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Abstract
Contemporary artificial intelligence (AI) systems are being integrated into decision-making processes across
domains including legal systems and educational practices, combining automation with human oversight. This
paper examines the potential for adapting hybrid judicial decision-making models to educational assessment,
specifically student evaluation processes. The proposed model draws from judicial systems where algorithms
generate initial judgment drafts that are subsequently reviewed by judges. Applied to education, this framework
involves automated systems performing initial evaluations based on standardized data, with educators reviewing
and refining results. This hybrid approach may offer immediate feedback, reduced educator workloads, enhanced
objectivity, and personalized assessments while maintaining human authority for final decisions and potentially
ensuring ethical outcomes.
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1. Introduction

Artificial intelligence integration in decision-making has altered numerous sectors, with education and
legal systems representing domains where accurate, fair, and transparent decisions carry significant
consequences. As AI technologies develop, the challenge involves creating systems that combine
algorithmic efficiency with human insight rather than replacing human judgment [1, 2]. Contemporary
research indicates the importance of developing trustworthy AI systems that maintain human agency
while benefiting from computational capabilities [3].

In judicial contexts, experimental hybrid models have emerged where AI systems generate initial draft
decisions subsequently reviewed, modified, and finalized by human judges. This approach addresses
caseload pressures while maintaining human involvement in legal decision-making [4]. Italian legal
scholarship has examined the implications of AI in judicial decision-making, with attention to the
balance between algorithmic efficiency and human oversight in both civil and criminal contexts [5, 6].

Analyses of AI applications in justice systems have highlighted the need for regulatory frameworks
that preserve judicial independence while leveraging technological capabilities [7]. The implementa-
tion raises questions about applicability to other domains requiring considered judgment and ethical
considerations, particularly where algorithmic accountability and transparency are important [8].

Educational assessment represents a potentially suitable domain for such hybrid approaches. Tra-
ditional assessment methods face challenges including scalability issues, potential for human bias,
inconsistency across evaluators, and increasing demand for immediate feedback in digital learning
environments [9, 10]. Fully automated assessment systems, despite their efficiency, encounter difficulties
with contextual understanding, creativity evaluation, and interpretation of student responses that may
require human pedagogical expertise [11].
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Developments in explainable AI have begun addressing these limitations by providing more trans-
parent and interpretable automated assessment systems [12]. This paper proposes adapting the hybrid
decision-making model from judicial contexts to educational assessment, specifically student evaluation
processes. The analysis suggests such a model may address limitations of both purely human and
fully automated assessment systems while preserving pedagogical values of fairness, transparency, and
individualized attention.

2. Background and related work

2.1. Hybrid decision-making in judicial systems

The legal domain has been at the forefront of exploring AI-human collaboration in high-stakes decision-
making. Developments in judicial AI systems demonstrate that hybrid models can enhance both
efficiency and consistency while maintaining human oversight for final decisions [13]. These systems
typically operate through a two-stage process: algorithmic analysis of case data and legal precedents
generates initial recommendations, then reviewed and refined by human judges who consider contextual
factors, ethical implications, and exceptional circumstances.

Successful judicial hybrid systems operate on key principles encompassing maintaining human au-
thority and accountability for final decisions, ensuring transparency in AI-generated recommendations,
providing clear rationales for algorithmic modifications, and incorporating safeguards against algorith-
mic bias and errors [14]. These principles prove essential for maintaining public trust and legal validity
in judicial processes. Research highlights the importance of addressing the "black box" problem in AI
systems, particularly where decisions significantly impact individuals’ rights and opportunities [15]. AI
integration in judicial decision-making requires careful consideration of constitutional principles and
procedural guarantees, as demonstrated by Italian scholarship on predictive justice and civil jurisdiction
[16]. The broader implications of AI-assisted decision-making in legal contexts have been analysed,
emphasizing the need for regulatory frameworks that balance innovation with fundamental rights
protection [17].

2.2. AI in educational assessment

Educational assessment has experienced advancement in automated evaluation systems, particularly in
multiple-choice testing, essay scoring, and skill assessment in programming and mathematics [18]. These
systems demonstrate effectiveness at processing large volumes of standardized responses, providing
immediate feedback, and maintaining consistent evaluation criteria across contexts. Machine learning
developments have expanded automated assessment capabilities, enabling more sophisticated analysis
of student performance patterns and learning trajectories [19].

Current automated assessment systems face constraints. They encounter difficulties evaluating
creativity, critical thinking, and complex problem-solving that cannot be easily quantified [20]. These
systems often fail to account for individual student circumstances, learning disabilities, or cultural
contexts that may influence performance but are not reflected in standardized metrics. Research has
demonstrated that students’ trust in automated assessment systems is affected by the transparency and
explainability of algorithms used [21], highlighting the need for more interpretable AI approaches in
educational contexts.

2.3. Bias and fairness in AI systems

Research indicates that algorithmic bias can perpetuate or amplify existing inequalities, affecting
marginalized groups [22]. In educational contexts, this concern appears acute as biased assessment
systems can produce lasting impacts on student opportunities and self-perception. Frameworks for
understanding unintended consequences of machine learning highlight the complexity of addressing



bias in AI systems, requiring systematic approaches considering multiple bias sources throughout
development and deployment processes [23].

Research indicates that human oversight appears crucial for identifying and mitigating algorithmic
bias, as humans can recognize contextual factors and exceptional circumstances that algorithms may
miss [24]. This finding supports the argument for hybrid systems combining algorithmic efficiency
with human judgment. Studies examining perceptions of algorithmic decision-making reveal that
individuals often view purely automated decisions as reducing human dignity and failing to account
for personal circumstances [25], reinforcing the importance of maintaining human involvement in
assessment processes.

3. Proposed hybrid model for educational assessment

Adapting judicial hybrid systems, this analysis proposes a two-stage educational assessment model
combining automated evaluation with human review. The first stage involves AI systems analyzing
student responses using standardized criteria, generating preliminary scores with detailed feedback,
identifying areas of concern or notable performance, and flagging responses requiring human attention.
The second stage encompasses educators reviewing AI-generated assessments, considering contextual
factors and student circumstances not captured by algorithmic analysis, and modifying scores based on
pedagogical judgment so that final assessments incorporate both algorithmic efficiency and human
expertise (see Figure 1).

Figure 1: Two-stage hybrid decision-making model for educational assessment.

3.1. Key features and safeguards

The proposed model incorporates four key features for effectiveness and ethical operation: (i) trans-
parent AI-generated assessments with clear explanations of scoring rationales, enabling informed
human review and building system trust [26], (ii) bias detection mechanisms identifying assessments
potentially disadvantaging certain student groups, with human reviewers trained to recognize and
address these biases, (iii) customization capabilities allowing adaptation based on individual student
needs while maintaining standardized core criteria, and (iv) audit trails maintaining detailed records of
both automated and human decisions to support accountability and continuous improvement.



The integration of explainable AI techniques is important for hybrid assessment systems. Research has
indicated that post-hoc explanation methods, while useful, may have limitations in educational contexts,
suggesting the need for more sophisticated approaches to AI interpretability [27]. The proposed model
incorporates multiple explanation strategies, including feature importance rankings, decision trees for
specific assessment criteria, and natural language explanations of scoring rationales.

3.2. Implementation framework

Effective implementation requires attention to key components. Technical infrastructure must include
functional AI systems capable of processing diverse student responses, secure data management systems,
and user-friendly educator interfaces. Educator training programs are necessary, focusing on AI-
generated assessment interpretation, algorithmic bias recognition, and integration of automated insights
with pedagogical judgment. Quality assurance through regular monitoring and evaluation of system
performance, including accuracy metrics, bias detection, and user satisfaction measures, forms the
foundation of effective implementation. Clear ethical frameworks governing AI use in assessment,
encompassing privacy protection, fairness standards, and transparency requirements, are important for
maintaining trust and compliance.

Research has highlighted the importance of involving educators as codesigners in development of
AI-powered educational systems to ensure technology aligns with pedagogical goals and practices
[28]. The implementation framework must consider regulatory compliance, particularly regarding data
protection and algorithmic decision-making in educational contexts [29]. The European Union’s General
Data Protection Regulation and emerging AI governance frameworks provide guidelines for ethical
deployment of AI in educational assessment [30]. Examining legal scholarship on AI governance in
judicial contexts, educational institutions can benefit from established frameworks for AI regulation that
emphasize transparency, accountability, and human oversight [7]. Regulatory challenges in educational
AI resemble those encountered in judicial AI systems, particularly regarding the need to balance
technological efficiency with individual rights protection.

4. Advantages and implications

4.1. Benefits for educational practice

The proposed hybrid model offers advantages over traditional assessment methods and fully automated
systems. By automating initial assessment tasks, educators can focus time and expertise on cases
requiring considered judgment and personalized attention, with this efficiency gain proving valuable in
contexts with high student-to-teacher ratios or resource constraints. Algorithmic components provide
consistent application of evaluation criteria across students and contexts, reducing variability that can
arise from human factors such as fatigue, mood, or unconscious bias. Students receive rapid initial
feedback on performance, supporting timely learning interventions and maintaining engagement in the
learning process. The combination of algorithmic analysis and human insight enables more personalized
assessment that considers individual student circumstances, learning styles, and developmental needs.
While maintaining human judgment for final decisions, the model reduces the impact of subjective
biases through systematic algorithmic analysis and transparent decision-making processes.

4.2. Ethical and pedagogical considerations

Implementation of hybrid AI-human assessment systems raises ethical and pedagogical questions that
must be addressed. Student assessment data requires careful handling to protect privacy while enabling
system functionality, necessitating clear policies and technical safeguards to govern data collection,
storage, and use. Students and educators must understand how AI components contribute to assessment
decisions, requiring systems that can provide clear explanations of reasoning processes. Educators need
ongoing support and training to effectively work with AI systems, interpret algorithmic insights, and



maintain their role in assessment processes. Benefits of hybrid assessment systems must be accessible
to all students and educational contexts, requiring attention to digital divides and resource disparities
that might otherwise limit equitable access to these technological advantages.

4.3. Challenges and limitations

The proposed hybrid model faces challenges that must be acknowledged and addressed. Developing and
maintaining sophisticated AI systems requires technical expertise and resources, potentially creating
barriers for smaller educational institutions that may lack necessary infrastructure or funding. Imple-
menting hybrid systems requires changes to existing assessment practices, necessitating careful change
management strategies and stakeholder engagement to ensure successful adoption. Both educators and
students must develop trust in AI-assisted assessment systems, requiring transparent communication
about system capabilities and limitations to build confidence in technology. Ensuring consistent quality
across AI systems and human reviewers requires ongoing monitoring and calibration efforts to maintain
reliability and fairness in assessment outcomes.

5. Conclusion and future work

This paper has proposed adapting hybrid judicial decision-making models to educational assessment,
suggesting that such an approach may address the limitations of both purely human and fully auto-
mated assessment systems. The proposed model maintains human authority and accountability while
leveraging AI capabilities for efficiency and consistency. Figure 2 illustrates the comparative framework
of hybrid decision-making processes across judicial and educational domains, highlighting their shared
reliance on algorithmic support combined with human oversight.

Figure 2: Comparative framework of hybrid decision-making processes: Judicial vs. educational assessment
systems.

The parallels between judicial and educational contexts, both requiring fair, transparent, and ethically
sound decisions, suggest that hybrid models from legal domains may inform educational practice. How-



ever, characteristics of educational assessment, including its developmental and pedagogical purposes,
require careful adaptation of these models. Future work should focus on key areas, including develop-
ing technical prototypes of hybrid assessment systems, conducting empirical studies of effectiveness
compared to traditional methods, investigating training needs of educators working with AI-assisted
assessment, and exploring broader implications of hybrid systems for educational equity and access.
Research should examine long-term impacts of hybrid assessment on student learning outcomes, teacher
professional development, and institutional assessment practices.

Technologies such as large language models present both opportunities and challenges for hybrid
assessment systems, requiring careful consideration of integration into educational contexts [31].
Development of prescriptive analytics approaches that go beyond prediction to provide actionable
recommendations for educational interventions represents a direction for future research. Emphasis on
interpretable machine learning in educational contexts suggests the need for continued innovation in
explainable AI techniques specifically designed for assessment applications [32].

The potential of hybrid AI-human assessment systems to influence educational practice while pre-
serving human values represents a direction for educational technology research and development. As
AI capabilities continue to advance, the challenge will be not whether to integrate these technologies
into educational assessment, but how to do so in ways that enhance rather than diminish human aspects
of teaching and learning.
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