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Abstract
The stability and variability of values has long been a focal point of debate in
this field. In recent years, researchers have begun to explore the mechanisms
underlying differences in value stability from a cognitive neuroscience perspec-
tive. Existing neural response evidence suggests that when a value is cognitively
constructed based on deontological absolute rules, or when it exhibits represen-
tational consistency with self-concept, it tends to remain stable; otherwise, it
may undergo changes in importance under external influences (such as persua-
sion from others). Future research should further enrich and refine cognitive
neuroscientific processing models of the relationship between value stability and
variability, and explore the cognitive neural mechanisms underlying long-term
value change, to facilitate the practical application of theoretical research in
values education.
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Abstract
The stability and variability of values have long been central to debate in this
field. In recent years, researchers have begun exploring the mechanisms un-
derlying differences in value stability from a cognitive neuroscience perspective.
Existing neurophysiological evidence indicates that when a value is cognitively
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constructed based on deontological absolute rules or exhibits representational
consistency with self-concept, it tends to remain stable. Otherwise, it may
undergo significant changes in importance under external influence (e.g., per-
suasion). Future research should further enrich and refine cognitive neurosci-
entific processing models that elucidate the relationship between value stability
and variability, and explore the cognitive neural mechanisms behind long-term
value change to promote the practical application of theoretical research in val-
ues education.

Keywords: values; stability; variability; cognitive neural mechanisms

1. Introduction
Values represent a belief system through which people judge right from wrong,
good from evil, and gain from loss. They not only guide us in pursuing our ideals
but also determine the choices we make in life (Huang, 2014). Psychology has
long engaged with the study of values, conducting extensive research on their
psychological structure, processing mechanisms, functional roles, and measure-
ment tools, yielding substantial progress in related domains (Huang & Zheng,
2005). Values are generally considered relatively stable psychological structures
(Rokeach, 1973), with many scholars arguing that once formed, values can only
undergo minor adjustments within existing value structures (Lubinski, Schmidt,
& Benbow, 1996; Schwartz & Rubel, 2005). However, both everyday experience
and existing research findings (Rokeach, 1973; Sheldon, 2005) demonstrate that
certain values can change substantively. The question of whether values are
stable or variable has remained a focal point of contention among researchers.

Research on value stability has primarily focused on two aspects. First, within
Schwartz’s theoretical framework of values, longitudinal studies using instru-
ments such as the Schwartz Value Survey (SVS; Schwartz, 1992) and the Portrait
Values Questionnaire (PVQ; Schwartz, 2001) have revealed trends in value sta-
bility across time and contexts, finding that individuals’value rankings remain
largely stable (Milfont et al., 2016; Sundberg, 2016). Second, researchers have
examined the most stable components of values, such as protected values (value
concepts that resist utilitarian trade-offs) (Gibson et al., 2016), investigating
how they withstand challenges from temptation or social influence (Atran &
Ginges, 2015). Overall, extensive research indicates that people’s value hierar-
chies remain generally stable, with certain values effectively resisting external
informational impact and exhibiting absolutely stable psychological characteris-
tics.

Nevertheless, numerous studies have also found that certain values can change
under specific situational or experimental manipulations. Bardi and Goodwin
(2011) defined value change as alterations in the importance of particular values,
identifying five methods that can induce such change: priming (e.g., bicultural
individuals exhibit corresponding values based on cultural cues; Gardner et al.,
1999), adaptation (e.g., immigrants’values gradually converge with those of their
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host country while diverging from their birthplace values; Lönnqvist et al., 2013;
Rudnev, 2014), identification (e.g., parenthood triggers value shifts, with new
parents emphasizing conservation values more strongly; Lönnqvist et al., 2018),
consistency maintenance (e.g., changing behavior first, then adjusting values to
rationalize the behavior; Grant & Sagiv, 2009), and persuasion (e.g., provid-
ing adolescents with persuasive facts increases the importance of stimulation,
self-direction, and universalism values while decreasing security and conformity
values; Döring & Hillbrink, 2015).

In summary, previous evidence demonstrates that human values possess both
relatively stable psychological structures and situational malleability. This sug-
gests that discussing values as either stable or variable is overly simplistic. In-
stead, values should be viewed as an open, dynamic system (Huang, 2014) in
which some values tend to maintain stability while others are more susceptible
to external influence during continuous interaction with environmental infor-
mation. However, prior research has largely described the phenomena of value
stability and change without exploring underlying mechanisms or attempting to
resolve the stability-variability debate.

Recent advances in cognitive neuroscience and functional magnetic resonance
imaging (fMRI) have made it possible to reveal the psychological processing and
neural mechanisms of values, providing more direct analytical perspectives for
understanding value stability and variability. This paper reviews relevant re-
search in cognitive neuroscience, addressing two central questions: how certain
values maintain stability and how others undergo change. We attempt to inte-
grate the stability-variability debate at the level of neural processing mechanisms
and conclude by proposing future directions to provide theoretical reference for
subsequent research.

2. How Values Maintain Stability
Protected values are considered the most stable components of the value sys-
tem. Examining their neural processing patterns can illuminate why certain
values remain stable. This section uses protected values as a representative
case to discuss the cognitive-neural mechanisms underlying value stability from
two perspectives: cognitive construction principles and relationship with self-
concept.

2.1 Deontological-Based Cognitive Construction

Values are essentially abstract conceptual representations (Huang, 2014) and
collections of social rules (Zahn et al., 2007). People process values through two
approaches: deontological or utilitarian principles. The former emphasizes judg-
ment of an act’s nature rather than its outcomes (Baron, 2009), involving binary
right/wrong distinctions similar to moral intuition. The latter operates within
a utility framework, weighing pros and cons to maximize benefits. Research
indicates that protected values employ deontological rather than utilitarian con-
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struction. For instance, Berns et al. (2012) found that protected values activated
the temporoparietal junction (TPJ) and ventrolateral prefrontal cortex (vlPFC)
—regions associated with moral judgment of beliefs (Young et al., 2010) and se-
mantic rule extraction (Sharot et al., 2012). In contrast, non-protected values
more strongly activated the inferior parietal lobules (IPL), which participate in
utilitarian value computation and decision-making (Bhanji et al., 2010; Kable &
Glimcher, 2009). This suggests that protected values are processed as absolute
rules rather than through cost-benefit analysis.

Building on this, Hamid et al. (2019) examined how protected values occupy cen-
tral positions in belief systems among supporters of Lashkar-e-Toiba (a South
Asian terrorist organization). They found that when reporting willingness to sac-
rifice for protected values, participants showed significantly reduced dorsolateral
prefrontal cortex (dlPFC) activity. Since dlPFC is involved in cognitive control
and response inhibition (Carter & Veen, 2007), this suggests that protected val-
ues involve less deliberation and more automatic deontological processing based
on right/wrong distinctions.

Deontological rule construction enables protected values to maintain stability
against social conformity pressure or temptation. In Pincus et al.’s (2014) study,
participants first rated their agreement with value statements, then learned how
many others disagreed with them. When participants maintained their pro-
tected values under peer pressure, vlPFC activity increased significantly. Since
vlPFC is associated with semantic rule extraction (Sharot et al., 2012), this sug-
gests individuals rely on deontological principles to resist social influence—treat-
ing protected values as absolutely correct and non-negotiable. Similarly, Dogan
et al. (2016) investigated how individuals maintain integrity values when facing
monetary temptation. Participants role-played as CEOs choosing between hon-
est reporting and fraudulent reporting for personal gain. Results showed that
individuals who valued integrity more strongly exhibited greater activation in
dlPFC and inferior frontal gyrus (IFG) when facing economic temptation. Since
IFG is involved in semantic rule representation (Souza et al., 2009) and dlPFC
in cognitive control and response inhibition (Carter & Veen, 2007), these find-
ings suggest that individuals who strongly value integrity may extract absolute
rule representations and engage cognitive control to resist monetary temptation,
thereby maintaining their principles.

In summary, the stability of protected values is closely related to their deontolog-
ical cognitive construction, which makes them highly principled and effectively
resistant to environmental impact.

2.2 Representational Consistency with Self-Concept

Recent neuroimaging research on protected values has also revealed their high
representational consistency with self-concept. In Brosch et al.’s (2012) study,
participants completed two tasks: rating the personal importance of values and
rating their liking of behaviors. Compared to economic value judgments, value
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judgments activated the medial prefrontal cortex (mPFC)—a region closely asso-
ciated with self-related information processing. Additionally, value importance
ratings correlated with precuneus activation, which participates in self-related
episodic memory and self-reflection (Fransson & Marrelec, 2008). These results
preliminarily suggest that important values overlap representationally with self-
concept.

Further evidence comes from Kaplan et al. (2016), who used ecologically valid
materials (online stories representing different value orientations) to examine
neural representation differences between protected and general values. They
found that understanding protected values activated posterior medial cortices
(PMC, including precuneus and posterior cingulate), TPJ, and mPFC more
strongly than non-protected values. These regions have been implicated in au-
tobiographical memory and self-information processing (Araujo et al., 2014),
further indicating that protected value processing requires greater involvement
of the self-processing system and exhibits high representational consistency with
self-concept.

From a functional perspective, the close connection between protected values
and self-representation may serve as an important stability-maintaining strat-
egy. The self occupies the core of the personality system, integrating cognition,
emotion, motivation, and volitional behavior (Guo, 2018). People show positive
affective preferences for self-related information (Falk & Scholz, 2018), making
values integrated into self-concept more likely to receive attention. Verplanken
and Holland (2002) found that values’influence on behavior depends on their de-
gree of self-internalization—only self-identified values are important and directly
influence behavior. Subsequent behavioral research confirmed that priming and
highlighting the self significantly strengthens values’predictive power for corre-
sponding behavior (Ehret, 2019; Tao & Au, 2014). Pretus et al.’s (2019) neu-
roimaging study also showed that stronger willingness to fight or die for a value
correlated with greater ventromedial prefrontal cortex (vmPFC) activity. The
vmPFC is involved in both subjective value assignment during decision-making
(Bartra et al., 2013) and self-related information processing (Yang, Huang, &
Fu, 2012), while dlPFC is associated with negotiation reasoning and cost-benefit
integration. These findings suggest that self-internalization may lead individ-
uals to assign highest subjective value to a value concept, reducing cognitive
trade-offs during processing and making it difficult to challenge. Conversely,
when a value becomes part of self-concept and identity (Hitlin, 2003), changing
it would mean altering self-schemas—a psychologically costly process that may
trigger cognitive dissonance (Grant & Sagiv, 2009), potentially explaining why
protected values resist change.

2.3 Summary

Analysis of neuroimaging research on protected values reveals psychological
mechanisms underlying value stability. First, protected values are constructed
through deontological principles, making them unchangeable “absolute truths”
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that bypass cost-benefit analysis and logical reasoning when challenged, thus en-
suring stability. Second, protected values exhibit substantial representational
overlap with the self-concept system, making values integrated into the self-
system more strongly motivated to maintain self-consistency and subjectively
assigned highest value, further enhancing stability. These mechanisms provide
cognitive-neural perspectives and evidence for understanding value stability
while suggesting potential pathways for value change: if values are not con-
structed as“absolute”rules or integrated into self-concept, might they be more
susceptible to change? The following section addresses this question.

3. How Values Change
Although many methods can effectively alter individuals’values, cognitive neu-
roscience research has primarily focused on persuasion—changing values by in-
creasing the importance of new value concepts or reducing commitment to ex-
isting ones. This section uses persuasion as a representative case to discuss the
underlying cognitive processing patterns.

3.1 Value Trade-offs and Cognitive Reappraisal

As previously discussed, protected values maintain stability partly through de-
ontological construction as absolute rules, making them resistant to change.
However, not all values are constructed deontologically. Utilitarian principles
represent an alternative construction method, where individuals calculate ex-
pected benefits of different value orientations and choose the most adaptive
option when values conflict (Brosch & Sander, 2013). Persuasion works by
demonstrating the advantages of new concepts or shortcomings of existing ones,
enabling individuals to conduct value trade-offs and make optimal decisions
(Falk & Scholz, 2018). Neuroimaging studies show that accepting new values
during persuasion activates brain regions responsible for value evaluation and
computation. For example, Cooper et al. (2017) found that among sedentary in-
dividuals, functional connectivity strength between value computation systems
predicted subsequent behavior change: stronger activation and connectivity be-
tween vmPFC and ventral striatum (VS) in response to “increase physical
activity”messages correlated with greater reductions in sedentary time. Since
vmPFC and VS play important roles in utilitarian computation for maximizing
primary (e.g., food, sex) and secondary (e.g., money) values (Bartra et al., 2013;
McNamee et al., 2013), Cooper et al. (2017) suggested that health concepts may
lead some sedentary individuals to recognize health benefits, weigh them in the
brain, and alter their lifestyle principles based on self-interest maximization.
Similarly, research on smokers found that stronger vmPFC-VS connectivity af-
ter exposure to negative smoking information predicted greater likelihood of
behavior change (Falk & Scholz, 2018).

Additionally, values contain unreflective cognitive components that people strug-
gle to justify, treating them simply as social rules to follow (Chen & Zheng,
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2010). When values are not constructed as deontological“absolute truths,”log-
ical persuasion may enable individuals to recognize their unreasonable aspects
and alter their value structures through cognitive reappraisal (Bardi & Goodwin,
2011). Yomogida et al. (2017) examined this neural process by having partici-
pants rate their agreement with values (e.g.,“talking on public transportation”
) and knowledge beliefs (e.g., “sugar is harmful to health”), then performing
four persuasion tasks (agree/disagree with values/knowledge). After persuasion,
participants re-rated their agreement. Results showed that value change acti-
vated temporal pole and dorsomedial prefrontal cortex more than knowledge
belief change—regions important for social information processing and mental
state inference (Mars et al., 2012). Additionally, increased opposition to values
correlated with enhanced left middle temporal gyrus (MTG) activity, suggest-
ing reasoning and cognitive reappraisal processes (Buhle et al., 2014; Wei et
al., 2012). These findings indicate that after receiving persuasive information,
individuals engage in judgment, reasoning, and decision-making processes that
may deem certain values unreasonable, leading to cognitive deconstruction and
reduced endorsement. The capacity to reflect on and reappraise values within
a rational framework is essential for value change, suggesting that changeable
values are “relative truths”rather than deontological absolute rules.

3.2 Enhancing Association with Self-Concept

As previously noted, integrating values into self-concept increases their impor-
tance and endorsement, representing a key mechanism for protected value stabil-
ity. However, not all values undergo this self-identification process, and values
excluded from self-concept are relatively less important. Can persuasion en-
hance the association between values outside self-identification and self-concept,
thereby increasing their importance and changing behavior?

Because direct persuasion to accept previously unendorsed values can trigger
self-threat, researchers often combine it with self-affirmation—affirming the self’
s wholeness and worth to buffer this threat (Sherman & Hartson, 2011; Wak-
slak & Trope, 2009; He & Huang, 2012)—to facilitate smoother integration be-
tween values and self-concept. This approach has been applied in education and
health domains to change values and behaviors (Epton et al., 2015; Sweeney &
Moyer, 2015). Recently, Falk et al. (2015) examined this process neurally by
recruiting sedentary participants (who did not value healthy lifestyles) and di-
viding them into experimental and control groups. The experimental group
completed a self-affirmation exercise (reflecting on their most important values).
Both groups received persuasive messages about health importance and seden-
tary threats while neural activity was recorded. Results showed that compared
to controls, the experimental group significantly reduced sedentary behavior,
with reduction magnitude correlating with vmPFC activity. Since vmPFC is
a convergence zone for value computation and self-related thinking (Bartra et
al., 2013; Levy & Glimcher, 2012), this activation suggests a “self-value inte-
gration”process where persuasive concepts are incorporated into self-concept
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(Vezich et al., 2017). Falk et al. (2015) concluded that self-affirmation makes
health values more self-relevant, facilitating their integration into self-concept
and promoting acceptance of corresponding lifestyles. This demonstrates that
persuading individuals to incorporate previously unimportant values into their
self-system significantly enhances value importance and endorsement, represent-
ing an effective method for changing value structures.

3.3 Summary

Persuasion is the most common laboratory method for changing values. Sum-
marizing relevant cognitive neuroscience research reveals its underlying mecha-
nisms: First, when persuaded values are not deontologically constructed (e.g.,
health concepts are not principled values for most people), persuasion enables
utilitarian thinking and optimal choice, increasing value importance. Second,
persuasion can trigger cognitive deconstruction, reducing the perceived reason-
ableness of existing values and weakening commitment. Third, persuasion can
incorporate values into self-concept through self-affirmation, increasing their
importance and behavioral impact.

4. Understanding the Relationship Between Value Stability
and Variability from a Cognitive Neuroscience Perspective
In conclusion, value stability and variability are not mutually exclusive but
should be discussed within an integrated system explaining why some values
tend toward stability while others are more changeable. Many researchers
view values as having hierarchical structures (Brosch et al., 2011; Ehret, 2019;
Schwartz, 2012), where values differ in importance: more central values have
higher importance and endorsement, and different importance levels involve
distinct cognitive processing patterns. Within this framework and incorporat-
ing recent cognitive neuroscience evidence, we propose a preliminary cognitive
neuroscientific processing model of value stability and variability (see Figure 1
[Figure 1: see original paper]).

First, the value system has hierarchical properties, with different levels show-
ing distinct neural representations. The most important values, such as pro-
tected values, are represented as deontological absolute rules involving TPJ,
vlPFC, and IFG. Additionally, protected values are neurally linked to the self-
processing system, involving mPFC, precuneus, and vmPFC. As value impor-
tance decreases, general values may become collections of social concepts and
rules requiring recruitment of brain regions associated with abstract conceptual
knowledge representation, such as the anterior temporal lobe (aTL) (Duc et al.,
2013; Zahn et al., 2009). Second, these neural structural differences produce
stability variations in resisting external impact. Protected values’deontologi-
cal representation confers absolute correctness, making them difficult to replace.
Self-internalization makes them supreme values subjectively assigned extremely
high worth, rendering external value evaluations difficult to challenge. Con-
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versely, general values’neural structures make them unstable. Experimental
interventions reveal three pathways for change: (1) cognitive deconstruction
and rule reorganization through persuasion, involving TPJ, dmPFC, and MTG
in judgment, reasoning, and decision-making, reducing existing values’impor-
tance; (2) utilitarian trade-offs between old and new values (activating IPL,
dlPFC) leading to acceptance of persuasive information based on self-interest
maximism (activating vmPFC, VS), abandoning original values; and (3) self-
affirmation activating vmPFC to produce self-value integration, incorporating
previously non-self values into self-concept, increasing their importance and sta-
bility. In summary, values constructed more through absolute rules and self-
internalization show higher stability; deviation from these neural construction
patterns reduces importance and increases variability.

[Figure 1: see original paper]

However, this model remains preliminary, based on limited existing evidence
with many assumptions requiring further verification. Future research should
integrate more value types and influencing factors to enrich and refine the model
and enhance its explanatory power.

5. Summary and Outlook
Values are core constructs in individual socialization (Li & Huang, 2013). Sta-
ble values provide sustained motivation for goal achievement, while changing
inappropriate concepts and behaviors represents crucial work for education and
social media. Therefore, revealing the relationship between value stability and
variability and exploring underlying mechanisms holds significant theoretical
and practical value. Although burgeoning brain mechanism research provides
new perspectives and evidence, this field remains in its infancy with notable
limitations. Future research should address the following issues.

First, the formation mechanisms of hierarchical value representations need clar-
ification. Current findings suggest the value system has hierarchical properties
with differential stability and variability. How does this hierarchy form? No
clear answers exist yet, though the process may trace to value formation (Boer
& Boehnke, 2016). For example, values vertically transmitted from parents
during childhood or strongly endorsed religious values promoted by religious
groups often contain absolute“must”components closely linked to self-identity.
These deeply rooted behavioral guidelines may constitute initial components
of core-level values, differing in stability from general values formed during
socialization, but whether different formation pathways exist requires further
investigation. Additionally, while absolutely stable values differ from change-
able values in rule construction and self-internalization, how these differences
are distributed and interact in neural networks, whether correspondences exist
between them, and how such correspondences contribute to hierarchical value
formation remain unanswered questions requiring more sophisticated designs
and techniques.
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Second, research scope on value stability and variability should expand. Current
stability research focuses almost exclusively on protected values, while change
research primarily uses persuasion. This limited scope only roughly outlines
cognitive processing mechanisms, obscuring the overall pattern. Many labora-
tory methods beyond persuasion can change values (Arieli et al., 2014; Bardi &
Goodwin, 2011; Hitlin & Civettini, 2017), likely involving distinct psychological
pathways and neural mechanisms. Furthermore, most research addresses“cold”
cognitive aspects of value stability and change, while“hot”emotional processing
may also be involved. For example, when monetary compensation forces com-
promise on important values, individuals experience negative emotions (e.g.,
anger, disgust) that strengthen original value commitment—the “backfire ef-
fect”(Atran & Ginges, 2012; Sheikh et al., 2012). Although Duc et al. (2013)
identified neural correlates of the backfire effect (amygdala, anterior temporal
lobe, fronto-temporal-limbic network), how“cold”and“hot”processes interact
remains unclear. Future research should address these issues to enrich theoreti-
cal models of value hierarchy and cognitive-neural mechanisms, providing more
comprehensive understanding of value stability and variability.

Third, cognitive neural mechanisms of long-term value change require explo-
ration. Most current research examines short-term changes in laboratory set-
tings, investigating state-level neural patterns. It remains uncertain whether ex-
perimental interventions produce genuine value change, making identified neural
activation patterns potentially incomplete. Longitudinal studies show that ma-
jor life experiences such as migration (Bardi et al., 2014; Lönnqvist et al., 2011)
or workplace transitions (Sandal & Bye, 2015; Sandal et al., 2011) induce long-
term value changes. Existing values have stable neural foundations reflected in
spontaneous brain activity and even structural features (Zacharopoulos et al.,
2017; Zacharopoulos et al., 2016). Given brain plasticity, structural changes in
value systems must correspond to significant shifts in neural response patterns.
Future research should adopt static perspectives, comparing spontaneous neu-
ral activity and structural changes before and after value change, to provide
stronger evidence for the neural mechanisms of value change.

Finally, intervention studies based on enriched theory can promote practical
application in values education. Enhancing the importance and stability of
core values and transforming them into emotional identification and behavioral
habits represents a crucial task in education and propaganda (Jiang, 2018). How-
ever, Yu and Wang (2013) found that although Chinese college students endorse
socialist core values, they fail to internalize them. As discussed, self-affirmation
methods that integrate values with self-concept have shown significant effects in
laboratory studies and are being applied in values and behavior change research
abroad. Future values education practice should incorporate relevant theoreti-
cal findings with further innovation and expansion to promote and consolidate
the stability of socialist core values in individuals’belief systems.
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