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(e.g., DIT-2), offer valuable psychometric insight but remain static, decontextualized,

and limited in their ability to capture the evolution of reasoning abilities along a
continuum. Agentic Al alignment and safety frameworks are also evolving, but remain primarily
compliance-driven and evaluate adherence to ethical principles without modeling the underlying
processes of moral judgment and adaptation. This paper adopts a design-oriented integrated
methodology, where interdisciplinary literature is synthesized to propose a conceptual Gamified
Moral Reasoning Evaluation Framework that addresses these issues by integrating classical and
neo-Kohlbergian theories of moral development, game-theoretic reasoning models, and Al-
driven adaptive scenario generation. The framework comprises five layers: theoretical
foundations, gamification engine, adaptive scenario generation using LLMs, dual human—Al
evaluation modules connected through a co-alignment bridge, and continuous learning
mechanisms, forming a dynamic ecosystem for assessing and nurturing moral reasoning in both
humans and Al systems. The framework enables multi-dimensional assessment through
measurable indicators, including decision patterns, response latency, and schema progression
across adaptive scenatios, and convergences/divergences in human—Al moral reasoning. These
dimensions support longitudinal analysis of moral reasoning evolution, extending beyond static
instruments such as DIT-2. A preliminary technology readiness assessment indicates that core
enabling components, such as LLMs, game engines, and adaptive learning architectures,
currently operate at TRLs 68, enabling near-term prototyping and validation. The paper offers
a practically grounded pathway toward evidence-based tools for studying and fostering human—
Al moral co-alignment in ethically complex and socially consequential domains.
Keywords: Moral Reasoning; Gamification; Al Ethics; Human—AI Alignment; Ethical Decision
Modeling.
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Introduction:

Artificial intelligence (AI) has continued to reshape human interaction, learning, and
decision-making. While it promises efficiency and personalization, its influence also extends
into the moral domain, where choices with ethical implications are being made through
algorithms [1]. Despite several policy and regulatory frameworks, most Al systems remain
rigidly rule-based, informed by fixed procedural rules that are unable to capture the nuances
of human moral reasoning and contextual judgment [2]. Such limitations have raised concerns
regarding trust, privacy, and ethical integrity, seen through the psychological and societal
consequences of biased algorithms [3] and deepfake technologies [4]. Most of the existing
ethical evaluation frameworks are static and compliance-driven with limited user participation
or reflective reasoning mechanisms [5][6].

Therefore, there is an emerging demand for approaches that are engaging, adaptive,
and allow for moral awareness, continuous engagement, and measurable learning outcomes.
Gamification seems to be a promising approach, embedding feedback, progression, and
scenario-based reasoning into ethical assessment processes [7][8]. Within cognitive and moral
reasoning models, gamification could turn abstract ethical evaluation into experiential learning
by stimulating users to commit to dilemmas, reflect on their choices, and reveal patterns of
reasoning underlying their decisions [9]. Growing evidence of the presence of Al in nearly all
aspects of everyday life has exacerbated the ethical dilemma of emotional dependence on
intelligent systems [10]. As the new waves of Al technologies started to provide empathetic
responses and companionship, based on emotional resonance, boundaries have increasingly
blurred between human—human and human—machine interactions [11].

This blurring of emotional signals creates the potential for psychological and
emotional dependencies, vividly demonstrated in the cases of both Al companions and
therapeutic robots. Replika, a popular Al chatbot that users engage with in emotionally
intimate conversations [12], has demonstrated how many users become attached to such
systems and seek comfort and reassurance from them. Recent empirical studies confirm that
users can develop perceived emotional bonds and companionship with conversational agents
over time. While the interactions may help alleviate loneliness or distress, they also raise deeper
concerns regarding the substitution of authentic human relationships with artificial ones [13].

Similar ethical nuances are also found in the use of socially assistive robots such as
Paro, the therapeutic robotic seal. It was created to provide comfort to older individuals. Paro
mimics the actions of real pets, responding to touch, sound, and human attention, to soothe
those dealing with dementia, loneliness, or depression. Studies have acknowledged its positive
emotional effects and ability to lessen negative feelings [14][15]. Despite these innovations,
they raise philosophical and moral questions about whether humanlike emotional Al redefines
learning, empathy, and social bonding. They challenge long-held notions of independence,
personal honesty, and the moral costs of outsourcing care, friendship, and emotional
understanding to machines [16].

This paper aims to develop a structured and theoretically grounded framework for
evaluating and fostering moral reasoning in the context of human—AlT interaction. Specifically,
it seeks to integrate insights from moral psychology, Al ethics, gamification, and game-
theoretic reasoning into a unified system that enables continuous and adaptive assessment of
moral reasoning. In doing so, the framework addresses key limitations of existing approaches,
including the static nature of traditional assessments, limited contextual adaptability, and the
absence of structured human—Al comparative evaluation. These challenges are addressed
through the incorporation of adaptive scenario generation, gamified interaction mechanisms,
and dual evaluation modules within a unified design. The proposed framework conceptualizes
moral reasoning as an evolving and measurable process, supported through interactive and
scenario-driven gamified evaluation mechanisms. In addition, the study incorporates a
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preliminary feasibility assessment based on Technology Readiness Levels (TRLs) to evaluate
the practical viability of the proposed framework.

The novelty of this work lies in the integration of interdisciplinary theoretical
foundations into a single, multi-layered architecture that combines gamified interaction, Al-
driven adaptive scenario generation, and dual human—Al evaluation modules. Unlike
traditional static assessment tools, the framework enables longitudinal analysis of moral
reasoning and facilitates direct comparison between human and Al decision-making processes
within dynamic and context-sensitive environments.

The rest of this article discusses relevant literature and research gaps in section 2,
research methodology is provided in section 3, and a proposed conceptual framework is
presented in section 4.

Background and Related Work:

In this section, we review the theoretical and empirical foundations that support the
integration of ethical reasoning, gamification, and scenario generation. We synthesize key
perspectives from moral psychology, Al ethics, and game-based evaluation to establish a
coherent conceptual foundation for designing a unified framework that assesses moral
reasoning and fosters human—Al alignment. The literature included in this study was selected
through a structured but non-systematic review process, focusing on recent and relevant
contributions. The majority of the cited literature consists of publications from the last five
years (2020-2025), ensuring alignment with recent advances in Al ethics, adaptive systems,
and gamified learning, while foundational works are included to support theoretical grounding.
Ethical and Reasoning Models:

This section reviews global and national frameworks of ethical reasoning in Al
Internationally, we examined the EU Al Act, Digital Services Act, Council of Europe
Framework on Al and UNESCO Recommendation on Al Ethics. From a national
perspective, we reviewed Pakistan’s Prevention of Electronic Crimes Act (PECA) 2016 and
its 2025 amendment, highlighting the evolving emphasis on ethical regulation, transparency,
and responsible Al practices.

EU Artificial Intelligence Act (Regulation (EU) 2024/1689):

It is the European Union’s landmark legislation. The world’s first widespread Al law
aimed at regulating artificial intelligence (Al) to ensure its safe, ethical, and human-centric
deployment across the EU [17]. It is a risk-based approach that prohibits some Al practices
and places obligations and transparency on high-risk Al providers [18]. It implies strict law
practices with penalties/enforcement to limit exploitative Al applications. It also establishes
definite lines of responsibility. For instance, if a deleterious Al system causes harassment (e.g.,
deep-fake production, exploitative recommender systems), blame cannot rest solely with the
user who abuses the instrument, but also with developers/providers who did not meet safety
and transparency standards. The limitation of this enforcement lies in high-speed
generative/abusive applications. Recent studies highlight that many Al laws, like the EU Al
Act, have phased, delayed enforcement, and struggled with fast Al innovation cycles.

EU Digital Services Act (DSA):

The EU Digital Services Act (DSA) provides a framework for online intermediary
services in the EU, adopted in 2022 [19]. It is a platform- liability regime for online
intermediary platforms, including large online platforms (very large). This platform ensures
that the shared online content does not violate the law and provides adequate services to the
users. This digital service act takes three areas into consideration, namely content management,
transparency and accountability, and user protection. Content management refers to
monitoring illegal content, mechanisms to limit its rapid digital dissemination, and reporting
and regulation of systems that facilitate the spread of harmful content. The task of
transparency and accountability is scrutinizing platform algorithms and recommendation
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systems to understand how they may contribute to the dissemination of illegal content. Lastly,
user protection ensures that users have the right to lodge complaints against such platforms
and seek appropriate redress in cases of harm or regulatory violations.

Council of Europe Framework Convention of National Minorities (FCNM) on Al:

It is an international treaty of minorities working voluntarily together to serve
humanity and protect the rights of people. This convention ensures freedom of expression
regardless of cultural, religious, language, and other diversities. Hence, it applies to the whole
Al lifecycle to strike a balance between innovation and the protection of societal lives. Even
the emerging approach of conventional Al tries to protect people’s safety and dignity; still,
there are no clear rules on how these rights will be enforced. This European council and
committee of ministries monitor the involvement of statutory bodies, but it lacks the
application of fines on the accused entity. This creates confusion about who is responsible for
protecting dignity, which can weaken accountability.

UNESCO Recommendation on the Ethics of AI (2021):

It is a first global framework that has been adopted by 194 member states, including
major nations such as the United States, France, Germany, China, India, Japan, the United
Kingdom, Brazil, and Pakistan, among many others [20]. This framework aims to ensure that
Al technologies promote human well-being, fairness, and sustainable development while
preventing harm, bias, or discrimination. This framework develops the first international
normative ethical standardized approach to maintain human dignity, human rights,
transparency, justice, and human oversight.

The Prevention of Electronic Crimes Act (PECA) 2016:

It is a law that was approved by the Government of Pakistan to address crimes
committed through electronic systems, including the internet and digital devices [21]. The
purpose of the act is to protect citizens (particularly women and young users) from
cybercrimes such as hacking, identity theft, cyberstalking, hate speech, and the spread of false
ot harmful information. Through this act, at the provincial level, the data is given protection
from unauthorized access. Yet, some provinces’ boundaries are vague, and borders that are
not protected with this act lead to misuse or overreach, particularly where there is a lack of
protection towards freedom of speech. In addition, the act is prone to enhance awareness and
rehabilitation more than providing legal punishments.

Despite their regulatory significance, these frameworks remain predominantly
compliance-oriented and provide limited support for modeling dynamic, context-sensitive
moral reasoning processes in interactive environments.

Advancing Moral Cognition: Integrating Classical and Neo-Kohlbergian Perspectives:

Lawrence Kohlberg’s theory of moral development proposed a stage-based model
revealing how moral reasoning evolves through three levels [22]. The underpinning concept
of this theory is mapped on justice, fairness, and rational reasoning. Classical Kohlbergians
revealed that moral development is a universal phenomenon across cultures. The primary
focus is on how individuals reason through moral dilemmas rather than on the decision
outcome itself. A series of three levels of moral reasoning posits six further stages [two in each
level], namely the pre-conventional level aged 3—7 years, conventional aged 8-13, and post-
conventional aged adulthood and onwards (See Figure 1). Each level individual makes moral
decisions on different factors, including avoiding punishment, following laws, and following
universal ethical principles. The moral reasoning of preconvention is primarily based on
external consequences rather than as a result of internalized values. Pre-conventional level
consists of two stages: obedience and punishment orientation [avoiding principle], and self-
interest orientation [personal]. The moral reasoning of the conventional stage is guided by the
process of socialization, social expectation, social interaction, laws, and order. This level is
further divided into two stages: interpersonal accord and conformity, revolving around
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meeting social expectations. The second stage refers to authority and maintains social order.
Individuals at this stage prefer to obey laws and maintain social order. The moral reasoning of
the post-conventional level is guided by higher ethical principles and individual rights beyond
societal laws. It comprises dual stages; firstly, social contract and individual rights [prioritizing
human life despite legal consequences], and secondly, universal ethical principles [recognizing
that the greater good may justify personal risks].

Obedience and

Preconvention aged punsihment

3-7 years orientation(aviding

L principle) )

——— )
Self-interest
orientation
(personal)

S
interpersonal accord
and confirmity
(social expectation)

Kohlberg's theory of
moral development

Conventional aged
8-13 )
social order
principle (obey
laws)

.

Social contract and
individual rights

~——
Higher ethical
priniplesand
Figure 1. Al framework builds on the progressive development of neo-Kohlberg’s stages of
moral development.

Classical Kohlbergian stages of moral reasoning are an open-ended approach that
measures moral dilemma through interviews, which is a qualitative method. Due to subjective
interpretation, limited cultural generalization, and time-consuming nature, this method faced
major criticism on internal validity. As a consequence, the Neo Kohlbergian theory, an
updated model, replaces rigid sequential stages with more flexible moral schemas. James Rest
and his colleagues revised the theory [23]. They reconceptualized it with flexible patterns of
reasoning harmonized within individuals. Thus, a dynamic overlap-based schema approach
was proposed, rather than the discrete stages of moral reasoning. Yet, it retained the theoretical
developmental foundations by means of a recognized context-sensitive method. It was a
quantitative self-report method using the Defining Issues Test (DIT). Nevertheless, an
updated dilemma introduced the N2 index; a modernized DIT into DIT-2. It is a more reliable,
theoretically grounded, cross-culturally validated, empirical-based, measurable framework [24].
In this model, an individual is involved in three schemata [framework] but may not follow the
fixed levels. The three schemata are personal interest schema [linked with personal interest],
the maintaining norms schema [socialization process such as order, laws, duties|, and the
Postconventional schema [concerned with abstract principles, justice, rights].

The Defining Issues Test 2 (DIT-2) is a standardized tool that measures the neo-
Kohlbergian framework. It facilitates continuous evaluation and provides a useful foundation
for digital or gamified systems. In this tool, respondents are presented with scenarios where
they are asked to rate and rank statements related to different schema-aligned morals.
Empirical studies reveal that moral schema tends to increase and mature with age, education,
exposure, and reflective engagement, while recent work in Al ethics further highlights the need
to move beyond static, principle-based evaluations toward more context-sensitive and
behavior-oriented models of moral reasoning [25][26][27].

Post-conventional
aged
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Gamification:

The term “gamification” is defined in Merriam-Webster dictionary as “the process of
adding games or game-like elements to something (such as a task) so as to encourage
participation”. Even though this term is relatively new, the base concept of gamification has
been around for a long time. It employs behavioral psychology and motivational theory to
design interactive environments, where users receive continuous feedback and are rewarded
based on their progression through goal-oriented challenges. Humans possess a natural desire
for competition and achievement, and gamification taps into these desires to enhance
motivation and sustain engagement during task performance, ultimately leading to behavioral
changes [28][29]

Gamification has been applied in many different contexts, though with varying degrees

of success. Recent empirical syntheses further confirm that gamification improves engagement
and learning outcomes when appropriately designed [30]. In educational settings, for instance,
several studies report gains in learner motivation, persistence, and sometimes even
performance [31]. Related approaches have also been used in health, business, and civic
participation initiatives, where game-like elements are found to encourage engagement;
however, the outcomes depend heavily on design decisions and the surrounding social context
[32].
Gamification Types: Gamification approaches are often discussed under two broad
categories: structural gamification and content gamification. Structural gamification focuses
on integrating game-like features around the content, and the content itself remains
unchanged. These features include points, badges, progress bars, and leaderboards [33].
Content gamification, on the other hand, goes a step further by enhancing the content itself
and embedding game-like elements (storylines, challenges, role-play scenarios, etc.) in it to feel
more playful and narrative-driven [34]. For example, embedding an interactive quiz in an
online lesson or structuring lessons as missions, where completing one mission opens the next
level.

Research has shown that gamification is effective when coupled with learners’ basic

psychological needs, such as autonomy, competence, and relatedness [35]. Practically, it means
that if students are given choices to progress, their achievements are recognized, and they can
relate the scenarios to their personal experiences, then they will be more interested in engaging
with the content and learn better [36].
Reasoning Models Driven Gamification: Reasoning models provide insight into how
people perceive stimuli, compare options, and make choices and decisions. Gamification, in
turn, provides an environment in which we can see a person progressing through different
activities. Integrating these two elements will provide insight into how people reason and the
real-time unfolding of their reasoning through the application of thoughtfully constructed
activities.

Research in this area reveals that game elements such as feedback loops and other
components within the realm of game design do more than reinforce effort. They also shape
the players’ decisions, the resulting outcomes, and how they revise the strategy toward a goal.
Furthermore, in a gamified environment, we can study the behavior of players as they progress
through scenarios using feedback loops [37].

Building on this, [38] pointed out that integrating reasoning models with such
frameworks provides a theoretical lens to understand how players learn and tackle issues of
uncertainty, feedback, and goal-setting in a gamified environment. The authors further stated
that adaptive gamified systems combined with reasoning models can effectively personalize
challenges according to the learner’s cognitive state. This forms a context in which reasoning
is measurable, and the challenges are adjustable.
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Gamification as a Tool for Assessing Moral Reasoning: In the previous section, we
explored how the combination of gamification and reasoning models can reveal how
individuals process feedback, alternatives, and adjust their decisions over time. But moral
reasoning adds another layer of complexity, namely ethical reflection and value-based
judgment. In this section, we will examine the literature focusing on using gamification as a
tool to observe and assess moral reasoning within structured, interactive environments.

[39] Shows that through gamified tasks, participants’ choices and actions become
observable in real time, providing insights into cognitive and ethical processes. Another study
builds upon this perspective and demonstrates how gamified simulations can present
branching ethical scenarios and provide adaptive feedback. They found that such
environments allow participants to experience the impact of their decisions in order to reflect
on the consequences of their decisions and improve ethical decision-making. As participants
in such environments are exposed to dynamic challenges, the data produced represents
realistic thinking in the context of several settings. We can then conclude that gamification
forms a pragmatic link between theoretical frameworks of moral reasoning and human and Al
systems’ ways of dealing with complex, uncertain scenarios.

AlI-Based Ethical Scenario Generation:

Creating Al-generated scenarios that capture moral and cognitive reasoning and can
adapt to changing ethical dilemmas is still a major challenge. One research work that addresses
this problem is the Off The Rails benchmark [40]. It uses causal-graph-informed frameworks
to generate structured moral dilemmas. These situations allow them to compare the human
moral thinking patterns to the logic practices of large language models, incorporating
differences in narrative structure and ethical framing, as well as the interpretation of their
human moral judgments. It thus provides a more intensive and quantitative study of how
moral decisions are made in humans as well as Al systems.

The related studies by [41] suggest a hierarchical evaluation structure in which
complexity and tension between competing values in ethical dilemmas are gradually increased.
This approach illustrates how moral agents, either human or artificial, alter values such as
equity, compassion, and avoidance of harm to a wider range of ethical dilemmas. Another
work [42], presented a LLM-based debate panel as a method for ethical reasoning. In each
panel, Al personas are presented as representing different moral perspectives that differ from
the deontological, consequentialist, and stakeholder’s view. These panels allow researchers to
examine how dialogue dynamics, ethical attitudes, and reasoning strategies affect moral
decision-making in high-stakes areas such as healthcare planning and public policy.

These studies illustrate the growing capacity of Al to generate and analyze ethical
scenarios with notable sophistication. Yet, a common limitation persists: most models are
constrained to static, one-off assessments of moral reasoning. Our proposed framework in
this paper aims to address this gap by introducing a gamified, adaptive framework, one that
treats moral and cognitive reasoning not as isolated events, but as dynamic, evolving processes
that unfold over time.

Game-Theoretic Decision Tree Approaches:

Game theory offers a structured way to explore how individuals (human or artificial)
make decisions that depend on the choices of others. By simulating strategic interactions,
potential outcomes, and the uncertainties that shape them, researchers can examine how
agents respond when faced with ethical or morally complex situations. Therefore, game-
theoretic modeling can offer a formal mechanism to simulate moral reasoning processes and
evaluate how human participants and Al systems negotiate ethical trade-offs, align goals, or
exhibit biases in interactive decision environments.

Several strands in recent literature demonstrate the utility of game-theoretic methods
for studying human—Al ethical interaction. [43] used very large (N=0.49 million), structured
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scenario choices to reveal population-level moral preferences and systematic cultural variation.
Their dataset shows how choice framing and scenario design shape normative judgments,
which is directly relevant when designing scenario libraries for evaluation. [44] Operationalize
repeated games to probe cooperation and coordination of large language models, revealing
stable behavioral signatures and manipulable features of LLLM strategic behavior. Their
methods offer concrete experimental paradigms and metrics cooperation rates, reciprocity,
strategy persistence) applicable to human—AlT co-alighment testing. More recent tool-oriented
work, such as FAIRGAME [45] provides an accessible platform for simulating multi-agent
games with LLM agents and systematically detecting biased or divergent strategic outcomes
across model families and languages. [46] Apply game-theoretic analysis to adversarial socio-
technical systems, illustrating how equilibrium computation and search techniques can reveal
structural biases and resilience properties in networked competitive settings.

Looking across these studies, we can see how they each contribute in meaningful ways
to understanding ethical decision-making in multi-agent contexts. They provide large-scale
datasets of moral scenarios, experimental designs for repeated strategic interactions, tools to
uncover biases in language models, and approaches for testing adversarial situations in
complex systems. Yet, despite these advances, important gaps remain. Many game-theoretic
studies tend to simplify or overlook the emotional and narrative aspects of moral reasoning,
and there is still limited work that integrates these models with gamified, interactive, or
procedurally generated scenarios that capture richer, affect-driven experiences.

Research Gap:

Building on the critical analysis presented across the preceding sections, the reviewed
literature highlights several important limitations across existing approaches to moral
reasoning assessment and Al alignment. First, traditional instruments grounded in neo-
Kohlbergian theory, such as DIT-2, primarily rely on static and decontextualized evaluation
methods, limiting their ability to capture the dynamic and evolving nature of moral reasoning.
Second, contemporary Al ethics and alighment frameworks largely emphasize compliance
with predefined principles, without modeling the underlying cognitive and contextual
processes that shape moral judgment.

Third, while gamification has been widely adopted to enhance engagement, its
application in rigorous assessment of moral reasoning remains limited, with most
implementations prioritizing motivation over structured evaluation. Similarly, Al-driven
scenario generation approaches demonstrate strong capabilities in producing complex ethical
dilemmas, yet they are often constrained to isolated or one-off assessments without
longitudinal adaptability.

Finally, existing research rarely provides integrated mechanisms for comparative
evaluation of human and Al moral reasoning within a unified framework, particularly under
dynamic and interactive conditions. These gaps collectively indicate the need for a cohesive
approach that enables continuous, adaptive, and measurable assessment of moral reasoning
across both human and artificial agents.

Framework Design Methodology:

In response to the shortcomings concerning the evaluation of moral reasoning, this
study pursues an integrated design-oriented methodology, where insights from
interdisciplinary literature (moral psychology, game-based activities, and the ethics of Al) are
systematically synthesized to construct and formalize the proposed framework. Within the
gaps highlighted above in the literature review, the emphasis is on transitioning from passive,
one-off evaluation of reasoning to continuous and flexible assessment of moral reasoning and
its evaluative components.

In our approach, gamification is employed to develop a design and measurement
framework for assessment, not as an engagement or motivational tool. It enables a more
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authentic capture of decision-actor behaviors, the dynamic interaction of human and Al
agents, and the longitudinal assessment of moral reasoning along a developmental continuum.
The structural framework is informed by the classic and neo-Kohlbergian moral reasoning
theories to shape the model of progression, while the Al-driven adaptive learning systems
provide targeted scenarios and feedback loops to shape the ongoing relevant context of the
assessment.

This work integrates the conceptual foundations necessary for the proposed Gamified
Moral Reasoning Evaluation Framework, translating these principles into a complex, multi-
layered system designed for human—Al moral co-alighment and continuous assessment, as
elaborated in the following section.

The overall design process of the proposed framework follows a structured sequence
as follows:

Problem Identification: Analysis of limitations in existing moral reasoning assessment
approaches and Al alignment frameworks.

Interdisciplinary Literature Synthesis: Integration of insights from moral psychology, Al
ethics, gamification, and game-theoretic reasoning.

Gap Identification: Critical evaluation of existing methods to identify limitations related to
static assessment, lack of adaptability, and absence of human—AI comparative mechanisms.
Conceptual Integration: Mapping of theoretical constructs into a unified design structure,
aligning moral reasoning models with interactive and adaptive system components.
Framework Design: Development of a multi-layered architecture incorporating
gamification, Al-driven scenario generation, dual evaluation modules, and continuous learning
mechanisms.

Feasibility Assessment: Evaluation of implementation readiness using Technology
Readiness Levels (TRLs) across core system components.

This structured process ensures a systematic transition from theoretical foundations
to a coherent and implementable framework design.

While the proposed framework is conceptual in nature, its operational logic is
articulated through a structured design process that outlines how theoretical constructs are
systematically organized into a coherent framework. The methodology emphasizes clear
relationships between design components, decision processes, and adaptive mechanisms,
ensuring conceptual clarity and internal consistency. This approach maintains flexibility at the
design level while providing a structured foundation that can guide future implementation and
empirical validation, without imposing rigid formal or algorithmic representations at this stage.
Conceptual Framework:

Theoretical Foundations of Proposed Framework:

We propose a conceptual framework for an adaptive evaluation of both human and
Agentic Al moral alighment as a continuous assessment mechanism in contrast to traditional
discrete assessment methods. Most contemporary approaches treat moral reasoning evaluation
as a static problem that is considered measurable through one-time assessments. In contrast
to this, the proposed framework views moral cognition as an evolving characteristic that can
develop through interaction between human participants alongside Al agents. The proposed
architecture comprises five interconnected layers (see Figure 2) that are hierarchically
organized, incorporating feedback, and can potentially address limitations of classical
evaluation methodologies.

At its core, the framework employs both classical and neo-Kohlbergian theories of
moral reasoning evaluation [47][48], and integrates them with game-theoretic reasoning
models [49] and selected perspectives from virtue ethics. In particular, the neo-Kohlbergian
multiple schemas provide mechanisms for recognizing overlapping moral patterns, whereas
the classical methods provide fixed stages as markers of moral development. On the other
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hand, game theoretic models treat moral reasoning as strategic decision making in interactive
and uncertain environments, allowing researchers to examine not just what people believe to
be right but also how they act when morals collide with self-interest motives. The hybrid
synthesis of Kohlbergian hierarchical stages of moral development with the situational realism
of a game-theoretic layer helps to extend the framework’s domain from moral understanding
to the evaluation of moral actions.

THEORETICAL FOUNDATION LAYER

- Personal Interest - Pre-conventional - Conventional « Character Development
- Post: i

Neo-Kohlbergian Schema Classical Kohlberg Stages
-conventional

Game-Theoretic Models \ \ Virtue Ethics Framework

- Strategic Interaction
- Msintaining Norms - Post-conventionsl - Payoff Structures - Nash Equiibris - Contextusl Judgment

CONTINUOUS LEARNING & ADAPTATION LAYER

GAMIFICATION ENGINE LAYER 1
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- Points & Badges System - Narrstive-Driven Soansrios - Resk-time Performance Metrics - Autonomy Support
- Leaderbosrds & Rankings - Role-Playing Elements - Reflective Prompts - Competence Building
- Progress Levels & Achievements - Branching Challenges. - Cognitive Scaffolding - Relatedness 1
AI-DRIVEN SCENARIO GENERATION LAYER I
LLM-Based Generation Adaptive Complexity Engine Multi-Agent Deliberation I
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-

Iterative Feedback Loop Moral Profile Evolution Cross-Cultural Calibration Meta-Learning
- Performance-based Adsptation - Longitudinsl Development Tracking - Cultursl Context Integration - Pattemn Recognition

Figure 2. Gamified Moral Reasoning Evaluation Framework.

The proposed framework operates through a structured flow of inputs,
transformations, and outputs across its layered architecture. At the input level, participant
profiles (human or Al agents), contextual parameters, and initial moral reasoning states are
provided to the system. These inputs are processed through the gamification engine, which
orchestrates interaction scenarios and progression mechanisms.

The adaptive scenario generation layer produces context-sensitive moral dilemmas,
calibrated based on participant responses and prior interaction history. These scenarios are
then presented to both human and Al agents, whose responses—comprising decisions,
response latency, and interaction patterns—are captured as primary data outputs.

The evaluation modules process this data to derive indicators of moral reasoning,
including schema alignment, decision consistency, and convergence/divergence between
human and Al responses. These outputs are subsequently fed into the continuous learning
layer, which updates participant profiles and informs subsequent scenario generation, thereby
establishing a closed-loop adaptive system.

Gamification Engine:

Typical game engines provide a motivational overlay in the form of points, scores, and
achievements to improve participation, whereas the proposed gamification engine differs by
providing Al-generated dynamic scenarios and content mechanics, including measurement
and analysis functionality for moral reasoning assessment. Consequently, this layer expands
the scope of the framework from moral evaluation alone to an interactive and adaptive moral
development tool.

In contrast to the static and post-hoc mechanisms of DIT-2 and similar neo-
Kohlbergian tests, the adaptive feedback system of the game engine provides feedback and
guidance to participants during the task. Consequently, the framework is transformed from a
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measurement tool into a learning environment. Cognitive scaffolding in the form of
automated feedback and reflection prompts or explicit “oracle” consultations can help
participants think more deeply about their choices and reasoning process, i.e., encouraging
metacognitive awareness. Self-Determination Theory (SDT) [50] identifies three core
psychological needs of autonomy, competence, and relatedness that drive intrinsic motivation.
These can be intentionally built into the game engine to sustain engagement as well as prevent
superficial and externally influenced responses.

The enhanced interactivity and adaptive progression mechanics of the gamified
framework mitigate limitations of traditional survey-based assessments, where response
fatigue can undermine data quality. The framework is also well-poised to capture fine-grained
metadata relating to behavioral signals such as response latency, choice revision frequency,
and other user exploratory trajectories. This additional data can potentially provide richer
moral cognition indicators compared to the discrete response selection of DIT-2 like
frameworks.

Adaptive Scenario Generation Using LLMs:

The LLM-powered scenario generation layer provides superior functionality compared
to a fixed set of identical dilemmas of conventional moral assessment systems that overlook
participant diversity in terms of moral development, cultural and experiential dimensions of
participants. Al-generated adaptive scenarios with moral dilemmas are constructed, matched
to each participant’s demonstrated reasoning ability and sociocultural context [50]. The
situational dilemmas can be synthesized in a coherent and believable domain (i.e., real-world
authenticity) while varying contextual details to make them relevant to each individual user. In
addition to this, the layer also provides support for multi-agent deliberation [51], whereby Al-
simulated stakeholders with differing ethical points of view interact within the same scenario.
This functionality challenges participants with multiple ethical perspectives through
interaction with representative Al-generated personas, thus revealing their capacity for
empathy, negotiation, and consensus building in socially complex situations.

The difficulty of moral scenarios is gradually increased by the adaptive complexity
engine in response to the respective participant’s demonstrated reasoning ability, using a neo-
Kohlbergian inspired “Staircase Ethics” model [52]. The engine ensures that all subsequent
dilemmas remain challenging but not discouraging, learning from participants’ prior decisions.
Participants progress from beginner stages to advanced game levels, remaining in a
continuously calibrated moral growth zone that balances stimulation, attainability, and
motivation aspects of the game. During this progression, the engine varies factors such as the
number of affected stakeholders, clarity or uncertainty of outcomes, number of conflicting
moral principles, and the extent of consequences into the future.

Dual Mode Human-AI Evaluations & Co-Alignment Study:

The proposed framework includes an evaluative layer for both human and agentic Al
moral reasoning capabilities under comparable conditions [53]. The human evaluation module
introduces a continuous extension of the DIT-2 methodology, capturing decision patterns,
response times, choice consistency, and exploration strategies of individual participants. The
framework allows external Al agents to undertake the game as well, thus inheriting parallel
metrics of value alighment, decision stability, and adaptability from the human assessment
framework. Since both modules use equivalent indicators, the framework can help identify
convergences (i.e., shared reasoning features) and divergences (points of moral mismatch)
between humans and machines.

Indicated by the bridge between the Human and Al module in Figure 2, interaction
dynamics between human and agentic-Al participants can also be studied under blinded
interaction conditions, potentially revealing how human moral reasoning and AI moral
patterns influence each other. Through repeated interactions over time, mutual learning and
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misalignment can also be observed. This bidirectional exchange mechanism represents a
realistic model of rapidly emerging human-Al real-world interactions, where ethical
understanding is continuously negotiated rather than being predetermined.

Continuous Learning & Adaptation Layer:

An integrative feedback layer is required to realize a complete developmental process
within the framework that accumulates performance data from all preceding layers into a
temporally aligned archive of scenarios and participant trajectories. The gamified environment
can then adjust itself to insights derived from aggregated data to ensure that the evaluation
process remains adaptive, personalized, and developmentally aligned with theory.

The core function of this layer is to keep track of each participant’s moral profile
evolution trajectory over time. These respective tracks can allow the framework to internally
differentiate between transient situational reactions and stable moral dispositions of each
participant. Externally, researchers and educators can follow the developmental progress of
anonymized subjects to deliberate and devise supportive interventions in the real world,
including the development of new theories. In particular, the meta-learning component
synthesizes data patterns across participants and populations, whereby shared developmental
pathways can be identified along with cultural divergences. Moreover, it can also provide
critical effectiveness data for any complementary moral learning interventions in the real
world.

The novelty of this framework is the combination of five layers that make up a self-
optimizing ecosystem for moral reasoning assessment, development, and human-Al co-
alignment studies that evolves and improves through repeated use. The operationalization of
psychological theory, gamified interaction, adaptive Al modeling, and game-theoretic
reasoning into a single framework may help narrow the methodological divide in the study of
moral psychology and Al ethics. This integrative formalization allows moral cognition to be
both quantified and developed within a unified adaptive system.

Feasibility, Validation, and Implications:
Technology Readiness and Feasibility Assessment:

Although the proposed Gamified Moral Reasoning Evaluation Framework is
conceptual, its realization is practical due to the technological maturity of all key enabling
elements. The Technology Readiness Level (TRL) scale allows assessment of their current
feasibility and integration potential for an experimental prototype.

The TRL assessment in this study is based on qualitative mapping of each framework
component to established definitions of the TRL scale, as outlined in prior literature. Each
component is evaluated based on its current level of technological maturity and the availability
of implementation platforms in related domains. This structured assessment ensures
consistency in assigning TRL levels across components.

LLMs for Adaptive Scenario Generation (TRL 8-9). The use of LLMs such as GPT-
4, Claude, and Gemini for procedural content generation and ethical scenario synthesis is
already at the commercial deployment level. Their capacity to generate contextually coherent
moral dilemmas and character dialogues under controlled prompts is highly feasible.

Gamification Engines and Behavioral Analytics (TRL 7-8): Modern learning
management and behavioral research platforms (e.g., existing gamified educational systems
already collect high-resolution temporal and decision data), placing this component at an
advanced readiness level.

Al-Driven Adaptive Testing and Meta-Learning Modules (TRL 6—7). Adaptive testing
methodologies, originally developed for psychometric evaluation and later integrated into
intelligent tutoring systems, can be extended to moral reasoning. Model-agnostic meta-
learning (MAML) architectures and reinforcement learning-based personalization modules are
operational in research labs and early-stage educational pilots, indicating moderate readiness.
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Human—AI Co-Alighment and Multi-Agent Simulation Environments (TRL 5-0).
Simulation frameworks such as Generative Agents and FAIRGAME demonstrate the ability
to model social interactions among Al entities and humans. However, sustained multi-agent
moral deliberation remains at an experimental demonstration stage, requiring further
validation in controlled studies.
Continuous Learning and Moral Profile Tracking (TRL 4-5): Continuous behavioral
modeling and longitudinal moral profiling involve aggregating ethically sensitive data and
deriving cognitive metrics. While technically feasible, this component requires further
methodological development in data ethics, privacy, and cross-cultural calibration before
reaching pilot readiness.

Opverall, the assessment indicates that the majority of enabling technologies operate at
moderate to high readiness levels (TRL 6-9), supporting the feasibility of incremental
prototyping of the proposed framework.

Validation Pathways and Evaluation Considerations:

In addition to feasibility considerations, the framework incorporates measurable
dimensions that support future validation. The framework further enables comparative
analysis between human and Al agents by examining convergence and divergence in decision-
making across equivalent scenarios. Its adaptive structure supports longitudinal tracking of
moral reasoning progression, enabling evaluation beyond static, one-time assessments. These
evaluation mechanisms provide a structured foundation for future empirical studies,
simulation-based testing, and prototype-driven validation.

Implications of the Proposed Framework:

The proposed framework has several implications across theoretical, practical, and
broader domains. From a theoretical perspective, it contributes to the integration of moral
psychology, Al ethics, and interactive system design into a unified and adaptive evaluation
paradigm. From a practical standpoint, the framework provides a foundation for the
development of systems capable of continuous moral reasoning assessment, adaptive scenario-
based evaluation, and structured analysis of human—Al interaction dynamics. At a broader
level, the framework contributes to ongoing discussions on human—Al co-alignhment by
offering a structured approach to studying moral decision-making in dynamic and context-
sensitive environments, with potential relevance for the design and governance of ethically
aligned Al systems.

Conclusion and Future Work:
Conclusion:

Gamified environments have a broader and more diverse impact on ethical and moral
development. However, value-oriented development and exposure to an ethical and moral-
based immersive environment have a long-lasting impact on young learners’ minds. Therefore,
in this work, we proposed the Gamified Moral Reasoning Evaluation Framework, which is a
structured architecture comprising five layers, namely the theoretical foundation layer,
gamification engine layer, Al-driven scenario generation layer, human and Al agent evaluation
module, and continuous learning & adaptation layer. It presents an emerging step toward
integrating moral psychology through the underpinning concepts of classical and neo-
Kohlbergian theories to assess moral dilemmas, game-based interaction, individual adaptive
behavior in an interactive environment, and adaptive Al systems into a unified structure for
assessing moral and ethical alignment. By transitioning from static, questionnaire-based
evaluations to dynamic, gamified moral dilemmas, this framework introduces a participatory
mechanism that captures human reasoning as an evolving process rather than a fixed trait. The
inclusion of adaptive feedback, scenario generation, and co-alignment pathways between
human and Al agents offers a promising approach to understanding how moral cognition
develops through iterative interaction. Overall, this conceptual foundation lays the foundation
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for a more responsive, transparent, and context-sensitive system for evaluating moral decision-

making within Al-mediated environments.

Future Work:

Future work will focus on translating the proposed framework into a fully functional
prototype that integrates the gamification engine, Al-driven scenario generation modules, and
structured behavioral data pipelines. This will be followed by empirical validation through
controlled human-subject studies to rigorously evaluate user engagement, learning
effectiveness, and the development of deeper moral reasoning over time. Further efforts will
explore integration of the framework into real-world decision-support systems within both
educational and organizational settings, enabling practical deployment beyond experimental
environments. In parallel, the evaluation methodology will be refined by developing more
robust metrics for assessing human—Al moral alignment and for capturing longitudinal
changes in reasoning behavior. Additionally, future research will investigate the scalability and
cultural adaptability of the framework across diverse ethical and societal contexts. Collectively,
these directions aim to evolve the system into a scalable and responsible Al framework that
supports mutual moral understanding between humans and artificial agents in complex
decision-making environments.
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