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Abstract

Positive implicit self-esteem has been argued to be a universal characteristic of the human
mind. Yet, recent work using U.S. samples finds evidence suggesting that the self is implicitly
bivalent. The bivalent-priming elicited by the self was markedly different from the univalent-
priming elicited by personally significant, positive objects. The findings of implicit self-bivalence
align with theoretical perspectives acknowledging the self’s affective complexity. The present
preregistered study examines whether implicit self-bivalence characterizes only Western,
individualistic cultures, or if it reflects a more general feature of the human mind that also
characterizes Eastern, collectivistic cultures (e.g., China). Replicating past work, in a U.S. sample
(N = 125), priming the self in an evaluative priming task (EPT) facilitated both positive and
negative target categorization (bivalent-priming), whereas priming a personally significant, liked
object only facilitated positive target categorization (univalent-priming). Critically, in a Chinese
sample (N = 104), we translated the EPT into Chinese (and validated it through back-translation)
and observed the same result pattern. We also explored potential cultural differences in the
magnitude of implicit self-bivalence (i.e., implicit self-positivity and self-negativity, respectively)
but did not find statistically significant cross-cultural differences. The current work provides
the first evidence that implicit self-bivalence is not culturally specific to Western samples. The
clear demonstration of implicit self-bivalence in an Eastern sample provides initial evidence of
its cross-cultural generality. We discuss the implications for understanding the nature of self-
representations, the functions of implicit self-bivalence, and directions for future work.
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The self has long been of interest across diverse psychological disciplines (James, 1890). Work
in social cognition has been particularly interested in evaluations of the self that are triggered
spontaneously, automatically, and often outside of conscious awareness (Farnham et al., 1999;
Greenwald & Banaji, 1995). A growing body of research finds that implicit self-evaluations are
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overwhelmingly positive, and that such implicit self-positivity is observed across cultures
(Buhrmester et al., 2011; Cai et al., 2007; Falk & Heine, 2015; Farnham et al., 1999; Hetts et al.,
1999; Koole et al., 2001; Sedikides et al., 2015; Tafarodi et al., 2011; Yamaguchi et al., 2007).
The robustness of such findings has led to claims that implicit self-positivity is a universal feature
of the mind (Sedikides et al., 2015; Yamaguchi et al., 2007).

But is the implicit self entirely positive? Recent work finds that activating the mental repre-
sentation of the self elicits implicit positivity, but also elicits some implicit negativity (Zayas
et al., 2022). That is, instead of being entirely positive, new findings raise the possibility that the
self is characterized by bivalence, encompassing both positive and negative implicit evaluations.
To date, however, evidence for this phenomenon, which we refer to as implicit self-bivalence, has
only been demonstrated in samples from the United States. This raises the question: Is implicit
self-bivalence only observed in Western, individualistic cultures, or is it also evident in Eastern,
collectivistic cultures, which would suggest that implicit self-bivalence is a more general feature
of the human mind? And if it is evident in an Eastern culture, is the magnitude of implicit positiv-
ity, implicit negativity, or both, the same?

In the current preregistered research, we aim to replicate implicit self-bivalence in a U.S.
sample and extend previous findings by examining its presence in a Chinese sample. Our hypoth-
eses are informed by attachment theory (Bowlby, 1969). Just as the attachment behavioral system
is considered universal (Bowlby, 1988; Hazan & Shaver, 1994) but its behavioral expression
varies across cultures (e.g., Keller, 2013; Miyake et al., 1985; Polek, 2008; van 1Jzendoorn &
Kroonenberg, 1988; van Ijzendoorn & Sagi-Schwartz, 2008), we reason that implicit self-biva-
lence may be a fundamental characteristic of the human mind. Our primary preregistered predic-
tion is that implicit self-bivalence will be observed in both U.S. and Chinese samples, consistent
with the idea that the self activates both positive and negative implicit evaluations across cul-
tures. Importantly, the presence of implicit self-bivalence does not preclude the possibility of
cultural variation in its magnitude or in its individual evaluative components. Given prior research
on cultural differences in the self (e.g., self-construal, self-enhancement, dialectical thinking),
implicit self-evaluations may vary across cultures. At the time of preregistration, we were agnos-
tic as to whether such differences would emerge, including their direction. Accordingly, we con-
ducted exploratory analyses examining potential cultural differences in the strength of implicit
self-positivity, implicit self-negativity, or both.

Implicit Self-Positivity

Implicit self-evaluations are typically assessed using indirect measures that infer participants’
self-evaluations through assessing their evaluations of self-relevant stimuli (e.g., Implicit
Association Test; Farnham et al., 1999; Greenwald & Farnham, 2000; Name Letter Paradigm;
Nuttin, 1985, 1987). For example, the Name Letter Paradigm was originally designed to assess
implicit self-evaluations by presenting participants with letter pairs that consist of one letter in
their name and one letter not in their name, and asking them to select the more attractive one.
Participants’ preference for name-letters, as compared with non-name letters, is used to index
implicit self-evaluations. Similarly, follow-up research adapted the original paradigm and asked
participants to rate the attractiveness of letters from the alphabet. The relative liking of name-
letters compared with non-name letters, while taking into account the baseline attractiveness of
the letters, is used to index implicit self-evaluations. As another example, the Evaluative Priming
Task (EPT; Fazio et al., 1986) can also be used to assess implicit self-evaluations by assessing the
extent to which self-referring primes (e.g., “ME”) facilitate the categorization of subsequently
presented positive versus negative target words (Bar-Anan & Nosek, 2014; Hetts et al., 1999).
Participants’ response time to positive relative to negative target words following self-referring
primes, compared with control primes, is used to index implicit self-evaluations. In short, with
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indirect measurements, participants are never directly asked to report their self-evaluations.
Instead, such evaluations are inferred indirectly.

Across diverse indirect measures, researchers consistently and robustly show that the self-
representation is implicitly positive (see Greenwald & Banaji, 1995, for a review). For example,
in the Name Letter Paradigm described above, participants reliably favor name-letters over non-
name letters, with the effect particularly pronounced for their initials (Johnson, 1986; Kitayama
& Karasawa, 1997; Koole et al., 2001). Similarly, participants also show more favorable evalua-
tions toward their birth date numbers compared with other numbers (Kitayama & Karasawa,
1997; Koole et al., 2001). In the EPT, participants respond faster to positive target words relative
to negative target words, following self-referring primes as compared with control primes (Hetts
et al., 1999).

Importantly, evidence of implicit self-positivity has been observed across diverse cultures
(e.g., the United States, Canada, China, Japan; Kitayama & Karasawa, 1997; Szeto et al., 2009).
Despite some exceptions, overall, cross-cultural research suggests comparable levels of implicit
self-positivity across Eastern and Western cultures (Cai et al., 2007; Falk et al., 2009; Kitayama
& Karasawa, 1997; Kitayama & Uchida, 2003; Kobayashi & Greenwald, 2003; Yamaguchi et al.,
2007; see Falk & Heine, 2015, for a review). Such findings have led to the conclusion that
implicit self-positivity is a universal characteristic of the human mind (e.g., Yamaguchi et al.,
2007; c.f., Boucher, 2010), reflecting human beings’ fundamental self-enhancement motiva-
tion—the need for high self-esteem and to maintain a positive self-image (Alicke & Sedikides,
2009; Falk & Heine, 2015; Greenwald & Banaji, 1995; Heine & Hamamura, 2007; Koole et al.,
2001).

But Is the Self Entirely Positive?

In contrast to perspectives that emphasize the fundamental motivation for self-enhancement,
other theoretical perspectives, research, and basic intuition all suggest that self-representations
are affectively complex and that the self may not be entirely positive (Andersen & Chen, 2002;
Andersen & Glassman, 1996; Baumgardner, 1990; Higgins, 1987; Klein, 1955; Kohut, 1966;
Linehan, 1993). Various perspectives underscore that self-representations develop from and are
maintained by repeated interactions with caregivers (Baldwin, 1994; Baldwin et al., 1990;
Bowlby, 1969, 1973; Pietromonaco & Barrett, 2000). As in all interpersonal relationships, inter-
actions with caregivers are inherently affectively complex (Murray et al., 2015; Murray, Holmes,
et al., 2006). Even the most responsive and supportive caregivers can be unavailable, inattentive,
or rejecting at times (Zayas et al., 2017; Zayas & Shoda, 2015). Thus, instead of simply being
characterized by unconditional love and praise, instances of caregiver’s social approval (vs. dis-
approval), as well as their responsiveness (vs. unresponsiveness) are the basis by which the self
develops the idea of both the “good me” and the “bad me” (Sullivan, 1953).

Beyond early childhood, theories also highlight the role of self-evaluations in navigating
social interactions. Social interactions are affectively complex, filled with opportunities for
encountering social rewards (e.g., acceptance, affiliation, and belonging) and social threats (e.g.,
disapproval, rejection, and exclusion). Responses from the social world influence the accessibil-
ity and valence of self-evaluations (Baldwin, 1994; Baldwin et al., 1990; Leary, 2005; Leary &
Baumeister, 2000; Murray, Griffin, et al., 2006; Williams, 2009). Most relevant, the sociometer
theory (Leary, 2005; Leary & Baumeister, 2000) posits that self-evaluations serve as a gauge of
one’s relational worth. When individuals’ encounter a social threat, their self-evaluations become
more negative, signaling a loss of relational value, which may prompt responses to reintegrate
oneself into the group (Leary & Baumeister, 2000; Williams, 2009).

To the extent that the affective complexity of interpersonal relationships give rise to the con-
struction, development, and maintenance of the self-representation (Zayas et al., 2022), the self
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should be characterized by implicit bivalence, being associated with both positive and negative
implicit evaluations. Surprisingly, this possibility has received scant empirical attention.

Assessing Implicit Evaluations With Relative Versus Absolute
Measures

One reason for the lack of attention to this question is that commonly used measures of implicit
self-esteem have largely focused on the self’s relative implicit positivity. Such relative measures
assess evaluations on a single continuum, ranging from negative to positive (Bosson et al., 2000;
Dehart et al., 2011; Dewitte et al., 2008; Greenwald & Farnham, 2000; McNulty et al., 2014;
Zayas & Shoda, 2005). Without a doubt, measures of relative implicit positivity are highly valu-
able and informative in answering many research questions (e.g., Izuma et al., 2018; Wegener
et al., 2015; Winter et al., 2018). For example, in work examining individual differences,
researchers are often interested in how higher (vs. lower) net implicit self-positivity affects
downstream outcomes, such as self-confident behaviors and responses to failure (e.g., Greenwald
& Farnham, 2000; Krause et al., 2016).

However, research using only relative measures may miss the full picture of the complex
structure of self-representations. To measure the extent to which the same concept activates both
positive and negative evaluations, it is essential to use measures that tap into more absolute
evaluations (Olson et al., 2007; O’Shea & Wiers, 2020) that capture evaluations on unidimen-
sional continuums: one that assesses the strength of positivity (e.g., from not at all positive to
strongly positive), and a separate unidimensional continuum that assesses the strength of negativ-
ity (e.g., from not at all negative to strongly negative). As an illustration (see Sakman & Zayas,
2024, for a similar discussion), consider implicit self-evaluations being separately assessed on
positivity and negativity, with 0 indicating weak positivity or negativity and 10 indicating strong
positivity or negativity. A scenario where implicit self-representations are associated with
extremely strong positivity (scoring 10) and moderate negativity (scoring 5) and a scenario where
implicit self-representations are associated with moderate positivity (scoring 5) and almost no
negativity (scoring 0) would result in the same exact net implicit self-positivity using relative
measures. Yet, both intuition and theory might expect that such structural differences in self-
representations would affect psychological functioning and social interactions. In short, sepa-
rately assessing positivity and negativity offers additional understanding of the cognitive
architecture associated with the self.

Initial Evidence of Implicit Self-Bivalence

Building on these ideas, recent research has aimed to separately assess positive and negative
implicit evaluations using more absolute indirect measures. By doing so, this work has uncov-
ered that the normative (typical) structure of self-representations is implicitly bivalent; that is,
although the self elicits implicit positivity, the self also evokes some implicit negativity (Zayas
et al., 2022).

To assess positive and negative implicit evaluations separately, the researchers (Zayas et al.,
2022) used the EPT (Fazio et al., 1986), a well-established paradigm to measure implicit evalua-
tions of attitude objects (Bar-Anan & Nosek, 2014). Although researchers typically derive a
single index from performance on the EPT to assess relative implicit evaluations, the EPT allows
for the separate assessment of positivity and negativity. In a standard EPT, participants are first
presented with a prime word, which is the name of an attitude object, or an affectively neutral
stimulus that serves as a baseline. The presentation of prime word is then quickly replaced with
a target word, which is either positive (e.g., flower, diamond) or negative (e.g., bomb, disease).
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Participants’ task is to categorize the target word as good or bad by pressing one of the two
response keys. Studies using the EPT have consistently demonstrated the standard priming effect:
when the valence of the prime and target word is congruent (i.e., both positive or both negative),
target word categorization is facilitated (e.g., participants are faster). However, when the valence
of the prime and target word is incongruent (i.e., one is positive whereas the other one is nega-
tive), target word categorization is inhibited (e.g., participants are slower; see Fazio & Olson,
2003, for a review). For example, if coffee is a positive attitude object to the participant, priming
them with the word “COFFEE” would lead to faster response latencies in categorizing a subse-
quent positive target word such as “flower,” but slower response latencies in categorizing a sub-
sequent negative target word, such as “bomb.” In contrast, priming participants with a negative
attitude object, such as “GARBAGE” would lead to faster response latencies in categorizing a
subsequent negative target word, but slower response latencies in categorizing a subsequent posi-
tive target word.

What are the implicit evaluations of the self? If the self is entirely positive, then the pattern of
reaction times should resemble that of a positive attitude object, like coffee. But that was not the
case. In Zayas et al. (2022), participants’ own names were used as prime words in the EPT to
measure their implicit evaluations of the self. Results showed that the self-prime significantly
facilitated positive target categorization compared with baseline, reflecting that the self is associ-
ated with implicit positivity. But interestingly and critically, the self-prime also significantly
facilitated negative target categorization, reflecting that the self is simultaneously associated with
some implicit negativity. This work demonstrated, for the first time, that the self is associated
with bivalent (i.e., both positive and negative) implicit evaluations, consistent with the theoreti-
cal perspectives highlighting the affective complexity of the self-representation.

To be clear, if the researchers had derived an index of relative implicit evaluations, they would
not have observed implicit self-bivalence. In other words, the researchers could have computed
a relative indicator by assessing the extent to which the self facilitated the categorization of posi-
tive targets and then subtracting the extent to which the self facilitated the categorization of nega-
tive targets. This would have reflected net implicit self-positivity, and the authors would have
concluded that the self was overwhelmingly positive—a similar conclusion to the vast previous
work documenting the robustness of the self’s positivity. But, by separately assessing positive
and negative implicit evaluations, Zayas et al. (2022) uncovered the bivalent structure of implicit
representations. They found that implicit bivalence was not triggered by personally significant
attitude objects but was instead uniquely triggered by the self.

This past work suggests that instead of being wholly positive, the normative (typical) structure
of the self is bivalent. Traditionally, past work considers the coexistence of positive and negative
(often termed “ambivalence™) as problematic, linked with pathological outcomes (Guidano et al.,
1983). Often it is viewed as only occurring for a subset of the population (e.g., individuals who
are insecurely attached or possess low self-esteem; Ainsworth, 1978; Graham & Clark, 2006;
Pietromonaco & Barrett, 2000; Riketta & Ziegler, 2006). The recent findings, however, found
that implicit bivalence is a more typical phenomenon, occurring for the majority of individuals in
the studies. Indeed, estimating the heterogeneity of implicit self-evaluations suggested that varia-
tion across participants only accounted for 1% of variance in implicit self-positivity and less than
1% of variance in implicit self-negativity, suggesting that variability among healthy, nonclinical
populations in self-evaluations may be limited (Zayas et al., 2022). Such findings could be due
to methodological limitations of indirect measures, but they may also reflect that the coexistence
of positive and negative implicit self-evaluations is a basic feature of the human mind, consistent
with past theorizing about the self’s affective complexity. In the present work, we aim to explore
this possibility further.
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Cultural Similarity and Differences in Self-Representations

Does such implicit self-bivalence solely characterize Western, individualistic cultures, or does it
also characterize Eastern, collectivistic cultures, reflecting that it may be a more general feature
of the human mind? Our primary preregistered hypothesis is that implicit self-bivalence is not a
feature of the mind unique to individuals from Western cultures but is generalizable to individu-
als from Eastern cultures. Specifically, we predicted that the self would elicit both positive and
negative implicit evaluations in both a U.S. and a Chinese sample.

At the same time, we also considered the possibility that there may be cultural differences in
each of its evaluative components; that is, there may be cultural differences in the strength of
implicit self-positivity and implicit self-negativity, or both. Our reasoning of the cross-cultural
similarity versus differences of implicit self-bivalence is informed by attachment theory. While
the attachment behavioral system is assumed to be species-universal (Bowlby, 1988; Hazan &
Shaver, 1994), some aspects of its structure and function appear to be relatively invariant across
cultures (e.g., basic need for connection) whereas other aspects (e.g., behavioral expressions of
support seeking) can be shaped by cultural practices and norms (Keller, 2013; Miyake et al.,
1985; Polek, 2008; van [Jzendoorn & Kroonenberg, 1988; van Ijzendoorn & Sagi-Schwartz,
2008). By analogy, we expect implicit self-bivalence, as a feature of the architecture of self-rep-
resentations, to be generalizable and observable across cultures. However, the extent to which
cultural factors shape the magnitude of implicit self-positivity, implicit self-negativity, or both is
an open question—one that we examine through exploratory analyses.

Implicit Self-Bivalence as a Fundamental Feature of Self-Representations

Based on the idea that the experiences that are presumed to give rise to implicit self-bivalence
should be similar across cultures, we form our primary hypothesis that implicit self-bivalence is
cross-culturally generalizable. Indeed, the attachment behavioral system is theorized to serve as
the basis for the development of one’s self-representations (Baldwin, 1994; Baldwin et al., 1990;
Bowlby, 1969, 1973; Pietromonaco & Barrett, 2000). Thus, to the extent that the affectively
complex nature of interpersonal relationships and the processes by which they influence the
development of self-representations are universal (Andersen & Chen, 2002; Baldwin, 1994;
Baldwin et al., 1993; Bowlby, 1973; Cooley, 1983; Leary, 2005; Lee et al., 2024; Mead, 1934;
Sullivan, 1953; Zayas et al., 2022; Zayas & Shoda, 2015), implicit self-bivalence should also be
generalizable beyond a Western culture, consistent with the idea that implicit bivalence is a basic
feature of self-representations.

Does the Strength of Implicit Self Evaluations Vary Cross Culturally?

Note that our primary hypothesis—that implicit self-bivalence is a fundamental feature of self-
representations—can coexist with the possibility that the magnitude of implicit self-bivalence, or
the separate evaluative dimensions of implicit self-positivity and self-negativity, may differ
across cultures. Drawing from the literature on cross-cultural differences in self-construal, self-
enhancement, and dialectical thinking, below we consider possible ways in which cross-cultural
differences may emerge.

First, cultures differ in self-construal (Markus & Kitayama, 1991). Individuals from Western
cultures are characterized by an independent self-construal—the view that the self is a separate,
autonomous entity of distinct attributes. In contrast, individuals from Eastern cultures, particu-
larly East Asia, are characterized by an interdependent self-construal—the view that the self is
embedded in relationships with others. These cultural differences in self-construal promote dif-
ferences in self-enhancement versus self-criticism motivations and tendencies. In Western
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cultures that are organized in a way that fosters and encourages independent construal of the self,
people tend to have a stronger self-enhancement motivation, with general sensitivity toward
positive self-relevant information (Falk & Heine, 2015). For example, research has shown that
American participants tend to attribute their success to internal and stable attributes while dis-
counting their failure to either external factors or internal but unstable factors (Miller & Ross,
1975). In contrast, East Asian individuals tend to be more self-critical—being sensitive to nega-
tive self-relevant information (Falk & Heine, 2015). Such differences in self-enhancement versus
self-criticism motivations and tendencies have been typically observed in their self-reports. But
this raises the possibility that these motivations and tendencies may influence people’s implicit
self-evaluations, leading individuals from East Asian cultures to have greater implicit
self-negativity.

Relatedly, cultural differences in reasoning about contradiction and tolerance for ambiguity
may lead to differences in the degree of ambivalence associated with people’s self-representa-
tions (Hamamura et al., 2008; Spencer-Rodgers et al., 2004). Folk epistemologies in East Asian
cultures tend to promote dialectical thinking—tolerating, rather than eschewing psychological
contradiction (Peng & Nisbett, 1999). In contrast, Western folk epistemologies tend to prefer
synthetic thinking—searching to resolve any incongruity (Peng & Nisbett, 1999). Such cultural
differences in dialectical thinking could influence how individuals from different cultures view
the self (Hamamura et al., 2008; Spencer-Rodgers et al., 2004). In line with the dialectical think-
ing tendency, East Asians have been found to be more likely to acknowledge and accept contra-
dictory appraisals of the self and exhibit greater ambivalence both in explicit self-esteem
measures and spontaneous self-descriptions (Choi & Choi, 2002; Spencer-Rodgers et al., 2004).
However, little is known about whether and how dialectical thinking is related to implicit
self-bivalence.

Despite these cultural differences in self-related processes, as stated at the outset, research has
consistently found comparable levels of implicit self-positivity across Eastern and Western cul-
tures (Cai et al., 2007; Falk et al., 2009; Kitayama & Karasawa, 1997; Kitayama & Uchida, 2003;
Kobayashi & Greenwald, 2003; Sedikides et al., 2015; Yamaguchi et al., 2007; see Falk & Heine,
2015 for a review). However, an important empirical question is whether individuals from differ-
ent cultures are similar to or different from each other in implicit self-bivalence or its individual
evaluative components.

Past work has used relative measures of implicit evaluations that tap into a singular dimension
of whether a person evaluates themselves more positively versus negatively. But no study has
used more absolute measures that tap into two dimensions: one that taps into whether a person
evaluates themselves positively versus not, and a second dimension that taps into whether a per-
son evaluates themselves negatively versus not. Thus, cross-cultural differences in implicit self-
evaluations may have been obscured in past empirical work. Consider the scenario where
participants from two cultures are assessed on implicit self-positivity and implicit self-negativity
separately, with 10 reflecting a strong association and 0 reflecting a weak association. Participants
from one culture show both a high level of implicit self-positivity (with an average scoring of 9)
and a high level of implicit self-negativity (with an average scoring of 8). Participants from a
different culture shows a moderate level of implicit self-positivity (with an average scoring of 5)
and a moderate level of implicit self-negativity (with an average scoring of 4). Using relative
measures, researchers may simply draw the conclusion that participants from the two cultures
demonstrate similar levels of overall net implicit self-positivity. Yet, with absolute measures,
nuances in the cognitive architecture of self-representations between the two cultures may be
revealed. By separately assessing both implicit self-positivity and self-negativity, the current
research allows us to compare the magnitude of implicit self-positivity and self-negativity across
the two cultures.
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The Present Research

As a test of the of implicit self-bivalence beyond a Western sample, we collected data from two
samples, one from the United States (a replication of Zayas et al., 2022) and one from China. For
participants in the Chinese sample, all the instructions and materials were translated into Chinese.
Author M.N. translated all the instructions and materials, which were back translated into English
by two research assistants. Authors V.Z. and R.T.L. checked the back-translation to ensure that
the meaning was comparable with the original English instructions and materials. See the
Methods section for details.

In both samples, participants were asked to complete the EPT to assess the extent to which the
self automatically elicits both positive and negative implicit evaluations. As a within-person
comparison, we also assessed the implicit evaluations elicited by a personally significant, liked
attitude object. Including the personally significant, liked object allowed us to replicate the stan-
dard priming effect with common objects (Fazio et al., 1986) and thus provide validation of our
methods.

We expected self-primes to elicit bivalent implicit evaluations in both samples and expected
the liked-object primes to elicit only positive implicit evaluations (Fazio et al., 1986; Zayas et al.,
2022; Zayas & Shoda, 2015). We further explored whether there were differences in the two
samples on implicit self-positivity, implicit self-negativity, or both. In addition, in both samples,
for exploratory purposes, we collected self-report measures of explicit self-evaluations and per-
sonality traits relevant to the self-construct, including explicit self-esteem, narcissism, experi-
enced self-ambivalence, as well as independent and interdependent self-construal. For participants
in the Chinese sample, we additionally collected a measure of acculturation. Given that the focus
of the present work is on examining the normative structure of implicit self-evaluations across
cultures and not on exploring individual differences that predict implicit self-evaluations, which
would require a larger sample size to achieve sufficient statistical power, we do not explore these
measures further. Details of the self-report measures are provided in Supplemental Materials.

For data collection in both samples, we obtained approval from the Institutional Review Board
for human participants (Protocol No. 0907000558). Each sample had its own preregistration. We
first preregistered and collected data for the Chinese sample to extend and replicate initial evi-
dence of implicit self-bivalence documented in U.S. samples reported by Zayas et al. (2022).
Following the data collection for the Chinese sample, we preregistered and collected data for the
U.S. sample reported here. We chose to collect new U.S. data, instead of relying on previously
collected data from Zayas et al. (2022), to ensure methodological and temporal consistency
across samples (e.g., both using online data collection procedures between 2020 and 2022),
allowing for greater comparability. We presented the methods and results of the U.S. sample first
as it served as a replication of prior work. The preregistrations, deidentified data, and analysis
code (in R) for the combined data involving both samples are available on OSF (https://osf.io/
amzqg4/).

Method

Participants

The U.S. Sample. One hundred and thirty-two participants from a northeastern university in the
United States signed up for the study from the university’s psychology research participant pool,
in exchange for extra course credit. Six participants did not complete the study and were excluded.
Following the exclusion criteria specified in the preregistration, we excluded one participant who
performed more than 3 SDs below the mean accuracy. Thus, the final U.S. sample consisted of
125 individuals (76.0% female; M . = 20.16 years, SDagc = 3.63 years). Participants

age
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self-identified their racial and ethnic identities as follows: 46.40% Asian, 40.80% White, 6.40%
Black or African American, 5.60% Multi-Racial, 0.80% Other; 8.80% Hispanic/Latino.

The Chinese Sample. One hundred and ten participants from China were recruited through social
media, in exchange for an opportunity to be entered in a lucky draw to win a gift card.! The
recruitment advertisement was posted in Chinese. As mentioned before, participants also com-
pleted all study materials in Chinese. Five participants did not complete the study and were
excluded. Following exclusion criteria specified in the preregistration, we excluded one partici-
pant who performed more than 3 SDs below the mean accuracy. Thus, the final Chinese sample
consisted of 104 individuals (65.38% female, 30.77% male, 3.85% did not answer; Mage =19.51
years, SD,,, = 5.33 years). 97.12% of participants self-identified as Asian (2.88% participants
did not answer the question about racial identity). The ethnicity question asking participants to
indicate whether they were Hispanic/Latino or not was omitted in the Chinese sample as it was
not applicable. The majority of participants (77.88%) reported living in China at the time of par-
ticipating in the study and the rest of them reported living in the United States (12.50%), the
United Kingdom (1.92%), Canada (0.96%), or South Korea (0.96%). The remaining participants
(5.77%) did not answer this question. Among participants who reported living in China, they
reported coming from 19 (out of 34) different provincial-level administrative divisions and 30
different cities.

Statistical Power

For each sample, the experimental design was a 2 (prime type: self vs. liked-object) X 2 (target
valence: positive vs. negative) within-subjects ANOVA. Within each sample, two main statistical
tests were conducted to provide evidence of the primary hypothesis of implicit self-bivalence.
Following our preregistrations, first, a one-sample #-test against zero was used to examine the
extent to which the self-prime facilitated negative target categorization compared with the neu-
tral prime. In addition, a paired sample #-test was used to examine the extent to which the self-
prime facilitated negative target categorization more than the liked-object prime, which was
expected to elicit univalent positive implicit evaluations. Sensitivity analyses revealed that with
the current sample sizes, we can detect a small to medium effect size (Cohen’s d = 0.32 and
Cohen’s d = 0.36, respectively) with 95% statistical power for the one-sample #-test and the
paired sample #-test (alpha = .05, two-tailed).? For exploratory analyses comparing each facilita-
tion-inhibition score between the two cultures, sensitivity analyses indicated that we could detect
a small to medium effect size of Cohen’s d = 0.37 using independent samples #-tests with 80%
statistical power (alpha = .05, two-tailed).

Measures and Procedure

Overview. The measures and procedure for the U.S. sample and the Chinese sample were the
same, unless otherwise specified. The study was conducted online, programmed using Inquisit 6
software (www.millisecond.com). Participants received a link to the Inquisit study and could
complete the study on their own computer device, at a time and location of their convenience.
Upon granting consent, participants were given instructions about the EPT, quizzed to confirm
their understanding of the task, and once they passed the quiz, completed the EPT. Following the
EPT, participants completed self-report measures (e.g., explicit self-esteem, narcissism, indepen-
dent and interdependent self-construal). Given that these self-report measures were not central to
the aims of the work, we report the details of how they were measured in Supplemental Materi-
als. To give readers more information about the two samples’ characteristics, we report the
descriptive and inferential statistics of these self-report measures in the two samples in Table 1.
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After that, demographic information was collected. Participants in both samples were asked to
report their age, gender, year in school, and race. Participants in the U.S. sample were addition-
ally asked about their ethnicity (i.e., Hispanic/Latino or not, which does not apply for participants
in China). Participants in the Chinese sample were additionally asked about if they have had any
study-abroad experience, and if so, in which country. They were also asked about where they
were currently living (i.e., country, state/province, and city). We did not ask the U.S. participants
to report current residence of living because they were students enrolled at a northeastern univer-
sity in the United States and therefore were all living in the United States. At the end of the study,
participants were debriefed.

Generating Prime Stimuli for Evaluative Priming Tasks (EPT). To generate the self-prime, we fol-
lowed procedures in previous work (Zayas et al., 2022; Zayas & Shoda, 2015). Specifically,
participants were prompted with the instruction “please type in your first name or the name that
you most associate with yourself.” To generate the liked-object prime, we asked participants to
“think about an object that you have very strong positive feelings and reactions towards.” We
further clarified that

the “object” could refer to a personal possession that you feel fondly towards, an activity that you feel
strongly and positively about, a strong food preference (e.g., you may really enjoy chocolate), or a
significant place (e.g., your hometown). The only things that we would like you not to include as
“objects” are actual people in your life (e.g., a romantic partner, parent).’

They were then asked to “type in the word that will remind you of this positive significant
object.”

Assessing Implicit Self and Object Evaluations: EPT. Participants then completed the EPT (Fazio
et al., 1986). After presenting participants with instructions of the EPT, we asked them to answer
four multiple-choice questions as a comprehension check. Participants had to answer all the four
questions correctly before proceeding. Otherwise, they would be presented with the instructions
again. For details, see Supplemental Materials.

After passing the comprehension check, participants proceeded to the EPT. In the EPT, each
trial consisted of the following three-step sequence: (a) a prime (in uppercase letters) for 200 ms,
(b) a blank screen for 100 ms, and (c) a target word (in lowercase letters). The target remained on
the screen until participants categorized the target as either “pleasant” or “unpleasant” by press-
ing one of the two response keys. Following Fazio et al.’s (1986) original procedures, partici-
pants were instructed to hold the first word (prime) in memory and to recite it aloud after
categorizing the target word as quickly and accurately as possible. They were told that audible
responses would be monitored for accuracy.

Participants first completed a practice block of 16 trials in which the primes were neutral
words (“GLOVE” or “SCARF” for participants in the U.S. sample; “F-£” or “57 JJ,” which
mean “GLOVE” and “SCISSORS,” respectively, for participants in the Chinese sample).
Participants repeated the practice block until their average response time was under 1,000 ms and
their average accuracy rate was above 80%.

In the data-collection blocks, there were three types of primes: the participant’s own name
(i.e., self-prime), the name of the personally significant positive object (i.e., liked-object prime),
and a neutral object name (i.e., neutral prime which serves as a baseline). In the U.S. sample, the
neutral prime was either “TABLE” or “PENCIL,” counterbalanced across participants. In the
Chinese sample, the neutral prime was either “£7 or “fiffE” (which mean “TABLE” and
“CUPBOARD,” respectively), counterbalanced across participants. We selected the two English
words from the Affective Norms for English Words (ANEW) list (Bradley & Lang, 2010) and the
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two Chinese words from a list of affective words in Chinese (Ho et al., 2015) with the goal of
them being neutral in affective valence (with the mean rating close to the mid-point of 5 on a
scale of 1 to 9) and having relatively high rater agreements (with the standard deviation for affec-
tive valence rating being relatively low). The two neutral primes we selected for each sample had
the same number of syllables (in the U.S. sample) or characters (in the Chinese sample). As in
previous work (Zayas et al., 2022; Zayas & Shoda, 2015), target words in the study were either
positive (i.e., honor, lucky, diamond, loyal, freedom, rainbow, love, honest, peace, heaven) or
negative (i.e., evil, cancer, sickness, disaster, poverty, vomit, bomb, rotten, abuse, murder) in
valence. Therefore, the EPT had a 3 prime type (self-prime vs. liked-object prime vs. neutral
prime) X 2 target valence (positive vs. negative) within-subjects design. The EPT consisted of
three data-collection blocks, each with 48 trials. In each block, each unique combination of prime
type and target valence was presented an equal number of times. We counterbalanced the response
key assignment (“A” and “L”), such that half of the participants in each sample performed the
EPT with “pleasant” assigned to the left response key and “unpleasant” to the right, and the
remaining half of the sample performed the EPT with the opposite response key assignments.

Data Reduction and Analyses

Data Reduction. We followed standard data reduction procedures for reaction time (RT) in previ-
ous work (Greenwald et al., 1998; Zayas et al., 2022; Zayas & Shoda, 2015). First, we excluded
trials that were incorrectly categorized and trials with RTs that were outside the normal range of
time needed to categorize a single trial (<150 ms or >4,999 ms). On the remaining trials, those
with RTs below 300 ms and above 3,000 ms were recoded to 300 ms and 3,000 ms, respectively.
RTs were transformed into log units and all analyses were performed on log-transformed RTs
(RTs transformed back to milliseconds from log-transformed units were reported for illustrative
purposes). In the U.S. sample, participants had average RTs of 715 ms (range: 419-1,265 ms)
and average accuracy of 96% (range: 83%—100%). In the Chinese sample, participants had aver-
age RTs of 733 ms (range: 458—1,273 ms) and average accuracy of 97% (range: 81%—100%).
Table 2 presents the descriptive statistics of participants’ reaction times and accuracy rates in the
six types of trials (3 prime types: self-prime vs. liked-object prime vs. neutral prime X 2 target
valences: positive vs. negative) in the two samples.

Following previous work using the EPT (Fazio et al., 1986), we measured the extent to which
each valenced prime (self and liked-object primes) facilitated (vs. inhibited) the categorization of
positive and negative targets, respectively, compared with the neutral (baseline) prime. To calcu-
late the facilitation-inhibition scores of positive targets, we subtracted the average RT for the
valenced prime (self or liked-object) — positive target trials from the average RT for the neutral
prime — positive target trials. Similarly, to quantify facilitation-inhibition scores of negative
targets, we subtracted the average RT for the valenced prime (self or liked-object) — negative
target trials from the average RT for the neutral prime — negative target trials. Thus, each partici-
pant was characterized by four facilitation-inhibition scores, one for each prime type by target
valence combination.

Data Analytic Strategy. For all analyses, we used the facilitation-inhibition scores as the depen-
dent variable. Following our preregistrations to examine whether the self is associated with both
positive and negative implicit evaluations in the U.S. sample and the Chinese sample, we con-
ducted one-sample #-tests against zero for each sample to examine the extent to which the self-
prime and the liked-object prime facilitated positive and negative target categorization compared
with the neutral prime. Our focal analysis was a paired sample ¢-test that examined the extent to
which the self-prime facilitated negative target categorization more than the liked-object prime.
For completeness, we also report the analogous paired sample #-test on facilitation-inhibition
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Figure |. Bars Represent Facilitation-Inhibition Scores (Milliseconds) for Liked-Object Primes and Self-
Primes as a Function of Target Valence (Positive vs. Negative) for the U.S. Sample (Left Panel) and the
Chinese Sample (Right Panel).

Note. Error bars represent 95% CI. Positive numbers indicate that primes facilitated categorization of target words,
while negative numbers indicate that primes inhibited categorization of target words. Means and SDs used to derive
the 95% Cls were computed using log-transformed RTs and transformed back to milliseconds for illustration.

scores of positive targets, and the results of a repeated-measures ANOVA with prime type (self
vs. liked-object) and target valence (positive vs. negative) as the within-subjects factors.

As mentioned earlier, although not a key focus of the current research, we explored cross-
cultural differences in the magnitude of implicit self-positivity and implicit self-negativity. Thus,
in addition to our preregistered analyses, we combined data from both samples and added culture
(U.S. vs. China) as a between-subjects factor into the ANOVA model to examine whether there
was a main effect or any interaction effect involving culture. We also conducted planned pairwise
comparisons for each of the four facilitation-inhibition scores (2 prime types: self vs. liked-object
X 2 target valences: positive vs. negative) between the two cultures.

Results

Implicit Self- and Object-Evaluations

The U.S. Sample. Results from the U.S. sample are illustrated in Figure 1 (left panel). Replicating
past findings (Zayas et al., 2022), liked-object primes facilitated the categorization of positive
targets, M = 25 ms, SD = 85 ms, 95% CI [10 ms, 40 ms], #(124) = 3.69, p < .001,d = 0.33, and
did not significantly facilitate or inhibit the categorization of negative targets, M = —3 ms, SD =
66 ms, 95% CI [~14 ms, 9 ms], #(124) = —0.50, p = .617, d = 0.04.* Critically, the result pattern
for self-primes was different. Self-primes significantly facilitated the categorization of positive
targets, M = 74 ms, SD = 90 ms, 95% CI [58 ms, 90 ms], #124) = 9.89, p < .001, d = 0.88, but,
importantly, self-primes also significantly facilitated the categorization of negative targets, M =
28 ms, SD = 76 ms, 95% CI [14 ms, 41 ms], #(124) = 4.06, p <.001, d = 0.36.
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Directly comparing the evaluations elicited by the self to those elicited by a liked object
revealed that self-primes facilitated the processing of negative targets to a greater extent than
liked-object primes, M, = 30 ms, SD ;. = 82 ms, 95% CI [16 ms, 45 ms], paired 1(124) = 4.12,
p <.001,d = 0.37. Self-primes also facilitated the categorization of positive targets to a greater
extent than liked-object primes, M = 49 ms, SD i = 88 ms, 95% CI [33 ms, 64 ms], paired
#(124) = 6.44,p < .001,d = 0.58.

The repeated-measures ANOVA predicting the facilitation-inhibition scores showed that there
was a statistically significant main effect of prime type, F(1, 124) = 51.71, p < .001, np2 = .29,
reflecting that participants were faster to categorize target words following self- versus liked-
object primes. There was also a statistically significant main effect of target valence, F(1, 124) =
25.00, p < .001, npz = .17, reflecting that participants were faster to categorize positive (vs.
negative) target words. Finally, the prime type by target valence interaction was statistically sig-
nificant, F(1, 124) = 4.12, p = .044, np2 = .03, suggesting that the difference in positive versus
negative implicit evaluations was greater for self-primes than for liked-object primes.

Next, for descriptive purposes (Tukey, 1977), we examined the prevalence of possessing
negative implicit self-evaluations within the U.S. sample. Specifically, we classified each per-
son as possessing (or not) negative self-evaluations according to whether their facilitation-inhi-
bition scores for negative targets were greater than zero (coded as 1, reflecting evidence of
negative self-evaluations) or were equal to or less than zero (coded as 0, reflecting absence of
negative self-evaluations). As a comparison, using an analogous approach, we classified each
person as possessing (or not) negative evaluations for the self-nominated liked object. Self-
primes facilitated the categorization of negative targets for 63.2% of the U.S. sample, which
was significantly higher than 50%, (1) = 8.19, p = .004, 95% CI [54.1%, 71.5%)]. In contrast,
liked-object primes facilitated the categorization of negative targets for 51.2% of the U.S. sam-
ple, which was not statistically significantly different from a 50/50 distribution, (1) = 0.03,
p = 858, 95% CI [42.1%, 60.2%]. A McNemar test showed that the percentage of possessing
negative implicit evaluations was significantly different for the self and the liked object,
x3(1) = 5.60, p = .018.

The Chinese Sample. Results from the Chinese sample are illustrated in Figure 1 (right panel).
Similar to results in the U.S. sample, liked-object primes facilitated the categorization of positive
targets, M = 28 ms, SD = 93 ms, 95% CI [9 ms, 46 ms], #(103) = 3.68, p < .001,d = 0.36, and
did not significantly facilitate or inhibit the categorization of negative targets, M = —3 ms, SD =
76 ms, 95% CI [-17 ms, 12 ms], #(103) = —0.60, p = .549, d = 0.06. Critically, the result pattern
for self-primes was different from that of liked-object primes, as in the U.S. sample. Self-primes
significantly facilitated the categorization of positive targets, M = 66 ms, SD = 90 ms, 95% CI
[49 ms, 84 ms], (103) = 7.78, p < .001, d = 0.76, but, importantly, self-primes also significantly
facilitated the categorization of negative targets, M = 34 ms, SD = 88 ms, 95% CI [17 ms, 51
ms], #(103) = 3.54, p < .001, d = 0.35.

Similarly, we then directly compared the evaluations elicited by the self to those elicited by a
liked object. Self-primes facilitated the processing of negative targets to a greater extent than
liked-object primes, paired (103) = 4.83, p <. 001, M. = 36 ms, SD ;. = 74 ms, 95% CI [22
ms, 51 ms], d = 0.47. Self-primes also facilitated the categorization of positive targets to a
greater extent than liked-object primes, paired (103) = 3.64, p <. 001, M= 39 ms, SD
106 ms, 95% CI [18 ms, 59 ms], d = 0.36.

Repeated-measures ANOVA showed that there was a statistically significant main effect of
prime type, F(1, 103) = 26.42, p < .001, npz = .20, reflecting that participants were faster to
categorize target words following self- versus liked-object primes. There was also a statistically
significant main effect of target valence, F(1, 103) = 15.59, p < .001, npz = .13, reflecting that

diff =
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participants were faster to categorize positive (vs. negative) target words. The prime type by
target valence interaction was not statistically significant, (1, 113) = 0.02, p = .879, np2 <.001.
As in the analyses for the U.S. sample, we examined the prevalence of possessing negative
implicit self-evaluations within the Chinese sample. Self-primes facilitated the categorization of
negative targets for the majority of participants (60.6%), which was significantly different from
a 50/50 distribution, ¥%(1) = 4.24, p = .039, 95% CI [50.5%, 69.9%]. In contrast, liked-object
primes facilitated the categorization of negative targets for 47.1% of the sample, which was not
statistically significantly different from a 50/50 distribution, 3*(1) = 0.24, p = .624, 95% CI
[37.3%, 57.1%]. A McNemar test showed that the percentage of possessing negative implicit
evaluations was significantly different for the self and the liked object, x*(1) = 6.04, p = .014.

Cross-Cultural Comparisons

As shown above, results from both the U.S. sample and the Chinese sample showed that the self
spontaneously activates both positive and negative implicit evaluations. In contrast, a personally
significant, liked object only activates positive evaluations, but not negative evaluations. We then
statistically tested whether implicit self- and implicit liked-object evaluations were significantly
different between the two cultures. To do so, we combined the data from both samples and con-
ducted a mixed-measures ANOVA with culture (US vs. China) as a between-subjects factor,
prime type (self vs. liked-object) and target valence (positive vs. negative) as within-subjects
factors, and the facilitation-inhibition scores as the dependent variable. Results showed that there
was no statistically significant main effect (p = .817, 1 p2 = .0002) or higher-order interactions
involving culture (ps = .189, n pz = .008). Planned pairwise comparisons showed no statistically
significant differences between the two cultures in any of the four facilitation-inhibition scores
(ps = 316,ds = .13).

Robustness Check

Could our findings—showing that the self triggers implicit bivalence in the United States as well
as the Chinese sample—partly reflect similarities in participants’ characteristics? In particular,
some participants in the Chinese sample reported studying abroad. If so, one could argue that
they may be more similar to those in the U.S. sample than to individuals born and raised in China
without such experiences.

Given that participants in the Chinese sample completed all study materials in Chinese—
including self-report measures and the EPT, which requires fast and accurate responding—this
provides strong evidence that they were at least fluent, if not native, in Chinese. Given that lan-
guage is closely tied to cultural beliefs, their proficiency implies a greater likelihood of possess-
ing beliefs associated with Chinese culture. Nonetheless, to conduct a more conservative test of
whether implicit self-bivalence emerges in a non-Western sample, we created two subgroups:
Chinese participants with study-abroad experience (n = 53) and those without (n = 45). For
completeness, we also examined the potential influence of Eastern cultural background on
implicit self-bivalence in the U.S. sample by creating two additional subgroups: U.S. participants
who self-identified as Asian (n = 58) and those who did not (» = 67). We reran our key analyses
to test whether implicit self-bivalence emerged within each of these four subgroups.

As shown in Figure 2, across all four subgroups, we find evidence of implicit self-bivalence.
Self-primes significantly facilitated the categorization of both positive and negative targets com-
pared with neutral primes (ps = .032, ds = 0.28, one-tailed tests). Critically, self-primes signifi-
cantly facilitated the categorization of negative targets to a greater extent than the liked-object
primes in all the four subgroups (ps = .046, ds = 0.30, two-tailed tests). These results suggest that
implicit self-bivalence was demonstrated in both subgroups of the Chinese sample—regardless of
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Figure 2. Bars Represent Facilitation-Inhibition Scores (Milliseconds) for Liked-Object Primes and
Self-Primes as a Function of Target Valence (Positive vs. Negative) for the Four Subgroups: Chinese
Participants Who Had Study-Abroad Experience (Upper Left Panel), Chinese Participants Who Did Not
Have Study-Abroad Experience (Upper Right Panel), U.S. Participants Self-ldentified as Asian (Lower Left
Panel), and U.S. Participants Who Did Not Self-ldentify as Asian (Lower Right Panel).

Note. Error bars represent 95% Cl. Positive numbers indicate that primes facilitated categorization of target words,
while negative numbers indicate that primes inhibited categorization of target words. Means and SDs used to derive
the 95% Cls were computed using log-transformed RTs and transformed back to milliseconds for illustration.

study-abroad experience—and in both subgroups of the U.S. sample—regardless of whether par-
ticipants self-identified as Asian or not Asian.

In addition, we revisited our exploration of cross-cultural differences in implicit self-evalu-
ations by examining whether the subgroups differed significantly in their facilitation-inhibi-
tion scores. One-way ANOVAs showed that the four subgroups did not differ significantly in
any facilitation-inhibition scores elicited by self-primes or liked-object primes (ps = .065, npz
= .032). Pairwise comparisons between any of the two groups also showed no statistically
significant differences in any facilitation-inhibition scores (ps = .123, ds = .419, Bonferroni
corrected).

Discussion

The self is one of the most important constructs for understanding human behavior and experi-
ence. Despite the enormous amount of research across psychological disciplines and beyond,
questions about the basic structure of the self-representation remain. Namely, although research
in social cognition finds that implicit self-evaluations are overwhelmingly positive, recent work
provides new evidence that the self is associated with both positive and negative implicit evalu-
ations (Zayas et al., 2022). Such findings raise a host of new unanswered questions, one of which
is the extent to which implicit self-bivalence is generalizable beyond a U.S. sample.

The current research is the first to demonstrate that implicit self-bivalence—the phenomenon
that the self is associated with both positive and negative implicit evaluations—is not specific to
Western samples. Previous work (Zayas et al., 2022) only examined implicit self-bivalence with
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U.S. participants. The current work not only replicates the findings with a U.S. sample, but
importantly also extends it to a Chinese sample. Specifically, we translated the instructions and
materials of the EPT in Chinese (and validated the translation through back-translation), and used
this Chinese version of the EPT to demonstrate implicit self-bivalence in a Chinese sample.

In both samples, we find that for the majority of the participants, self-primes facilitate the
categorization of negative targets (63.2% in the U.S. sample and 60.6% in the Chinese sample,
respectively). The prevalence of possessing negative implicit self-evaluations is comparable to
the prevalence found in previous studies (Study 1: 63.4%; Study 2: 60.7%; Study 3: 65%; Zayas
et al., 2022). In addition, we find that the extent to which the self is associated with implicit posi-
tivity and implicit negativity was not statistically significant across participants from the two
cultures.

The fact that the current work finds empirical evidence of implicit self-bivalence in a Chinese
sample, and that the magnitudes of implicit positive and negative self-evaluations were statisti-
cally indistinguishable provides the first empirical support for the hypothesis that the coexistence
of positive and negative implicit self-evaluations reflects a normative, basic feature of the per-
sonality system.

Initial Evidence of Generality

The present work is motivated by testing the proposition that the structure of the self is linked
with positive and negative evaluations, and that this is a basic universal feature of the mind.
Finding evidence of implicit self-bivalence in a Chinese sample provides initial evidence that
implicit self-bivalence is not a phenomenon that is unique to Western cultures.

But one could argue that perhaps the reason that we observe implicit self-bivalence in the
Chinese sample is because the sample characteristics may have been similar to those in the U.S.
sample. If the samples are similar, then it is not surprising that we find evidence of implicit self-
bivalence in the Chinese sample. However, we do not believe this is the case for several reasons.

First, our Chinese participants were recruited in China with advertisements in Chinese and
completed all study materials in Chinese. Completing the EPT in Chinese is not a trivial task; it
requires fast and accurate responding, while holding the prime word in mind. This provides
strong evidence that they were at least fluent, if not native, in Chinese. Language fluency is
closely linked with cultural practices and norms. In addition, given that language affects the self-
representation that is most accessible in a given moment, and that using the Chinese language
among bilingual speakers activates more of a collectivistic mindset (see Ji et al., 2004; Lee et al.,
2010; Wang et al., 2010), observing implicit self-bivalence in our Chinese sample is a particu-
larly strong demonstration.

Second, we conducted what we believe is an overly conservative test of our primary question.
We examined evidence of implicit self-bivalence in four subgroups: Chinese participants with or
without study-abroad experience, and for completeness, U.S. participants self-identified as Asian
or not Asian. All four subgroups showed evidence of implicit self-bivalence. Such a test is overly
conservative because many of the Chinese participants with study-abroad experience likely iden-
tified with the Chinese culture, and many of our U.S. Asian participants likely did not. Even with
this more conservative test, we found evidence of implicit self-bivalence in the four subgroups
and did not find statistically significant difference among these groups in the magnitude of
implicit self-positivity or implicit self-negativity.

Why Does Implicit Self-Bivalence Emerge in Both the U.S. and Chinese Samples?

The present work documents implicit self-bivalence in a Chinese sample, providing initial evi-
dence that the phenomenon is not limited to a Western culture. Such a proposition is in line with
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the social cognitive literature delineating pathways in which self-representations may acquire
positive and negative implicit evaluations. Implicit evaluations may develop as a result of
repeated experiences encountered over time (Wilson et al., 2000). Evaluations that are automati-
cally triggered when one interacts with the stimulus gradually become etched in the memory
structure associated with it. Implicit evaluations may also arise from propositional information,
including those acquired through inferential reasoning (Cone & Ferguson, 2015; Gawronski &
Bodenhausen, 2006; Kurdi & Dunham, 2020). Given that the construction, development, and
maintenance of the self-representation occurs within dyadic contexts (Baldwin et al., 1990;
Bowlby, 1969, 1973) and that relationships, especially significant ones, are characterized by their
affective complexity (Murray, Griffin, et al., 2006; Murray & Holmes, 2009), the self should be
characterized by implicit bivalence, being associated with both positive and negative implicit
evaluations (Zayas et al., 2022).

We reason that implicit self-bivalence not only reflects the complexity of relationships, but
like other memory structures, it affects how people perceive, interpret, and react to future situa-
tions (Sakman & Zayas, 2024). In this way, implicit self-bivalence may play a role in helping
people navigate the ongoing and dynamic affective complexities that they routinely encounter in
daily life (Zayas et al., 2022). Possessing both positive and negative implicit self-evaluations
might enable individuals to detect, monitor, process, and respond to momentary instances of
disconnection and misunderstanding that are common in social environments (Murray & Holmes,
2009). Having some negative implicit self-evaluations might alert individuals to instances (actual
or imagined) of social disapproval or rejection. Although aversive, such attunement to social
threats is a prerequisite to adjust one’s behavior accordingly, and thus resume social belonging
(Leary, 2005; Williams, 2009). Consistent with these ideas, relational and developmental per-
spectives highlight the interconnections between self-evaluations and feelings of belonging and
how the ubiquity of social threats necessitates the need to manage instances of encountering
actual or imagined negative self information (Baldwin, 1994; Baldwin et al., 1990; Leary, 2005;
Leary & Baumeister, 2000; Murray, Griffin, et al., 2006; Williams, 2009).

Thus, to the extent that people inevitably and routinely encounter and think about both reward-
ing and threatening social interactions, which can trigger self-evaluations and encourage them to
draw either positive or negative inferences about the self, the self-representation is likely to
develop and maintain a bivalent structure. Findings from the current work showing that this
implicit self-bivalence in both a U.S. and a Chinese sample is consistent with the view that some
of the affective complexity experienced and learned about the self may be etched in the
self-representation.

Are Implicit Positivity and Implicit Negativity Comparable Across Cultures?

Although we expected that individuals from China would show evidence of implicit self-biva-
lence, we were agnostic as to whether there would be cross-cultural differences in the magnitude
of implicit self-positivity and implicit self-negativity. Some work using relative measures of
implicit self-evaluations has not found appreciable differences across cultures (e.g., Cai et al.,
2007; Falk et al., 2009; Yamaguchi et al., 2007). Yet, given work on cross-cultural differences in
self-construal, self-enhancement, and dialectical thinking, we might expect cross-cultural differ-
ences in the magnitude of positive and negative implicit evaluations. Our results showed no
evidence of statistically significant differences in the strength of either implicit positive or nega-
tive self-evaluations across cultures. There are several possibilities for such findings.

First, null findings are difficult to interpret because they may reflect insufficient statistical
power to detect an effect. Although sensitivity analysis revealed that the current sample sizes
allowed us to detect a small to medium effect of Cohen’s d = 0.37 between the two cultures with
80% statistical power (assuming alpha = .05, two-tailed test), it is possible that any existing
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cross-cultural differences are smaller than this threshold. Consequently, cross-cultural differ-
ences in implicit self-positivity, implicit self-negativity, or both may exist, but our sample sizes
may have been too small to detect these relativity smaller differences.

Another possible reason for the absence of statistically significant differences between the
two cultures is that the U.S. and Chinese sample may have been more similar than expected.
However, when we created four subgroups (Chinese participants with or without study-abroad
experience, and U.S. participants self-identified as Asian or not Asian), we found no statistically
significant difference among the four subgroups in implicit positivity or implicit negativity.
Sensitivity analysis showed that we had 80% power to detect a small to medium effect size of f
= 0.22 (Cohen’s d = 0.44), with the sample size N = 223 for the one-way, four group ANOVA.
Nonetheless, we cannot rule out other ways that our U.S. and Chinese participants may have had
overlapping experiences. Globalization and the rising use of social media have increased peo-
ple’s exposure to different cultures and expanded shared experiences, which means that individu-
als from different cultures will now have more common experiences (Arnett, 2002; Jenkins &
Deuze, 2008).

Even if we assume that the magnitude of implicit self-positivity and implicit self-negativity is
comparable across cultures, the current work still raises important questions about how implicit
self-bivalence may be expressed differently across cultural contexts. That is, just like the attach-
ment behavioral system is universal, but its expression is open to cultural influences, we reason
that implicit bivalence is a universal feature of the self-representation, but its expression may
vary depending on cultural influences.

From this perspective, implicit self-bivalence may generally help individuals navigate com-
plex social dynamics, but different cultures may emphasize different aspects of these interac-
tions. In individualistic cultures, which are characterized by an independent self-construal and
emphasize separateness and autonomy (Markus & Kitayama, 1991; Triandis, 2001), individuals
are motivated to accurately gauge their worthiness and competence compared with others. This
requires the ability to make and detect positive and negative evaluations of the self, allowing
individuals to monitor, maintain, and adapt cognitions and behavior, in the service of maintaining
social standing. Individualistic cultures, marked by weaker normative constraints and greater
expressive freedom, may give rise to self-bivalence through internal role conflict or cultural tol-
erance for psychological inconsistency (Gelfand et al., 2006; Triandis, 1995). In collectivistic
cultures, which are characterized by an interdependent self-construal and emphasize connected-
ness and harmony (Markus & Kitayama, 1991; Triandis, 1995), individuals are motivated to be
sensitive to the needs of others. Both positive and negative self-evaluations can independently
serve as cues for individuals to adjust their behavior in ways that promote harmony and cohesion
within groups. Similarly, Triandis (1995) proposed that collectivistic cultures foster context-
dependent and multifaceted self-representations, which may naturally accommodate both posi-
tive and negative self-views. Despite cross-cultural differences in the priority of goals in social
interactions, maintaining both positive and negative implicit self-evaluations may enable indi-
viduals to adaptively navigate and react to the dynamic, affectively complex, and ever-changing
social environment.

Implications for Measuring Implicit Evaluations

The current work also provides further implications for the measurement of implicit evaluations.
Various theoretical perspectives have acknowledged the affectively complex nature of our evalu-
ations. For example, the Evaluative Space Model (Cacioppo & Berntson, 1994; Cacioppo et al.,
1997) posits that evaluations of positivity and negativity reflect two distinct and separate neural
systems. In early stages of perception, individuals engage in a series of rapid evaluations in
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which positivity and negativity are assessed in parallel, before integrating them into behavior of
either approach or avoidance.

Empirical research, however, does not fully take this theoretical backdrop into account.
Although researchers have studied ambivalent attitudes toward a variety of targets (e.g., Alvarez
& Brehm, 1995; Gallucci et al., 2020; Lipkus et al., 2001; Maio et al., 2000), ambivalence is typi-
cally conceptualized as an explicit phenomenon and operationalized through explicit measures
(Newby-Clark et al., 2002). Despite this, widely adopted indirect measures of attitudes, such as
the Implicit Association Test (Greenwald et al., 1998), assess implicit evaluations on a single
evaluative dimension, ranging from negative on one end to positive on the other end. As a result,
much work has assessed relative evaluations (positive vs. negative) and has not been well posi-
tioned to assess the extent to which the same object elicits both positive and negative
evaluations.

Even with the EPT used in the current study, traditionally, researchers would derive a single
index that reflects the extent to which the attitude object facilitates the categorization of positive
targets relative to negative targets (Fazio et al., 1986; Wentura & Degner, 2010). If we were to
apply the typical measurement in the current research, we would draw the conclusion in the pres-
ent research that both the self and a personally significant positive object are associated with
implicit positivity (i.e., they facilitated the categorization of positive targets more than negative
objects). The nuance of the bivalent versus univalent structure of representations associated with
the self versus liked objects would have gone unnoticed. The current work therefore suggests the
importance of examining both positive and negative implicit associations triggered by the atti-
tude object of interest to enrich our understanding of the underlying cognitive architecture.

Constraints on Generality and Future Research

The current research extends the phenomenon of implicit self-bivalence beyond a Western sam-
ple. However, there are important constraints on generality that should be considered (Simons
et al., 2017). First, the current study involves only two samples, both composed of young adults.
Therefore, while our findings suggest that implicit self-bivalence is not a feature of the mind
unique to individuals from Western cultures and can be observed in an Eastern culture as well,
we do not claim cultural universality. Future research should include participants from other
geographic regions or cultural backgrounds, as well as a wider age range, to more fully assess the
generalizability of implicit self-bivalence.

Relatedly, we did not find any statistically significant difference between our Chinese and
U.S. participants in implicit self-evaluations. Although such findings are consistent with other
work (e.g., Cai et al., 2007; Falk et al., 2009; Yamaguchi et al., 2007), future research should
examine cross-cultural differences using larger samples of participants, as well as recruiting sam-
ples that are more culturally different from one another.

In addition, a promising route for future research is to examine how situational factors (e.g.,
failure, rejections, social comparisons) may influence state-level implicit evaluations triggered
by the self, and how such effects may differ across cultures. It is possible, for example, that the
experience of social exclusion might particularly influence the implicit self-negativity among
participants from collectivistic cultures characterized by an interdependent self-construal (Uskul
& Over, 2017).

Finally, future research should empirically test the functional significance of implicit self-
bivalence. Given our reasoning above, interesting questions for future research include, for
example, how does implicit self-positivity, implicit self-negativity, or both change as a function
of the social interaction dynamics experienced at-the-moment? How do individual differences in
implicit self-evaluations predict sensitivity to social rejections?
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Concluding Remarks

Previous research has claimed that implicit self-positivity is a universal feature (see Yamaguchi
et al., 2007). The current work replicates recent findings (Zayas et al., 2022) suggesting that the
self is implicitly bivalent: the self elicits positive implicit evaluations, but it also simultaneously
elicits some negative implicit evaluations. More importantly, it demonstrates for the first time
that such implicit self-bivalence is not specific to Western samples but can be exhibited in an
Eastern sample. The affectively complex, bivalent nature of self-representations may be a univer-
sal and robust characteristic of the human mind.
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Notes

1. For the study with Chinese participants, we expected to be limited in our data collection capacities.
Thus, we preregistered that “we aim to have approximately 60 participants in the study, or as many
participants as we can possibly run during a one-month period.” However, with three waves of data-
collection efforts, we were able to recruit a greater number of participants than originally expected and
increased the sample size so that it was comparable to the sample size of the U.S. sample. Results were
not modified by the wave of data collection. See Supplemental Materials for details.

2. Given our directional hypotheses that self-primes would facilitate negative target categorization and
do so more than the liked-object primes, we could have conducted one-tailed tests (Lakens, 2016). But
we decided to be more conservative and conducted two-tailed tests.

3. In both the U.S. and the Chinese sample, some participants used long phrases or animals as liked-
object primes. In the Chinese sample, some participants typed in English as self-generated primes,
even though the entire experimental instructions and materials were in Chinese. We report results of
analyses including these participants per our preregistration plan. But considering the potential influ-
ence of such primes on participants’ responses, we further excluded those participants (n = 14 from
the U.S. sample, n = 12 from the Chinese sample). Focusing on data of the remaining participants, our
results still held. See Supplemental Materials for details.
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4. RTs and associated confidence intervals are displayed in milliseconds for illustrative purposes.
However, all analyses were performed on log-transformed RTs following standard procedures (Bar-
Anan & Nosek, 2014; Greenwald et al., 1998; Zayas & Shoda, 2015).
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