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Abstract

Modification is often required to differentiate potential
referents in discourse context and enhances future memory
for those referents. Not yet known is whether the type of
modifier produced by younger and older adults differentially
affects their object memory. We investigated the use of
modifiers and whether it affects memory in younger and
older adults. Further, we examined whether the effects vary
depending on the type of modifiers produced, namely color
versus state. Participants were asked to describe an object
that was accompanied by a same-category object of different
color or different state, or an unrelated object. A follow-up
memory task then assessed their recognition memory. Older
adults overspecified more than younger adults. Although
modifiers improved memory for both age groups, older
adults showed better memory performance. The current
finding suggests a link between language production and
memory, but we did not observe evidence that specific types
of modifiers affected memory.

Keywords: referential production; overspecification; aging;
memory

Introduction

Modification with Respect to the Discourse Context

Imagine that you are running late for work, and you ask your
partner to help you get ready by passing you the shirt that is
in the pile of clothes on your bed. There are many different

ways to refer to this item with respect to the discourse context.

For example, you can use a typical basic-level noun (e.g., the
shirt) with or without a modifier (e.g., the green shirt), a
subordinate noun (e.g., dress shirt), or even a pronoun (e.g.,
it). Speakers are required to provide enough information —
neither too much nor too little — for their listeners to identify
the referent according to Gricean Maxim (Grice, 1975).
When there are more than two items that are similar or from
the same category, modification is warranted to differentiate
between the items in the discourse context.

The type of modification can vary based on the features of
the referent and its competitor in the context (i.e., the other
item not going to be mentioned), such as their color, state,
material, size, or even their typicality in a category. Speakers
encode the salient features of the referent and produce
referring expressions with respect to those features that can
easily differentiate from others. For example, when there are
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two shirts, one green and the other blue, a color modification
would be efficient to differentiate between them, whereas if
there are two green shirts, one clean and the other dirty, a
state modification would be necessary rather than the color
modification. Likewise, depending on the discourse context,
the required modification type varies even when referring to
the same object.

Overspecification across the Adult Lifespan

Interestingly, speakers do not always follow Gricean Maxim
and often violate this expectation. One of the most frequent
overspecification types is color modification (Sedivy, 2005).
Color is an absolute and salient feature of the referent that can
be easily coded compared to other types of features that might
require comparison between critical objects and thus more
relative, such as size. In fact, speakers rarely overspecify
using scalar adjectives (e.g., small, large) (Sedivy, 2005).

There have been many attempts to explain why speakers
overspecify by providing more information than required in
the discourse context (Heller, 2020). The consensus among
recent studies is that speakers overspecify because they are
cooperative and try to help the listeners with their visual
search. Thus, they are more likely to use properties of the
object that are most salient and easy to discriminate (Degen
et al., 2020; Jara-Ettinger & Rubio-Fernandez, 2022; Rubio-
Fernandez, 2016, 2019). Recall the earlier example of asking
for your shirt, you may use a redundant adjective blue to
describe the shirt even if that is the only shirt in the pile
because you want your partner to find the shirt faster. Thus,
the redundancy can be a rational behavior intended to help
the listener (your partner) with visual search of the intended
object.

It has been observed that this rational behavior of
overspecification can change across adulthood. Some
evidence suggests that older adults are more likely than
younger adults to overspecify objects during referential
communication tasks (Healey & Grossman, 2016; Saryazdi,
Bannon, & Chambers, 2019; Shekleton, Heller, & Yoon,
2022). There is also greater variability in the types of
modifiers used by older adults than by younger adults
(Saryazdi et al., 2019). One possible explanation is that older
adults are providing more information because they want
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communicative efficiency, ensuring that their partner is
successful in correctly identifying the intended referent
(Long, Rhode, & Rubio-Fernandez, 2020)

Interplay between Language and Memory

Previous studies have shown that the way speakers describe
the referent shapes the memory representation of that
particular referent and its related context. In Yoon, Benjamin,
and Brown-Schmidt (2016, 2021), speakers had better
memory than listeners for the things that were discussed
during the conversation, consistent with the generation effect
in the memory literature (Slamecka & Graf, 1978). Further,
it was tested whether the form of referential expressions
affected their memory in the future. The results have shown
that when the referent was described with a modifier (e.g., the
green shirt), the memory of that referent was enhanced
compared to when the referent was described without a
modifier (e.g., the shirt). This suggests interaction between
language and memory, that language is closely connected
with memory and the referential form affects how the
memory representation is encoded and updated while
communicating. The act of speaking puts the speaker’s
attentional focus on the referent, and the selected features are
encoded and retrieved later. Less clear is whether and how
the type of modification used to describe an object in the
referring expression affects the memory representation of
that object across the lifespan.

Color versus State Modifiers

The aim of the present study is to explore whether the type of
modifier produced during a referential communication task
differentially affects memory performance in younger and
older adults. We are particularly interested in color and state
adjectives and their effect on recognition memory. Color
adjectives reflect the salient static feature of the referent
whereas state adjectives reflect dynamic (changing) features
of the referent (e.g., open/closed, dirty/clean). An extensive
amount of work has examined overspecification and
referential processing regarding color adjectives (e.g., Degen
etal., 2020; Rubio-Fernandez, 2016; Tarenskeen et al., 2015),
while only a few studies have asked the use of state adjectives
in discourse (Parker & Heller, 2019; Saryazdi, Nuque, &
Chambers, 2021).

Previous studies reported that speakers are less likely to
overspecify state information compared to color information
(Parker & Heller, 2019). However, interestingly, younger
adults often remember more state properties than color
properties during memory tasks even with a delay (Brady et
al., 2012), suggesting color and state information of the
objects are encoded differently. The feature of object color is
less likely to be bound to the object representation compared
to the feature of state.

A recent language comprehension study compared the
effect of linguistic redundancy on real-time language
processing and memory in younger and older adults. The
study revealed that relative to a bare noun, redundant color
adjectives facilitated real-time comprehension when they

helped to narrow attention to a single object. In contrast,
redundant state adjectives always impaired comprehension.
Interestingly, however, participants were faster at
recognizing the target object that was earlier described using
a state adjective than a bare noun. The pattern of results was
similar in both younger and older adults, thus highlighting
that state modifiers could have potential benefits for memory
(Saryazdi, Nuque, & Chambers, 2022).

Taken together, different types of modifiers are processed
differently in both production and comprehension and affect
memory representations. However, how each type of
modifier affects memory representation across the lifespan
has not been explored especially from the perspective of
language production. Thus, in the current study, we aim to
understand how speakers describe the same referents across
different discourse contexts and how the use of modification
and its type affect speakers’ future memory across the
lifespan.

The Present Research
Method

Participants

Participants included 24 younger (Mag= 25.17, SD =2.96, 13
females) and 24 older adults (Mug= 68.88, SD = 3.15, 12
females). All participants were recruited through Prolific in
return for cash payment ($8). Participants were all native
English speakers and were located in the USA. They reported
typical hearing, normal or corrected-to-normal vision, and no
colorblindness.

Materials and Procedure

Participants took part in a picture description task designed
on the online experiment platform Gorilla (https://gorilla.sc/).
After completing a demographic questionnaire and a
microphone check, participants were asked to complete the
picture description task. Participants in this task were
presented with two images on each trial and asked to verbally
describe the target image in the grey box so that it can be
easily differentiated from the image next to it. We asked them
to imagine that someone is listening to their descriptions and
that they should be able to identify the image that the
participant is describing. They could use any descriptive
expressions that they saw fit but locative phrases (e.g., the left
or right object) were not allowed.

We manipulated whether the target object was unique in its
category on the screen or if it was accompanied by another
same-category competitor object (Competitor Absent vs.
Competitor Present). Further, we manipulated the property of
the competitor in the Competitor Present condition: 1) Color
Competitor condition included the competitor image that
varied in color alone (e.g., blue balloon for the competitor vs.
yellow balloon for the target, Figure 1a), 2) State Competitor
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condition included the competitor image that varied in their
state (e.g., popped balloon vs. inflated balloon, Figure 1b).
The object in the Competitor Absent condition was a
semantically and phonologically non-relevant object (e.g.,
yoga mat vs. balloon, Figure 1lc). In the Color and State
conditions, the two objects differed only in one property
(either color or state), but never both. For example, in the
Color condition, the state of the objects remained the same
(e.g., blue inflated balloon vs. yellow inflated balloon), and
in the State condition, the two objects were of the same color
(e.g., yellow popped balloon vs. yellow inflated balloon).
There were four different critical objects (i.e., 2 colors and 2
states: yellow/blue inflated/popped balloon) in each target
type. The critical items were counterbalanced across the three
conditions through the use of 12 experimental lists. Each
participant was randomly assigned to a particular list.

(@)

()

Figure 1: Example stimuli in the picture description task.
(a) Color Competitor condition, (b) State Competitor
condition, and (c) Competitor Absent condition.

There was a total of 96 trials, including 36 critical trials and
60 filler trials. Of 36 critical trials, we expect modified
expressions in 24 trials from the Competitor Present
conditions (12 color and 12 state trials) and bare noun
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expressions in 12 trials from the Competitor Absent
condition. To equally balance modified expressions and bare
noun phrases, we had 24 filler trials with two different objects
(e.g., laptop and bottle) and 36 filler trials with size-
contrasting competitor images (e.g., big/small).

After participants completed the picture description task,
they completed a series of cognitive measure tasks that
examined their processing speed (e.g., sustained attention
test), inhibitory control (e.g., flanker task), and working
memory span (e.g., digit span task). These tasks were
included to have an average 20-minute break between the
picture description task and the memory test as an unrelated
distractor test. These measures were not of our primary
interest and thus, the results will not be discussed.

Following the cognitive measure tasks, the participants
performed an unexpected recognition memory test. On each
trial, participants were presented with one image and were
asked to respond whether they had seen the picture on the
screen earlier or not. They pressed the “Y” key if they thought
they had seen the image before during the picture description
task and pressed the “N” key if they thought the image was
new. There was a total of 216 trials, including 36 critical old
items, 36 new lure items for the corresponding old items (e.g.,
a new balloon of a different color and state compared to the
target), 72 old filler items, and 72 new items. The lure items
were the same across the conditions. The trials were

presented in random order. The entire study took
approximately 40-45 minutes.
Results

All analyses were conducted in R version 4.1.1 (R Core
Team, 2021). The mixed effect models were performed with
the Ime4 package version 1.1-27.1 (Bates, Méachler,Bolker, &
Walker, 2015) and statistical significance was assessed with
ImerTest package version 3.1-3 (Kuznetsova, Brockhoff, &
Christensen, 2017). All initial models included maximal
random effect structure including intercept terms for
participants and items, as well as relevant by-item and by-
participant slope terms. Models that did not converge or had
singular fit warning were further simplified.

Picture Description Task

We transcribed each participant’s descriptions verbatim and
then coded the expressions for its 1) expression length: the
number of words produced to describe each target image; 2)
modifier use: whether or not the expression was modified
(Yes=1, No=0), 3) modifier count: the number of
modifications, 4) modification position (i.e., prenominal,
postnominal, or both), and 5) the type of modifier used (i.e.,
color, state, and others). Options 3 to 5 were analyzed only
when the expressions were modified. The trials that did not
include a recording due to technical difficulties or trials that
did not contain a critical noun (usually just adjectives) were
dropped from the analyses. This included 73 trials (31 trials



in younger adults and 42 trials in older adults) and the final
data set included a total of 1655 trials.

Expression Length First, we analyzed the length of a
description produced by each age group, namely the number
of words they produced in each condition (Table 1).
Expression length was examined in a mixed-effects model
with Age (Older Adults=-1 vs. Younger Adults=1),
Competitor condition (Competitor Absent=-1 vs. Competitor
Present=1), and their interaction as fixed effects. Older adults
(OA) overall produced longer expressions than younger
adults (YA) (=-3.61, p=.001; OA: M=6.02 words SD=5.93
vs. YA: M=3.18 words, SD=2.01). Both age groups produced
longer expressions in the Competitor Present condition than
in the Competitor Absent condition (=2.19, p=.036), and the
interaction between Age and Competitor was not significant
(==-0.09, p=.925).

Table 1: Average number of words (standard deviation)
used to describe each image.

Competitor Younger Older

Condition Adults Adults
Absent 2.82 (2.06) 5.62(5.09)
Present 336 (1.96) 6.22(6.30)

Modifier Use We explored the use of modification in the
Competitor Present (e.g., competitors differ in their color or
state) and Competitor Absent conditions across age groups
(Figure 2). The results revealed that both older and younger
adults produced modified expressions when modification
was required in the Competitor Present condition. Their
modification rate was almost at ceiling (OA: 99% vs. YA:
96%). In contrast, in the Competitor Absent condition, older
adults produced more modification than younger adults even
though it was unnecessary in the discourse context (OA: 87%
vs. YA: 72%). The binary measure of modification (i.e.,
Modified Expression=1, Unmodified Expression=0) was
analyzed using a mixed-effects logistic regression model that
includes Age (OA=-1 vs. YA=1) and Competitor condition
(Competitor Absent=-1 vs. Competitor Present=1), and their
interaction as fixed effects. The model revealed significant
main effects of Age (z=-2.76, p=.006) and Competitor
condition (z=5.02, p<.001). The interaction between Age and
Competitor was not significant (z=0.46, p=.642).

Modifier Count We further analyzed the number of
modifications used in each expression. Results revealed that
older adults produced more modification than younger adults
(=-3.37,p=.001; OA: M=1.61,SD=0.71 vs. YA: M=1.32, SD
=0.53). There was a significant main effect of Competitor
(=2.45, p=.02) but not a significant interaction between Age
and Competitor condition (=-0.20, p=.84). This finding was
consistent with the results in expression length, suggesting
more modifiers used in the referring expressions lead to
overall longer expressions.
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Figure 2: Proportion of modified expressions.

Modifier Position and Type We also explored the
characteristics of the modifier in terms of its position and type.
As shown in Figure 3, older adults, compared to younger
adults, produced more postnominal modifiers (OA: 13% vs.
YA: 6%) but fewer prenominal modifiers (OA: 58% vs. YA:
81%). Older adults were also more likely to use both
prenominal and postnominal modifiers together (OA: 29% vs.
YA:12%).

100 A
12%
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= 751
s
c 13%
R
‘» Both
Q? 50 - Post
= Pre
Q
= 81%
i)
o
=
58%
254
0 T T
Younger Adults Older Adults
Age Group

Figure 3: Proportion of modifier position.

Regardless of the conditions we manipulated, we examined
modification types that were produced across groups (Figure
4). We examined the first adjectives produced (if there were
more than one) because this would reflect the most salient
feature that speakers encoded for production. As shown in



Figure 4, both younger and older adults showed similar
patterns of using the first modifiers. They used color
adjectives most often, followed by state adjectives, and
finally other types of adjectives.
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Figure 4: Proportion of the first modifier type.

We then explored each type of modifier type produced to
examine whether speakers produced the appropriate type of
modifier according to the discourse context (Table 2). All
modifiers (not necessarily the first adjective) were included
in these analyses. The dependent measure was binary
(modifier type used=1, modifier type not used=0). First, we
explored whether participants appropriately produced a color
adjective. Both older adults and younger adults produced at
least one color adjective to differentiate between the target
and the competitor for most of the time in the Color
Competitor condition (OA: 97% vs. YA: 94%). A mixed-
effects logistic regression model examined the effect of Age
and Type of Competitor condition manipulation (color vs.
state vs. absent). We used competitor type absent as the
reference level (Color Modifier Contrast: Absent=-1,
Color=1; and State Modifier Contrast: Absent=-1, State=1).
As expected, relative to the absent condition, speakers
produced more color adjectives in the Color Contrast
condition (z=10.87, p<.001) and fewer color adjectives in the
State Contrast condition (z=-10.63, p<.001). There was a
significant interaction between Age and Color Contrast
condition (z=3.61, p<.001) and between Age and State
Contrast condition (z=-2.37, p=.018). As seen on Table 2,
these results suggest that although both younger and older
adults produced appropriate types of modifiers according to
the discourse context, younger adults did to a greater extent.

Next, we explored whether or not participants produced
state adjectives. The results revealed that speakers across
groups produced appropriate state adjectives in the State
Competitor condition (OA: 80% vs. YA: 80%), but the
overall proportion was lower than the proportion of color
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adjectives produced in the previous Color use analyses. The
mixed-effects model revealed that relative to the absent
condition, speakers produced more state adjectives in the
State Contrast condition (z=14.67, p<.001) and fewer state
adjectives in the Color Contrast condition (z=-9.08, p<.001).
There was also a significant interaction between Age and
State Contrast condition which seemed to be driven by a
higher proportion of State adjectives produced by younger
adults than older adults (z=2.69, p=.007).

We also analyzed the trials where both color and state
adjectives were produced together. There was a significant
Age effect (z=-3.95, p<.001) whereby older adults were more
likely to produce both adjectives than younger adults. Further,
speakers across groups were more likely to produce both
adjectives in the State Contrast condition (z=6.01, p<.001).
There were no further interaction effects.

Table 2: Proportion of modifiers produced in each type
across conditions.

Competitor Age Color State Both
Type Group produced produced produced
Competitor YA 0.44 0.11 0.07
Absent o) 046 0.13 0.24
Color YA 0.79 0.02 0.15
Competitor ) 0.64 0.03 0.33
State YA 0.12 0.52 0.28
Competitor OA 0.17 0.34 0.46

Note. The columns indicate the types of modifiers produced
by speakers and the rows indicate the Type of Competitor
condition we manipulated. We do not report the proportion
of other types of adjectives and thus, the sum of color, state,
and both adjectives produced may not equal to 1.

Unexpected Recognition Memory Test

Next, we analyzed the accuracy of target and lure items in the
recognition memory test. The accuracy was overall high in
both groups, especially for the lure items (OA: 96% vs. YA:
94%). The accuracy of lure items reached ceiling and thus,
we only focused on analyzing target items (OA: 94% vs. YA:
85%), which showed more variability.

The target accuracy data were analyzed using a mixed-
effects logistic regression model that includes Age (OA=-1
vs. YA=1) and Competitor condition (Competitor Absent=-1
vs. Competitor Present=1), and their interaction as fixed
effects. The model revealed a significant main effect of Age
(z=-4.15, p<.001), suggesting older adults remembered the
target images better than younger adults. The main effect of
Competitor condition was marginal (z=1.76, p=.078) and the
interaction between Age and Competitor condition was not
significant (z=0.12, p=.902).

Language-Memory Interaction

Finally, the interplay between language and memory was
explored by testing the effect of the referential form (i.e.,



whether it was modified or not) on memory. In a mixed-
effects logistic regression model, Age (OA=-1vs. YA=1) and
Referential Form (Unmodified=-1 vs. Modified=1) during
the picture description task and their interaction were
included as fixed effects. The dependent measure was binary
—whether the response on the memory test was correct or not.
The model revealed significant main effects of Age (z=-2.76,
p=006) and Referential Form (z=2.31, p=.021). The
interaction between Age and Referential Form was not
significant (z=-0.37, p=.709). Older adults had better memory
than younger adults and the items described with modifiers
were remembered better than the items described with bare
noun phrases. This finding suggests that the referential form
shapes the mental representation of the referent and affects
future memory.

We also examined whether the Modifier Types produced
(Color=1, State=-1) during the picture description task
influenced younger and older adults’ performance in the
memory test. However, the mixed-effects model revealed
only a significant main effect of Age (z=-2.56, p=.01),
suggesting that older adults remembered past referents better
than younger adults. The effect of modifier type (z=-0.18,
p=0.861) and the interaction between Age and Modifier Type
(z=-0.801, p=.423) were not significant.

General Discussion

The present study investigated how speakers described the
same referents with respect to the discourse context and the
impact of modifier use during object description on later
memory across the lifespan. We examined the expression
length of referential expressions, modifier use, modifier
position and types, recognition memory of the past referents,
and the interaction between language and memory. The
current findings report a higher proportion of modifier use
and longer utterances in older adults than younger adults.
These results were in combination with data that indicated
older adults used more postnominal modifiers in comparison
to younger adults. Surprisingly, older adults displayed greater
memory for past referents (despite their potential cognitive
aging and memory decline compared to younger adults).
Although both groups demonstrated a link between language
and memory, showing enhanced memory for objects that had
been described by modified expressions versus bare noun
phrases during the production task, we did not observe
evidence that specific modifier types modulate their future
memory.

First of all, participants in our study produced a high
modification rate even in the Competitor Absent condition
where modification is not necessary for a simple discourse
context including only two objects on the screen. One
possible explanation for participants producing modifiers
during the Competitor Absent condition could be attributed
to the online modality of the experiment. Without feedback
from a live listener, participants ensured that their utterances
were sufficient for their (not-existing) partner to meet their
needs, thereby producing longer than expected utterances.
This explanation is consistent with previous findings in Van
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der Wege (2009) that demonstrated speakers’ tendency to
overspecify more when they imagined an addressee
compared to when they interacted with an addressee during a
referential communication task.

We also observed that older adults produced more
modifiers and thus, had longer expressions than younger
adults. This is consistent with previous studies showing a
greater rate of overspecification in older adults including
prenominal and postnominal modifiers (Healey & Grossman,
2016; Saryazdi et al., 2019; Shekleton, Heller, & Yoon,
2022). The greater incidence of redundancy in older adults
could be attributed to their greater motivation to
communicate efficiently. Thus, it can be simply a
communicative strategy to ensure referential success (Long,
et al., 2020).

Lastly, older adults showed better memory performance
than younger adults. This was surprising given the cognitive
declines across aging that often accompany declines in
explicit memory performance (Light & Singh, 1987).
Previous studies also reveal that older adults showed
declined, or at least comparable, memory performance for
past referents and their context compared to the performance
of younger adults (Yoon & Stine-Morrow, 2019). The data
from this study, showing better memory for older adults,
could be due to the encoding time of the participants. Because
older adults produced longer expressions and took more time,
they could have experienced better encoding of each referent
in comparison to younger adults. However, in a previous
comprehension study, no relationship was found between
longer encoding time during the processing of modified
descriptions and the speed of recognition in a memory task
(Saryazdi et al., 2022). Thus, it is possible that the enhanced
memory is in fact influenced by producing redundant features
(consistent with generation and production effect in memory
literature) and the extent to which these features highlight
more object attributes in memory compared to when
modifiers are not produced.

Together, the present study reveals that older adults
overspecify more than younger adults and that this has
potential benefits for their object memory. We provided
evidence of a link between language production and memory.
However, further investigation on when and how memory
representations are modulated by language is warranted to
develop a more unified theoretical framework of cognitive
processes that support interdependence between memory and
language.
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