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Introduction: Moral reasoning is a key component of moral development, yet

its role in regulating stress during high-pressure social conflicts in adolescents is

underexplored. This study investigated the influence ofmoral reasoning ability on

decision-making and stress responses in Chinese adolescents during a simulated

social-moral conflict.

Methods: Chinese adolescents (N = 118, 14–17 years) were grouped into high

and low moral reasoning ability based on their Defining Issues Test-2 (DIT-2)

scores. In a counterbalanced design, they were exposed to a high-pressure

social-moral conflict scenario in immersive virtual reality (VR) and a neutral

control condition. We measured physiological stress (heart rate), psychological

stress (state anxiety), and moral decision-making (accuracy, speed).

Results: The VR scenario successfully induced greater physiological arousal

(higher heart rate) and state anxiety compared to the control condition. However,

the level of moral reasoning ability had no significant e�ect on moral decision-

making accuracy or state anxiety. A non-significant trend suggested that high-

reasoning participants exhibited slightly lower average heart rates during the VR

conflict, hinting at a potential stress-bu�ering e�ect.

Discussion: The findings indicate that the practical application of moral

reasoning in adolescents is strongly moderated by situational pressures and

developmental factors. While higher moral reasoning may not bu�er against

acute stress or improve immediate decision-making in intense social conflicts,

this study highlights the value of VR for examining moral behavior in ecologically

valid contexts. Future research with larger samples is needed to verify the

potential stress-bu�ering trend.

KEYWORDS

moral reasoning, adolescent stress, social-moral conflict, virtual reality (VR), heart rate,
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1 Introduction

Moral Intelligence (MI) is a key construct for understanding the cognitive and

emotional processes behind ethical behavior (Huy and Phuc, 2024; Tanner and Christen,

2014). It is defined as the ability to discern right from wrong and act on ethical convictions,

encompassing components like moral identity, empathy, and moral reasoning (Lennick

and Kiel, 2011; Narvaez, 2010). This study focuses specifically on moral reasoning: the

cognitive process of determining an ethical course of action based on principles and

outcomes (Bucciarelli et al., 2008). Rooted in Kohlberg’s (1984) stage theory, moral

reasoning is thought to progress from self-centered logic to the application of universal

principles, a crucial skill for navigating complex social dilemmas.
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Despite extensive research on the broader MI construct, the

specific role of moral reasoning in regulating stress during high-

pressure social conflicts remains underexplored, particularly in

adolescents. Adolescence is a critical period of cognitive and

emotional growth, marked by heightened social sensitivity and

the formation of a moral identity (Kohlberg, 1984; Snarey et al.,

1985). While studies linkMI to better ethical decisions (Tanner and

Christen, 2014), its function during acute, socially complex stress is

less understood.

Research suggests that well-developed MI may support stress

management (Asefi Far et al., 2023), yet the immediate pressure of

real-world moral dilemmas can overwhelm the cognitive resources

of adolescents, whose regulatory systems are still maturing

(Steinberg, 2005). To investigate this gap, the present study uses an

immersive Virtual Reality (VR) environment to simulate a realistic

social-moral conflict. VR offers a methodologically rigorous

platform to examine how moral reasoning ability influences

stress responses and decision-making, providing a high degree of

experimental control and ecological validity (Ni et al., 2023; Parsons

and Rizzo, 2008).

Based on this theoretical framework, we tested the following

specific hypotheses:

1. The VR social-moral conflict scenario would successfully

induce stress, resulting in significantly higher physiological arousal

(heart rate) and self-reported state anxiety compared to a neutral

control condition.

2. Moral reasoning ability would serve a stress-buffering

function. We predicted that adolescents with higher moral

reasoning ability would exhibit attenuated physiological and

psychological stress responses during the VR conflict compared to

those with lower moral reasoning ability.

3. Higher moral reasoning ability would be associated with

more effective decision-making under pressure. We predicted

that participants in the high-reasoning group would demonstrate

greater decision-making accuracy within the VR scenario.

2 Literature review

2.1 Theoretical background

Moral intelligence (MI) involves the cognitive and emotional

processes underlying ethical behavior and decision-making

(Kornilova and Chigrinova, 2014), defined as the ability to

distinguish right from wrong, uphold ethical convictions, and

act accordingly despite challenges (Lennick and Kiel, 2011).

As a multifaceted construct, MI integrates key components

such as moral reasoning, empathy, and moral identity to shape

moral actions.

Moral reasoning, a core MI component, entails evaluating

ethical rightness or wrongness based on principles and outcomes

(Rest et al., 1999). Rooted in Kohlberg’s (1984) stages of moral

development, it evolves from self-focused logic to principled

thinking, with advanced reasoning linked to higher MI and better

navigation of complex dilemmas (Gibbs et al., 2007). Empathy,

another key element, encompasses understanding (cognitive

empathy) and sharing (affective empathy) others’ emotions (Davis,

1983). It fosters compassion and prosocial behavior, with research

showing higher empathy correlates with ethical adherence and

helping actions (Eisenberg et al., 2006; Krol and Bartz, 2022).

Together, moral reasoning and empathy build moral identity—

the degree to which being moral is central to one’s self-concept

(Aquino and Reed, 2002; Boegershausen et al., 2015)—enhancing

consistency between beliefs and actions (Hannah et al., 2020; Hardy

and Carlo, 2005).

Social-moral conflict, where personal values clash with

social norms (Lehalle, 2020; Turiel, 2002), also shapes MI and

decision-making (Weber, 2019). Such conflict can cause cognitive

dissonance and distress, especially under pressure or when

observing unethical acts (Chowdhury, 2017; Rest et al., 1999). Its

effects vary: it may foster moral growth by reinforcing values (Blasi,

1980; Chorus, 2015) or lead to moral disengagement if unresolved,

prompting rationalized unethical behavior (Bandura, 1999; White

et al., 2009). Effectively managing social-moral conflict is thus a

critical MI skill, emphasizing the need to develop moral reasoning

and empathy across contexts (Bajovic and Rizzo, 2021).

2.2 Moral intelligence and decision-making

Moral intelligence (MI) plays a significant role in decision-

making processes, particularly during adolescence, a key period

of cognitive and emotional growth. Research exploring the link

betweenMI and ethical decision-making reveals complexity. While

higher MI levels generally correspond with more ethical choices

and enhanced decision-making capabilities under pressure and

uncertainty, inconsistencies in the findings necessitate a closer

examination of this relationship.

Substantial research indicates that higher MI promotes more

ethical decision-making. Adolescents with greater MI demonstrate

stronger abilities to discern right from wrong, align decisions with

ethical principles, and resist unethical temptations (Lennick and

Kiel, 2011; Tanner and Christen, 2014). Tanner and Christen’s

(2014) framework, for example, shows high-MI adolescents are

more prone to engaging in prosocial behaviors and avoiding actions

that could harm others. This association is further supported by

studies on MI’s core components, including moral reasoning and

empathy, finding that strength in these areas correlates with more

ethical decisions (Rest et al., 1999; Small and Lew, 2021).

MI’s influence on decision-making appears particularly

pronounced under conditions of pressure or uncertainty. Such

conditions often demand rapid moral judgments, making well-

developed moral competencies essential for adolescents. For

instance, higher MI facilitates balancing ethical considerations

with practical outcomes in sustainable decision-making during

uncertain times (Huy and Phuc, 2024). Relatedly, emotional

intelligence, which is closely linked to MI, helps individuals

manage ethical dilemmas in high-stress environments, suggesting

that higher MI fosters resilience and adherence to ethical standards

under pressure (Holian, 2006).

Despite these positive findings, the literature reveals

inconsistencies regarding MI’s direct impact on ethical decisions.

Some studies do not find unequivocal support, suggesting other

factors are at play. For example, personal values can sometimes

overshadow MI’s influence on choices in interpersonal interactions
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(Kornilova and Chigrinova, 2014). Moreover, a systematic

review highlights that the influence of MI on high-stakes moral

decisions varies significantly across different contexts and

cultures (Ni et al., 2023). This variability suggests that situational

pressures, a key focus of the present study, may be a critical

and underexplored moderator in the relationship between moral

reasoning and behavior.

2.3 Moral intelligence and stress regulation

Moral Intelligence (MI) is increasingly recognized for its

role in ethical decision-making and effective stress management,

particularly in challenging social contexts (Barida et al., 2019;

Lennick and Kiel, 2011). This connection stems from MI’s core

components—principally moral reasoning and empathy—which

provide the cognitive and emotional resources for navigating

stressful situations (Asefi Far et al., 2023).

The cognitive faculty of moral reasoning, which involves

assessing ethical principles to guide behavior (Rest et al., 1999),

is central to this process. By enabling individuals to maintain

ethical clarity under pressure, strong moral reasoning reduces

cognitive dissonance and grounds their actions in a stable moral

framework, thereby alleviating stress (Bucciarelli et al., 2008; Gibbs

et al., 2007). Supporting this, Asefi Far et al. (2023) found that

MI, particularly its moral reasoning component, was inversely

linked to student anxiety, an effect mediated by distress tolerance.

Complementing this is empathy—the capacity to understand and

share others’ emotions (Davis, 1983)—which mitigates stress by

fostering supportive social interactions. For instance, studies on

emotional intelligence (a related construct inclusive of empathy)

have associated it with lower moral distress in nurses and improved

stress management in adolescents (Awad and Ashour, 2020; Pérez-

Fuentes et al., 2019).

Although direct research on MI and stress regulation is still

developing, insights from studies on Emotional Intelligence (EI)

are highly relevant due to the constructs’ significant overlap.

Adolescents with higher EI demonstrate more effective coping

strategies and resilience under pressure (Lea et al., 2023), suggesting

MI supports similar capabilities. However, the link is not absolute.

The effectiveness of MI in buffering stress can be moderated by

external factors, as the influence of emotional competencies varies

by population (Irfan and Kausar, 2018) and can be shaped by

family dynamics and parenting styles (Alhadabi et al., 2019). These

findings underscore that while MI is a valuable internal resource for

managing stress, its impact is often contingent on the surrounding

social context.

2.4 The role of social-moral conflict

Social-moral conflict arises when personal moral values

clash with social expectations, norms, or pressures (Snarey,

1985; Wallace, 2019). This conflict is particularly significant

during adolescence, a period of heightened social sensitivity and

ongoing moral identity formation (Buon et al., 2016). It strongly

affects stress levels and decision-making, requiring adolescents to

navigate complex ethical situations and reconcile competing values

(Smetana, 2011; Turiel, 2002; Wallace, 2019).

Social-moral conflict typically pits an individual’s moral

compass against external pressures (Blasi, 1980; Turiel, 2002), such

as peer pressure toward unethical acts, cultural norms opposing

personal values, or institutional policies challenging beliefs (Fourie,

2015). This tension can harm psychological wellbeing and

impair decision-making by generating cognitive dissonance—

mental discomfort from conflicting beliefs—that heightens stress

and disrupts judgment (Blasi, 1980; Gibbs et al., 2007; Lehalle, 2020;

Rest et al., 1999).

Adolescents are especially susceptible due to their

developmental stage, balancing moral value consolidation

with peer conformity pressures (Kohlberg, 1984; Snarey et al.,

1985). This dual need—to form a moral identity and gain social

acceptance—complicates navigating conflicting viewpoints, often

causing significant stress and hindering decision-making (Cooley

et al., 2012; Eisenberg et al., 2006). Moral distress in young

professionals facing ethical conflicts further illustrates this stress-

decision-making link (Awad and Ashour, 2020). Social pressure

amplifies these effects in conformity-driven settings, pushing

adolescents toward group norms over personal values, increasing

stress and risking unethical choices (Buon et al., 2016; Turiel,

2002). Family and peer expectations also shape the development

of moral intelligence (MI) and decision-making (Alhadabi et al.,

2019). Yet, MI components—such as advanced moral reasoning

and empathy—can lessen these negative impacts (Bajovic and

Rizzo, 2021; Davis, 1983; Gibbs et al., 2007). Strong reasoning skills

help adolescents analyze and resolve conflicts, reducing stress and

supporting ethical decisions, while empathy aids stress regulation

(Downey et al., 2010). However, social-moral conflict’s effects

are not solely adverse. It can foster moral growth and resilience

by challenging adolescents to refine reasoning and reinforce

convictions through diverse perspectives (Blasi, 1980; Ni et al.,

2023; Turiel, 2002), highlighting its dual role in development.

2.5 Research gap and rationale for the
current study

Although Moral Intelligence (MI), social-moral conflict, and

decision-making are individually well-studied, their dynamic

interplay during adolescence remains largely unexplored. Current

literature typically examines these factors in isolation: the

influence of MI on ethical choices (Rest et al., 1999; Tanner

and Christen, 2014), the impact of conflict on stress (Blasi,

1980; Turiel, 2002), or performance under pressure (Huy and

Phuc, 2024). This fragmented approach overlooks their combined

effects, which is a significant omission given the heightened

developmental vulnerability of adolescents’ moral and cognitive

faculties (Kohlberg, 1984). Furthermore, while social context is

known to shape moral behavior (Alhadabi et al., 2019; Smetana,

2011), it remains unclear how an adolescent’s moral reasoning

ability—a key component of MI—interacts with situational social-

moral conflict to shape decision-making under stress.

The present study is designed to address this critical gap

by investigating whether moral reasoning ability moderates the
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relationship between social-moral conflict and adolescent decision-

making under pressure. To create an ecologically valid context that

simulates the social pressures of real-world dilemmas (Buon et al.,

2016), we employ immersive Virtual Reality (VR), a provenmethod

for inducing stress and modeling complex social interactions (Ni

et al., 2023). Our central aim is to determine if higher moral

reasoning ability acts as a protective buffer, mitigating the adverse

effects of conflict on an adolescent’s decisions and stress responses.

By combining objective physiological and performance data (heart

rate, decision-making tasks) with subjective stress reports, this

study offers a multi-faceted analysis that moves beyond existing

work to clarify the specific mechanisms through which moral

intelligence may function in high-stakes, social-moral scenarios.

3 Method

3.1 Participants

Participants were 118 adolescent students (aged 14-17 years)

recruited via convenience sampling from two senior high

schools in Beijing, China. A multi-faceted recruitment strategy

involved collaboration with school personnel, informative posters

displayed on school bulletin boards, teacher announcements

emphasizing voluntary participation, and online advertisements

on relevant social media platforms (e.g., WeChat, Weibo).

All recruitment materials clearly outlined the study’s purpose,

eligibility criteria, time commitment, and contact information,

adhering to ethical guidelines.

Inclusion criteria required participants to be 14-17 years old,

fluent in Mandarin Chinese, possess normal or corrected-to-

normal vision, and have no history of diagnosed neurological

or psychiatric conditions (confirmed via parental/self-report).

Participants were excluded if they could not understand study

procedures or provide informed assent, were currently enrolled

in other psychological intervention studies, or were unable or

unwilling to complete the virtual reality (VR) task due to potential

motion sickness or claustrophobia.

Participant confidentiality and ethical treatment were

prioritized throughout the study. Written informed consent was

obtained from parents or legal guardians for all participants (under

18 years), detailing the study aims, procedures, potential risks and

benefits, participant rights, and withdrawal options. Following

parental consent, interested students attended an information

session where procedures were explained in age-appropriate

language. Students had the opportunity to ask questions before

providing written assent, confirming their voluntary participation.

An a priori power analysis conducted using G∗Power (Faul

et al., 2007) for a mixed-factors ANOVA indicated a target sample

size of 114 participants. This calculation was based on the goal

of detecting a medium effect size (f = 0.25) with 0.80 power at

an alpha level of 0.05. Given the novelty of using an interactive

VR paradigm for this research question, our choice of a medium

effect size was guided by Cohen’s (1988) conventions and a

comprehensive meta-analysis on the influence of psychosocial

factors on physiological stress reactivity (Chida and Hamer, 2008).

This was determined to be the smallest effect size of practical

and theoretical significance. To account for potential attrition, we

aimed to recruit 120 participants. The final sample comprised 118

adolescents (60 female, 58 male) with a mean age of 15.8 years (SD

= 0.72). Based on a median split of their Defining Issues Test-

2 (DIT-2) N2-scores, participants were divided into high moral

reasoning ability (n = 59) and low moral reasoning ability (n =

59) groups. The groups did not significantly differ in age, gender, or

educational background, ensuring baseline comparability.

3.2 Measures

3.2.1 Moral reasoning ability
Moral reasoning ability was assessed using the Defining Issues

Test-2 (DIT-2; Rest et al., 1999), a well-established and widely used

measure of moral development. For this study, we used the Chinese

version of the DIT-2, which underwent a rigorous translation,

linguistic review, and cultural validation process supervised by one

of the test’s original developers (Zhang and Thoma, 2016). This

process was specifically designed to ensure that the moral dilemmas

were comprehensible and that their conceptual meaning was

equivalent for Chinese participants, thereby addressing potential

cross-cultural subtexts.

This instrument presents participants with six short moral

dilemmas and asks them to rank six different justifications for

action based on their moral reasoning complexity. The DIT-

2 N2-score, which ranges from 0 to 95, was used to assess

moral reasoning ability. The N2-score is a composite index that

reflects both the preference for post conventional moral reasoning

and the ability to discriminate between higher and lower stage

reasoning. The reliability of the DIT-2 is well-documented, with

Cronbach’s alpha typically exceeding 0.70, indicating acceptable

internal consistency (Rest et al., 1999). Validity studies have shown

that DIT-2 scores correlate significantly with measures of cognitive

moral development and related constructs, supporting its construct

validity.

3.2.2 Stress induction
Social-moral conflict was induced using a novel, immersive

virtual reality (VR) scenario developed in consultation with experts

in moral development and conflict resolution. Participants were

randomly assigned to lead a 20m virtual classroom discussion

featuring four diverse virtual classmates (avatars). The discussion

focused on one of two pre-determined controversial social

issues: the ethics of animal testing in medical research or the

environmental impact of single-use plastics. These topics were

selected for their relevance to adolescents, potential to evoke

strong opinions, and capacity to elicit moral dilemmas, as

confirmed through pilot testing and educator feedback. The virtual

classmates engaged using pre-scripted responses representing both

supportive and opposing viewpoints grounded in common real-

world arguments on the issues (e.g., animal rights vs. potential

medical benefits in the testing scenario).

To simulate escalating social pressure and induce stress, the

intensity of the virtual classmates’ arguments and disagreements

gradually increased throughout the discussion. Participants also

encountered unexpected interruptions and emotionally charged
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comments from the avatars, designed to challenge their ability to

maintain composure and facilitate a productive dialogue effectively.

The scenario’s effectiveness in inducing stress and social-moral

conflict was validated in a pilot study with 10 adolescents (aged 14-

17 years; 5 female, 5 male). Based on physiological data and post-

scenario interviews from this pilot, we refined the final scenario

by adjusting the timing of avatar interruptions and escalating

the intensity of oppositional arguments in the final third of the

discussion to maximize social pressure. This ensured the task was

ethically sound and effective in eliciting the intended conflict.

Table 1 provides a detailed breakdown and comparison of the

components of the experimental and control conditions.

3.2.3 Physiological reactivity
Heart Rate (HR) was continuously measured throughout

the experiment using a Biopac MP160 physiological recording

system coupled with a finger plethysmograph. HR data were

collected at a sampling rate of 1,000Hz and preprocessed using

artifact correction techniques to remove noise and ensure accurate

readings. Baseline HR was measured during a 2m resting period

before the VR scenario. To assess physiological stress responses,

the average heart rate during the VR social-moral conflict scenario

and the control condition was compared. The HR during each

condition was also compared against the individual’s baseline

HR, allowing for an understanding of condition-induced changes

relative to a resting state. This method of measuring physiological

reactivity is well-established and provides reliable indices of

autonomic nervous system activity in response to stress (Berntson

et al., 2007).

3.2.4 Cognitive responses
Decision-making accuracy (VR scenario only): Throughout

the immersive VR group discussions, participants encountered

opportunities to make moral choices (e.g., addressing offensive

remarks, deciding how to weigh differing viewpoints). The

accuracy of these decisions was evaluated using a pre-determined

rubric developed in consultation with moral psychology experts

and grounded in Kohlberg’s theory of post-conventional moral

development, emphasizing principled reasoning based on justice,

fairness, individual rights, and collective wellbeing. The rubric

comprised five criteria, each scored on a 1 (low) to 5 (high) scale:

(1) demonstrated respect for diverse viewpoints; (2) promotion of

inclusive dialogue (e.g., encouraging open communication, active

listening); (3) focus on finding common ground or shared values;

(4) adherence to ethical principles (e.g., justice, fairness); and

(5) overall effectiveness in facilitating a productive and respectful

discussion. Two independent raters, trained in moral psychology

and familiar with the VR scenario, coded participant responses.

High inter-rater reliability was achieved (Cohen’s κ > 0.80),

supporting the consistency and validity of the coding process.

This measure was applicable only to the VR social-moral conflict

scenario, as the control condition did not involve moral dilemmas.

Decision-making speed (VR SCENARIO ONLY): The time

taken for participants to make each moral decision within the VR

scenario was recorded via the VR system’s internal clock. This

measure served as a proxy for cognitive processing speed under

pressure, with shorter decision times interpreted as indicatingmore

efficient processing (i.e., quicker evaluation of moral implications

and selection of action). The validity of thismeasure was established

in a separate pilot study where decision-making speed in the VR

scenario significantly correlated with performance on standardized

cognitive processing tasks (e.g., Stroop task, Flanker task) that

assess cognitive control and processing speed. Similar to accuracy,

this measure was specific to the moral dilemmas presented in the

VR scenario.

3.2.5 Emotional reactivity
Following the VR scenario, participants completed the State-

Trait Anxiety Inventory-State Scale (STAI-S; Spielberger et al.,

1971). The STAI-S is a self-report measure that assesses immediate

anxiety levels in response to a specific situation. Participants

rated 20 statements on a 4-point Likert scale, with higher

scores indicating greater levels of state anxiety. The STAI-S is

widely used in psychological research to measure situational

stress and has demonstrated high reliability (Cronbach’s alpha

>0.90) and validity across diverse populations (Spielberger et al.,

1971). The translated version used in this study maintains

these psychometric properties, providing a robust measure of

participants’ immediate emotional reactivity following the stress-

inducing VR scenario.

3.3 Procedure

The study was conducted in two separate sessions, spaced no

more than one week apart, each meticulously planned to ensure

participant comfort, understanding, and data integrity.

Session 1: Informed Consent, Questionnaires, and Moral

Reasoning Assessment (60 m)

The initial session took place in a laboratory at participants’

schools. A research assistant began by explaining the study’s

procedures and its voluntary nature, after which participants

provided written informed consent or assent. Following this,

participants completed a brief demographic questionnaire covering

their age, gender, and educational background.

The main component of this session was the administration of

the Defining Issues Test-2 (DIT-2) to assess moral reasoning ability.

Upon completion, participants were classified into high or low

moral reasoning groups based on a median split of their DIT-2 N2-

scores. This method ensured a balanced distribution of reasoning

abilities for the subsequent experimental phase of the study.

Session 2: VR Scenario, Control Condition, Physiological

Recording, and Debriefing (90 m)

The second session took place in a dedicated VR laboratory,

where participants were fitted with a high-resolution VR headset

and a finger plethysmograph (Biopac MP160) for continuous

Heart Rate (HR) measurement. To acclimate them to the virtual

environment without altering their emotional state, the session

began with a 5m familiarization phase in a calming underwater

scene. This was immediately followed by a 2m resting baseline

HR recording, establishing a physiological starting point before the

main tasks.
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TABLE 1 Comparison of VR social-moral conflict and control conditions.

Component VR social-moral conflict condition Control condition

Environment Immersive virtual classroom Immersive virtual library

Core task Moderate a 20m controversial discussion Organize virtual books by category for 20 m

Social interaction Dynamic interaction with four emotionally expressive and increasingly confrontational avatars None (solitary task)

Moral content High; participants must navigate ethical dilemmas, value conflicts, and offensive remarks None

Primary stressor Escalating social pressure and interpersonal conflict Minimal cognitive load from a simple sorting task

Key variables Heart rate, state anxiety, decision accuracy, decision speed Heart rate, state anxiety

With the baseline established, participants experienced both a

20m social-moral conflict scenario and a 20m control condition,

presented in a counterbalanced order and separated by a 10m rest

period. The social-moral conflict scenario immersed participants

in a virtual classroom discussion where four classmates’ pre-

programmed responses grew increasingly oppositional, designed

to simulate social pressure. The control condition, by contrast,

involved a non-social, non-moral task of organizing virtual books

in a library, which was crafted to match the experimental

scenario’s duration and basic cognitive demands. Data collection

was synchronized with these tasks; HR was recorded continuously

throughout both conditions, and participants completed the State-

Trait Anxiety Inventory-State Scale (STAI-S) to assess their

immediate stress levels after each one. Assessments of decision-

making accuracy and speed, however, were collected only during

the social-moral conflict scenario. The entire session concluded

with a semi-structured debriefing interview to gather qualitative

data about participants’ experiences, after which they were thanked

and compensated.

3.4 Data analysis

All data analyses were performed using IBM SPSS Statistics

version 27. Initial analyses included descriptive statistics

(means, standard deviations, frequencies) for all study variables

(demographics, moral reasoning ability scores (DIT-2 N2), average

HR during each condition, moral decision-making accuracy and

speed (for the VR scenario only), self-reported stress (STAI-S))

to summarize data characteristics and check assumptions for

subsequent analyses (Field, 2018).

The primary analyses involved two separate 2 (Moral

Reasoning Ability Group: High vs. Low) × 2 (Condition: VR

Scenario vs. Control) mixed-factors ANOVAs to examine main

and interaction effects. The first ANOVA assessed effects on

average HR during the conditions to determine if moral reasoning

ability moderated physiological stress responses to the social-

moral conflict condition (Stevens, 2012). This analysis directly

compared the average HR during the VR scenario and control

tasks, examining the extent to which each condition elevated

HR from a general resting state. The second ANOVA examined

effects on moral decision-making accuracy (analyzed only for the

VR scenario, with the control condition as a conceptual baseline

for general cognitive demands), moral decision-making speed

(analyzed only for the VR scenario, with the control condition

as a conceptual baseline for general cognitive demands), and self-

reported stress levels (STAI-S). Significant main or interaction

effects from the ANOVAs were further explored using post-hoc

comparisons with Bonferroni correction to control the familywise

error rate at α = 0.05 (Armstrong, 2014).

To explore potential relationships between key variables,

Pearson’s correlation coefficients were calculated. This analysis

examined associations among moral reasoning ability scores (DIT-

2 N2), average HR during the conditions, moral decision-making

accuracy (in VR), moral decision-making speed (in VR), and self-

reported post-scenario stress levels (STAI-S). These correlations

aimed to provide insight into the interplay between moral

reasoning, stress responses, and decision-making under pressure

(Cohen, 1988). Data management included handling outliers and

missing data. Outliers in HR data, identified as values exceeding

z = ± 3.29, were managed using winsorization (replacing outliers

with the nearest non-outlier value) to maintain data integrity

(Tabachnick and Fidell, 2013). Missing data, expected to be

minimal (<5%), were handled using listwise deletion for relevant

analyses (Little and Rubin, 2019). Finally, a post-hoc power analysis

was conducted using G∗Power (Faul et al., 2007) to evaluate the

achieved statistical power based on observed effect sizes for all

non-significant main effects and interactions. This assessed the

study’s sensitivity to detect significant effects with the obtained

sample size.

4 Results

4.1 Participant characteristics

A total of 120 adolescents (62 females, 58 males) aged 14-

17 years (M = 15.8 years, SD = 0.72) participated in the

study. Data from two participants were excluded due to technical

difficulties with the VR scenario recording, resulting in a final

sample size of 118 participants (60 females, 58 males). Participants

were categorized into high (n = 59) and low (n = 59) moral

reasoning ability groups based on a median split of their N2-

scores on the Defining Issues Test-2 (DIT-2). The high moral

reasoning ability group had a mean N2-score of 60.5 (SD

= 8.2), while the low moral reasoning ability group had a

mean N2-score of 40.3 (SD = 7.5). There were no significant

differences between the high and low moral reasoning ability

groups in terms of age, gender, or educational background (all

p >.05).
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4.2 Mixed-factors ANOVAs

4.2.1 Heart rate reactivity
To investigate the effects of moral reasoning ability and

the VR scenario on average heart rate (HR) during task

engagement, a 2 (Moral Reasoning Ability Group: High

vs. Low) x 2 (Condition: VR Scenario vs. Control) mixed-

factors ANOVA was conducted. This analysis aimed to

determine whether adolescents with higher moral reasoning

ability displayed different physiological stress responses when

exposed to social-moral conflict in a VR environment, as

reflected by their average HR during the task compared to

a baseline.

The analysis revealed a significant main effect of condition

(F (1,116) = 23.78, p < 0.001, η
2

= 0.170), indicating that

participants exhibited a higher average HR during the VR scenario

TABLE 2 Mean heart rate (bpm) and Standard Deviations (SD) by

condition.

Condition Mean HR (bpm) SD (bpm)

VR scenario 82.4 7.8

Control 74.1 6.2

(M = 82.4 bpm, SD = 7.8) compared to the control condition

(M = 74.1 bpm, SD = 6.2). This result suggests that the VR

scenario successfully induced a state of physiological arousal,

as evidenced by the increased heart rate relative to the control

condition and, implicitly, their established baseline. Descriptive

statistics for average HR across conditions are presented in

Table 2.

Further examination of the data showed that the interaction

effect between moral reasoning ability and condition was not

statistically significant (F (1,116) = 1.24, p = 0.268, η2 =

0.011). This indicates that the effect of the VR scenario on

HR (i.e., the increase from baseline or difference between

conditions) did not differ significantly between the high and low

moral reasoning ability groups. Descriptive statistics for HR by

moral reasoning ability group and condition are provided in

Table 3.

4.2.2 Decision-making and self-reported stress
The second 2 (Moral Reasoning Ability Group: High vs.

Low) x 2 (Condition: VR Scenario vs. Control) mixed-factors

ANOVA examined how moral reasoning ability and the VR

scenario condition influenced moral decision-making accuracy,

moral decision-making speed, and self-reported stress (STAI-S).

It is important to note that moral decision-making accuracy

TABLE 3 Descriptive statistics of key variables.

Variable Group Condition N Mean SD Min Max

Age (years) Overall - 118 15.8 0.72 14 17

Gender Female - 60 - - - -

Male - 58 - - - -

Moral reasoning (DIT-2 N2-Score) High MR - 59 60.5 8.2 50 75

Low MR - 59 40.3 7.5 25 50

Heart rate (bpm) High MR VR scenario 59 80.9 7.2 65.2 95.0

High MR Control 59 74.3 6.4 62.7 85.0

Low MR VR scenario 59 83.9 8.4 66.0 98.1

Low MR Control 59 73.9 6.1 63.0 85.3

Decision-making accuracy (%) High MR VR scenario 59 84.2 6.8 68.4 95.7

High MR Control 59 84.5 6.5 70.1 96.2

Low MR VR scenario 59 83.7 7.1 65.2 94.8

Low MR Control 59 83.9 7.3 67.8 95.1

Decision-making speed (seconds) High MR VR scenario 59 4.1 1.0 2.8 6.5

High MR Control 59 3.8 0.9 2.5 5.5

Low MR VR scenario 59 4.3 1.2 2.9 6.7

Low MR Control 59 4.0 1.1 2.6 5.8

Self-reported stress (STAI-S score) High MR VR scenario 59 41.5 7.0 28.1 58.0

High MR Control 59 38.5 6.0 25.7 50.0

Low MR VR Scenario 59 42.7 7.8 29.0 59.2

Low MR Control 59 39.3 6.4 26.0 51.4

MR, Moral Reasoning.
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TABLE 4 Mean decision-making accuracy (percentage) and Standard

Deviations (SD) by condition and moral reasoning ability group.

Condition Moral
reasoning

ability group

N Mean
accuracy (%)

SD(%)

VR Scenario High 59 84.2 6.8

Low 59 83.7 7.1

Control High 59 84.5 6.5

Low 59 83.9 7.3

and speed were only assessed during the VR scenario, as the

control condition (book sorting) did not involve comparable

moral dilemmas or decision points relevant to these specific

measures. Therefore, while the ANOVA structure includes

’Condition,’ the interpretation for these specific dependent

variables for the control condition reflects the time taken and

“accuracy” of completing the neutral sorting task, rather than

moral judgment.

4.3 Decision-making accuracy

The analysis of moral decision-making accuracy in the VR

scenario revealed no significant main effects of moral reasoning

ability (F (1,116) = 0.78, p = 0.378, η
2
= 0.007) or condition (F

(1,116) = 1.20, p = 0.274, η2 = 0.010), nor a significant interaction

effect between moral reasoning ability and condition (F (1,116) =

0.02, p = 0.883, η2 < 0.001). These results suggest that both high

and low moral reasoning ability participants performed similarly

in terms of making accurate choices about how to facilitate the

discussion within the VR scenario. The descriptive statistics for

decision-making accuracy are presented in Table 4.

The lack of significant differences in moral decision-making

accuracy indicates that the VR scenario’s social-moral conflict

did not differentially impact participants based on their level of

moral reasoning ability. Both high and low moral reasoning ability

groups were able to navigate the moral dilemmas presented in

the VR scenario with similar accuracy. For the control condition,

the accuracy reflects adherence to sorting rules, which remained

consistently high across groups, as expected from a straightforward

cognitive task.

4.4 Decision-making speed

The analysis revealed a significant main effect of condition (F

(1,116) = 4.21, p = 0.042, η² =.036) on decision-making speed.

Participants took slightly longer to make decisions within the

VR scenario (M = 4.2 seconds, SD = 1.1) compared to the

control condition (M = 3.9 seconds, SD = 1.0). This difference

suggests that the increased cognitive demands of navigating the VR

environment and processing social cues during decision-making

may have slowed participants down. The descriptive statistics for

decision-making speed are presented in Table 5.

There were no significant main effects of moral reasoning

ability (F (1,116) = 1.32, p = 0.252, η2 =.012) or interaction effects

TABLE 5 Mean decision-making speed (seconds) and Standard Deviations

(SD) by condition.

Condition Mean speed(seconds) SD(seconds)

VR scenario 4.2 1.1

Control 3.9 1.0

TABLE 6 Mean Self-Reported Stress Scores (STAI-S) and Standard

Deviations (SD) by condition.

Condition Mean STAI-S score SD

VR Scenario 42.1 7.4

Control 38.9 6.2

between moral reasoning ability and condition (F (1,116) = 0.87,

p = 0.352, η
2
= 0.008) on decision-making speed. This indicates

that both high and low moral reasoning ability participants made

decisions at a similar pace within the VR scenario, suggesting

that moral reasoning ability did not influence the speed of moral

decision-making under social pressure. For the control condition,

this speed reflects the rate of completing the organizational task.

4.5 Self-reported stress

The analysis of self-reported stress using the STAI-S scores

revealed a significant main effect of condition (F (1,116) = 18.32, p<

0.001, η² = 0.139). Participants reported higher levels of stress (M

= 42.1, SD = 7.4) after experiencing the VR scenario compared to

the control condition (M = 38.9, SD = 6.2). This finding supports

the notion that the VR scenario successfully induced a state of

perceived stress. The descriptive statistics for self-reported stress

(STAI-S) are presented in Table 6.

The main effect of moral reasoning ability (F (1,116) = 0.08,

p = 0.778, η
2

< 0.001) and the interaction effect between moral

reasoning ability and condition (F (1,116) = 0.01, p = 0.907, η
2

< 0.001) on self-reported stress (STAI-S) were not statistically

significant. This suggests that adolescents with high or low moral

reasoning ability reported similar levels of stress after experiencing

the VR scenario.

A post-hoc power analysis was conducted for all non-significant

findings. For the non-significant interaction effect of moral

reasoning ability and condition on HR reactivity (observed η
2
=

0.011), the achieved power was.21. For the non-significant main

effect of moral reasoning ability on decision-making accuracy

(observed η
2

= 0.007), the achieved power was.14. For the

non-significant interaction effect on decision-making accuracy

(observed η
2

< 0.001), power was <0.05. Similarly, for the non-

significant main effect of moral reasoning ability on decision-

making speed (observed η
2
= 0.012), achieved power was 0.23,

and for its interaction effect (observed η
2
= 0.008), power was

0.15. Finally, for the non-significant main effect of moral reasoning

ability on self-reported stress (observed η
2

< 0.001), achieved

power was <0.05, and for its interaction effect (observed η
2

<0.001), power was also <0.05. These low achieved power values

indicate that the studymay have been underpowered to detect small

to medium effects for these particular variables.
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Overall, these results indicate that while the VR scenario

effectively induced physiological and perceived stress, the level of

moral reasoning ability did not significantly modulate decision-

making accuracy, decision-making speed, or self-reported stress

in this study. These findings suggest that both high and low

moral reasoning ability adolescents responded similarly to social-

moral conflict in terms of their decision-making performance

and stress levels. Future research could explore additional factors

that might interact with moral intelligence to influence these

outcomes, providing a more nuanced understanding of the

mechanisms underlying stress and decision-making in morally

challenging situations.

5 Discussion

This study investigated the interplay between the moral

reasoning component of Moral Intelligence (MI), social-moral

conflict, and stress regulation in adolescents using an immersive

VR simulation. The findings contribute to our understanding

by revealing complex dynamics and offering insights into the

contextual and developmental moderators of moral functioning

under pressure. A key finding is that, despite the effectiveness

of the VR scenario in inducing significant physiological arousal

(increased heart rate) and subjective state anxiety, higher

moral reasoning ability (operationalized via DIT-2 N2 scores)

did not significantly buffer adolescents against these stress

responses, nor did it lead to significantly better decision-making

accuracy or faster decisions within this challenging context. This

outcome, while contrasting with some theoretical expectations

regarding MI’s protective role, provides crucial insights into the

boundary conditions under which moral reasoning influences

behavior and stress regulation, particularly highlighting the

potent impact of high-pressure social situations and adolescent

developmental factors.

Focusing first on physiological responses, the significant

increase in average heart rate (HR) during the VR scenario

compared to the control condition confirms the effectiveness of

VR as a tool for inducing physiological stress. This aligns with

previous research indicating that immersive VR environments

can replicate real-life stressors and elicit genuine physiological

responses (Ni et al., 2023). The capability of VR to create realistic,

stress-inducing environments is well-documented and increasingly

utilized in psychological research due to high ecological validity and

tight experimental control (Parsons and Rizzo, 2008). Despite the

successful stress induction, the lack of a significant interaction effect

between moral reasoning ability and condition suggests that higher

moral reasoning ability did not significantly buffer the physiological

stress response as hypothesized. This finding contrasts with some

prior studies associating high MI with better stress management

(Asefi Far et al., 2023; Lennick and Kiel, 2011), such as findings

that higher moral reasoning correlated with lower anxiety (Asefi

Far et al., 2023) or suggestions that MI provides necessary cognitive

and emotional tools for stress regulation (Lennick and Kiel, 2011).

A compelling explanation for this result is that the intensity

of the simulation may have overwhelmed the cognitive resources

required to deploy higher-order reasoning skills. This is especially

pertinent for adolescents, a developmental period characterized

by still-maturing capacities for emotional and cognitive regulation

(Steinberg, 2005). The acute demands of the task, combined

with heightened adolescent emotional reactivity, likely constrained

participants’ ability to access and apply their abstract reasoning

abilities effectively. In essence, while adolescents may possess

principled moral reasoning (Kohlberg, 1984), the neurobiological

effects of acute stress can temporarily disrupt the very executive

functions needed to implement it (Lupien et al., 2007). This

provides a developmental account for why moral reasoning did not

act as a protective factor in this demanding scenario.

Beyond developmental factors, the collectivistic cultural

context of the Chinese adolescent participants offers a critical

interpretive lens. In a culture that highly values social harmony and

relational obligations (Markus and Kitayama, 1991), the pressure

to maintain interpersonal peace can supersede abstract, internal

moral principles. This cultural script may have reframed the

primary task for participants from discerning the most “principled”

solution to managing an immediate social conflict to restore

harmony. Furthermore, cultural values that encourage suppressing

strong emotions to preserve group cohesion likely promote learned

relational coping responses over individual strategies derived from

cognitive reasoning. This emphasis on relational, rather than self-

regulation, provides a compelling cultural explanation for the

uniform stress responses across groups.

This interpretation aligns with the distinction between “cold”

and “hot” cognitive processes. Moral reasoning is a “cold” cognitive

faculty, concerned with abstract principles. The VR scenario,

however, created a “hot” context, demanding immediate emotional

regulation and social processing. In such conditions, emotional

regulation may act as a prerequisite, creating the necessary mental

space for an adolescent to apply their moral reasoning skills. An

adolescent might know the principled way to resolve a conflict but

lack the composure to implement that knowledge when faced with

social threat (Mikolajczak et al., 2009). Without well-developed

emotional intelligence, the cognitive resources for complex moral

reasoning may simply be inaccessible under duress.

Similarly, empathy—another core component of MI—likely

plays a crucial role not captured by our focus on reasoning alone.

Cognitive empathy, or perspective-taking, might have enabled

participants to better understand the virtual classmates’ arguments,

potentially reducing the perceived conflict and mitigating the stress

response (Davis, 1983). This suggests that MI’s protective effects in

such scenarios arise not from a single component in isolation, but

from a synergistic interplay between them: empathy to understand

the social context, emotional intelligence to manage the stress, and

moral reasoning to guide the ultimate decision. Therefore, our

null finding for moral reasoning does not diminish the potential

importance of MI; instead, it illuminates its multifaceted nature

and highlights the interdependence of its components in navigating

complex social-moral challenges.

Turning to cognitive performance, the analyses of decision-

making accuracy and speed also revealed no significant main or

interaction effects involving moral reasoning ability. This indicates

that moral reasoning ability did not significantly influence the

ability to make accurate choices or the time taken to make

decisions within the simulatedmoral dilemmas presented in the VR
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scenario. This outcome diverges from previous studies generally

associating higher MI with more ethical or prosocial decision-

making (Small and Lew, 2021; Tanner and Christen, 2014). The

high-stress context imposed by the VR task in this study, however,

may have diminished these expected effects.

Crucially, the divergence of our findings from prior literature

may be a direct consequence of our methodology. Much of the

existing research relies on static, text-based moral dilemmas that

assess abstract, “offline” judgment in low-pressure contexts. Our

study, by contrast, used an immersive VR simulation with dynamic,

situationally arising interactions with virtual avatars. This method

provides a more ecologically valid test of moral decision-making by

forcing participants to manage not just a cognitive puzzle, but also

real-time social and emotional pressures. It is therefore plausible

that the documented benefits of high moral reasoning are most

apparent in abstract scenarios, but that these advantages attenuate

significantly when an adolescent is faced with the “hot,” immediate,

and socially demanding nature of a life-like conflict. In this light,

our null finding is not necessarily a contradiction of past work, but

rather a clarification of its boundary conditions, suggesting the link

between abstract reasoning and in-the-moment behavior is more

fragile than previously understood.

Increased cognitive demands and social pressures inherent

in the scenario could have created conditions where the typical

advantages of high moral reasoning ability were less operative,

potentially because stress can impair cognitive functioning and

overload executive functions (Lupien et al., 2007). Interestingly,

participants in the VR scenario took slightly longer to make

decisions compared to the control condition. This finding contrasts

with some suggestions that stress invariably speeds up decision-

making (e.g., Huy and Phuc, 2024) but aligns with research

indicating that stress can slow decision processes during complex,

morally relevant tasks that may induce conflict and require careful

consideration (Starcke and Brand, 2012). It is plausible that the

complexity and social-moral nature of the VR scenario prompted

more cautious, deliberative processing across participants, reflected

in the increased response times, rather than faster, reactive choices

(Kahneman, 2011). The absence of significant moral reasoning

ability effects on decision-making speed further underscores the

potential limits of moral reasoning under high-pressure conditions.

It appears the acute stress and complexity may have largely driven

decision timing, potentially overwhelming cognitive frameworks

provided by moral reasoning ability and leading to more uniformly

cautious decision-making. This highlights how situational factors

can moderate the influence of moral reasoning, necessitating

further exploration across different contexts (Buon et al., 2016; Rest

et al., 1999).

Finally, regarding subjective experience, the higher self-

reported state anxiety levels following the VR scenario compared

to the control condition confirm the psychological impact of

the induced social-moral conflict, consistent with evidence that

VR effectively elicits emotional responses (Baumgartner et al.,

2008). The immersive and challenging design likely contributed

to these reports. Yet, similar to the physiological and cognitive

findings, the level of moral reasoning ability did not significantly

affect these self-reported state anxiety scores. Adolescents with

higher moral reasoning ability perceived the VR-induced stress

similarly to those with lower moral reasoning ability, which

contrasts with studies linking higher MI or related constructs

like emotional intelligence to lower perceived stress and better

emotional regulation (Downey et al., 2010; Pérez-Fuentes et al.,

2019). Plausible explanations mirror those for the physiological

findings: the intense, immediate nature of the VR conflict

may have overwhelmed typical coping strategies associated with

moral reasoning, especially given the developmental stage of the

participants. Adolescents possess heightened emotional reactivity

and less mature cognitive control compared to adults (Casey

et al., 2008), potentially constraining their ability to leverage moral

reasoning effectively for emotional regulation in this demanding

setting (Smetana, 2011). Context-dependent effects, where the

relationship between MI and stress varies across situations and

populations (Irfan and Kausar, 2018), may also explain why

moral reasoning did not buffer subjective stress in this specific,

challenging VR environment.

6 Implications

This study examined how moral reasoning ability, as a

component of moral intelligence (MI), interacts with stress

and decision-making during simulated social-moral conflict in

adolescents. The VR scenario effectively induced stress, yet higher

moral reasoning ability, as assessed by the DIT-2, did not

buffer physiological or subjective stress responses, nor did it

significantly improve decision-making accuracy or speed under

pressure. These results highlight the significant role of situational

and developmental context in shaping the effectiveness of moral

reasoning during adolescence.

The findings offer several theoretical implications for

understanding moral reasoning’s role within MI, stress regulation,

and decision-making in adolescents. Firstly, they underscore the

importance of situational and developmental context in evaluating

the role of moral reasoning. While higher MI, often encompassing

robust moral reasoning, is generally linked to better stress

management, its effectiveness appears reduced in high-pressure,

socially complex settings like the VR scenario, particularly for

adolescents whose abstract reasoning is still emerging and can be

easily disrupted by stress (Kohlberg, 1984; Lupien et al., 2007).

This aligns with Kohlberg’s developmental stages, suggesting that

adolescents’ transition to principled reasoning may falter under

intense stress, limiting the protective effects that might otherwise

be associated with advanced moral reasoning.

Secondly, the study highlights the need to integrate MI’s

multiple dimensions—moral reasoning, empathy, and moral

identity—when assessing its full impact. The null findings here,

specific to moral reasoning, suggest these components interact

complexly, possibly requiring the concurrent development of

emotional intelligence or resilience to fully mitigate stress (Holian,

2006; Alhadabi et al., 2019). Future research should explore these

interactions further, investigating how the interplay of these various

facets of MI contributes to coping with social-moral dilemmas.

From a practical standpoint, the null findings—that high

moral reasoning ability did not buffer stress or enhance decision-

making in this specific high-pressure context—suggest that relying
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solely on fostering moral reasoning may not suffice in acutely

demanding situations. Interventions should therefore focus not

only on developing moral reasoning but also on applied skills like

general stress management and decision-making under pressure,

potentially using VR as an effective training tool (Ni et al., 2023).

Supportive environments, such as peer support or mentorship

programs, are also critical to reinforce ethical behavior and

help adolescents navigate moral dilemmas when cognitive moral

reasoning alone falls short (Smetana, 2011; Eisenberg et al.,

2006).

7 Limitations and future directions

While providing valuable insights, this study has several

limitations that suggest directions for future research. First,

findings may not generalize beyond the specific context of the

Beijing high schools sampled via convenience methods. Cultural

and educational factors unique to this setting could influence the

development and expression of moral reasoning ability and other

MI components. Future research replicating this design across

diverse geographical, cultural, and socioeconomic adolescent

populations is needed to establish external validity and understand

potential contextual variations in moral functioning (Henrich et al.,

2010).

Second, relying solely on the DIT-2 limits the assessment of MI

to the moral reasoning component, potentially overlooking other

crucial dimensions like empathy and moral identity. To gain a

more comprehensive view of MI’s influence, future studies should

employ multi-dimensional assessments, incorporating measures

such as the Moral Identity Scale (Aquino and Reed, 2002) and

the Interpersonal Reactivity Index (Davis, 1983), possibly alongside

behavioral or physiological indicators, to better understand how

various MI facets influence stress and decision-making.

Third, the VR scenario, while stress-inducing, inevitably

simplifies the complexity and unpredictability of real-world

conflicts. Future work could benefit from exploring more varied

or dynamic VR scenarios that allow for a broader range of

moral choices and social interactions. Incorporating longitudinal

designs would also be valuable for tracking the development

of moral reasoning ability and its influence on responses to

moral challenges over time, complemented perhaps by ecological

momentary assessment (EMA) to capture real-world navigation of

dilemmas (Shiffman et al., 2008).

Fourth, potential VR novelty effects, where unfamiliarity

with the technology causes distraction or discomfort, might

have influenced responses. Although a brief familiarization was

included, future studies could employ longer or more extensive

acclimatization periods to minimize such effects and ensure more

natural engagement with the VR tasks.

Finally, this study did not measure or control for

potentially relevant individual differences like baseline stress

levels, coping styles, or prior experience with moral conflict.

Future research should assess such variables to examine their

influence either as covariates or potential moderators (alongside

factors like personality, social support, or moral education

exposure) of the effectiveness of moral reasoning ability in

stressful situations.

8 Conclusion

In conclusion, this study demonstrates that for adolescents,

the capacity for high-level moral reasoning may be insufficient to

buffer against the stress of an immediate social-moral conflict or to

improve decision-making within it. The findings suggest that the

practical application of moral principles under pressure is heavily

moderated by situational intensity and developmental factors.

Beyond these theoretical insights, this study makes a significant

methodological contribution to the field of moral psychology.

By using immersive VR, we were able to move beyond the

traditional, vignette-based assessments that have long dominated

moral reasoning research. Such methods, while valuable, primarily

capture abstract, “offline” moral judgment and struggle to simulate

the acute stress and social pressures of real-world dilemmas.

Our VR paradigm offers a crucial bridge between abstract

cognition and in-the-moment behavior, creating an ecologically

valid environment that elicits genuine physiological and emotional

stress responses. This approach, which uniquely combines tight

experimental control with realistic social simulation, opens new

avenues for investigating the complex interplay of cognition,

emotion, and behavior inmoral contexts. It represents a critical step

forward in understanding what it takes not only to know what is

right, but to act on that knowledge when it matters most.
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