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Abstract 

Objectives: The role of self in veridical memory has been extensively studied, but 

what is the role of self in false memory development across the life span? The current 

study examined the impact of self-reference on associative false memory in children, 

younger adults, and older adults, and further investigated possible mechanisms 

concerning how self-reference might impact false memory in different age groups.  

Method: Combining a self-reference manipulation with the Deese/Roediger-

McDermott (DRM) paradigm, children, younger adults and older adults encoded 

DRM word lists as paired with their own name, another person’s name, or a red 

square. Later their true and false recognition memory as well as recollection and 

familiarity were measured.  

Results: A self-enhanced false memory effect was found in all age groups. That is, 

participants generated more false memories in the self-reference condition relative to 

the other-reference and neutral conditions. Furthermore, when examining its 

underlying memory mechanisms, we found that self-reference mainly increased false 

recollection in younger adults but facilitated familiarity of critical lures in older 

adults. 

Discussion: Although self-reference increases false memory in both younger and 

older adults, the underlying mechanisms are different in that older adults have more 

self-relevant false familiarity while younger adults generate more self-relevant 

phantom recollection. The current study also has implications for eyewitness reports, 

suggesting that the self-relevance of memory may be one relevant factor to consider 

when evaluating potential risk factors of false memory. 

Keywords: Self-reference, False Memory, Development, Recollection, Familiarity  
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Self-enhanced False Memory across the Life Span 

The proper function of memory can guide people’s various behaviors in daily 

life such as how to get home and which food one should avoid. However, when 

memory is false, it can lead to severe consequences such as providing inaccurate 

eyewitness testimony (Johnson, 2006). People encode information as either related to 

oneself (e.g., victims) or related to others (e.g., bystander witnesses), and both self-

relevant or other-relevant memories could serve as evidence at court. Hence it is 

crucial to understand how the self might impact the formation of false memory, 

especially across the human life span, since children, younger adults and older adults 

are all potential eyewitnesses/victims and age has been found to be one of the most 

important predictors of individual variability in false memory (Ceci, Papierno, & 

Kulkofksy, 2007).  

The role of the self in false memory has recently received rapid empirical 

interest, although the role of the self in true memory has been extensively examined 

since the 1970s (e.g., Rogers, Kuiper and Kirker, 1977). Over the past decades, the 

self has been found to enhance accurate memory when referencing information in 

relation to oneself (e.g., to judge if a word can describe oneself) compared to 

referencing the information to others (e.g., to judge if a word can describe others) 

(Klein, 2012; Symons & Johnson, 1997). Theories of the self and memory propose 

that the self can facilitate the organization of information leading to better memories, 

and thus it functions like a binding mechanism in memory that unites information 

associated to the self (Klein & Loftus 1988; Sui & Humphreys, 2015). For example, 

after children saw objects paired with their own images or others’ images, they 

remembered more stimuli-self associations than stimuli-other associations 

(Cunningham, Brebner, Quinn, & Turk, 2014). Our recent study also found that 
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young adults showed higher stimuli-self associative memories than stimuli-other 

associative memories (Wang, Otgaar, Howe, & Cheng, 2021).  

Despite the well-established beneficial effect of self-reference on true 

memory, recent research has shown a self-enhanced false memory effect that self-

reference can surprisingly increase susceptibility to false memory formation (Ozdes, 

et al., 2021; Rosa & Gutchess, 2013; Wang, Otgaar, Howe, & Zhou, 2019; Wang et 

al., 2021). In Rosa and Gutchess’s (2013) study, young and older participants rated 

adjectives for self-descriptiveness on a 9-point scale and later their memories for the 

studied adjectives (e.g., angry) as well as non-presented adjective lures (e.g., furious) 

were measured. Results found that high self-descriptive words led to higher false 

alarms of the lures than low self-descriptive words. More recently, Wang and 

colleagues (2019) combined a self-referencing manipulation with a typical false 

memory paradigm, the Deese/Roediger–McDermott paradigm (DRM; Deese, 1959; 

Roediger & McDermott, 1995), where lists of associated words (e.g., sound, piano, 

sing, radio, band) were presented to induce false memory for related but non-

presented lures (i.e., music). They presented participants with the DRM associated 

words together with their own name or the name “Trump” or “Adele”, and found that 

the self-referencing condition led to higher false recognition rates of non-presented 

lures than the other-referencing condition.   

One possible explanation for why self-reference increases both true and false 

memories might be a shared mechanism by the self and false memory. The self is 

considered as a highly organized construct that can facilitate the organization of 

studied information (Klein & Loftus 1988; Symons & Johnson, 1997). For example, 

“sound” and “piano” can be better remembered when people organize them as 

concepts related to a common theme “music”. Coincidentally, relational processing 
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between items can also foster the creation of false memories according to spreading 

activation theories of false memory (Howe et al., 2009; Roediger, Balota, & Watson, 

2001). That is, when participants encode DRM lists in relation to oneself, the self 

might easily trigger the shared concepts of DRM lists -- the critical lures -- in the 

memory network, leading to a higher chance of falsely remembering the critical lures. 

Using the DRM paradigm, the self-enhanced false memory effect has only 

been investigated in younger adults so far. It is unknown whether such self-enhanced 

false memory effect can extend to older adults or children. Thus, the primary goal of 

this study was to examine the developmental trend of self-related false memory from 

children to older adults. Memories can be retrieved in terms of two distinct processes: 

recollection that refers to consciously remembering specific details (e.g., time, 

location, sensory details) and familiarity that designates the sense of knowing the 

occurrence of past experiences but without recalling any details (Yonelinas, 2002). 

Research found that self-reference increased the false recollection of critical lures but 

not familiarity in younger adults (Ozdes et al., 2021; Wang et al., 2021). That is, self-

referencing boosts the phantom recollection of “seeing” critical lures. To understand 

the developmental trend of self-related false memories across the human life span, a 

key question is to examine the proportionate contribution of recollection vs. 

familiarity of critical lures in different age groups. 

Rosa and Gutchess (2013) proposed that self-referencing might increase false 

memory in older adults via increasing fluency-based familiarity as familiarity is 

linked to elevated false memory levels (e.g., Thapar & Westerman, 2009). Compared 

to younger adults, older adults (> 60 years old) are found to over rely on familiarity as 

their recollective memory declines when making recognition judgements (Anderson 

et al., 2008), which can possibly boost the formation of false memory in older adults 
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(Devitt & Schacter, 2016). Indeed, some research has shown that older adults are 

more susceptible to false memories of critical lures than younger adults in the DRM 

paradigm (Norm & Schacter, 1997; Dennis, Kim, & Cabeza, 2007). According to 

spreading activation theories (Howe et al., 2009; Roediger et al., 2001), presenting 

related items can activate the lure concepts in the associative memory network during 

encoding. During retrieval, older adults might overly rely on familiarity to make a 

recognition judgement, hence they tend not to reject the lures even if they cannot 

recall specific contextual details of the lures.    

For children, the relative contribution of recollection and familiarity to false 

memory is not so clear. A wealth of research has demonstrated the so-called 

developmental reversal of false memory, that is, younger adults exhibit more 

associative false memories than children in the DRM paradigm (Brainerd et al., 2008; 

Otgaar et al., 2016), but only limited research has examined whether such 

development trend is driven by the development of false recollection or familiarity. 

Brainerd, Holliday, and Reyna (2004) examined the contribution of recollection and 

familiarity in the DRM false memory in children of 7, 11, and 14 years old. They 

found that familiarity remained consistent across the above age range, but false 

recollection increased significantly as age increased. Lyons, Ghetti, and Cornoldi 

(2010) examined age differences in false recollection and familiarity from children to 

younger adults, but using different false memory paradigms. They also found that 

there was an increase of recollection-based false memory from children to younger 

adults, while familiarity-based false memory remained stable from childhood to 

adulthood.  

So far, the general message is that false recollection increases from children to 

younger adults while false familiarity increases from younger adults to older adults. 
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However, at present, it is unclear how the self might impact false recollection or 

familiarity in different age groups.  The second goal of the present study was to 

address this issue. From a practical perspective, this is interesting as eyewitness 

(mis)identification could be due to either recollection or familiarity. For example, 

research has shown that recollection can predict identification accuracy under certain 

circumstances (Palmer, Brewer, McKinnon, & Weber, 2010). Meanwhile, other 

research shows that age is a crucial factor impacting identification performance 

(Colloff, Wade, Wixted, & Maylor, 2017).  Understanding how the self would impact 

the contributions of recollection and familiarity to false recognition among different 

age groups might shed light on the developmental mechanisms of eyewitness 

memory. 

We presented children, younger adults, and older adults with DRM lists 

appearing together with either their own name (i.e., self-reference condition) or 

another person’s name (i.e., other-reference condition), or a red square (i.e., an extra 

control condition). During the study phase, participants were asked to remember the 

words and which source (self, other, or a red square) the words appeared together 

with. In a follow-up recognition task, they were asked to recognize the words as 

presented or not using the Remember/Know paradigm to measure recollection and 

familiarity (Jacoby & Yonelinas, 1995; Yonelinas, 2002). Because the self-reference 

effect on true memory has been consistently observed in all age groups (Cunningham 

et al., 2014; Gutchess, Kensinger, Yoon, & Schacter, 2007), we expected that the 

classical self-reference effect on true memory would be replicated in all age groups. 

That is, self-referencing would lead to higher true recognition rates than the other-

referencing and neutral conditions. Based on the proposed shared mechanism between 

the self-reference effect and false memory, that is relational processing or gist 
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extraction, which can enhance false memory formation (Brainerd et al., 2008; Wang 

et al., 2019), we also expected a self-enhanced false memory effect across all ages 

such that self-referencing would result in the highest false memory rates while false 

memory rates in the other-referencing and neutral conditions would not differ. 

However, another possibility was that the self-enhanced false memory effect might 

not be observed in older adults because false memory levels of older adults are found 

to be quite high among all age groups (Schacter, Koutstaal, & Norman, 1997; Devitt 

& Schacter, 2016), which might be a ceiling for any effects from the self-referencing 

manipulation. Finally, as false recollection increases from childhood to young 

adulthood while false familiarity increases from young adulthood to older adulthood 

(Anderson et al., 2008; Lyons et al., 2010), we hypothesized that self-referencing 

might impact false recollection and familiarity differently in different age groups. 

Method 

Participants 

One-hundred and one participants (aged 8-79) were tested in the study, 

including 29 children, 35 younger adults and 39 older adults. The current study 

followed the sample size in our previous similar study (Wang et al., 2019) that tested 

at least twenty-nine participants in order to detect the self-reference effect within one 

group. Post-hoc power analysis indicated that the power of the current study was 0.94 

based on the current sample (N = 101). Data of two older adults were excluded 

because they were not able to reject new items; that is, they accepted 60% or more 

unrelated new items as old. Table 1 shows the final sample composition. Chi-square 

test indicated that there was no statistically significant difference on gender ratio 

across the three groups, χ2 = 0.29, Cramer’s V = 0.05, p = .87. Child participants were 

recruited from the fourth grade at Longshi primary school in Jinggangshan city, 
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China. Younger adult participants were college students from Fudan University, 

Shanghai, China. Older adults were recruited from a college program for senior 

citizens at Fudan University and all passed the Mini Mental State Exam (MMSE; 

Folstein, Folstein, & McHugh, 1975). The study was approved by the Ethical Review 

Committee at the Faculty of Psychology and Neuroscience at Maastricht University 

and by the Institutional Review Board at Fudan University. 

 

Materials 

Fifteen DRM word lists that were used in previous research (Wang et al., 

2019) were involved in our study. Each DRM list contains 12 words (e.g., boy, 

beautiful, dress, doll) that are all related to a non-presented critical lure (i.e., girl). 

DRM lists were pseudo-randomly assigned to the three reference conditions based on 

the backward association strength (BAS), which measures the average probability that 

the studied items can elicit the critical lure. All the DRM lists were tested and 

measured BAS before (see Wang et al., 2019). The BAS was matched across the self-

reference condition (5 lists, Mean BAS = 0.19, SD = .04), the other-reference 

condition (5 lists, Mean BAS = 0.20, SD = .04) and the neutral-reference condition (5 

lists, Mean BAS =0.20, SD =.03), F(2, 12) = 0.09, p = .91. The recognition list 

contained 15 critical lures (one per list; e.g., girl), 45 studied items (three items per 

list; e.g., boy, cute, braid), and 20 unrelated items (e.g., fish). The studied items within 

each list were presented in the order of their associative strength to the critical lure, 

from the highest associate to the least associate, and the studied items in the 

recognition test were from the 1st, 6th, and 10th position of each list (see Wang et al., 

2019). 
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Design and Procedure 

The study was a 3 (Age Group: children vs. younger adults vs. older adults) × 

3 (Reference: self vs. other vs. neutral) mixed design, with Age Group as a between-

subjects factor and Reference as a within-subject factor. All participants were tested 

individually in a quiet and isolated room. The study consisted of two phases, a study 

phase and a recognition phase. 

As Figure 1 shows, in the study phase, participants first filled in basic 

demographical information including their own name. Then the DRM words appeared 

one by one together with either their own name (self-reference condition) or the name 

“Li Ming” (a frequently used name in Chinese textbooks; other-reference condition, 

Wang et al., 2019), or the DRM words appeared together with a red square (neutral-

reference condition). “Li Ming” was used in the other-reference condition as our 

previous study showed that it was an effective other-reference name similar to other 

celebrity names, and meanwhile, it was familiar to all age groups. Participants were 

asked to remember the words and to which source they appeared together with (self, 

Li Ming, or red square). The DRM words were shown list by list, and the items within 

a list appeared with the same source (see Figure 1). The experiment was separated in 

5 blocks with each block containing three BAS matched lists (a self-referential list, an 

other-referential list, and a neutral-referential list). The sequence of the lists within a 

block was randomized. Participants completed some filler questionnaires irrelevant to 

the study in a 5-minute break after the study phase. 

Around 5 minutes after the study phase, participants’ memories were tested 

using a recognition task. Words were shown at the center of the screen and 

participants were asked to respond by clicking the “Remember” (in Chinese “记得”), 

“Know” (“知道”), or “New” (“新词”) button below the tested word. If the word was 
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new, they clicked the “New’ button. If they recognized the word was old, they clicked 

either “Remember” or “Know”: when they could recall specific details such as font, 

size, etc., they clicked the “Remember” button; and when they identified the word as 

old but could not recall specific details, they clicked the “Know” button (Yonelinas & 

Jacoby, 1995; Yonelinas, 2002). Participants went through three practice trials to 

ensure that they understood the instructions. 

Results 

True Recognition Rates 

“Remember” and “Know” responses were combined together to calculate the 

overall recognition response rate (see Norm & Schacter, 1997; Yonelinas, 2002). We 

first examined false alarms of unrelated items to test if there was a response bias. A 

one-way ANOVA on false alarms of unrelated items showed a main effect of Age 

Group, F (2,98) = 4.40, partial η2= 0.08, p = .02. Post-hoc analyses with Bonferroni 

correction revealed that older adults (M = 0.18, 95%CI [0.13, 0.22]) had statistically 

more response bias than younger adults (M = 0.11, 95%CI [0.07, 0.14]) and children 

(M = 0.10, 95%CI [0.06, 0.14]), ps < .05, the latter two did not differ from each other, 

p ≈ 1.00. That is, older adults were more likely to say “yes” during recognition in 

general. 

To correct for response bias or guessing, false alarms were subtracted from 

true recognition rates in order to compare true memories across the three age groups 

(Brainerd et al., 2008; Wang et al., 2019). A 3 (Age Group: children vs. younger 

adults vs. older adults) × 3 (Reference: self vs. other vs. neutral) ANOVA was 

conducted on corrected true recognition rates (i.e., correct recognition of studied 

items). No significant interaction effect was found, F(4, 196) = 0.44, p = .78, partial 

η2= 0.009. There was a main effect of Reference, F(2, 196) = 33.76, p < .001, partial 
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η2= 0.26. Pairwise comparisons with Bonferroni correction indicated that the self-

reference condition (M = 0.65, 95%CI [0.62, 0.68]) had higher true recognition rates 

than the other-reference condition (M = 0.51, 95%CI [0.47, 0.55]), p < .001, as well as 

the neutral condition (M = 0.58, 95%CI [0.54, 0.61]), p < .001; the neutral condition 

had higher true recognition rates than the other-reference condition,  p = .001.  

There was also significant main effect of Age Group, F(2, 98) = 13.80, p 

< .001, partial η2= 0.22. Post-hoc analyses with Tukey HSD correction showed that 

younger adults (M = 0.66, 95%CI[0.62, 0.71]) had statistically higher true recognition 

rates than children (M = 0.58, 95%CI[0.53, 0.63]), p = .046, and older adults (M = 

0.50, 95%CI[0.45, 0.54]), p < .001, while children had higher recognition rates than 

older adults, p = .03. As Figure 1 shows, the results suggest that the self-reference 

effect on true memory was observed across all three age groups.  

False Recognition Rates 

False memory was defined as falsely recognizing a critical lure as old. False 

recognition rates were also corrected for response bias or guessing by subtracting 

false alarms of unrelated items from false recognitions of critical lures. A 3 (Age 

Group: children vs. younger adults vs. older adults) × 3 (Reference: self vs. other vs. 

neutral) ANOVA was conducted on corrected false recognition rates, with Age Group 

as a between subjects factor. No statistically significant interaction was found 

between Age Group and Reference, F(4, 196) = 0.97, p = .42, partial η2= 0.019. A 

significant main effect of Reference was found, F(2, 196) = 9.64, p < .001, partial η2= 

0.09. A main effect of Age Group was also found, F(2, 98) = 4.99, p = .009, partial 

η2= 0.09.  

Post-hoc analyses with Bonferroni correction showed that false recognition 

rates increased significantly from children (M = 0.56, 95%CI[0.50, 0.61]) to younger 
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adults (M = 0.67, 95%CI[0.62, 0.72]),  p = .01, and then dropped significantly from 

younger adults to older adults (M = 0.58, 95%CI[0.53, 0.63]), p = .04, while children 

and older adults did not differ statistically on false recognition rates, p = .80. These 

false recognition results in children and younger adults are consistent with the 

developmental reversal hypothesis. Multiple comparisons among different reference 

conditions showed that false recognition rates were higher in the self-reference 

condition (M = 0.66, 95%CI[0.63, 0.70]) than in the other-reference condition (M = 

0.57, 95%CI[0.52, 0.61]), p < .001, and neutral condition (M = 0.57, 95%CI[0.53, 

0.62]), p = .001; the latter two conditions did not differ significantly, p ≈ 1.00. These 

results indicate that we have found a self-enhanced false memory effect across the 

three age groups (see Figure 3). 

Recollection and Familiarity 

To further examine which memory component might drive the self-enhanced 

false memory effect across different age groups, we conducted analyses on (false and 

true) recollection and familiarity respectively. Recollection is the rate of “remember” 

responses, and familiarity is calculated as the rate of “knowing” responses divided by 

1 minus the rate of remember responses (Knowing rate/(1 − recollection rate)) (see 

Wang et al., 2019; Yonelinas, 2002). The self-reference effect is defined as a 

mnemonic effect resulting from processing information in relation to oneself 

compared to processing information in relation to others (Rogers et al., 1977; Symons 

& Johnson, 1997). Hence, we compared false recollection and familiarity between the 

self-reference and other-reference conditions in order to further  
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understand the possible mechanism underlying the self-enhanced false memory effect 

found here1.  

Recollection/Familiarity in False Recognition. A 3 (Age Group: children vs. 

younger adults vs. older adults) × 2 (Reference: self-reference vs. other-reference) × 2 

(Memory Component: recollection vs. familiarity) ANOVA was conducted on false 

recognition (i.e., erroneous recognition of critical lures). A statistically significant 

three-way interaction was found, F(2, 75) = 7.99, p = .001, partial η2 = 0.18, 

suggesting that the interaction coefficients between Age Group and Reference are 

different for recollection and familiarity. We then conducted subsidiary 3 (Age 

Group: children vs. younger adults vs. older adults) × 2 (Reference: self-reference vs. 

other-reference) ANOVAs for false recollection and false familiarity respectively. 

First, we examined data on false recollection and found a significant interaction 

between Age Group and Reference, F(2, 98) = 3.89, p = .02, partial η2= 0.07. As 

Figure 4 shows, pairwise comparisons with Bonferroni correction revealed that self-

referencing increased false recollection significantly relative to other-referencing only 

in younger adults, p < .001, Mdifference = 0.22, 95%CI[0.12, 0.31], Cohen’s d = 0.85; 

self-referencing did not increase false recollection in children (p = .50) and older 

adults (p = .08). Then we examined data on false familiarity and found a significant 

interaction between Age Group and Reference as well, F(2, 75) = 6.30, p = .003, 

partial η2= 0.14, however the interaction mode was different from that in false 

recollection. Intriguingly, as Figure 3 shows, self-referencing did not impact false 

familiarity in children (p = .63), but it decreased familiarity in younger adults, p = .02, 

Mdifference = −0.21, 95%CI[−0.40, −0.03], Cohen’s d = 0.64, and increased false 

 
1 However, we reported all data (including data in the neutral condition) in the Supplementary 
Materials. 
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familiarity in older adults, p = .009, Mdifference = 0.21, 95%CI[0.06, 0.37], Cohen’s d = 

0.55.  

Recollection/Familiarity in True recognition. Descriptive data can be found 

in supplementary Table 1. No statistical three-way interaction was found among Age, 

Reference, and Memory component on true recognition, F(2, 97) = 0.46, p = .63, 

partial η2= 0.009. However, to keep the analysis consistent between false and true 

recognition results and to illustrate the mechanism of self-referencing on true 

memories, we reported true recollection and true familiarity data separately. A 3 (Age 

Group: children vs. younger adults vs. older adults) × 2 (Reference: self-reference vs. 

other-reference) ANOVA on true recollection revealed no interaction between Age 

Group and Reference, F(2, 98) = .48, p = .62. A significant main effect of Age Group 

was found, F(2, 98) = 9.96, p < .001, partial η2= 0.17, with younger adults having the 

highest true recollection rates. A significant main effect of Reference was found too, 

F(1, 98) = 53.08, p < .001, partial η2= 0.35, with the self-reference condition having 

higher true recollection rates than the other-referencing condition. These results 

indicate that self-referencing increased true recollection to a similar extent across the 

three age groups. A 3 (Age Group: children vs. younger adults vs. older adults) × 2 

(Reference: self-reference vs. other-reference) ANOVA on true familiarity showed 

similar results. No interaction between Age Group and Reference was found, F(2, 97) 

= .28, p = .76, partial η2= 0.006, and no main effect of Age Group was found, F(2, 98) 

= 1.38, p = .26, partial η2= 0.028. Self-referencing increased true familiarity 

significantly relative to other-referencing, F(1, 97) = 169.29, p < .001, partial η2= 

0.14. In summary, self-referencing increased both recollection and familiarity for true 

memories across children, younger adults and older adults. 
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Discussion 

The current study combined a self-referential manipulation with the DRM 

paradigm to investigate the development of self-referential true and false memory in 

children, younger adults, and older adults. First, we found that in all age groups, 

participants had higher true recognition rates in the self-reference condition than the 

other conditions, which is consistent with previous research (Cunningham et al., 2014; 

Gutchess et al., 2007) and shows that the self-reference manipulation worked in the 

current study. More importantly, by examining false memory in children, younger 

adults and older adults, the current study found a self-enhanced false memory effect 

across the life span. That is, in all age groups, we found that participants generated 

more false memories in the self-reference condition than in the other-reference and 

neutral conditions.  

Furthermore, we found that the mechanisms underlying the self-enhanced 

false memory effect differed across age groups. For children, when their false 

recollection and familiarity of the critical lures were examined, neither of these 

memory processes was found to be impacted by self-referencing. Because recollection 

was calculated as the rate of Remember responses while familiarity was calculated as 

knowing rate/(1 − recollection rate) instead of the rate of Know responses, we re-

analyzed children’s Know response rates to rule out the possibility that the above 

finding was an artifact of using the familiarity formula (i.e., knowing rate/(1 − 

recollection rate)). However, we did not find the impact of self-reference on Know 

response rates either (p = .32) in children.  Statistically, it is possible that overall 

recognition (i.e., Remember + Know) reaches significance while R and K did not 

reach significance when examining them separately. This suggests that the overall 

self-enhanced false memory effect found in children should be a cumulative 
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enhancing effect from both recollection and familiarity. For younger adults, false 

recollection was increased significantly in the self-reference condition while false 

familiarity was decreased significantly in the self-reference condition relative to the 

other-reference condition. The results indicate that self-reference has a significant 

boosting effect on false recollection and maybe an inhibition effect on familiarity of 

the critical lures. For older adults, only false familiarity was significantly increased by 

self-reference, which suggests that the self-enhanced false memory effect in older 

adults is mainly driven by the enhancement of familiarity of the critical lures. 

Based on the above findings, we propose that the self might have an enhancing 

effect on the dominant memory process (false recollection or familiarity) of false 

memory in each age group. Research on false memory in older adults found that they 

rely mostly on familiarity to make a recognition judgement (Devitt & Schacter, 2016). 

Our results found that self-reference further boosted the familiarity process in older 

adults, leading to higher false recognition rates than the other-reference condition. On 

the contrary, for younger adults, previous research showed that phantom recollection 

mainly drives their false memory phenomenon relative to children and older adults 

(Brainerd et al., 2008; Devitt & Schacter, 2016; Lyons et al., 2010). Here, we further 

found that self-reference mainly enhanced false recollection in younger adults, which 

led to the self-enhanced false memory effect in younger adults. For children, their 

false recollection has been found to be underdeveloped relative to younger adults 

(Lyons, Ghetti, & Cornoldi, 2010) while they do not show over-reliance on false 

familiarity like older adults do, which might be the reason that we did not find a 

specific enhancement of either of the two processes. Note that the older adults in our 

study were relatively young (Mage = 64.68), which might lead to a more conservative 
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estimate of the developmental difference. Future research may use a more aged 

sample. 

It is intriguing that we found that self-reference impacted different memory 

processes of false memory in younger and older adults. Mechanisms underlying the 

self-reference effect include relational processing and item-specific processing (Klein, 

2012; Symons & Johnson, 1997). We hypothesized that self-reference might increase 

false memory by increasing relational processing among the DRM items because 

relational processing could enhance false memory according to the spreading 

activation theories (Gallo & Roediger, 2002; Howe et al., 2009) while item-specific 

processing (e.g., distinctive features, pictorial forms) would normally decrease false 

memory in the DRM paradigm (see Huff & Bodner, 2019; Wang, Otgaar, Howe, 

Felix, & Smeets, 2018). In our previous research, we found that self-reference could 

enhance false recollection in younger adults, leading us to conclude a link between 

relational processing and false recollection (Wang et al., 2019). However, in the 

current study, self-reference enhanced older adults’ false memory via increasing 

familiarity of critical lures. What is the relationship between relational processing and 

familiarity? Could relational processing enhance both false recollection and 

familiarity of critical lures? The current study cannot provide an answer yet, but these 

are interesting questions to be answered by further research. 

The finding that self not only facilitates true memory but also enhances false 

memory in all age groups is consistent with our previous proposition that cognitive 

processes that increase mnemonic efficiency (e.g., relational processing, gist 

extraction) may increase susceptibility to associative false memories (Wang et al., 

2019), which reveals the constructive and adaptive nature of our memory system (see 

Howe, 2011; Schacter, 2012). That is, self-reference can facilitate true memory 
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efficiently, but at the cost of increasing false memories. A growing body of evidence 

has shown similar findings. Research has shown that deeper levels of processing, 

survival processing, and people with highly superior autobiographical memories on 

the one hand exhibit more correct memories but on the other hand lead to higher level 

of false memories (Howe & Derbish, 2010; Otgaar & Smeets, 2010; Patihis et al., 

2013; Rhodes & Anastasi, 2000). More recently, using an episodic specificity 

induction technique that can enhance true recall of past events, researchers found that 

such a technique increased false recall of critical lures in the DRM paradigm as well 

(Thakral, Madore, Devitt, & Schacter, 2019). These findings all together support the 

adaptive nature of memory. 

In conclusion, the current study found a self-enhanced false memory effect 

across the life span that children, younger and older adults would generate more false 

memories when processing information related to themselves than when processing 

information related to others. Furthermore, we examined the mechanism underlying 

the self-enhanced false memory effect and found that self-reference mainly increased 

false recollection in younger adults but facilitated familiarity of critical lures in older 

adults. Besides the above theoretical implications, the current results also have 

implications for eyewitness reports, suggesting that the self-relevance of memory may 

be one relevant factor to consider when evaluating potential risk factors of false 

memory. Further research is needed to examine the role of self in false memory using 

paradigms with more ecological validity. 

 

Open Access 

All data can be accessed at https://osf.io/x6m7k/. The study was not pre-registered. 

  



20 
 

References 

Anderson, N. D., Ebert, P. L., Jennings, J. M., Grady, C. L., Cabeza, R., & Graham, S. 

J. (2008). Recollection- and familiarity-based memory in healthy aging and 

amnestic mild cognitive impairment. Neuropsychology, 22, 177–187. doi: 

10.1037/0894-4105.22.2.177. 

Billingsley, R. L., Smith,. M. L., & McAndrews, M. P. (2002). Developmental patterns 

in priming and familiarity in explicit recollection. Journal of Experimental 

Child Psychology, 82, 251-277. doi: 10.1016/s0022-0965(02)00007-3. 

Brainerd, C. J., Holliday, R. E., & Reyna, V. F. (2004). Behavioral measurement of 

remembering phenomenologies: So simple a child can do it. Child Development, 

75, 505–522. doi: 10.1111/j.1467-8624.2004.00689.x. 

Brainerd, C. J., Reyna, V. F., & Ceci, S. J. (2008). Developmental reversals in false 

memory: A review of data and theory. Psychological Bulletin, 134, 343–382. 

doi: 10.1037/0033-2909.134.3.343. 

Ceci, S.J., Papierno, P.B., & Kulkofsky, S. (2007). Representational constraints on 

children's suggestibility. Psychological Science, 18, 503-509. doi: 

10.1111/j.1467-9280.2007.01930.x. 

Conway, M. A. (2005). Memory and the self. Journal of Memory and Language, 53, 

594-628. doi.org/10.1016/j.jml.2005.08.005. 

Colloff, M. F., Wade, K. A., Wixted, J. T., & Maylor, E. A. (2017). A signal-detection 

analysis of eyewitness identification across the adult lifespan. Psychology and 

Aging, 32, 243–258. doi: 10.1037/pag0000168 

Cunningham, S. J., Brebner, J. L., Quinn, F., & Turk, D. J. (2014). The self-reference 

effect on memory in early childhood. Child Development, 85, 808-823. doi: 

10.1111/cdev.12144. 



21 
 

Deese, J. (1959). On the prediction of occurrence of particular verbal intrusions in 

immediate recall. Journal of Experimental Psychology, 58, 17–22. doi: 

10.1037/h0046671. 

Dennis, N. A., Kim, H., & Cabeza, R. (2007). Effects of aging on true and false 

memory formation: An fMRI study. Neuropsychologia, 45, 3157–3166. doi: 

10.1016/j.neuropsychologia.2007.07.003. 

Devitt, A. L., & Schacter, D. L. (2016). False memories with age: Neural and 

cognitive underpinnings. Neuropsychologia, 91, 346-359. doi: 

10.1016/j.neuropsychologia.2016.08.030. 

Folstein, M. F., Folstein, S. F., & McHugh, P. R. (1975). “Mini-mental state”: A 

practical method for grading the cognitive state of patients for the clinician. 

Journal of Psychiatric Research, 12, 189 –198. doi: 10.1016/0022-

3956(75)90026-6. 

Gallo, D. A., & Roediger, H. L. (2002). Variability among word lists in eliciting 

memory illusions: Evidence for associative activation and monitoring. Journal 

of Memory and Language, 47, 469–497. doi.org/10.1016/S0749-

596X(02)00013-X. 

Gutchess, A. H., Kensinger, E. A., Yoon, C., & Schacter, D. L. (2007). Ageing and 

the self-reference effect in memory. Memory, 15, 822–837. doi: 

10.1080/09658210701701394. 

Howe, M. L. (2008). Visual distinctiveness and the development of children’s false 

memories. Child Development, 79, 65–79. doi: 10.1111/j.1467-

8624.2007.01111.x. 

Howe, M. L. (2011). The adaptive nature of memory and its illusions. Current 

Directions in Psychological Science, 20, 312–315. 



22 
 

doi.org/10.1177/0963721411416571.  

Howe, M. L., & Derbish, M. H. (2010). On the susceptibility of adaptive memory to 

false memory illusions. Cognition, 115, 252–267. doi: 

10.1016/j.cognition.2009.12.016. 

Howe, M. L., Threadgold, E., Norbury, J., Garner, S., & Ball, L. J. (2013). Priming 

children's and adults' analogical problem solutions with true and false 

memories. Journal of Experimental Child Psychology, 116, 96–103. doi: 

10.1016/j.jecp.2013.03.006. 

Howe, M. L., Wimmer, M. C., Gagnon, N. & Plumpton, S. (2009). An associative 

activation theory of children's and adults' memory illusions. Journal of Memory 

and Language, 60, 229-251. doi.org/10.1016/j.jml.2008.10.002. 

Johnson, M. K. (2006). Memory and reality. American Psychologist, 61, 760–771. 

Klein, S. B. (2012). Self, memory, and the self-Reference effect: An examination of 

conceptual and methodological issues. Personality and Social Psychology 

Review, 16, 283–300. doi: 10.1177/1088868311434214. 

Klein, S. B., & Loftus, J. (1988). The nature of self-referent encoding: The 

contributions of elaborative and organizational processes. Journal of 

Personality and Social Psychology, 55, 5–11. doi.org/10.1037/0022-

3514.55.1.5. 

Lampinen, J. M., Leding, J. K., Reed, K. B., & Odegard, T. N. (2006). Global gist 

extraction in children and adults. Memory, 14, 952–964. doi: 

10.1080/09658210601008957. 

Lyons, Ghetti, and Cornoldi (2010). Age differences in the contribution of 

recollection and familiarity to false memory formation: a new paradigm to 



23 
 

examine developmental reversals. Developmental Science, 13, 355-362. doi: 

10.1111/j.1467-7687.2009.00889.x. 

Otgaar, H., Howe, M. L., Brackmann, N., & Smeets, T. (2016). The malleability of 

developmental trends in neutral and negative memory illusions. Journal of 

Experimental Psychology: General, 145, 31–55. doi: 10.1037/xge0000127. 

Otgaar, H., & Smeets, T. (2010). Adaptive memory: Survival processing increases both 

true and false memory in adults and children. Journal of Experimental 

Psychology: Learning, Memory, and Cognition, 36, 1010–1016. doi: 

10.1037/a0019402. 

Ozdes, A., Bagci, E., Burhan-Cavusoglu, P., & Ulusoy-kok, N. (2021). Self-referential 

processing in false recognition and source monitoring: Self-other differences. 

Journal of Cognitive Psychology, in press.  

Palmer, M. A., Brewer, N., McKinnon, A. C., & Weber, N. (2010). Phenomenological 

reports diagnose accuracy of eyewitness identification decisions. Acta 

Psychologica, 133, 137-145. doi: 10.1016/j.actpsy.2009.11.002. 

Patihis, L., Frenda, S. J., LePort, A. K., Petersen, N., Nichols, R. M., Stark, C. E., … 

Loftus, E. F. (2013). False memories in highly superior autobiographical 

memory individuals. Proceedings of the National Academy of Sciences, 110, 

20947–20952. doi: 10.1073/pnas.1314373110. 

Rhodes, M. G., & Anastasi, J. S. (2000). The effects of a levels-of-processing 

manipulation on false recall. Psychonomic Bulletin & Review, 7, 158–162. doi: 

10.3758/bf03210735. 

Roediger, H. L., Balota, D., & Watson, J. (2001). Spreading activation and arousal of 

false memories. In H. Roediger, J. Nairne, & A. Surprenant (Eds.), The nature 

of remembering: Essays in honor of Robert G. Crowder. Science conference 



24 
 

series (pp. 95–115). Washington, DC: American Psychological Association. 

Roediger, H. L., & McDermott, K.B. (1995). Creating false memories: remembering 

words not presented in lists. Journal of Experimental Psychology: Learning, 

Memory and Cognition, 21, 803–14. doi:10.1037/0278-7393.21.4.803 

Rogers, T. B., Kuiper, N. A., & Kirker, W. S. (1977). Self-reference and the encoding 

of personal information. Journal of Personality and Social Psychology, 35, 

677–688. doi: 10.1037//0022-3514.35.9.677. 

Rosa, N. M., & Gutchess, A. H. (2013). False memory in aging resulting from self-

referential processing. Journals of Gerontology Series B: Psychological 

Sciences and Social Sciences, 68, 882-892. doi: 10.1093/geronb/gbt018. 

Schacter, D. L. (2012). Adaptive constructive processes and the future of memory. 

American Psychologist, 67, 603–613. doi: 10.1037/a0029869. 

Schacter, D. L., Koutstaal, W., & Norman, K. A. (1997). False memories and aging. 

Trends in Cognitive Sciences, 1, 229-236. doi: 10.1016/S1364-6613(97)01068-

1. 

Sui, J., & Humphreys, G. W. (2015). The integrative self: how self-reference 

integrates perception and memory. Trends in Cognitive Sciences, 19, 719-728. 

doi: 10.1016/j.tics.2015.08.015. 

Symons, C. S., & Johnson, B. T. (1997). The self-reference effect in memory: A 

meta-analysis. Psychological Bulletin, 121, 371–394. doi: 10.1037/0033-

2909.121.3.371. 

Thakral, P. P., Madore, K. P., Devitt, A. L., & Schacter, D. L. (2019). Adaptive 

constructive processes: An episodic specificity induction impacts false recall 

in the Deese-Roediger-McDermott paradigm. Journal of Experimental 

Psychology: General, 148, 1480-1493. doi: 10.1037/xge0000577. 



25 
 

Thapar, A., & Westerman, D. L. (2009). Aging and fluency-based illusions in 

recognition memory. Psychology and Aging, 24, 595–603. doi: 

10.1037/a0016575. 

Wang, J., Otgaar, H., Howe, M.L., & Cheng, S. (2021). Self-referential false 

associations: A self-enhanced constructive effect for verbal but not pictorial 

stimuli. Quarterly Journal of Experimental Psychology, in press. 

doi.org/10.1177/17470218211009772. 

Wang, J., Otgaar, H., Howe, M. L., Lippe, F., & Smeets, T. (2018). The nature and 

consequences of false memories for visual stimuli. Journal of Memory and 

Language, 101, 124-135. doi: 10.1016/j.jml.2018.04.007. 

Wang, J., Otgaar, H., Howe, M. L., & Zhou, C. (2019). A self-reference false memory 

effect in the DRM paradigm: Evidence from Eastern and Western samples. 

Memory & Cognition, 47, 76-86. doi: 10.3758/s13421-018-0851-3. 

Yonelinas, A. P. (2002). The nature of recollection and familiarity: A review of 30 years 

of research. Journal of Memory and Language, 46, 441–517. doi: 

10.1006/jmla.2002.2864 

Yonelinas, A. P., & Jacoby, L. L. (1995). The relation between remembering and 

knowing as bases for recognition: Effects of size congruency. Journal of 

Memory and Language, 34, 622–643. doi: 10.1006/jmla.1995.1028 

  



26 
 

Table 1.  

Composition of participants in the three age groups. 

  Age Group N Gender ratio Mean Age ± SD Age Range Education level 

Children 29 51.7% male  
(n = 15) 9.37±0.55 8 - 10  4th grade; primary school 

Younger 
adults 35 45.7% male  

(n = 16) 20.00±2.22 17 - 26 College 

Older adults 37 45.9% male  
(n= 17) 64.68±5.89 54 - 79 College 

Total 101 47.5% male (n = 48)   
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Figure 1. Semantic illustration of the study phase. “Self” stands for participant’s own 

name. Words shown in the above figure are sample items from DRM lists, e.g., 

Garage and Truck are words from the list with critical lure “Car”; Doll and Dress are 

words from the “Girl” list; Candy and Sugar are words from the “Sweet” list. Each 

DRM list contained 12 items. Each pair was presented for 1500 ms with 500 ms  

interstimulus interval. 
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Figure 2. Corrected true recognition rates in the self-reference, other-reference and 

neutral conditions across children, younger adults and older adults. Error bars denote 

95%CIs. 
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Figure 3. Corrected false recognition rates in the self-reference, other-reference and 

neutral conditions across children, younger adults and older adults. Error bars denote 

95%CIs. 
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Figure 4. False recollection rate (upper) and false familiarity rate (lower) in self-

reference and other reference conditions across children, younger adults and older 

adults. Error bars denote 95% CIs. 

 


