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Abstract

Using event-related potential (ERP) technology and temporal self-referential
tasks, this study investigated college students’ individual temporal self-
evaluation and collective temporal self-evaluation through two series of
experiments. The results revealed that participants employed more positive
words and fewer negative words to evaluate both individual self and collective
self across past, present, and future dimensions, and that individual self-
evaluation showed a positive incremental effect across the past, present, and
future dimensions. For both individual self and collective self, negative words
elicited larger LPC amplitudes than positive words in the past and present
dimensions, whereas no significant difference in LPC amplitude was found
between positive and negative words in the future dimension. These findings
indicate that both individual temporal self-evaluation and collective temporal
self-evaluation among Chinese college students exhibit a cross-temporal positive
bias. Furthermore, both individual and collective temporal self-evaluation
demonstrate a negative bias effect at the neurophysiological level. Therefore,
collective temporal self-evaluation and individual temporal self-evaluation
of Chinese college students share similar cognitive-neural characteristics,
providing partial support for the interdependent self-construal theory.
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Abstract

Using event-related potential (ERP) technology and a temporal self-reference
task, two experiments were conducted to investigate individual and collective
temporal self-evaluation among college students. The results showed that par-
ticipants used more positive words and fewer negative words to evaluate past,
present, and future individual and collective selves, with a positive incremen-
tal effect in individual self-evaluation across the three time dimensions. For
both individual and collective selves, negative words elicited larger LPC am-
plitudes than positive words in the past and present dimensions, while no sig-
nificant difference in LPC amplitude was found between positive and negative
words in the future dimension. These findings indicate that Chinese college
students exhibit a positive bias across time in both individual and collective
temporal self-evaluation. Moreover, both types of evaluation show a negativity
bias effect at the neurophysiological level. Therefore, collective temporal self-
evaluation shares similar cognitive-neural characteristics with individual tem-
poral self-evaluation among Chinese college students, providing supporting evi-
dence for the theory of interdependent self-construal.

Keywords: individual temporal self-evaluation, collective temporal self-
evaluation, temporal self-reference paradigm, event-related potential

Introduction

Self is a central topic in psychological research. Both individual self and collec-
tive self represent forms of self-representation (Brewer & Gardner, 1996; Elle-
mers, 2012), with the former emphasizing personal uniqueness and the latter
highlighting self-definition through group identity. Although individual self oc-
cupies a core position in self-structure, research on collective self helps under-
stand group goals, emotions, and behaviors (Gao & Wang, 2017; Liu et al.,
2022). Studies have found that, similar to individual self, both explicit and
implicit collective selves involve positive emotional experiences, demonstrating
emotional consistency between individual and collective selves (Wang et al.,
2022; Zheng, 2018). However, self can be divided along the temporal dimension
into past self, present self, and future self. Individuals’ cognition and evalua-
tion of various characteristics of their past, present, and future selves constitute
temporal self-evaluation, which not only serves the important function of main-
taining self-identity but also influences emotional experience and goal pursuit
(Huang & Xia, 2004; Luo & Huang, 2011; Zhang et al., 2021). Therefore, it is
necessary to investigate whether the affective biases in individual and collective
self-evaluation exhibit consistency across time.

Temporal Self-Appraisal Theory (TSA), proposed based on Western cultural
contexts, suggests that people intentionally derogate their past self to main-
tain a positive current self-concept (Wilson & Ross, 2000, 2001). Wilson and
Ross (2001, 2002) found that college students provided more positive descrip-
tions of their present self than their past self, and middle-aged adults evaluated
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their present self more positively than their past self, indicating that Westerners
deliberately derogate past self to maintain a favorable present self. However,
domestic research findings do not support TSA. Luo et al. (2010) ERP study
showed that Chinese college students exhibited equally strong positive and neg-
ative evaluations of past and present selves, with even more positive bias toward
future self. Luo (2011) found that college students used more positive words
and fewer negative words to evaluate past, present, and future selves; positive
evaluation of future self was higher than that of present and past selves, while
no difference existed between past and present selves. Yao and Zhang (2013)
demonstrated that college students with different self-esteem levels showed no
significant differences in past positive events whether temporally close or dis-
tant from the present, suggesting that Chinese college students hold positive
attitudes toward both present and past selves and do not selectively approach
past positive events to maintain current positive self-esteem. These results im-
ply that Chinese people have positive feelings toward past, present, and future
selves, with the most positive attitude toward future self.

Cultural differences in self-esteem may account for the discrepancies in tempo-
ral self-evaluation between Eastern and Western participants (Huang & Yin,
2012). Research has found that people in Western cultures have higher self-
esteem levels than those in Eastern cultures (Cai et al., 2007; Cai et al., 2011),
more frequently express positive self-evaluations publicly, and exhibit stronger
self-enhancement bias (Ross & Wilson, 2002, 2003). In fact, modesty carries
important interpersonal significance in Eastern cultures, where personal self-
esteem is implicit and restrained (Hu & Huang, 2009). Relative to Westerners,
Easterners neither excessively derogate past self nor overly elevate present self
(Brown, 2006; Cai et al., 2007). Therefore, although individuals in Eastern
cultural contexts hold positive attitudes toward both past and present selves,
no significant differences exist between them (Yao & Zhang, 2013). Currently,
despite Luo et al. (2010) and Luo (2011) having explored individual tempo-
ral self-evaluation, no domestic research has examined the characteristics and
underlying neurocognitive mechanisms of collective temporal self-evaluation.

Recently, Western scholars have investigated collective temporal self by ask-
ing participants to describe positive and negative events about their nation in
the past and future within limited time. The results revealed that Americans
and Canadians described more negative national events and fewer positive na-
tional events, indicating a negative bias toward both past and future of their
nation (Shrikanth et al., 2018; Shrikanth & Szpunar, 2021). Yamashiro and
Roediger ITT (2019) used a similar method and found that participants reported
more negative future events about America but recalled more positive events
about America’s past. Topcu and Hirst (2020) asked American participants
to describe 15 past and 15 future collective events and found that participants
evaluated future events more positively than past events. These findings sug-
gest that Western participants’ attitudes toward collective temporal self are not
always consistent, which may be related to self-construal in Western culture.
Markus and Kitayama (1991) distinguished between independent self-construal
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and interdependent self-construal based on cultural differences between East
and West. In Western individualistic cultures, self-esteem emphasizes personal
achievements and qualities, with individuals existing independently from groups
(Gorodnichenko & Roland, 2012). Independent individuals value personal val-
ues (such as freedom) more, whereas interdependent individuals focus more on
group-related values (such as belonging) (Verplanken et al., 2009). Therefore,
Westerners typically possess an independent self, emphasizing independence, au-
tonomy, and stability in self-definition (Cross et al., 2011), resulting in relatively
diverse evaluations of collective temporal self (nation).

In Eastern collectivist cultures, individual self-esteem emphasizes sociality and
holism (Gorodnichenko & Roland, 2012). According to interdependent self-
construal theory, Easterners’ self-construal incorporates the self of larger social
groups (such as family and nation), perceiving themselves as connected to impor-
tant social relationships, emphasizing attention to others and social integration,
and promoting identification and solidarity among group members (Markus &
Kitayama, 1991; Kraus & Kitayama, 2019; Boylan et al., 2021). Researchers
have primed independent or interdependent self-construal by placing partici-
pants in individualistic or collectivistic contexts and found that participants
developed matching cognitive tendencies: independent self-construal priming
produced more individual self-cognition, whereas interdependent self-construal
priming produced more collective self-cognition (Trafimow et al., 1991; Mandel,
2003). Studies asking Chinese participants to describe positive and negative
individual and collective events in the past and future found that participants
described more positive events and fewer negative events across both temporal
dimensions, indicating that Chinese participants hold positive attitudes toward
both individual and collective selves in the past and future (Liu et al., 2009;
Guo, 2020; Mert et al., 2023). Furthermore, research has found that Chinese
people also exhibit positive bias toward current individual and collective selves
(Wang et al., 2022). Therefore, based on interdependent self-construal theory
grounded in Eastern cultural contexts (Markus & Kitayama, 1991; Liu & Zou,
2007), we can hypothesize that in China, a typical collectivist nation, people’s
collective temporal self-evaluation shares similar characteristics with individual
temporal self-evaluation, namely a positive bias.

This study aims to employ a temporal self-reference paradigm and event-
related potential (ERP) technique to investigate individual and collective
self-evaluation among Chinese college students across past, present, and
future dimensions. Research has identified P300 as an important indicator of
self-related processing, reflecting top-down attentional bias and cognitive eval-
uation of self-relevant stimuli (Tacikowski & Nowicka, 2010; Gray et al., 2004).
Evidence shows that P300 neural activity during collective self-referential
processing is similar to that during individual self-referential processing.
For instance, when individuals perform decision-making tasks, judgments
consistent with collective and individual selves elicit larger P300 amplitudes
than judgments inconsistent with collective and individual selves (Fan et al.,
2011; Zheng et al., 2018). This mirroring process suggests that individual and
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collective temporal self-referential processes may share neural components. The
late positive component (LPC), as a late positive component of P300, typically
appears 300-800 ms after stimulus presentation (Luck & Kappenman, 2011)
and serves as an EEG indicator of individual temporal self-evaluation (Luo et
al., 2010; Luo et al., 2013). Therefore, this study primarily uses LPC as the
EEG indicator for statistical analysis. Based on interdependent self-construal
theory (Markus & Kitayama, 1991; Liu & Zou, 2007) and previous research
(Liu et al., 2009; Mert et al., 2023; Guo, 2020; Wang et al., 2022), this study
hypothesizes that Chinese people exhibit positive bias in both individual and
collective self-evaluation across past, present, and future dimensions.

Methodologically, this study improves upon previous temporal self-reference
paradigms (Luo et al., 2010) by adding a “non-self” experimental condition as a
baseline, enabling participants to complete self-referential tasks within a social
comparison context and yielding more ecologically valid results. Specifically, in
Experiment 1’s individual temporal self-evaluation task, evaluation targets in-
clude not only individual self (“me”) but also non-individual self (“Zhangsan”).
In Experiment 2’s collective temporal self-evaluation task, evaluation targets
include both collective self (“Chinese”) and non-collective self (“Americans”).

Experiment 1: Individual Temporal Self-Evaluation
2.1.1 Participants

Using G*Power 3.1.9 software with a medium effect size (f = 0.25, o = 0.05,
1-8 = 0.8), the calculated minimum sample size was 13 participants. This study
recruited 30 college students (15 males and 15 females, M = 20.97 years, SD
= 1.87), including 10 sophomores, 8 juniors, and 12 seniors. All participants
were right-handed, had normal or corrected-to-normal vision, no history of brain
injury or physical and mental health problems, and provided informed consent.
They received compensation after the experiment.

2.1.2 Experimental Design

A 3 (time: past, present, future) x 2 (reference object: individual self, non-
individual self) x 2 (valence: positive, negative) within-subjects design was
employed.

2.1.3 Experimental Materials

Forty positive and forty negative personality adjectives were selected from the
“562 Personality Trait Adjectives Scale” (Huang & Zhang, 1992). The two word
types differed significantly in desirability (M__{positive} = 5.74, SD = 0.90;
M_ {negative} = 3.27,SD = 0.77; t = 7.13, p < 0.001), but showed no significant
differences in familiarity (M_ {positive} = 3.03, SD = 0.69; M_ {negative} =
2.99, SD = 0.74; t = 1.30, p = 0.210) or meaningfulness (M_ {positive} = 2.99,
SD = 0.68; M__ {negative} = 2.93, SD = 0.77; t = 1.52, p = 0.145; ps > 0.05).
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2.1.4 Experimental Procedure

The experimental program was compiled using E-Prime 3.0 and run on a 19-
inch Dell computer that automatically recorded responses. Each participant
completed the task in an independent soundproof laboratory with eyes approx-
imately 60 cm from the screen.

The formal experiment consisted of 3 blocks (past, present, and future) with a
total of 480 trials. Each block had two phases: temporal self-priming and lexical
judgment. The priming phase required participants to describe themselves five
years ago/at present/five years later within two minutes. The judgment phase
required participants to determine whether words presented at the center of the
screen described themselves five years ago/at present/five years later or non-self
(“Zhangsan”). The specific procedure is shown in Figure 1 [Figure 1: see original
paper]. Before the formal experiment, participants completed 10 practice trials
to familiarize themselves with the procedure.

2.1.5 EEG Recording and Processing

EEG data were recorded using a Brain Products EEG system with a 64-channel
electrode cap based on the extended international 10-20 system. Electrode
impedance was kept below 10 k{2, sampling rate was 250 Hz, FCz served as
the online reference electrode, and the GND electrode located between FP1 and
FP2 was the ground. Electrodes placed approximately 1 cm above the center of
participants’ left and right eyebrows (FP1, FP2) recorded electrooculographic
activity. Offline analysis was performed after continuous recording, using bilat-
eral mastoids (TP9, TP10) as offline reference electrodes, applying a 0.1-30 Hz
bandpass filter, and automatically correcting artifacts. The analysis epoch was
1200 ms, including 200 ms before to 1000 ms after adjective presentation, with
the -200 to 0 ms average amplitude serving as baseline. Trials with amplitudes
exceeding $+$80 V were automatically rejected during averaging. Based on
previous research (Luo et al., 2010; Luo et al., 2013) and the grand-averaged
waveforms in this study, the LPC component (600-750 ms) was selected at elec-
trode sites Cz, C3, C4, CP3, CPz, CP4, P3, Pz, and P4. LPC amplitudes were
subjected to a 3 (time) x 2 (reference object) x 2 (valence) repeated-measures
ANOVA, with p-values corrected using the Greenhouse-Geisser method and
post-hoc pairwise comparisons corrected using the Bonferroni method (Green-
house & Geisser, 1959).

2.2 Results and Analysis

The means and standard deviations of adjective selection ratios and LPC am-
plitudes under different conditions are presented in Table 1 .
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2.2.1 Behavioral Results

A three-way repeated-measures ANOVA (time X reference object x valence)
on adjective selection ratios revealed significant main effects of reference object,
F(1, 29) = 7.90, p = 0.009, ?p = 0.21, and valence, F(1, 29) = 246.64, p <
0.001, ?p = 0.90. The interaction between time and valence was significant,
F(2, 58) = 13.49, p < 0.001, ?p = 0.32. The interaction between reference
object and valence was also significant, F(1, 29) = 10.33, p = 0.003, 2p = 0.26.
The interaction between time and reference object was not significant, F(2, 58)
= 0.46, p = 0.633.

The three-way interaction among time, reference object, and valence was sig-
nificant, F(2, 58) = 6.10, p = 0.004, 2p = 0.17. Simple effects tests showed
that under both self and non-self reference conditions, positive word selection
ratios were significantly higher than negative word ratios across past, present,
and future dimensions (ps < 0.05). Under self-reference conditions, partici-
pants’ positive word selection ratio for future self was significantly higher than
for past self (t = 3.17, p = 0.011, 95% CI [2.80, 25.58]) and present self (t =
4.23, p = 0.001, 95% CI [2.83, 11.32]), with no significant difference between
past and present dimensions (p = 0.173). Negative word selection ratio for past
self was significantly higher than for future self (t = 5.22, p < 0.001, 95% CI
[8.20, 23.73]) and present self (t = 3.29, p = 0.008, 95% CI [2.41, 18.69]), with
no significant difference between present and future dimensions (p = 0.128).
Under non-self reference conditions, negative word selection ratio for past self
was significantly higher than for future self (t = 2.79, p = 0.028, 95% CI [0.70,
15.09]), with no other significant differences between conditions (ps > 0.33).
These results indicate that individual past, present, and future self-evaluations
all exhibit positive tendencies, with an incremental effect of positive attitudes
across the temporal dimension.

Further simple effects tests revealed that compared to others, participants
tended to use more positive words (t = 1.77, p = 0.090, 95% CI [-0.62, 8.13])
and fewer negative words (t = -2.46, p = 0.020, 95% CI [-6.42, -0.60]) to
evaluate future self, more negative words to evaluate present self (t = 2.19, p
= 0.037, 95% CI [0.39, 11.25]), and more negative words (t = 4.19, p < 0.001,
95% CI [5.93, 17.23]) and fewer positive words (t = -2.43, p = 0.022, 95% CI
[-13.52, -1.16]) to evaluate past self.

Figure 2 [Figure 2: see original paper| Adjective selection ratios under different
conditions (*** p < 0.001, the same below)

2.2.2 ERP Results

A 3 (time) x 2 (reference object) x 2 (valence) repeated-measures ANOVA on
LPC mean amplitudes revealed significant main effects of reference object, F(1,
29) = 15.68, p < 0.001, %p = 0.35, with self-reference (1.35 + 0.25 V) eliciting
larger LPC amplitudes than non-self reference (0.86 4+ 0.27 V). The main effect
of valence was significant, F(1, 29) = 42.68, p < 0.001, 2p = 0.60, with negative
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words (1.47 £ 0.27 V) eliciting larger LPC amplitudes than positive words (0.74
+0.25 V).

The interaction between time and reference object was significant, F(2, 58) =
3.51, p = 0.036, 2p = 0.11. Simple effects analysis showed that in the past
dimension, individual self-reference (1.25 + 0.29 V) elicited larger LPC ampli-
tudes than non-individual self-reference (0.65 + 0.30 V), F(1, 29) = 13.87,p =
0.001. In the future dimension, individual self-reference (1.59 4 0.31 V) elicited
larger LPC amplitudes than non-individual self-reference (0.81 4+ 0.31 V), F(1,
29) = 16.39, p < 0.001. In the present dimension, no significant difference was
found between individual self-reference (1.19 4 0.26 V) and non-individual self-
reference (1.13 4 0.31 V) in LPC amplitude (p > 0.05). Interactions between
time and valence and between reference object and valence were not significant,
ps > 0.05.

The three-way interaction among time, reference object, and valence was
marginally significant, F(2, 58) = 2.98, p = 0.058, %p = 0.09. Simple effects
analysis revealed that under self-reference conditions, negative words for past
self elicited larger LPC amplitudes than positive words (p = 0.001, 95% CI
[0.35, 1.27]), and negative words for present self elicited larger LPC amplitudes
than positive words (p = 0.001, 95% CI [0.41, 1.44]), but no significant
difference was found between negative and positive words for future self (p
= 0.213). Under non-self reference conditions, negative words elicited larger
LPC amplitudes than positive words for past, present, and future non-self
(p = 0.013, 95% CI [0.15, 1.17]; p = 0.012, 95% CI [0.14, 1.07]; p < 0.001,
95% CI [0.55, 1.62]). These results indicate that, compared to positive
words, participants were more sensitive to negative words in past and present
self-evaluation, demonstrating an emotional negativity bias effect. However,
in future self-evaluation, participants’ sensitivity to negative words decreased,
with no significant difference from positive words.

Figure 3 [Figure 3: see original paper] Grand-averaged ERP waveforms for
individual self-reference task across different time dimensions

Figure 4 [Figure 4: see original paper] ERP topographic maps for individual
self-reference task across different time dimensions

Experiment 2: Collective Temporal Self-Evaluation
3.1.1 Participants

The sample size calculation method was identical to Experiment 1, indicating
a minimum requirement of 13 participants. This study recruited 24 college
students, but one was excluded due to excessive EEG artifacts, leaving 23 valid
participants (8 males; M = 20.74 years, SD = 1.60). All participants were right-
handed, had normal or corrected-to-normal vision, no history of brain injury
or physical and mental health problems, and provided informed consent. They
received compensation after the experiment.
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3.1.2 Experimental Design

A 3 (time: past, present, future) x 2 (reference object: collective self, non-
collective self) x 2 (valence: positive, negative) within-subjects design was em-
ployed.

3.1.3 Experimental Procedure

The experimental procedure was similar to Experiment 1, with the difference
that the target for description in the priming phase was Chinese people, and the
reference objects in the lexical judgment phase were Chinese people (collective
self) and Americans (non-collective self) from five years ago/at present/five years
later.

3.1.4 EEG Recording and Processing

Identical to Experiment 1.

3.2 Results and Analysis

Descriptive statistics are presented in Table 2 .

3.2.1 Behavioral Results

A three-way repeated-measures ANOVA on adjective selection ratios revealed
significant main effects of reference object, F(1, 22) = 9.59, p = 0.005, ?p =
0.30, and valence, F(1, 22) = 89.85, p < 0.001, 2p = 0.80. The interaction
between time and valence was significant, F(2, 44) = 3.61, p = 0.035, ?p =
0.14. The interaction between reference object and valence was significant, F(1,
22) = 35.82, p < 0.001, %p = 0.62. The interaction between time and reference
object was not significant, F(2, 44) = 0.72, p = 0.492.

The three-way interaction among time, reference object, and valence was signif-
icant, F(2, 44) = 4.19, p = 0.022, ?p = 0.16. Simple effects analysis indicated
that under collective self conditions, positive word selection ratios were signifi-
cantly higher than negative word ratios for past, present, and future selves (p
< 0.001, 95% CI [48.57, 77.83]; p < 0.001, 95% CI [47.22, 78.20]; p < 0.001,
95% CI [63.98, 88.38]), with no significant differences in positive or negative
word selection ratios across different time dimensions (ps > 0.05). These results
demonstrate that participants tended to use more positive words and fewer neg-
ative words to evaluate collective selves across past, present, and future. Under
non-collective self conditions, only past positive word selection ratio was higher
than past negative word ratio (t = 2.69, p = 0.013, 95% CI [4.09, 31.62]). Across
time dimensions, past positive word selection ratio for non-collective self was sig-
nificantly higher than present positive word ratio (t = 4.32, p = 0.001, 95% CI
[4.57, 18.30]). These results indicate that participants tended to view collective
selves positively across past, present, and future.
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Further simple effects analysis revealed that participants’ positive word selection
ratios for past, present, and future collective selves were all significantly higher
than for non-collective selves (p < 0.001, 95% CI [20.06, 37.40]; p < 0.001,
95% CI [25.46, 47.63]; p < 0.001, 95% CI [22.16, 47.02]), while negative word
selection ratios were significantly lower (p = 0.015, 95% CI [-29.62, -3.61]; p <
0.001, 95% CT [-39.08, -14.32]; p < 0.001, 95% CT [-40.04, -16.78]).

Figure 5 [Figure 5: see original paper| Personality adjective selection ratios
under different conditions (* p < 0.05)

3.2.2 ERP Results

A 3 (time) x 2 (reference object) x 2 (valence) repeated-measures ANOVA on
LPC mean amplitudes revealed significant main effects of reference object, F(1,
22) = 9.44, p = 0.006, 2p = 0.30, with collective self-reference (1.39 & 0.35 V)
eliciting larger LPC amplitudes than non-collective self-reference (0.92 + 0.29
V). The main effect of valence was significant, F(1, 22) = 13.19, p = 0.001, ?p
= 0.38, with negative words (1.45 + 0.33 V) eliciting larger LPC amplitudes
than positive words (0.86 4+ 0.31 V).

The interaction between time and reference object was significant, F(2, 44)
= 3.25, p = 0.048, ?p = 0.13. Simple effects analysis showed that in the
past dimension, collective self-reference (1.24 + 0.36 V) elicited larger LPC
amplitudes than non-collective self-reference (0.79 £+ 0.27 V), F(1, 22) = 6.70,
p = 0.017. In the future dimension, collective self-reference (1.70 + 0.40 V)
elicited larger LPC amplitudes than non-collective self-reference (0.96 + 0.36
V), F(1, 22) = 14.74, p = 0.001. In the present dimension, collective self-
reference (1.23 + 0.34 V) elicited larger LPC amplitudes than non-collective
self-reference (1.02 £ 0.30 V), but the difference did not reach significance (p
> 0.05). Interactions between time and valence and between reference object
and valence were not significant, ps > 0.05.

The three-way interaction among time, reference object, and valence was
marginally significant, F(2, 44) = 3.064, p = 0.057, ?p = 0.12. Simple effects
analysis revealed that under collective self-reference conditions, negative words
for past self elicited larger LPC amplitudes than positive words (p = 0.017,
95% CI [0.13, 1.17]), and negative words for present self elicited larger LPC
amplitudes than positive words (p = 0.002, 95% CI [0.39, 1.45]), but no
significant difference was found between positive and negative words for future
self (p = 0.198). Under non-collective self-reference conditions, negative words
for future self elicited significantly larger amplitudes than positive words (p
= 0.014, 95% CI [0.20, 1.56]), with no significant differences between positive
and negative words in past and present dimensions (p = 0.491; p = 0.073).
These results indicate that participants were more sensitive to negative words
for past and present selves, showing an emotional negativity bias effect, while
their sensitivity to negative words decreased in future self-evaluation, with no
significant difference from positive words.
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Figure 6 [Figure 6: see original paper| Grand-averaged ERP waveforms for
collective self-reference task across different time dimensions

Figure 7 [Figure 7: see original paper] ERP topographic maps for collective
self-reference task across different time dimensions

General Discussion

This study employed an improved temporal self-reference experimental task
by adding non-individual self and non-collective self conditions, enabling par-
ticipants to evaluate individual self versus non-individual self (Experiment 1)
and collective self versus non-collective self (Experiment 2) within a social com-
parison context, thereby better exploring individual and collective temporal
self-evaluation. The results revealed that Chinese college students exhibit posi-
tive bias across time in both individual and collective temporal self-evaluation.
From the temporal dimension of individual self, positive evaluation of future
self was significantly higher than that of past and present selves, while negative
evaluation of past self was significantly higher than that of present and future
selves, indicating an upward trend in positive evaluation and a downward trend
in negative evaluation of individual temporal self, revealing an incremental phe-
nomenon in positive evaluation of individual self across past, present, and future
dimensions. From the temporal dimension of collective self, although positive
evaluation across past, present, and future dimensions did not show an incre-
mental trend, a relatively stable positive bias was maintained.

4.1 Consistency Between Individual and Collective Temporal Self-
Evaluation

Behavioral results showed that participants in both Experiments 1 and 2 used
more positive words and fewer negative words to evaluate past, present, and
future individual and collective selves, indicating that both individual and col-
lective self-evaluation exhibit not only positive bias but also consistency across
time, supporting our hypotheses. In collectivist cultural contexts, Chinese peo-
ple possess strong collective identity and motivation to maintain positive group
image, with substantial internal associations between individual self and collec-
tive self (Boldry & Gaertner, 2006; Zeng & Guo, 2012; Zheng et al., 2018). Over
time, Chinese people’s sense of national belonging becomes increasingly strong,
and emotional experiences toward the nation gradually converge, leading to the
internalization of national identity as part of the self (Guo, 2020). Therefore,
Chinese participants’ collective temporal self-evaluation shares similar patterns
with individual temporal self-evaluation, exhibiting positive bias across time.

ERP results showed that under self-reference conditions, negative words for past
and present individual and collective selves elicited larger LPC amplitudes than
positive words, while no significant difference in LPC amplitude was found be-
tween positive and negative words for future self. This finding aligns with
previous research (Luo et al., 2010), confirming the existence of emotional neg-
ativity bias in EEG studies of temporal self-evaluation, where negative words

chinarxiv.org/items/chinaxiv-202311.00246 Machine Translation


https://chinarxiv.org/items/chinaxiv-202311.00246

ChinaRxiv [$X]

elicit larger amplitudes than positive words, indicating greater sensitivity to neg-
ative than positive information (Huang & Luo, 2006; Kong et al., 2012). LPC
is associated with stimulus emotional valence and arousal, with its amplitude
reflecting underlying emotional responses and regulatory functions. Negativ-
ity bias exists in both early attention allocation and later evaluation/response
preparation stages, suggesting that negative stimuli dominate in both early at-
tentional preparation and cognitive evaluation stages (Huang & Luo, 2006).
Under invalid cue conditions, individuals prioritize processing negative informa-
tion, and the appearance of negative stimuli more readily activates LPC than
positive stimuli, producing a “negativity bias” effect (Luo et al., 2010; Huang
& Luo, 2009), which also emerges during individual self-evaluation (Grundy et
al., 2015; Kong et al., 2012; Herbert et al., 2008). Functional magnetic res-
onance imaging studies have found that positive and negative stimuli produce
unequal brain activation, with stronger responses to negative than positive stim-
uli (Lewis et al., 2007), primarily stemming from an adaptive “negativity bias”
rooted in existing memories and life experiences rather than the yet-to-occur
future (Vaish et al., 2008). Imagining positive future events shows stronger as-
sociations with anterior cingulate cortex and amygdala activity than imagining
negative future events (Sharot et al., 2007). Therefore, in this study, when eval-
uating past and present selves, participants allocated more resources to process
negative stimuli, eliciting larger LPC amplitudes. However, when evaluating
future self, they were less sensitive to negative stimuli, with reduced LPC am-
plitudes for negative words that showed no significant difference from those for
positive words.

In summary, this study found that Chinese college students exhibit similar
cognitive-neural characteristics in collective temporal self-evaluation and indi-
vidual temporal self-evaluation. Existing research shows that culture signifi-
cantly influences self-construal (Zhu et al., 2007) and that self-representations
differ between collectivist and individualist cultures, with collectivist culture
priming reducing brain activation differences between self-reference and mother-
reference conditions (Chiao et al., 2009). In the context of Chinese collectivist
culture, mother-reference and self-reference are very similar in memory perfor-
mance and self-awareness, sharing common neural mechanisms, indicating that
mother is a component of Chinese collectivist self (Zhu & Zhang, 2001; Zhang
et al., 2005). According to the degree-of-processing effect in self-referential pro-
cessing, highly self-relevant stimuli receive prioritized processing compared to
less self-relevant stimuli (Fan et al., 2016; Fan et al., 2013). In this study, us-
ing “Chinese” as the target for collective self-evaluation, the similarity between
collective and individual self-evaluation at both behavioral and neural levels sug-
gests that college student participants, as members of the Chinese group, have
inseparable individual and collective (Chinese) selves, providing supporting evi-
dence for interdependent self-construal theory (Markus & Kitayama, 1991; Liu
& Zou, 2007).
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4.2 Individual and Collective Temporal Self-Evaluation Based on So-
cial Comparison Context

Temporal self-evaluation is influenced not only by temporal comparison but
also closely related to social comparison evaluation (Festinger, 1954). Social
comparison exists at both individual and collective levels (Wu et al., 2013).
Therefore, to provide baseline conditions for the temporal self-reference task,
this study added non-individual self and non-collective self conditions, enabling
participants to conduct comparative evaluations between individual self and non-
individual self and between collective self and non-collective self. This approach
addresses the limitation of evaluating temporal self without social comparison
context, allowing more effective investigation of individual and collective self-
evaluation.

The behavioral results of this study revealed that compared to non-individual
self, individuals showed significantly more positive evaluation of future self and
more negative evaluation of past self relative to others. Compared to non-
collective self, participants exhibited consistent positive evaluation of collec-
tive self across past, present, and future. Research indicates that Chinese self
involves collective self related to nation and ethnicity (Luo & Huang, 2011;
Hamamura et al., 2021), and that Chinese people show group reference effects
under national identity reference conditions, whereas Americans do not (Yang
& Huang, 2007). This suggests that Chinese people possess interdependent self-
construal, with collective self playing an important role in Chinese self-structure
(Markus & Kitayama, 1991; Heine, 2001; Liu & Zou, 2007; Yang & Huang,
2007). Therefore, the results of this study indicate that in social comparison
contexts, Chinese people can perceive similarity and connectedness with their
groups (Cross et al., 2011) with stability across time, potentially providing
temporal perspective support for the interdependent self-construal view among
Chinese people.

4.3 Limitations and Future Directions

First, this study primarily selected college students as participants. However,
given that college students have not yet entered society, their temporal self-
evaluation differs from that of middle-aged and older adults, requiring caution
when extending these results to other age groups. Second, although this study
examined individual and collective temporal selves among Chinese college stu-
dents, it did not include Western participants for cross-cultural comparison.
Therefore, the findings cannot provide fully sufficient direct evidence for inter-
dependent self-construal theory among Chinese people. Future research could
simultaneously select Chinese and American participants for cross-cultural stud-
ies to further validate the conclusions of this study.
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Conclusion

Under the conditions of this study, Chinese college student participants ex-
hibited positive bias in both individual temporal self-evaluation and collec-
tive temporal self-evaluation, with consistency across time. Moreover, both
individual and collective temporal self-evaluation showed emotional negativity
bias effects at the neurophysiological level. Therefore, collective temporal self-
evaluation shares similar cognitive-neural characteristics with individual tem-
poral self-evaluation among Chinese college students, providing supporting evi-
dence for interdependent self-construal theory to some extent.
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