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. o Abstract emt . ."
E\kﬁuations of age*related cbanges in expressive

__‘.' : .~ _‘

language haVe been extgﬁmely limited and often

"confounded by the 1nf1uence of cognltive variables such
as long-term memory and fleld dependence. The present‘

.

research, used ‘a task that controlled expaessive_
Al - W) o IS, I

1anguage productlon and minimized the influence of ~
extraneouS'cogpltive factbrs. The expressive langqage:

pf tnree age gfoups*of'adults, young,jniddle—age, and

.old,'was'examined in terms of content, style,"

~
b t

references, and semantic organizatlon. The ma1n results

FA

xshqwéd important age-related changes in all four

‘aspects tkef were charectefizep as' a trend toward less
4+ - . . ) . .
! cohesion and less specificity. MoreOVer, there were "

fdlfferences in perfgrmance w1th1n -and between age

~ groups‘as, a functlon of dlfferences in worklng memory

v

flexibility. The dlscussion foeused on the cognitive
demands of the task as an exnlanetion of both age

. effeetsuaﬁ&-working mempty effects. o ]
. ',“ 7z ! . -, ) »

f
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I. Ing{oduction

A recent goal of cognitive psychology has been the.
. Te Y .
delineation of cognitive changes that are associated

with normal aging. Researchers in.pursuit of this goal

processes, including

have begun to examine higher level
those involved in 'memory for discourse (Harfley, 1986{
Rice and Meyer, 1986), discourse comprehension (Cohen,
.1979; Taub, 1979) and reasoning‘(Cohen, 1981; Light and
-Z2elinski, 198?3. Equafly important, though neglected,
is expressive language or the 1anguage that we use to
describe the evengs‘iﬁ our lives in order to
communicate or sha;e‘kndQledge. Like comprehension,
expressive 1ahgu§ge is gn integrél part of daily'
commuﬁica;ion skills and requifes considerable
high-level p;ocessihg in ogder to be successful. North
and Ulatowska (1981) fbund tﬁat the quality of
expressivé laaguage.correlated posipively with
competénce in dailf‘living inlolder dadults., Moreovéf,
deterioration in expressive languagg aﬁility'is‘thought
to be an eagly symptom of progressive dementias (Aséal,
Fa;re, and Regli, 1984) and the pattern of
deteri9rétion has‘been found to distingdish patients
with different cognitive pathologies (Nicbolés; Obler,
Albert, Helh—Estabfooks{ 1985).~Thus specification of

-

the age-related changes in expreséive 1ahguage has

- - \J
) ’ T



direct clinical impbicatibns and potential diuggostic
éapabilicies. . i .-

The primary goal of the present research was to
specify the Zhanges in expresgi?E,language that are
associated with normal aging. In orﬁer to achieve this
goal, a method was required for collecting large
: s;mples of re1a£ive1y cbmparabl; language protocols for
analysis.*Tn addition to guiding language proguctidn.
the cﬁllection process had to hinimize the confounding
influence of extraneous vééidbles such as memory and
bfield dependence. Complex:picture description and story
retelling are two procedures that produce comparable
'1angua§e protocols. However, retelling a story is very4
'dependen; on memory énd describing a staric pictur; is
influenced by thé extent of field dépendence. The |
;hfluence of fieid dependence on oral descriptions is
reflected by an inabiliﬁy to shift attentional
processes ;ﬁ a strategic manner. Consequently, there is
avdécreése ‘in the number of tHemeé or concepts ‘
described.‘Age—related'changes in both long-term memory
(Craik, 1977) and field depeﬁdence (Panek, 1985) have
- Been'reporbed. Thus, findings of age~related changes in

expressive language can be confoundqd‘by the influence

. r .
of essentially non-linguistic processes.



The task used in the present reséarch was or1g1nally
. {

;developed by Tomlln (1983) to study ‘t he o . "J

(3

foreground/background dl‘tlnctlon in. psychollngulstlc /
hresearch In: th1s task part1C1pants ‘were. asked to

‘descrlbe the c0ntents of a- v1deo cartoon that ensured
. . o
that the language protocols contalned comparable : “f'

:iinformatlon. Moreover, the dynamlc presentatlon of the

v1deo m1n1m12ed the effect of the 1ncreased fleld

Ce
)

dependence of elderly adults. Attentlonal processes are

. o

d1rected by the foregrounded actlons of the pr1nc1pa1 ;

l

.‘characters. To reduce the effect of long term memory on

=T * : ‘ g ) [
-Alanguage performance,vparticipants gave their* B l

[,descriptlons whlle the cartoon was playlng, a procedure

‘x

1abe1ed10ral on= llne descrlptlon. Because thls on- 11ne

requirement may have taxed comprehen51on ‘of the

cartoon.;participants first previewed'the vided-

M

cartoon. Thus, all part1c1pants were fam111ar1€;d w1th

.

e the events to be descrlbed

The protocols collected by u51ng thls task had three

add1t1ona1 features. Flrst because of the on- llne'

.. . . B
G

constralnt,‘the ogder,of events to be descrlbed wasl »

identlcal across subJects. Second the on- 11ne

’constralnt‘mlnimlzed editorial—l&ke comments. F1nally,“’
the 1anguagéhprotocols exhlblted a surpr151ngly r1ch

_fnarratlve structure. Because of the exten51ve

FRE A
o

LI
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- : -~

\psychologlcal llterature on narratlve structure, there
.‘ / ,

.the present research prov1des e

- -

\

age many potentlal measures for ana: y21ng thls aspect

of the language protocols. Altoge

"eptional control oVer
4 s R
the productlon of express1ve l’nguage wh1le m1n1mlzing

the 1nluence of extraneous v rlables.

Theellmltatlons assoc1af;d w1th other expre351ve

language tasks were noteg earller but, nevertheless,m

, 2

some.lmportant age related changes in expressive

. e K]

language have been suggested by researchers uslng these

tasks. Obler (1980) analyzed wrltten descrlptlons oﬁ/

vverbs.iSurgfisingly,fyounger adults:showed Similar‘

complex plcture/and found age related dlfferences in

certaln measures of style,’ Older adults used Ca

ns‘syntactlcally/tomplex sentences and modifiedanQUns and -

a

patterns hereas middle?aged adults‘used simple

sentencesxkxd 11t }e elaboratlon. Obler (1980)

P

.sug% gted young T adults used a more complex‘style asl

~an optlon becyuse they found the task easy. The complex'

i

‘mode of descrlptaon (Obler, 1980). However, 1t was-notv

®,

Y

7 older adult. was believed to\occur not__,l

'because the task was necessarlly easy, but because of

D .
_an age related trend toward a syntactlcally complex

E &

*

clear whether the- syntactlcally complex modes of

descrlptlon by older adults and younger adults were_;

Bl

"er, tﬂe task ‘used in"

I



_simllar“to each otherg Furthermore, there was no

evaluetion of_Qhetygr the tomplex mode of description

added meaningful lhformation or whether'the compleX" : .;‘\

: mode of description addedfempty information (i.e. empty

phreées and circumlocutions) \\‘ . \
Obler (1980) also found that older adults used more

WOrds in the1r wrltten descriptions than\dld

middle«aged adults but that there was generally no . \

,n~the number‘of themes that were mentloned - \\\

'differesnc
hy3'k7 rOups,‘H0wever, Yorkston and Beukelman (1980)

flné‘nsistency'maxkreflect the dlfferenees between oral
end'wrrtten language and suggests that the pattern of ’
‘age;related‘change in expressive language is d1fferent_
pfor orel and yrittem language ékills. | ’
ln a story reterllng‘proeednre,.sereral researohersw'
I : : C e
have found that mhiguous references‘and indefinite
terms 1ncreased with age (Cohen, 1979 Obler, l980;f’h
:.Ulatowska, Hayashi, Cannlto, and Flemmlng, 1986) o
Ulatonska et él (1986) also reported that older adults K
'used more pronouns, relatlve to nouns, than did ‘younger
‘adults. In the story retelllné procedure, older adults,‘
,mentioned less content (Cohen\ 1979- Obler,'1980) andf

'Sh°“’ed less C°“‘Preheﬂlson (Ulatowska, et al., 1986).



o

,Finéll&, Obier.§1280)lfodno'that older edults made more_x
commentS<and.qdestione on.the ‘task wmeh rerelling |
storiee.v‘ | | o
The locus of age—reiated”chamges'in expressive-.

1an§oage has been thought to. stem‘from>severalafactors
(Ulatowska er-al;, 1986). One of these factors has been
an age;}elated decline in proce851ng resources for
organizing meanlngful materlal (Cohen, L9Z?);
PrééumabLy, olde;ﬁeduiis have-Iess:processﬂng resourees
to~earry<out simultaheouely the'cogniriye‘p%ocesses
involved io\expreSSive lenguage,.The diminished
.resourees view has beenlased to eccouot fo# a verieby'z
.of age-related deficits on cognirive tasks (Creik, )
'1‘97'7'; Parkinson, Lindholm, andAUrJell_, 1980; Ra’b}n\owirz,.
Craik, and Ackerman, 1982; wright", 1’981) In Baddeley s
"(1986) view,.the‘eﬁfect of dlmlnlshed resources is to

;educe-the efficiency;of worklng memory,,eepecially

"when task demands require active organization -and

—

manipuletion of input.
., A related but somewhat dlfferent v1ew, suggESted\by
'Dobbs and Rule (1987), is that age related deficits may;
not ‘be due to . d1m1nlshed resources per se, but that
deficmts,arlse because working memory ;s‘lesé-flexible‘V
in seiectipg, inhibiting, ectiVétingaand coordinating

-cognitive processes in information processing., In the



/ﬁresent research, the term 'working memory' referred.to
9 , +
a generab-system w1th both 11m1ted resources and

limited flexiblllty. However, it was.assumed that‘

processlng flexlblllty was a‘criticalicomp%gent in

performing the oral on-line desCriptions'because'tha\
nature of ¥he expressive language task required '
constant planning and:freQuent shifts.in the

perceptual, lekical,_syntacttc;‘semantic,'and

‘4 -—

‘articulatory prOCesses; If older adults are less able

Cto select, adxlvate, and 1nh1b1t these modes of.

processing; thqn thelr performance on the expr6551ve

language task should be 1mpa1red partlcularly on

aspects that are sen31t1ve to processing flexibility.
.L) - '

The seCOndary goal. of the present research was to
examine. whether dlfferences in proce331ng flex1b111ty
was related to express1ve language performance. To .

achleve thlS goal the present research used an

'1nd1v1dualvd1fferences approachj (c.f;hDaneman and

Carpenter 1980; l983); Daneman and Carpenter (1980§

1983)'showed that individual differences in measures of"

.worklng memory were p031t1vely related to measures of
o]

comprehen51on in a readlng task. In the present-

research : $work1ng memory task developed by Dobbs and

Y

Rule (1987), was used to assess 1nd1v1dual dlfferences

in process1ng flex1b111ty. Unllke worklng memory tasks



lo‘;

that 1nvolve passive storage (e. 8. digit épan -and

» El

sentence span) the Dobbs/Rule working memory task

¢

1nvolvesq‘epeated shifts in process1ng—m1th m1n§nal.

storage reduirenents. Their task requires dynamic’

—_—

- coordination of the encoding,‘storage and retrleval

pd

processes and this was believed to reflect a purer

méasure of wcrking memory flexibility.”Moreover, the
v
expre531ve language and the Dobbs/Rule worklng memory‘

- task: made 51mllar demands on worklng memory in ‘terms of

-

Y

the on-line coordlnatlon of cognit1ve processes.,.
¥
o

. .Consequently, the Dobbs/Rule worklng,memory=task was

_used to select part1c1pants from within three age

N\ N
ranges in order to examine changes in expre531ve

ot

language as a functlon of.age and processing

flexibility., -« .

The procedure used to score the 1anguage protocols
. w _'»-.- “"% . .
e‘veral thpe.cts of .

- . ,...ca,w_:.

was developed to encompass_
® o : &

expreSSive‘languageJ_By ca tlng a widexnet' khére was

a greater ¢hance of 1solat'ng the most immediately

‘Ulatowska et.al.v(l986),

fru1tful area of -investigation. Moreover, several-

aspects of expre551ve lan uage ‘were examlned in o6rder
to compare the results o the present study wi%h
prev1ous flndlngs by Cohen (1979), Obler (1980), -

and Yorkston and Beukelman

'



\'xr
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‘ ¥

- ¢1980). There\were four cOmhonents in the scor;ng‘

.

"procedure,” :
The first cdmponent ot the scoring protedure, basedg
on analogous research on organlzational processes ing

a

‘comprehension, was de31gned to address‘hfgh -level
processes'in-expre351ve language prodﬁctlon. It was‘
hypothes1zed that plan schemas (Brewer and Dupree,
1983 Llchtenstein and Brewer, 98Q) and causal
knowlegge (Kemper, 1982;'Trabasso end Sperry, 1985;
pWarren, N1eholes, anderabaeso,Al979) Wene'responsible"
for the semantic macrostructure of' the expre331ve
language (c f. k1ntch and Van Dle 1978). Plan schemas
are hlerarch1ca1 knowledge structures used for _ h
'organiz;ng éoal—oireeted'actions.-In the video c;rtoqni
k ieed-in the present research,lthere were many
'goal-dire;ted actions on the partiof the characters. It
plan schemas are‘utilized in this taek then f
descrlptlons should be organlzed around the perce1ved
g,goals oﬁ the’ characters. A
Slm1lar1y, causal knowledge is - used for organlzrng
Aections with consequences and, for generatlng ‘
inferencee when-eithervactions or consequehces-are
missing..Of Qerticuler importance ere the mental

actions and consequences or thoughts and emotions.

.~ Kemper (lggﬁf'found that college students often



inserted mental states between actions when asked to V

r. ’ -
'edit' a narrative story. Her model predicts that

mental states.aré generatéd in order to maintain -
cohesion., In the present task, thoughts'aﬁd emotions

are not as overtly portrayed as the:physigalﬁacfions

—p—

. and afe'thus, largely inferred by participants.

.

10

Consequgntly, the extent to which thoughts,énd emotions

are deécribed may reflect the utilization of causal
knowledge.

If causal»knowledge‘andﬁplan sChgmés are partly

. . " e g . . i .
.. responsible for cohesiveness in_expredsive language,

oy

: ki ‘ .
then an important question concerns the pdssfbx%ity of
. . 5t » e ,-.},%‘0« W

age-related changes in the utilization of casual

knowledge‘and plan sghémas,in expressfve language, It

was assumed that this type of planning in expressive

language would be especially sﬁsceptible to limitations
. - ) o ) .

in prbce;sidgfflexibility. Although there is no diregt

evidence on the resource demands of expressive

.

language, there is an established relationship between

individualﬂdifferenqes in processing flexibility‘and

- Measures of integration in comprehension (Ifaneman and

Carpente;, 1983; Daneman and Green, 1§86; Masson and

Miller, 1983). The ppocessing sipilérities between

~‘integration in comprehension and organization in

expressive language suggest that a similar relationship

.
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-

.

may exist between processing_flexibili;y and measures
of organization in expressive language. Thus, it was

‘expected that measures of organization would be

t

~particularly sensitive to differenﬁés in processing

flexibility. - A

A second component of the scoring procegure was
developed ﬁo measﬁra the contentAof the protocols in.
terms of significant eyents) as dgtermiﬁed.by Tbmlin
(1683), and salient objects, as determiﬁed_by pilot
york. It was predictéd that because of‘the onliné
tbnstraint, older adults would‘pro?ide less contenti
ethén younger adulﬁs aﬁd‘wguld have higher erfor'rates.

This prediction was based on.Yofkstpﬁ and Beukelman's

- (1980) results in which older adultswproQided less

content per minute than younéerladu}ts. This:prédiction
valsé was bésed on fééearch reﬁorted'in Oﬂler and A%bert
(1985) be;ause they found,thét‘older aduits had more
error$ and longer latencies in a object naming ﬁask ag-
weli as an ac;ion naming task. \\\

- The third éomponent:was developed to measure
stylistié differehces in terms ‘of metalingpisﬁic
\comments and - elaboration. Prévious regearch by Obler
(1980 F fgund that older adults added more comments than
did-Younggr gduité in an oral ;tory‘retelling task.

Older adults also modified more nouns and verbs than



.
'

o Ry

v . | M2

J
3

did young

i g
gr adults in a written picture desqription

0

, — -

- in style, it was not clear whether any ‘age

. "t : N
M would emerge in the present research given

constraint was imposed and that output was
- _

H3n written. Conseduentkg, it was expected

. %

'ék the ag “%ﬁléted'differences in stfle would not be

as great as in past studies,

The final component in the expressivé language
. o g

scoring procedure was developed to examine differences

. in the referring expressions used to identify

L ¥

‘chara¥ters. Previous research has shown an increase.in

the frequency of pronouns or anaphoricyreferences and

referential errors among older adults in a story

retéllihg procedure (Cohen, 1979; Obler, 1980;

“Ulatowska et al,.,, 1988), If these effEC£S‘are

@ndebendent of fetrieval‘deficits in longterm memory,
theq7the bresent task.shquld also.prodhce referential
disruption in thefolderfadulés. keferring’expressions
were %lso measufed along dimensiods of.sgécificity to
determine whetﬁer the intreases invthe use of pronﬁﬁné
was part of a general trend toward less épecifiéaty;

n - .

In all analyses, performance was examined as a

fuﬁction of‘chronological age and working memory

-

flékibiliéy as assessed by the Dobbs and Rule (1987)

S | S
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v

~ working memory task’, These researchers found a

substantial age-relaked declime in processing
y 4 :
flexibility and as a result, it was difficult to

orthogonallj vary age and performancé on éhe workiﬂg
memory task, Becagse‘of the strdng relationship between
age and working @emory,‘the lowest perfqrming young
;dult Qasisubstantially higﬁer than the lowest
perfbrming old adult. Instead o¢f using absolﬁte
performance'criteria on the working memory task,
relative performance was used to classify adults as
being Selqw,average; average, and above average in
wquihg memory‘flexibil}ty for the;r own age grouping.
Because éf the agé—related d?fferepceévin processing
flexibility, it was expected that the effect.of»
differentes in processing flexibility would be sfronger

in the.group of older adults becéuse'of.their greater

disparity in warking memory scores.

—



IT, Methog -

:A; Participants

Ninety participants, 54 females and‘36 males, were
seiectea from the pool of volun&eers.that had
participated in a Lifespan'Adulthemony Project at the
University of Alberta under the Airection of Dobbs and
Rule. Participants ip this sample reported that they
wqre in relaxiveiy good health. Visual assessment.with

e the Snellon eyechart revealed that all participants had

20/15 vision or better. On the b8818 of self -reports

grom a health status inventory, participants were

- - !

excluded from the study if they rep6r£;d taking
psychotrophic drugs or had experiénéed an alcoholic
\‘ blackout. Participants with neurological impairments
(head injury, stroke) were also excluded from this
study. |
‘The ninety participants were grouped into three age
ranges (28 to 45 years, 46 to 58 yeérs and 60 to 76
years) ané within each age range, participants were
further assigned ingo below average, average, and above’
average worklng memory groupings accordlng to their
-performance on the third condition of the Dobbs/Rule
working memgry task.‘The third'conditiqn was used
~\\\\becau3e it was the most diff@gcult condition and‘shoyed'

stronger age-related effects. The assignment of

a

~participants into working memory groups was based on

a

14
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the average performance within each age group. For
youngef adults, the.avefaga score on the third
éﬁndftion was 0.8 out of a possible ten. For

-middle-aged adults, the average score was 6.1 and for ’
oider adults the average scoré was 513. Tabie 1

LS

prbvides'averages and standard deviations for age,-
working memory.sco;es, and number of years of education
for each group: The;e were six-femaies and four males
in each of the nine groups.,
B. Materials

The silent video cartoon in the expréssive language

’

task was presented on a black and white TV moniéoi and
~lasfed-108 seconds. It depictgd a goldfish who
inadvertantiy swam into the ocean where he-was
subsequently chased by a crab, Fhen by a pike, and
finally by both, -

C. Procedure ‘ . e -
All participants were tested ihdividually by a woman
research assistant on three‘separate Qays. On the»first
‘day, mediéal history infqrmatioﬁ was coliected. The
working memory taék was administered on the second day

\
and the expressive language task was administered on

the third déy.



Table 1

Mean apd Standard Deviation of’

Age, Working Memory, and Education

A Y

v

Note. BA refers to below average working memory
score, A refers to average working memory score and AA
refers to above average working memory score. WM 1 back
refers to the one back condition of the working memory
task and WM 2 back refers to the two back condition of
the working memory task. The scores in the zero back

condition of the working memory were perfect for all

groups.,

*
Young ™ Middle-Age 01d
#

M SD. M s M SD
Age in BA 36.3 5.4 52.1 3.9 69.3 4.5
years A 37.3 4.3 50.5 3.9 66.5 4.9
AA 36.7 4.1 51.3 4.5 65.4 5.1
WM task  BA 6.8 2.6 7.1 2.7 2.9 1.6
AA 10.0 0.0 10.0 0.0 9.3 1.3
WM task  BA 4,1 2.3 2.4 1.8 2.4 1,5
2 batk A 6.5 0.9 6.0 1.1 4.8 3.3
: AA 9.8 0.6 9.8 0.6 8.8 2.6
Education BA 14.9 2.5 14,1 1,5 14,0 2.2
in years A 14.7 2.5 14,1 3.3 14,1 3.3
AA 14.1 1.9 13.3 2.6 5.1 2.4



In the worklng memory tagﬁ: part1c1pants were:

Sevea o . ?\

required to repeat a series of d1g1ts under three

‘condltlons. The dlgltS were presented every Ao 8" secondsf

v

’T ov headphones using a tape recorder. In the flrSt or
2e:§§hack condltlon, part1c1pants repeated the d1g1ts
“as they heard them. In~ the seco:E -or: one back
condition, participants repeated the dlglt that'was.one
p031t1$n back from the present d1g1t. %h the th1rd or
‘,Ttwp back condltlon,'partlclpants regeated the dlglt
that was two p051t§ons back from the preaent d1g1t. The

'_order of the condltions,'zero back one back “and two

back was the ‘same for all. subJects. The'research .

z

¥
’assistant was present durhng the testlng and wrote down

‘the part1c1pants responses.'The numbér of d1g1ts

fcorrectly reported in each condltlon (max1mun = 10)
'»served as ‘a measure“%f the1r proce331ng flex1b111ty. To'
':perform we11~1n-thls:task part1C1pants must coordlnate
¥1nput and output processeg under 1ncrea51ng1y dlfflcult
frcondlt;ons. As noted earller, there were conslderable

;rdlfferences 1n w6}k1ngbmemory performance ulthln each

orklng memory grouplng. Consequently, 1t was expectedr
,hthat olden,adults w1th below average scores would show-f
r&the'greatest deficitskrelatrvezto.all,other groupsf

In the expre351ve language task participants-were

first asked to watch the cartoon 511ent1y. The research
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Lo

_a§sibtant‘was pfesent for”ﬁheidﬁratipn ofithé task ana‘k‘
sat behiﬁd:the video moni!or off to qné‘sidegWhére'éte |
%coﬁtfolled*the video tape piafer{»ln,;he*sécond'"'
viewing, the~}grticipants were asked'yo déscribéw’

-

everything théy saw~happening in the cartoon, as it

happened. Thé pagficipaqt was asked to imagiﬁe'thatLthe’

. . v . ) »
description was for1§0meone who had never seen the

cartoon. The oral descriptions were tape recorded and

later tro:scribed. for scoring and subsequent analyses.

D. Scdr.ag | ocedure and Measures

" The pxw:ﬂfolswefé's76:;; underAglind €Bﬂditiéns by -

two traiﬁed jngés;_TQo reliability*checks were done on
. . . . . . - . i . . N ) .

a\?andOm selectibn,of two sets of ten protocols. . .

‘Cohen'év(1960).c0efficiedt of ag;egmeﬁﬁ férﬁnbminal
-sqalesvﬁés used to éalcuiate ;eliébility. En the first
_reiiabilify check of tép proﬁoéois, fhé ﬁoefficiént 6f
agréement getween judges was ;75.lIn tﬁe'second‘l
ré}iabiii;y cheék of ten diffe}ent protocolél thé 
coeffigieﬁt ofiagree@ent wag .82. Thé'scoring.pfOCedu::

measured four‘aspgcts;oflthe‘1anguage protocols:

- content, semantic organization, references, and style.
: REER » T g

A complete‘dgs¢riptibn of each scoring component is

provided in Appendix A,
‘To]exémiﬁe difference$~in content, fourteen events.

were selected from the video cartoon based on research -



impprtant in . a comprehen51on task. If an event was.

by Tomlin (l983) He‘found that/part1c1pants were more

L
L4

likely to report these events in thelr ‘on-line’:

descrlptlons and that Judges rabed these events as more

.

described, Judges e1ther rated the descrlptlon as

correct,yvague, or 1ncorrect. The mean proportlon of

correct, vague, and 1ncorrect events was calculated and
analyzed in separate ANOVAs. A 81m11ar procedure ‘was
developed for scoring the descrlptlons of obJects

portrayed in the video. From pilot work with this task

-twenty-four obJects wereifound to be»frequently

* . -

mentloned in part1c1pants on-line descr;ptlon. For eacb

\‘4obJect identified, judges rated the descrlptlon as.

reither correct, vague or incorrect, )The mean. proport1on

of correct,,vague, and 1ncorrect obJects was calculated

- and analyzed in separate two way ANOVAs.

To examine. dlfferences in semantic organization;:'

'elght categorles of semantlc information were developed

based on the 51gn1f1cance of. goals and chusal relations

in languagesCOmprehenSion. The semantic units were

P

state; action,'goal, perception, emotion, thought,

*outcome, and unclassifiable information, The semantic

units were generally deflned as content words that

referred to the on301ng sequence of actlon portrayed‘in
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the cartoon. The mean'frequenqy of each category was

cgléulated and ahaly;ed in separaté two-way ANOVAs.

To examine references in exﬁressiye'langua&;, the
referring expressions used to identify characters in

the gartoon were categorized into mouns and'pfbnouhs.

The clear -majority of nouns were nouns that defined a
‘tlass of animals. These nouns were broken down

dccofding to specificity: unspecifiéd (e.g. animél), .
“ggne}al (e.g. fish), specific (e.g. géldfish);-Thére

’

were also role nouns (e.g. hero) and proper names (e.g.-

Crabby the Crab). Finally, nouns were sometimes ;

modified by spatial adjectives like 'big' or 'little'"
_and personal adjectives like 'mean' or 'cute'. Pronouns
“were further divided into those whose antecedent’

reference couid begdefermined from those‘whééé
l;éhtecedént refereqcé.couia ﬁot'be detégmninéd. The mean
°frgqu§ncy of each ;aQegofy was caléuléted.and
comﬁinatioés of categories were anal;zed in separate
three-way ANOVAs. - | o e ‘. ,
f Finélly, to’eQAmine stylistié diffe;énceé} éightn | \'
different'célegorieS‘wéré déve}opéd bésed on pilot work f
with the language pfbtocolé a;d the ca;egéfies’ﬁsed.by I
Obler (1980). These'inc;uQed.@etaliquigtic commgnts‘
relétedfto the task, hedges or linguistic indices of

uncertainty on .the part of the speaker, sound effects,

k4



fepetitions; detail, object attributes (adjectives),

action attributes (adverbs) and unclassifiable

“information. The mean frequency of each category was

calculated and,apalyzed»separately in_E;BEuay ANOVAs.

LZI
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A. Content Analysis

CIII. Results

»

" All scores wére analyzed using the analysis of

\ | , -
" - variance ‘technique. Only statistically rg%;aﬁtigfffeCts
.and their associated mean scores are reported: fp’'the

results section, Tables with all mean scores are

included in Appendix B.

The proportion of ‘events that were correctly
/

mentioned in the descriptions was analyzed in a 3 (Age)

. / B B
/o
riance. The_

X 3 (Working Memory Score) analysis of v

Aée va;;éble,showed'é marginally signifi ant effect, F

(2,81) = 2,90, p 0;06‘with‘tﬁe.broborti n of

correétly mentioned ‘events declining as a \function .of

age (youﬁg = .61, middle-age = .54 and oldi= .51).

The proportion of correctly mentioned obljects was

analyzed using the same design and again, only the Age .

‘variable was reliable, F (2,81) = 10.49, p < 0,00l. The

patterh'ofimean scores was the same as for events'
(young = .46, middle-age = .37 and old = .31).
' There were few overt errors for the events and

ijvcté; The proportion of both object .and event é%rors

.wefe analyzed separately in a 3 (Age) X 3 (Working

- Mémory Score)‘anaIysis of vafiénce. Thé Age variable"

vas significant‘for“the event errors, F (2,81) = 16.60,

d P <\Q.601 (young = .00, middle—agé = ,0I and.old =

.04). The same pattern of increasing errors with.age




. was found fof‘the proportion of objectferrqrs, F (2,81)
= 5,24, p < 0,007 kyoung-;\:OZ, middle-age =- .02 and
oid Y '

' These f1nd1ngs 1nd1cated that the proportlon of
signiflcant events and prects included in the &tél
descrlptlon decreased as age increased. Con51stent with
thls decrease in &bcurate conteqs, was' the smali but.

;rellable 1ncrease in. incorrect 1dent1f1cat10ns of both

objectS'and events with.advancing age. Althdugh less

content” and greater errors were ,associated with age,.

the working memp%y variablle.did not producte reliable

effects.

B, Semantic Analysis
? . P rd

The different categories of semantic information

iﬁcludeﬂﬁin.the‘oral descriptions were analyzed in

sepafate 3-(Age) X 3 (Working Memory Score)sanalysis of

variance. The analysis of the gbal; action, and thought
. C e—

- categoriés all showed reliable -effects of Age and 'the

~ > Y ’ £ R
same pattern of decreasing usage Wi increasing age.

For the goal category, the mean frequencies were; young

= 12.4, middle-age = 10.5 and old = 8.4, F (2,81)
9.87, §‘<“0.001.‘For the action category, the mean
frquencieé wefe;xyoeng = 21.8, middle;age = 19.3 and
old = 17.4, F (2,81) - 3.37, p < 0.04. F9r'gheetﬁbught

category, the mean frequencies were; young = 1.9,
p . ,

o
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i
middle-age = 1.5 and old = 1.1, E (2,81) = 3.18, p <

JO .05, The Worklng Memory Score variable did not produce
a reliable effect kn any of these analyses,

“ The Worklng Memory Score~variab1e produced a
reiiable effectwiq the analysie of the emotion
cate&ory, K (2, Sl) = 3.64, P éf0.0'. The mean \
frequency of the emotion category 1ncreased as working

‘memory scores 1ncreased (above average = 1.0, average =
.6 and below avegage = .5). The Age variable producedwa
marglnally rellable effect, F (2,81) = 2.94, p < O%bé,
but the pattern of mean frequencies was 1rregular
(yoong’i .17, middle—age = .93 and old = .43).

The 31(Age) X 3a(working Memory Score) qgalysis‘of.
the sgafegcategory.yielded a reliahle interaction, F
kz,slj - 2.70, p < 0.04. The mean ffequenéies for this

iﬁteraction are shown in Table 2. Table 2 shows that

higher working hemory scores wereuassociated with _ ‘”%f@
LM
lesser amounts of state information in the descrlptlons '

glven by young and middle- aged adults. In contrast,
.h;gher working memo §cuns were associated witﬁ_
greater amounts o’ §i infoarmatiqn in the

A

descriptions give vlaie  dults. ' .



Table 2

Frequency of State Information as a

Function of Age X Working Memory Score

\

Wnging Memory e Age
Seore ’ . :
Young¢ vaiddle-age Old
Above average“ 4.3 4.8 3.2
Av;rage .i 3.9 3.4 ‘ 4.0
Below Averagé | 3.6‘ 2.4 g 5.4_

The findings of these analyses indicated that-the
frequency of ‘goal, actlon, and thoug“f, ;nd emotion
informatlon in the oral descrlptlons declined with age.
Moreover, the frequency of emotlon 1nformat10n in the
oral descrlpt;ons decreased w1th decreas1ng worklngy
“memory scores. Finally, for young and middle-aged
aduits, the frequency of state information decreased as
? working memoryfé& ores increased whereasljor older
adhlts, the frequency Qf state information increased as

working, memory scores increased.

C.-Réference Analysis

"All ﬁouns (role, name, spec%fic, general, and

»

unspecified) were combined to form a single measure of

noun references. All‘prénouns (with and without
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antecedent) were combined to form a gingle measure «of
pronoun references. The two reference measures, noun
and pronoun were aﬁélyzed in al3.(Age) X 3 (Wo;king
Memory Score) g 2 (Referencé Type) design. There was a
sigpific;nt effect of Age, F (2,51) = 4,84, p“< 0.01!
and a significant effact of Reference ijgj F (2,81) =
' 5.33, p < 0.02. These effecPs were qualified by a '
modefately significant interaction between‘Age,and’
Reference Type, F (2,81) = 2.76, p < 0.07. The mean
frequeAcies,for noun agd‘pronoun réferences are éhowh

in Figure 1; The use of prbgouns showed no relation to
age (young = 18,57, middle = 17,77, and old = 17.13)
whereas the use of nouns clearly declined with age
(young = 24.13, middle = 20.37, and old = 16.46). This.
1“Battefn:9f mean scores was:consistent\with theﬂreéults
of Ulatowska et al., (1986) as she found that older,
adults used more pronouns relative to nouns than did
younger adults. ) ’

In thé‘seéond'analysis, ge&eral nouns ahqupecific
nouhs were examined as a within measﬁre labeled Noun
Type.td determine whith tYpé of noun decreased with
age. The other nouns were oﬁitted because‘they'were
.feiatively ipffequent; It_waS»antic;pateq thét‘specific‘

nouns would show more of an effect of age than general

-

nouns because the pattern of nouns and pronouns‘hsed by .
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older adults can be characterized as a trend toward

less specificity. There was a significant effect of

Age, F (2,81) = 11.26, p < 0.001, and a significant

effect of Noun Type, F (2,81) = 7.11, p < 0.009,

-

However, although t$ie interaction between Noun Type and
Age was significant, F (2,81) 4‘7.28, p < 0.001, it was

not in tﬁf predicted direction. The mean frequencies
for thf; fﬁter?ction are shown in FiguréIZ. The use of
specific noﬁns did not change as a function of age
_(young = 8.97, mid&le—age = 9,37 and old = 7.53).
Instead, it was the use of éeneral nouns.tﬁét was
related to age (young = 14.47, middle-age = 10,03 and

0old = 6.90). Thus the interaction between Age and

Reference Type found in the first analysis was due to

~ .
b

éhe declining use of general nouns as age increased.

Thé third analysis examined émbiguous references.
vUnspecified nouns and pronouﬁs whose hntecedents could
not be i&entified were dnalyzed as a[within group
measuré labeled Ambiguity Type. Baseq on results by 4
Cohen (1979) and Ulatowska et al. (1986), a significant
Age effect was expected and obtained F (2,81) = 6,44, p
< 6.003. The pattérd‘of'mea;}scores showed that the use_.
of ambiguous references inc;eééed with agé (young =

¢
0.48, middle-age = .77 and old = 1.55).






In the final analysis, the‘fwo types of modifiers,
personél and spatial, were analyzéa‘as a within groub
' measure 1abe¥ed Modifier Type. It was eXpected that‘
older adulté would use féwer,modifiers to distinguish
characters given the résults‘of the pgevious analysis
on referential ambighity. There was a gignificant
effect of Age, F (2,8]) = 12.238, p < 0.001, and a
significant'effect of Modifier Type, F (2,81) =
167.246; p < 0.0Q |

ofh’of these effects were
-qualified fZS"Ei ificént interaction Between Modifier
Typ?m&g%,‘gg_éa( ‘81) ; 7.28, p < 0.001, The mean
frequéﬁcies‘fér Jatial and per§onal_mddifiers are
shown in Figure 3. The use of personal modifiers showed
" no relation ﬁo age (young = 1.10, middle-age = 0.9% and
old = 1.47), whereas the use of spatial modifiers
clearly declined with age (young = 10.97, middle-age =
5.50 and old. = 6.20). Ty

Thqsg analyses indicated that the use of general

-

nouns aﬁd spatial modifiérs in the oral deScripti s
decreased with age, whereas the:use of psgﬁgﬁﬁéi <
personal modifiers and all other types of nouns -
remainéﬁxrélatively constant écross age, Moreover, the
.findings also iﬁdicated thét the use of ambiguous .

: , 3 o :
references in the oral on-line descriptions increased

as age increased.

30
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D. Style Analysis

The mean . frednency of each'styie category was

analyzed in separate 3 (Age) X3 (Working Memory Score)
. analysisqof varlance. The analysis of hedges or
.1inguistic expressions of uncertainty, showed a
reliable effect of Age ‘E (2,81) = 15.485 p < 0 001,
that was qi&ialifi‘edby"reliabl‘e Age X Working Memory
Score intefaction, F (2,81) = 4.142, p < 0.004, The
. mean;frequencies.for tbts interaction are_presented'in
~Figure 4, Therworking Memory:Score variable had little'
effect on-the use of-hedges.for the:young adults_and'
the.middlefaged adults, but above average,working
memory scores were strongly related*to.the use of 3”1§§
hedges‘gn the older adults; : t. ‘4 R : o

‘The‘Working Memory Score variable was. rellable in
the, analys1s of the detail category, F (2 81) 11 69,«W

P < 0.001 and the object attribute category, F_(2,81).n'

- B B ¥ R : .
4,76, p < 0,01. The pattern‘of the means was unexpected
in that the below average agd above average worklng

memory scores were both associated. with greater amounts’

,of deta11 and obJect attributes whereas theuaverage o t,v:

h»‘working memory score was associated with low amounts of
petall and diyect attributes. The mean frequencies for.
“the deta11 category were, above average = 2, 2 average

= .77 and below average = 2 8 The mean frequencies for.
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;he objécp'atfr?bute category were; above average =
W77, avefagé = ;17 and bélowiave}age = .87, ’
Theée»findings‘indicaée& that.fbg older adults, the
use of hedges‘in ;he»oral;description increased with éﬁ?”

incréasing working memory scores. These findings also _

indicated»that adults with average working memory
stores Brovided lower amounté-of detail and object
attrributes in their oral descriptions;fwhereas both“v

adults with above average an&'beloW‘working memory

4§

!

scores prowide'grea;er'amounts,of detail'énd 6bject:~
' attributes in their descriptions.

. ®
e



IV. .Discussion

fhe primary goal of the present research was to
specify changes in expressive language that are
\ associated with normal aging..Several age—related
changes in expressive language were revealed. First,
‘referential specificity declined with;agef Older adults
used relatively fewer nouns than pronouns, used more

ambiguous references, and used fewer spatial modifiers

~ //

than did younger adults. Second 'older adults correctly
1abeled fewer objects and, to a lesser extent, fewer
events than did younger adults..Consistent with this
findi:g, older adults made more errorsfin labeling
objects-and’ events than did younger persons.pThird;
older adults. provided less goal information, and to a
lesser ex;gnt, action, and thought information than did
.younger adults. Older adultsgalso prov1ded 1ess emotion
.information thanﬂdid middleiagedvadults.

The performance of older adults should be considered
‘1h terms of the cognitive demands of the expreSSive
language'task.’SuccéSSful performance in the oral
onéline description_procedureidepends on the‘extent to‘
gwhich lerical, Syntactic; and‘semantic processes can be
flexibly deploved in‘producingﬂoral expressive' o
language. Older adults with diminished proceSSing
flexibility might have difficulty coordinating (i.e.

'“selectiﬁg, activating, inhibiting) these processes as

35
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’ . Y
well as do younger,adults.‘One consequence of this
difficulty would be a loss in the: amount of‘information

conveyed in situations like the expressive language

-
. ]

—- task.
'The diminished processing fleXibility exnla;ation

for the poorer performance of older adults would have
been more compelling if working memory scores were
positively related to measures of eXpressive language
performanoe. The~1ack'of.sfgnificant effects was not
surmriaing; given that the working memor} scores of
younger adults innthe below average group were- |
considerahly Highe;ﬂthan the below average worklngfd
memory scores of the older adults. Because the working;
memory'scores werevcorrelated'with age,.the effect of”
‘processing flex1b111ty per se was difficult to isolate.
However, to support partially the diminished processing .
flexibility explanation, the sum of the most fre uently L
used semantic categogies (state, action, and goal) was
used as a global measure of performance. This measure

‘ was higher for older adults with above average working
memory scores (M = 35 0) than it was for older adults -

kalth below average scores (M = 25 3) and almost

1ndlstinguishable from the'performance of younger

adults (above average =,38.2, average(= 38 6 and below
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average = 37,6) and'middfeiaged adults'(above average =

'35 4 iaverage‘z 30, 7 and/ below average = 34.0).

The secondary goal off the present research was to
examine whether differences ‘in processing flexibility
influenced performance on the eeressive language task.
The results of this study showed an . unusual and
unanﬂiz(pated effect of working memory flexibility on

expfessive language performance. Adults with average .,

éworking-memory_scores,for their age range used less

detail and fewer object attributes in their

.adults'with below awerage"scores. Adults with above

working memory SCOres may have found the task less
demanding, making it easier to add additional detail

and object attrlbutes.‘They describe most of the

actions'withbelaboration.‘Adults_With average workiné

‘memory scores may have found the task somewhat

.

‘demanding,'making}it harder to add detail and object

attributes. They describe'most of the actionsfbut with
little elaboratiod. Adults with‘belgyiaverage‘scores
may have found the task even moreldemanding, making it
harder to. describe all the actions. They substitute
detail and object attribute information instead of~

describing actions. They describe fewer actions but

with more elaboration.®

—

descriptions than adults with‘above average .scores and ~
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Consisteﬁt with this post hoc explanation, adults

, with below\aye}age workiné memory ;cores'prov;ded fewer
actions (M = 18.1) than adalts wtth'above average
scores (ﬁ ='21,1). Moreover, adults with average
werking memory scores had a higher!pfoﬁortion‘of vague'
:descripﬁions af significaat events (M = ,19) than
adults with aBbve average working memory scoree'(ﬁ -
.14) and adults with belew average's;otes (ﬂ = ,15),
This‘Suggested that.the descriﬁtions by adults witt
:average working memdry scores werefless likely to”’
contain detail and object attributes. Thus, 1ndiv1dua1
differences ‘in working memory flexibility.may‘be
.related to tradeoffs between proyiding aaditienal
factions.ana elaborating already:established aetions.

e

'There was an uhanticipated'interaction between

~+ Working Memory and Age in the analysis of the state

category. Young and middle—aged adults with below,

average scores used less state infofﬂ%tion than youéﬁ‘
and middle—aged adultsvwith above average-ecores
-whereas older adults show the oppesite pattern. State
inforgat;gn;is presumably easier to pro?i&e but'lesS“
informative than aetionror goal information. As -
_processiﬁg flexibilit}.increaaes, there is a tradeoff
toward providing action and goal'instead of ‘'state

L%

" information which explains the increase in the Amaqbtf



39

" of state information as_working memory scores decrease
fdf young\adulee (above average ‘= '3.6; average = 3.9
- and below average‘- 4,3) and middlehaged\adulte (above
~average = 2,4, average = 3.4 and below avereg; = 4.8).
"owever, as ﬁdrk}ng memory scores increased in.older
adults, the average amount of state information also
increased because older adults still found the task
somewhat'demanding and provided state information ;gen
action information occurred too quickly. With more |
"processing flexibility, perhaps older adults would
substitute the state,information for 'action 1nformatidp
as hypothesized for younger and older adults. : \r

There was also a similar interaction between working
: memory and age in the analysis of hedges. Older adults" .
yiehdabove average working memory scores used more |
hedée57than(older adults with below averag; scores
wheneae young and middle-age adults showAnolreletion
betweeri rhe use of hedges\and working ine'mor'y score. ’
Although hedges were assumed to reflect uncertainty on .
the part of the speaker, some hedges could also reflect
a type of elaboration in that the use of»hedges,of;en g
'qualifiee ﬁhe‘information beiqg:conveyed. Vifwed'in
this way, older adults with above.averege scores
eleborated their descriptien by adding;hedges whereas

~younger adules elaborated their descriptiods by adding .

L/
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. detail and onject attribntes. The cautiousness of older
adults in decision making is wellldocumenten
(Botwinick, 1978) andlmay also be related‘toﬁtheir
greater use of hedges. o f B

£ /

Two final points are raised wﬂth ‘respect to
analagous research in languagg'COmprehension. First,
referential gpeeificitylappe:rs to decline in older
adults‘independentlf of retrieval deficits in long-term
memory. The orel on-line procedure 1acked the long-term
memory component that%yae required in the story
retelling'nrocedure. Part ofbthe‘reasdn why older
adults are less specific in their referring expression%.
may result from inadequate monitoring of communicative
‘needs or a false assumption of greater shared knowledge
(Ulatowska et al., 1986), Ho;ever, recent research by
Light en: Capps (1986) on preneun comprehension by
young’an&‘old adults showed that oider edults did not
comprehend pronouns as well as did _younger adults, -
Light and Capps (1986) attributed this efféct to the
older adnlts‘failure to recall the reievant contextual
informatiOn to determine the enfebedent,referent. In
.contrast, the present study found evidence of
referential disruption in older adults independent o%
long-term retrieval proceeses. Most of the contextual

;

cues were available at the ‘time tne description was



occurri&h.;An,important question\for future research
“concerns w?ether the reference effects with the present
proceﬁurg %re due to éhe same factor that caused
reference éffects‘in research of Light and Capps
(1986).‘A |

Second; although the concepis of causal knowlédge
and plan §chemata were developed to e;plain
comprehenéion of connected discourse, the preg&g&mﬁk
reéearch{bﬁggested that they are equalf"tmpbrtant in
6rganiziﬁgﬂ§he semantic macrostructure of expressive
language, Semantic organization may also be more'
suscepﬁible to’diminished processing flexibility. In
support gf,this clainm, 61def adults with below average
scores provided sf%nifiéahtly fewer goal statemeﬁts
than all other adults. Moreover; more emotion
information was given by'adulta.with above average d
working memory scores. Goélé and emotions are iﬁportant
cohgsive_devices in causal represenﬁgtioné of ﬁarrative-
discourse (Kemper, 1982; Trabasscf(’é'in‘q’iiSperfy, 19853 -

Wafren, Nicholas and Trabasso, 19 aiy ;

The findings of the present study indicated that
several aspects of-expreésive language in older adults
are likely to change under conditions reQUiring

considerablélprocessing._Thesé changes can be

characterized as a trend toward less cohesiveness, less
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spe?ificity and less elaboration .in expressive
language. Moreover, the nature of«age-reiated changes
in expressive language is qﬁalified by individual
differences in processing flexibility. Relative to
younger adults, older adults with above average ,
flexibility show smaller performance decrements than -
6lder adults with below average.flexibility.

The findings of the present study are generally
‘consistent with previous research on expressive
langﬁage'and aging. However, it should be recalled that
that th; sample of older adulta in the present study
represented the 'cream' of the older adglt population
(healthy, well—edu;dted, and with no neurological :
iﬁpairments). Hence, the age effects obtained iz the
preSent are likely to be-underestimateé—of the exteﬂt
of changesatypical in the general population.
Disruptions in languaée skills are symptomatic of
certain péthologies that have higher incidénces among
oldérAaddits (e;g. dementiés)._The present study shows
the importanée of aquiring normative data on the |
ﬁhanges in expressive language associated with normai
aglng. Moreover, the present data should be considered
when d;agnosing language abilities in older adults.

.There are two directions for future relearéh. First,

it is important to determine whether age-related

]
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differences in expressive language can be redJced by
tafk manipulations (e.g. different instructions,
different temporai constraints) and magerial
meniplulations (e.g. familiarity, pre-experimental
knpwledge). M?reover, snbject variables (e.g. verbal
. abi%ity, IQ,,nealthr\personality traits) maylalso be
related é& measures 5f expressive 1anguage. This 1line
of research has impl\cations for possible remedial
programs on maintaining language skills. Second, the
measures used in the. present- research reflect global
indices of performance and may be insensitlve to
certain asp&cts of expressive 1anguage; Future research
ahould be directed toward the development of more
sensitive measures, particularly measures of .
organization.and semantic cohesion. The expressive
language .task has uniimited potential as a tool to

investigate expressive language changes across

adulthood as well as expressive language in general.
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VI, Appendix A: Scoring Procedure :

Ku Significant Events.w - ., U

: ‘ v, . : . .

‘The fourteen events are numbered and described below
along with examples. After familiarizing yourself with
each event, indicate how .each event was mentioned by

-using the following numbers.

1 ¢ stated correctly
2 - gstated vaguely . . - '
3 - stated incorrectly (i.e. misperception)

1) fish swimming - Refers ‘to the opening scene where'
the fish is swimming by'a rock Just before 1t is.
attacked by the crab. The idea of 'swimming' has to be

'present to receive a score- of 'l', Saying 'there is a -

fish' is coded as '2',

1: . g 2 oL o 3 . '?'::):?
floating appears to be flying .
swims up to there is a - attack by -a 9
_ comes up o rock
Ly - - this 1is : annihilates
R " you see , kills
' comes up R

2) crab attacking fish - Refers- to thé_cran attacking
the fish for the first time..Score as vague if the verb

- for attack is ambiguous or too general (e 8. meeting.

- confrontation) :

1 2 3
ighase R going back and eats
®¥abs ' - forth ‘
after it # he after in_

-fight »" runs into
tries to catch :
snapping away . Y

- tries to- grab , : N

3) fish crawling - Refers to. the snail/fish crawling
away once under, the shell. There has to be a verb
denoting motfbn on the part of the fish if the unit is’

.scored as correct.

) 1. . : 2 o 3
walking continues on :
sneaking gets away

creeping I

moving along

| 4) fish relieved - Refers to the sagene in- which: thekd

fish wipes his brow ‘after crawling onto a rock ledge
that is shaped like an alligator. Score this event as



incorrect if 1edge is called an alligator. (NB, Also
score the object 'ledge' as incorrect)

1 2 '3
thinks he is safe ‘ swimming into
figures he's secure " inside a-mouth

climbs into a
5) crab attacking fish - Refers to the crab. attacking
the fish for the second time., Score as vague if the’
verb for attack is ambiguous or too general (e.g.
meeting, confrontation). S
.2 .3
tries to catch ° runs into
trying to get it keeps away from C e

chasing . him - - getting away
chases = upon him
after it

snipping at him’
snips at him

6). fish meeting eyefish - Refers to the little fish. oo
. running into the fish with big eyes. Score as vague 1f
there is no mention of 'traveling' by the little fish
-before it sees the fish with big eyes.

1 2

goes and sees by some eyes othef objects
meets there ‘ chasing 1t e

runs into : Mg eyes after

approaches him - ¢
is met by - saw his eyes ' '
swam’ past and ‘here is a pair

saw sees 2 big eyes

comes across there is a couple

" swims and sees

7) crab attacking fish -~ Refers to the crab ‘'attacking
the fish for the third time after the fish has

- encountered the fish with big eyes. Score as vague if
the verb for attack is ambiguous or too general (e.3."
meeting, confrontation)

1 2 . 3

to cut at him = interviews T

at it again - . smack into

fighting ) avoiding trouble
after him_ . running into ' o
gone after " there .comes the crab

catches and . coming at him

tries . : have another encounter

to get it . .caught ap with it



0 . :
8) fish escaping pike -/When the fish escapes the third

crab attack, he swims #Ato the mouth of the pike and
quickly swims out, Code as explicit when they say the
'figh: gets out of the/mouth' or 'goes in the mouth and
leaves'. Code as vag when they say 'just about got.
eaten' ‘ ' ’

¥

. gets away’ ust about got o -
gets out of aten ' ?
there leaves
‘ didn't get caught W

Just missed him

-about to be eaten

9) crah attackipg fish - The fish escapes ‘thé pike. by
swimming out of/ its mouth but before it gets too far,
it runs into the crab ‘for the fourth time. The crab
attacks but only for @wooment as the pike appears with
~ its mouth-gben. This event is not mentioned very often

~-and 1f it M, it is usually vague.

1 ' -2 : -3
trying to.-get, - goes underneath
tries to get crab is after

- crab right behind him
10) pike chasing fish - Refers:to the pike chasing the
-fish, Code as vague if they ‘only mention 'swimming"
withput a direction (like 'after him'),

+1 : 2 -3
is after they re running :
takes ;jafter . 1s ahead

being chased i 1is trying to get away
. 3y ,s%imming around-

11) fish and pike entering ship - Refers. to either the

pike or fish entering the sunken ship. Score as vague

if they do not use verbs of motion or movement but

simply say they are inside'. NB' They do not have to

mentien both pike and fish as long as they mention one

of théem. .

\

-1 : ' 2 ' : 3
chased inside in and out C
chased into theyicome ;o.e hole
down into chase continués ot
has gone down ~ is in- I _ (Q;'

- goes 1in . off through-
goes down _
going into

i
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12) fish and pike enteringxsponge ~ Refers to either
the pike or fish ent'ering the sponge. Score as vague if
they do not use verbs of motion or movement but simply
- say. 'they are inside' NB. They do not have to mention
both pike and fish but as long ‘as they mention one of

themo X N . .- g .
. 1 . : 2 L -. /

lands in . into

swaim into comes to a place
disappears into in.a .
swims into off into
goes:into o S BN
both land - o

swims in o
gone into ‘

13)_bu5bles rising - Refers the stene after the piker
has entered the sponge and has looked arpund. A bunch
of bubbles are shown floating to the top. '

1 g ’ -2 ' -3
* bubbles in ° * bubbles as
motion a state . -
bubbles that ° causing a lot of bubbles. -
float . a mass of bubbles
bubbles going bubbles all over
up - .see bubbles
bubbles are S
escaping

14) pike and crab attacking fish - Refers to either the
~crab or pike attacking the. fish at the very—end of the
.cartoon., Score as vague .if the verb for attack is .

ambigiious or too general (e.g. meeting, confrontation)

1 ' 2 ‘ 3 ‘ ’
trying to. .. having anothgr attack another -
puncture v set creature.
tries to get ~sticks at it .

L B, Salient Objects

The 24 objects a:S‘numbered'and examples are
provided below. After familiarizing yourself with each
object, indicate how each object was mentioned by using
the Q}lowing numbers. : :

1 - ated correctly

2 -~ stated vaguely ' : ' .

3 - stated incorrectly (the object was mispercieved
or misinterpreted)
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oo
)

b

. ’ . ' K .
Object _ ‘ o o
- #  Specific Vague Ingorrect
1 ocean e
sea " TS
water T
i o
2 rock L 47/ animal
3 claws
pincers scissors
4  shell _ cover " house
) g  hood .
5 twig . plece of something ~
vine ' something or other
‘tree . _ _ '
foliage : coL o~

piece of seaweed

. branch , S ///,;\_;__’,,———~———~—
6 rock shell of some mouth

kind
‘ perch - !
7 ledge - shelf

.8 cép |
hat
shell

9 rock

10 claws  ‘ ’ -sharp fingers
pincers :

11 cavern somewhere
cave rock ‘

12 ' eyeballs = large face mask
eyefish ' ! . .
luminous eyes

13 mouth

14 , jaws

teeth



15 - pincers
claws
16 .mast !

17 shipwreck
sunken boat
boat ,
derelict ship
sunken wreck
sunken ship

18 hold
hole
hatch .
hull of boat:

n the deck

19 porthole

20 seawveed
sponge
sand
ga?bage

21 like soap bubbles
g

air bubbles
bubbles

22 A?incers
23 fish bubble
‘24 mouth

C. Semantic Units

54

sharp fingers

some kind
of machine

obstruction
night thing
boat cavern
various places

Lé

treasure

hole
porthole chest
< manhole
N
some, plece
tube ‘
little hole
opening
softlike’ coral
material shells
structure like rock
snow : surface
sand or foam mushroonms
soft material snowbank
foamy thing jellyfish

jellied mush

" pile of bubbles

pourous

ball <«
circle

container

The“transcripts‘have already been parsed in such a
‘manner so that each line preceded by an 'S' indicates

one utterance.

Utterances are classified into semantic:

categories according to nature of the information they’
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convey. When coding for semantic information, consider
only content words. Remove or ignore all the extraneous
or noncontent words and consider only the nouns and
verbs that refer to the ongoing action of the story.
There are eight different categories of - semantic
information,

Utterances often contain both semantic information
and stylistic infromation as well as multiple N
occurrences of each type of story information. Two or
more categories of semantic information in one ‘
utterance i3 indicated by thgpuse of conjunctives like
'but' or 'and' as well as prébositions like 'to' when
they are followed by verb phrases (as in 'to do
something'). When two or more categories are conveyed
in the same utterance, join the codes (used to
represent each category) iﬁtp a multiple code.

1 - State - An objective condition of the world
environment or characters. Independent existence from,
any action or event. Because their are state changes
throughout the cartoon, this information can be
conveyed at any time. NB, Use this category only when
the majority of the utterance is state information.
State information in the form of adjectives or adverbs
" are coded as elaborations. '
eg. — takes place in the ocean

-~ there is a crab '

- he is too big

- there is a ship
2 - Goal Information: Actions, events or states which
by virtue &f the verb or additional information
*(information which provides an explanation of the
behavior) communicate purposive behavior or behavior
directly related to the implicit goals behind each

', character (implicit goal - fish wants to escape and the .

i crab and the pike want to catch the fish).

eg. - swims away, swimming - threatening

- hides, hiding —.didn't catch him
- escapes, escaping : - finds it :
- chases, chasing ~ doesn't find it .

- gets away, getting away - is safe :
< goes after, going after ~ i3 looking for him_
- attacks, attacking ~ seeking '
- trying to attack/get away
- the snail turns around to see if the crab was
watching
NB. the additional 1nformation "to see if the
crab was watching" qualifies this as a goal.

A . ' ¢



NB Use the goal infbrmation conservatively to avoid
coding utterances that only indirectly reflect goals,
When additional inf ‘matigm 4s included, do not score
it separately as id, altesdy captured by the goal
related code. The exceptig o this is when the

additional information reP#s to novel action/events
that have occurred in the story.

3 -~ Actions Information - Information describing
physical action 'such as 'swimming' or 'running' on the:
part of a character with no overt or direct
relationship to the goal at hand. In other words, no
explanation for the behavior can be derived from the
- information within the utterance. Can also refer to
action on the part of inanimate objects.
eg. — the shell fell off

- the bubble rose: .

- crawling on the ocean floor

— turns around and continues

- swimming by a rock

4 - Perception Informati nformation describing the
perception of a charact sually by the word "see". .
Words 1like "looking" and "W¥eghing" are not ¢onsidered

as perceptons but they may be goal-related information.
NB., The word "see" can also refer to a thought so
caution is advised when coding perceptions.
eg. — the crab sees the fish in the bubble

- captures hi's attention

- spots the fish

- spies the fish

- notices

- can't see 4

5 - Thoughts Information - Information describing the
current thoughts and beliefs of characters. Usually
indicated by verbs "knows" and "thinks".that specify
internal events. The:additional information following
such verbs is captured by the code for thoughts so do
.not code. the additional information unless it is novel.
This category also includes any speech acts by any
character (e.g. says 'how do you do?')
eg. - the glsh thought this was a great way of
fooling the crab.
NB. 'fooling the crab' has already
' occurred so it is not coded
+ = thinks he is safe
- thinks he is smart °
- knows he is in trouble
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6 - Emotions - Information describing the emotions and
feelings of characters. These can be embedded and
reasons may be given for the emotion. Do not code for
the reasons unless the information is novel (eg. the
ftsh got scared because he ran into an eye fish).
Emdtions are usually one word expressions-and thoughts
are usually longer expressions
eg. — the fish was scared
- - the fish was frightened
- the fish felt secure

7 - Oitcome - Information provided only at the end of
the cartoon which explicitly informg the listener that
the story is over.
eg. - that is all
P - that is the end
‘ - that is it

3 Lot . .
8 ~ Unclassifiable - Information which does not fall
into any of the categories above, but is definitely -
related ‘to the story.

D Referring Expressions

A

Code for thngay in‘which the s (snail), crab and
pike chgracters (*or*, "I&ts thereoﬁ’ refered to at
S*%'

ned, (gs a
_uthgﬁf§110w1ng
combinations ﬁf éﬁ n &pyrop¥?'w’\\g i ¥
0 Qta@teﬁ“océurﬂthdo‘ Gread

unf&g Ceg. ;helgharactéﬁ e Foy
'the £i&h or -%'f*ism a-j,_f‘ ;
x:nd N ] g
—lv1rlian,ﬁgood §uy,
gnames = Donald,: Mlster Gfaq )
T cvaﬁ,\shibk aligator, goldflsh snail
: Eﬁ.sh '”";'%*5*.' B R ]
B - big,- small,alittle : .
'e% q;~¥icious, delectable, poor, ‘mean
&
¥

AN L= O

ied % gaffer, creatufe, ‘animal, fellow,
D guy, thingé 4 : :
}'eVChAracters (fish crab and pike) are
‘refer: ‘g;anaphoricailyq use the following single
codesy ndt code anaphoric. references that are
immed 2 'repeated (eg. he, ‘he swam away) or in
e 5 ' brackets (eg.- e (he was) is too big).

R Vo,
N \ . ‘.

-
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7 - anaphoric -~ eg. pronouns like he, she, it, or they
8 - ambiguous anaphoric - when the referent cannot he’
determined

E. Style Units

A - Questions/Hedges - Use this category when the
utterance communicates labeling difficulty or
uncertainty either in the form of a question or as an'"
admission of uncertainty in lexical terms.®
eg. — what is that

- I don't know what that is

~ alligator or crocéodile

- looks like

- kind of like

- seems like

- seems to be

- something

B - Exclamations/Sound Effects - Use this category for
clear examples. Exclamations likg "oh®™, "um" and "ahh"
are to be ignored. * '
eg. vy oh my goodness, N
- 2o00m
1 - zip .
. ~ lo and® behold

Y

&

C - Detail - Use this category when additional detail
on objects and places are mentioned. This usually
includes modifiers 4like 'on top of' or at the bottom'.
Only use the codeé once if several modifiers are applied
the same object, '

D - Action Attributes - Use this category when the
manner of action or goal information is specified.
Usually adverbs. Only one code per action (e.g.
"silently and carefully-*walking" is coded with one
code)., -~

E - Object Attributes - Use this category when a

property(ies) of an object is mentioned. Usualily .
adjectives. Only one code per object. '
‘ eg. —~ dark cave ’ £
- bi% eyes , :

F - Repititions - Use this category for utterances
containing multiple instances of a single word.
eg, - running and running



]

- G - Story Comments - Use this category for utterances
‘directed towards the audience. Usually - holistig,
nature_ (ie. refering to the entire story) Usually -
fopinions and story evaluations.. . Lo .
d\.‘

“H.- Unclassifiable - Utterances which do not fgll into
any of the categories above, but are definitely not
‘related/to the story. ' : _ :



VII. Appendix B:FSummary Tables

C o _ Table A ,
O. \’ ’ v -
Mean groportion of Correct, Vague and
Incorrect Events

. . - ! : . s . . . .\~‘ ) ) .
Q&gtegory-“ o " Young - Middle-Age : 01d
Correct  BA .0.61 - 0.56  0.53 .
AA - 0.6l . 0.56 0,54
ey R 0.61 T 0.54 T 0.51
Vague . BA - 0.17 . 0.13 0,15
S A . 0.18 ... 0.18 0,20
AA £ 0.14 0,11 - 0,16
H0.16 0.1 .17
Incorrect  BA -0.00 L Otbl @~ 0;04
| A 50,00 - 0.02 0.03
W {770.00 0.0l . 0.04

Note. BA refers to below ‘average: worklng ‘memory scofe}
A refers to average working memory score and AA refers
to above average wp“king memory score,



T
5 I'L\’i"
Table. B
Mean proportion of Correci@AVague
and Incorrect:Qbjects"
*_ Category - ~_ Young Middle-Age -  01d
‘Correct = BA - 0.42 0.38. . 0.29
A ' 0.51 10.33 - . o 27;
o, : . . ‘<
' ” M .. 0.46 0.37° T0.31
‘Vague ~ BA . . _0.05 0.05 0.04
' . A . 770,03 ‘. 0.05 0.04 -
AA - 0,03 ° . 0.03 0.05
M . 0.04 0,04 - 0.04 -
" Incorrect BA 0,02 0.03 0.03"
' A - 0.01 0.02 0.04
. ®* ‘ -
M_l e 0.02 T 0001 . : 0004
- _ . . =
B8

61.

@ﬁtﬂ;_. BA refers to below average working memory score,
A refers. to- -average working memory score and AA refers

to above hverage worklng memory score.
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© to above average working Memory score.’

¢

. .
Table g' @
_Mean Frequency of State, Action,_‘: W
' and Goal Semantic ‘Categories 9
: .
o
' Caﬁegory Young s Middle—Age‘ o1d
State ~  BA 4.30 4,80 « 3,20
A 3.90 : 3.40 4.00
AA " 3060 . ’ 2.40 . 5.40
M 3.93 3.53 4,20
Action BA ©19.70 ©19.40 15.20
: ' A 24,00 17.80 16,50
3 AA '~ -21.80 . - 20,80 ~20.60
| M 21.83  19.33 17.43
Goal BA 13.60 9.80 .. ° . .6.90
A 10.70 ' 9.50 - 9.20
AA 12.80 - 12.20 9.00 '
“H 12.37 10,50 " §.37
'»{Note. BA refers to: below average working memory Score,
A refers to average working memory score and AA. refers

‘o,



Table D . ;

Mean Freguencz of Percgpﬁion Thought, Emotion,
Outcomelfand Unclassifiable Semantic Categories

. Category - : Young Middle-Age ‘01d
Percept. BA - ~ 1.50 10,80 1,70
A 1.70 1,20 1,30
AA . 1.60 1,30 . 0.80
M T1.60 .10 . - 1.27,
’ » ) . o . ,_U.O'.
Thought  BA ©1.90 1,60 1.30 "
. A 1.70 1,40  0.80
AL 2,200 1.50 1.20
M 1.93 ~1.50 1.10
Emotion . BA 0.40  0.60 0.10
‘A 0.700,  1.00 0,50
CAA 1.20 - t.20 .~ 0.70
T K L .93 0,43
Outcome ~ BA 0.20 0.10 70,10
: A . 0.10 0.+ 0.3
AA 0.20 0.38 © -~ 0.20
o M 0.17 0,20 .~ 0.20
. Unclass. BA 0.50. - . 0.20 - -0.40
“A . 0.20 0440 0.30
AA - 0.10 | 0.40 0.10
M 0.27  0.33 . .~ 0.27

: Note. BA refers to below average worklng memory score,
A refers to average working memory score and AA refers,

~ "to above average working memory score,

L ¢
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Table E . & %
Mean Ffeguengl of Noun Catég‘f§é5f3*  ;)1‘  T
,' * ' ‘-.’j" . ‘ . s » "‘.y .
Céteéory Young Middle-Age | 0xd
Role BA . 0.00 0.00 0.20
A 0.00 0.00 0.00
" 0.00 0.00 0.10
‘Name BA 0.00 5 0.00- 0.00
A 0.00 " 0.00 0.00
AA - 0.50 0.00° AT
M 0.17 0.00 - 0.03
- A 8.90 8.90 7.30
AA 11,10 9.60 7.40
N 8.97 5.37 753
General  BA 16,10 10.20 6.00
: A 14,30 8.40 7.30
AA © 13,00 11.50 7.40
M 14.47 10,03 6.90
Unspec. BA 1.30 0.80 . 2,50
A '0.20 1.80 ' 1.80 !
AA . 0.10 0.30 1.40 %o
M 0.53 ~ 0.97 1.90

e

the,’BAarefers‘to& iow'avé}age working memory Qcore,

A refers to averag
" .to above average working memory score. .

#rking memory score and AA refers

. .
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Table F

LR
i

. Mean Frequency of PronounACategpriee‘

LI

Category ' Young k Middle-Age e 01d
'With ©  BA 17.30 . 16,50 15590
It . AA 20,60 ° 16,70 17.00
| N 18.13 ~  17.20  ~ 15.93
| . - | o |
. Without BA .'0.60° 7 0.50 . 1.60
. A 0.40 0,40 . 1.
AA ’ 0.30 A 0.80 On 0
< TH 0.43 0.57 ~1.20

. .
Note. BA refers to below average working memory score,
A'refers to average working memory score and AA refers
to above average working memory score. With refers to
pronouns whose antecedent referencertOuld be determlned
and Without refers to pronouns whose antecedent
;rreference could not be determinea

=3

&



Table G L

‘Mean Frequency of Modifier Categories

[

Category | Young . Middle-Age 0ld
Personal - BA. 1.20 " 1.40 7 1.10
AA' 1040 0.80 e 2.00
Spatial  BA: 13.20 . 4.90. - 5.70
A 10.50  6.20 5,70
AA 9.20 . 5.40 7.20

M 10.97 5.50 . 6.20

%

Note. BA refers to below average working memory score,
A refers to. average working memory score and AA refers
to above average working memory scoré.

o



Table H

Mean Frequency of Detail, Action‘Attribute,%Objgpt-‘,_,
Attribute, and Repitition Style Categories - '

T

J.

Category Young [ ' Middle-Age OldJ
Detail BA 2.10 3.10 1,40
: A 0.90 0.70° 0.70
AA 2 .50 3‘ 20 2'. 80 :
TN 1.83 2.33 ~1.63
Action BA . 0.90 ©1.00 1,00
AA 1.10 . 0,40 0.60
| M 0.93 0.63 ~0.57
Object -BA ~ 0.70 ~1.00 . - 0,50
AA 0.50 1.30 ~0.80
M 0,47 0.77 0,53
Repit. BA - 0.60, 0.20 0.50
: A .. 0350 ©0.30 .. 0.60
AA - oégﬁ,ﬁ . 0.40 0.40
M 0.47 ~ 0.30 " 0.50.

Note. BA'refers to below average working memory score,
A refers tq average working memory score and AA refers»
to above ‘&age worklng mémory score., £

)
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Table I

Mean Frequency of Hedge, Sound Effect,
Comment and Unclassifiable Style Cataggries

Cafegory’ Young Middle-Age " 01d
F '\
Hedge BA 2.80 2.70 340
A 1.20 © 3,00 . 4.40
AA - 1..60 2.50 7.60
M 1.87 2.73 5.13
Sound BA } 2.10  0.30 - 0.20
Effect ©~ A { 0,20 ¢ -7 0.60 0.00
AA . 0.20 \ 0.60 0.60,
S ~0.83 _  0.33 0.27
Comment  BA - 1.30 - 0.90 . 0.60 -
T A © 0.70 0.80 1.40 ’
AA, . 1,00 0.90 0.70
Unclass., . BA 0.00 0.20 0.10
AA 0.00 - 0.00 - 0.00
M 0.03 0.07 . 0.03

Note. BA refers to below average worklng memory score,
A refers to average working memory score and AA refers
to above average working memory score. ’



