 4.96 | 2,70\ 1.87 | .09% 104
Middle 117 .3610 109 12.59D 4.13 .78> 5.00 2.880 1.9 | .09 099
Md 159 | .3027 .119 | 10,947 4.83 | 7.19% 4.58 | 3,617 2.22 | .097 090
| F(2, 419) = | F(2, 419) = | F(2, £19) = F(2, 419) = ‘ |
14.5 6.5 .3 8.4 n.s,
p <.001 p<.0l pedl | ope.oa
Reader
Varibles r r r r r
Al A B L L L R (i 022
Young -119 - -.088 -.131 068 106
e (fears) ot O N - B B
014 000 029 -,061 178* 083 -
A RTrALL Jpgrex 237Hkk L40F** 0%
Demographic Young L ALLLEN B L 192% J02¥HH 75
lariables 0N i Az | g | e | e |
0d RLLLAL 4px+x 425 ek J4Lxx 015
A A3k | e BT I T L
Education Young 176 97 -,004 Kk Fad YLV
| Middle 269k JL4rxe 145 203* QL
01 23k J](xex 2BH*H¥ A 119
33

TE



Table 4 (continued)

. Structure
Total Recall of Recall of | of Recall Levels
 Recall Relations | Details (T8) | Effect
Reader ¢ |
Variables r r r r r
m 105k | 166w L NS T B N
; Young 119 14 068 142 057
Read for Need qiii, 06 06 06 007 0
014 190% 156 4] 086 .. 165*
Al - 069 015 065 -.0% 068
Read News Young 003 007 070 -.120 - 055
and Magazines  Middle -8 | - 077 -, 268** -.058 .163
01d S PN 74 049 134 110
i M 005 | -.003 043 w0
Hggitsg Read Stories  Young 03 |0 -.0%9 104 02
Factors for Relaxation Middle -, 161 -.208* =044 -.122 -.121
¢t 01 059 045 176¢ 060 | .0
M 20wkk | gm0k 00 | 0
Read Lots Young L201* . 168* 045 ik .166*
and Like It Middle 2000 | 215k 20 | 0
| 01d 24gek | g0k 5] 233k 056
Mmoo | - | -0u M| -0 083
Read for Young - -1 00 - 052 -.061 019
Other Reasons  Middie Y 157 187 13 003
0d -0 | -.07 05 | -.0m -6
§

CcE
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Table 4 {continued)

\

£e

| Structure |
Total Recall of | Recall of | of Recall | Levels '
. Recall Relations Details (TLS) Effect
. eader }
Y Variables r r r r r
M S0 | -0 .08 - 0 096
Outline Young 136 095 R 039 120
Strategy Middle -.082 -7 040 -.044 053
01d - 175% - 125 -, Q07** - 14 - 115
ATl 140% -,010 KEYALL -.0l1 ~ 8]k
Detail * Young .096 025 030%* -.065 -, J0hk
Strategy Middle L07% -.058 i 069 - Jp7HHk
01d A77* 061 31 (F** -,004 -, 180*
AN 0 080 -.03 049 083
Strategy Relating Young ~,069 039 - 147 -,015 128
Factors Strategy Middle 056 039 - 024 088 07
- 0ld 107 148 076 086 041
.
y O Al 16g** 139%+ ,093 47 040
Main Idea Young 123 130 072 14 .10
Strafeqy Middle 068 042 +,039 .096 065
0id 0Bg¥¥* L212%* \,202% JA74% -,040
| MmN Al | gk | i | g |2
Paragraph Young A28k 368 R L00% P03
Strategy Middle RIrALL KIKLLL 400 ¥ 2021 .18
01d  J09Hkx RIULLL VAL 07 ¥k 103
*E ¢ .05 |
¢ 0
***% <.001 //




Table 5 | .
Standardized Regression Coefficients (B) from the Multiple
Regression Analyses for Each Recall Measure

)

Total Recall of  Recall of Strucfure of  Levels
Recall  Relations  Details  Recall (TLS)  Effect

A r? it o P rt

A 422 402wk 303wk ogHrx QB5¥*K  Jbxk
Young 146 AR 3jQee o 370 180K 312k
Middle 117 42w 40f% R LYALL Q034 ALY
Otd 150 © 40Brex 373rek 01rxx Ry J33rek

Variables o
in Equation B B B B B

Al 21k S06%k - -,020 206%** 2] 3K
Signals Young 060 Q7R 2020 8% 200k
o Middle 200% 1A 034 265 L1
01d A06% 368k - 035 204  J3THH
Al =001 -3  J0G¥ -.054 - J3hrkk
Text Specific Young 065 -.(76 4gre* 006 - e
Variables Details Middle - 111 -, 164* g% 010 - =33
- 01d - 138% -, 156* Q46 ¥* -, 168* - J]9xk+

Al -.010 .000 067 - 120% -.028

Emphasized Young -,085 -,035 048 -.106 -.077

Details- Middle -,001 -.082 -.054 -8 082

01d 079 062 A79% - 113 -.053

ve
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Table § (continued)

Total ~ Recall of  Recall of  Structure of  Leyels
~Recall  Relations Details Recall (TLS)  Effect

Variables ‘
in Equation B B B B B
Al AL YL LS Y ki -, 157% --
Young - - 157% - -
fge lyears) il - . -
0ld - -- -~ 170%
Al AT LN ) 'L 262% N
Demographic Young 390wk 5] kek 103+ 193¢ B
loriaples VOBTY pagie Fre e O g
01d UK LAY L 34 xkx 188
AN - - - D10k 47k
- foung -- - -- 204 -
Education MiddTe | _ N = o L
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Strategy Middle 263 ALY A -- -
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Table 5 (continued)

Variables
in Equation

Total Recall of
Recall Relations

Recall of  Structure of  Levels .

- Details Recall (TLS)  Effect

Read Lots

| Read "Other"
Reading
Habits
Factors

Read News

'Read Stories

Al
Young
Middle
01d

ATl
Young
Middle
01d

Al
Young
Middle
01d

M
Young
Middle
01d

- 15]*

- 239%*

J47%

B - -

*p <06
**R < 01
ek <001
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