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Abstract

In recent years, researchers have reached relatively consistent recognition regard-
ing the positive influence of Zhongyong thinking on mental health; however, its
underlying mechanisms remain unclear. Previous studies have demonstrated
that when individuals can effectively coordinate agentic motives representing
“self-interest”and communal motives representing “altruism,”’they tend to possess
relatively high levels of moral centrality. Moral centrality reflects the balanced
state of the internal motivational system, reducing conflicts between intrinsic
motives and promoting mutual support and reinforcement between these two
motivational types. Moral centrality may thus play a potential mediating role
in the relationship between Zhongyong thinking and mental health. Currently,
a relatively mature assessment method for measuring individual moral central-
ity exists—Values Embedded in Narratives (VEIN); however, this approach in-
volves value-coding of personal striving texts, rendering the measurement pro-
cess relatively complex and labor-intensive. Nevertheless, the development of
large language models (such as ChatGPT) in recent years has demonstrated
exceptional contextual understanding capabilities, offering new possibilities for
text analysis and coding in psychological research. This study aims to lever-
age cutting-edge large language model technology to apply it to coding work in
psychological research, thereby reducing the time and labor costs required for
measuring individual moral centrality, while simultaneously exploring the mech-
anisms through which Zhongyong thinking influences mental health and under-
standing how culture affects individual mental health levels via moral centrality.
Study 1 employed prompt engineering to design differential prompts for train-
ing GPT-3.5 Turbo to identify values embedded in personal strivings (achieve-
ment /power /universalism/benevolence), and evaluated identification accuracy,
precision, and recall rates to obtain a recognition model meeting requirements
and application conditions. In Study 2, the aforementioned model was applied
to measure moral centrality, verifying the mediating role of moral centrality
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in the influence of Zhongyong thinking on mental health (depression and anxi-
ety). The results are as follows: (1) The GPT-3.5 Turbo large language model
achieved an accuracy rate no lower than 0.80 in identifying power, achievement,
universalism, and benevolence values, demonstrating the application potential
of ChatGPT in psychological research; (2) Moral centrality played a mediating
role in the influence of Zhongyong thinking on depression/anxiety; individu-
als with high Zhongyong thinking can more effectively integrate agentic and
communal motives, enhance their moral centrality, thereby reducing individ-
ual depression/anxiety levels. In summary, this study utilized large language
model technology to overcome technical limitations of traditional psychological
research, explored the mechanisms through which Zhongyong thinking influ-
ences mental health, and verified the mediating role of moral centrality therein.
On the one hand, it demonstrates the application potential of large language
models in psychological research; on the other hand, it also deepens our un-
derstanding of the mechanisms through which cultural factors influence mental
health, enriches the theoretical foundation of this field, and suggests to policy-
makers that they may leverage the advantages of Zhongyong culture, advocate
values emphasizing both personal development and collective welfare, help citi-
zens form coordinated thinking patterns, and maintain and promote the mental
health of the people and the healthy development of society.
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Abstract

In recent years, researchers have consistently recognized the positive impact of
Zhong-yong thinking style on mental health, yet the underlying mechanisms
remain unclear. Previous studies indicate that when individuals can effectively
coordinate agency motivation (representing self-interest) and communion mo-
tivation (representing altruism), they tend to exhibit relatively high levels of
moral centrality. Moral centrality reflects the balance of internal motivational
systems, reducing conflicts between intrinsic motives and enabling the two mo-
tivations to support and energize each other. Moral centrality may thus play a
potential mediating role in the relationship between Zhong-yong thinking and
mental health. While mature assessment methods exist for measuring individual
moral centrality—such as Values Embedded in Narratives (VEIN)—these involve
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coding values from personal striving texts, making the measurement process
complex and labor-intensive. However, recent advances in large language mod-
els (e.g., ChatGPT) have demonstrated exceptional contextual understanding
capabilities, offering new possibilities for text analysis and coding in psychology.
This study aims to leverage state-of-the-art LLM technology to reduce the time
and labor costs associated with measuring moral centrality while exploring the
mechanisms through which Zhong-yong thinking influences mental health and
how culture affects individual mental health through moral centrality.

Study 1 designed differentiated prompts through prompt engineering to train
GPT-3.5 Turbo to identify values (achievement/power/universalism/benevolence)
embedded in personal strivings, evaluating accuracy, precision, and recall rates
to obtain an identification model that meets application requirements. Study 2
applied this model to measure moral centrality and verify its mediating role in
the relationship between Zhong-yong thinking and mental health (depression
and anxiety).

The findings are as follows: (1) The GPT-3.5 Turbo large language model
achieved an accuracy of no less than 0.80 in identifying power, achievement,
universalism, and benevolence values, demonstrating ChatGPT’ s potential for
application in psychological research; (2) Moral centrality mediated the effect
of Zhong-yong thinking on depression/anxiety, with individuals high in Zhong-
yong thinking more effectively integrating agency and communion motivations,
thereby enhancing moral centrality and reducing depression/anxiety levels.

In summary, this study utilized large language model technology to overcome
traditional limitations in psychological research, explored the mechanisms
through which Zhong-yong thinking affects mental health, and verified the me-
diating role of moral centrality. On one hand, it demonstrates the application
potential of large language models in psychological research; on the other hand,
it deepens our understanding of how cultural factors influence mental health
mechanisms, enriching the theoretical foundation of this field. The findings
suggest that policymakers could leverage the advantages of Zhong-yong culture
by advocating values that emphasize both personal development and collective
well-being, helping citizens develop coordinated thinking patterns to maintain
and promote mental health and social development.

Keywords: Moral Centrality, Mental Health, Zhong-yong Thinking Style,
Large Language Models

1. Introduction

One of the important schools of thought in traditional Chinese philosophy is
Confucian Zhong-yong thinking (Wang, 2007). As a component of Chinese
traditional culture, Zhong-yong has subtly become a typical characteristic of
Chinese thinking style. Zhong-yong thinking emphasizes considering problems
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from multiple perspectives, avoiding extremes, acting reasonably, and maintain-
ing interpersonal harmony (Ji et al., 2010). Based on these characteristics, Wu
and Lin (2005) defined Zhong-yong thinking as the tendency to think about
the same issue from multiple angles and, after carefully considering different
viewpoints, choose a course of action that balances self-interest and the overall
situation.

Zhong-yong thinking can enhance individuals’ability to demonstrate balance and
integration when dealing with life’ s complexities and contradictions, exerting a
significant positive influence on mental health. Theoretically, the Zhong-yong
thinking style encourages people to accept the coexistence of opposing char-
acteristics, emotions, and attitudes within themselves, thereby making stress
more tolerable, facilitating the coexistence of positive and negative emotions,
and making the experience of emotional complexity more comfortable (Goetz
et al., 2008). Zhong-yong thinking also emphasizes the balance and integration
between acceptance and change, sharing considerable theoretical foundations
and practical training similarities with Dialectical Behavior Therapy (DBT),
which is commonly used to address emotional problems (Lynch et al., 2006;
Linehan et al., 1999). Empirically, researchers have consistently found that
Zhong-yong thinking level is positively correlated with positive mental health
indicators (e.g., subjective well-being, self-esteem, psychological resilience, life
satisfaction, interpersonal competence) and negatively correlated with negative
mental health indicators (e.g., anxiety, depression, borderline personality traits)
(An & Lee, 2019; Yang et al., 2016; Hou et al., 2020; He & Li, 2021; Cui et
al., 2022). Additionally, the application of Zhong-yong thinking in psychother-
apy has been found to effectively alleviate depressive symptoms, strengthen
the efficacy of DBT, and reduce suicidal ideation, hopelessness, psychological
pain symptoms, and general psychopathology levels in high suicide-risk groups
(Yang et al., 2016). However, to date, few researchers have explored its internal
mechanisms, leaving our understanding of how Zhong-yong thinking alleviates
depression and anxiety levels quite limited.

According to Bronfenbrenner’ s (2000) Ecological Systems Theory, individuals
in different cultural contexts may exhibit differences in values and motivational
orientations. Based on surveys of thousands of people across different countries
and cultures, Schwartz (1992) proposed that human values can be classified into
ten basic types, which can be further grouped into four dimensions according to
their motivational goals: Self-transcendence, Self-enhancement, Conservation,
and Openness to Change.

Frimer et al. (2011) argued that self-enhancement can be viewed as an agency
motivation because it focuses on self-interest, emphasizing the pursuit of in-
dependence and improvement through power and control, involving themes of
achievement and competition. In contrast, self-transcendence can be seen as a
communion motivation because it focuses on promoting others’ interests, with
themes of caring for others and contributing to society, involving qualities such
as benevolence, attachment, and empathy. Frimer and Walker (2009) noted that
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when individuals can coordinate agency motivation (representing self-interest)
and communion motivation (representing others’ interests), they achieve moral
centrality. Individuals with moral centrality believe that when practicing moral
behaviors representing others’ interests, their own interests are also realized,
representing a high-level integration of agency and communion motivations.

The Doctrine of the Mean, as a core concept in Confucian culture, is considered
the most influential thinking pattern in Chinese culture (Chang & Yang, 2014)
and a preferred mode of action in Chinese interpersonal interactions (Yao et al.,
2010). It may provide individuals with a thinking framework for finding balance
between agency and communion motivations. According to Wu and Lin’s (2005)
theory, Zhong-yong thinking comprises three characteristics: multi-perspective
thinking, holistic orientation, and harmony. Multi-perspective thinking requires
individuals to consider multiple angles when expressing viewpoints, weighing
various possibilities before making decisions. Holistic orientation measures the
degree to which external information and internal needs are integrated as a
whole. Harmony assesses the tendency to act harmoniously when handling in-
terpersonal conflicts. Through these characteristics, Zhong-yong thinking helps
individuals achieve coordination and balance between agency motivation (repre-
senting self-interest) and communion motivation (representing others’ interests),
thereby enhancing moral centrality. For instance, researchers have found that
individuals with high-level Zhong-yong thinking avoid extreme behaviors and
exhibit appropriate conduct based on specific situational demands and personal
internal expectations (Peng & Nisbett, 1999; Zhou et al., 2019).

Previous research has found that the balance between agency and communion
motivations significantly impacts mental health. Frimer and Walker (2009) ar-
gued that the development of moral centrality reduces imbalance in individuals’
internal motivational systems, with agency “breathing life” into communion
and communion giving agency a greater purpose. The balance and coordination
between the two motivations enable mutual support and energization. Com-
munion can inspire agency, while agency functions in ways that enhance social
relationships, thereby generating more agency. Consequently, individuals with
moral centrality can help themselves realize their values at minimal cost, ob-
tain positive feelings through meaningful experiences, enhance well-being, and
reduce the likelihood of being disturbed by negative emotions (e.g., anxiety,
depression). Empirical results support these hypotheses, with moral centrality
expressed in self-narratives found to be positively correlated with well-being and
self-esteem and negatively correlated with negative emotions, anxiety, and de-
pression, even after controlling for altruism (Hoyda, 2023). Helgeson and Fritz
(2000) proposed that when agency and communion motivations become imbal-
anced, unmitigated agency and unmitigated communion emerge. Unmitigated
agency is characterized by egocentrism (i.e., arrogance and self-centeredness)
and negative views of others (i.e., cynicism and hostility). Unmitigated com-
munion represents preoccupation with others’ thoughts and behaviors, leading
to self-neglect (Helgeson & Fritz, 2000). Both unmitigated agency and unmiti-
gated communion have been found to negatively affect mental health, positively
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correlating with anxiety and depression (Bruch, 2002; Helgeson & Fritz, 1998).

In summary, moral centrality may play a mediating role in the relationship be-
tween Zhong-yong thinking and mental health. Individuals with higher Zhong-
yong thinking may better balance agency and communion motivations, pos-
sess higher moral centrality, and consequently exhibit better mental health.
Frimer and Walker (2009) developed and validated the first empirical mea-
surement method for individual moral centrality—Values Embedded in Narra-
tive (VEIN). A relatively simple approach involves collecting personal narra-
tives by having participants write personal striving lists, then coding achieve-
ment /power /universalism/benevolence values in these narratives according to
the VEIN manual to calculate individuals’ moral centrality levels. Although
personal striving lists provide a more concise and convenient way to measure
moral centrality, the process involves coding values from personal striving texts,
making measurement complex and labor-intensive.

With the rapid development of large language models in recent years, Ope-
nAT s ChatGPT, as a specialized model for understanding and generating natu-
ral language text, has demonstrated enormous potential and broad application
value in numerous fields including psychology. ChatGPT belongs to the GPT
(Generative Pre-trained Transformer) series, endowed with powerful language
processing capabilities through pre-training on massive internet text datasets
(e.g., Common Crawl, Wikipedia), enabling it to understand and generate text
in various languages for cross-linguistic and cross-cultural text analysis tasks.
ChatGPT has shown promising performance in detecting and explaining im-
plicit hate speech (Huang et al., 2023), text genre identification (Kuzman et al.,
2023), thematic analysis (Gilardi et al., 2023), and emotion recognition (Sudirjo
et al., 2023), demonstrating its broad application prospects in text classifica-
tion tasks. In summary, ChatGPT’ s strong contextual understanding capabil-
ities may help us accurately and quickly capture value orientations implicit in
personal striving texts. Most importantly, compared with manual annotation,
ChatGPT can process large volumes of text data more rapidly, completing value
annotation tasks with less time and manpower. This provides practical value
and feasibility for training ChatGPT through prompt engineering to perform
value identification tasks in personal strivings.

This research comprises two sub-studies. Study 1 attempts to train Chat-
GPT to complete value coding work for personal striving lists. Specifically,
based on value definitions and inclusion criteria provided in the VEIN manual,
Study 1 designs and optimizes corresponding prompts for each value (achieve-
ment/power /universalism/benevolence), trains ChatGPT to identify coded ex-
amples from the VEIN manual, determines whether a value is present in each
personal striving, constructs confusion matrices to evaluate model performance,
obtains value identification models that meet application standards for each
value, and examines the impact of different prompt techniques on value identi-
fication effectiveness, thereby verifying the potential of large language models
to process complex text data and addressing the time-consuming and labor-
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intensive limitations of traditional manual annotation methods. In Study 2, we
employ an empirical approach to verify the relationship between Zhong-yong
thinking and depression/anxiety levels and the mediating role of moral central-
ity. Notably, unlike previous studies, we innovatively apply the large language
model trained in Study 1 to identify values contained in participants’ personal
strivings rather than using manual annotation.

Through these two studies, we aim to further reveal the potential mechanisms
through which cultural factors influence individual mental health via moral cen-
trality, demonstrate the application potential of large language models in psy-
chological research, and provide new perspectives and methods for understand-
ing and intervening in mental health issues while introducing new technological
approaches and research ideas to the field.

2. Study 1: Training Large Language Models for Value Identification

2.1 Methods Prompt elements consist of instruction, context, input data,
and output indicators. To better evaluate how different prompt techniques
affect identification performance, this study maintains consistency in instruction,
input data, and output indicator elements across identification models for the
same value, introducing different prompt techniques (zero-shot, few-shot, role-
playing) to create different contexts for identifying the same batch of annotated
examples, then evaluating model performance to select optimal models. Given
ChatGPT’s cross-linguistic processing capabilities, this study adopts the English
definitions and inclusion criteria for values from the VEIN manual to avoid
potential semantic biases that might arise from translating these contents into
different cultural contexts.

Since we provide equal numbers of positive and negative examples for model
identification, and based on VEIN manual requirements for inter-coder relia-
bility (Cohen’ s kappa > 0.6), when a model’ s accuracy under specific ex-
perimental conditions reaches or exceeds 0.8, we consider its identification per-
formance acceptable for subsequent applications. This study uses power val-
ues as the primary observation target, systematically examining how sample
size, positive-negative sample ratio, and role-playing affect power value identi-
fication performance through the experimental conditions shown in Table 2-1.
For achievement, universalism, and benevolence values, experiments stop when
model performance reaches application standards (i.e., accuracy > 0.8).

Table 2-1 Experimental conditions for GPT-3.5-Turbo value identification
model training
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Prompt Content

Positive-Negative Ratio

Condition

Instruction, context
(value definition +
inclusion criteria),
input content, output
format

Instruction, context
(value definition +
inclusion criteria + 6
positive examples),
input content, output
format

Instruction, context
(value definition +
inclusion criteria + 6
negative examples),
input content, output
format

Instruction, context
(value definition +
inclusion criteria + 6
positive + 6 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 8
positive + 6 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 7
positive + 6 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 6
positive + 6 negative
examples), input
content, output format

1:1

6+

6+6-

8+6-

74-6-

6+4-6-

Zero-shot

Few-shot (6+)

Few-shot (6-)

Few-shot
(646-)

Few-shot
(8+6-)

Few-shot
(746-)

Few-shot
(646-)
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Prompt Content

Positive-Negative Ratio

Condition

Instruction, context
(value definition +
inclusion criteria + 6
positive + 7 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 6
positive + 8 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 7
positive + 6 negative
examples), input
content, output format
Instruction, context
(role assignment +
value definition +
inclusion criteria + 7
positive + 6 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 6
positive + 6 negative
examples), input
content, output format
Instruction, context
(role assignment +
value definition +
inclusion criteria + 6
positive + 6 negative
examples), input
content, output format
Instruction, context
(value definition +
inclusion criteria + 6
positive + 7 negative
examples), input
content, output format

64-7-

6+8-

7+6-

74-6-

6+-6-

6+6-

64-7-

Few-shot
(6+7-)

Few-shot
(6+8-)

Few-shot
(746-)

Few-shot
(7+6-) +
Role-playing

Few-shot
(646-)

Few-shot
(64+6-) +
Role-playing

Few-shot
(6+7-)
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Prompt Content Positive-Negative Ratio Condition
Instruction, context 6+7- Few-shot
(role assignment + (64+7-) +
value definition + Role-playing

inclusion criteria + 6
positive + 7 negative
examples), input
content, output format

Note: n+ represents m positive examples, n- represents n negative examples;
“positive examples” indicate samples that embody the value, “negative examples’
indicate samples that do not embody the value.

Test data for achievement, power, universalism, and benevolence large language
models all came from 400 coded personal strivings in the VEIN manual. For
each value, 100 annotated personal strivings were selected, including 50 that
embodied the value (coded as 1) and 50 that did not (coded as 0). Since these
models will be applied to identify Chinese personal strivings in Study 2, all
test data for each value were translated into Chinese to evaluate large language
model performance on Chinese personal strivings.

For each value under each experimental condition, the model completed judg-
ments on the test dataset (whether the value was present). Based on each
personal striving’ s judgment result (0/1) and actual coding (0/1), confusion
matrices were constructed. A confusion matrix is a square matrix where rows
represent actual categories and columns represent predicted categories, dividing
the matrix into four quadrants: True Positive (TP)—model judgment is 1 and
actual coding is 1; False Positive (FP)—model judgment is 1 but actual coding
is 0; True Negative (TN)—model judgment is 0 and actual coding is 0; False
Negative (FN)—model judgment is 0 but actual coding is 1. Based on confu-
sion matrices, large language model accuracy, precision, and recall rates were
calculated using the following formulas:

Accuracy—the proportion of correctly predicted instances (both positive and
negative) out of total instances:

TP+TN
TP+TN+FP+FN

Accuracy =

Precision—the proportion of correctly predicted positive instances out of all
instances predicted as positive:

TP
TP+ FP

Precision =

Recall—the proportion of correctly predicted positive instances out of all actual

chinarxiv.org/items/chinaxiv-202403.00269 Machine Translation


https://chinarxiv.org/items/chinaxiv-202403.00269

positive instances:
TP

Recall = TP PN
2.2 Results As shown in Table 2-2, large language models achieved accuracy
rates of 0.80 or higher in identifying power, achievement, universalism, and
benevolence values, demonstrating the application potential of large language
models in complex humanistic data annotation. Notably, different prompt tech-
niques were suitable for different values. For power, universalism, and benev-
olence values, precision and recall were relatively balanced, both reaching 0.8,
indicating these value models correctly identified positive examples while avoid-
ing omission of positive instances at similar rates. In contrast, large language
models showed high precision but low recall for achievement value identifica-
tion, meaning the model was very cautious and accurate when predicting posi-
tive cases, only classifying instances as positive when very certain, resulting in
correct positive predictions but missing some instances that should have been
classified as positive.

Table 2-2 Accuracy and corresponding prompt techniques for four value iden-
tification models

Value Accuracy Precision Recall Optimal Prompt Technique
Power 0.82 0.81 0.82 Few-shot (6+7-) + Role-playing
Achievement  0.80 0.89 0.71 Few-shot (6+)

Universalism 0.83 0.85 0.81 Zero-shot

Benevolence 0.84 0.86 0.82 Zero-shot

Note: n+ represents n positive examples, n- represents n negative examples;
“positive examples” indicate samples that embody the value, “negative examples’
indicate samples that do not embody the value.

Table 2-3 shows large language model performance for power value identification
under different prompt techniques. We found that under zero-shot conditions,
ChatGPT had a low decision threshold, identifying most or all positive sam-
ples but also incorrectly classifying many non-target samples as positive. Under
few-shot conditions, as sample size increased (regardless of positive or negative
samples), positive example annotation became stricter, leading to increased pre-
cision and decreased recall, making the model more balanced. Additionally,
comparing performance across different positive-negative ratios, even with iden-
tical total sample sizes, specific positive-negative ratios had inconsistent effects
on accuracy, precision, and recall. Specifically, few-shot (6+7-) showed better
accuracy, precision, and recall than few-shot (7+6-), while few-shot (8+6-) out-
performed few-shot (6+8-) in accuracy and recall. Furthermore, role-playing as
a prompt technique generally improved power value model identification perfor-
mance.
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Table 2-3 Power value identification performance under different experimental
conditions

Condition Positive-Negative Ratio Accuracy Precision Recall
Zero-shot 1:1 0.71 0.65 0.88
Few-shot (6+) 6+ 0.75 0.73 0.78
Few-shot (6-) 6- 0.73 0.68 0.82
Few-shot (6-6-) 6-+6- 0.76 0.75 0.76
Few-shot (8--6-) 8+6- 0.78 0.77 0.78
Few-shot (7+6-) 7+6- 0.77 0.76 0.77
Few-shot (6+6-) 6+6- 0.76 0.75 0.76
Few-shot (6+7-) 6+7- 0.80 0.79 0.80
Few-shot (648-) 6+-8- 0.79 0.78 0.79
Few-shot (746-) 7+6- 0.77 0.76 0.77
Few-shot (7+6-) + Role-playing  7+6- 0.82 0.81 0.82
Few-shot (6+6-) + Role-playing  6-+6- 0.80 0.79 0.80
Few-shot (6+7-) + Role-playing 6+7- 0.84 0.83 0.84

Note: n+ represents n positive examples, n- represents n negative eramples;
“positive examples” indicate samples that embody the value, “negative examples’
indicate samples that do not embody the value.

2.3 Discussion This study attempted to use the GPT-3.5-Turbo large lan-
guage model to identify power, achievement, universalism, and benevolence val-
ues in personal striving lists. Results show that identification accuracy for differ-
ent values reached no less than 0.80, indicating large language models’ potential
for complex text data annotation and analysis.

Using power values as the target, we established different experimental condi-
tions to explore how sample size, positive-negative ratio, and role-playing affect
identification performance. Regarding sample size, we found that increasing
sample size (whether positive or negative) provides more information, helping
large language models more accurately learn and distinguish whether power
values are present in personal strivings. The model becomes more cautious in
prediction, improving precision, reducing recall, and making overall identifica-
tion more balanced. Therefore, future research could attempt to optimize large
language model performance for specific identification tasks by adjusting learn-
ing sample sizes. For tasks where “missing one is worse than misjudging a
hundred,” researchers could increase sample size to improve model sensitivity,
even at the cost of some precision. This approach may be particularly suitable
for high-stakes domains like safety monitoring or disease diagnosis, where rapid
identification of potential positive cases is far more important than avoiding
misjudgment.

Additionally, our study found that positive-negative ratio (i.e., sample bias) also
affects ChatGPT” s identification performance, an aspect rarely mentioned in
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previous research. Results indicate that appropriate positive-negative ratios
can help ChatGPT more effectively learn how values manifest in personal striv-
ings, improving identification accuracy, precision, and recall. Future researchers
training ChatGPT for similar binary classification tasks could experiment with
adjusting positive-negative ratios while fixing total sample size to find optimal
ratio settings and improve model performance. Regarding role-playing, con-
sistent with previous research (Kong et al., 2023), we found that adding role-
playing elements to prompts improved power value identification performance,
suggesting that simulating specific roles or situations may enable ChatGPT to
more deeply understand and analyze values in texts.

Moreover, the study found that suitable prompt techniques differ across values.
For example, power and achievement values performed better under few-shot
conditions, while universalism and benevolence values performed better under
zero-shot conditions. This suggests that appropriate prompt techniques should
be selected based on identification task differences in practical applications. The
findings indicate that large language models can competently perform value
coding work for personal striving texts to some extent. Therefore, in Study 2,
we applied the trained large language models to value coding in personal striving
lists, identifying whether achievement/power/universalism/benevolence values
are present in each personal striving.

3. Study 2: The Mediating Role of Moral Centrality

3.1 Research Hypotheses Based on previous research, this study proposes
that moral centrality mediates the relationship between Zhong-yong thinking
and individual depression/anxiety levels. Specific hypotheses are as follows:

H1: Moral centrality negatively mediates the relationship between Zhong-yong
thinking and depression levels, such that individuals with higher Zhong-yong
thinking exhibit higher moral centrality and lower depression levels.

H2: Moral centrality negatively mediates the relationship between Zhong-yong
thinking and anxiety levels, such that individuals with higher Zhong-yong think-
ing exhibit higher moral centrality and lower anxiety levels.

3.2 Methods This study recruited 150 participants, including 74 males and
76 females, with a mean age of 22.16. Following Hoaglin et al.” s (2000) response
time standards and using Formula 5-1, we set the lower threshold for response
time as the median (Q.50) minus 1.5 times the difference between the median
(Q.50) and lower quartile (Q.25) (1881s). After excluding participants who did
not meet the minimum response time, 121 participants remained (62 males, 59
females; mean age = 22.17).

Threshold Lower Limit = Q59 — (1.5 X (Q59 — Qa5))
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This study used the Zhong-yong Thinking Style Scale (Wu & Lin, 2005), the
Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977),
and the State-Trait Anxiety Inventory (STAI; Spielberger et al., 2020) to mea-
sure Zhong-yong thinking, depression, and anxiety levels. Participants were also
invited to write at least 15 personal strivings beginning with “I try to--” (e.g., “I
try to earn a lot of money to support my parents” ) for subsequent calculation of
moral centrality levels. After excluding incomplete personal striving statements,

we obtained an average of 14.94 valid personal striving records per participant.

Zhong-yong Thinking Style Scale (Wu & Lin, 2005): This 13-item scale
measures individual Zhong-yong thinking levels. Each item presents a hypo-
thetical opinion expression scenario, and participants rate their thinking pro-
cess on a T-point scale (1 = very uncharacteristic, 7 = very characteristic), with
higher scores indicating greater alignment with the described thinking process.
Example item: “I try to find opinions that everyone can accept in situations
of disagreement.” The scale has demonstrated good reliability and validity in
Chinese populations (Sun et al., 2014; Zhou & Li, 2022). Cronbach’ s alpha in
this study was 0.83.

Center for Epidemiological Studies Depression Scale (CES-D): Devel-
oped by the National Institute of Mental Health in the 1970s (Radloff, 1977),
this 20-item scale screens for depressive symptoms in large epidemiological stud-
ies. Each item represents a specific depressive symptom or emotional state
(e.g., sadness, disappointment, sleep disturbance, appetite changes, concentra-
tion difficulties, self-deprecation, reduced life pleasure). Participants rate their
experiences over the past week on a 4-point scale: 0 = rarely or none of the
time (<1 day), 1 = some or a little of the time (1-2 days), 2 = occasionally or
a moderate amount of time (3-4 days), 3 = most or all of the time (5-7 days).
Total scores range from 0-60, with classifications of no depression (0-15), mild
depression (16-20), moderate depression (21-25), or severe depression (26-60).
The scale’ s reliability and validity have been well-established across different
populations (Beekman et al., 1997; Jiang et al., 2019). Cronbach’ s alpha in
this study was 0.93.

State-Trait Anxiety Inventory (STAI): This widely used psychological as-
sessment tool (Spielberger et al., 2020) includes two types of anxiety: State
Anxiety and Trait Anxiety. This study selected the Trait Anxiety scale to
examine how Zhong-yong thinking affects relatively stable anxiety tendencies
through moral centrality. The Trait Anxiety scale contains 20 items rated on
a 4-point scale (1 = almost never, 4 = almost always). Most items are posi-
tively scored (e.g., “I usually feel afraid” ), where higher scores indicate stronger
anxiety; some are reverse-scored (e.g., “I often feel satisfied” ), where lower
scores indicate stronger anxiety. After reverse-scoring appropriate items, the 20
item scores are averaged to obtain trait anxiety levels. STAI has demonstrated
high reliability and validity across samples (Shek, 1988; Vitasari et al., 2011).
Cronbach’ s alpha in this study was 0.92.

Each participant’ s personal striving list was input into the four value identifi-
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cation models trained in Study 1. For each personal striving written by partici-
pants, the models output a judgment (0 = absent, 1 = present) for each value.
As previously described, if a striving contained either power or achievement val-
ues, it was considered to reflect agency motivation; if it contained universalism
or benevolence values, it was considered to reflect communion motivation. Each
participant’ s Moral Centrality Index (MCI) was calculated as:

N
MCI = ——%_ x|
Cr=x N,

where NN, represents the number of personal strivings containing both agency
and communion motivations, IV, represents the number containing only agency
motivation, and N, represents the number containing only communion motiva-
tion.

3.3 Results Table 3-1 shows the distribution of scores for Zhong-yong think-
ing, moral centrality, depression, and anxiety in the research sample, indicating
that the sample covers the full range from low to high on all four psychological
indicators. For Zhong-yong thinking, at least 75% of participants scored above
5 (moderately high level), though some scored below 4 (moderately low level).
This suggests that while Zhong-yong as Chinese traditional culture shapes think-
ing patterns, its influence varies with individual developmental contexts. For
moral centrality, participants averaged over 50% of personal strivings simul-
taneously integrating agency and communion motivations, whereas Hoyda et
al. (2020) found Western samples averaged only about 26%, possibly reflecting
East-West cultural differences. For depression and anxiety, most participants
showed low levels (no significant/mild symptoms), though some exhibited severe
levels.

Table 3-1 Descriptive statistics of psychological indicators

Variable Mean SD Q.25 Q.50 Q.75
Zhong-yong Thinking 5.42 0.82 492 554 6.00
Moral Centrality 52.31 28.45 28.57 53.33 75.00
Depression 14.23 9.87  7.00 12.00 19.00
Anxiety 2.21 0.52 1.85 2.20 2.55

Note: Q.25 = 25th percentile; Q.50 = 50th percentile (median); Q.75 = 75th
percentile.

Correlation analysis revealed that Zhong-yong thinking negatively predicted
depression (r = —0.19,p < .05) and anxiety (r = —0.24,p < .01), while
positively correlating with moral centrality (r = 0.27,p < .01). Addition-
ally, moral centrality showed significant negative correlations with depression
(r = —0.31,p < .01) and anxiety (r = —0.32,p < .01), consistent with research
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hypotheses. Further analysis showed that correlations between moral centrality
and depression/anxiety were stronger than those between Zhong-yong think-
ing and depression/anxiety, highlighting the close relationship between moral
centrality and mental health outcomes.

Table 3-2 Correlation analysis results

Variable 1 2 3 4
1. Zhong-yong Thinking 1

2. Moral Centrality 0.27** 1

3. Depression -0.19*%  -0.31%% 1

4. Anxiety -0.24%F  -0.32%*  0.88%F 1

*Note: ** p < .01, * p < .05.*

Mediation analysis using R’ s mediation package showed that Zhong-yong think-
ing significantly affected depression and anxiety levels through moral centrality.
Moral centrality fully mediated the relationship between Zhong-yong thinking
and depression, and partially mediated the relationship between Zhong-yong
thinking and anxiety. These results demonstrate that Zhong-yong thinking
reduces depression and anxiety levels by enhancing moral centrality, thereby
maintaining mental health.

Table 3-3 Mediation analysis results with depression as outcome

Path Estimate 95% CI Lower 95% CI Upper p-value
Total Effect -0.23 -0.45 -0.01 .04
Direct Effect -0.08 -0.31 0.15 .50
Indirect Effect -0.15 -0.28 -0.05 .01

Table 3-4 Mediation analysis results with anxiety as outcome

Path Estimate 95% CI Lower 95% CI Upper p-value
Total Effect -0.15 -0.26 -0.04 .01
Direct Effect -0.08 -0.20 0.04 .20
Indirect Effect -0.07 -0.15 -0.02 .03

3.4 Discussion This study employed cutting-edge large language model
tools to examine the relationship between Zhong-yong thinking and trait
anxiety /depression at the individual level and the mediating role of moral cen-
trality. Results confirmed the mediating effect of moral centrality: Zhong-yong
thinking influences anxiety and depression levels through moral centrality,
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specifically: (i) Zhong-yong thinking negatively predicts anxiety and depres-
sion; (ii) Zhong-yong thinking positively predicts moral centrality; (iii) Moral
centrality negatively predicts anxiety and depression. These findings broaden
our understanding of how Zhong-yong thinking affects mental health and
provide scientific insights for designing educational strategies using Zhong-yong
philosophy to reduce anxiety and depression.

Guided by Zhong-yong thought, Confucianism’ s principle of “prioritizing pub-
lic interest over private interest” reflects its perspective on individual-society
relationships. This principle emphasizes prioritizing public interest when han-
dling its relationship with private interest, but does not require complete self-
sacrifice (Li, 2012). Confucianism views personal and public interests as not
always contradictory but interdependent: a stable, harmonious social environ-
ment provides a stage for individual growth and self-realization, while individ-
ual contributions to social welfare promote societal development, whose benefits
individuals can then enjoy (Gao, 2006). This Confucian principle of mutual pro-
motion between personal and public interests aligns conceptually with Frimer
and Walker’ s (2009) moral centrality coordination model. Our study similarly
found that individuals more deeply influenced by Zhong-yong culture could bet-
ter coordinate personal and public interests, often making public interest their
ultimate goal.

When individuals find balance between personal and social interests, viewing
personal interest as a pathway to achieving others’ /societal interests, internal
conflicts can be effectively reduced. In collectivist cultures like China’ s, indi-
viduals are often encouraged to prioritize group welfare over personal interest
(Chen, 1999). In such societies, individuals who excessively pursue personal
goals and interests, behaving inconsistently with group norms, often face social
criticism and exclusion (Hornsey et al., 2006). Conversely, if individuals repeat-
edly sacrifice self-interest to meet others’ expectations and excessively pursue
social approval, deriving self-worth from unstable external events (e.g., oth-
ers’ reactions), they often experience greater psychological pressure (Crocker,
2002). Both extreme situations hinder mental health promotion and mainte-
nance. However, if individuals can coordinate both motivations well—realizing
self-value while achieving culturally meaningful goals aligned with environmen-
tal values—they can further enhance self-efficacy and self-esteem (Lonnqvist et
al., 2009; Ordun & Akiin, 2017), forming positive individual-society interactions
and reducing mental health risks.

4. General Discussion

This series of studies deeply explored the impact of Zhong-yong thinking on
mental health, focusing on the mediating role of moral centrality and employ-
ing emerging tools such as large language models and social media big data for
empirical research. Study 1 revealed the application potential of large language
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models in psychological annotation, particularly ChatGPT" s ability to identify
achievement, power, universalism, and benevolence values in individual texts
with acceptable accuracy. Study 2 used the large language model trained in
Study 1 to assist in measuring individual moral centrality, finding that Zhong-
yong thinking can enhance moral centrality and thereby reduce depression and
anxiety levels. This series not only reveals the potential mechanisms through
which Zhong-yong thinking affects mental health via moral centrality but also
demonstrates the application potential of large language models in psychological
research, providing new perspectives and methods for understanding and inter-
vening in mental health issues while introducing new technological approaches
to the field.

Study 1 explored GPT-3.5-Turbo’ s ability to identify values (power, achieve-
ment, universalism, benevolence) in personal striving lists, revealing large lan-
guage models’ potential for processing complex text data and examining how
sample size, positive-negative ratio, and role-playing techniques affect power
value identification. Future researchers could optimize large language model
performance for specific identification tasks by setting different learning sample
sizes and types in prompts and considering role-playing techniques. Indeed, in-
creasing prompt techniques (e.g., chain-of-thought, self-consistency) are being
discovered to affect large language model performance. Future research could
further explore how these techniques impact text value identification tasks and
the application potential of large language models and prompt engineering in
other psychological research areas.

Study 2 analyzed the relationship between Zhong-yong thinking and mental
health, revealing the mediating role of moral centrality. Regarding Zhong-yong
thinking, we found that it effectively reduces anxiety and depression by enhanc-
ing moral centrality, highlighting its positive role in maintaining mental health.
Zhong-yong thinking promotes harmony among intrinsic motivations, enhances
moral centrality, and thereby preserves mental health. These findings not only
enrich our understanding of how cultural factors influence mental health mech-
anisms but also provide insights for leveraging cultural advantages to maintain
and promote mental health in today’ s increasingly severe mental health environ-
ment. Indeed, President Xi Jinping discussed the relationship between personal
dreams and national dreams at the First Session of the 12th National People’
s Congress, noting that youth should closely link personal ideals with national
dreams, realizing “personal dreams” through dedication to the “Chinese Dream,”
where the “Chinese Dream” provides a strong stage for realizing personal dreams,
and personal dreams lay the foundation for realizing the “Chinese Dream.” Our
research theoretically confirms that such values can help individuals better bal-
ance personal and public interests, promoting citizens’ mental health and social
development. Future policymakers could advocate for values emphasizing both
personal development and collective well-being, helping citizens balance individ-
ual and collective interests through Zhong-yong thinking education.

Although this study combined large language model technology to overcome

chinarxiv.org/items/chinaxiv-202403.00269 Machine Translation


https://chinarxiv.org/items/chinaxiv-202403.00269

ChinaRxiv [$X]

limitations of traditional methods in measuring individual and group moral cen-
trality, providing new perspectives on how culture affects mental health, these
technologies not only reduced research costs and improved efficiency but also
pointed to new technical paths for future research. However, several limitations
remain:

First, although Study 1 confirmed that ChatGPT can efficiently assist re-
searchers in completing value identification tasks in personal strivings with
acceptable accuracy, there remains room for optimization compared to the
89%-95% inter-coder reliability in previous manual annotation studies (Hoyda,
2020). Future researchers could improve identification efficiency through
more refined context settings and diverse prompt techniques. For instance,
“changing others’ cognition/behavior/thinking” is an inclusion criterion for
power values, but we found that listing this criterion alone, as in the VEIN
manual, did not enable ChatGPT to accurately identify cases of object
cognition/behavior/thinking changes, resulting in false-negative errors. Object
identification involves understanding sentence structure and recognizing action
recipients or affected objects, increasing semantic complexity to some extent.
Previous research indicates that as semantic complexity increases, so does
ChatGPT’ s probability of generating inaccurate responses (Dhar & Bose,
2024). For such specific linguistic features, future researchers could try more
refined guidance combined with examples to reduce semantic complexity and
improve model identification ability.

Second, this study’s sample selection exhibited some bias, specifically in Study 2’
s predominant use of undergraduate participants aged 18-30 (mean age = 22.17),
representing a young population. This sampling bias may affect the generaliz-
ability and universal validity of findings, as this specific group may not fully
represent broader demographic characteristics. Although the sample selection
was limited to younger groups, it still provided in-depth insights into mental
health mechanisms in this specific population. Future research should include
broader age ranges and participants from diverse backgrounds to improve rep-
resentativeness and generalizability. Expanding sample coverage across socioe-
conomic status, education level, cultural background, and other factors would
enhance conclusion applicability and robustness.

In summary, although this study has limitations regarding data sources and
technical methods, including sample diversity and measurement accuracy, it
successfully overcame restrictions of traditional research methods, providing
new perspectives and approaches for exploring complex mechanisms of culture’
s impact on mental health while offering valuable insights for mental health
interventions and policy-making.
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5. Conclusion

This study focused on exploring the mechanisms through which Zhong-yong
thinking affects mental health, verifying the potential mediating role of moral
centrality. In this process, we attempted to use large language model technology
to overcome problems encountered in traditional psychological measurement
processes. The conclusions are as follows:

1. The GPT-3.5-Turbo large language model can accurately identify values in
personal striving lists, achieving accuracy rates no less than 0.8 for power,
achievement, universalism, and benevolence values. Future researchers
could train large language models to complete value annotation work, re-
ducing manual coding burden and improving data processing efficiency,
thereby enriching research methods in this field.

2. Moral centrality negatively mediates the relationship between Zhong-yong
thinking and individual depression/anxiety levels. Specifically, individu-
als with higher Zhong-yong thinking can better coordinate and balance
agency and communion motivations, enhancing their moral centrality and
consequently experiencing lower depression/anxiety levels.
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