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Collaborative remembering occurs when people work 
together to remember an event. Such remembering occurs 
frequently in life, as when a family remembers a vaca-
tion, or at alumni reunions when people remember the 
good old days of college or high school. Prior research 
has focused almost entirely on collaborative processes in 
younger adults and, to a lesser extent, similar processes 
in older adults. However, remarkably little research has 
examined age differences in collaborative processes be-
tween younger and older adults.

The purpose of the present study was to explore possi-
ble age differences in collaborative memory performance. 
We examined the effects of prior collaboration on perfor-
mance in younger and older adults as a function of retrieval 
condition (type of test and type of instruction). Subjects 
first took a collaborative test and then, later, a test given in 
isolation, to ascertain whether any effects of collaboration 
would be removed when people were tested individually. 
However, before considering our new research in detail, 
we next will set the stage by reviewing relevant research 
conducted on aging and collaborative memory.

Prior research on aging and collaboration has revealed 
contradictory findings, ones that can be partly explained 
by a difference in whether collaboration is examined at the 

group level or the individual level (for reviews, see Dixon, 
1996; Weldon, 2001). At the group level, the combined 
output of a collaborative group is compared with the per-
formance of a single individual. Dixon and his colleagues 
(e.g., Dixon, 1996, 1999; Gould, Trevithick, & Dixon, 
1991) have shown that collaboration, as measured at the 
group level, benefits older adults’ retention for previously 
studied material, relative to individual performance. That 
is, groups of older adults perform better than individual 
older adults in recalling a total set of previously experi-
enced events. Dixon has argued that the items produced by 
other people can act as retrieval cues, so that collaboration 
causes veridical performance to increase and errors to de-
cline (Dixon, Gagnon, & Crow, 1998). The group collab-
orative work is important in highlighting factors related 
to successful collaboration and demonstrating that older 
adults can effectively collaborate on a task. However, the 
group collaborative work does not answer questions con-
cerning the relative impact of collaboration on each indi-
vidual’s performance.

Studies that have measured the effect of collaboration 
on an individual level have shown that individuals’ perfor-
mance is negatively affected by collaboration, a finding 
contrary to the group work discussed above. Measuring 
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tion than do strangers. Andersson and Rönnberg (1995, 
1996) demonstrated that collaborative inhibition was ob-
tained among unacquainted pairs but was reduced among 
pairs of good friends. Johansson et al. (2005) found a sim-
ilar trend in older adult couples, although the difference 
in collaborative inhibition between older adult married 
couples and unacquainted pairs did not reach statistical 
significance (see also Gould, Osborn, Krein, & Morten-
son, 2002, for a group-level analysis of partner familiarity 
in older adults).

In the present research, we asked about age differ-
ences among unacquainted partners, to follow the para-
digm used in most research on collaborative inhibition in 
younger adults. In addition, we also employed three ma-
nipulations thought to differentially affect collaboration 
and age: the retrieval condition used in testing collabora-
tive groups (free- and forced-report cued recall and free 
recall), whether any effects of collaboration would remain 
when individuals were subsequently tested alone, and the 
propensity to commit errors across retrieval conditions 
(to see whether collaboration would reduce or increase 
errors). We will consider each variable in turn and provide 
the rationale for including it.

Retrieval Conditions
Collaborative inhibition has been obtained across a 

variety of retrieval conditions, including free recall (e.g., 
Weldon & Bellinger, 1997) and forced recall, the latter of 
which requires subjects to guess to a prescribed number of 
responses (Weldon, Blair, & Huebsch, 2000). Interestingly, 
however, collaborative inhibition has not consistently been 
obtained on tests of cued recall. B. H. Basden et al. (1997) 
obtained collaborative inhibition on cued recall tests of 
categorized word lists when the names of all the categories 
were presented simultaneously and subjects were free to 
recall from the categories in any order. However, they did 
not obtain collaborative inhibition when category names 
were presented sequentially and subjects were required 
to exhaust recall from a given category before recalling 
from the next one. Such differences in obtaining collab-
orative inhibition under these retrieval conditions may be 
explained by the retrieval strategy disruption hypothesis 
(B. H. Basden et al., 1997). This term refers to the hy-
pothesis that an individual’s natural retrieval order is in-
terrupted in collaborative situations with little structure, 
which may explain why collaborative inhibition occurs: 
The individual’s organizational scheme for retrieval is de-
railed when others are responding with their recollections. 
Although few direct comparisons exist, one hypothesis 
may be that cued recall with category name cues in a strict 
order may reduce collaborative inhibition by providing 
collaborators with an organizational scheme to guide re-
trieval (although see Ross et al., 2008, for an exception). 
When collaborators are free to use the category names in 
any order, the disruption between partners may occur.

The present experiments compared as directly as pos-
sible collaborative inhibition on tests of free-report cued 
recall, forced-report cued recall, and free recall for sub-
jects of different ages. Previous investigators have used 
one or another of these measures but have not compared 

the effect of collaboration on an individual level relies on 
the concept of nominal groups. Nominal group recall re-
fers to the pooled unique items produced by individuals 
who performed on their own. If one assumes that collabo-
ration has no effect on performance, collaborative group 
performance should be equivalent to the pooled perfor-
mance of individuals. Yet many studies have demonstrated 
that collaborative groups do not produce as many items as 
pooled nominal groups, suggesting that collaboration dis-
rupts individuals’ retrieval (e.g., Andersson & Rönnberg, 
1996; B. H. Basden, Basden, Bryner, & Thomas, 1997; 
Weldon & Bellinger, 1997; Wright & Klumpp, 2004). 
This counterintuitive finding of process loss (cf. Steiner, 
1972) for individuals working in collaborative groups is 
referred to as collaborative inhibition (Bouchard & Hare, 
1970; Weldon & Bellinger, 1997).

Collaborative inhibition is well established in younger 
adults (see Harris, Paterson, & Kemp, 2008, for a review), 
yet only a few studies have examined the effect in older 
adults. Johansson, Andersson, and Rönnberg (2000) gave 
older adults a tour of a college campus and obtained col-
laborative inhibition for both retrospective and prospective 
memory performance related to the tour. Ross, Spencer, 
Linardatos, Lam, and Perunovic (2004) found evidence 
of collaborative inhibition among older adults for items 
correctly recalled from a shopping list and also for items 
falsely recalled from the list (suggesting fewer memory 
errors in collaborative groups, relative to nominal groups). 
Johansson, Andersson, and Rönnberg (2005) obtained 
collaborative inhibition among older adult couples utiliz-
ing ineffective strategies on a recall test (e.g., low agree-
ment on how to divide responsibility for the list items) but 
also found marginal collaborative facilitation for couples 
utilizing effective strategies (e.g., high agreement on how 
to divide responsibility). Importantly, none of the studies 
above included a younger adult comparison group, so it is 
unknown whether older adults show a different effect of 
collaboration, relative to younger adults.

One recent study by Ross, Spencer, Blatz, and Res-
torick (2008) provided a strong test of age differences in 
collaborative recall by examining the role of younger cou-
ples (married an average of 8 years) and older adult 
 couples (married an average of 51 years) on a collabora-
tive memory task. Ross et al. (2008) demonstrated collab-
orative inhibition on veridical memory performance for 
younger and older adults and further suggested that, for 
false recall, collaboration may benefit both younger and 
older adults by allowing for error correction (i.e., groups 
are more accurate than individuals because members 
of groups can correct one another’s errors as they give 
responses). Most relevant to the present study was the 
finding of no interaction between age and collaboration, 
suggesting that the magnitude of collaborative inhibition 
was generally equivalent for younger and older adults 
(with the usual proviso about caution in accepting a null 
hypothesis). Critically, however, both younger and older 
adults in Ross et al.’s (2008) study were married couples 
with years of practice remembering together.

Research with younger adults suggests that partners 
who know each other well suffer less collaborative inhibi-



964    MEADE AND ROEDIGER

by a collaborator. Furthermore, the relative difficulty of 
distinguishing the original study episode from the initial 
collaborative recall episode should vary as a function of 
retrieval condition, with older adults being especially dis-
advantaged on individual recall tests following forced re-
call (Meade & Roediger, 2006; see also Ackil & Zaragoza, 
1998; Roediger, Wheeler, & Rajaram, 1993). Note that 
the majority of prior studies on repeated testing have been 
conducted on standard list-learning memory paradigms 
(although see Ross et al., 2008, for an exception). As was 
noted by Rajaram and Pereira-Pasarin (2007), collabora-
tion may serve to exaggerate the tendencies of individual 
recall, so that collaboration in standard memory para-
digms may lead to increased levels of accurate recall on 
subsequent individual tests but collaboration in paradigms 
designed to induce false memories (such as the Deese/
Roediger–McDermott [DRM] paradigm; Deese, 1959; 
Roediger & McDermott, 1995; see below) may lead to 
increased levels of false recall on subsequent individual 
memory tests. This consideration leads to the third con-
cern in our experiments.

False Recall
Collaborative memory studies generally compare indi-

vidual and group performances in terms of total number 
of items correctly remembered (intrusions may be men-
tioned but are usually not the main focus of the experi-
ments). However, one study by B. H. Basden, Basden, 
Thomas, and Souphasith (1998) directly examined false 
recall in collaborative groups, using the DRM associative 
word paradigm in which students study word lists in which 
study items (bed, rest, awake, dream . . .) are highly asso-
ciated to a word that is not presented (sleep). The finding 
is that sleep is often falsely recalled and falsely recognized 
as if it were a list member (see Gallo, 2006, for a compre-
hensive review). B. H. Basden et al. (1998) found no col-
laborative inhibition for false recall for associated word 
lists but did find evidence of collaborative inhibition for 
the most common exemplars of categorized lists, ones that 
were not presented in the lists during study. Furthermore, 
B. H. Basden et al. (1998) found a greater overall intrusion 
rate for collaborative groups, relative to nominal groups, 
and they suggested that because the collaborative task in-
volved taking turns to provide answers, individuals in the 
collaborative group might feel pressure to participate in 
recall and so lower their response threshold (cf. Perlmut-
ter, 1953). These findings are directly contradictory to the 
collaborative error correction process outlined by Ross 
and colleagues (Ross et al., 2008; Ross et al., 2004), which 
suggests that collaborative groups are more accurate than 
nominal groups because one member can correct another 
member’s error. Critically, the collaborative task in Ross 
et al.’s (2008) study was unstructured, so that individuals 
in the collaborative group could recall items at any time 
and so had potentially greater opportunity to interact with 
each other and correct errors (in contrast to the turn-taking 
procedure implemented by B. H. Basden et al., 1998).

Thorley and Dewhurst (2007) demonstrated that the 
specific procedure of the collaborative task used by vari-
ous researchers differentially influences memory errors in 

them. Consistent with the retrieval strategy disruption hy-
pothesis, collaborative inhibition effects may be smaller 
when greater retrieval support is provided (cf. B. H. Bas-
den et al., 1997). On the other hand, providing cues may 
sometimes further disrupt a natural retrieval order (D. R. 
Basden & Basden, 1995). We might expect age to exag-
gerate the effects of retrieval condition, because age dif-
ferences are minimized with greater retrieval support and 
we are using both free and cued recall (e.g., Balota, Dolan, 
& Duchek, 2000; Craik, 1983; Craik & McDowd, 1987). 
We predict that age differences in collaborative recall will 
be minimal on tests of cued recall and will be greatest 
on tests of free recall. In addition, we compared two ver-
sions of cued recall. In free-report cued recall, subjects 
are instructed to recall an item to a cue only if they are 
reasonably sure it occurred during study; in forced-report 
cued recall, subjects must respond with a response to 
every cue, even if they have to guess (see Koriat & Gold-
smith, 1996, for a discussion of report options in memory 
experiments).

Testing of Individual Recall After  
Collaborative Recall

Another variable of interest in the present project is the 
effect that prior collaboration has on subsequent individ-
ual memory performance. Many studies have examined 
this question, with results suggesting that prior collabora-
tion may result in an advantage on later individual recall, 
especially if two successive collaborative recalls are com-
pleted (Blumen & Rajaram, 2008). B. H. Basden, Basden, 
and Henry (2000) demonstrated that even though collab-
orative inhibition occurred on an initial test of categorized 
lists, there were benefits from prior collaboration on later 
individual recall. At the very least, there may be no lasting 
effect of collaborative inhibition, so that when the distract-
ing collaborator is removed, individuals are able to regain 
access to the information lost previously to collaborative 
inhibition (Finlay, Hitch, & Meudell, 2000). Although this 
pattern has occurred in prior studies with younger adults, 
none of the previous studies included older adult samples. 
Can older adults also shed inhibition from prior collabora-
tions and regain access to lost items on a delayed individ-
ual test? There are reasons in the prior literature to expect 
that the answer to this question will be no.

Using a standard individual memory paradigm, Henkel 
(2007) demonstrated that older adults show a smaller in-
crease in accuracy across repeated tests than do younger 
adults and also produce more errors across repeated re-
trievals, relative to younger adults. Regarding collabora-
tion, it seems likely that older adults will be differentially 
affected by prior collaboration on subsequent individual 
testing because they are generally more susceptible to in-
terference effects (Kane & Hasher, 1995), have trouble 
with certain aspects of source monitoring (e.g., Hash-
troudi, Johnson, & Chrosniak, 1989; McIntyre & Craik, 
1987), and have reduced recollective abilities (e.g.,  Jacoby, 
Jennings, & Hay, 1996; Jennings & Jacoby, 1997). Such 
cognitive deficits may make it especially difficult for older 
adults to determine whether an item remembered from the 
initial test occurred in the study episode or was suggested 
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ment 1 were obtained from the same subjects whose data were previ-
ously published (Meade & Roediger, 2006). However, the analyses 
in the earlier article were scored differently and used for different 
purposes. In the present analyses, the individuals’ data for Recall 
Test 1 were paired, and nominal group scoring was used; and across 
all tests, individual recall conditions were compared with the col-
laborative recall conditions.

Design. The experiment consisted of a 2  2  2 between-
 subjects design. Retrieval group (individual or collaborative) and 
retrieval condition (forced-report cued recall or free-report cued re-
call) and age (younger or older adults) were all manipulated between 
subjects. The primary dependent variables were veridical recall and 
recognition of the list items and false recall and recognition of the 
critical items.

Materials. Materials were selected from Meade and Roediger 
(2006) and consisted of six categorized lists constructed from the 
Battig and Montague (1969) norms. Each list was constructed from 
a single category and contained exemplars numbered 6–22 of a given 
category, for a total of 17 items. Exemplars 1–5 of each category 
were excluded from the lists and designated as critical items. The 
recognition source-monitoring test included 90 items (the 5 critical 
items from each list, 5 studied items from each list, and 30 unrelated 
filler items).

Procedure. The subjects were tested individually or with 1 other 
subject of the same age group. The subjects were visually presented 
(by computer) with six categorized word lists and were asked to 
study each list item in preparation for a memory test. The lists were 
presented in blocked fashion (17 items from the category, presented 
sequentially) but were not preceded by the category name. Each item 
was presented on a computer screen for 1.5 sec. At the completion 
of each category list, the computer prompted the subject to press the 
enter key to begin the next list. After all six lists had been presented, 
the subjects completed a 3-min filler task. The subjects were next 
asked to orally recall as many words as possible from the word lists 
while an experimenter recorded their responses. The experimenter 
provided the verbal label of each list (the category name), and the 
subjects then recalled items from that list only. The subjects recalled 
either individually or collaboratively; collaborative pairs took turns 
recalling items. We adopted a turn-taking procedure, rather than an 
unstructured test, during collaboration to increase the subjects’ pres-
sure to respond and, thus, elicit higher error rates (cf. Thorley & 
Dewhurst, 2007).

The subjects in the free-report cued recall condition were given 
category names and were asked to recall as many items as possible 
without guessing. When the subjects in the individual free-report 
cued recall condition had exhausted recall for a given category, they 
were allowed to move on to the next list, regardless of how many 
items had been recalled. In the collaborative free-report cued recall 
condition, the subjects were allowed to pass their turn when they 
could think of no more items, and the other person was allowed to 
continue until he or she could also produce no new items.

The subjects in the forced-report cued recall condition were also 
given category names but were required to come up with 20 items 
from each list (only 17 were actually presented). The subjects in 
the individual forced-report cued recall condition were required to 
produce all 20 items on their own, whereas the subjects in the col-
laborative forced-report cued recall condition were required to pro-
duce 10 each (for a total of 20, so that we could compare individuals 
recalling 20 items on their own with individuals recalling 20 items 
in a pair). Partners in the collaborative forced-report cued recall con-
dition were not allowed to pass on their turns; each subject was re-
quired to produce one response. We chose to examine forced-report 
cued recall because we were interested in the effect of collaboration 
on both veridical and false recall. By requiring the subjects to pro-
duce more items than were actually presented, we ensured high error 
rates so as to better examine any influence of collaboration on false 
recall on the individual tests given later.

Following initial recall, the subjects were asked to recall the word 
lists a second time, but this time, all the subjects were tested indi-

collaborative memory tasks. Briefly, subjects in a collab-
orative memory task may be asked to take turns recalling 
items (turn-taking recall, as used in B. H. Basden et al., 
1998), or subjects may be allowed to recall in any order 
(unstructured recall, as used in Ross et al., 2008). Thorley 
and Dewhurst obtained greater false recall for associated 
word lists among turn-taking collaborators than among 
unstructured collaborators, thus providing evidence that 
taking turns during collaboration increases subjects’ pres-
sure to respond—hence, leading to more errors. The pres-
ent experiments employed a turn-taking procedure that 
minimizes discussion of items as they are recalled and so 
should elicit minimal, if any, error correction. Consistent 
with the findings of B. H. Basden et al. (1998) and Thor-
ley and Dewhurst (2007), we predicted that collaborating 
pairs would produce more intrusions of erroneous items 
than would individuals recalling on their own. Also con-
sistent with Thorley and Dewhurst, we predicted that er-
rors produced initially in collaborative groups would carry 
over to subsequent individual tests, especially among older 
adults (for related studies, see Meade & Roediger, 2002; 
Roediger, Meade, & Bergman, 2001).

Finally, because older adults demonstrate dispropor-
tionately greater false memory following tests of forced 
recall, relative to cued recall (Meade & Roediger, 2006), 
we expected that false recall would be greatest on a second 
test following prior collaborative forced-report cued re-
call, because older adults may have an especially difficult 
time distinguishing items that were on the study list from 
items they or their partners produced under forced-report 
cued recall.

The present experiment extends previous work by di-
rectly comparing unacquainted younger and older adults 
on tests of both free-report cued recall and forced-report 
cued recall (free recall was explored in Experiment 2). We 
relied on a categorized list paradigm developed by Meade 
and Roediger (2006; for related paradigms, see B. H. Bas-
den et al., 1998; Smith, Ward, Tindell, Sifonis, & Wilken-
feld, 2000) that elicits reliable false recall on both free-
report and forced-report cued recall tests and also elicits 
higher false recall for older adults, relative to younger 
adults, when they are tested individually. Of interest is 
whether collaboration may differentially affect younger 
and older adults across different types of retrieval instruc-
tions for veridical and false recall and whether any lasting 
effects of collaboration will occur on younger and older 
adults’ subsequent individual memory performance.

EXPERIMENT 1

Method
Subjects. The subjects were 40 Washington University under-

graduates (age range, 18–25 years; M  19) and 40 older adults 
(age range, 67–88 years; M  77) recruited from the St. Louis com-
munity. Older adults were selected from a population with a mean 
score of 35 (range, 26–39) on the Shipley vocabulary test (Ship-
ley, 1946), which is typically somewhat higher than young adults 
score (see Meade & Roediger, 2006, for additional details). Young 
adults participated in the experiment for partial fulfillment of a class 
requirement; older adults were compensated $10/h. Data from the 
young and older adults in the individual recall condition in Experi-
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As can be observed in Table 1, younger and older adults 
achieved similar levels of list recall in the free-report cued 
recall condition, but false recall was much higher for older 
adults in this condition. In the forced-report cued recall 
conditions, younger adults were more accurate in veridi-
cal recall and in false recall, too (i.e., younger adults pro-
duced fewer errors than did older adults in these condi-
tions). In addition, collaborative inhibition resulted in all 
cases except for critical or false recall in the free-report 
cued recall condition. These impressions were confirmed 
by the statistical analyses reported next.

A 2 (collaborative or individual)  2 (free-report or 
forced-report cued recall)  2 (younger or older adults) 
ANOVA computed on list recall revealed a significant 
main effect of collaboration [F(1,32)  26.23, MSe  
.01, 2  .45]. The pooled list recall of subjects recalling 
on their own (M  .71) was significantly greater than the 
pooled recall of subjects recalling together in pairs (M  
.59), replicating the standard effect of collaborative inhi-
bition. Importantly, the ANOVA revealed no interaction 
between age and collaboration (F  1), suggesting that 
the magnitude of the collaborative inhibition effect was 
similar for younger and older adults.

There was also a significant main effect of retrieval 
condition [F(1,32)  81.17, MSe  .01, 2  .72]. The 
subjects in the forced-report cued recall condition pro-
duced a significantly greater number of list items (M  
.76) than did the subjects in the free-report cued recall 
condition (M  .54). Although this result is inconsistent 
with past research that generally has shown no difference 
in hit rates between free and forced recall (e.g., Roediger 
& Payne, 1985), the inconsistency may be explained in 
terms of list type; the present experiment used categorized 
lists, whereas past research has often used lists of unre-
lated items (for discussions, see Erdelyi, Finks, & Feigin-
Pfau, 1989; Ritter & Buschke, 1974; Roediger, Srinivas, & 
Waddill, 1989). Of course, many apparently correct items 
on the forced recall test may have been due to guessing, 
because the same pattern occurred for critical items.

Interestingly, we found no main effect of age on recall 
of list items (F  1.4, p  .05), most likely because of the 
strong retrieval cues (category names) present at recall 
(cf. Balota et al., 2000; Craik, 1983; Craik & McDowd, 
1987). Although this is somewhat surprising with our long 
lists, this outcome actually helps to make results compar-
ing older and younger adults on subsequent tests more 
interpretable because they are not compromised by large 
differences on the initial tests that might carry over to later 
tests.

Proportions of the 5 critical items recalled were ana-
lyzed by a separate 2 (collaborative or individual)  
2 (free-report or forced-report cued recall)  2 (younger 
or older adults) ANOVA. As in veridical recall, we ob-
tained collaborative inhibition; pooled groups produced 
a greater number of false alarms (M  .60) than did col-
laborative groups (M  .49) [F(1,32)  7.65, MSe  .02, 

2  .19]. However, this effect of collaboration on false 
recall was tempered by a significant interaction between 
collaboration and retrieval condition [F(1,32)  5.94, 
MSe  .02, 2  .16]. No collaborative inhibition was 

vidually, with instructions to remember list items as well as pos-
sible but not to guess (i.e., typical free-report cued recall instruc-
tions). The subjects were provided with the category name and had 
3 min per category to respond. In addition, they were asked to make 
remember/ know judgments for each item. Following Tulving (1985), 
Gardiner (1988), and Rajaram (1993), the subjects were instructed 
that remember responses indicated that they had a specific recollec-
tion about the item. Know responses indicated that the item had been 
studied in the list but elicited no specific recollective details. All 
the subjects indicated that they understood the distinction between 
remember and know judgments before proceeding.

In the final phase of the experiment, the subjects individually 
completed the source-monitoring recognition test that required them 
to indicate whether each item had appeared in the study list (a list 
judgment), whether they had said it aloud during the initial recall 
test (a self judgment), or whether the item had not previously been 
presented in the context of the experiment (neither). The subjects 
were told that they could indicate multiple sources for an item—for 
example, by indicating that an item had occurred in the study list (list) 
and that they had recalled it previously (self). The subjects in the col-
laborative condition had the additional option of indicating that their 
partners had recalled the item previously (other). We chose to include 
the final source-monitoring recognition test to determine whether the 
subjects could reduce memory errors if attention were drawn to the 
possible sources of information (cf. Multhaup, 1995). Finally, all the 
subjects were fully debriefed on the purpose of the experiment.

Results
Recall Test 1. Table 1 presents the mean proportions 

of list items and critical items recalled in the first recall 
test as a function of age of subjects, individual versus col-
laborative test conditions, veridical recall (proportion re-
called of the 17 list items per category), and critical item 
recall (proportion recalled of the 5 missing items from 
each category). The latter quantity indicates false recall 
in the free-report conditions. Numbers are pooled across 
individuals to determine whether collaborative inhibition 
was obtained in the present paradigm. In the collaborative 
condition, pooled recall was simply the total output of the 
group, but for individuals, any item independently recalled 
by both people was counted only one time (i.e., we used 
nominal groups for comparison, as is standard in these 
comparisons). Effect sizes ( 2) were also computed for 
main effects and interactions. According to Cohen (1988), 
small effect sizes correspond to 2  .06, medium effect 
sizes correspond to .06  2  .14, and large effect sizes 
correspond to 2  .14. Statistical significance was set at 
p  .05, unless otherwise noted.

Table 1 
Mean Proportions of Pooled Items Recalled by Younger  

and Older Adults on an Individual or Collaborative  
Free-Report Cued Recall or Forced-Report  

Cued Recall Test (Experiment 1, N  80)

Free-Report  
Cued Recall

Forced-Report  
Cued Recall

  Younger  Older  Younger  Older

List Recall
 Individual .60 .61 .85 .78
 Collaborative .49 .49 .74 .66

Critical Recall
 Individual .17 .43 .88 .90
 Collaborative  .15  .43  .66  .71
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tests. Accordingly, all the proportions in this table reflect 
mean individual recall, not pooled recall.

The results from individual list recall in Table 2 show 
that collaborative inhibition was removed on the second 
test and age differences were minimized, too. A 2 (prior 
collaborative or individual)  2 (prior free-report or 
forced-report cued recall)  2 (younger or older adults) 
ANOVA on list items revealed no main effect of collabo-
ration (F  2.4, p  .05). This disappearance of collab-
orative inhibition is consistent with B. H. Basden et al.’s 
(2000) findings. No age differences were obtained, nor 
was there any interaction between collaboration and age 
(Fs  2.5, ps  .05), suggesting that collaboration had no 
lasting effect for younger or older adults’ later recall of 
list items. On the other hand, the main effect of retrieval 
condition was significant [F(1,72)  9.70, MSe  .01, 
p  .01, 2  .12]. Once the subjects were forced to recall 
items on the first recall test, they produced a higher pro-
portion of list items when tested at a later time (M  .50) 
than did the subjects previously tested in the free-report 
cued recall condition (M  .43).

Analyzing critical (false) recall on the second recall 
test, a 2 (prior collaborative or individual)  2 (prior 
free-report or forced-report cued recall)  2 (younger 
or older adults) ANOVA revealed no main effect of col-
laboration and no interaction between collaboration and 
age (Fs  1, ps  .05). The collaborative inhibition pres-
ent for critical items in the first recall test disappeared in 
the second recall test for both younger and older adults. 
The ANOVA also revealed a main effect of prior retrieval 
condition [F(1,72)  21.33, MSe  .04, 2  .23]. The 
subjects were more likely to recall critical items on Recall 
Test 2 (with instructions not to guess) if they had previ-
ously recalled under forced-report cued recall instructions 
than if they had previously recalled under free-report 
cued recall instructions. In addition, the main effect of 
age was significant [F(1,72)  26.99, MSe  .04, 2  
.27], revealing that older adults recalled more false items 
on the subsequent recall test (M  .46) than did younger 
adults (M  .25). As was suggested by Meade and Roedi-
ger (2006), this may be explained by source-monitoring 
deficits (Johnson, Hashtroudi, & Lindsay, 1993) in older 
adults that made it more difficult for them to distinguish 
which of the previously recalled items had actually been 
presented in the list and which items they themselves or 
the other subject had falsely generated.

Remember and know responses. For each item re-
called on the second recall test, the subjects were asked 
to indicate whether they remembered the item as having 
occurred in the list or whether they knew it had occurred 
in the list. Remember/know responses were made concur-
rently with recall, so the subjects assigned judgments as 
they recalled each item. Table 2 shows remember/know 
results decomposed under total recall for the various con-
ditions in the nonbold typography.

Separate 2 (prior collaborative or individual)  
2 (younger or older adults)  2 (prior free-report or forced-
report cued recall) ANOVAs were computed on remember 
and know responses for list items. The ANOVAs revealed 
no significant differences in remember responses for any 

obtained for critical items under free-report cued recall 
instructions (t  1, p  .05). Collaborative inhibition for 
critical items was found only in forced-report cued recall 
[M  .69 for collaborative groups, M  .89 for pooled in-
dividuals; t(18)  3.80, SEM  .07], possibly due, in part, 
to the fact that our forced-report procedure required each 
subject in the individual condition to produce 20 items 
and each subject in the collaborative groups to produce 
10 items each. Importantly, collaboration did not interact 
with age (F  1, p  .05), again suggesting that collabora-
tion exerts similar effects on younger and older adults.

Finally, the main effect of age for critical items was 
significant [F(1,32)  15.03, MSe  .02, 2  .32], as 
was the interaction between age and retrieval condition 
[F(1,32)  9.11, MSe  .02, 2  .22]. This outcome 
suggests that older adults produced more critical items 
than did younger adults only in the free-report cued recall 
condition [t(18)  3.80, SEM  .07] with its instruction 
warning against guessing. There was no age difference in 
the proportion of critical items produced by younger and 
older adults in the forced-report cued recall condition (t  
0.65, p  .05), a finding that makes sense given that all the 
subjects were forced to guess.

Recall Test 2. Table 2 presents the mean proportion of 
list and critical items recalled on the second recall test, 
which was recall of individual subjects, as well as the 
mean proportion of remember and know responses. Mean 
total recall is presented in bold in Table 2, with remember 
and know responses presented in normal typography. The 
overall data will be discussed first, and then the remember/ 
know data will be described in a later section. Keep in 
mind that the second recall test was always taken indi-
vidually under free-report cued recall instructions (i.e., 
with instructions not to guess). The condition labels on the 
table (e.g., prior individual or prior collaborative) refer to 
the first recall test condition, because we were interested 
in whether lasting effects of collaboration and/or retrieval 
condition would appear on individuals’ subsequent recall 

Table 2 
Mean Proportions of Nonpooled Items Recalled on Subsequent 

Individual Cued Recall Test (Experiment 1, N  80)

Prior Free-Report 
Cued Recall

Prior Forced-
Report Cued Recall

  Younger  Older  Younger  Older

List Recall
 Prior individual .48 .43 .51 .51
  Remember .39 .34 .40 .37
  Know .09 .09 .12 .14

 Prior collaborative .42 .38 .52 .46
  Remember .30 .26 .39 .35
  Know .12 .12 .13 .11

Critical Recall
 Prior individual .17 .28 .32 .60
  Remember .06 .16 .04 .33
  Know .11 .12 .28 .27

 Prior collaborative .19 .39 .30 .58
  Remember .07 .26 .08 .32
  Know .12 .13 .22 .26

Note—Boldface indicates mean total recall.
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cal items as having been presented in the study list (the 
sum of list responses and list-and-self responses for criti-
cal items; list-and-other responses were also included for 
the collaborative groups). The recognition test was always 
taken individually, and of course, the results here may be 
affected by the two prior recall tests.

Examining list recognition, a 2 (prior free-report or 
forced-report cued recall)  2 (prior collaborative or in-
dividual)  2 (younger or older adults) ANOVA revealed 
a marginal effect of collaboration [F(1,72)  3.65, MSe  
.02, p  .06, 2  .05], suggesting a trend consistent with 
collaborative inhibition, but no interaction between prior 
collaboration and any other variables (Fs  1, ps  .05), 
suggesting that collaboration had similar effects on both 
younger and older adults in both retrieval conditions. The 
ANOVA did reveal a main effect of retrieval condition 
[F(1,72)  4.82, MSe  .02, 2  .06]; the subjects who 
had initially recalled the list items under forced-report 
cued recall instructions had higher hit rates than did the 
subjects who previously recalled the list under free-report 
cued recall instructions. Finally, the ANOVA revealed no 
age differences in list recognition (F  1.6, p  .05).

Table 4 presents the recognition data for younger 
and older adults’ recognition of critical items. Keep in 
mind that none of these 30 items were presented in the 
list, so these large values represent high rates of false 
recognition. A 2 (younger or older adult)  2 (prior 
free-report cued recall or forced-report cued recall)  
2 (prior collaborative or individual) ANOVA showed 
that older adults falsely recognized significantly more 
critical items than did younger adults [F(1,72)  15.07, 
MSe  .06, 2  .18]. However, there was no main ef-
fect of prior collaboration on false recognition and no 
interaction between collaboration and age (Fs  1, ps  
.05). Finally, the ANOVA revealed that false recognition 
was higher for the subjects who had previously recalled 
under forced-report cued recall instructions than for the 
subjects who had previously recalled under free-report 
cued recall instructions [F(1,72)  4.33, MSe  .06, 

2  .06]. This pattern was exaggerated for older adults, 

of the factors (Fs  3.3, ps  .05). The ANOVA computed 
on know responses revealed a significant main effect only 
for retrieval condition [F(1,72)  4.29, MSe  .01, 2  
.06]. The subjects were more likely to say that they knew 
that a list item had been in the list when they had previ-
ously recalled under forced-report cued recall instructions 
than when they had previously recalled under free-report 
cued recall instructions. Main effects for collaboration and 
age were not significant (Fs  0.56, ps  .05).

Remember and know responses were also analyzed for 
critical items, using separate 2 (prior collaborative or in-
dividual)  2 (prior free-report or forced-report cued re-
call)  2 (younger or older adults) ANOVAs. The ANOVA 
for remember responses revealed a significant main effect 
of age [F(1,72)  29.02, MSe  .03, 2  .29]. Older 
adults were more likely than were younger adults to say 
that they remembered that a critical item had occurred in 
the list [t(78)  5.38, SEM  .04], confirming prior stud-
ies showing greater false remembering in older adults than 
in younger adults. The proportion of remember responses 
did not vary in relation to prior test condition (Fs  2.06, 
ps  .05). A separate ANOVA conducted on know re-
sponses to critical items showed a significant main effect 
of prior retrieval condition [F(1,72)  15.96, MSe  .02, 

2  .18]. The subjects were more likely to indicate that 
they knew that a critical item had been presented in the 
study list following prior forced-report cued recall than 
following free-report cued recall. No significant main ef-
fects were found for collaboration or age (Fs  0.25, ps  
.05).

Recognition/source-monitoring test. Tables 3 and 4 
display the mean proportion of list items correctly recog-
nized and critical items falsely recognized by the subjects 
as a function of prior test condition. Correct recognition 
scores reflect the proportion of times the subjects attrib-
uted studied items as having been presented in the study 
list (the sum of list responses and list-and-self responses 
for list items (list-and-other responses were also included 
for the collaborative groups). False recognition scores re-
flect the proportions of times the subjects attributed criti-

Table 3 
Mean Proportions of List Recognition on a Subsequent 

Individual Recognition Test (Experiment 1, N  80)

 
Prior Free-Report 

Cued Recall

Prior Forced- 
Report Cued 

Recall

List Recognition  Younger  Older  Younger  Older

Prior Individual

List only .42 .37 .29 .29
Both list and self .46 .45 .58 .62
 Total correct recognition .88 .82 .87 .91
Self .02 .06 .06 .04
Neither .10 .12 .07 .05

Prior Collaborative

List only .35 .25 .17 .17
Both list and self or other .46 .43 .70 .68
 Total correct recognition .81 .68 .87 .85
Self or other .02 .06 .07 .08
Neither  .17  .26  .06  .07

Table 4 
Mean Proportions of Critical Recognition on a Subsequent 

Individual Recognition Test (Experiment 1, N  80)

 
Prior Free-Report 

Cued Recall

Prior Forced- 
Report Cued 

Recall

Critical Recognition  Younger  Older  Younger  Older

Prior Individual

List only .43 .35 .16 .17
Both list and self .16 .28 .37 .66
 Total false recognition .59 .63 .53 .83
Self .01 .05 .33 .10
Neither .40 .33 .13 .07

Prior Collaborative

List only .35 .31 .18 .17
Both list and self or other .17 .32 .39 .77
 Total false recognition .52 .63 .57 .94
Self or other .06 .04 .26 .01
Neither  .42  .33  .17  .05
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Design. The design was a 2  2 between-subjects design. Age 
(younger or older) and collaboration (individual or collaborative) 
were both manipulated between subjects. Dependent variables in-
cluded correct and false recall on two recall tests and hit rates and 
false alarm rates in recognition.

Materials. Materials were selected from Meade, Roediger, and 
Geraci (2009) and included six lists created from the Battig and 
Montague (1969) category norms. The first 22 exemplars of a given 
category were chosen. Of these, the top 10 items were divided so 
that 5 items were presented and 5 items were nonpresented (critical 
items). Two counterbalanced lists were created so as to calculate 
corrected recall and recognition for these critical items (for List A, 
Items 1, 4, 5, 8, and 9 were critical items, and Items 2, 3, 6, 7, and 
10 were presented items; for List B, Items 2, 3, 6, 7, and 10 were 
critical items, and Items 1, 4, 5, 8, and 9 were presented items). 
Because of frequent errors in categorized lists (e.g., Meade & Roedi-
ger, 2006), some way of correcting for errors is needed. Presenting 
odd- or even-numbered items permits an estimate of the contribu-
tions of constructive recall effects (or guessing) from recall of the 
omitted set of items (see Roediger, 1973, for a correction based on 
similar logic). Counterbalancing the presentation of the most typical 
exemplars allowed recall and recognition scores to be corrected for 
such guessing because we could determine the likelihood that the 
subjects produced a given categorical exemplar when it had been 
studied, relative to when it had not been studied. Of course, we also 
acknowledge that now critical items are not solely the most com-
mon exemplars of a category, and so overall false recall rates may be 
lower in Experiment 2 than in Experiment 1. The remaining 12 items 
were all presented to the subjects so that 17 items were presented 
to subjects and 5 were designated nonpresented critical items. The 
recognition test was also selected from Meade et al. and contained 
90 items (the first 10 items from the norms [presented and critical] 
from each list and 30 unrelated filler items).

Procedure. The procedure in Experiment 2 was the same as the 
procedure in Experiment 1, except for the materials and the retrieval 
test. As in Experiment 1, all items were presented at a rate of 1.5 sec 
per item. The subjects studied all six 17-item lists, completed a 
3-min filler task, and then were given the initial recall test under in-
dividual or collaborative recall conditions. On the initial recall test, 
no retrieval cues were given, and the subjects were instructed to re-
call as many items as possible without guessing. They were told that 
they could recall items in any order, with the collaborative groups 
being told they should take turns in recalling items. For both the 
initial and the second recall tests, the subjects were allotted 18 min to 
recall as many items as possible from the lists in any order. Eighteen 
minutes were intended to be roughly equivalent to the 3 min per list 
allowed for recall in Experiment 1. Administration of the source-
monitoring recognition test occurred as in Experiment 1. Finally, the 
subjects were asked to complete a demographics questionnaire, the 
Shipley Vocabulary Test (Shipley, 1946), and the MMSE (Folstein 
et al., 1975).

Results
One older adult collaborative pair was removed from 

the analyses due to inability to follow instructions; the 
analyses below are based on 20 older adults in the indi-
vidual condition and 18 in the collaborative condition. 
Individual data were pooled for Test 1 to create nominal 
groups for comparison with collaborative groups, as was 
discussed previously.

Recall Test 1. The mean proportions of items recalled 
in the four conditions on the initial recall test are presented 
in Table 5. The proportion of total list recall includes all 
studied items (including the first five items from the 
norms that were presented) and is conceptually similar to 
recall of list items from Experiment 1. A 2 (individual or 

as indicated by a significant age  retrieval condition 
interaction [F(1,72)  4.58, MSe  .06, 2  .06]. Older 
adults were more likely to false alarm on the recogni-
tion test after recalling under forced-report cued recall 
instructions (M  .88), relative to free-report cued recall 
instructions (M  .65) [t(38)  4.40, SEM  .06]. False 
recognition rates for younger adults did not vary in rela-
tion to prior recall condition (ts  1, ps  .05), averaging 
around .60.

Discussion
The results of Experiment 1 demonstrated that collab-

orative inhibition for list items occurred for both younger 
and older adults on an initial test of free-report cued recall 
and forced-report cued recall. Collaborative inhibition for 
critical items was obtained only on an initial test of forced-
report cued recall (not free-report cued recall). There were 
no age differences in the magnitude of the collaborative 
inhibition effect for list or critical items, and collabora-
tive inhibition disappeared on subsequent individual cued 
recall and recognition tests.

No age differences were found for list items in recall or 
recognition, although due to our methods, we could not 
correct recall rates on the recall tests or hit rates on the 
recognition test. Age differences might have occurred if 
we had been able to do that, because older adults did show 
higher false recall on the initial free-report cued recall 
test and on recall and recognition following forced-report 
cued recall, although these effects did not interact with 
collaboration. In Experiment 2, the lists were modified so 
that the same items were counterbalanced across studied 
and nonstudied lists, allowing us to correct recall and rec-
ognition scores for guessing.

EXPERIMENT 2

In Experiment 1, we used procedures that are atypical in 
the study of collaborative inhibition—namely, cued recall 
under free- or forced-report conditions. In Experiment 2, 
age differences in collaborative inhibition were examined 
on free recall tests. Free recall instructions were predicted 
to exaggerate the collaborative inhibition effect because 
they offer less structure to organize retrieval between col-
laborators (cf. B. H. Basden et al., 1997) and exaggerate 
age differences in recall (cf. Craik & McDowd, 1987). In 
addition, we altered the structure of the presented lists so 
as to be able to correct recall and recognition for possible 
constructive memory effects.

Method
Subjects. The subjects were 40 Montana State University under-

graduates (mean age  20 years; range, 18–28) who participated in 
the experiment for course credit and 40 older adults (mean age  
74 years; range, 65–87) recruited from the Bozeman community 
who participated in the experiment for $10/h. Older adults had more 
education (M  17 years) than did younger adults (M  13 years) 
[t(78)  8.27, SEM  .17] and also had higher scores on the Shipley 
Vocabulary Test (M  35) than did younger adults (M  27) [t(78)  
8.53, SEM  .79]. No age differences were obtained on the Mini 
Mental Status Exam (MMSE; Folstein, Folstein, & McHugh, 1975) 
(M  29 for older adults; M  28 for younger adults; t  1.9).
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for false recall. Note, however, that older adults in the col-
laborative condition produced the highest numerical pro-
portion of nonpresented critical items (M  .14), which 
may have lasting effects on subsequent individual tests. 
Because our procedure employed turn taking among un-
acquainted dyads, it is possible that the older adults felt 
increased pressure to respond during their turn (cf. B. H. 
Basden et al., 1998; Perlmutter, 1953; Thorley & Dew-
hurst, 2007).

Finally, the recall of the first 10 presented and criti-
cal items permits a corrected recall score that controls for 
guessing of the most typical exemplars from each category. 
A separate 2 (individual or collaborative)  2 (younger or 
older adults) ANOVA computed on the corrected recall 
score revealed that younger adults (M  .55) recalled 
more than did older adults (M  .40) [F(1,35)  9.67, 
MSe  .02, 2  .22]. The ANOVA also revealed a mar-
ginal main effect of collaboration [F(1,35)  3.64, MSe  
.02, p  .06, 2  .09]. Consistent with the collaborative 
inhibition effect, collaborative groups (M  .43) recalled 
less than did pooled individual groups (M  .52). Impor-
tantly, the interaction between collaboration and age was 
not significant (F  1.1), suggesting that the magnitude 
of the collaborative inhibition effect was similar for both 
younger and older adults on a free recall test of categorized 
lists. This null effect is the same as that in Experiment 1, 
although the nonsignificant age  collaboration interac-
tion in Experiment 2 could have been due to low power; 
numerically, older adults demonstrated a larger inhibition 
effect (.13) than did young adults (.05).

Recall Test 2. The mean proportions of items recalled 
on the second (free recall) test are presented in Table 7. 
Recall Test 2 was always taken individually. Of interest 
is the effect of prior collaboration on subsequent indi-
vidual recall. Accordingly, the data in Table 7 reflect the 
responses of individual subjects (not pooled as for Recall 
Test 1).

A 2 (prior individual or collaborative)  2 (younger 
or older adults) between-subjects ANOVA conducted on 
total list recall revealed a main effect of age [F(1,74)  
13.25, MSe  .01, 2  .15] but no main effect of collabo-
ration and no interaction between collaboration and age 
(Fs  1). Younger adults (M  .32) recalled significantly 
more than did older adults (M  .23). Replicating Experi-
ment 1, and also consistent with previous research (e.g., 
Finlay et al., 2000), collaborative inhibition disappeared 
on subsequent testing of individuals.

The proportions of the first 10 items from the norms 
recalled (both presented and critical) are presented in 
Table 8. A separate 2 (prior individual or collaborative)  

collaborative)  2 (younger or older adults) independent 
samples ANOVA computed on the proportion of total list 
recall revealed a main effect of collaboration [F(1,35)  
7.39, MSe  .01, 2  .17]. Replicating Experiment 1 and 
consistent with the collaborative inhibition effect, pooled 
individual groups (M  .44) recalled significantly more 
list items than did collaborative groups (M  .35). The 
ANOVA further revealed no main effect of age and no in-
teraction between age and collaboration (Fs  1.5). Con-
sidered together, these results suggest that both younger 
and older adults showed similar magnitudes of collabora-
tive inhibition.

Turning next to the production of the first 10 items from 
the norms, we will discuss first recall of the 5 presented 
items, then recall of the 5 critical items, and finally the 
corrected recall score that indicates the difference be-
tween presented and critical items (see Table 6). Again, 
the corrected recall score accounts for the fact that the 
subjects might have produced some of the study items by 
constructing (or generating or guessing) common exem-
plars of a given category. A 2 (individual or collaborative 
recall)  2 (younger or older adults) between-subjects 
ANOVA computed on the 5 presented items revealed a 
main effect of age [F(1,35)  5.10, MSe  .02, 2  .13], 
suggesting that younger adults (M  .63) recalled more of 
these items than did older adults (M  .52). Interestingly, 
no reliable main effect of collaboration [F(1,35)  2.39, 
MSe  .02, p  .13, 2  .06] and no interaction between 
collaboration and age (F  1) were obtained, although 
note that numerically, the trend is consistent with collab-
orative inhibition in the range of 7%–8% (the same as in 
the analysis of total list recall). The lack of a statistical 
effect may be due to lower power by examining recall of 
only 5 items rather than 17.

Turning next to recall of five critical items from the 
norms, a separate 2 (individual or collaborative)  
2 (younger or older adults) between-subjects ANOVA 
revealed no main effects of age or collaboration and no 
interaction between age and collaboration (Fs  3). Pos-
sibly, restructuring our study lists resulted in floor effects 

Table 5 
Mean Proportions of Items Recalled From the Total List by 

Younger and Older Adults on an Individual or Collaborative 
Free Recall Test (Experiment 2, N  78)

Free Recall

 Total List Recall  Younger  Older  

Individual .45 .43 
 Collaborative  .38  .32  

Table 6 
Mean Proportions of First 10 Items From the Norms (Presented  

and Critical) Recalled by Younger and Older Adults on an Individual  
or Collaborative Free Recall Test (Experiment 2, N  78)

5 Presented 5 Critical Corrected 

  Younger  Older  Younger  Older  Younger  Older

Individual .66 .56 .09 .09 .57 .47
Collaborative  .59  .48  .07  .14  .52  .34
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age [F(1,74)  22.60, MSe  .02, 2  .23], indicating 
that younger adults had greater corrected recall (M  .43) 
than did older adults (M  .26). There was no effect of 
prior collaboration or any interaction between prior col-
laboration and age (Fs  1).

Tables 7 and 8 also present the mean proportions of re-
member and know judgments for items recalled on Test 2. 
Separate 2 (prior individual or collaborative)  2 (younger 
or older adults) ANOVAs were computed on remember 
and know judgments for total list recall and recall of the 
first 10 presented and critical items. Younger adults were 
more likely than older adults to assign both remember and 
know judgments to total list items (Table 7) and to the 
first 5 presented items (Table 8) (Fs  3.9, ps  .05, 2  
.05), reflecting the fact that younger adults recalled more 
items overall. In contrast, for the 5 critical items (Table 8), 
older adults showed more false remembering than did 
younger adults [F(1,74)  6.41, MSe  .001, 2  .08]. 
Furthermore, remember judgments for the 5 critical items 
were also greater following prior collaboration, relative 
to prior individual recall [F(1,74)  9.07, MSe  .001, 

2  .11], consistent with the idea that the subjects were 
incorporating others’ responses into their own later recall 
and remembering them later. All age  prior collaboration 
interactions were not significant (Fs  1).

Recognition. The mean proportions of list recogni-
tion, critical recognition, and corrected recognition (hits 
minus false alarms) are presented in Table 9. The recog-
nition test was always taken individually following two 
separate recall tests, so of course the results are influenced 
by prior testing. These analyses are only of the first 10 
presented and critical items from the norms. To examine 
the effects of prior collaboration and age on list recogni-
tion, a 2 (prior individual or collaborative)  2 (younger 
or older adults) between-groups ANOVA was computed 
on the hit rates. The ANOVA revealed no main effects of 
age or prior collaboration and no interaction between age 
and collaboration (Fs  1). Both younger and older adults 
correctly recognized a similar proportion of list items, and 
this did not vary as a function of prior individual or col-
laborative recall.

False recognition rates revealed a somewhat different 
pattern. A separate 2 (prior individual or collaborative)  
2 (younger or older adults) ANOVA computed on the 
false alarm rates revealed no significant main effect of 
age and no significant main effect of prior collaboration 

2 (younger or older adults) ANOVA conducted on the pro-
portion of 5 presented items recalled revealed that younger 
adults (M  .50) recalled more than did older adults (M  
.35) [F(1,74)  25.46, MSe  .02, 2  .26]. The ANOVA 
revealed neither a main effect of collaboration nor any 
interaction between collaboration and age (Fs  1), sug-
gesting again that there were no lasting effects of collabo-
ration on subsequent recall of the most typical category 
exemplars.

Turning next to recall of the 5 critical items, a 2 (prior 
individual or collaborative)  2 (younger or older adults) 
ANOVA revealed no significant main effect of age 
(F  1), but a significant main effect of prior collabora-
tion [F(1,74)  7.16, MSe  .004, 2  .09]. The subjects 
were more likely to falsely recall critical items if they 
had previously collaborated (M  .10) than if they had 
previously recalled alone (M  .06). Such a finding is 
consistent with Rajaram and Pereira-Pasarin’s (2007) ar-
gument that collaboration might exaggerate errors in later 
individual recall (see also Thorley & Dewhurst, 2007). 
However, it is inconsistent with the error correction pro-
cess outlined by Ross et al. (2008; Ross et al., 2004) and 
further differs from Experiment 1’s finding that prior col-
laboration produced no lasting effects on subsequent tests. 
This difference between experiments may be explained by 
the different retrieval demands of free recall employed in 
Experiment 2 and/or changes to the list structure between 
experiments.

Finally, the corrected recall data in the right columns 
of Table 8 were subjected to a separate 2 (prior individual 
or collaborative)  2 (younger or older adults) between-
subjects ANOVA. The ANOVA revealed a main effect of 

Table 7 
Mean Proportions of Nonpooled Items Recalled From  

the Total List and Mean Proportions of Remember  
and Know Responses on Subsequent Individual  

Free Recall Test (Experiment 2, N  78)

Free Recall

 Total List Recall  Younger   Older  

Prior Individual .31 .23 
 Remember .25 .20
 Know .06 .03
Prior Collaborative .32 .23 
 Remember .26 .18

  Know  .06  .05  

Table 8 
Mean Proportions of Nonpooled Items Recalled From the First 10 Items 

From the Norms (Presented and Critical) and Mean Proportions  
of Remember and Know Responses on Subsequent Individual  

Free Recall Test (Experiment 2, N  78)

5 Presented 5 Critical Corrected 

  Younger  Older  Younger  Older  Younger  Older

Prior Individual .49 .33 .07 .05 .42 .28
 Remember .38 .28 .01 .02 .37 .26
 Know .11 .05 .06 .03 .05 .02
Prior Collaborative .52 .36 .09 .11 .43 .25
 Remember .41 .27 .02 .06 .39 .21
 Know  .11  .09  .07  .05  .04  .04
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peared even though age differences in recall persisted. 
When appropriate corrections could be obtained in Ex-
periment 2 with free recall, older adults showed the ex-
pected age-related decline, relative to younger adults. On 
the final recognition test, older adults had higher rates of 
false alarms than did younger adults, especially following 
collaboration.

GENERAL DISCUSSION

The present experiments provide the first compari-
son of unacquainted younger and older adults on tests 
of collaborative memory. The comparison resulted in 
novel findings regarding both list and critical recall and 
recognition.

List Recall and Recognition
Importantly, collaborative inhibition for categorized 

list items was obtained on initial tests of forced-report 
cued recall, free-report cued recall, and free recall for 
both younger and older adults and the magnitude of the 
effect did not vary with age. Consistent with past research, 
this finding suggests that collaborative inhibition is ro-
bust and occurs across several different testing situations 
(e.g., B. H. Basden et al., 1997; Weldon et al., 2000). Of 
greater interest is the novel finding that collaboration did 
not interact with age across retrieval conditions. Regard-
less of individual memory performance, the magnitude of 
the collaborative inhibition effect did not vary with age. 
Also, consistent with previous work with younger adults, 
collaborative inhibition for list items did not persist on 
subsequent individual recall or recognition tests for pre-
sented items for either younger or older adults (e.g., Finlay 
et al., 2000).

The findings for list recall can be generally interpreted 
within the framework of the retrieval strategy disruption 
hypothesis, although not without some difficulty. This idea 
maintains that in collaborative recall situations, another 
person’s recall interferes with an individual’s characteris-
tic or preferred order of retrieval. A further prediction is 
that when a structure for retrieval is provided (e.g., by pro-
viding category name cues; cf. B. H. Basden et al., 1997), 

(Fs  1). However, both of these effects were qualified 
by a significant interaction between age and prior col-
laboration [F(1,74)  4.28, MSe  .06, p  .042, 2  

.06].  Follow- up comparisons conducted on the interac-
tion suggest that younger adults’ false recognition was not 
affected by prior collaboration (t  1). However, older 
adults who had previously collaborated (M  .65) had 
higher false alarm rates on the final recognition test than 
did older adults who had previously recalled alone (M  
.47) [t(36)  2.22, SEM  .08].

Finally, corrected total recognition was obtained by 
subtracting false alarms from hits for the critical items. 
We do not provide data for all response options for cor-
rected recognition because the nature of the correction 
does not make sense across response options (e.g., in the 
neither condition), and total recognition is of most interest 
(i.e., list added to list  self). A 2 (individual or collabora-
tive)  2 (younger or older adults) ANOVA computed on 
corrected recognition revealed no main effects of age or 
prior collaboration (Fs  1). However, there was a sig-
nificant interaction between age and prior collaboration 
[F(1,74)  7.77, MSe  .04, 2  .10]. Post hoc com-
parison tests revealed that younger adults had higher cor-
rected recognition following collaboration (M  .40) than 
following prior individual recall (M  .28) [t(38)  2.03, 
SEM  .06]. In contrast, older adults showed marginally 
higher corrected recognition following individual recall 
(M  .34) than following collaborative recall (M  .22) 
[t(36)  1.92, SEM  .06, p  .06]. Apparently, younger 
adults are better able to selectively incorporate others’ 
responses into their own memory reports. Older adults, 
on the other hand, may have incorporated most schema-
 consistent items into their own memory reports; they 
could not differentiate which items had been suggested 
by their partners that were actually present in the lists and 
which were not.

Discussion
Considered together, the results of Experiment 2 con-

firmed that younger and older adults exhibited equivalent 
collaborative inhibition effects on an initial free recall 
test. On subsequent tests, collaborative inhibition disap-

Table 9 
Mean Proportions of List and Critical Recognition on  

a Subsequent Individual Recognition Test (Experiment 2, N  78)

5 Presented 5 Critical Corrected 

  Younger  Older  Younger  Older  Younger  Older

Prior Individual

List .45 .58 .48 .40
List and self .37 .24 .06 .07
 Total recognition .82 .82 .54 .47 .28 .34
Self .02 .04 .01 .07
Neither .16 .14 .45 .46

Prior Collaborative

List .36 .44 .37 .44
List and self or other .52 .43 .11 .21
 Total recognition .88 .87 .48 .65 .40 .22
Self or other .00 .01 .00 .01
Neither  .12  .12  .52  .34     
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and colleagues. The turn-taking procedure may encourage 
older adults to guess, rather than pass on their turn, due 
to increased pressure to produce an item during one’s turn 
(cf. B. H. Basden et al., 1998; Perlmutter, 1953; Thorley 
& Dewhurst, 2007), and does not encourage consensus 
or correction. Finally, in the present study, older adults’ 
increased erroneous recall and recognition following col-
laborative free recall occurred on a subsequent individual 
recognition test, not during collaboration.

One explanation of older adults’ higher false recall and 
false alarms following prior collaborative free recall may 
be that once the items were suggested (and not corrected), 
they were subject to source-monitoring problems that are 
known to be greater in older adults (e.g., Johnson et al., 
1993). According to the source-monitoring framework, 
accurate recollection requires retention of both the to-be-
retrieved information itself and the source of that infor-
mation. Subjects attribute a source to information by as-
sessing the qualitative characteristics associated with the 
item (e.g., items presented on a computer screen might 
have perceptual characteristics that internally generated 
items did not have). Given the turn-taking procedure of 
the present experiments, the subjects were exposed to both 
accurate and inaccurate items during collaborative recall. 
Because the majority of items generated were categori-
cally consistent with those studied, the subjects had the 
difficult task of deciding whether an item they remem-
bered from the experiment had occurred in the study list 
and/or had been suggested during initial recall. Older 
adults have difficulties making source attributions (e.g., 
McIntyre & Craik, 1987), and so they probably were dis-
advantaged in correctly identifying which items had been 
presented in the study lists. Although both false and ve-
ridical items were suggested during collaborative recall 
under each retrieval manipulation, older adults showed 
increased false recognition only following free recall. 
Older adults might have had an especially difficult time 
monitoring the source of items produced on a prior free 
recall test, because this test permitted the subjects to set 
their response threshold and organization for all items (as 
opposed to forced-report cued recall, in which the subjects 
knew that some items produced were guesses). In other 
words, monitoring may be more difficult for older adults 
following free recall because items produced during free 
recall are primarily attributed to having been accurately 
retrieved, whereas items produced during cued recall may 
be attributed to guessing or construction, rather than to ac-
curate memory retrieval. This tendency would be greatest 
during forced-report cued recall.

In summary, the primary goal of the present experi-
ments was to begin to examine possible age differences 
in collaborative memory effects among unacquainted 
dyads, and we obtained several interesting findings. First, 
younger and older adults demonstrated equivalent collab-
orative inhibition effects on several types of initial tests: 
forced-report cued recall, free-report cued recall, and free 
recall. This conclusion derives from null effects and, so, 
must be interpreted with caution, but the consistent failure 
under three different sets of retrieval conditions bolsters 
our conclusion. In addition, our designs were powerful 

retrieval disruption and collaborative inhibition should be 
minimized. However, in the present experiments, we found 
no interaction between collaboration and retrieval condi-
tion, which is a problem for the hypothesis. Our outcome 
may differ from others because our categorized lists con-
tained the highest taxonomic frequency exemplars from 
each category (in contrast, the lists used by B. H. Basden 
et al. [1997] contained low-taxonomic-frequency exem-
plars). High-taxonomic-frequency exemplars potentially 
allowed the subjects in all the experimental conditions to 
organize lists by category, so they were less affected by 
retrieval condition (i.e., even in free recall, items were re-
called according to category). However, this speculation 
awaits further tests.

Critical Recall and Recognition
Regarding false recall and false recognition, the ex-

periments reported here also replicated previous find-
ings showing that older adults demonstrated higher rates 
of false recall than did younger adults (e.g., Balota et al., 
1999) and that forced recall led to greater false recollection 
on subsequent individual tests (e.g., Ackil & Zaragoza, 
1998; Roediger, Jacoby, & McDermott, 1996; Roediger 
et al., 1993; Zaragoza, Payment, Ackil, & Beck, 2001). 
Again, the novel contribution was our examination of the 
role of collaboration in such effects. Interestingly, collab-
orative inhibition was obtained only for critical items on 
the forced-report cued recall test. No collaborative inhibi-
tion was obtained for critical items under free-report cued 
recall instructions in Experiment 1 or free recall instruc-
tions in Experiment 2, as measured in number of intru-
sions produced. These results suggest that collaboration 
may have differing effects on false recollections depend-
ing on retrieval conditions (although Experiment 2’s free 
recall results may be clouded by floor effects). Further-
more, the type of retrieval condition affected the subse-
quent impact of collaboration, because subsequent tests 
reflected prior collaboration only after a free recall test. 
Specifically, older adults showed greater false recognition 
than did younger adults in this condition. Prior collabora-
tion may have exaggerated older adults’ tendency toward 
higher false alarms on a subsequent individual recognition 
test after free recall, because free recall allows subjects to 
establish their own response criteria (unlike forced-report 
cued recall) and is not structured by retrieval cues (unlike 
free-report cued recall).

The finding that older adults demonstrated increased 
false recognition following collaborative free recall is in-
consistent with previous evidence suggesting that older 
adults are able to correct errors on collaborative memory 
tasks (Ross et al., 2008; Ross et al., 2004). Three important 
differences exist between the present study and those re-
ported by Ross and colleagues. First, our study used pairs 
of strangers, whereas previous studies showing error cor-
rection used older adult couples who had been married for 
many years. Potentially, subjects may feel more comfort-
able correcting errors of someone well known, relative to 
a stranger. The second critical difference is that the turn-
taking procedure employed in the present study contrasts 
with the unstructured recall procedure employed by Ross 
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