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A B S T R A C T   

Two experiments examined the role of spontaneous relative judgments within the social contagion of memory 
paradigm (Roediger, Meade, & Bergman, 2001). Participants viewed household scenes (for short or long dura
tions) in collaboration with a confederate (with low, average, or superior memory ability) who falsely recalled 
incorrect items as having occurred in the scenes. Of interest was whether or not participants would sponta
neously evaluate the state of their own memory relative to the state of the confederate's memory when re
membering suggested information. Participant responses on a metacognitive questionnaire demonstrated that 
participants were aware of their own memory ability relative to the memory ability of their partner. 
Interestingly, this information influenced participants' remember responses on the recall test only when they felt 
their own memory was relatively poor. Participants make self-initiated, relative judgments of memory when 
working with others on a memory test, and these judgments are driven by metacognitive differences in re
member responses. The results highlight the importance of metacognition in understanding relative judgments in 
social memory.    

Despite the importance of accuracy, communication can result in 
the sharing of erroneous statements. Research in social contagion, or 
memory conformity, has established that individuals often incorporate 
others' erroneous suggestions into their own individual memories (e.g.,  
Roediger III et al., 2001; Wright et al., 2000; see Gabbert & Wheeler, 
2018; Paterson & Monds, 2018, for reviews). Of interest in the current 
experiment is the influence of self-initiated relative judgments on the 
magnitude of social contagion effects. Relative judgments refer to the 
idea that when incorporating information from others, participants 
dynamically and strategically evaluate their own memory ability re
lative to the memory ability of their partner. That is, rather than relying 
solely on beliefs about one's own memory or solely on beliefs about 
their partners' memory, participants consider the interaction of self and 
partner memory to flexibly determine if, and when, to incorporate their 
partner's suggestions. Most important to the current study is whether or 
not participants engage in relative judgments spontaneously. When 
participants are not explicitly instructed to consider their partner's 
memory ability relative to their own, do they rely on spontaneous, or 
self-initiated, relative judgments? 

To explore these issues, the current experiments rely on the social 
contagion of memory paradigm. In the typical social contagion 

paradigm, a confederate and a participant view identical scenes in 
preparation for a memory test. They then collaborate to recall as many 
items from the scenes as possible. During this time, the confederate 
inserts misinformation into half of these scenes. The confederate and 
participant then split apart and complete individual recall and re
cognition tests where they are instructed to remember as many items 
from the scenes as possible. The general finding is the social contagion 
of memory; participants incorporate errant confederate suggestions into 
their subsequent individual memory reports (Meade & Roediger III, 
2002; Roediger III et al., 2001). The related memory conformity para
digm is similar with the primary exception that rather than a con
federate, two naive participants study slightly different versions of the 
event and so more naturally introduce incorrect information (cf.  
Gabbert & Wheeler, 2018). The two terms are used interchangeably in 
the current paper. 

Much research has established that, with explicit instructions, both 
partner characteristics and personal characteristics separately influence 
the magnitude of the social contagion effect. For example, the social 
contagion effect is consistently reduced when individuals are explicitly 
instructed that their partners are not credible (Andrews & Rapp, 2014;  
Echterhoff et al., 2005; Meade & Roediger III, 2002; Skagerberg & 
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Wright, 2009; although see Monds et al., 2013; Paterson & Monds, 
2018). Likewise, the social contagion effect is consistently increased 
when participants' own memory is relatively poor (e.g., Gabbert et al., 
2007). However, as Allan et al. (2012) point out, separate lines of re
search on partner and personal characteristics tell only part of the story 
and it is important to also consider how partner and personal char
acteristics interact with each other to influence the magnitude of the 
social contagion effect (see also Wright et al., 2010; Thorley & Kumar, 
2017; and Horry, Palmer, Sexton, & Brewer, 2012 for further discussion 
of how beliefs in self and other influence memory). In other words, 
social contagion effects may be driven by a dynamic and strategic 
process that includes judgments about the participants' own memory 
ability relative to the judgments they make about their partner's 
memory ability. 

Relative judgments have been shown to influence social contagion 
in experiments that manipulate both participant and partner memory 
ability with explicit instructions. Specifically, French et al. (2011) 
manipulated participants' visual acuity (normal or degraded) and 
whether they believed their visual acuity was the same, higher, or lower 
than their partner's. On a subsequent recognition test, participants who 
believed they had higher visual acuity relative to their partner were less 
susceptible to misinformation, and participants who believed they had 
worse memory relative to their partner were marginally more suscep
tible to misinformation. Likewise, Allan et al. (2012) manipulated 
participants' memory ability via presentation rate and whether they 
were told their partner had encoded the scenes for half as long or twice 
as long as they did. Allan et al. (2012) found effects of the participant 
memory manipulation (presentation rate) only when participants be
lieved their own memory was relatively worse than their partner's 
memory (but not when they believed their own memory was relatively 
better). Finally, Monds et al. (2019) manipulated relative ability by 
giving participants false feedback that one had performed better than 
the other on an initial memory test. Monds et al. (2019) found that 
those participants who were told they scored more poorly were more 
susceptible to memory conformity. Together, these studies suggest that 
the magnitude of social contagion effects are influenced by strategic, 
dynamic, relative judgments such that participants flexibly consider 
both their own memory and the memory of their partner on social 
memory tasks. It is important to note, however, that previous studies 
used explicit instructions to inform participants of their partner's re
lative ability. 

The current research extends these findings to examine whether or 
not relative judgments might occur spontaneously to influence the 
magnitude of social contagion effects. Spontaneous, self-initiated 
judgments are important because growing evidence suggests that 
without experimenter directives, participants do not always sponta
neously consider partner characteristics. For example, when partici
pants are explicitly instructed that their partners are not credible, social 
contagion effects are typically reduced (Andrews & Rapp, 2014;  
Echterhoff et al., 2005; Meade & Roediger III, 2002; Skagerberg & 
Wright, 2009). However, without explicit instructions about uncredible 
partners, social contagion effects are only sometimes reduced (e.g.,  
Allan & Gabbert, 2007; Davis & Meade, 2013; Thorley, 2015) and 
sometimes they are unaffected (e.g., Meade et al., 2017; Numbers et al., 
2014; Numbers et al., 2019). Given the different patterns of findings 
regarding partner characteristics across experimenter directed and self- 
initiated judgments, it is important to determine whether or not the 
relative judgment effects obtained with explicit instructions can also be 
obtained spontaneously. 

Theoretically, we predict that spontaneous relative judgments will 
influence the magnitude of the social contagion effect via the me
chanisms outlined in source monitoring theory (Johnson et al., 1993). 
Source monitoring theory proposes that participants encode informa
tion along with memory characteristics associated with the information 
(e.g., perceptual characteristics including physical appearance and lo
cation of the information, cognitive characteristics including thoughts 

about the information, etc.). At retrieval, participants can rely on these 
memory characteristics to help distinguish the source of the informa
tion. Relative judgments may lead participants to either relax or narrow 
their focus on confederate responses and thus influence the memory 
characteristics associated with that item. The increased attention to 
memory characteristics may then lead to the accumulation of sufficient 
detail for the participant to attribute this as evidence of the presence of 
an item. Furthermore, it is possible that relative judgments may also 
lead to differential shifts in response criteria such that a participant may 
become more or less strict with what they are willing to attribute to 
memory. Both of the proposed mechanisms of source monitoring theory 
(attribution of memory characteristics and response criterion) could be 
influenced by the evaluations participants make regarding their own 
memory relative to the memory of their partner. 

The current research examines the role that spontaneous relative 
memory judgments play in the social contagion of memory. That is, 
when participants are not explicitly informed about the memory ability 
of their partner, do they spontaneously consider their partner's relative 
memory ability when making memory decisions? Using the social 
contagion of memory paradigm, participant memory was manipulated 
by varying presentation rate and partner memory was manipulated 
using a practice task where confederates demonstrated poor, average, 
or exceptional memory. Importantly, participants were not explicitly 
informed about the presentation rate manipulation nor were they told 
anything about their partner's memory ability. Given that participants 
demonstrate better memory with longer presentation rates (Allan et al., 
2012; Gabbert et al., 2006) and that confederate performance on a 
practice version of the experimental task influences spontaneous cred
ibility judgments (Numbers et al., 2014), we predicted that participants 
would spontaneously engage in relative judgments when making their 
memory decisions. 

In addition, the current experiments are the first, to our knowledge, 
to examine remember/know responses in relation to relative judg
ments. Remember judgments indicate specific recollective details while 
know responses indicate familiarity in the absence of recollective detail 
(cf. Gardiner, 1988; Rajaram, 1993; Tulving, 1985). Metamemory 
judgments are important because even if recall does not vary across 
conditions (a real possibility given the equivocal effects of spontaneous 
judgments), participants may still feel differently about the quality of 
their memory judgments. Indeed, French et al. (2011) demonstrated 
that, with explicitly directed relative judgments, participants were less 
confident in their responses after recalling with a partner who was re
latively more or less credible than themselves. Relatedly, Rechdan et al. 
(2018) demonstrated that when participants received disconfirming 
feedback from a confederate, participants altered their metacognitive 
judgments and produced less detailed responses. In the current study, 
we predicted that relative judgments would influence remember re
sponses such that participants would be more likely to indicate re
member responses for suggested items when their own memory for the 
scene is poor relative to the confederate's memory. More specifically, 
source monitoring theory predicts that if participants are more willing 
to consider suggestions from confederates with relatively better 
memory, the memory characteristics involved in such extra considera
tion might be confused with evidence of remembering on a later test (cf.  
Johnson et al., 1993). 

Further, the current experiments also include both recall and source 
monitoring recognition tests in order to examine the role of retrieval on 
self-initiated relative judgments. Given that task demands of the source 
monitoring recognition test direct participants to more closely scruti
nize the source of the items and often reduce false memory overall (cf.  
Huff et al., 2013; Multhaup, 1995), we predicted that any effects of 
relative judgments would be selective to recall; they would disappear 
on the recognition test. 
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1. Experiment 1 

1.1. Method 

1.1.1. Participants 
Ninety Montana State University undergraduates participated for 

course credit. Eighteen were excluded because of suspicion (6 partici
pants), failure to follow instructions (3 participants), or experimenter 
error (9 participants), leaving 72 participants (24 participants per 
condition). Exclusions occurred across all condition, exclusions were 
determined during data collection (prior to data entry or analysis), and 
we replaced excluded participants in order to achieve equal group sizes. 
G*Power does not readily compute power for 3-factor designs, and so 
sample size was based on previous social contagion research. 
Specifically, existing social contagion studies with similar designs ty
pically include 12–18 participants per condition (e.g., Roediger III 
et al., 2001; Meade & Roediger III, 2002; Davis & Meade, 2013;  
Numbers et al., 2014; McNabb & Meade, 2014; Meade et al., 2017). 
Including 24 participants per condition in the current study exceeds the 
upper range of sample sizes reported in previous research, and is further 
consistent with the recommendations of Simmons et al. (2011) to in
clude at least 20 observations per condition. 

1.1.2. Design 
The experiment used a 2 × 2 × 3 mixed factorial design. 

Presentation rate of each scene (15 or 60 s) and exposure to contagion 
items (contagion or control) were within-subjects variables, and con
federate recall for the practice scene (2, 10, or 30 items) was manipu
lated between-subjects. The primary dependent variables were false 
recall and false recognition. 

1.1.3. Materials 
Materials included four household scenes from Huff et al. (2015) 

containing an average of 22.75 schematically related items and a lo
cally developed “practice slide” containing 30 items. Importantly, four 
critical items per scene served as contagion/control items. Contagion 
items refer to items suggested by the confederate that do not appear in 
the scenes. Control items refer to the same items when they were not 
suggested by the confederate. Other materials included filler tasks, in
dividual recall sheets, a recognition task consisting of 40 items (4 
contagion/control per scene, 4 filler, 20 correct), and a locally devel
oped post-experiment questionnaire asking participants to assess their 
partner's memory (on a scale of 1 to 5) relative to their own memory 
(on a scale of 1 to 5; higher numbers correspond to better memory). 

1.1.4. Procedure 
Participants were tested along with a confederate. Four under

graduate students served as confederates in the study (3 female, 1 male) 
counterbalanced across conditions. Participants were informed they 
would be completing a memory test, and that they would complete a 
practice task prior to the experimental task. 

Practice Task. Participants studied the practice slide for 15 s and 
then recalled 6 items from the scene with the confederate, who also 
recalled 6 items, including one contagion item. Participants and the 
confederate took turns recalling items. After a 2 minute filler task, the 
participant and confederate had 4 min to individually recall items from 
the scene and provide remember/know judgments. The individual re
call task served as our confederate memory ability manipulation, as the 
confederate either recalled 2, 10, or 30-items including one contagion 
item so that participants were aware the confederate's responses might 
be incorrect. The 10-item condition was the baseline condition, as it 
was based on the average number of items participants recalled across 
several previous experiments with similar materials (McNabb & Meade, 
2014; Huff et al., 2013), the 2-item condition was relatively worse than 
baseline and the 30-item condition was relatively better than baseline. 
The somewhat extreme 2-item and 30-item conditions were chosen 

because without explicit instruction to attend to partner memory per
formance, we wanted to maximize the chance that participants would 
notice the confederate's performance. The confederate and the partici
pant exchanged papers for “grading” so participants could infer the 
relative memory ability of their partner without ever being explicitly 
informed (cf. Numbers et al., 2014). 

Primary Task. Immediately following the practice phase, partici
pants viewed two scenes for 15 s each, and two scenes for 60 s each 
(counterbalanced across scenes and conditions). Presentation rate 
served as our manipulation of participant memory ability (cf. Gabbert 
et al., 2006) and participants were not explicitly told anything about 
the varying presentation rates. Participants then completed a two- 
minute filler task, followed by the collaborative recall task. 

During collaborative recall, the participant and the confederate took 
turns recalling items from each scene until they had named a total of 12 
items, 6 items each. The confederate recalled four critical contagion 
items for two of the scenes (counterbalanced across scenes and condi
tions). The confederate and the participant alternated who recalled first 
for each scene (counterbalanced across scenes and conditions). 

Next, the participant and the confederate were moved to separate 
rooms to complete the individual recall task. Participants were given 
2 min to recall as many items as possible from each scene and provide 
remember/know judgments. 

Finally, participants were given an individual recognition task (with 
no time limit). They were asked to indicate the source of each item: the 
scene, their partner, both, or neither. They then completed the locally 
developed questionnaire and were debriefed. 

1.2. Results1 

1.2.1. Recall 
1.2.1.1. False recall. The false recall data are shown in Table 1. A 2 
(Presentation Rate: 15 s or 60 s) × 2 (Contagion: contagion or 
control) × 3 (Confederate Recall: 2-items, 10-items, or 30-items) 
mixed factorial ANOVA was conducted on the mean proportion of 
contagion items recalled. Replicating past research, we found a 
significant social contagion effect, F (1, 69) = 30.40, MSE = 0.04, 
p  <  .001, ηp

2 = 0.31, as well as a main effect of Presentation Rate, F 
(1,69) = 14.17, MSE = 0.03, p  <  .001, ηp

2 = 0.17, both qualified by a 
significant Contagion and Presentation Rate interaction, F (1, 
69) = 7.16, MSE = 0.04, p = .009, ηp

2 = 0.09. Follow up t-tests 
revealed that presentation rate had no effect on the baseline guessing 
rate of control items, t  <  1.0, p  >  .05, but that participants selectively 
recalled more contagion items when their memory was relatively poor 
(in the 15-second presentation rate condition relative to the 60-second 
condition, t (71) = 4.00, SEM = 0.03, p  <  .01, d = 0.62). No other 
main effects or two-way interactions were significant, F's  <  1.99, 
p's  >  0.05. 

Critically, the three way interaction between contagion, presenta
tion rate, and confederate recall was not significant F (2, 69) = 2.11, 
MSE = 0.40, p = .13, ηp

2 = 0.06. Note the data in Table 1 suggests a 
pattern consistent with relative judgments, however, the interaction 
failed to reach significance. 

1.2.1.2. Remember/know responses. Table 2 presents remember and 
know data. A 2 × 2 × 3 mixed factorial ANOVA computed on 
remember judgments revealed a main effect of Contagion, F (1, 
69) = 18.47, MSE = 0.02, p  <  .001, ηp

2 = 0.21, and an interaction 
between Contagion and Confederate Recall, F (2, 69) = 3.50, 
MSE = 0.02, p = .037, ηp

2 = 0.09. The interaction between 
Confederate Recall and Presentation Rate was not significant, F 
(2,69) = 2.71, MSE = 0.01, p = .07, ηp

2 = 0.07. 
Most importantly, the three-way interaction between Contagion, 

1 Statistical significance is set at p ≤ .05 unless otherwise noted. 
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Presentation Rate, and Confederate Recall (previously discussed as 
important for recall), was significant for remember responses, F (2, 
69) = 3.34, MSE = 0.01, p = .041, ηp

2 = 0.09. Follow up tests re
vealed that when participant memory was relatively poor (15-second 
presentation rate), participants were more likely to indicate they re
membered contagion items relative to the control items when the 
confederate's memory was the same as theirs (10-item condition, t 
(23) = 2.15, SEM = 0.02, p = .043, d = 0.45) and when the con
federate's memory was better than theirs (30-item condition, t 
(23) = 3.56, SEM = 0.05, p = .002, d = 1.07). However, when the 
confederate's memory was also bad (2-item condition), participants 
were equally likely to report remembering contagion and control items, 
t  <  1.0, p  >  .05. A different pattern emerged when scenes were 
encoded for 60 s: when participants' memory was relatively good, they 
were no more likely to indicate they remembered contagion items 
suggested by the confederate relative to control items, regardless of the 
confederate's memory, t's  <  1.7, p's  >  0.05. This pattern suggests that 
spontaneous relative judgments are driven by metacognitive differences 
in remember responses. 

Know responses were analyzed separately and revealed significant 
main effects of Contagion, F (1, 69) = 10.71, MSE = 0.03, p = .002, 
ηp

2 = 0.13, and Presentation Rate, F (1, 69) = 25.00, MSE = 0.02, 
p  <  .001, ηp

2 = 0.27, and a significant interaction between Contagion 
and Presentation Rate, F (1, 69) = 6.22, MSE = 0.03, p = .015, 
ηp

2 = 0.08. Participants were equally likely to give know responses for 
the baseline control items in the 15- and 60-second conditions, t  <  1.2, 
p  >  .05. However, participants were more likely to give know re
sponses to contagion items in the 15-second condition than in the 60- 

second condition, t (71) = 4.67, SEM = 0.03, d = 0.72. No other main 
effects or interactions were significant, F's  <  1.0, p's  >  0.5. 

1.2.1.3. Correct recall. Participants recalled more correct items for 
scenes they viewed for 60 s (M = 0.50) versus scenes they viewed 
for 15 s (M = 0.40), F (1, 69) = 43.17, MSE = 0.01, p  <  .001, 
ηp

2 = 0.39. No other main effects or interactions were significant, 
F's  <  1.0, p's  >  0.05. 

1.2.2. Recognition 
1.2.2.1. False recognition. False recognition data are presented in  
Table 3. False recognition was operationally defined as participants 
attributing contagion items to having occurred in the scene (“scene 
only” plus “scene and other” responses on the recognition test; see  
Meade & Roediger III, 2002, for an identical scoring procedure). A 
separate 2 × 2 × 3 mixed factorial ANOVA revealed a significant social 
contagion effect, F (1, 69) = 20.07, MSE = 0.08, p  <  .001, ηp

2 = 0.23. 
The magnitude of the social contagion effect did not vary across 
Presentation Rate, F (1, 69) = 2.80, MSE = 0.03, p = .10, nor was it 
influenced by Confederate Recall, F (2, 69) = 2.52, MSE = 16, p = .09. 
No other main effects or interactions were significant (F's  <  1.0, 
p's  >  0.30). 

1.2.2.2. Correct recognition. Participants correctly recognized a greater 
proportion of items when they had a longer time to study the items, 
(M = 0.86 in the 60-second condition; M = 0.74 in the 15-second 
condition, F (1, 69) = 20.00, MSE = 0.02, p  <  .001, ηp

2 = 0.22. They 
also correctly recognized a greater proportion of items when recalling 
with a relatively better confederate, F (2, 69) = 3.33, MSE = 0.03, 
p = .04, ηp

2 = 0.09. Correct recognition for participants in the 2-item 
and the 10-item did not differ significantly, t  <  1.0, p  >  .5. However, 
correct recognition significantly increased from the 2-item (M = 0.77) 
to the 30-item confederate recall condition (M = 0.85), t 
(46) = −2.50, SEM = 0.03, p = .02, d = −0.72, as well as from 
the 10-item (M = 0.78) to the 30-item confederate recall condition 
(M = 0.85), t (46) = −2.00, SEM = 0.03, p = .05. No other main 
effects or interactions were significant, (F's  <  0.5, p's  >  0.05). 

1.2.3. Final questionnaires 
t-Tests were run to examine differences between metacognitive 

ratings of self-memory vs. partner memory for each confederate recall 
condition (see Table 4). As expected, participants in the 2-item con
federate recall condition (M = 3.79) rated their own memories sig
nificantly better than their partner's memory (M = 2.96, t 
(23) = −4.70, SEM = 0.18, p  <  .001, d = 1.05) and participants in 
the 30-item confederate recall condition (M = 2.50) rated their own 
memories significantly worse than their partners (M = 4.75, t 
(23) = 10.68, SEM = 0.21, p  <  .001, d = 3.39). Interestingly, par
ticipants in the 10-item confederate recall condition (M = 3.29) also 
rated their own memories as significantly worse than their partners 
(M = 3.88, t (23) = 4.37, SEM = 0.13, p  <  .001, d = −0.86). Note 

Table 1 
Mean proportion of false recall as a function of presentation rate and con
federate recall condition in Experiment 1 (N = 72). Standard deviations are in 
parentheses.       

Confederate recall condition 

2 10 30  

15 s 
Contagion 0.23 (0.21) 0.29 (0.19) 0.41 (0.24) 
Control 0.14 (0.18) 0.13 (0.15) 0.11 (0.16)  

60 s 
Contagion 0.13 (0.21) 0.23 (0.27) 0.17 (0.18) 
Control 0.08 (0.14) 0.11 (0.16) 0.14 (0.19) 

Table 2 
Mean proportion of remember and know responses as a function of presentation 
rate and confederate recall condition in Experiment 1 (N = 72). Standard de
viations are in parentheses.       

Confederate recall condition 

2 10 30  

15 s  

Contagion 
Remember 0.06 (0.11) 0.06 (0.11) 0.18 (0.21) 
Know 0.17 (0.20) 0.23 (0.22) 0.23 (0.21)  

Control 
Remember 0.04 (0.09) 0.02 (0.07) 0.01 (0.05) 
Know 0.09 (0.16) 0.10 (0.13) 0.09 (0.15)  

60 s  

Contagion 
Remember 0.03 (0.08) 0.13 (0.20) 0.11 (0.16) 
Know 0.09 (0.16) 0.09 (0.16) 0.06 (0.11)  

Control 
Remember 0.02 (0.07) 0.04 (0.10) 0.05 (0.10) 
Know 0.06 (0.11) 0.07 (0.14) 0.08 (0.18) 

Table 3 
Mean proportion of falsely recognized items as a function of presentation rate 
and confederate recall condition in Experiment 1 (N = 72). Standard deviations 
are in parentheses.       

Confederate recall condition 

2 10 30  

15 s 
Contagion 0.48 (0.24) 0.64 (0.28) 0.69 (0.26) 
Control 0.46 (0.23) 0.47 (0.28) 0.52 (0.30)  

60 s 
Contagion 0.52 (0.30) 0.60 (0.33) 0.66 (0.32) 
Control 0.36 (0.27) 0.44 (0.26) 0.47 (0.27) 
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that participants recalled an average of 9.7 items in the 10-item con
federate recall condition. This suggests that participants were aware 
that their partner had a relatively better or worse memory, and inter
estingly, even when participants' memory was matched to the con
federate, participants rated their partners as having relatively better 
memory. 

2. Experiment 2 

The results of Experiment 1 demonstrate that relative judgments 
influence remember judgments in the social contagion paradigm, but 
only when participants' own memory was relatively poor. Specifically, 
when participants' own memory was relatively poor, they were more 
likely to report remembering erroneous items suggested by con
federates with relatively better memories than they were to report re
membering responses suggested by confederates with relatively worse 
memories. In contrast, when participants' own memory was relatively 
good, they were equally likely to report remembering responses sug
gested by relatively better and relatively worse confederates. These 
results are consistent with the source monitoring theory; participants 
with relatively poor memories may have paid greater attention to the 
confederate's responses, thus influencing the memory characteristics 
associated with the confederate's responses and leading to the accu
mulation of sufficient detail for the participant to remember the items. 
Relative judgments did not influence overall recall or recognition in 
Experiment 1 suggesting that any influence of spontaneous relative 
judgments on social contagion are driven by metacognitive judgments. 

Importantly, data on the post experimental questionnaire revealed 
that participants did not consider the baseline manipulation (10-item 
confederate condition) to be neutral, but instead rated confederates in 
the 10-item confederate condition as having relatively better memories 
than themselves. This is an interesting finding on its own, however, the 
biased baseline is potentially problematic when interpreting the role of 
relative judgments on social contagion. In Experiment 2, we remove 
this baseline condition to allow a cleaner test of participants' memory 
when they feel their own memory is relatively better than their partner 
(2-item confederate condition) compared to when they feel their own 
memory is relatively worse than their partner (30-item confederate 
condition). That is, removing the baseline condition allowed a re
plication of the key findings from Experiment 1 without any influence 
of a biased baseline condition. Previous research on explicitly directed 
relative judgments varies in whether they include a baseline condition 
(French et al., 2011), or not (Allan et al., 2012; Monds et al., 2019). 
Therefore, an additional benefit of removing the baseline condition in 
Experiment 2 is to replicate the impact of relative judgments in the 
same paradigm (albeit across experiments) with and without the 
baseline condition. 

Given that previous research has demonstrated relative judgments 
with and without the baseline condition (Allan et al., 2012; French 
et al., 2011; Monds et al., 2019), it is predicted that Experiment 2 will 
replicate Experiment 1, such that even with the baseline condition re
moved, any influence of spontaneous relative judgments on social 
contagion will be most evident in remember responses. 

2.1. Method 

2.1.1. Participants 
56 Montana State University undergraduates participated for course 

credit. Eight were excluded because of suspicion (4 participants), 
failure to follow instructions (1 participant), or experimenter error (3 
participants), leaving 48 participants (24 participants per condition). As 
in Experiment 1, exclusions occurred across all conditions, we de
termined exclusions during data collection (prior to data entry or 
analysis) and we replaced excluded participants in order to achieve 
equal group sizes. Again, the number of participants per condition is 
higher than used in previous social contagion research with similar 
designs (e.g., Roediger III et al., 2001; Meade & Roediger III, 2002;  
Davis & Meade, 2013; Numbers et al., 2014; McNabb & Meade, 2014;  
Meade et al., 2017), and consistent with best practice recommendations 
from Simmons et al. (2011). 

2.1.2. Design 
The experiment used a 2 × 2 × 2 mixed factorial design. 

Presentation rate of each scene (15 or 60 s) and exposure to contagion 
items (contagion or control) were within-subjects variables, and con
federate recall for the practice scene (2 or 30 items) was manipulated 
between-subjects. The primary dependent variables were false recall 
and false recognition. 

2.1.3. Materials 
The same materials used in Experiment 1 were used in Experiment 

2. As in Experiment 1, materials included a locally developed practice 
slide, and the household scenes from Huff et al. (2015) all designed to 
exclude contagion/control items. The same filler task, individual recall 
sheets, recognition test, and post experimental questionnaires from 
Experiment 1 were also used in Experiment 2. 

2.1.4. Procedure 
The procedure of Experiment 2 was the same as the procedure of 

Experiment 1 with the exception that there was no 10-item confederate 
condition during the practice task. As in Experiment 1, participants 
completed a practice task with a confederate who recalled 2 or 30-items 
including one contagion item (again, the 10-item condition was not 
included). Participants then studied the same four scenes as in 
Experiment 1 for either 15 or 60 s (counterbalanced across scenes), 
completed a 2 minute filler task, and then recalled the scenes in col
laboration with a confederate who introduced 4 contagion items for 
half of the scenes (counterbalanced across scenes). As in Experiment 1, 
participants then completed the individual recall test (with remember/ 
know judgments), the individual recognition test, and the post experi
mental questionnaires. 

2.2. Results2 

2.2.1. Recall 
2.2.1.1. False recall. The false recall data are shown in Table 5. A 2 
(Presentation Rate: 15 s or 60 s) × 2 (Contagion: contagion or 
control) × 2 (Confederate Recall: 2-items or 30-items) mixed 
factorial ANOVA was conducted on the mean proportion of contagion 
items recalled. Replicating Experiment 1 and much past research, we 
obtained a significant social contagion effect, F (1, 46) = 23.13, 
MSE = 0.04, p  <  .001, ηp

2 = 0.34, a main effect of Presentation 
Rate, F (1, 46) = 13.16, MSE = 0.03, p = .001, ηp

2 = 0.22, and an 
interaction between Contagion and Presentation Rate, F (1, 46) = 5.79, 
MSE = 0.05, p = .020, ηp

2 = 0.11. Follow up t-tests revealed that 
presentation rate had no effect on the baseline guessing rate of control 
items, t  <  1.0, p  >  .05. Rather, presentation rate selectively impacted 

Table 4 
Mean ratings of self and partner memory accuracy as a function of confederate 
recall condition on a scale of 1 to 5 (1 = poor memory; 5 = superior memory) 
in Experiment 1 (N = 72). Standard deviations are in parentheses.       

Confederate recall condition 

2 10 30  

Self 3.79 (0.59) 3.29 (0.62) 2.50 (0.83) 
Partner 2.96 (0.95) 3.88 (0.74) 4.75 (0.44) 

2 Statistical significance is set at p ≤ .05 unless otherwise noted. 
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contagion items such that participants recalled more contagion items 
when their memory was relatively poor (in the 15-second presentation 
rate condition relative to the 60-second condition, t (47) = 3.93, 
SEM = 0.04, p  <  .001, d = 0.77). There was also a main effect of 
Confederate Condition, F (1, 46) = 5.97, MSE = 0.04, ηp

2 = 0.12, such 
that participants were more likely to recall false items when they 
recalled with a relatively better confederate (30-item condition; 
M = 0.20) compared to the relatively worse confederate (2-item 
condition; M = 0.15). The interaction between Confederate 
Condition and Contagion was not significant, F (1, 46) = 3.70, 
MSE = 0.04, p = .061, ηp

2 = 0.07. Critically, the three way 
interaction between contagion, presentation rate, and confederate 
recall was not significant, F (1, 46) = 2.57, MSE = 0.04, p = .12, 
ηp

2 = 0.05. Replicating Experiment 1, relative judgments did not 
influence recall (although again as in Experiment 1, the pattern is 
evident in Table 5, just not statistically significant). No other main 
effects or interactions were significant, F's  <  1.0, p's  >  0.05. 

2.2.1.2. Remember/know responses. Table 6 presents remember and 
know data. A 2 × 2 × 2 mixed factorial ANOVA computed on 
remember judgments revealed a main effect of Contagion, F (1, 
46) = 5.84, MSE = 0.02, p = .020, ηp

2 = 0.11, and an interaction 
between Contagion and Confederate Recall, F (1, 46) = 7.29, 
MSE = 0.01, p = .10, ηp

2 = 0.14. 
Most importantly, and replicating Experiment 1, the three-way in

teraction between Contagion, Presentation Rate, and Confederate 
Recall was significant for remember responses, F (1, 46) = 4.51, 
MSE = 0.02, p = .039, ηp

2 = 0.09. As in Experiment 1, follow up tests 

revealed that in the 15-second presentation rate condition (when par
ticipant memory was relatively poor), participants were more likely to 
indicate they remembered contagion items suggested by the con
federate relative to the control items when the confederate's memory 
was better than theirs (30-item condition, t (23) = 3.08, SEM = 0.05, 
p = .005, d = 0.97). However, when the confederate's memory was 
also bad (2-item condition), participants were equally likely to report 
remembering contagion and control items, t = 1.0, p  >  .05. In con
trast, in the 60-second presentation condition (when participant 
memory was relatively good), they were equally likely to indicate they 
remembered contagion and control items suggested by the confederate 
regardless of the confederate's memory, t's  <  1.1, p's  >  0.05. 
Replicating Experiment 1, spontaneous relative judgments influence 
social contagion effects via remember responses. 

Know responses were analyzed separately and revealed significant 
main effects of Contagion, F (1, 46) = 15.76, MSE = 0.03, p  <  .001, 
ηp

2 = 0.26, and Presentation Rate, F (1, 46) = 12.09, MSE = 0.02, 
p = .001, ηp

2 = 0.21, and a significant interaction between Contagion 
and Presentation Rate, F (1, 46) = 5.96, MSE = 0.03, p = .019, 
ηp

2 = 0.12. Follow up t-tests on the interaction revealed that partici
pants were equally likely to give know responses for the baseline con
trol items in the 15- and 60-second conditions, t  <  1.0, p  >  .05. 
However, participants were more likely to give know responses to 
contagion items in the 15-second condition than in the 60-second 
condition, t (47) = 3.85, SEM = 0.03, p  <  .001, d = 0.68. No other 
main effects or interactions were significant, F's  <  1.0, p's  >  0.5. 

2.2.1.3. Correct recall. As in Experiment 1, participants recalled more 
correct items for scenes they viewed for 60 s (M = 0.50) versus scenes 
they viewed for 15 s (M = 0.38), F (1, 46) = 46.25, MSE = 0.01, 
ηp

2 = 0.50. No other main effects or interactions were significant, 
F's  <  1.2, p's  >  0.05. 

2.2.2. Recognition 
2.2.2.1. False recognition. False recognition data are reported in  
Table 7. A separate 2 × 2 × 2 mixed factorial ANOVA revealed a 
significant social contagion effect, F (1, 46) = 12.49, MSE = 0.07, 
p = .001, ηp

2 = 0.21. Further replicating Experiment 1, false 
recognition was not influenced by Presentation Rate, F (1, 
46) = 2.97, MSE = 0.06, p = .09, ηp

2 = 0.06, or Confederate 
Recall, F (1, 46) = 3.04, MSE = 0.17, p = .09. No other main 
effects or interactions were significant (F's  <  2.5, p's  >  0.05). 

2.2.2.2. Correct recognition. Participants correctly recognized a greater 
proportion of items when they had a longer time to study the items 
(M = 0.86 in the 60-second condition; M = 0.73 in the 15-second 
condition, F (1, 46) = 24.33, MSE = 0.02, p  <  .001, ηp

2 = 0.35). No 
other main effects or interactions were significant, (F's  <  1.6, 
p's  >  0.05). Finding no effect of confederate recall condition is 
inconsistent with Experiment 1. Correct items were not controlled or 
counterbalanced across contagion and control conditions and so this 

Table 5 
Mean proportion of false recall as a function of presentation rate and con
federate recall condition in Experiment 2 (N = 48). Standard deviations are in 
parentheses.      

Confederate recall condition 

2 30  

15 s 
Contagion 0.24 (0.23) 0.41 (0.26) 
Control 0.14 (0.19) 0.09 (0.16)  

60 s 
Contagion 0.13 (0.15) 0.20 (0.16) 
Control 0.07 (0.12) 0.11 (0.18) 

Table 6 
Mean proportion of remember and know responses as a function of presentation 
rate and confederate recall condition in Experiment 2 (N = 48). Standard de
viations are in parentheses.      

Confederate recall condition 

2 30  

15 s  

Contagion 
Remember 0.02 (0.07) 0.17 (0.23) 
Know 0.21 (0.18) 0.24 (0.25)  

Control 
Remember 0.05 (0.13) 0.02 (0.07) 
Know 0.06 (0.13) 0.06 (0.13)  

60 s  

Contagion 
Remember 0.05 (0.10) 0.09 (0.12) 
Know 0.09 (0.16) 0.10 (0.15)  

Control 
Remember 0.03 (0.08) 0.05 (0.15) 
Know 0.03 (0.08) 0.09 (0.19) 

Table 7 
Mean proportion of falsely recognized items as a function of presentation rate 
and confederate recall condition in Experiment 2 (N = 48). Standard deviations 
are in parentheses.      

Confederate recall condition 

2 30  

15 s 
Contagion 0.53 (0.31) 0.71 (0.32) 
Control 0.50 (0.27) 0.53 (0.31)  

60 s 
Contagion 0.51 (0.28) 0.66 (0.24) 
Control 0.40 (0.30) 0.46 (0.30) 
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discrepancy is likely due to random variations across experiments. 

2.2.3. Final questionnaires 
t-Tests were run to examine differences between metacognitive 

ratings of self-memory vs. partner memory for each confederate recall 
condition (see Table 8). Replicating Experiment 1, participants in the 2- 
item confederate recall condition (M = 3.8) rated their own memories 
significantly better than their partner's memory (M = 3.0, t 
(23) = 4.16, SEM = 0.19, p  <  .001, d = 1.06,) and participants in the 
30-item confederate recall condition (M = 2.8) rated their own mem
ories significantly worse than their partners (M = 4.9, t (23) = 15.12, 
SEM = 0.14, p  <  .001, d = 4.53). This suggests that participants were 
aware that their partner had a relatively better or worse memory across 
all experimental conditions in Experiment 2. 

3. Discussion 

The current experiments revealed novel findings on the role of 
spontaneous relative judgments within the social contagion paradigm. 
Most importantly, we found evidence that spontaneous relative judg
ments of self versus partner memory ability influence remember judg
ments. Participants who felt that their own memory was poor and 
confederate memory was superior were more likely to indicate they 
“remembered” the suggested items; in contrast, participants who felt 
their own memory was relatively good were equally likely to report 
remember responses regardless of partner memory. Finding significant 
effects on remember judgments, but no effects on overall recall or re
cognition suggests that spontaneous relative judgments primarily in
fluence social contagion via metacognitive judgments. 

These results are broadly consistent with previous research on re
lative judgments with explicit instructions (Allan et al., 2012; French 
et al., 2011; Monds et al., 2019) that demonstrate social memory is a 
dynamic strategic process influenced by metacognitive factors. How
ever, in contrast to previous research with explicit instructions, the 
current experiments found no effects on recall or recognition perfor
mance. This discrepancy is possibly due to the different stimuli used 
across experiments (identical schematic scenes vs. slightly altered 
narrative videos), the type of misinformation (additive vs. contra
dictory) as well as the use of a confederate in the current experiments 
(see Gabbert & Wheeler, 2018; Huff et al., 2013; Paterson & Monds, 
2018 for further discussion of paradigmatic differences between social 
contagion and memory conformity). However, most likely, this dis
crepancy is due to the absence of explicit instructions used in the cur
rent study, as the effects of spontaneous judgments on recall are equi
vocal (e.g., Davis & Meade, 2013; Meade et al., 2017; Numbers et al., 
2014; Numbers et al., 2019). 

The current study was the first to examine remember/know judg
ments, and to demonstrate that even without explicit instructions, 
spontaneous relative judgments significantly impact remember re
sponses for items suggested by the confederate. These results are con
sistent with French et al. (2011) who found that explicitly directed 
relative judgments influenced participants' confidence, and suggest that 
relative judgments influence metacognitive assessments. Importantly, 
relative judgments only influenced remember responses when partici
pants' own memory was poor (i.e., in the 15 second presentation rate 

condition). Allan et al. (2012) also found that participants rely on re
lative judgments only when their own memories are relatively poor. 
Such findings demonstrate that participants flexibly and strategically 
consider both their own memory and their partners' memory when 
deciding if and when to incorporate their partner's suggestions. 

The results of the current experiments can be explained by the 
source monitoring theory (Johnson et al., 1993). Specifically, when 
participants judge their partner's memory as better than theirs, they 
may adjust their response criteria to be more lenient and/or they may 
be more likely to consider their partner's responses. Additional con
sideration may influence the memory characteristics associated with 
their partner's responses. Specifically, at retrieval, the extra processing 
and cognitive operations associated with their partner's response may 
be more easily confused with the specific recollective details of re
member responses. In contrast, when participants judge their partners' 
memory as worse than theirs, they may be less likely to consider their 
partner's responses and so have less confusion between the presented 
items and the suggested items (cf. Johnson, Foley, & Leach, 1988). 

Importantly, the influence of spontaneous relative judgments on 
remember responses replicated across two experiments; one with a 
baseline condition in which the confederate's memory ability was 
matched to the participants' memory ability (Experiment 1) and one 
without this baseline condition (Experiment 2). Previous research dif
fers on whether or not they include a baseline condition (French et al., 
2011), or they do not include the baseline condition (Allan et al., 2012;  
Monds et al., 2019) and so it is noteworthy that the current experiments 
replicated with and without the baseline condition. Also interesting is 
that responses on the post experimental questionnaire in Experiment 1 
indicated that the baseline condition was biased such that participants 
rated their own memories as significantly worse than their partners' 
memories even though they were matched. As Monds et al. (2019) 
discuss, such post hoc measures include not only the relative judgment 
manipulations, but also other cues and judgments participants picked 
up on during the course of the experiment (e.g., confidence, interaction 
style, etc.). Nonetheless this finding is consistent with previous work 
suggesting participants distrust their own memories (Van Bergen et al., 
2010), and that participants generally assume the best of their partners 
on social memory tests (e.g., Harris et al., 2008; see too Jaeger et al., 
2012). 

Notably, the results reported here focus on false memory. However, 
the effects of spontaneous relative judgments on veridical memory are 
also important. In the current experiments, we were unable to de
termine if participants were positively impacted by the confederates' 
correct responses because we did not counterbalance the confederates' 
correct responses across contagion and control conditions. Therefore, it 
remains an essential question for future research to determine how/if 
relative judgments influence any possible benefits of collaboration. 

In conclusion, the present experiments provided compelling evi
dence for the role of spontaneous relative judgments within the social 
contagion paradigm. Participant responses on metacognitive ques
tionnaires demonstrated that participants were aware of their own 
memory ability relative to the memory ability of the confederate. 
Interestingly, participants utilized this information on the false recall 
test only when they felt their own memory was relatively poor. These 
relative judgments affected remember judgments on the recall test, a 
finding that highlights the importance of metacognitive judgments and 
task demands on relative judgments. Even without explicit instructions, 
relative judgments influence remember judgments in the social con
tagion of memory paradigm. 

Open practices statement 

The data and materials for all experiments are available upon re
quest. The program codes for experimental programs and data analyses 
for all experiments are available upon request. Please email mlmeade@ 
montana.edu. 

Table 8 
Mean ratings of self and partner memory accuracy as a function of confederate 
recall condition on a scale of 1 to 5 (1 = poor memory; 5 = superior memory) 
in Experiment 2 (N = 48). Standard deviations are in parentheses.      

Confederate recall condition 

2 30  

Self 3.79 (0.66) 2.75 (0.68) 
Partner 3.00 (0.83) 4.92 (0.28) 
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