Language in Adulthood

It is tempting to postulate that language development
across the lifespan is U-shaped such that language
“regression” mirrors language acquisition (Jackson,
- 1958; Jakobson, 1941/1968). Typically, this regression
' hypothesis is put forth to account for aphasic disorders
' (Grodzinsky, 1990); it has also been applied to lan-
guage loss with regard to the discontinued use of a first
language (Hyltenstam & Obler, 1989) and the decline
. of language in dementia (Emery, 1985, 1986). Both
strong and weak forms of the regression hypothesis
~ have been proposed: The strong form holds that lan-
J guage regression is the mirror image of language ac-

quisition at all levels of analysis; the weak form suggests
- parallels while acknowledging difterent mechanisms
or principles. There is little empirical support for the
strong hypothesis (see Kemper, 1992a, for a discus-
sion). This chapter and the corresponding chapter on
acquisition (Golinkoff & Hirsh-Pasck, Chapter 14, this
‘volume) explore the weak hypothesis.

Within the cognitive-aging framework, there has
“been an emphasis on four contrasting accounts of
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age-related changes to language: cognitive slowing,
inhibitory deficits, the effects of working-memory
limitations, and language-specific effects on word re-
trieval. This chapter considers each account with re-
gard to a salient phenomenon: older adults” use of a
simplified speech register resulting from an age-
related decline in the syntactic complexity of oral and
written language.

Older adults appear to use to simplified speech
register (Benjamin, 1988; Cooper, 1990; Davis, 1984;
Kemper, Kynette, Rash, Sprott, & O’Brien, 1989;
Kynette & Kemper, 1986; Shewan & Henderson,
1988), and this simplification appears to be progres-
sive with age. Kemper, Thompson, and Marquis
(2001) have traced this age-related simplification of
language by tracking two aspects of the linguistic struc-
ture of spontancous speech: developmental level
(D-level) and propositional density (P-density).

D-level is computed by assigning points to sen-
tences based on their complexity and order of emer-
gence in children’s language. D-level is sensitive to
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the amount of embedding and the type of embedding
used to create complex sentences. Simple, one-clause
sentences earn zero points. Sentences containing in-
finitives, gerunds, relative clauses, and other forms of
embedding earn 1 to 6 points. Sentences with mul-
tiple forms of embedding and subordination earn
7 points. The second measure, propositional density
(P-density), assesses how much information is packed
into a sentence relative to the number of words. Each
utterance is decomposed into its constituent proposi-

tions, which represent propositional elements ans
relations between them. The P-density for cach
speaker is defined as the average number of propos
tions per 100 words.

The oral language samples were elicited from =
panel of older adults, and mixed modeling was used
examine longitudinal change in D-level and P-densis
(see Figures 15.1 and 15.2). The fixed effects describe
two aspects of the linguistic measures: the initial leve:
(or intercept) and the pattern of change with age
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FIGURE 15-1. Longitudinal change in grammatical complexity (D-level) (top panel) and in propo-
sitional content (P-density) (bottom panel) for healthy older adults. (From Kemper, Thompson, &
Marquis, 2001. Reprinted with permission of the American Psychological Association.)
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FIGURE 15-2. Illustration of digit span as a covariate in the age by grammatical complexity model
for the healthy older adults (top panel) and vocabulary as a covariate in the age by propositional
content model for the healthy older adults (bottom panel). (From Kemper, Thompson, & Mar-
quis, 2001. Reprinted with the permission of the American Psychological Association)

(coefficient for the linear slope for age, and, poten-
tially, coefficients for higher order age terms—e.g.,
age? and age’). Random effects indicate that there is
individual variation in the intercepts or pattern of
change. This analysis indicated that the syntactic com-
plexity of healthy adults’ speech declines in late adult-

hood. Both the grammatical complexity and the
propositional content of older adults’ spontaneous
speech decline between ages 74 and 78. In both cases,
the pattern of decline was a cubic function of age, such
that a period of relative stability was followed by a
period of accelerated decline and by a third period of
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more gradual decline. The mixed modeling also in-
dicated that there was considerable individual varia-
tion in older adults’ initial level of grammatical
complexity and propositional content, as well as indi-
vidual variation in their rate of decline. The initial
level of grammatical complexity was predicted in part
by the participant’s composite score on the Digits
Forward and Digits Backwards test from the Wechsler
Adult Intelligence Scales—Revised (WAIS) (Wechsler,
1958); further, the grammatical complexity of those
with higher initial scores also declined somewhat more
rapidly with advancing age. In contrast, the initial level
of propositional content was predicted in part by the
participant’s score on the Vocabulary test from the
WAIS, and those with higher initial scores declined
somewhat more rapidly with advancing age.

The age-related decline in grammatical complex-
ity and propositional content may have its onset in
young adulthood. Snowdon et al. (1996) analyzed
language samples from a group of nuns, members of
the School Sisters of Notre Dame. The nuns produced
autobiographical writing samples at the time they took
their final religious vows, between 18 and 32 years of
age. When the nuns were 75 to 93 years of age, they
were given a battery of tests of cognition and memory
designed to assess probable Alzheimer’s dementia.
Low linguistic ability in young adulthood, indicated
by low D-level (termed grammatical complexity by
Snowdon et al., 1996) and/or low P-density (or idea
density) in these language samples, was associated with
increased risk for poor performance on the cognitive
and memory tests in late adulthood. Low P-density in
young adulthood was also associated with increased
neuropathology characteristic of Alzheimer’s disease for
a small number of nuns who had died. In a follow-up
study, Snowdon, Greiner, Kemper, Nanayakkara, and
Mortimer (1999) linked low linguistic ability, measured
by P-density in young adulthood, to increased all-cause
mortality among the nuns.

Kemper, Greiner, Marquis, Prenovost, and Mitz-
ner (2001) have traced these measures of linguistic
ability over the lifespan, comparing the initial samples
collected from the nuns to those elicited when they
were in their 40s, 70s, and 80s. Further, they investi-
gated how education and adult experiences affected
initial linguistic ability and its decline. P-density ap-
pears to be a general measure of cognitive and neuro-
logical development that is not related to grades in
high school English or mathematics nor is it affected
by adult experiences including obtained advanced

educational degrees. Low P-density in young aduls
hood may reflect poor neurocognitive developmens.
which in turn may increase susceptibility to age
related decline due to Alzheimer’s or other diseases.

The simplified speech register used by older aduls
differs from three other simplified speech registess
(restricted codes, pidgin languages, and elderspeak
Bernstein (1968) characterized the speech of individu-
als from lower socioeconomic levels as involvine
“short, grammatically simple, often unfinished, sen-
tences with a poor syntactical construction; simple ans
repetitive use of conjunctions . . . thus modifications.
qualifications, and logical stress tend to be indicated
by non-verbal means; frequent use of short commands
and questions; rigid and limited use of adjectives and
adverbs; infrequent use of the impersonal pronoun (it
one) as subject of a conditional sentence; statements
formulated as questions. . . . a statement of fact is often
used as both a reason and a conclusion . . . traditiona!
phrases . . . symbolism of a low order of generality ..~
implicit meaning” (1968, p. 228). While the speech of
older adults and young adults under dual-task condi-
tions shares many of these properties, it differs from this
“restricted” register in a number of ways, most signifi-
cantly in terms of its varied vocabulary and expressive
content, as reflected in the P-density measure. Sentence
length exceeds that reported by Bernstein and a wide
range of grammatical constructions are used, although
complex forms with relative clauses, embedded infini-
tives, that-clauses, and so on are infrequent.

This simplified speech register of older adults alse
differs from another form of simplified speech, pidgin

language. Pidgins are simplified languages formed
when speakers of two or more languages come in con-
tactin trade or maritime situations. Pidgins are typically
lacking many features, including “consistent marking
of tense, aspect, and modality; relative clauses; move-
ment rules; embedded complements, in particular in-
finitival constructions; articles, especially indefinite™
(Bickerton, 1981). Older adults” speech resembles pid-
gin language only that complex, embedded construc-
tions are rarely produced, reflecting the demands placed
on working memory by these constructions.

Another form of simplified speech is elderspeak.
Elderspeak is a special speech register directed to older
adults; it is evoked by negative stereotypes of older
adults but it is also used somewhat indiscriminately
(Caporael, 1981; Caporael & Culbertson, 1986:
Kemper, 1994; Ryan, Giles, Bartolucci, & Henwood.
1986). Many of the characteristics of elderspeak, such



=< its slow rate, exaggerated prosody, and simplified
srmtax and vocabulary, resemble the characteristics of
other speech registers such as those directed at young
children, foreigners, and household pets (see
Colinkoff & Hirsh-Pasek, Chapter 14, this volume).

Kemper and her collaborators (Kemper, Van-
Zeputte, Rice, Cheung, & Gubarchuk, 1995; Kemper,
Oithick, Warren, Gubarchuk, & Gerhing, 1996) have
=amined this claim experimentally. They have shown
“hat young adults spontaneously adopt a simplified
speech register when addressing older listeners dur-
g a referential communication task. Young adults
srovide more information in terms of words, utter-
znces, instructions, and location checks on the
listener’s progress and they also “package” this infor-
mation differently. The young adults pause more of-
<=0, use shorter sentences, use few complex syntactic
constructions, and reduce the informational content
of individual utterances by lowering the propositional
density. These speech adjustments appeared to ben-
=5t the older listeners, who were able to reproduce the
maps more accurately than when they were paired
with older speakers.

The use of elderspeak in these studies did enhance
the performance of the older adults, but the older
=dults reported experiencing more expressive and re-
ceptive communication problems when they were
paired with young partners who used elderspeak. The
use of elderspeak appeared to trigger older adults” per-
ceptions of themselves as communicatively impaired
=nd led to increased self-report of expressive and recep-
sve problems. Harwood, Giles, and Ryan (1995) argue
<hat the use of elderspeak, as well as other age-based
Schavioral modifications, contributes to development
of an “old” identity, reinforcing negative stereotypes of
older adults and lowering older adults” self-esteem.

Kemper and Harden (1999) tried to disentangle
hose parameters of elderspeak that actually benefit
older adults’ performance from those that trigger older
=dults’ negative self-assessments. They concluded,
=%er a series of experimental studies evaluating differ-
=nt variants of elderspeak, that semantic elaborations
=nd syntactic simplifications improve the performance
~“voung and older adults, whereas reducing sentence
length and using exaggerated prosody have no effect
=n performance. They also found that older adults
experience more negative self-assessments when their
parters address them in modified “babytalk” —with
figh pitch, exaggerated prosody, slow speaking rate,
=nd short sentences.
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Older adults do not appear to adopt different
speech registers for different partners (Kemper et al.,
1995, 1996). In these studies, the older adults used a
consistent speech register for young versus older part-
ners. They may do so for a variety of reasons: they may
not be sensitive to the same situational or interpersonal
cues that elicit code-switching by young adults, or they
may be unwilling to adopt a form of babytalk when
addressing peers because they are sensitive to its nega-
tive connotations. Older adults may use elderspeak
with other older adults whom they perceive to be cog-
nitive impaired, but will not use elderspeak with
healthy, active older adults in order to avoid giving
offense or being patronizing.

FOUR ACCOUNTS OF AGE-RELATED
CHANGES TO LANGUAGE

Effects of Cognitive Slowing

General slowing has been implicated in a variety of
models of the effects of aging on cognition (Salthouse,
1992), including language and text processing.
Wingfield and his colleagues have investigated how
cognitive slowing may constrain older adults’ language
processing using a variety of auditory listening para-
digms. Stine, Wingfield, and Poon (1986), for ex-
ample, tested whether increased propositional density
of text and increased presentation rates disrupt older
adults’ recall of auditorily presented text. Stine and
colleagues found that older adults were not differen-
tially affected by propositionally dense text, though
their recall performance was differentially poorer for
speeded text presentation. In a related study, Wing-
field, Tun, and Rosen (1995) examined younger and
older adults’ recall of speech segments that varied in
terms of rate of presentation, length, and syntactic
well-formedness (i.e., whether or not the segment
started or concluded at a syntactic boundary). Older
adults’ recall, like that of young adults,” was best at
normal rates of speech and for segments that occurred
at syntactic boundaries. These findings suggest that
older adults encounter a processing bottleneck in
parsing rapidly presented speech, particularly when its
segmentation is random. Recall was poorest for seg-
ments presented at fast rates and that occurred at ran-
dom intervals. Cognitive slowing has also been
implicated in a series of studies using a self-paced lis-
tening procedure in which participants are able to
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control the auditory presentation of texts segment by
segment. Older adults tend to select slower speech
rates and smaller segments (Wingfield & Ducharme,
1999; Wingfield, Lahar, & Stine, 1989).

Cogpnitive slowing may also affect how young and
older adults allocate processing time during reading.
Studies by Stine-Morrow and her colleagues (Stine,
1990; Stine, Cheung, & Henderson, 1995; Stine-
Morrow & Hindman, 1994; Stine-Morrow, Milinder,
Pullara, & Herman, 2001) examined word-by-word
reading times, regressing young and older adults’
reading times on a variety of word-level, sentence-
level, and text-level features. In general, young and
older adults have been found to allocate time very
similarly; however, age differences in reading-time
allocation have been reported for specific aspects of
syntactic and semantic processing. For example,
Stine (1990) found that both young and older adults
allocate reading time to word-level and constituent-
level processing. However, they found qualitative
differences in how time was allocated at clause and
sentence boundaries. Young adults spent extra time
reading words that occurred at sentence boundaries,
minor clause boundaries, and major clause bound-
aries. While older adults also allocated extra time to
major and minor clause boundaries, they did not
spend extra time at sentence boundaries.

Stine-Morrow, Ryan, and Leonard (2000) con-
firmed this finding in a study of sentence processing,
comparing subject-relative (“The noise that terrified
the baby was very loud”) and object-relative (“The
noise that the man made was very loud”) clause con-
structions. They found that young adults allocated
additional processing time to the object-relative con-
structions whereas older adults did not. As a result,
young adults had good comprehension of these con-
structions whereas older adults often interpreted these
constructions incorrectly.

Stine-Morrow, Loveless, and Soderberg (1996) let
young and older adults read syntactically coherent text
at their own pace. Both young and older adults who
achieved good recall allocated extra reading time to
syntactically complex sentences. However, some age
differences were found with regard to other time-al-
location strategies used to achieve good recall. For
young adults, good recall was related to the allocation
of additional reading time to infrequent words and to
new concepts first mentioned in the text. However, for
older adults, good recall was related to allocation of

additional reading time as they progressed serialls
through the text. These findings indicate that olde
adults use a different strategy than do young adults s
achieve good recall. Whereas young adults rely on z=
calling key words and concepts, older adults may rels
on recalling a global text structure that is built up
serially.

If so, context may be particularly beneficial to oldes
adults, as it is for children. Soederberg Miller ane
Stine-Morrow (1998) explored the effects of back-
ground knowledge on reading strategies. In one con-
dition, a passage title established a meaningful contess.
The titles did facilitate conceptual integration at sem-
tence boundaries, particularly for older adults. When
no titles were provided, the readers spent more time
accessing low-frequency words and read more slowls
as the text progressed serially, suggesting that they were
spending additional time building up a context in
which to interpret individual words and sentences.
The latter effect was exacerbated for older readers.
again suggesting that older readers rely on a global or
situational model in order to interpret what they read.
Successful older readers may be those who are best
able to differentially allocate reading time and other
cognitive resources (see also Morrow, Stine-Morrow,
Leirer, Andrassy, & Kahn, 1997).

Critique

It is plausible that an overall decline in processing
speed might account for older adults’ use of a sim-
plified speech register. Two assumptions are neces-
sary: (1) Speech production is constrained by implicit
or explicit time pressures in many tasks and situa-
tions; and (2) older adults’ slower rate of speaking
reflects general slowing of all component linguistic
processes. Hence, older adults may adopt a simpli-
fied speech register in order to maintain acceptable
speech-production rates by avoiding costly produc-
tion rate increases associated with complex construc-
tions. However, this account would also imply that
older adults’ complexity should vary with their
speech rate and perception of time pressures; this
does not appear to be the case. Kemper et al. (1995,
1996) examined older adults’ speech rates with dif-
ferent partners and found that speech rates with
young partners were equivalent to those with older
partners who might be expected to be more tolerant
of slow production rates.




Effects of Inhibitory Deficits

A different account of older adults’ language has been
put forth by Hasher and Zacks (1988). They proposed
that inhibitory mechanisms weaken with age and per-
mit the intrusion of irrelevant thoughts, personal pre-
ccupations, and idiosyncratic associations during text
encoding and retrieval. These irrelevant thoughts
compete for processing resources and impair older
2dults’ comprehension and recall. Hence, older adults’
comprehension may be affected by distractions or
ntrusive thoughts. For example, when a text contains
distracting words printed in a different typeface, young
=dults are able to ignore the distracting material, even
=hen it is related to the text, whereas older adults are
mot able to ignore the distracting material, which slows
heir reading, impairs their comprehension, and ren-
ders them subject to memory distortions (Connelly,
Hasher, & Zacks, 1991; Zacks & Hasher, 1997).

Hasher, Zacks, and May (1999) postulate three func-
sions of inhibition: preventing irrelevant information
“om entering working memory, deleting irrelevant
mformation from working memory, and restraining
orobable responses until their appropriateness can be
assessed. They argue that older adults suffer from a va-
siety of processing impairments that can be attributed
2o decreased inhibitory mechanisms. Hence, older
=dults’ language processing may mirror that of young
=dults whenever the task requires the active application
of processing strategies, since excitatory mechanisms are
spared, whereas older adults’ language processing may
e impaired relative to young adults’ whenever inhibi-
orv mechanisms are required to block out distractions,
clear away irrelevancies, or switch between activities.
Individuals with poor inhibitory mechanisms may not
only be more susceptible to distraction but also be less
zble to switch rapidly from one task to another and rely
on well-learned “stereotypes, heuristics, and schemas”
“Yoon, May, & Hasher, 1998, p. 123).

This hypothesis received support in a study by
Kwong See and Ryan (1996). Kwong See and Ryan
=xamined individual differences in text processing
=sributable to working-memory capacity, processing
speed, and efficiency of inhibitory processes, estimated
5+ backward digit span, color naming speed, and
Stroop interference, respectively. Their analysis sug-
zested that older adults’ text-processing difficulties can
Se attributed to slower processing and less efficient

- mhibition, rather than to working-memory limitations
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Two studies by Connelly et al. (1991) compared
young and older adults” reading to provide key sup-
port for inhibitory deficit theory. In the first study, the
investigators compared passage reading times and
answers to probe-comprehension questions for young
and older adults for texts that did or did not have dis-
tracting material interspersed amid target texts. In the
distracting version, irrelevant words and phrases were
inserted every three to four words. The distractors were
presented in a different typeface. The distractors con-
sisted of words or phrases conceptually related to the
content of the target text (in experiment 1) and re-
curred repeatedly throughout the target text. Connelly
etal. reported that young adults not only read the texts
containing the distracting material more rapidly than
older adults but also showed greater comprehension
of the target material. This simple finding has provided
the clearest support for inhibitory-deficit theory. Older
adults are more distractible than young adults because
they are less able to suppress or inhibit reading-task-
irrelevant words and phrases.

In their second experiment Connelly et al. (1991)
compared three types of distractors: words related in
meaning to the passage, words unrelated in meaning,
and meaningless strings of Xs. They found that related
distractors slowed older adults’ reading times more
than unrelated ones and that the Xs slowed older
adults’ reading times relative to a baseline condition.
They also found that young adults’ reading times were
slowed by the Xs as well as by distractor words, but that
related versus unrelated distractors did not differentially
affect the young adults. They suggested that the related
distractor words “produce what might be a greater
breadth of spontaneous activation” (p. 539) for older
adults who may also expend “greater effort to under-
stand” (p. 539) the related distractors and text passage.
Despite their efforts to understand the text, older adults
are ultimately less successful than young adults in terms
of performance on the comprehension probes.

Connelly etal.’s (1991) conclusion has been chal-
lenged by Dywan and Murphy (1996), who modified
the procedure to include a surprise word-recognition
test for the interposed material. They found that the
young adults had superior recognition memory for the
distractor words, a result that is difficult to explain if
the young adults are assumed to have been successful
at inhibiting processing of the distractors. Burke
(1997) also argues that research on semantic priming,
the activation of word meanings, and the detection of
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ambiguity provides “no support” for claims that “older
adults are deficient in suppressing contextually irrel-
evant meaning or that they activate more irrelevant
semantic information than young adults or that they
retrieve more high frequency, dominant, or typical
information than young adults” (p. P257).

However, inhibitory deficits may contribute to a
variety of difficulties reported for older adults in dual-
and multi-tasking situations. For example, Stine,
Wingfield, and Myers (1990} examined younger and
older adults’ recall of information from a television
newscast that was presented in auditory format, audi-
tory supplemented with a written transcript, or the
original auditory and visual recording. Although the
written transcript and visual presentation aided
younger adults’ recall of the information, older adults
did not benefit from a written transcript.

Tun, O'Kane, & Wingfield (2002) asked young and
older adults to listen to lists of words while ignoring
competing speech. They varied whether the compet-
ing speech was meaningful (read in English) or mean-
ingless (read in Dutch by the same speaker). Whereas
young adults were capable of ignoring the competing
speech, the older adults’ recall of the target words was
severely impaired by the competing speech. This com-
peting speech effect was greater for older adults when
the competing speech was in English than when it was
in Dutch (a language that closely resembles English
phonology and prosody), suggesting that the effect is
due to attentional factors (see also Tun & Wingfield,
1999). Indeed, controlling for hearing acuity did not
eliminate this effect. They concluded that young adults
* are able to filter out competing speech whereas older
adults are less able to do so.

Critique

Is inhibitory deficit theory a good candidate for ex-
plaining the simplified speech of older adults? Inhibi-
tory deficit theory predicts that older adults should be
more distracted as they speak; thus, older adults’
speech should resemble that of young adults” under
divided attention conditions. There does not appear
to be a significant research literature on the effects of
distraction on speech, apart from a few studies of the
effects of distraction on speech organization and flu-
ency. These studies suggest that hesitations, false starts,
filled and unfilled pauses, and vague, disorganized “scat-
tered” speech result (Hassol, Margaret, & Cameron,

1952; Jou & Harris, 1992; Southwood & Dagenais.
2001).

Some support for inhibitory deficit theory comes
from a recent study by Kemper, Herman, and Lia=
(2003) that suggests that the speech of young adulis =
sensitive to dual-task demands and can shift to a speech
register resembling that of older adults under demand-
ing conditions. Hence, speech production may com-
pete for critical processing resources with other tasks.
affecting grammatical complexity at the cost of main-
taining secondary task performance.

Hasher and Zacks (1988; Zacks & Hasher, 1997
have suggested that off-target verbosity (Arbuckle &
Gold, 1993) is a characteristic of older adults resulting
from the breakdown of inhibitions, but this claim =
highly controversial. Even if off-target verbosity is
proved to be an age-related phenomenon, it is incon-
sistent with the observed simplification of older adults’
speech. While off-target speech does tend to have re-
duced propositional density, as it is often vague, redun-
dant, and repetitious, it can be syntactically complex
as well as rapid and fluent. Hence, inhibitory deficit
theory does not seem to provide a viable account of
older adults’ use of a simplified speech register.

Effects of Working Memory

Working-memory limitations do appear to affect older
adults’ language. Most of the support for this hypoth-
esis is correlational. For example, Kemper et al. (1989)
reported that the mean number of clauses per utter-
ance, a general measure of the complexity of adults’
language, is positively correlated with the adults’ back-
ward digit span using the WAIS subtest (Wechsler,
1958). Further, Kemper and Rash (1988) calculated
Yngve depth (Yngve, 1960), a measure of the work-
ing memory demands of sentence production, and
found that it was positively correlated with WAIS digit
span as well as with mean clauses per utterance.
The working-memory explanation for age-related
changes to language is supported by findings from a
few studies of sentence comprehension. For example,
Zurif, Swinney, Prather, Wingfield, and Brownell
(1995) examined younger and older adults” online
processing of object- and subject-relative sentences
using a cross-modal priming task. In object-relative
sentences, the object “moves” from the object posi-
tion of the subordinate clause and leaves a “gap”or
trace (e.g., “The tailor hemmed the cloak; that the




~tor from the studio needed (#;) for the performance”).
= subject—relative sentences, the gap is indexed by the
“hicct of the matrix clause (e.g., “The gymnast loved
= professor; from the Northwestern city who (t;) com-
plained about the bad coffee”). The focus of their analy-
~= was to determine whether reactivation of the
sntecedent occurs at the gap during sentence process-
g Zurif etal. (1995) found that older adults evidenced
siming for the subject- but not object-relative sen-
~nces (experiment 1). In a second experiment, Zurif
== al. (1995) reduced the distance between gap and
=ntecedent in objectrelative sentences from seven or
=izht intervening words to five and found a significant
saiming effect at the gap position. The authors con-
~lude that older adults reactivate the antecedent when
“.e distance between antecedent and gap is short. Zurif
=+ al. do not report a direct comparison of young and
-1d. but interpret their results as showing that older
~dults’ immediate syntactic analysis of a sentence is
=ected by working-memory limitations.

This study and other studies attempting to link
-=ntence-processing problems to working-memory
Lmitations have been severely criticized on a number
5 methodological and procedural grounds (see
Caplan & Waters, 1999, and subsequent responses).
Caplan and Waters (1999, 2002) have argued that
sintactic parsing and other interpretive processes—
including lexical access, assignment of thematic
coles, and the determination of topic, focus, and co-
seference —rely on a specialized processing system
with a separate sentence-interpretation resource unre-
L=ted to traditional span measures of working memory.
The Caplan and Waters’s theory (1999) predicts simi-
lar patterns of online processing for all readers since in-
sempretive processes are buffered from working-memory
Umitations. All readers should show increased process-
ing delays at points of maximal syntactic complexity.

Caplan and Waters (1999) point to a study by
Kemtes and Kemper (1997) as support for their theory.
Kemtes and Kemper examined the relationship be-
sween younger and older adults’ working memory and
online syntactic processing. They used a word-by-word
seading paradigm to assess younger and older adults’
online comprehension of temporarily ambiguous sen-
tences (e.g., “Several angry workers warned about low
wages . . .”) that were resolved with either a main verb
“aterpretation {“Several angry workers warned about
low wages during the holiday season”), or a reduced
celative clause interpretation (“Several angry workers
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warned about low wages decided to file complaints”).
Kemtes and Kemper also assessed adults’ off-line com-
prehension of the sentences by presenting a compre-
hension question immediately after each sentence had
been read. The primary finding was that while older
adults” online reading times were slower than those
of younger adults, the syntactic complexity did not
differentially impair older adults’ enline comprehen-
sion of the sentences. In contrast, older adults’ off-line
question comprehension was influenced by the syn-
tactic ambiguity manipulation in that question com-
prehension was reliably poorer, relative to young, for
the syntactically ambiguous sentences.

Waters and Caplan (1996a, 1996b, 2001), in a se-
ries of studies, have directly examined the hypothesis
that working-memory limitations affect older adults’
ability to process complex sentences. These studies
have used the auditory moving windows paradigm.
This technique allows the listener to start and stop the
presentation of sentence and permits the analysis of
phrase-by-phrase listening times, analogous to visual
moving windows paradigms that permit the analysis
of word-by-word or phrase-by-phrase reading times.
The studies by Caplan and Waters typically examine
the processing of subject- and object-relative clause
constructions, such as those below:

Subject Relative Clause: The cabin;; that (t;)
warmed the scout (t;) contained the firewood.

Object Relative Clause: The cabin, ; that the scout
warmed (f) (f;) contained the firewood.

The subject-relative clause construction imposes
few processing demands on the reader or the listener:
In the relative-clause construction, the subject of the
main clause, (t), is also the subject of the embedded
relative clause, (t;). The objectrelative clause construc-
tion challenges the reader or listener to assign the cor-
rect syntactic relations. In the relative clause
construction, the subject of the main clause,(t;), must
also be interpreted as the object of the embedded
clause, (t;).

Waters and Caplan (2001) compared how young
and older readers allocate listening time to critical
phrases of relative clause sentences. Despite differ-
ences in working memory, listening times were dis-
tributed similarly by young and older listeners. All
paused longer when they heard the embedded verb
in the complex relative-clause sentences than when
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they heard the corresponding verb in the simple ver-
sion; this additional time is attributable to the extra
processing required to recover its direct object. They
found no evidence that differences in age or working
memory led to different processing strategies, support-
ing their theory.

Critique

Although few of the studies reviewed by Caplan and
Waters hold up under their scrutiny, their own experi-
ments are not without flaw. The central issue is their
choice of the auditory moving window paradigm over
other, more widely accepted techniques such as word-
by-word reading paradigms or eye-tracking paradigms.
They defend the auditory moving window paradigm
as “not obviously less natural” (Waters & Caplan,
2001) than other techniques. However, it may clash
with the findings of Wingfield and his colleagues (dis-
cussed above) who compared young and older adults’
segmenlation strategies, preferred presentation times,
and allocation of processing time during listening and
reading tasks. Wingfield et al. (1989, 1999) showed
that older adults prefer slower speech rates but also
smaller segments than young adults. Stine etal. (1995)
showed that older adults ignore clause, phrase, and
sentence boundaries. Waters and Caplan segment the
sentences so that they can compare listening times for
words or phrases used in different constructions. Some
segments are single words, some noun phrases, some
a complementizer plus a noun phrase. Hence, partici-
pants do not control the length of segments or the
location of segment boundaries, only the interval be-
tween the presentation of one segment and the next.
It may be that this imposed segmentation conflicts
with older adults’ natural segmentation strategies,
obscuring any differences in the remaining processing
parameter— time —owing to age or working memory.
A task that permits participants to control both segmen-
tation and presentation may be more sensitive to in-
dividual differences in syntactic processing than the
auditory moving window paradigm.

A recent study by Kemper, Crow, and Kemtes
(2004) using eye-tracking methodology re-examined
these issues. Eye-tracking is a more naturalistic task
that imposes few restrictions on readers; they are free
to skip words or phrases, read ahead and glance back-
wards, and reread entire segments. Using this technol-
ogy, Kemper and colleagues examined three aspects

of reading: first fixations to key phrases, regressions &=
earlier phrases, and the total time key phrases wese
fixated. They examined reduced relative clause sen
tences such as those below:

Reduced Relative Clause Sentence: Several anze
workers warned about the low wages decided to &=
complaints.

Main Clause Sentence: Several angry workess
warned about the low wages during the holidzs
season.

Focused Reduced Relative Clause Sentence: Onls
angry workers warned about the low wages decides
to file complaints.

Kemper and colleagues (2004) found partial sup-
port for Waters and Caplan’s theory: young and older
adults’ first pass fixations were alike and both groups
showed a clear “garden path” effect: a peak in fixation
time at the second verb in reduced relative-clause
sentences but not main-clause sentences. This garden
path effect suggests that all readers initially interpres
the first verb as the main verb and must reanalyze
when they encounter the second verb in the reducec
relative-clause sentence. However, Kemper and col-
leagues also observed an increase in regressions and
in total fixation times for older readers for the reduced
relative-clause sentences, suggesting that older adulis
were unable to correctly process these sentences.
Further, low-span readers, identified by their scores
on a battery of working-memory tests, also produced
more regressions and an increase in total fixation times
for reduced relative-clause sentences, suggesting that
they were unable to correctly parse the sentences. The
results from the eye-tracking analysis of the focused
reduced relative-clause sentences also posed problems
for Caplan and Waters' theory: high-span readers ini-
tially allocated additional processing time to the first
noun phrase and then were able to avoid the “garden
path” because the focus operator “only” led them to
correctly interpret the first verb phrase as a reduced
relative clause.

Thus, this eye-tracking study poses some challenges
to Waters and Caplan’s theory by revealing age-group
and span-group differences in reading. Eye-tracking
may be more sensitive to individual differences in lan-
guage processing that the auditory moving window
paradigm and may reveal subtle differences in process-
ing strategies that other techniques miss. Caplan and




Waters may be able to accommodate these findings
by carefully specifying the range of interpretative ver-
sus post-interpretative processes.

Language-Specific Deficits

Word-finding problems are among the most frequent
complaints of older adults. Pauses, circumlocutions,
“empty speech” such as pronouns lacking clear refer-
ents, and substitution errors during spontaneous
speech may all reflect age-related impairments in ac-
cessing and retrieving lexical information (Cohen,
1979; Obler, 1980). It appears that older adults have
difficulty accessing lexical information, especially
the phonological form of words (Burke, MacKay,
Worthley, & Wade, 1991). Consequently, tip-of-the-
fongue experiences, in which familiar words are tem-
porarily irretrievable, are more common for older
2dults than for young adults and less often resolved by
retrieval of the intended word.

Burke and her colleagues (Burke & Laver, 1990;
Burke etal., 1991) have oftered an explanation of word
cetrieval failures: the transmission deficit hypothesis.
This theory holds that aging affects the strength of
mental connections linking an idea to the pronuncia-
sion of a specific word —or in more formal terms, a
network linking conceptual representations to phono-
logical specifications. If one or more links between the
idea and pronunciation is broken, a speaker will be
able to retrieve the idea but be unable to translate that
idea into an actual spoken word. The transmission
deficit hypothesis pinpoints the locus of the broken
connection as the link between the idea and the pro-
nunciation of the word because speakers will often
have partial phonological information about the tar-
z=t word as well as detailed information about the tar-
zet idea. Older adults are more vulnerable to word
cetrieval failures because all network connections
weaken with age; words are more vulnerable than
ideas because words must be precisely articulated from
= unique sequence of phonological features (pro-
mouncing “cat” partially correctly might get you a
“hat” instead), whereas ideas are redundantly speci-
Sed by many converging associations and linkages (in-
stzad of thinking of a “cat” you might think of a “lion”
or 2 “tiger” or Garfield).

In a clever experiment, James and Burke (2000)
zsked young and older adults general-knowledge
questions designed to promote word retrieval failures.
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The questions were embedded in a list of words.
Sometimes, these words shared phonological features
with the target, sometimes they were unrelated to the
target word. James and Burke reported that fewer re-
trieval failures occurred when the target was pre-
ceded by phonologically related words than when it
wasn’t. For example, participants were more likely
to correctly answer the question “What word means
to formally renounce a throne?” [abdicate] when
they had just read “abstract” than when they had read
“reread.” White and Abrams (2002) report that words
sharing the first syllable with the target —for example,
abacus, abrogate, are most effective at reducing word
retrieval failures, whereas words sharing other pho-
nologically features with the target, such as indigent,
handicap, educate, and duplicate are ineffective.

Critique

The transmission deficit hypothesis implies that older
adults’ speech should become increasingly fragmented
as a result of increasing common word-finding prob-
lems. When word retrieval fails, sentence production
should be disrupted. However, older adults’ speech does
not appear to become fragmented but simplified, and
when fragments do occur, they seem to reflect syntac-
tic planning problems rather than word finding prob-
lems (Kemper, 1992b). It may be that older adults who
are prone to word-finding problems have developed
skilled metalinguistic strategies to cover up or compen-
sate for these disruptions.

CONCLUSION

Many aspects of the language of older adults are
unafflect by cognitive slowing, processing limitations,
inhibitory deficits, or word-retrieval problems. Basic
verbal abilities, as measured by vocabulary tests, have
been traditionally studied by testing older adults abili-
ties to produce definitions (Wechsler, 1958), select
synonyms (Shipley, 1940), pronounce phonologically
irregular words (Grober & Sliwinski, 1991), or name
pictures or drawings (Dunn & Dunn, 1997). Across a
wide range of tests both longitudinally and cross-
sectionally, vocabulary has been shown to increase
throughout the middle adult years but to decline in late
adulthood (Albert, Heller, & Milberg, 1988; Botwinick
& Siegler, 1980; Eisdorfer & Wilkie, 1973; Hultsch,
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Hertzog, Dixon, & Small, 1998; Schaie, 1996). Basic
syntactic and morphological processes appear unaf-
fected by aging: on metalinguistic judgment tasks, older
adults typically do well except when challenged by
complex constructions imposing temporary processing
demands on working memory (Kemper, 1997; Pye,
Cheung, & Kemper, 1992); older adults are no more
prone than young adults to produce agreement errors
(“he run fast”), case errors (“me got it”), overgenerali-
zations (“he sitted down on chair”), or other types of
morphological errors such as those characteristic of
children with language impairments. Healthy older
adults do not regress to fragmented or formulaic speech,
two- and three-word utterances, or vague empty non
sequiturs, even when dual-task demands are high
(Kemper, Herman, & Nartowitz, 2003); rather, they
slow down both their actions and their words, and may
use fillers, such as “you know” and “well” to segment
their speech into smaller production units.

Although allocation of attention seems to be rel-
evant for langnage development in children (see
Golinkoff & Hirsh-Pasek, Chapter 14, this volume),
few aspects of the language development of children
have been linked to developmental changes in the
speed of processing, reductions in processing limita-
tions, gains in inhibition, or improvements in lexical
access. There are some exceptions:

1. Speed of processing, particularly of rapid audi-
tory information, has been implicated in de-
lays and disorders of language development
(Benasich & Leevers, 2003; Benasich & Tallal,
2002; Tallal, 2003).

2. Working memory limitations have been impli-
cated in a variety of syntactic processing prob-
lems associated with intermediate stages of
language development (Adams & Willis, 2001;
Crain & Shankweiler, 1988, 1990) and may
characterize poor readers (Daneman & Blen-
nerhassett, 1984; Engel, Carullo, & Collins,
1991; Shankweiler & Smith, 1984). Working
memory limitations have also been implicated
in developmental language disorders (Conti-
Ramsden & Botting, 2001; Dollaghan &
Campbell, 1998; Gathercole & Baddeley,
1990a, 1990b; Montgomery, 1995).

3. Inhibitory deficits have been linked to a vari-
ety of developmental disorders including dys-
lexia (Chiappe, Hasher & Siegal, 2000;
Chiappe, Siegal, & Hasher, 2002; Gernsbacher
& Robertson, 1995; Gioia, Isquith, Kenworthy,

& Barton, 2002; McNamara & McDaniel
2004).

4. Word-finding deficits have been associated wis
dyslexia as well as other language-disorde=
(Faust, Dimtrovsky, & Davidi, 1997; Faust
Dimtrovsky, & Shacht, 2003; Wiig & Becker
Caplan, 1984).

It is important to know that these linkages are in-
tended to explain significant delays and disorders o
language development, rather than normal variation
in the rate of acquisition or pattern in the acquisition
of specific forms.

References

Adams, A, & Willis, C. (2001). Language processing and
working memory: A developmental perspective. In
J. Andrade (Ed.), Working memory in perspective
(pp. 79-100). East Sussex, UK: Psychology Press.

Albert, M. S., Heller, H. 8., & Milberg, W. (1988
Changes in naming ability with age. Psychology and
Aging, 3, 173-178.

Arbuckle, T., & Gold, D. P. (1993). Aging, inhibition.
and verbosity. Journal of Gerontology: Psychological
Sciences, 48, P225-P232.

Benasich, A. A., & Leevers, H. . (2003). Processing of
rapidly presented auditory cues in infancy: Impli-
cations for later language development. In H. Hayne
& J. W. Fagen (Eds.), Progress in infancy research
(Vol. 3, pp. 245-288). Mahwah, NJ: Lawrence
Erlbaum Associates.

Benasich, A. A., & Tallal, P. (2002). Infant discrimination
of rapid auditory cues predicts later language impair-
ment. Behavioral Brain Research, 136, 31-49.

Benjamin, B. J. (1988). Changes in speech production
and linguistic behavior with aging. In B. Shadden
(Ed.), Communication behavior and aging (pp. 163—
181). Boston: Williams & Wilkins.

Bernstein, B. (1968). Some sociological determinants of
perception: An inquiry into sub-cultural differences.
In]. A Fishman (Ed.), Readings in the sociology of
language (pp. 223-239). The Hague: Mouton.

Bickerton, D. (1981). Roots of language. Ann Arbor, MI:
Karoma.

Botwinick, J., &. Siegler, I. C. (1980). Intellectual abil-
ity among the elderly: Simultaneous cross-sectional
and longitudinal comparisons. Developmental Psy-
chology, 16, 49-53.

Burke, D. (1997). Language, aging, and inhibitory defi-
cits: Evaluation of a theory. Journal of Gerontology:
Psychological Sciences, 52B, P254-P264.




Burke, D. M., & Laver, G. D. (1990). Aging and word
retrieval: Selective age deficits in language. In
E. A. Lovelace (Ed.), Aging and cognition: Mental
processes, self-awareness, and interventions (pp. 281~
300). New York: Elsevier-North Holland.

Burke, D. M., MacKay, D. G., Worthley, ]. S., & Wade,
Ii. (1991). On the tip of the tongue: What causes
word finding failures in young and older adults.
Journal of Memory and Language, 30, 542-579.

Caplan, D., & Waters, G. (1999). Verbal working
memory and sentence comprehension. Behavioral
and Brain Sciences, 22, 114-126.

Caplan, D., & Waters, G. (2002). Working memory and
connectionist models of memory: A reply to
MacDonald and Christiansen (2002). Psychology
Review, 109, 66-74.

Caporael, L. (1981). The paralanguage of caregiving:
Baby talk to the institutionalized aged. Journal of
Personality and Social Psychology, 40, 876-884.

Caporael, L. R., & Culbertson, G. H. (1986). Verbal
response modes of baby talk and other speech at
institutions for the aged. Language and Communi-
cation, 6, 99-112.

Chiappe, P., Hasher, L., & Siegel, L. S. (2000). Work-
ing memory, inhibitory control, and reading disabil-
ity. Memory and Cognition, 28, 8-17.

Chiappe, P., Siegel, L. 8., & Hasher, L. (2002). Working
memory, inhibition and reading skill. In S. P. Shohov
(Ed.), Advances in psychology research (Vol. 9, pp. 30—
51). Huntington, NY: Nova Science Publishers.

Cohen, G. (1979). Language comprehension in old age.
Cognitive Psychology, 11, 412-429.

Connelly, S. L., Hasher, L., & Zacks, R. T. (1991). Age
and reading: The impact of distraction. Psychology
and Aging, 6, 533-541.

Conti-Ramsden, G., & Botting, N. (2001). Psycho-
linguistic markers for specific langnage impairment
(SLI). Journal of Child Psychology and Psychiatry,
42, 7T41-748.

Cooper, P. V. (1990). Discourse production and normal
aging: Performance on oral picture description
tasks. Journal of Gerontology: Psychological Sciences,
45, P210-P214.

Crain, S., & Shankweiler, D. (1988). Syntactic com-
plexity and reading acquisition. In A. Davison &
G. Green (Eds.), Critical approaches to readabil-
ity (pp. 167-192). Hillsdale, NJ: Lawrence
Erlbaum Associates.

Crain, S., & Shankweiler, D. (1990). Explaining failures
in spoken language comprehension by children
with reading disability. In D. A. Balota, G. B. Flores
d’Arcais, & K. Rayner (Eds.), Comprehension pro-
cesses in reading (pp. 529-556). Hillsdale, NJ:
Lawrence Erlbaum Associates.

LANGUAGE IN ADULTHOOD 235

Daneman, M., & Blennerhassett, A. (1984). How to as-
sess the listening comprehension skills of pre-
readers. Journal of Educational Psychology, 76,
1372-1381.

Davis, G. A. (1984). Effects of aging on normal language.
In A. Holland (Ed.), Language disorders in adults.
San Diego, CA: College-Hill Press.

Dollaghan, C., & Campbell, T (1998). Nonword rep-
etition and child language impairment. Journal of
Speech, Language, and Hearing Research, 41, 1136-
1146.

Dunn, L. M., & Dunn, L. M. (1997). Peabody Picture
Vocabulary Test—Revised. Circle Pines, MN,
American Guidance Service.

Dywan, J., & Murphy, W. E. (1996). Aging and inhibi-
tory control in text comprehension. Psychology and
Aging, 11, 199-206.

Eisdorfer, C., & Wilkie, F. (1973). Intellectual changes
with advancing age. In L. F. Jarvik, C. Eisdorfer, &
]. Blum (Eds.), Intellectual functioning in adults
(pp- 102-111). New York, Springer.

Emery, O. (1985). Language and aging. Experimental
Aging Research, 11, 3-60.

Emery, O. (1986). Linguistic decrement in normal ag-
ing. Language and Communication, 6, 47-64.
Engle, R. W, Carullo, J. J., & Collins, K. W. (1991).
Individual differences in working memory for com-
prehending and following directions. Journal of

Educational Psychology, 84, 253-262.

Faust, M., Dimitrovsky, L., & Davidi, S. (1997). Nam-
ing difficulties in language-disabled children: Pre-
liminary findings with the application of the
tip-of-the-tongue paradigm. Journal of Speech, Lan-
guage, and Hearing Research, 40, 1026-1036.

Faust, M., Dimitrovsky, L., & Shacht, T. (2003). Nam-
ing difficulties in children with dyslexia: Applica-
tion of the tip-of-the-tongue paradigm. Journal of
Learning Disabilities, 36, 203-215.

Gathercole, S. E., & Baddeley, A. (1990a). The role of
phonological memory in vocabulary acquisition: A
study of young children learning arbitrary names of
toys. British Journal of Psychology, 81, 439-454.

Gathercole, S. E., & Baddeley, A. D. (1990b). Phono-
logical memory deficits in language disordered
children: Is there a causal connection? Journal of
Memory and Language, 29, 336-360.

Gernsbacher, M. A., & Robertson, R. R. W. (1995). Read-
ing skill and suppression revisited. Psychological
Science, 6, 165-169.

Gioia, G. A, Isquith, P. K., Kenworthy, L., & Barton,
R. M. (2002). Profiles of everyday executive func-
tion in acquired and developmental disorders.
Child Neuropsychology, 8, 121-137.

Grober, E., & Sliwinski, M. (1991). Development and



236 LIFESPAN COGNITION

validation of a model for estimating premorbid
verbal intelligence in the elderly. Journal of Clinical
and Experimental Neuropsychology, 13, 933-949.

Grodzinsky, Y. (1990). Theoretical perspectives on lan-
guage deficits. Cambridge, MA: MIT Press.

Harwood, J., Giles, H., & Ryan, E. B. (1995). Aging,
communication, and intergroup theory: Social
identity and intergenerational communication. In
J. F. Nussbaum & J. Coupland, (Eds.}, Handbook
of communication and aging research (pp. 133-
159). Hove, UK: Lawrence Erlbaum Associates.

Hasher, L., & Zacks, R. T. (1988). Working memory,
comprehension, and aging: A review and a new
view. In G. H. Bower (Ed.), The psychology of learn-
ing and motivation (Vol. 22, pp. 193-226). New
York: Academic Press.

Hasher, L., Zacks, R. T., & May, C. P. (1999). Inhibi-
tory control, circadian arousal, and age. In D. Go-
pher & A. Koriat (Eds.), Attention and performance
XVII: Cognitive regulation of performance: Interac-
tion of theory and application (pp. 653-675). Cam-
bridge, MA: MIT Press.

Hassol, L., Margaret, A., & Cameron, N. (1952). The pro-
duction of language disorganization through per-
sonalized distraction. Journal of Psychology, 33,
289-299.

Hultsch, D. F., Hertzog, C., Dixon, R. A., & Small, B. ].
(1998). Memory change in the aged. Cambridge:
Cambridge University Press.

Hyltenstam, K., & Obler, L. K. (1989). Introduction. In
K. Hyltenstam & L. K. Obler (Eds.), Bilingualism
across the lifespan (pp. 1-12). Cambridge: Cam-
bridge University Press.

Jackson, J. H. (1958). Evolution and dissolution of the
nervous system. In J. Taylor (Ed.), Selected writings
of John Hughlings Jackson (pp. 191-212). New
York: Basic Books.

Jakobson, R. (1941/1968). Child language, aphasia, and
phonological universals. The Hague: Mouton.
James, L. E., & Burke, D. M. (2000). Phonological prim-
ing effects on word retrieval and tip-of-the-tongue
experiences in young and older adults. Journal of
Experimental Psychology: Learning, Memory, and

Cognition, 26, 1378-1391.

Jou, J., & Harris, R. J. (1992). The effect of divided at-
tention on speech production. Bulletin of the
Psychonomie Society, 30, 301-304.

Kemper, S. (1992a). Adults’ sentence fragments: Who,
what, when, where, and why. Communication Re-
search, 19, 332-346.

Kemper, S. (1992b). Language and aging. In F. I. M.
Craik & T. A. Salthouse (Eds.), Handbook of
aging and cognition (pp. 213-270). Hillsdale, NJ:
Lawrence Erlbaum Associates.

Kemper, S. (1994). Elderspeak: Speech accommodations
to older adults. Aging and Cognition, 1, 17-28.

Kemper, S. (1997). Metalinguistic judgments in normal
aging and Alzheimer’s disease. Journal of Gerontol-
ogy: Psychological Sciences, 52B, P147-P155.

Kemper, S., Crow, A., & Kemtes, K. (2004). Eye fixation
patterns of high and low span young and older
adults: Down the garden path and back again. Psy-
chology and Aging, 19, 157-170.

Kemper, S., Greiner, L. H., Marquis, |., Prenovost, K.,
& Mitzner, T. (2001). Language decline across the
life span: Findings from the Nun Study. Psychology
and Aging, 16, 227-239.

Kemper, S., & Harden, T. (1999). Disentangling what
is beneficial about elderspeak from what is not. Psy-
chology and Aging, 14, 656-670.

Kemper, S., Herman, R. E., & Lian, C. H. T. (2003). The
costs of doing two things at once for young and older
adults: Talking while walking, finger tapping, and
ignoring speech or noise. Psychology and Aging, 18,
181-192.

Kemper, S., Herman, R.E., & Nartowitz, J. (2003). The
costs of doing two things at once for young and older
adults: Talking while walking, finger tapping, and
ignoring speech or noise. Psychology and Aging, 18,
181-192.

Kemper, S., Kynette, D., Rash, S., Sprott, R., & O'Brien,
K. (1989). Life-span changes to adults’ language:
Effects of memory and genre. Applied Psycho-
linguistics, 10, 49-66.

Kemper, S., Othick, M., Warren, J., Gubarchuk, J., &
Gerhing, H. (1996). Facilitating older adults’ per-
formance on a referential communication task
through speech accommodations. Aging, Neuro-
psychology, and Cognition, 3, 37-55.

Kemper, S., & Rash, S. (1988). Speech and writing across
the life-span. In M. M. Gruneberg, P. E. Morris, &
R. N. Sykes (Eds.), Practical aspects of memory:
Current research and issues (pp. 107-112). Chi-
chester, UK: Wiley.

Kemper, S., Thompson, M., & Marquis, J. (2001). Lon-
gitudinal change in language production: Effects of
aging and dementia on grammatical complexity and
propositional density. Psychology and Aging, 16,
600-614.

Kemper, S., Vandeputte, D., Rice, K., Cheung, H., &
Gubarchuk, J. (1995). Speech adjustments to aging
during a referential communication task. Journal of
Language and Social Psychology, 14, 40-59.

Kemtes, K. A., & Kemper, S. (1997). Younger and older
adults” on-line processing of syntactic ambiguities.
Psychology and Aging, 12, 362-371.

Kynette, D., & Kemper, S. (1986). Aging and the loss of

grammatical forms: A cross-sectional study of lan-




guage performance. Language and Communica-
tion, 6, 43-49.

Kwong See, S. T, & Ryan, E. B. (1996). Cognitive me-
diation of discourse processing in later life. Journal
of Speech Language Pathology and Audiology, 20,
109-117.

AcNamara, D, S., & McDaniel, M. A. (2004). Suppress-
ing irrelevant information: Knowledge activation or
inhibition? Journal of Experimental Psychology:
Learning, Memory, and Cognition, 30, 465-482.

MMontgomery, J. (1995). Sentence comprehension in
children with specific language impairment: The
role of phonological working memory. Journal of
Speech and Hearing Research, 38, 187-199.

Morrow, D. G., Stine-Morrow, E. A. L., Leirer, V. O.,
Andrassy, ]. M., & Kahn, J. (1997). The role of
reader age and focus of attention in creating situa-
tion models from narratives. Journal of Gerontology.
Series B: Psychological Sciences and Social Sciences,
52B, P73-P§0.

Obler, L. K. (1980). Narrative discourse style in the eld-

erly. In L. K. Obler & M. L. Albert (Eds.), Language

and communication in the elderly (pp. 75-90). Lex-
ington, MA: Heath.

C., Cheung, H., & Kemper, S. (1992). Islands at

eighty. In H. Goodluck & M. Rochemont (Eds.),

Island constraints: Theory, acquisition, and process-

ing. Dordrecht: Reidel.

Ssan, B, B, Giles, H,, Bartolucci, G., & Henwood, K.
(1986). Psycholinguistic and social psychological
components of communication by and with the eld-
erly. Language and Communication, 6, 1-24.

Szlthouse, T. A. (1992). Mechanisms of aging-cognition
relations in adulthood. Hillsdale, NJ: Lawrence
Erlbaum Associates.

Schaie, K. W. (1996). Intellectual development in adult-
hood: The Seattle Longitudinal Study. New York:
Cambridge University Press.

Shankweiler, D., & Smith, S. A. (1984). Repetition and
comprehension of spoken sentences by reading-dis-
abled children. Brain and Language, 23, 241-257.

Shewan, C. M., & Henderson, V. L. (1988). Analysis of
spontaneous language in the older normal popula-
tion. Journal of Communication Disorders, 21, 139—
154.

Shipley, W. C. (1940). A self-administered scale for
measuring intellectual impairment and deteriora-
tion. Journal of Psychology, 9, 371-377.

Ssowdon, D. A, Greiner, L. A, Kemper, S,
Nanayakkara, N., & Mortimer, J. A. (1999). Linguis-
tic ability in early life and longevity: Findings from
the Nun Study. In J. M. Robine, B. Forette, C.
Franschesci & M. Allard (Eds.), The paradoxes of
longevity (pp. 103-113). Amsterdam: Springer.

Pye,

LANGUAGE IN ADULTHOOD 237

Snowdon, D. A., Kemper, S. ], Mortimer, . A., Greiner,
L. H., Wekstein, D. R., & Markesbery, W. R. (1996).
Cognitive ability in early life and cognitive function
and Alzheimer’s disease in late life: Findings from
the Nun study. Journal of the American Medical
Association, 275, 528-532.

Soederberg Miller, L. M., & Stine-Morrow, E. A. L.
(1998). Aging and the effects of knowledge on on-
line reading strategies. Journal of Gerontology: Psy-
chological Sciences, 53B, P223-P233.

Southwood, M. H., & Dagenais, P. (2001). The role of
attention in apraxic errors. Clinical Linguistics and
Phonetics, 15, 113-116.

Stine, E. A. L. (1990). On-line processing of written text
by younger and older adults. Psychology and Aging,
5, 68-78.

Stine, E. A. L., Cheung, H., & Henderson, D. (1995).
Adult age differences in the on-line processing of
new concepts in discourse. Aging and Cognition, 2,
1-18.

Stine, E. A. L., & Hindman, J. (1994). Age differences
in reading time allocation for propositionally dense
sentences. Aging and Cognition, 1, 2-16.

Stine, E. L., Wingfield, A., & Myers, S. D. (1990). Age
differences in processing information from televi-
sion news: The effects of bisensory augmentation.
Journal of Gerontology, 45, P1-P8.

Stine, E. L. A., Wingfield, A., & Poon, L. W. (1986). How
much and how fast: Rapid processing of spoken lan-
guage in later adulthood. Psychology and Aging, 1,
303-311.

Stine-Morrow, I. A. L., Loveless, M. K., & Soederberg,
L. M. (1996). Resource allocation in on-line read-
ing by younger and older adults. Psychology and
Aging, 11, 475-486.

Stine Morrow, E. A. L., Milinder, L. A., Pullara, O., &
Herman, B. (2001). Patterns of resource allocation
are reliable among younger and older readers. Psy-
chology and Aging, 16, 69-84.

Stine-Morrow, E. A. L., Ryan, ., & Leonard, J. S. (2000).
Age differences in on-line syntactic processing.
Experimental Aging Research, 26, 315-322.

Tallal, P. (2003). Language learning disabilities: Integrat-
ing research approaches. Current Directions in Psy-
chological Science, 12, 206-211.

Tun, P. A, O'Kane, G., & Wingfield, A. (2002). Distrac-
tion by competing speech in young and older adult
listeners. Psychology and Aging, 17, 453-467.

Tun, P. A, & Wingfield, A. (1999). One voice too many:
Adult age differences in language processing with
different types of distracting sounds. Journals of
Gerontology. Series B: Psychological Sciences and
Social Sciences, 54B, P317-P327.

Waters, G. S., & Caplan, D. (1996a). The capacity theory



238 LIFESPAN COGNITION

of sentence comprehension: Critique of Justand Car-
penter (1992). Psychological Review, 103, 761-772.

Waters, G. S., & Caplan, D. (1996b). The measurement
of verbal working memory capacity and its relation
to reading comprehension. Quarterly Journal of
Experimental Psychology, 49A, 51-79.

Waters, G., & Caplan, D. (2001). Age, working
memory, and on-line syntactic processing in sen-
tence comprehension. Psychology and Aging, 16,
128-144.

Waters, G. S., & Caplan, D. (1997). Working memory
and on-line sentence comprehension in patients
with Alzheimer's disease. Journal of Psycholinguistic
Research, 26, 337-400.

Wechsler, D. (1958). The measurement and appraisal of
adult intelligence. Baltimore: Williams & Wilkins.

White, K. K., & Abrams, L. (2002). Does priming spe-
cific syllables during tip-of-the-tongue states facili-
tate word retrieval in older adults? Psychology and
Aging, 17, 226-235.

Wiig, E. H., & Becker-Caplan, L. (1984). Linguistic re-
trieval strategies and word-finding difficulties
among children with language disabilities. Topics
in Language Disorders, 4, 1-18.

Wingfield, A., & Ducharme, ]. L. (1999). Effects of age
and passage difficulty on listening-rate preferences
for time-altered speech. Journals of Gerontology.

Series B: Psychological Sciences and Social Sciences,
54B, 199-202.

Wingfield, A., Lahar, C. ]., & Stine, E. L. (1989). Age
and decision strategies in running memory for
speech: Effects of prosody and linguistic structure.
Journal of Gerontology: Psychological Sciences, 44,
P106-P113.

Wingfield, A., Tun, P. A., & Rosen, M. J. (1995). Age
differences in veridical and reconstructive recall of
syntactically and randomly segmented speech. Jour-
nal of Gerontology: Psychological Sciences, 50B,
P257-P266.

Yngve, V. (1960). A model and a hypothesis for language
structure. Proceedings of the American Philosophi-
cal Society, 10, 444-466.

Yoon, C., May, C. P., & Hasher, L. (1998). Aging, circa-
dian arousal patterns, and cognition. Philadelphia,
PA: Psychology Press.

Zacks, R., & Hasher, L. (1997). Cognitive gerontology
and attentional inhibition: A reply to Burke and
McDowd. Journal of Gerontology: Psychological Sci-
ences, 52B, P274-P283.

Zurif, E., Swinney, D., Prather, P., Wingfield, A., &
Brownell, H. (1995). The allocation of memory
resources during sentence comprehension: Evi-
dence from the elderly. Journal of Psycholinguistic
Research, 24, 165-182.



OXFORD

UNIVERSITY PRESS

Oxford University Press, Inc., publishes works that further
Oxford University's objective of excellence
in research, scholarship, and education.

Oxford  New York
Auckland  Cape Town Dar es Salaam  Hong Kong  Karachi
Kuala Lumpur  Madrid Melbourne  Mexico City  Nairobi
New Delhi  Shanghai  Taipei  Toronto

With offices in
Argentina  Austria Brazil  Chile  Czech Republic  France Greece
Cuatemala Hungary Italy Japan Poland Portugal Singapore
South Korea  Switzerland  Thailand  Turkey  Ukraine  Vietnam

Copyright © 2006 by Ellen Bialystok, Fergus M. Craik

Published by Oxford University Press, Inc.
198 Madison Avenue, New York, New York 10016
ww\\'.Ollp.COm

Oxford is a registered trademark of Oxford University Press

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, recording, or otherwise,
without the prior permission of Oxford University Press.

Library of Congress Cataloging-in-Publication Data

Lifespan cognition : mechanisms of change / edited by Ellen Bialystok, Fergus L. M. Craik.
p. cm
ISBN-13: 978-0-19-516953-9
ISBN 0-19-516953-0
1. Cognition—Age factors. 2. Aging— Psychological aspects. 1. Bialystok, Ellen.

IL. Craik, Fergus I. M.

BF724.55.C63L54 2005
153 —de22
2005009305

135798642

Printed in the United States of America
on acid-free paper



