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Abstract

Co-presenting an item with self-relevant vs. other-relevant information under a non-self-
referential encoding context can produce a memory advantage. The present study examined the
relative contributions of conscious vs. unconscious processing of self-cues to this incidental self-
memory advantage. During encoding, the participant’s own or another person’s name was
presented supraliminally or subliminally prior to the presentation of each target word. Consistent
across two experiments, we found better memory for words preceded by the own name vs.
another name but only when the names were presented supraliminally. The masked priming
effect produced by the own name in Experiment 2 suggests that the absence of a self-memory
advantage following subliminal name presentation was unlikely due to subliminal self-
processing being too weak. Our findings suggest that conscious awareness of self-cues is
necessary for an incidental self-memory advantage. Potential qualitative differences between
conscious vs. unconscious self-processing mediating the impact of self on memory are discussed.
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Conscious awareness of self-relevant information is necessary for an incidental self-memory
advantage

1. Introduction

A sense of ‘self” constitutes a central feature of human experience that provides stability
and continuity to subjective experiences across time and space (Neisser, 1988). The pivotal role
of self in human everyday functioning is evidenced by the many empirical efforts to chart its
influence on cognition and behavior. In particular, since the demonstration of a memory
advantage produced by relating new information to the self at encoding (self-reference effect
[SRE], Rogers, Kuiper, & Kirker, 1977), understanding the role of self in memory has been one
of the major focuses. Typically, the SRE has been observed in self-referencing paradigms in
which people are explicitly asked to process stimuli in relation to themselves. For instance, the
most widely used trait-evaluation task requires people to judge whether personality-trait words
are descriptive of themselves or another person at encoding, and words judged in relation to the
self are later better remembered than those judged in relation to someone else (e.g., Conway &
Dewhurst, 1995; Ferguson, Brendan, & Carlson, 1983; Kuiper & Rogers, 1979). The SRE has
been attributed to enhanced elaboration and organization of incoming information afforded by
the use of well-established, highly organized self-concept/knowledge at encoding (Conway &
Dewhurst, 1995; Keenan & Baillett, 1979; Klein & Loftus, 1988).

Notably, subsequent studies moved beyond explicit self-referencing paradigms to
examine the impact of self on memory in more naturalistic, everyday contexts in which the self
creates associations with external stimuli in the absence of explicit self-reflection or evaluative
appraisal of the stimuli’s self-relevancy (Cunningham, Turk, MacDonald, & Macrae, 2008; Turk,
Cunningham, & Macrae, 2008; Van den Bos, Cunningham, Conway, & Turk, 2010). Of most
importance for the present study, Turk et al. (2008) showed that simply co-presenting a target
stimulus with a self-relevant cue under a non-evaluative, relational encoding context can produce
a SRE. In their study, participants were presented with a self-relevant (one’s own name or face)
or an other-relevant (name or face of another person) cue simultaneously with a personality-trait
word, and their task was to judge the location of each word in relation to the cue (i.e., above or
below the cue). A subsequent memory test revealed better recognition of words that were
presented with the self-relevant cue compared to those that were presented with the other-
relevant cue. Turk et al.’s finding suggests that the explicit self-reflection or evaluative appraisal
of self-relevance is not necessary for the SRE but rather a mere incidental association between
the self and a stimulus at encoding is sufficient to elicit the SRE. Recent studies replicated this
non-evaluative, “incidental” SRE not only for target items themselves (i.e., item memory) but
also for contextual features associated with the items (i.e., source memory, Johnson, Hashtroudi,
& Lindsay, 1993) (Cunningham, Brebner, Quinn, & Turk, 2014; Kim, Johnson, Rothschild, &
Johnson, 2018). The incidental SRE is suggested to be underpinned by automatic attentional
responses to self-relevant information (i.e., “attention-capturing” capacity of self-cues; e.g.,
Bargh, 1982; Gray, Ambady, Lowenthal, & Deldin, 2004; Moray, 1959) that promote enhanced
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encoding of stimuli co-occurring with the self-relevant cues in the environment (Cunningham et
al., 2014; Turk et al., 2008; Turk et al., 2011; see Turk et al., 2013, for the role of attention
during encoding in the emergence of the SRE; see Gronau, Cohen, & Ben-Shakhar, 2003;
Kawahara & Yamada, 2004; Kim et al., 2018, for the role of task context in determining the
likelihood of a self-advantage in attention and memory). Indeed, as suggested elsewhere, one of
the major functions of the self-system may be to ensure that information of potential relevance to
the self is preferentially attended and retained (Cunningham, Brady-Van den Bos, Gill, & Turk,
2013; Turk et al., 2008).

A recent revival of research interests in self-related biases in cognition has witnessed
several demonstrations of the “prioritized” processing of self-relevant information in
unconscious stages of information processing hierarchy (for self-face: Geng, Zhang, Li, Tao, &
Xu, 2012; Pannese & Hirch, 2010, 2011; for self-name: Alexopoulos, Muller, Ric, & Marendaz,
2012; Maoz, Breska, & Ben-Shakhar, 2012; Pfister, Pohl, Kiesel, & Kunde, 2012; Tacikowski,
Berger, & Ehrsson, 2017; for self-associated geometric shapes: Macrae, Visokomogilski,
Golubickis, Cunningham, & Sahraie, 2017; Sui & Humphreys, 2017; but see Noel, Blanke,
Serino, & Salomon, 2017; Stein, Siebold, & Van Zoest, 2016; Tacikowski & Ehrsson, 2016). For
instance, when rendered invisible within a continuous flash suppression paradigm, self-relevant
stimuli such as one’s own face or self-associated geometric shapes were associated with reduced
suppression times (i.e., faster breaking into awareness) compared to other-relevant stimuli (Geng
et al., 2012; Macrae et al., 2017). When presented briefly below conscious awareness, one’s own
name but not other names facilitated the detection of a target stimulus subsequently appearing in
the same location (i.e., the cueing effect), suggesting that attention was preferentially attracted by
subliminal self-relevant cues (Alexopoulos et al., 2012). In addition, subliminal presentation of
one’s own name was found to elicit stronger skin conductance responses (SCRs), a measure of
autonomic arousal often assumed to index attentional orienting (Ohman, 1979), compared to
other non-self-relevant names (Maoz et al., 2012).

The presence of the “self-prioritization effect” at both the conscious and unconscious
stages of information processing raises an important question of how conscious and unconscious
factors contribute to the incidental SRE. So far, the incidental SRE has only been demonstrated
under conditions in which the participants were fully aware of the presence of the self-relevant
information (Cunningham et al., 2014; Kim et al., 2018; Turk et al, 2008). Thus, it remains
unknown if and the extent to which unconsciously processed self-relevant information influences
subsequent memory for target items presented in close spatiotemporal proximity. Is conscious
awareness of the self-relevant cues in the external environment necessary for the self-system to
give rise to a self-memory advantage? Or, is unconscious processing of the self-relevant cues
sufficient to elicit a self-memory advantage? Addressing these questions is important because it
can (a) help elucidate the relative contributions of early, awareness-independent self-processing
vs. relatively late, awareness-dependent self-processing to the incidental SRE and (b) potentially
suggest a boundary condition for the impact of self on memory.

Following the design of Turk et al. (2008), in two experiments, we presented self-relevant
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(one’s own name) or other-relevant (another person’s name) information that was immediately
followed by a target word to which the participants made a location judgment. Critically, the
names were presented supraliminally (i.e., with no mask) or subliminally (i.e., with forward and
backward masks). A subsequent surprise memory test assessed participants’ recognition memory
for the target words. In the supraliminal, unmasked name condition, we expected to observe a
SRE, replicating previous findings (Cunningham et al., 2013; Kim et al., 2018; Turk et al, 2008).
In the subliminal, masked name condition, we predicted two different patterns of results: (a) if
awareness-dependent processing of self-relevant information mainly contributes to the incidental
SRE, then the magnitude of the SRE would be attenuated or even eliminated compared to that
observed in the supraliminal name condition, producing an interaction between “name identity”
(self-name vs. other-name) and “masking” (unmasked vs. masked) factors. Alternatively, (b) if
awareness-independent processing of self-relevant information mainly contributes to the
incidental SRE, then the magnitude of the SRE would be equivalent to that observed in the
supraliminal name condition, producing a main effect of “name identity” in the absence of a
“name identity” x “masking” interaction (see Tacikowski & Ehrsson, 2016 for similar logic).

2. Experiment I
2.1. Materials and Methods
2.1.1. Participants and Design

Seventy undergraduate students (47 females; mean age = 19.10 [+ 1.11]) participated in
this study.! All participants were native English speakers with normal or corrected-to-normal
vision and normal color perception. Participants provided informed consent and were
compensated with course credit or payment in accordance with the human subject regulations of
Wesleyan University. Two additional participants were excluded from analysis due to poor
performance on the encoding task (below 50% accuracy, N = 1) and an incomplete collection of
data due to computer malfunction (N = 1).

The experiment had a 2 (Name Identity: Self-name or Other-name) x 2 (Masking:
Unmasked or Masked) mixed factorial design, with Name Identity as a within-subjects factor.
The participants were randomly assigned to masking conditions (N = 35 each).

2.1.2. Stimuli

A total of 120 personality-trait words taken from Anderson (1968) were divided into 3
lists of 40 words each that were matched for word length, syllable length, likeability and
meaningfulness. Two lists served as critical “old” items that were presented in the encoding
phase. The assignment of critical lists to the Self-name or Other-name condition was
counterbalanced across participants. A random half of the critical words in each Name Identity
condition were presented at the top of the screen, and the other half were presented at the bottom
of the screen. The remaining list served as “new” items in the subsequent memory test.

! For both Experiments 1 and 2, the sample size was predetermined based on a small-to-medium
effect size (Macrae et al., 2017; Pfister et al., 2012) using G*Power 3 (f=.17, a= .05, power =
0.8) and counterbalancing constraints.
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The name stimuli consisted of each participant’s own full name and the name of a
gender-congruent familiar celebrity (i.e., Angelina Jolie or Hugh Jackman).
2.1.3. Procedure
2.1.3.1. Encoding phase

Figure 1A depicts the schematic view of a trial sequence for the Unmasked and Masked
conditions. For both conditions, each trial began with a 500-ms fixation cross that was followed
by a name presented in the center of the screen in black upper-case letters (48-point Palatino
font) and then a target word presented for 2 s either at the top or bottom of the screen in red
lower-case letters (48-point Arial font). In the Unmasked condition, the name was presented for
400 ms, immediately preceded by a 100-ms blank interstimulus interval (ISI). In the Masked
condition, the name was presented for 33 ms, immediately preceded by a 100-ms forward mask
and immediately followed by a 367-ms backward mask. The forward and backward masks were
different from each other and each consisted of a random string of 18 upper-case letters (48-point

Unmasked Unmasked

A

Up to 2000

time (msec)

Figure 1. Schematic view of a trial sequence. (A) Encoding phase of Experiment 1. (B)
Encoding phase of Experiment 2. (C) Masked priming phase of Experiment 2. Numbers
represent presentation durations in milliseconds (ms).
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Palatino font). In both the Unmasked and Masked conditions, participants performed a location
judgment task in which they indicated whether each word appeared above or below the
immediately preceding name (in the Unmasked condition) or letter strings (in the Masked
condition) by a button press. The 40 Self-name and 40 Other-name trials were randomly
intermixed in both conditions.

2.1.3.2. Memory test

Immediately following the encoding phase, participants took a surprise memory test. The
80 old words from the encoding phase along with 40 new words were presented individually in a
random order in black lower-case letters (48-point Arial font). For each word, participants were
asked to indicate whether or not they had seen the word in the preceding phase (old/new
recognition) within 4 s.
2.1.3.3. Name visibility test

Following the memory test, the participants in the Masked condition were informed about
the presence of their own or someone else’s name in between the random letter strings. Then, the
participants underwent a forced-choice visibility test designed to assess their ability to
consciously identify the names. The visibility test was exactly the same as the encoding phase
except that the participants were asked to decide, for each trial, whether the name was their own
or someone else’s while ignoring the target word. Participants responded by pressing one of two
keys assigned to the “my name” and “not my name” responses, respectively. They were
encouraged to guess if unsure.

After the experiment, participants completed a post-experimental questionnaire that
assessed their awareness of the experimental hypothesis and whether they anticipated a memory
test. None of the participants correctly guessed the experimental hypothesis or gave the ratings of
5 or higher on the memory anticipation scale from 1 (“not at all”’) to 7 (“very much”).

2.1.4. Statistical Analyses

Relying on null hypothesis (Ho) significance testing, the classical frequentist statistics
provide a measure of confidence in rejecting the Ho, but not a measure of confidence in Hy itself.
With frequentist statistics, therefore, nonsignificant findings (i.e., null results) are inherently
ambiguous as they could reflect either (a) limitations in statistical power when a true difference
actually exists (i.e., Type II error) or (b) equivalent performance across conditions/groups
(Barchard, 2005). In order to quantify the confidence in the presence or absence of any effects of
interest, in the present study, we adopted a Bayesian approach (Jeffreys, 1961; Rouder, Morey,
Verhagen, Swagman, & Wagenmakers, 2017) in addition to the conventional frequentist
analyses. The Bayes Factor (BF) expresses an odds ratio of evidence for vs. against Ho, providing
readily interpretable information about the relative likelihood of the alternative hypothesis (H1)
vs. Ho. The BF is written as BF1o when the evidence favors Hi and as BFo; (i.e., 1/BF10) when the
evidence favors Ho. To interpret the strength of evidence of a BF, we used the following rule-of-
thumb classification scheme as a point of reference (Jeffreys, 1961; Kass & Raftery, 1995): No
evidence when BF = 1, “weak” evidence when 1 < BF < 3, “substantial” evidence when 3 < BF
<10, “strong” evidence when 10 < BF < 30, “very strong” evidence when 30 < BF <100, and
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“decisive” evidence when BF > 100.

We used JASP statistical software (JASP Team, 2018, version 0.8.6) to compute the BFs
for all statistical analyses with Cauchy priors set at default (for t-tests: » = 0.707; for analysis of
variance [ANOVA]: »= 0.5, 1, and 0.354 for fixed effects, random effects, and covariates,
respectively; Rouder et al., 2017; Rouder, Speckman, Sun, Morey, & Iverson, 2009;
Wagenmakers et al., 2018). For a Bayesian ANOVA, we manually set the number of samples to
500,000 to reduce the Monte Carlo sampling error. For the Bayesian ANOVA results, we first
report the preferred model (i.e., the model with the highest posterior model probability vs. the
intercept-only null model) to emerge from the analysis. We then report the BFciusion Value for
each factor in the model (i.e., a main effect or an interaction effect), which indicates the
likelihood of the data under models that included a given factor compared to matched models

stripped of the factor (i.e., Bayesian model averaging).
2.2. Results
2.2.1. Masked Name Visibility

The performance on the name visibility test was analyzed in terms of sensitivity index, d-
prime (d’) (Wickens, 2002). This index was calculated by subtracting z-score-transformed false-
alarm rates (the proportion of trials in which one’s own name was misidentified as someone
else’s name or vice versa) from z-score-transformed hit rates (the proportion of trials in which
one’s own and someone else’s names were correctly identified). One-sample t-test revealed that
d’ (M= .086, SD = .474) was not significantly different from zero (i.e., chance-level
performance), #(34) = 1.07, p > .2. This nonsignificant difference was corroborated by the result
from a Bayesian one-sample t-test that provided substantial evidence for the Ho, BFo1 = 3.25. In
addition, the hit rates for the Self-name (M = .493, SD = .115) did not significantly differ from
the hit rates for the Other-name (M = .539, SD = .161), t(34) = 1.27, p > .2, BFo1 = 2.62, and
neither significantly differed from the chance-level accuracy rate of 0.5, all s < 1.5, all ps > .1,
all BFoi1s > 2.20. Taken together, these findings indicate that the masks were highly effective in
preventing one’s own and other names from access to conscious awareness.
2.2.2. Target Word Old/New Recognition

Participants’ hit rates and false-alarm rates were calculated by computing the proportion
of “old” words correctly recognized as old and the proportion of “new” words incorrectly
identified as old, respectively (Table 1). The corrected hit rates were calculated by subtracting
the false-alarm rates from the hit rates and were submitted to a 2 (Name Identity: Self-name or
Other-name) x 2 (Masking: Unmasked or Masked) mixed-model ANOVA.? There was no
significant main effect of Masking, F(1, 68) = 1.21, p > .2, but a significant main effect of Name
Identity, F(1, 68) = 24.15, p < .001, n,*> = .26, with better recognition memory for words
preceded by the Self-name (M = .270, SD = .130) than those preceded by the Other-name (M
=.221, SD = .112). Importantly, this effect was qualified by a significant Name Identity x
Masking interaction, F(1, 68) = 13.12, p =.001, np? = .16. As shown in Figure 2, simple effects

2 For both Experiments 1 and 2, a parallel set of frequentist and Bayesian analyses using d’ as the
dependent measure produced exactly the same pattern of results.
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Table 1. Mean proportion (standard error) of hits and false-alarms as a function of Name
Identity and Masking for target old/new recognition in Experiment [

Unmasked Masked
Self~-Name Other-Name Self-Name Other-Name
Hit 541 (.021) 456 (.020) .509 (.028) 496 (.029)
False-Alarm 238 (.023) 271 (.030)

Note. There were no separate false-alarm rates per each Name Identity condition as there was a
single pool of “new” items.

analyses revealed that in the Unmasked condition, the words preceded by the Self-name (M
=.303, SD = .136) were better recognized than those preceded by the Other-name (M = .218, SD
=.111), 1(34) = 5.39, p < .001, d = 0.91, 95% CI of difference = [0.053, 0.117]. In contrast, in the
Masked condition, recognition memory for words preceded by the Self-name (M = .237, SD
=.118) vs. the Other-name (M = .224, SD = .114) did not significantly differ, #(34) = 1.06, p > .2.

These results were complemented by a 2 (Name Identity) x 2 (Masking) Bayesian mixed-
design ANOVA. The overall preferred model, extremely favored over the intercept-only Null
model (BF10=20019.97, + 0.98%), included main effects of Name Identity and Masking, as well
as a Name Identity x Masking interaction. The inclusion of a main effect of Name Identity

® With the Self-Name O With the Other-Name
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Figure 2. Memory performance in Experiment 1: Recognition memory for target words as a
function of Name Identity and Masking. Error bars represent standard error of the mean (SEM).
Asterisks indicate statistical significance at p <.025.
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(BFmnctusion = 736.24) and the interaction between Name Identity and Masking (BFinclusion = 47.58)
was very strongly favored. The analysis provided weak evidence against the inclusion of a main
effect of Masking (BFnclusion = 0.59). Bayesian paired-samples t-tests revealed that in the
Unmasked condition, decisive evidence was found for better recognition of words preceded by
the Self-name vs. the Other-name, BF10 = 3615.39. In contrast, in the Masked condition,
substantial evidence was found that recognition memory for words preceded by the Self-name vs.
the Other-name did not differ, BFo1 = 3.29.

In sum, the results of Experiment 1 showed that supraliminal but not subliminal
presentation of one’s own name produced an incidental SRE, suggesting that conscious rather
than unconscious processing of self-relevant cues mainly contributes to an incidental self-
memory advantage. However, a number of methodological aspects in Experiment 1 prevent
drawing a strong conclusion that unconscious processing of self-relevant cues is insufficient to
produce the incidental SRE. First, Experiment 1 did not include a task that would demonstrate
the presence of subliminal self-name processing per se. Consequently, the absence of an
incidental SRE in the masked name condition could mean that subliminal processing of the self-
name was simply too weak or did not occur at all. Although previous studies demonstrated
unconscious priming effects with masked prime durations at or shorter than 33 ms (e.g., for
letters and words: Dehaene et al., 2001; Van Opstal, Reynvoet, & Verguts, 2005; for self-name:
Pfister et al., 2012; Tacikowski et al., 2017), a clear demonstration of the presence of subliminal
self-name processing in the present experimental paradigm is necessary to provide solid evidence
that unconscious self-processing is insufficient for the incidental SRE to emerge.

Second, the masked and unmasked conditions were not matched in terms of name
presentation duration (400 ms vs. 33 ms) and the point of “reference” based on which the
locations of target words were judged during the encoding phase (above or below the ‘name’ vs.
‘letter strings’). These differences may have at least partly contributed to the observed different
patterns of memory performance between the conditions by allowing more elaborate processing
of, and/or greater top-down attention to the self-relevant/other-relevant cues in the unmasked
condition compared to the masked condition.? Consequently, the results of Experiment 1 alone
cannot provide strong support that conscious awareness of the self-relevant/other-relevant cues
per se is critical for the emergence of the incidental SRE.

These issues were addressed in Experiment 2 by (a) incorporating a masked priming task
to test for the presence/absence of subliminal self-name processing and (b) matching all
methodological aspects between the masked and unmasked conditions except for the presence/
absence of visual masks. Additionally, in Experiment 2, we adopted a within-subjects design to
compare memory performance across different conditions within the same individuals.

3. Experiment I1
3.1.Materials and Methods

3 We thank the reviewer for pointing out this possibility.
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3.1.1. Participants and Design

Fifty-two undergraduate students (31 females; mean age = 20.44 [+ 1.24]) participated in
this study. All participants were native English speakers with normal or corrected-to-normal
vision and normal color perception. Participants provided informed consent and were
compensated with payment in accordance with the human subject regulations of Wesleyan
University. Five additional participants who anticipated the subsequent surprise memory test
were excluded from analysis.

The experiment had a 2 (Name Identity: Self-name or Other-name) x 2 (Masking:
Unmasked or Masked) factorial design, with both Name Identity and Masking as within-subjects
factors.

3.1.2. Stimuli

A total of 136 personality-trait words taken from Anderson (1968) were divided into 5 lists
(4 lists of 24 words each and 1 list of 40 words) that were matched for word length, syllable
length, likeability and meaningfulness. The four 24-word lists served as critical old items that
were presented in the encoding phase. The assignment of critical lists to 2 x 2 combinations of
Name Identity and Masking conditions was counterbalanced across participants. A random half
of the critical words in each of the Name Identity x Masking combinations were presented at the
top of the screen, and the other half were presented at the bottom of the screen. The remaining
40-word list served as new items in the subsequent memory test.

The Self-name and Other-name stimuli consisted of each participant’s own first name and
a gender-congruent first name of a personally unknown “other” (i.e., the participant indicated
that he/she did not know anyone with the same name prior to the beginning of the experiment)
that were matched for length (i.e., number of letters).

For the masked priming task (see 3.1.3.3. Masked priming task below), 4 first names
(“BRENDA”, “EDWARD”, “LUCY”, “PAUL”) and 4 non-words (“RNDAEB”, “RDWADE”,
“YUCL”, “AUPL”) served as target stimuli. Masked primes consisted of the Self-name, the
Other-name, two additional non-words (“ECVOSL”, “IEBR”), and the target stimuli themselves.
3.1.3. Procedure
3.1.3.1. Encoding phase

Figure 1B depicts the schematic view of a trial sequence for the Unmasked and Masked
trials. For both trial types, each trial began with a 500-ms fixation cross that was followed by a
name presented for 33 ms in the center of the screen in black upper-case letters (48-point Courier
font) and then a target word presented for 2 s either at the top or bottom of the screen in red
lower-case letters (48-point Arial font). In the Unmasked trials, the name was immediately
preceded by a 100-ms blank ISI and immediately followed by a 367-ms blank ISI. In the Masked
trials, the name was immediately preceded and immediately followed by 100-ms forward and
367-ms backward masks, respectively. The forward mask consisted of a rapid succession of 67-
ms of hash (#) signs and 33-ms of percent (%) signs, and the backward mask consisted of a rapid
succession of 33-ms of ‘at’ (@) signs and 334-ms of dollar ($) signs (all in 48-point Courier
font). The number of signs in each array of the masks were matched for the number of letters in
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the name (e.g., 4 hash signs for 4-letter names). For each trial, participants were asked to
indicate, by a button press, whether each word appeared above or below the center of the screen
regardless of the identity of the immediately preceding stimulus. There were a total of 96 trials
(i.e., 24 trials for each of the Name Identity x Masking combinations) that were presented in a
random order.
3.1.3.2. Memory test

The procedure for the memory test was the same as in Experiment 1, except that there
were 96 old words and 40 new words.
3.1.3.3. Masked priming task

We used a modified version of Pfister et al.’s (2012) name vs. non-word masked priming
task. As depicted in Figure 1C, each trial began with a 1-s fixation cross, followed by a 33-ms
prime, followed by a 200-ms target. Both primes and targets appeared in the center of the screen
in black capital letters (48-point Courier font). The target was preceded by a prime that was
either among the potential targets (i.e., 4 first names and 4 non-words; target primes), one of two
additional non-words (i.e., novel non-word primes), or, crucially, the Self-name or the Other-
name (i.e., novel name primes). The prime was immediately preceded and immediately followed
by forward and backward masks, respectively. These masks were exactly the same as those used
during the encoding phase (i.e., rapid succession of different signs) except that each array of
signs had a minimum of 6 signs in order to cover the 6-letter target primes. For each trial,
participants were asked to decide as fast and as accurately as possible whether the target was a
name or a non-word while ignoring the prime. Participants had up to 2 s to respond by pressing
one of two keys assigned to the “name” and “non-word” responses, respectively. The key
assignment was counterbalanced across participants. Participants completed 2 blocks of 128
trials each ([8 targets x 8 target primes] + [8 targets x 4 novel primes x 2]). In each block, the
trials were randomly intermixed. Before the actual task, participants had a chance to practice the
task to ensure that they understood the instructions.
3.1.3.4. Name visibility tests

Following the masked priming task, participants performed two forced-choice visibility
tests. The first test was regarding the masked priming phase and the participants had to decide,
for each trial, whether the prime was their own or someone else’s name while ignoring the target.
This visibility test was exactly the same as the masked priming phase except that it only included
the self-name prime and other-name prime trials (32 trials each for a total of 64 trials). The
second test was regarding the encoding phase. This visibility test was exactly the same as the
encoding phase except that the participants had to decide, for each trial, whether the name was
their own or someone else’s while ignoring the target word. In both tests, participants responded
by pressing one of two keys assigned to the “my name” and “not my name” responses,
respectively.

After the experiment, participants completed a post-experimental questionnaire. None of
the participants correctly guessed the experimental hypothesis. Data from 5 participants who
gave a rating of 5 or higher on the memory anticipation scale from 1 (“not at all”’) to 7 (“very
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much”) were excluded from analysis.
3.2. Results

3.2.1. Masked Name Visibility

As in Experiment 1, the performance on the name visibility tests was analyzed using d’
(z-score transformed hit rates — z-score-transformed false-alarm rates). For name visibility for
the masked priming phase, one-sample t-test revealed that d’ (M = 0.065, SD = .458) was not
significantly different from chance level, #51) = 1.03, p > .3, BFo1 = 4.01. In addition, the hit
rates for the Self-name (M = .501, SD = .222) and those for the Other-name (M = .528, SD
=.196) did not significantly differ, #(51) <1, p > .6, BFo1 = 5.84, and neither significantly
differed from chance level, all s < 1.02, all ps > .3, all BFos > 4.06.

For name visibility for the encoding phase, as can be expected, one-sample t-test revealed
that d’ for unmasked names (M = 3.96, SD = .580) was significantly above chance level, #(51) =
49.25, p <.001, d = 6.83, 95% CI of difference = [3.797, 4.120], BF1o = 1.17 x 10*!. The hit rates
for the unmasked Self-name (M = .979, SD = .035) and the unmasked Other name (M = .970, SD
=.044) did not significantly differ, #(51) = 1.14, p > .2, BFo1 = 3.61, and both were significantly
above chance level, all 7s > 77.3, all ps < .001, all BFi0s > 5.62 x 10°°, In contrast, d’ for masked
names (M = .076, SD = .413) was not significantly different from chance level, #A51) = 1.33, p
> .1, BFo1 = 2.90. The hit rates for the masked Self-name (M = .496, SD = .168) and the masked
Other-name (M = .534, SD = .139) did not significantly differ, #(51) < 1.04, p > .3, BFo1 = 4.00,
and neither significantly differed from chance level, all s < 1.75, all ps > .086, all BFo1s > 1.61.

Taken together, these results indicate that the masks were highly effective in hindering
conscious awareness of one’s own and other names during both the masked priming and
encoding phases.

3.2.2. Masked Priming

Accuracy rates for all trial types were very high (mean accuracy rates between 95.04%
and 96.81%), suggesting that participants had no problem complying with the task instructions.
Error trials (4.21%) and correct trials with response times (RTs) deviating more than 2.5 SDs
from the mean of a given design cell (calculated separately for each participant; < 2.89% for all
analyses) were excluded from analyses. Following Pfister et al. (2012), the analyses were done in
two steps: First, we analyzed the entire RT dataset to validate the employed priming paradigm.
Then, we compared the magnitudes of priming effects produced by the Self-name, Other-name,
and Target-name (i.e., the names that served as visible targets; e.g., BRENDA) primes for Name
targets.

A 2 (Prime Type: Name or Non-word) x 2 (Target Type: Name or Non-word) repeated-
measures ANOVA performed on the entire RT dataset revealed no significant main effect of
Prime Type, F(1, 51) <1, p > .6, but a significant main effect of Target Type, F(1,51)=31.92,p
<.001, np? = .39, with shorter RTs for Name targets (M = 343.76, SD = 64.55) than for Non-
word targets (M = 361.00, SD = 62.00). Critically, there was also a significant Prime Type x
Target Type interaction, F(1, 51) = 52.17, p <.001, np,?> = .51. As shown in Figure 3A, simple
effects analyses revealed that for Name targets, RTs were shorter following Name primes (M =
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Figure 3. Masked priming performance in Experiment 2: (A) Response time as a function of
Prime Type and Target Type. (B) Response time for Name targets as a function of different
primes types. Error bars represent SEM. Asterisks indicate statistical significance at FDR-
corrected p < .05.

333.22, 8D = 65.21) than following Non-word primes (M = 354.31, SD = 63.88), #(51)=6.73, p
<.001, d =0.93, 95% CI of difference = [14.799, 27.374], BF1o = 8.87 x 10°. In comparison, for
Non-word targets, RTs were shorter following Non-word primes (M = 351.09, SD = 63.18) than
following Name primes (M = 370.91, SD = 60.83), #(51) = 6.15, p <.001, d = 0.85, 95% CI of
difference = [13.353, 26.284], BF1o=1.21 x 10°.

Based on these priming effects, we further analyzed the differential contributions of the
Self-name, Other-name, and Target-name primes to the congruency effect for Name targets.
Multiple comparisons were corrected using the false discovery rate (FDR) approach (Benjamini
& Hochberg, 1995) with the critical value for FDR set at 0.05. As shown in Figure 3B, the Self-
name prime (M = 329.11, SD = 72.05) as well as the Target-name prime (M = 334.78, SD =
67.64) facilitated responding to Name targets compared to Non-word primes (M = 354.31, SD =
63.88) (Self-name prime: #(51) =4.39, p <.001, FDR-adjusted p <.001, d = 0.61, 95% CI of
difference [13.666, 36.724], BF1o = 375.55; Target-name prime: #51) = 4.65, p <.001, FDR-
adjusted p <.001, d = 0.64, 95% CI of difference [11.092, 27.955], BF10 = 844.70). In addition,
the RTs for Name targets following the Self-name prime vs. Target-name primes did not
significantly differ, #(51) < 1, p > .3, FDR-adjusted p > .4, BFo1 = 4.36.

In comparison, the RTs for Name targets following the Other-name prime (M = 351.83,
SD = 82.05) were significantly longer than those following the Self-name prime or the Target-
name prime (vs. Self-name prime: #(51) =2.70, p =.010, FDR-adjusted p = .018, d = 0.37, 95%
CI of difference [5.696, 39.741], BF10 = 3.73; vs. Target-name prime: #51) = 2.20, p = .032,
FDR-adjusted p = .049, 95% CI of difference [1.484, 32.609], BF1o = 1.37). In addition, the RTs

14
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for Name targets following the Other-name prime vs. Non-word primes did not significantly
differ, t < 1, p > .7, FDR-adjusted p > .7, BFo1 = 6.17.

Replicating the findings of Pfister et al. (2012), and in line with previous findings of
preferential processing of self-relevant information at unconscious stages of information
processing hierarchy (e.g., Alexopoulos et al., 2012; Maoz et al., 2012; Tacikowski et al., 2017),
these results provide evidence for subliminal processing of one’s own name.

3.2.3. Target Word Old/New Recognition

Table 2 shows hit rates and false-alarm rates. A 2 (Name Identity) x 2 (Masking)
repeated-measures ANOVA performed on the corrected hit rates (hit rates minus false-alarm
rates) revealed neither a significant main effect of Masking, F(1, 51) =2.84, p > .09, nor a
significant main effect of Name Identity, F(1, 51) = 3.19, p > .08. Importantly, there was a
significant Name Identity x Masking interaction, F(1, 51) = 14.37, p < .001, np> = .22. As shown
in Figure 4, simple effects analyses revealed that for unmasked trials the words preceded by the
Self-name (M = .319, SD = .150) were better recognized than those preceded by the Other-name
(M =271, 8D =.149), (51) = 3.86, p <.001, d = 0.53, 95% CI of difference = [0.023, 0.074]. In
contrast, for masked trials, recognition memory for words preceded by the Self-name (M = .264,
SD = .145) vs. Other-name (M = .279, SD = .140) did not significantly differ, #51) = 1.20, p > .2.
These results were corroborated by a 2 (Name Identity) x 2 (Masking) Bayesian repeated-
measures ANOVA. The overall preferred model, substantially favored over the intercept-only
Null model (BF10 =4.94, = 0.55%), included main effects of Name Identity and Masking, as well
as a Name Identity x Masking interaction. The analysis provided very weak evidence for the
inclusion of a main effect of Masking (BFmciusion = 1.14) and a weak evidence against the
inclusion of a main effect of Name Identity (BFinciusion = 0.43). Yet, the inclusion of the
interaction between Name Identity and Masking (BFnciusion = 10.04) was strongly favored.
Bayesian paired-samples t-tests revealed that when the names are unmasked, strong evidence
was found for the better recognition of words preceded by the Self-name vs. Other-name, BF10 =
77.58. In contrast, when the names were masked, substantial evidence was found that recognition
memory for words preceded by the Self-name vs. Other-name did not differ, BFo; = 3.35.

Table 2. Mean proportion (standard error) of hits and false-alarms as a function of Name
Identity and Masking for target old/new recognition in Experiment 2

Unmasked Masked
Self~-Name Other-Name Self-Name Other-Name
Hit 581 (.026) 532 (.026) .526 (.026) 541 (.025)
False-Alarm 262 (.020)

Note. There were no separate false-alarm rates per each of the Name Identity x Masking
combinations as there was a single pool of “new” items.
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Figure 4. Memory performance in Experiment 2: Recognition memory for target words as a
function of Name Identity and Masking. Error bars represent SEM. Asterisks indicate statistical
significance at p <.025.

4. Discussion

The present study aimed to examine the relative contributions of conscious vs.
unconscious processing of self-relevant information to the incidental SRE. The participants were
presented with their own or someone else’s name supraliminally or subliminally immediately
prior to the presentation of the to-be-processed target words. In both Experiments 1 and 2, when
the names were presented above conscious awareness, we found a clear memory advantage for
the target words preceded by one’s own name compared to those preceded by another person’s
name, replicating previous findings of an incidental SRE (Cunningham et al., 2014; Kim et al.,
2018; Turk et al., 2008). Critically, when the names were presented below conscious awareness,
we found no significant memory differences between the target words preceded by one’s own
name vs. another person’s name, with substantial statistical evidence for the Hy (i.e., no SRE).
The finding of the priming effect produced by one’s own name in the masked priming task in
Experiment 2 provided evidence against the possibility that the absence of an incidental SRE in
the subliminal, masked name condition is due to subliminal self-name processing being too weak
or nonexistent.

The failure to find a SRE in the masked name condition indicates that processing of self-
relevant cues below conscious awareness is not sufficient for an incidental self-memory
advantage to emerge. Instead, the presence of self-memory advantage appears to critically
depend on conscious awareness of self-relevant cues in the environment. The fact that conscious
vs. unconscious processing of self-relevant information differentially affected the mnemonic fate
of the target stimuli presented in close spatiotemporal proximity to the self-relevant information
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suggests that conscious and unconscious self-processing modes may be qualitatively different
and associated with different downstream consequences on memory and cognition.

One possibility is that although self-relevant information can be processed preattentively
(Sui & Humphreys, 2017) and attention itself can be attracted unconsciously by subliminal self-
relevant cues (e.g., Alexopoulos et al., 2012), preferential attention drawn to a subliminal self-
relevant cue itself might be short-lived and fail to “spill over” to a spatiotemporally adjacent
stimulus at least not in as much as to enhance the encoding of the stimulus. Indeed, typical
masked priming studies have shown that the influence of unconscious stimuli disappears quickly
within approximately half a second (Greenwald, Draine, & Abrams, 1996; Mattler, 2005; but see
Sweeny, Grabowecky, Suzuki, & Paller, 2009). According to recent theories of visual awareness
(Dehaene, Changeux, Naccache, Sackur, & Sergent, 2006; Lamme, 2006; Lamme & Roelfsema,
2000), unconscious processing occurs early during an initial fast feed-forward phase of stimulus
processing whereas conscious processing occurs later during recurrent processing in which
stimulus information is shared across lower- and higher-level brain regions via feedback
connections. The present findings suggest that an incidental SRE does not originate during the
early feed-forward phase of processing. Instead, recurrent processing involving coordinated
activity among lower-level sensory regions and higher-level fronto-parietal regions appears to be
required for self-relevant cues to guide subsequent deployment of attention to spatiotemporally
adjacent stimuli. Further support for the qualitative differences between conscious and
unconscious self-processing comes from a recent neuroimaging finding (Tacikowski et al., 2017)
showing that neural correlates of unconscious self-processing (i.e., activities in posterior sensory
cortices) are neuroanatomically distinct from those associated with conscious self-processing
(i.e., activities in the hippocampus and medial frontopolar-retrosplenial areas). In particular,
given the acknowledged role of the hippocampus in the encoding of episodic memory
(Eichenbaum, Yonelinas, & Ranganath, 2007; Squire, 1992), the finding that the hippocampus
was selectively engaged during conscious self-processing well coincides with the present
findings of a SRE only in the unmasked name condition.

Drawing a clear line between the processes that are automatic and those that are not is by
no means a simple task (e.g., Bargh, 1992; Logan, 1985; for review, see Moors & De Houwer,
2006). Yet, it is generally assumed that whereas both consciously and unconsciously perceived
stimuli can trigger automatic processes (e.g., Hommel, 2000), unconscious perception can ensure
that processing occurs “automatically” in the absence of any contribution of awareness-
dependent intentional/strategic controlled processes (Jacoby, 1991, Koivisto, 1998). Therefore,
another possibility is that an incidental self-memory advantage observed with the supraliminal
name presentation is based on strategic/controlled or other forms of awareness-dependent
processes rather than only on fast, automatic attentional responses to the self-relevant cues. For
instance, upon conscious recognition of one’s own and another person’s names, participants
might try to learn whether the names predict responses to target words. As a consequence, the
participants might process both the meaning of the names and that of a target word in relation to
each other despite the fact that semantic processing of neither the names nor the target words was
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relevant to the location judgment task at hand. Given the central position of one’s own name in
self-concept/identity (Kang, 1972; Watson, 1983) and the nature of target words (personality-
trait words) used, the self-name trials then might serve, at least occasionally, as explicit self-
referencing trials in which the participants processed target words in relation to themselves.
Although previous findings of relatively smaller magnitude of a SRE following a non-evaluative
location judgment task compared to an explicit self-referential task (i.e., trait evaluation task)
suggest that the incidental SRE is unlikely to be mainly driven by spontaneous explicit self-
referential processing (Turk et al., 2008), neither the present study nor previous studies
(Cunningham et al., 2014; Kim et al., 2018; Turk et al., 2008) can conclusively exclude the
possibility that awareness-dependent, strategic relational semantic processing may contribute to
the incidental SRE. Future studies may enhance our understanding of the impact of self on
memory in everyday contexts by elucidating the specific encoding processes (e.g., increased
chance of activating related semantic information, longer perceptual fixation on the item, etc.)
that confer a memorial advantage for information presented with self-relevant compared to other-
relevant cues in the environment.

It is worth noting that past research has shown that unconscious processing can be
influenced by top-down task-sets (e.g., Eckstein & Perrig, 2007; Martens, Ansorge, & Kiefer,
2011; Nakamura, Dehaene, Jobert, Le Bihan, & Kouider, 2007) in that participants can flexibly
change their analysis of the subliminal primes in accordance with changing target categorization
requirements and task instructions. For example, the nature of the task (i.e., to categorize the
target words as positive or negative vs. as animate or inanimate) determines the presence or
absence of the priming effects from the same subliminal prime words (Eckstein & Perrig, 2007),
and the top-down instructed task-set changes the neural processing route taken by the subliminal
prime words (Nakamura et al., 2007). In the present study, the encoding task required
participants to specifically attend to the location of each target word, which did not bear any
relevance to the personal/affective significance of the self that is assumed to underlie the self-
prioritization effect (Bargh, 1982; Gray et al., 2004). Would different kinds of encoding tasks
that directly tap the unique personal/affective quality of self-relevant information (e.g., a valence
judgment task) enhance unconscious self-processing, thereby producing an incidental SRE? This
interesting possibility awaits future investigation.

Finally, it needs to be mentioned that the present study included only the participants’
own names as self-relevant stimuli. Holding the central position in one’s self-concept/identity
(Kang, 1972; Watson, 1986), one’s own name is arguably one of the most self-relevant stimuli in
the environment. Even 4-5 month-old infants recognize the sound pattern of their own names
(Mandel, Jusczyk, & Pisoni, 1995; Parise, Friederici, & Striano, 2010), and one’s own name is
among the first lexical items that children learn to write and read (Levin, Both-De Vries, Aram,
& Bus, 2005; Villaume & Wilson, 1989). In addition, people encounter their own names
numerous times throughout their lifetime through various modalities. As such, one’s own name
can serve as a strong test case by which to evaluate the relative contributions of conscious vs.
unconscious self-processing to the emergence of an incidental self-memory advantage.
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Nevertheless, replication of the present findings using different types of self-relevant stimuli
(e.g., one’s own face, date of birth, hometown) is clearly desirable to provide further evidence
for the differential mnemonic consequences of conscious vs. unconscious self-processing.

In summary, the present study showed that conscious but not unconscious processing of
self-relevant information produces a self-memory advantage arising from mere incidental
associations between the self and external stimuli. The present findings suggest that the
processes set in motion by subliminal self-processing may be qualitatively different from those
involved when self-relevant information is clearly visible. By demonstrating the dependence of
the incidental SRE on conscious awareness of self-relevant information, the present study
suggests a boundary condition under which the self exerts its influence on memory.
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