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Montana State University
This study examined the influence of same-age and mixed-age dyads on the collaborative inhibition
effect (reduced recall in collaborative groups compared to the combined recall of the same number people
who recall individually). Younger (age 18 –25) and older (age 65⫹) adults recalled categorized word lists
alone or in collaboration with a same-age or a different-age partner. On an initial recall test, the
magnitude of collaborative inhibition for veridical recall was similar across dyads, regardless of age.
However, age differences emerged in false recall as older adults were less likely to correct each other’s
errors than younger adults in same-age dyads. Older adults in same-age dyads continued to demonstrate
greater false recall on a subsequent recall test, but there were no lasting costs of collaboration on
subsequent recall or recognition for same-age or mixed-age dyads. Mixed-age dyads were more likely to
provide a simple acknowledgment and less likely to remain silent in response to partner suggestions than
were same-age partners, however, this did not affect the magnitude of collaborative inhibition. Any
lasting effects of collaboration are invariant across same-age and mixed-age partners. The results
demonstrate age-invariance of the retrieval strategy disruption theory and highlight collaborative process
variables as complementary mechanisms of collaborative inhibition.
Keywords: collaborative inhibition, mixed-age dyads, false memory, collaborative process variables

beneficial to memory across same-age and mixed-age dyads?
Further, how does remembering with a same-age or different-age
partner influence how information is exchanged and acknowledged during collaboration?
In a typical collaborative memory experiment, participants study
information such as stories or word lists with the goal of recalling
the material. Participants then recall the information either alone or
in collaboration with a partner(s; see, e.g., Baltes & Staudinger,
1996; Meade et al., 2018, for discussion of collaboration across a
wider range of tasks and contexts). Collaborative groups generally
recall more than single individuals, thus supporting the “two heads
are better than one” mantra (e.g., Dixon, 1999; Weldon & Bellinger, 1997). However, counterintuitively, collaborative groups
generally recall less than nominal groups (the nonredundant,
pooled recall of individuals working separately), a phenomenon
called collaborative inhibition (Weldon & Bellinger, 1997; see
Marion & Thorley, 2016; Meade, Perga, & Hart, in press; Rajaram,
2018, for reviews). In the current study, we focus on collaborative
inhibition because we are interested in the effects of collaboration
on individual memory (i.e., if collaboration has no impact on
individual memory, collaborative group recall should equal pooled
individual recall; see Dixon, 2013; Harris, Barnier, Sutton, Keil, &
Dixon, 2017; Meade, Whillock, & Hart, 2019, for discussion of
measurement issues).
The major theoretical explanation of collaborative inhibition
is retrieval strategy disruption (Basden, Basden, Bryner, &
Thomas, 1997), which proposes that each participant has a
unique recall strategy that becomes disrupted when one’s partner has a different strategy, resulting in fewer items remembered. Although much evidence supports retrieval strategy disruption, there is growing evidence that the processes underlying
collaborative inhibition are more complex than can be ex-

We live in a social world, with many opportunities to remember
collaboratively. For instance, one might remember childhood stories with a cousin or recount the U.S. Open with an acquaintance.
Collaborative remembering is especially relevant to aging, as it is
increasingly important to understand contextual influences on
older adults’ cognition (e.g., Harris, Barnier, Sutton, & Keil, 2014;
Hess, 2005). Further, in light of older adults’ individual memory
deficits (e.g., Park et al., 2002), working with a collaborator may
help older adults compensate for cognitive decline (Blumen, Rajaram, & Henkel, 2013; Dixon, 1999). Importantly, however,
further research is necessary to identify patterns of gains and losses
associated with collaborative memory and aging across contexts
(cf. Meade, Harris, Van Bergen, Sutton, & Barnier, 2018). In the
current experiment, we examine possible age differences in collaborative remembering by comparing young and older adults’
memories when collaborating with a same-age partner or a
different-age partner. Is collaboration equally disruptive and/or
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plained by this singular mechanism (see Barber, Harris, &
Rajaram, 2015; Rajaram, 2018; Rajaram & Pereira-Pasarin,
2010). Further work is necessary to more precisely determine
the boundary conditions of retrieval strategy disruption, and to
explore additional mechanisms that may influence and/or complement retrieval strategy disruption in young and older adults.
The present experiment sought to further test the retrieval
strategy disruption theory by comparing collaborative inhibition in same-age and mixed-age dyads. Including mixed-age
dyads allows us to determine if retrieval strategy disruption is
an age-invariant process across different partners, or if there are
age differences in the extent to which retrieval disruption is
influenced by partner characteristics. Age is an especially salient partner characteristic (Meade et al., in press) because of
the negative stereotypes associated with memory and aging (cf.
Levy, 1996; Numbers, Barnier, Harris, & Meade, 2019). Especially when collaborating with unacquainted partners, individuals might rely on age-based assumptions because they have no
preexisting knowledge of their partner’s memory ability. Indeed, research in related paradigms demonstrates that individuals incorporate fewer suggestions from older adult partners
than from young adult partners (Davis & Meade, 2013; Meade,
McNabb, Lindeman, & Smith, 2017). Such discounting of another’s responses could help protect one’s retrieval strategy
from disruption. Alternatively, older adults may be more likely
to consider responses from young adults and so demonstrate
increased disruption in mixed-age groups. Further, young and
older adults may rely on different encoding strategies (Logan,
Sanders, Snyder, Morris, & Buckner, 2002). Assuming encountering a different strategy than one’s own causes disruption, this
disruption should be greater in mixed-age dyads. Including
mixed age dyads in the current experiment, then, allows us to
examine how partner characteristics influence retrieval strategy
disruption in same-age and mixed-age dyads.
The present study also sought to explore the role of collaborative process variables (i.e., the manner in which individuals
converse and exchange information) as an additional mechanism underlying collaborative inhibition (Meade, 2013; Meade
et al., 2018). The retrieval strategy disruption theory is somewhat circular, and collaborative processes offer a direct measure of mechanisms that can inform collaborative inhibition.
Emerging evidence suggests collaborative process variables
influence the magnitude of collaborative inhibition (e.g., Harris,
Keil, Sutton, Barnier, & McIlwain, 2011), and further research
is necessary to examine collaborative processes across a wider
range of contexts. In the current experiment, we examine collaborative processes in mixed-age pairs because research in
related paradigms has established that partners in mixed-age
dyads communicate and exchange information differently than
partners in same-age dyads (Siegel & Gregora, 1985). As such,
including both same-age and mixed-age groups creates experimental contexts allowing for different collaborative processes
to emerge. To the extent that collaborative inhibition is multiply
determined (e.g., Rajaram, 2018), measuring if and how collaborative process variables complement the theoretical framework of retrieval strategy disruption will further our knowledge
about the mechanisms underlying collaborative inhibition in
young and older adults.

Age Differences in Collaborative Inhibition
Just five studies have examined age differences in the collaborative inhibition effect. Ross, Spencer, Blatz, and Restorick
(2008) presented young adult couples (married 8 years) and
older couples (married 51 years) with schematic images excluding key items so they could measure both correct and false
recall. Henkel and Rajaram (2011) and Meade and Roediger
(2009) both presented unacquainted young and older adults
with categorized lists, again excluding key items to measure
both correct and false recall. Finally, Blumen and Stern (2011)
and Barber, Castrellon, Opitz, and Mather (2017) presented
unacquainted young and older adults with unrelated word lists
or emotional pictures, respectively. Across paradigms, all five
studies demonstrated no age differences in the magnitude of
collaborative inhibition for correct recall. Importantly, however, these studies only tested same-age partners. Same-age
partners alone cannot determine if collaborative inhibition is
age-invariant across partner age or if there are age differences
in the extent to which age biases (cf. Davis & Meade, 2013) or
encoding strategies (cf. Logan et al., 2002) influence retrieval
disruption and/or collaborative processes.
In contrast to age-invariance in correct recall, collaboration
effects on false recall are more complex. For instance, both Ross
et al. (2008) and Henkel and Rajaram (2011) found that young and
older adults were equally likely to benefit from collaboration by
correcting each other’s errors. However, Ross et al. demonstrated
that older adults were more likely to inhibit incorrect answers
during collaboration than young adults, as evident in the overall
number of errors generated. Further, Meade and Roediger (2009)
found that, when errors were not corrected during collaboration,
older adults were more likely to falsely recognize them on a
subsequent test. Therefore, it is still unclear how collaboration
influences age differences in false recall. Again, the inclusion of
only same-age dyads is limiting. Comparing same age-dyads to
mixed-age dyads is necessary to determine if there are age differences in how likely individuals are to incorporate false suggestions
from young and older adult partners (cf. Numbers et al., 2019),
and/or if there are age differences in collaborative processes that
influence false memory generation and/or error correction (cf.
Ross et al., 2008; Siegel & Gregora, 1985; Thorley & Dewhurst,
2007).

Collaborative Process Variables
There is growing evidence that collaborative process variables
influence collaborative inhibition effects (Meade, 2013; cf. Meade
et al., 2018). For example, Meade, Nokes, and Morrow (2009)
found that nonexpert pilots who used simple acknowledgments
with no elaborations demonstrated collaborative inhibition. In contrast, expert pilots who acknowledged their partners’ suggestions
and elaborated on the content benefitted from collaboration (cf.
Clark & Wilkes-Gibbs, 1986). Further, Meade and Gigone (2011)
found larger collaborative inhibition effects for unshared information (presented to only a subset of the group) than for shared
information because unshared information was less likely to be
acknowledged and incorporated into the group recall (see Ekeocha
& Brennan, 2008).
Research on age and collaborative process variables has focused
exclusively on long-term married couples. Specifically, Harris et

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

COLLABORATIVE INHIBITION SAME-AGE AND MIXED-AGE

al. (2011) demonstrated that couples who failed to coordinate their
recall strategies and/or failed to elaborate on each other’s suggestions demonstrated collaborative inhibition, whereas couples who
coordinated strategies showed a collaborative benefit. Likewise,
Johansson, Andersson, and Rönnberg (2005) demonstrated that
long-term couples who better coordinated and divided responsibility for their recall showed no collaborative inhibition effect.
Finally, Ross et al. (2008) found that both long-term and newly
married couples were equally likely to correct each other’s errors
during collaboration, but that older couples were more likely to
inhibit erroneous responses.
Considered together, research on unacquainted young adults and
long-term married couples suggests that collaborative process variables influence collaborative inhibition. However, existing research is limited by including only same-age partners and testing
age differences only in married couples. The inclusion of mixedage dyads in the current study creates an experimental context that
allows room for collaborative processes to differ. Further, the
comparison of unacquainted young and older adults in the current
study allows an examination of age differences not confounded by
years of practice remembering together.

Mixed-Age Dyads and Collaborative Memory
Although no studies have examined collaborative inhibition in
mixed-age dyads, related literatures demonstrate that collaborating
with a different-aged partner influences memory and/or collaborative process variables. Specifically, Davis and Meade (2013)
asked participants to remember schematic images in collaboration
with young or older adult confederates who suggested incorrect
items had appeared in the images. On subsequent individual memory tests, both young and older adults were less likely to incorporate misleading suggestions by older adult confederates. Subsequent research demonstrated participants were especially likely to
discount older adults’ suggestions when age was salient (Meade et
al., 2017) and when negative aspects of aging were emphasized
(Numbers et al., 2019). Relatedly, Henkel and Rajaram (2011)
found that young adults believe collaboration is less successful
with older adult collaborators, whereas older adults believe collaborating with young and older adults is equally beneficial. Thus,
if it is generally true that young adults believe collaboration with
older adults is less beneficial, and they discount older adults’
suggestions, then young adults in mixed-age groups should be less
likely to consider their older adult partner’s contributions than vice
versa.
In another mixed-age study, Siegel and Gregora (1985) examined communication performance for same-age and mixed-age
dyads in a problem-solving task. The mixed-age dyads spent the
same amount of time completing the task, and had the same
performance accuracy, as did the same-age dyads. However, the
content of the conversations differed. Compared to same-age dyads, mixed-age dyads commented more about the task and strategies to perform it. Although these findings derive from outside of
the collaborative inhibition paradigm, they nonetheless suggest
that mixed-age groups may communicate and collaborate in distinct ways. Including mixed-age dyads in the current study, therefore, offers a means to examine possible boundary conditions of
retrieval strategy disruption and any role of collaborative processes
across different-aged partners.
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Present Study
In the current study, we examined age differences in collaborative inhibition and collaborative process variables across
same-age and mixed-age dyads. Consistent with previous research, we predicted equivalent collaborative inhibition in
same-age dyads for correct recall (Barber et al., 2017; Blumen
& Stern, 2011; Henkel & Rajaram, 2011; Meade & Roediger,
2009; Ross et al., 2008). More importantly, we compared sameage and mixed-aged dyads to test the possible influence of
partner age on retrieval strategy disruption and the potential
influence of collaborative process variables. If collaborative
inhibition on correct recall is truly age-invariant, then the
magnitude of collaborative inhibition should be equivalent in
mixed-age and same-age dyads. However, if young and older
adults rely on different encoding strategies (cf. Logan et al.,
2002) and/or collaborative inhibition is influenced by collaborative process variables, then the magnitude of collaborative
inhibition should be greater in mixed-age dyads compared to
same-age dyads. Consistent with previous research demonstrating that mixed-age partners spend more time discussing the task
rather than the content (Siegel & Gregora, 1985) and that
collaborative process variables influence collaborative inhibition (e.g., Meade et al., 2009), the mixed-age dyads might
negotiate and exchange information in a manner more disruptive to memory, and so demonstrate larger collaborative inhibition effects.
The current experiment also measured false recall and, specifically, the role of collaboration and collaborative process variables
on false recall across same-age and mixed-age dyads. Although
existing evidence on age differences in collaboration and false
recall are mixed, the current experiment used the paradigm from
Meade and Roediger (2006, 2009), and so we predicted that older
adults should have more errors than young adults during collaboration and these increased errors should persist on subsequent
individual tests. Again, however, the novel component is the
mixed-age dyads. If retrieval strategy disruption is age-invariant
regardless of one’s partner, then false recall across same-age and
mixed-age dyads should be equal. However, if young adults discount older adults’ suggestions on memory tests (Davis & Meade,
2013; Meade et al., 2017; Numbers et al., 2019), then error rates
should be lower in mixed-age dyads relative to same-age dyads
because young adults might be less likely to incorporate older
adults’ suggestions.
Finally, the current experiment included an initial test, followed by individual recall and recognition tests. The initial test
examined our primary measures of collaborative inhibition and
collaborative process variables. The subsequent tests determined any post collaborative effects on individual memory. We
predicted that collaborative inhibition should dissipate on subsequent tests, meaning collaborative and nominal groups should
have similar correct recall and recognition. For false recall, we
predicted that older adults’ increased errors on Recall Test 1
would persist on subsequent individual recall tests, but not on
recognition, because task demands of the recognition test encourage explicit considerations of the source for each item, and
so should minimize false recognition across groups (cf.
Multhaup, 1995).
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The research protocol was approved by the Institutional Review
Board at Montana State University (SW090517-EX) and all participants were consented.

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

Participants
Seventy-two undergraduates (age range ⫽ 18 –26 years old;
M ⫽ 19.2; 33% male) from Montana State University participated
for partial fulfillment of a course requirement. In addition, 72 older
adults (age range ⫽ 65–93 years old; M ⫽ 72.8; 29% male) from
the community participated for $10. This resulted in 24 dyads in
each age group with 12 dyads assigned to each individual condition and 12 dyads assigned to each collaborative condition. The
sample size was consistent with the range of sample sizes (10 –17
dyads per condition) used in previous research on collaborative
inhibition in unacquainted young and older adults (Blumen &
Stern, 2011; Henkel & Rajaram, 2011; Meade & Roediger, 2009;
Ross et al., 2008). The sample size was also sufficiently powered
according to GⴱPower. Assuming the effect size of .56 (Marion &
Thorley, 2016) and six groups, the total required sample size to
achieve a power of .95 is 53 which, because we measured dyads
(i.e., two people for each data point), translates to 106 total
participants (our study included 144 total participants).
Gender distribution was similar across conditions (7–10 of the
24 individuals in each condition [29 – 42%] were male). Older
adult participants had more education (M ⫽ 3.89 years post high
school) than young adults (M ⫽ 1.32 years post high school),
t(142) ⫽ 10.78, SEM ⫽ .24, p ⬍ .01. When gender and education
were each entered separately as a covariate in ANCOVAs for
Recall 1, Recall 2, and recognition, there were no significant main
effects of gender, Fs ⬍ 1.18, ps ⬎ .05, or education, Fs ⬍ 1.39,
ps ⬎ .05, and all other results remained unchanged.1 Finally, older
adults (M ⫽ 35.3) scored higher than younger adults (M ⫽ 28.8)
on the Shipley vocabulary test (Shipley, 1946; t(142) ⫽ 11.34,
SEM ⫽ .57, p ⬍ .01) and lower than younger adults on the
Mini-Mental State Exam (MMSE; Folstein, Folstein, & McHugh,
1975; t(142) ⫽ 5.09, SEM ⫽ .19, p ⬍ .01). Importantly, older adult
scores on the MMSE (M ⫽ 28.2) and younger adult scores on the
MMSE (M ⫽ 29.1) were in the normal/healthy range (24 –30).

Design
The experiment consisted of a 2 ⫻ 3 between-subjects design.
Collaboration (nominal vs. collaborative) and age group (young/
young vs. young/old vs. old/old) were manipulated between subjects. The primary dependent variables were correct recall and
recognition for the presented list items and false recall and recognition for the nonpresented, critical items. The secondary dependent variables were collaborative process variables.

Materials
Materials were selected from Meade and Roediger (2006, 2009)
and included six categorized lists (kitchen utensils, occupations,
sports, parts of a building, musical instruments, fish) constructed
from Battig and Montague (1969). Each list contained 17 presented words and five critical items. Two versions of each list (List
A & List B) were constructed to control for guessing of the most

typical exemplars (see Meade & Roediger, 2009). Specifically,
critical items were counterbalanced such that five of the top 10
exemplars were designated critical items for List A and the other
five of the top 10 exemplars were designated critical items for List
B. The recognition test was also selected from Meade and Roediger (2006, 2009) and contained 90 items: the 10 most typical
exemplars from each category (five critical items and five studied)
and 30 unrelated filler items.
Additional materials included a mathematical filler task, the
Shipley vocabulary test (Shipley, 1946), the MMSE (Folstein et
al., 1975), and locally developed demographics and metacognitive
questionnaires. The metacognitive questionnaires asked participants to rate their own memory, their partner’s memory, and how
helpful it is to work with others on memory tasks. Rating scales on
the metacognitive questionnaire ranged from 1 (lowest or least
favorable) to 5 (highest or most favorable).

Procedure
Participants signed a consent form and were randomly assigned
to complete the test individually (nominal condition) or in collaboration with a same-age partner (young/young; old/old) or a
different-age partner (young/old).
Participants viewed 6 categorized word lists (17 items per list;
102 items total) on the computer screen. The lists were presented
sequentially (one word at a time), with each word presented for 2
s with a 500-msec interstimulus interval. The experimenter verbally labeled the category name of each list as the first item in each
list was presented. Participants viewed the lists individually on
their own computers, and they were instructed to pay attention
because their memory for the words would be tested later. After
encoding all 102 items, participants completed a 2-min mathematical filler task.
Next, Recall Test 1 took place either individually, or with a sameage partner, or with a different-age partner. Participants had two
minutes per list to recall as many of the studied items as possible.
Participants were provided with the category name and recalled items
from one category at a time (words recalled from a different category
were still counted as correct). Participants completed the recall tests in
the same order that the lists were presented during the study phase, but
they could recall the words from each list in any order. Participants
said the words out loud and wrote them down. In the individual
condition, the participant recalled aloud and wrote their own items
down. In the collaborative condition, one individual was randomly
assigned to write down the words for both partners. Collaborative
partners were given “free-for-all” instructions (i.e., they were not
instructed to take turns, nor reach consensus). If participants asked the
experimenter how to collaborate, they were told to recall however
1
To control for gender, separate ANCOVAs were computed. For Recall
1, analysis was at the group level (nominal or collaborative recall) so
gender was coded by group (⫺1 ⫽ 2 males; 0 ⫽ 1 male, 1 female; ⫹1 ⫽
2 females). For Recall 2, analysis was at the individual level, so gender was
coded by individual (0 ⫽ male; 1 ⫽ female). To control for education
differences, separate ANCOVAs were computed. For Recall 1, education
was coded by group (years of education averaged across partners). For
Recall 2, education was coded by individual (years of education for each
participant). ANCOVAs were run post-hoc at the request of reviewers.
Across ANCOVAs, the data remained unchanged. Thus, data reported in
the Results section are from the original ANOVAs computed without
education or gender as covariates.
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they felt was best. Participants were instructed not to guess, and to
only record words they were reasonably sure appeared on the lists. All
participants were voice-recorded so that collaborative process variables could be examined.
After Recall Test 1, all participants completed Recall Test 2.
The second recall test, and all subsequent tests, were completed
individually and participants wrote their responses. Participants
were again cued with the category name, and they again had two
minutes per list to recall as many items as possible. As in Recall
1, category cues were presented in the same order in which the
categories were studied.
Next, participants completed a source recognition test in which
they indicated where, if anywhere, they had seen each word. Participants in the nominal groups (those who recalled individually on
Recall Test 1) were asked to indicate if each word appeared in the
study list (list) and/or if they themselves had recalled it earlier in
the experiment (self). Finally, they had the option to indicate that the
word had not appeared in the study list and they had not recalled it
(neither). Participants in the collaborative groups (those who recalled
with a partner on Recall Test 1) had these same options (list, self,
neither) and, in addition, had the option to indicate that their partner
had recalled the word earlier in the experiment (partner). There was
no time limit for the recognition test.
Finally, participants completed a metacognitive questionnaire, a demographics questionnaire, the Shipley vocabulary test, and the MMSE.

Results
Statistical significance was set at p ⱕ .05. The default analytic
design was a 2 (collaboration: collaborative or nominal) ⫻ 3 (age
group: young/young, young/old, or old/old) between-subjects factorial analysis of variance (ANOVA). Collaboration (collaborative
or nominal) refers to participants’ experimental condition on Recall Test 1; on Recall 2 and recognition, the collaboration factor
refers to prior collaboration or prior individual recall. Separate
ANOVAs were computed for each dependent variable.

Recall Test 1
Table 1 presents the mean proportions of list items and critical
items recalled on the initial recall test. Collaborative recall is the
total output produced by participants working in dyads. Nominal
recall is the nonredundant, pooled recall of participants working
individually. Computing nominal recall is necessary to examine
collaborative inhibition because it allows a comparison of the

Table 1
Mean (SD) Proportion of Pooled Items Recalled as a Function
of Age Group (Young/Young, Young/Old, or Old/Old) and
Collaboration (Collaborative or Nominal Recall) on Recall Test
1 (N ⫽ 144)
Collaboration
Correct recall
Pooled
Collaborative
False recall
Pooled
Collaborative

Young young

Young old

Old old

.59 (.08)
.52 (.07)

.60 (.10)
.56 (.09)

.59 (.09)
.51 (.09)

.27 (.12)
.12 (.09)

.26 (.11)
.20 (.11)

.29 (.13)
.31 (.14)
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combined output of two individuals working alone (nominal recall) to the combined output of two individuals working together
(collaborative recall).
Correct recall. There was a significant collaborative inhibition effect on correct recall, as measured by the main effect of
collaboration, (F(1, 66) ⫽ 9.44, MSE ⫽ .01, p ⫽ .003, d ⫽ .76).
Collaboration disrupted retrieval, such that participants in collaborative groups (M ⫽ .53) recalled significantly less than participants in nominal group (M ⫽ .59). Importantly, there was no
interaction between age group and collaboration, F ⬍ 1.0, p ⬎ .05,
d ⫽ .17, demonstrating that the magnitude of collaborative inhibition did not differ across age groups. This finding of ageinvariant collaborative inhibition is consistent with previous research on same-age partners (Barber et al., 2017; Blumen & Stern,
2011; Henkel & Rajaram, 2011; Meade & Roediger, 2009; Ross et
al., 2008) and demonstrates, for the first time, that collaborative
inhibition is also age-invariant in mixed-age dyads.
The main effect of age group was not significant, F ⬍ 1.0, p ⬎
.05, d ⫽ .31, suggesting young and older adults recalled similar
proportions of correct items. Likely, this is due to the strong
retrieval support provided by the categorized list paradigm
(Meade, Geraci, & Roediger, 2012; Meade & Roediger, 2006; cf.
Craik & McDowd, 1987). Finding similar levels of correct recall
across age groups is advantageous because initial age differences
do not influence comparisons between individual and collaborative
conditions or comparisons across repeated recall and recognition
tests, (see Meade & Roediger, 2009).2
False recall. A separate ANOVA computed on the proportion
of false items revealed a significant main effect of collaboration, or
collaborative inhibition for errors, F(1, 66) ⫽ 4.83, MSE ⫽ .01,
p ⫽ .03, d ⫽ .54. Consistent with previous literature demonstrating
error correction in free-flowing collaborative groups (e.g., Henkel
& Rajaram, 2011; Ross, Spencer, Linardatos, Lam, & Perunovic,
2004; Ross et al., 2008), collaborative groups (M ⫽ .21) recalled
fewer false items than nominal groups (M ⫽ .27). Also consistent
with previous research (e.g., Henkel & Rajaram, 2011; Meade &
Roediger, 2009), older adults recalled the highest proportion of
false items, F(2, 66) ⫽ 4.64, MSE ⫽ .01, p ⫽ .01, d ⫽ .75. The
old/old dyads (M ⫽ .30) produced significantly more errors than
young/young dyads (M ⫽ .19), t(46) ⫽ 2.75, SEM ⫽ .04, p ⫽ .01,
d ⫽ .79, and numerically, but not significantly, more errors than
the young/old dyads (M ⫽ .23), t(46) ⫽ 1.78, SEM ⫽ .04, p ⫽ .08,
(d ⫽ .52). The young/young dyads and the young/old dyads did
not differ from each other, t ⫽ 1.1, p ⬎ .05, d ⫽ .33. On
categorized lists, in particular, older adults may be more susceptible to memory errors due to source monitoring confusion and/or
guessing (cf. Huff, Meade, & Hutchison, 2011; Meade & Roediger, 2006).3
2
Individual (nonpooled) correct recall also did not vary across groups,
as revealed by a separate one-way ANOVA, F (2, 69) ⫽ .06, MSE ⫽ .01,
p ⬎ .05; M ⫽ .38 young/young dyads, M ⫽ .38 old/old dyads, and M ⫽
.39 young/old dyads).
3
A separate one-way ANOVA computed on individual (nonpooled)
false recall showed the same pattern, F (2, 69) ⫽ 3.82, MSE ⫽ .01.
Individuals in old/old dyads (M ⫽ .23) had higher false recall than
individuals in young/young dyads—M ⫽ .15, t (46) ⫽ 2.36, SEM ⫽ .07,
d ⫽ .68 —and young/old dyads—M ⫽ .15, t (46) ⫽ 2.64, SEM ⫽ .08, d ⫽
.76. Individuals in the young/young dyads and the mixed-age dyads did not
differ, t ⬍ 1.0, p ⬎ .05, d ⬍ .04.
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In addition, the interaction between collaboration and age group
failed to reach significance, F(2, 66) ⫽ 2.98, MSE ⫽ .01, p ⫽ .058,
d ⫽ .60. The patterns are relevant to the equivocal results across
existing studies on age differences in collaboration and false
memory, and so warrant further, albeit cautious, discussion.
Follow-up tests demonstrate that only young/young dyads produced fewer errors in collaborative groups than in nominal groups,
t(22) ⫽ 3.46, SEM ⫽ .04, p ⫽ .002, d ⫽ 1.43. The young/old
dyads showed a numerical reduction (M ⫽ .26 pooled; M ⫽ .20
collaborative), but this difference failed to reach significance t ⫽
1.33, p ⬎ .05, d ⫽ .54. The old/old dyads showed neither numerical, nor statistical, reduction in collaborative groups (M ⫽ .29
pooled; M ⫽ .31 collaborative, t ⬍ 1.0, p ⬎ .05, d ⫽ .17).
Although these findings are inconsistent with previous research
demonstrating that young and older adults are equally likely to
error correct on collaborative tests (Henkel & Rajaram, 2011; Ross
et al., 2008), they are consistent with Meade and Roediger’s (2009)
findings that errors produced during collaboration may be especially disadvantageous to older adults.

Recall Test 2
Data for Recall Test 2 are shown in Table 2. The primary
interest in Recall Test 2 is to examine any lasting effects of prior
collaboration on subsequent individual memory. Also important is
whether or not any effects of prior collaboration vary across
same-age and mixed-age dyads.
Correct recall. The ANOVA revealed no post collaborative
costs on Recall 2, and in fact there was a numerical post collaborative benefit of prior collaboration that failed to reach significance, F(1, 138) ⫽ 3.42, MSE ⫽ .01, p ⫽ .066, d ⫽ .31. This
finding is consistent with previous literature demonstrating that
collaborative inhibition disappears on subsequent tests (e.g., Finlay, Hitch, & Meudell, 2000; Meade & Roediger, 2009) and/or
benefits memory on subsequent tests (e.g., Basden, Basden, &
Henry, 2000; Blumen & Rajaram, 2008). Also important is that
any lasting effect of collaboration on subsequent recall was ageinvariant; the main effect of age group was not significant, nor was
the interaction between age group and collaboration, Fs ⬍ 1.0,
ps ⬎ .05, ds ⬍ .17. The pattern of data is consistent with Henkel
and Rajaram (2011) who found that young and older adults were
equally likely to benefit from prior collaboration, although the
benefit in the current study is only numerical and not statistically
significant.

Table 2
Mean (SD) Proportion of Items Recalled as a Function of Age
Group (Young/Young, Young/Old, or Old/Old) and
Collaboration (Prior Collaborative or Prior Nominal Recall) on
Subsequent Individual Recall Test 2 (N ⫽ 144)
Collaboration
Correct recall
Prior nominal
Prior collaborative
False recall
Prior nominal
Prior collaborative

Young young

Young old

Old old

.40 (.12)
.44 (.09)

.41 (.13)
.44 (.09)

.39 (.10)
.42 (.12)

.19 (.19)
.14 (.13)

.18 (.17)
.20 (.16)

.23 (.12)
.27 (.15)

False recall. A separate ANOVA computed on the proportion
of false items recalled revealed only a significant main effect of
age group, F(2, 138) ⫽ 3.23, MSE ⫽ .02, p ⫽ .04, d ⫽ .43. Old/old
participants (M ⫽ .25) were more likely to recall false items than
young/young participants (M ⫽ .17), t(94) ⫽ 2.51, SEM ⫽ .03,
p ⫽ .01, d ⫽ .51, and marginally more likely to recall false items
than young/old participants (M ⫽ .19), t(94) ⫽ 1.89, SEM ⫽ .03,
p ⫽ .063, d ⫽ .39. Young/young and young/old participants did
not differ from each other, t ⬍ 1.0, p ⬎ .05, d ⬍ .13. Thus, for
old/old dyads, the elevated error rates from Recall 1 persisted into
Recall 2. Importantly, there was no lasting effect of prior collaboration on false recall on Test 2, nor did collaboration interact with
age group, Fs ⬍ 1.3, ps ⬎ .05, ds ⬍ .28. Note the pattern of data
on Recall Test 2 is similar to Recall Test 1; however, the interaction failed to reach significance on Recall Test 2.

Recognition
Recognition was always completed individually and again the
question of interest is any lasting effect of prior collaboration
across same-age and mixed-age dyads. The recognition data in
Tables 3 and 4 correspond to the response options on the recognition test. Correct recognition scores (see Table 3) represent the
proportion of studied items the participants identified as having
been present on the study list. This was computed as the sum of list
responses and list-and-self responses, with any discrepancies due
to rounding error. Because collaborative groups had the option to
additionally select list-and-other, these responses were also included for collaborative groups. False recognition scores (see
Table 4) represent the proportion of times participants identified
critical items as having originated from the study lists. This is
represented by the sum of list and list-and-self responses for
critical, nonpresented items. List-and-other responses were also
included for collaborative groups, with again any differences due
to rounding error.
Correct recognition. An ANOVA computed on correct recognition scores revealed no significant main effects (Fs ⬍ 1.76,
p ⬎ .186, ds ⬍ .24) and no significant interaction (F ⬍ 1.0, p ⬎
.05, d ⫽ .00). Prior collaboration had no lasting effect on correct
recognition for same-age or mixed-age dyads.
False recognition. There was no significant influence of collaboration or age group on false recognition scores, nor any interaction (Fs ⬍ 1.78, ps ⬎ .05, ds ⬍ .33). Prior collaboration had no
lasting impact on false recognition, and the age differences in false
recall obtained on Recall 1 and 2 disappeared on the final recognition test, most likely because the test directed attention to the
source of each item (cf. Davis & Meade, 2013; Multhaup, 1995).

Collaborative Process Variables
Secondary analyses were computed to examine collaborative
process variables, or how young and older adults in same-age and
mixed-age dyads talk to each other during collaborative recall.
Collaborative process variables are measured in a variety of ways
across the collaborative remembering literature (e.g., Gould,
Kurzman, & Dixon, 1994; Harris et al., 2011; Van Bergen,
Salmon, Dadds, & Allen, 2009; see Meade et al., 2018). In the
current experiment, we measured the same collaborative process
variables as Meade et al. (2009) because they have been shown to
predict differences in collaborative inhibition.
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Table 3
Mean (SD) Proportion of Correct Recognition as a Function of
Age Group (Young/Young, Young/Old, or Old/Old) and
Collaboration (Prior Collaborative or Prior Nominal Recall) on
Subsequent Individual Recognition Test (N ⫽ 144)
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Collaboration

Young young

Young old

Old old

List only
Both list and self
Total correct recognition
Self
Neither

Prior individual
.29 (.18)
.58 (.22)
.87
.03 (.09)
.10 (.06)

.29 (.15)
.58 (.16)
.87
.01 (.03)
.12 (.07)

.32 (.20)
.53 (.20)
.85
.01 (.04)
.14 (.13)

List only
Both list and self or other
Total correct recognition
Self or other
Neither

Prior collaborative
.12 (.07)
.78 (.10)
.90
.02 (.05)
.08 (.07)

.11 (.10)
.78 (.11)
.89
.001 (.004)
.10 (.07)

.20 (.15)
.68 (.20)
.88
.03 (.05)
.09 (.10)

For each word recalled on Test 1, we coded whether one’s
collaborator responded with silence, an acknowledgment, or a
correction. Silence was coded as a lack of response (cf. Ekeocha &
Brennan, 2008). Acknowledgments were split into simple acknowledgments (e.g., yeah, ok) and elaborative acknowledgments
(e.g., “I remember that too,” repeating the word, commenting, or
adding additional details about the word; cf. Clark & WilkesGibbs, 1986). Corrections were coded as error corrections (correcting one’s partners’ errors) or self-corrections (correcting oneself after suggesting an incorrect item; cf., Ross et al., 2008).
Two coders (Summer R. Whillock and a research assistant blind
to the study) independently scored a subset of the protocols (25%),
and their initial agreement was high (к ⫽ .87). Disagreements
were resolved via discussion and the coding scheme was updated
to include “I’ll write it down” as a separate category. We designated this its own category because there is no precedent in the
literature and it was not clear if this was an acknowledgment the
word had appeared or if participants wrote the word down because
Table 4
Mean (SD) Proportion of False Recognition as a Function of
Age Group (Young/Young, Young/Old, or Old/Old) and
Collaboration (Prior Collaborative or Prior Nominal Recall) on
Subsequent Individual Recognition Test (N ⫽ 144)
Collaboration

List only
Both list and self
Total false recognition
Self
Neither

Young young
Prior individual
.35 (.19)
.17 (.16)
.53
.02 (.05)
.45 (.18)

Prior collaborative
List only
.30 (.24)
Both list and self or other
.17 (.11)
Total false recognition
.47
Self or other
.02 (.05)
Neither
.52 (.24)

Young old

Old old

.38 (.18)
.16 (.13)
.54
.02 (.04)
.44 (.20)

.33 (.20)
.21 (.14)
.54
.02 (.04)
.44 (.26)

.28 (.19)
.28 (.18)
.56
.01 (.01)
.43 (.25)

.23 (.21)
.40 (.19)
.63
.02 (.04)
.35 (.21)
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their partner suggested it, rather than because they too remembered
it. The coders then rescored the original subset (to include the new
“I’ll write it down” category) and also scored the remaining
protocols. Interrater reliability was high (к ⫽ .90) and again
disagreements were resolved via discussion.
Table 5 displays the average proportion of statements classified
under each code, along with the effect size of the difference
between mixed-age dyads and same-age dyads. Analyses of collaborative process variables are descriptive and are intended to
illustrate the types of processes underlying collaboration in sameage and mixed-age dyads. Accordingly, we examined these data
via effect sizes, rather than null hypothesis significance tests (see
Meade et al., 2009; Nokes-Malach, Meade, & Morrow, 2012).
Consistent with Cohen (1988), d ⬎ .80 is considered a large effect,
.80 ⬎ d ⬍ .20 is considered a medium effect, and d ⬍ .20 is
considered a small effect.
One interesting pattern to emerge from the collaborative process
data is that participants in the young/old dyads were more likely to
provide a simple acknowledgment, and less likely to be silent in
response to their partner’s suggestion. Specifically, the young/old
dyads (M ⫽ .45) were less likely than the old/old dyads (M ⫽ .54,
d ⫽ ⫺.36), and the young/young dyads (M ⫽ .52, d ⫽ ⫺.39) to
remain silent after their partner recalled an item. Participants in the
young/old dyads (M ⫽ .22) were also more likely to provide a
simple acknowledgment than participants in the old/old dyads
(M ⫽ .17, d ⫽ .38) and participants in the young/young dyads
(M ⫽ .16, d ⫽ .44). Possibly, participants in mixed-age dyads were
less comfortable or familiar and so felt the need to acknowledge
their partner’s contribution. This is consistent with previous research demonstrating that mixed-age dyads spend more time making support statements (e.g., Siegel & Gregora, 1985) and research
demonstrating that silence can be a form of comfort or not needing
to explain oneself (Fivush, 2010). More generally, these medium
effect sizes support our hypothesis that mixed-age dyads interact
differently than same-age dyads. Importantly, however, these differences in collaborative process styles did not seem to impact
recall or the magnitude of collaborative inhibition on Recall Test
1, most likely because both simple acknowledgments and silence
are relatively minimal and nonelaborative responses (cf. Clark &
Table 5
Mean (SD) Proportion of Responses Classified Under Each
Collaborative Process Variable on Recall Test 1 (N ⫽ 144)
Variable

Old young

Old old

Young young

Silence
Effect size
Simple acknowledgment
Effect size
Elab acknowledgment
Effect size
Error correction
Effect size
Self correction
Effect size
I’ll write it down
Effect size

.452 (.204)

.538 (.272)
⫺.36
.167 (.135)
.38
.197 (.161)
.05
.067 (.089)
.35
.011 (.032)
.24
.02 (.034)
⫺.20

.524 (.167)
⫺.39
.164 (.11)
.44
.175 (.129)
.22
.119 (.089)
⫺.30
.008 (.028)
.34
.01 (.029)
.01

.216 (.124)
.204 (.132)
.095 (.07)
.020 (.042)
.013 (.033)

Note. Effect size (Cohen’s d) is based on a comparison between old/
young dyads and old/old dyads; and old/young dyads and young/young
dyads.
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Wilkes-Gibbs, 1986). As demonstrated by Meade et al. (2009),
simple acknowledgments are less predictive of collaborative inhibition than are elaborative acknowledgments. In the current study,
elaborative acknowledgments were invariant across mixed-age and
same-age dyads (M range ⫽ .18 - .20; ds ⬍ .22), consistent with
finding no collaborative inhibition differences across age groups.
Looking next at corrections, young/old dyads (M ⫽ .10) were
more likely than the old/old dyads (M ⫽ .07, d ⫽ .35), and less
likely than young/young dyads (M ⫽ .12, d ⫽ ⫺.30) to correct
each other’s errors. Further, young/young dyads (M ⫽ .12) were
more likely than old/old dyads (M ⫽ .07, d ⫽ .58) to correct each
other’s errors, and a post hoc comparison revealed that this difference in error correction between young/young and old/old dyads was significant, t(22) ⫽ 2.09, SEM ⫽ .02, p ⫽ .048. This
finding is inconsistent with previous research finding that young
and older adults are equally likely to error correct each other on
collaborative tests (Henkel & Rajaram, 2011; Ross et al., 2008) but
consistent with other research demonstrating age differences in
collaborative errors (Meade & Roediger, 2009; Ross et al., 2008).
Finally, the proportion of statements classified as selfcorrections and “I’ll write it down” did not exceed 2% of responses. These data are not discussed further because they are
difficult to interpret due to floor effects.

Metacognitive Judgments
On the final questionnaires, participants rated their own memory, their partner’s memory, and how helpful it is to work with
others on memory tasks. Individuals generally view collaboration
as beneficial to memory (e.g., Dixon, Gagnon, & Crow, 1998;
Henkel & Rajaram, 2011), and yet there are interesting age differences in how strongly this belief correlates to performance
(Henkel & Rajaram, 2011). Of interest to the current experiment is
whether or not metacognitive beliefs vary across same-age and
mixed-age partners.
For the self-rating data (see Table 6), a 2 (collaboration: prior
collaborative or prior nominal) ⫻ 3 (age group: young/young,
young/old, or old/old) between-subjects factorial ANOVA revealed only main effects of collaboration on ratings of one’s own
memory, F(1, 111) ⫽ 18.77, MSE ⫽ .84, p ⫽ .00, d ⫽ .85 and how
helpful it is generally to remember with another person, F(1,
111) ⫽ 4.63, MSE ⫽ .91, p ⫽ .03, d ⫽ .33. Consistent with Henkel
and Rajaram (2011), participants who had collaborated earlier in
the experiment rated collaboration as more helpful (M ⫽ 4.2 prior
collaboration; M ⫽ 3.8 prior individual) and also rated their own
memories higher (M ⫽ 2.9 prior collaboration; M ⫽ 2.2 prior
individual). No other main effects or interactions were significant,
Fs ⬍ 1.16, ps ⬎ .05, ds ⬍ .21.
A separate one-way ANOVA with Age Group as a factor was
computed on partner ratings (Collaboration was not a factor because only participants in the collaborative conditions answered
questions about their partners; see Table 7). It revealed significant
main effects of confidence in partner memory, F(2, 69) ⫽ 3.97,
p ⫽ .02, partner memory accuracy, F(2, 68) ⫽ 4.44, p ⫽ .02, and
partner memory ability, F(2, 69) ⫽ 4.54, p ⫽ .01. Follow up t tests
confirmed that these findings were driven primarily by young/old
dyads rating their partners’ memories more favorably than old/old
dyads. Specifically, young/old dyads (M ⫽ 3.8) were more confident in their partner’s memory than old/old dyads (M ⫽ 3.2),

Table 6
Mean Self-Memory Ratings as a Function of Age Group (Young/
Young, Young/Old, or Old/Old) and Collaboration (Prior
Collaborative or Nominal Recall; N ⫽ 144)
Collaboration
Memory ability
Prior nominal
Prior collaborative
Memory confidence
Prior nominal
Prior collaborative
General memory
Prior nominal
Prior collaborative
Memory accuracy
Prior nominal
Prior collaborative
Anxiety
Prior nominal
Prior collaborative
Helpful other (How helpful
is it to remember
with someone else?)
Prior nominal
Prior collaborative

Young young

Young old

Old old

2.67 (.91)
2.88 (.89)

2.74 (.81)
2.88 (1.03)

2.56 (.97)
2.57 (1.08)

3.28 (.96)
3.25 (.93)

2.89 (.99)
3.00 (1.35)

3.00 (1.22)
3.13 (1.06)

2.11 (1.02)
3.06 (.93)

2.47 (.77)
2.96 (1.00)

1.94 (.83)
2.74 (.92)

3.11 (.76)
3.38 (.72)

3.26 (2.30)
3.00 (1.18)

3.15 (1.06)
3.13 (1.06)

2.22 (1.31)
2.13 (1.15)

2.16 (1.34)
2.38 (1.38)

2.24 (1.15)
2.04 (1.26)

4.00 (1.08)
4.38 (.81)

3.74 (1.15)
4.58 (.58)

3.76 (.90)
3.70 (1.11)

Note. Rating scales ranged from 1 (lowest or least variable) to 5 (highest
or most favorable).

t(46) ⫽ 2.74, SEM ⫽ .24, p ⫽ .01, d ⫽ .81. Young/old dyads (M ⫽
3.8) rated their partners’ memories as more accurate than old/old
dyads (M ⫽ 3.1), t(45) ⫽ 2.87, SEM ⫽ .25, p ⫽ .01, d ⫽ .85.
Finally, young/old dyads (M ⫽ 3.7) rated their partner’s memory
ability as higher than old/old dyads (M ⫽ 3.0) and marginally
higher than young/young dyads—M ⫽ 3.3; t(46) ⫽ 2.86, SEM ⫽
.26, p ⫽ .01, d ⫽ .88 and t(46) ⫽ 1.96, SEM ⫽ .19, p ⫽ .057, d ⫽
.58, respectively. Interestingly, young and older adults in mixedage dyads did not differ from each other on mean ratings (ts ⬍ 1.0,
ps ⬎ .05), suggesting that both young and older adults in mixedage dyads rated their partners similarly. This finding differs from
Henkel and Rajaram’s (2011), possibly because participants in the
current study had recent direct experience collaborating with a
different-aged partner and so were more likely to rely on partner
ability, rather than age-based assumptions. Finally, young/young
dyads and old/old dyads did not differ from each other, ts ⬍ 1.8,
ps ⬎ .09, ds ⬍ .51, demonstrating that perceptions of partner
memory ability and accuracy, as well as confidence in one’s
partner, differ across same-age and mixed-age dyads. No other
main effects reached significance, Fs ⬍ 1.9, ps ⬎ .15.

Discussion
The current experiment is the first to examine collaborative
inhibition in same-age and mixed-age partners. On an initial test,
the magnitude of collaborative inhibition for veridical recall was
the same for young/young, old/old, and young/old dyads. However, age differences emerged in false recall as older adults were
less likely to correct each other’s errors than young adults, and also
demonstrated higher false recall overall. Importantly, on Recall
Test 2 and recognition, any initial age differences in collaboration
disappeared. Specifically, on Recall 2, there were no post collab-
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Table 7
Mean Partner-Memory Ratings as a Function of Age Group
(Young/Young, Young/Old, or Old/Old; N ⫽ 144)
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Collaboration
Memory ability
Prior collaborative
Memory confidence
Prior collaborative
General memory
Prior collaborative
Memory accuracy
Prior collaborative
Anxiety
Prior collaborative
Helpful other
Prior collaborative

Young young

Young old

Old old

3.33 (.76)

3.71 (.55)

2.96 (1.16)

3.54 (.78)

3.83 (.64)

3.17 (1.01)

3.29 (.91)

3.5 (.88)

3.13 (.90)

3.54 (.78)

3.79 (.66)

3.09 (1.00)

1.83 (.82)

1.75 (.90)

2.29 (1.33)

3.67 (.92)

4.13 (.90)

3.67 (1.01)

Note. Rating scales ranged from 1 (lowest or least variable) to 5 (highest
or most favorable).

orative costs for correct items. Older adults continued to show
higher rates of false recall overall, but the effects of prior collaboration on false recall were age-invariant. Likewise, the effects of
prior collaboration on both veridical and false recognition were
age-invariant. The current experiment is also the first to examine
collaborative process variables in same-age and mixed-age dyads.
Relative to same-age dyads, participants in mixed-age dyads were
more likely to provide a simple acknowledgment and less likely to
be silent, suggesting that mixed-age dyads interact differently than
same-age dyads. Nonetheless, these differences in collaborative
process variables did not influence the magnitude of collaborative
inhibition.
The current experiment demonstrated that collaborative inhibition for veridical recall is age-invariant across same-age and
mixed-age partners, and that any lasting effects of collaboration on
subsequent individual recall and recognition were also ageinvariant. This finding replicates previous research in same-age
dyads (Barber et al., 2017; Blumen & Stern, 2011; Henkel &
Rajaram, 2011; Meade & Roediger, 2009; Ross et al., 2008) and
extends previous research by demonstrating the same pattern in
mixed-age dyads. Related work on mixed-age differences in other
paradigms demonstrates that young adults actively discount older
adults’ suggestions on a memory task (Davis & Meade, 2013;
Meade et al., 2017; Numbers et al., 2019) and mixed-age dyads
communicate in distinct ways (Siegel & Gregora, 1985). Further,
young adults generally view collaboration with older adult partners
as relatively less beneficial (Henkel & Rajaram, 2011). Nonetheless, mixed-age dyads in the current experiment performed the
same as same-age dyads. This is theoretically important because it
demonstrates age-invariance of retrieval strategy disruption across
partners and provides a first step to understanding how and when
age-based biases influence collaborative inhibition in mixed-age
dyads.
Regarding false recall, older adults had higher false recall overall on recall Test 1 and, importantly, they were less likely than
young adults to reduce errors in collaborative groups. Such results
are broadly consistent with previous research demonstrating that
older adults are especially susceptible to false memories produced
during collaboration (Meade & Roediger, 2009). However, the
results are inconsistent with research demonstrating that young and

971

older adults are equally likely to correct each other’s errors (Henkel & Rajaram, 2011; Ross et al., 2008). Methodological differences likely explain the discrepancies. Specifically, both Henkel
and Rajaram (2011) and Ross et al. (2008) included an initial test
prior to the critical collaborative or individual recall test. The
strengthened organization associated with taking an initial test(s;
Blumen & Rajaram, 2008; Congleton & Rajaram, 2011; Congleton
& Rajaram, 2012) likely influenced the pattern of collaborative
inhibition for false items. Further, Henkel and Rajaram designated
the top three categorical exemplars as critical lures, whereas we
selected five of the top 10. Given that older adults are especially
likely to guess on categorized lists (Huff et al., 2011), the greater
taxonomic frequency of our critical lures likely influenced older
adults’ ability to detect and correct each other’s errors. Notably,
older adults continued to demonstrate elevated false recall, but did
not have higher false alarms on the final recognition test, presumably because the task demands of recognition drew attention to
source and so minimized errors across all groups (cf. Davis &
Meade, 2013; Multhaup, 1995).
The data reported here are also relevant to larger theoretical
questions about if and how retrieval strategy disruption is complemented by additional processes (cf. Barber et al., 2015; Rajaram,
2018), as this was the first study to examine how collaborative
processes influence collaborative inhibition in unacquainted sameage and mixed-age dyads. Importantly, we found that mixed-age
dyads were more likely to respond to partner suggestions with a
simple acknowledgment than to remain silent. This finding is
consistent with previous research suggesting that mixed-age dyads
spend more time on metacomments about the task than same-age
partners (Siegel & Gregora, 1985) and that choosing to be silent
may indicate not needing to explain oneself (Fivush, 2010). Therefore, one speculative explanation for why mixed-age dyads were
less silent is that the situation was relatively unusual, and they felt
more need to explain themselves (cf. Fivush, 2010). Further, on the
final metacognitive questionnaire, older adults in mixed-age dyads
were more likely to rate their partners as more helpful and having
a better memory. Thus, both the collaborative process data and the
metacognitive data demonstrate that mixed-age dyads interact differently than same-age dyads on memory tests.
Importantly, differences in collaborative processes across sameage and mixed-age dyads did not correspond to differences in
collaborative inhibition, demonstrating that not all collaborative
process variables are equally relevant to the magnitude of the
collaborative inhibition effect. In the current study, the mixed-age
dyads differed from same-age dyads primarily in terms of simple
acknowledgments and silence but did not differ from same-age
dyads in terms of elaborative acknowledgments. This finding is
consistent with research demonstrating that collaborative inhibition is most influenced by differences in elaborative acknowledgments (e.g., Meade et al., 2009), and that mixed-age partners can
match the performance of same-age partners, despite interacting
differently (Siegel & Gregora, 1985). Our finding that differences
in simple acknowledgments and silence did not influence collaborative inhibition provides evidence that there are boundary conditions to the influence of collaborative process variables on collaborative inhibition.
Collaborative process variables remain an important consideration in understanding the mechanisms of collaborative inhibition.
Although retrieval strategy disruption (Basden et al., 1997) is the
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primary theoretical explanation for collaborative inhibition, there
is growing evidence that several mechanisms underlie the effect
(Barber et al., 2015). Further, because the theory is somewhat
circular, there is a need for more direct measures of mechanisms
that underlie collaborative inhibition. In the current experiment,
we examined collaborative processes as an exploratory mechanism
complementary to retrieval strategy disruption. Additional research is necessary to more formally determine how collaborative
processes complement and/or influence retrieval strategy disruption. Additional research is also necessary to more precisely determine when and how collaborative process variables influence
collaborative inhibition, as the results presented here suggest possible boundary conditions. Although we acknowledge that the
word lists recalled in the current study may not promote conversational remembering, we did find differences in collaborative
process variables between mixed-age and same-age dyads when
remembering word lists. Thus, the current results offer a first step
to explore collaborative process variables across a wider range of
contexts. For example, it is important to understand the relative
influence of collaborative process variables across different types
of materials and different relationship status between collaborators. Such research, along with continued efforts to examine retrieval strategy disruption, will lead to a more complete understanding of collaborative inhibition.
More generally, understanding collaborative inhibition informs
the patterns of gains and losses associated with collaborative
memory and aging. Specifically, finding collaborative inhibition
for correct items on initial recall demonstrates that collaboration
can be disruptive to both young and older adults’ memories.
However, collaboration disrupted false memories as well, which
demonstrates that collaboration can also benefit young and older
adults’ memory. Importantly, this disruption was relatively transient and did not carry over on subsequent recall and recognition
tests. Understanding the boundary conditions of when and how
collaboration disrupts memory is necessary for predicting gains
and losses associated with collaborative memory and aging.
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