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Abstract— Generative Artificial Intelligence (GenAl) is
introducing advanced computational techniques to
educational assessments, enabling scalable, adaptive, and
context-aware evaluation mechanisms. Unlike conventional
assessment systems, which rely on static item banks, GenAl
leverages deep learning architectures, particularly
transformer-based language models (e.g., GPT, LLaMA,
Claude), to generate contextually relevant questions, model
diverse difficulty levels, and simulate authentic problem-
solving scenarios. Automated question generation, distractor
design, and rubric-based grading have been enhanced using
Natural Language Processing (NLP) and semantic similarity
algorithms, significantly reducing human intervention in
assessment design. Several Al-driven assessment tools are
gaining traction in academic and corporate learning
environments. Gradescope and EvalAl use machine learning
for automated grading and plagiarism detection;
QuestionWell and Quillionz employ generative models to
create test items and quizzes; while Inspera Assessment
integrates Al-powered analytics for adaptive testing.
Emerging systems such as ChatGPT-based tutors and Otter.ai
for real-time transcription are also being explored for
formative assessment and feedback generation. However,
critical technical challenges persist, including maintaining
reliability, explainability of scoring algorithms, mitigation of
bias in generated content, and ensuring secure data handling.
This paper discusses the underlying GenAl architectures,
reviews contemporary Al assessment tools, and outlines future
research directions for developing transparent, ethically

aligned, and pedagogically sound Al-driven assessment
systems.
Keywords— GenAl, Al-Powered Assessment Tools,

Automated Question Generation, NLP Transformer-based
Language Models

I. INTRODUCTION

The rapid advancement of Artificial Intelligence (Al) has
transformed the landscape of education, particularly in the
domain of assessments. Generative Artificial Intelligence

(GenAl), an emerging subfield of AI powered by
transformer-based language models such as GPT-4,
LLaMA, and Claude, has redefined conventional

assessment strategies by introducing dynamic, scalable, and
personalized evaluation systems.
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Unlike traditional assessments that rely on static item
banks and manual grading, GenAl facilitates real-time
generation of high-quality, context-aware questions
spanning different cognitive levels and provides automated,
transparent scoring mechanisms. These innovations enable
educators to simulate authentic problem-solving scenarios
and foster adaptive learning pathways, thereby aligning
evaluation processes with diverse learner needs. By
integrating Natural Language Processing (NLP) techniques
with semantic similarity scoring, GenAl systems can
interpret and grade open-ended responses with enhanced
reliability, surpassing binary correctness protocols inherent
in legacy systems. Moreover, distractor design automation
and rubric-based evaluations contribute to the robustness
and fairness of Al-driven assessments. Despite their
transformative  potential, generative Al-powered
assessment systems face challenges such as maintaining
scoring validity, mitigating biases embedded in training
data, ensuring data privacy and security, and achieving
explainability and trustworthiness in automated decisions.
Additionally, successful deployment requires addressing
institutional readiness, ethical policy formation, and
human-in-the-loop oversight to balance automation benefits
with pedagogical soundness.

This paper explores the foundational technologies
underpinning GenAl in assessments, surveys contemporary
Al-powered assessment tools gaining traction in higher
education, discusses associated technical and ethical
challenges, and identifies promising future research
trajectories aimed at establishing fair, transparent, and
effective Al-enhanced educational assessments.

II. RELATED WORK

Generative Al is reshaping assessment practices in
higher education, with extensive research exploring its
potential, challenges, and ethical considerations. Below is a
synthesis of key studies relevant to generative Al in
educational assessments, presented in detail, followed by a
summary table highlighting findings and research gaps.
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Capano, Veltri, and Orlando (2025) conducted a
conceptual analysis of GenAl’s influence on higher
education policies across Asia, revealing how institutional
adoption of Al tools is reshaping curricular standards and
assessment norms. Their findings point to a policy-driven
evolution toward more adaptive, data-informed evaluation
systems, while underscoring institutional readiness and
governance challenges.

Anu and Ansah (2024) reviewed early implementations
of ChatGPT-like models in formative assessments,
emphasizing the personalized feedback capabilities enabled
by generative Al. They caution, however, about inherent
risks associated with data privacy breaches and algorithmic
biases, advocating for transparent and responsible Al
deployment to safeguard assessment integrity.

Logan (2024) provided a comprehensive ethical critique
of generative AI’s role in academic publishing and
assessments, highlighting the environmental costs of model
training and intellectual property concerns. The author
argues for heightened transparency and the formulation of
guidelines to preserve academic honesty in Al-enhanced
evaluation frameworks.

Empirical surveys by Sahu and Sahu (2024) within
Indian universities confirmed GenAl’s positive impact on
student learning outcomes and its role in alleviating
instructors’ repetitive tasks. Nevertheless, they warned of
the potential decline in students' critical thinking and
writing skills, suggesting pedagogical interventions to
maintain skill development alongside Al assistance.

Sharma and Singh (2024) applied the Unified Theory of
Acceptance and Use of Technology (UTAUT) to assess
factors influencing generative Al adoption in Indian higher
education, identifying perceived usefulness, ease of use,
social influence, and supportive infrastructure as significant
determinants.

A mixed-methods study by Sauide, Campos, and Almeida
(2024) in Portugal illustrated how generative Al enhances
formative feedback and improves academic writing quality.
The authors stressed the importance of fostering ethical
awareness and digital literacy among both educators and
students to maximize pedagogical benefits.

Abdullah and Zaid (2023), through qualitative research

with Jordanian postgraduate students, documented
widespread generative Al engagement in literature review
and assessment preparation activities, highlighting

emergent ethical challenges and calling for formalized
governance frameworks.
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Chan and Hu (2023) surveyed undergraduates in Hong
Kong, reporting predominantly positive attitudes towards
generative Al in learning and assessments while also
raising concerns related to data accuracy and privacy,
pointing to the need for institutional safeguards.

Baruah and Baruah (2024) focused on open and
distance learning (ODL) in India, identifying ethical
challenges such as misinformation risks. They emphasized
the necessity for regulatory transparency to uphold the
reliability and credibility of Al-driven assessments.

Guleria, Rajput, and Kant (2023) critically evaluated
ChatGPT’s applications in medical and scientific writing,
exposing problems of fabricated content and biases that
undermine trust in Al-assisted high-stakes evaluations.

Aldossary, Aldhafeeri, and Alshammari (2024) surveyed
Saudi university students, revealing high acceptance of
generative Al for coursework and assessments, although
concerns about subscription costs and excessive
dependence on Al, which may affect learner autonomy,
were prevalent.

Through a case study, Panda and Kaur (2024)
demonstrated practical uses of generative Al in academic
research workflows in India, including literature synthesis
and plagiarism detection, while emphasizing the essential
role of human oversight to maintain academic rigor.

Mazumder, Bhattacharya, and Das (2024) analyzed the
uneven adoption of Al guidelines across Indian academic

journals, indicating variable preparedness levels for
integrating Al into scholarly assessments.
Rane  (2023)  conceptually  explored GenAl’s

contributions to achieving Sustainable Development Goals
(SDGs) in education, acknowledging AI’s capacity for
personalized learning and assessments, but cautioning
about embedded algorithmic biases and the need for
fairness-oriented development.

Pierrés, Bergeron, and Fournier (2024) empirically
investigated Al-generated content and assessments for
students with disabilities in France, highlighting significant
accessibility improvements and personalized learning
opportunities.

Lastly, Zhou (2024) assessed American higher education
students’ attitudes, documenting majority support for
generative Al in academic writing, tempered by ethical
concerns related to responsible usage and transparency in
assessments.



N

IJRDET

International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347-6435(Online) Volume 14, Issue 11, November 2025)

Collectively,  this
transformative potential of generative Al in redefining
educational assessments. However, unresolved challenges
spanning ethical governance, bias mitigation, privacy
protection, pedagogical integration, and equitable access
demand ongoing scholarly attention. Summary of reviewed
literature is shown in Table I:

literature

underscores the

TABLE I
SUMMARY OF RELATED WORK
Authors& Focus Key Research
Year Findings Gaps
Capano et | Policy and GenAl influences | Implementation
al. (2025) assessment adaptive strategies and
frameworks assessment governance
policies
Anu & Personalized | Benefits in Mechanisms
Ansah formative adaptive for
(2024) feedback feedback; risk of | transparency
privacy/bias and bias
mitigation
Logan Ethics in AI | Highlights Effective
(2024) academic plagiarism, bias, transparency
publishing environmental and integrity
costs safeguards
Sahu & Empirical Improved Balancing Al
Sahu Indian learning but aid with skill
(2024) student reduced critical development
outcomes thinking
Sharma & | Technology | Key factors Longitudinal
Singh acceptance driving GenAl adoption
(2024) in Al adoption studies
Satde et Al feedback | Al enriches Pedagogical
al. (2024) and feedback; need frameworks for
pedagogy ethics & digital ethical Al use
literacy
Abdullah Responsible | Postgrad Formalized
& Zaid Al use in engagement; governance
(2023) research ethical challenges | frameworks
Chan & Student Positive but Institutional
Hu (2023) | perceptions cautious due to privacy

Baruah &
Baruah
(2024)

Guleria et
al. (2023)

Aldossary
et al.
(2024)

Panda &
Kaur
(2024)

Mazumder
et al.
(2024)

Rane
(2023)

Pierres et
al. (2024)

Zhou
(2024)

of Al

Ethics in
distance
learning

Al-generated
scientific
writing

Al usage
among Saudi
students

Al in
academic
research
workflows

Al policy in
academic
journals

Al and
education
sustainability

Al for
disabled
students

Student
ethical
attitudes

privacy/accuracy
concerns

Misinformation
risks need
regulation

Fabrications and
bias challenge
trust

High acceptance;
barriers include
cost/autonomy

Efficiency gains
with human
oversight
necessity

Uneven guideline
adoption

Supports
personalized
learning; bias
concerns

Accessibility and
personalization
benefits

Supportive yet
ethically cautious

safeguards

Policy
development
for ODL

Improving Al
trustworthiness

Addressing
accessibility
and equitable
use

Integration
models
balancing Al
and human
input

Broader
disciplinary
inclusion

Fairness-
focused Al
development

Scalability and
wider adoption

Ethical
integration
frameworks

This review highlights rapid advancements in generative
AT’s role in assessments while underscoring critical gaps in
governance, ethical deployment, pedagogical integration,
and equitable access that warrant further investigation and
development.
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III. TECHNICAL FOUNDATIONS

Transformer models such as GPT, LLaMA, and Claude
lie at the heart of generative Al (GenAl) systems used in
educational assessments. These architectures leverage the
self-attention mechanism, which enables the model to
dynamically weigh the contextual relevance of every token
relative to others in a sequence. This ability allows the
model to capture long-range dependencies and nuanced
semantic relationships that traditional sequential models
struggle with, resulting in highly coherent and contextually
rich language generation.

At their core, Transformer models process text through
several key stages. First, tokenization breaks text into
smaller units (tokens), such as words or subwords, which
are then mapped via an embedding layer into continuous
vector representations encoding syntactic and semantic
information. The architecture is composed of stacked
Transformer blocks, each containing a multi-head self-
attention layer and a feedforward multilayer perceptron
(MLP). The multi-head attention enables the model to
attend to multiple representation subspaces simultaneously,
capturing diverse linguistic aspects. Transformers typically
utilize an encoder-decoder structure; encoders read and
contextualize inputs, while decoders generate output
sequences autoregressively—predicting the next token
given all previously generated tokens. Proprietary models
like GPT focus on the decoder-only architecture for text
generation, employing causal attention masks to prevent
information leakage from future tokens.

Training involves massive pretraining on large, general-
domain text corpora to learn language structure, followed
by fine-tuning on domain-specific datasets (such as
educational content) to specialize the model for assessment
tasks. Key training methods include masked language
modeling (MLM), causal language modeling (CLM), and
replaced token detection (RTD). Regularization techniques
like dropout and early stopping combat overfitting,
enhancing model generalization.Model performance is
evaluated using metrics such as perplexity (reflecting
predictive uncertainty), BLEU, and ROUGE (measuring
semantic overlap and fluency). These ensure the generated
questions and responses maintain linguistic quality and
content relevance across diverse topics.Overall, the
Transformer architecture’s sophistication in representing
and generating language underpins GenAl’s capacity to
produce varied, semantically accurate assessment materials
and automated grading, enabling scalable, adaptive, and
dynamic evaluation solutions.
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IV. LIFE CYCLE OF GENAI POWERED AUTHENTIC
ASSESSMENTS

The lifecycle of generative Al-powered authentic
assessments encompasses a series of interconnected phases
designed to create scalable, adaptive, and pedagogically
sound evaluation systems in higher education. Each phase
builds upon the previous, forming a continuous loop of
improvement and refinement. Below 1is a detailed
exploration of each stage given in Fig 1:

Lifecycle of Generative AI-Powered Assessments

Continuous

Improvement and Data Collection

and Preparation

Oversight % E“
- = Gothering and
Refining models ﬁ pvepmcg?smg
ar snsuring educational data
ethical standards
Data Analytics Model Training
and Reporting “ g and Fine-tuning
Analyzing k-'@ ra Training AL models
assessment data for assessment
for insights tasks
Avtomated
Grading and

Feedback

Evaluating
vesponses and
providing feedback

Creating
assessment
content using AL

0%

Adaptive
Assessment
Delivery

Tailoring
assessments to
individual learners

Fig 1: Life Cycle of GenAl Powered Assessments

A. Data Collection and Preparation

This foundational phase involves gathering extensive,
diverse, and high-quality educational datasets necessary for
training generative Al models. Sources include textbooks,
scholarly articles, existing question banks, student
responses, rubrics, and feedback records. The collected data
undergo preprocessing steps such as tokenization,
normalization, removal of noise, and anonymization to
ensure privacy compliance and data quality. Augmentation
techniques like paraphrasing and synthetic data generation
enhance variability, enabling the AI to generalize
efficiently across different domains and question formats.
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B. Model Training and Fine-tuning

Using the prepared data, transformer-based models (e.g.,
GPT, LLaMA, Claude) are pretrained on large corpora to
learn general language structures and contextual
relationships. Subsequently, fine-tuning on domain-specific
educational content tailors the models to generate
assessment items and interpret responses relevant to
disciplinary contexts. Training employs methods like
masked and causal language modeling, with regularization
techniques to prevent overfitting and improve robustness.

C. Automated Question Generation

The fine-tuned models generate assessment content
based on predefined parameters such as topic, cognitive
level, question type, and difficulty. Question stems and
plausible distractors (for multiple-choice) are synthesized,
ensuring semantic relevance and curricular alignment. For
subjective assessments, scenario- or problem-based
questions simulate real-world tasks requiring higher-order
thinking. Generated items undergo validation via semantic
similarity checks and expert review to assure pedagogical
soundness.

D. Adaptive Assessment Delivery

Assessment platforms dynamically adjust question
selection and difficulty according to individual learner
performance metrics, including accuracy, response time,
and confidence. Reinforcement learning algorithms
optimize the adaptation process, supporting personalized
learning trajectories that revisit weak areas and accelerate
progress in strengths.

E. Automated Grading and Feedback

NLP-powered systems analyze learner responses for
correctness, coherence, and completeness, comparing them
to exemplar answers and rubrics. Advanced models assign
scores and generate formative feedback tailored to guide
learner  improvement. Integrations with  Learning
Management Systems (LMS) enable seamless reporting
and analytics.

F. Data Analytics and Reporting

Assessment results are aggregated and analyzed to
produce insights on learner performance trends, item
effectiveness, and overall reliability. Visualization
dashboards assist educators in identifying knowledge gaps
and monitoring class-wide progress.
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G. Continuous Improvement and Human Oversight

Ongoing monitoring of Al outputs, coupled with human
expert review, facilitates iterative refinements of models
and assessment content. Ethical evaluation frameworks
address bias, fairness, and transparency, ensuring sustained
trustworthiness and alignment with educational goals.

This lifecycle emphasizes a balanced partnership
between automated Al capabilities and human pedagogical
judgment, fostering authentic, equitable, and high-quality
assessments.

V. GEN-AI TOOLS FOR ASSESSMENTS

Generative Al tools for assessments leverage advanced
transformer models, such as GPT, LLaMA, and Claude, to
revolutionize higher education evaluations. These tools can
autonomously  generate  diverse, curriculum-aligned
questions, provide personalized feedback, and automate
grading processes, significantly reducing instructors’
workload. By employing sophisticated natural language
processing techniques, they facilitate adaptive, authentic
assessments that are scalable, flexible, and tailored to
individual learners' needs, paving the way for more
equitable and efficient evaluation systems in academia.
Some of the tools are:

Eklavvya

Eklavvya is a comprehensive online assessment platform
that leverages Al to facilitate the creation and automatic
evaluation of both objective and subjective tests. It supports
secure, large-scale assessments with features such as
remote proctoring, real-time evaluation, question bank
management, and rich analytics. The platform can handle
various question formats, including images, videos, and
mathematical symbols, making it adaptable to diverse
assessment needs in higher education. It operates on a
proprietary license model, and API availability is generally
restricted to partner institutions for integration with custom
LMS solutions.

Quizizz

Quizizz offers an engaging, gamified assessment
environment where educators can prepare quizzes that
adapt in difficulty based on student performance. It
provides instant feedback, real-time analytics, and various
question formats, making it suitable for formative
assessments and interactive classroom activities. Its LMS
integrations enable seamless sharing and tracking of
student progress.An open API is provided for LMS
integration and custom app development.



N

IJRDET

International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347-6435(Online) Volume 14, Issue 11, November 2025)

Canvas Question Bank Generator

This tool helps instructors create and refine a
professional-quality question bank within the Canvas LMS.
It uses Al to optimize and generate questions aligned with
course objectives, supporting various exam formats and
content customization, thus streamlining the exam creation
process for higher education institutions. It follows
Canvas’s proprietary licensing, requiring a paid LMS
subscription, but does not independently provide a public
API beyond Canvas environment integration.

ChatGPT

ChatGPT acts as a versatile conversational Al that
supports content generation, tutoring, and formative
assessments. It understands context well and can generate
essays, answer open-ended questions, and simulate real-
time feedback, although it needs moderation due to
potential biases and inaccuracies inherent in language
models. he service provides an open API that supports
content generation and educational applications, allowing
easy integration into various educational technologies.

Gradescope

Gradescope employs machine learning to automate
grading of handwritten, typed, and digital responses. It
excels in providing detailed grading analytics and
supporting rubric-based assessments across a wide range of
question types, thereby reducing grader workload and
increasing consistency in evaluation. It operates under a
subscription-based commercial license with API access
limited to LMS integration partners and institutional
deployments.

Quillionz

Quillionz is an Al-powered tool designed for rapid quiz
and question creation. It leverages GPT-4 technology to
generate a wide variety of question types suitable for
formative assessments, supporting multiple export formats
and LMS integration, dramatically speeding up exam paper
preparation. It offers API access for integration with LMSs
like Canvas and other educational platforms.

QuestionWell

QuestionWell specializes in generating educational
content-based questions aligned with learning objectives. It
supports multiple question formats, including multiple-
choice and essential questions, and offers multi-format
export options. Its focus is on providing educators with
tailored, content-specific assessment items.
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Otter.ai

Otter.ai enhances formative assessments with real-time
speech-to-text transcription and searchable notes during
lectures or exams. Its focus is on collaboration and
capturing spoken responses, aiding in review and feedback
processes but not directly generating assessment content or
scores. It uses a commercial license with API availability
mainly designed for integration with Canvas, Kahoot, and
Quizizz.

BrainCert

BrainCert provides an all-in-one LMS environment
featuring virtual classrooms, interactive whiteboards, and
customizable assessments. Its Al-powered features include
personalized learning pathways, analytics, and exam
security, making it suitable for comprehensive online
courses and assessments. It is a proprietary commercial
platform with API access for integration with institutional
systems and third-party applications.

Quizgecko

Quizgecko uses Al for automatic quiz generation and
spaced repetition-based learner reinforcement. It provides
detailed analytics and supports customizable question types
and difficulty levels, ideal for ongoing formative
assessments and skill reinforcement.It is subscription-based
and provides API support for LMS integration and data
exchange.

Hurix Digital

Hurix Digital offers Al-enabled online assessment
management, including exam and question paper creation,
remote proctoring, and adaptive assessments. It emphasizes
security with real-time analytics to monitor exam integrity
across diverse institutes and universities. It operates under a
commercial license with APIs developed for enterprise and
educational partners.

Examsoft

Examsoft specializes in secure, online high-stakes
assessments with robust remote proctoring, secure
browsers, and detailed scoring reports. It is used

predominantly in academic and certification exams that
require maximum security and reliability. It's commercially
licensed with API availability restricted to institutional
customers for advanced assessment integration.
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ALEKS

ALEKS utilizes adaptive learning algorithms to deliver
personalized assessments and instruction mainly in STEM
subjects. It supports detailed learner insights and
curriculum-aligned content, making it suitable for subject-
specific skill mastery. It is a proprietary licensed platform
without a publicly available API but offers integration
capabilities through educational partnerships.

Moodle with Al Plugins

Moodle, an open-source LMS, can incorporate Al
plugins for plagiarism detection, adaptive assessments, and
automated grading, making it a flexible platform for higher
education institutions to implement Al-driven assessments.
Moodle provides open APIs and web services enabling
extensive customization and integration.

QO-ton

Q-ton automates quiz creation with easy-to-use features
suitable for interviews and exams. It offers instant question
generation, multiple question formats, and supports quick
assessment setup, focusing on speed and simplicity. It
offers APIs for integration with HR and educational
platforms.

Graded Pro

Graded Pro is an Al-powered grading solution that
supports automatic evaluation of essays and handwritten
responses. It offers customizable rubrics, voice and text
annotations, and seamless LMS integration, designed to
improve grading efficiency and consistency. It provides
APIs primarily for Google Classroom integration with
plans to expand.
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Jotform Al Quiz Generator

Jotform’s AI Quiz Generator can create quizzes from
uploaded documents or forms with minimal manual input.
Its drag-and-drop interface allows easy customization,
making it a useful tool for educators needing quick
assessments. It offers APIs allowing embedding and
integration with other web platforms.

Synthesia Al

Synthesia uses Al to generate engaging video content for
assessments, tutorials, and training modules. Its avatars and
interactive videos enhance engagement but focus more on
multimedia learning rather than traditional assessments. It
is commercially licensed and provides APIs for enterprise
client integration in learning ecosystems.

Revisely Quiz Generator

Revisely employs Al for rapid quiz and exam question
generation, supporting workflow automation and
customization. It is designed to streamline the creation of
formative and summative assessments efficiently. PI access
is available for integration with various LMS platforms.

Essay Grader Al

This tool uses Al to evaluate and grade essays based on
rubrics, providing rapid and consistent feedback. It
supports multiple subjects and is useful for large-scale
assessment environments where quick turnaround is
necessary. It offers limited API integration options focused
on specific institutional needs.

These tools collectively span a broad spectrum of
assessment needs, from question creation and grading to
security and multimedia content, offering solutions tailored
to the diverse requirements of higher education institutions.
The detailed comparative chart is provided in Table II:



Tool
Name

Eklavvy
a

Quizizz

Canvas
Questio
n Bank
Generat
or

ChatGP
T

Gradesc
ope

Quillion
z

Primary
Use

Automated
question
generation
and
assessment

Interactive
quizzes
and
gamified
assessment
S

Question
bank
creation &
optimizatio
n

Conversati
onal Al for
tutoring
and
content

Automated
grading
and
plagiarism
detection

Al-
powered
question
generation
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TABLE I

Key
Features

Instant
question
generation,
topic
customizatio
n, automated
paper
creation

Al-based
question
recommenda
tions,
adaptive
difficulty

Visual and
content
optimization,
wide
disciplinary
applicability

Natural
language
generation,
dialogue,
creative
assistance

ML grading,
handwritten/t
yped
responses,
plagiarism
detection

Rapid quiz
creation,
GPT-4
integration,
diverse
export

COMPARATIVE CHART OF VARIOUS GENAI TOOLS FOR ASSESSMENTS

Customizat
ion Options

Customizabl
e questions,
role-based
access

Topic
selection,
question
variety

Visual
presentation
customizatio
n

API
customizatio
n

Grading
rubric
customizatio
n

Question
tweaking,
difficulty
adjustment

Al
Capabilities

NLP-based
generation &
evaluation,
adaptive
engagement

Difficulty
adjustment
based on
performance

Generative
Al for
question
refinement

Contextual
language
understandin
g&
generation

Automated
scoring and
classification

Advanced
NLP for
quality
question
generation
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Assessment
Types
Supported

Multiple-
choice,
descriptive,
viva exams

Formative
quizzes,
gamified
tests

Quizzes,
exams

Open-ended,
essays

Written
assignments,
tests

Quizzes,
formative
tests

LMS
Integratio
n

Supports
integratio
n

Integrates
with
major
LMS

Native
Canvas
LMS
integratio
n

Via API
integratio
n

Integrates
with many
LMS

Canvas &
other
LMS
supported

Feedbac
k
Mechani
sms

Instant
Al-
generated
feedback
&
analytics

Real-time
feedback
and
progress
reports

N/A

Formativ
e
feedback
via
conversat
ion

Detailed
grading
reports

Automate
d grading,
personali
zed
recomme
ndations

Strengths

Time-
saving,
comprehen
sive
analytics

Engaging
interface,
adaptive
learning

Profession
al, easy to
use

Highly
versatile,
conversatio
nal
feedback

Reliable
grading,
reduces
workload

Fast
generation,
versatile
use

Limitations

Needs
human
oversight for
qualitative
aspects

Limited
mainly to
choice
questions

Limited to
Canvas
ecosystem

Potential
bias,
hallucination
s requiring
moderation

Limited
grading
focus, less
content
generation

Subscription
based,
training may
be needed
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Name

Questio
nWell

Otter.ai

BrainCe
rt

Quizgec
ko

Hurix
Digital

Examsof
t

Primary
Use

Al-
generated
educational
materials

Real-time
transcriptio
n and notes

LMS and
virtual
classroom
platform

Al quiz
generation
and
grading

Online
monitoring
and
evaluation

Secure
online
exams and
Al
assessment
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Key
Features

formats

Content-
based
question
generation,
alignment
with learning
outcomes

Automatic
transcription,
searchable
notes, audio
playback

WebRTC
virtual
classrooms,
advanced
whiteboards,
customizable
assessments

Text-to-quiz
conversion,
spaced
repetition,
detailed
analytics

Al grading,
online test
creation,
custom test
development

Objective
performance
measurement
, remote
proctoring

Customizat
ion Options

Language &
reading
level
settings

Video
conferencin
g integration

Full LMS
and
assessment
customizatio
n

Question
type and
difficulty
customizatio
n

Custom test
types,
question
shuffling

Exam
customizatio
n, identity
verification

Al
Capabilities

Aligned
question
generation
from input
content

Speech-to-
text with
context
understandin

g

Machine
learning for
personalized
learning
paths

Automated
grading,
spaced
repetition
algorithms

Al grading,
adaptive
assessments

Al-powered
scoring and

accreditation
support

Assessment
Types
Supported

Multiple-
choice,
essential
questions

Formative
assessment
support

Quizzes,
exams,
interactive
activities

Formative
quizzes, tests

Multiple-
choice, short
responses

Exams,
performance
tests

LMS
Integratio
n

Export to
Canvas,
Kahoot,
Quizizz

Limited
LMS
integratio
n

Fully
integrated
LMS

LMS
integratio
n
available

Supports
major
LMS

Integrates
with
assessmen
t
platforms

Feedbac
k
Mechani
sms

Al-
assisted
feedback
generatio
n

Transcrip
tion-
based
feedback

Detailed
analytics
and

reporting

In-depth
learner
analytics

Real-time
analytics
and
grading
feedback

Detailed
scoring
reports

Strengths

Educator
and learner
focused,
flexible
exporting

Enhances
formative
assessment
&
collaborati
on

All-in-one
platform,
advanced
features

Effective
learning
reinforcem
ent,
detailed
feedback

Comprehe
nsive
environme
nt,
adaptable

Security
focus,
reliable
scoring

Limitations

Limited
advanced
analytics

Primarily
transcription
tool, not full
assessment

Complex
setup,
premium
pricing

New tool
with
evolving
features

May require
training for
full feature
use

Primarily
exam-
centered,
less question
generation



Tool
Name

ALEKS

Moodle
(with AI
plugins)

Q-ton
by
Talview

Graded
Pro

Jotform
Al Quiz
Generat
or

Synthesi
a Al

Revisely

Quiz

Primary
Use

Research-
based
online
learning
and
assessment

Learning
manageme
nt system
with Al
assessment
plugins

Al quiz
generator
for
interviews
and
education

Al-
powered
grading
platform

Al-based
quiz
creation
from
documents

Al video
generation
for
assessment
s and
learning

Al-
powered
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Key
Features

Curriculum-
aligned
content,
detailed
learner
insights

Plagiarism
detection,
adaptive
learning
plugins

Instant quiz
creation,
multiple
question
types, PDF
export

Auto
grading,
rubric
support, file
type
versatility

File upload-
based
question
generation,
drag-and-
drop design

Al avatars,
video content
creation,
interactive
learning

Test and
exam

Customizat
ion Options

Subject
focus
customizatio
n

Plugin-
based
customizatio
n

Difficulty
level,
question
count

Custom
rubrics,
voice and
text
annotations

Question
editing,
layout
adjustment

Avatar and
content
customizatio
n

Question
customizatio

Al
Capabilities

Adaptive
learning and
assessment

Al-driven
plagiarism
and adaptive
assessments

Al-driven
quiz
generation

Al-driven
scoring and
feedback

Automated
quiz
generation

Generative
video Al

Al-driven
question

Assessment
Types
Supported

Math,
chemistry,
statistics
quizzes

Various quiz
and
assignment

types

Interviews,
classroom
assessments,
training

Essays,
handwritten
work

Training,
classroom
assessments

Video-based
assessments
and tutorials

Quizzes,
exams
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LMS
Integratio
n

Limited
LMS
integratio
n

Native
LMS

Limited
direct
integratio
n

Google
Classroom
integratio
n’
expanding

Partial
integratio
nvia
embed

Limited
integratio
n

Integratio
n

Feedbac
k
Mechani
sms

Progress
reports
and
feedback

Al-
powered
analytics
and
feedback

Immediat
e quiz
results

Automate
d and
manual
feedback

Instant
quiz
creation
feedback

Engagem
ent
analytics

Automate
d grading

Strengths

Research-
backed,
detailed
analytics

Widely
used,
extensible

Free, easy
to use, fast

Supports
many
standards,
mobile app

Easy to
use,
flexible

Innovative,

engaging
formats

Streamline
s workflow

Limitations

Subject-
specific,
limited
scope

Plugin
dependency
and setup
complexity

Limited
LMS
integration

Subscription
-based

Limited
LMS
integration

Niche focus,
integration
limited

Feature set
evolving
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Tool Primary Key Customizat Al Assessment LMS Feedbac Strengths Limitations
Name Use Features ion Options Capabilities Types Integratio | k
Supported n Mechani
sms
Generat quiz maker question n creation available support
or for tests generation,
and exams workflow
acceleration
Fast essay
grading,
automated Rubrics and
Al rubric- feedback, grading Time-
Essay based supports criteria Rubric-based Essays and Limited Detailed saving,
Grader essay multiple customizatio | scoring and written integratio grading reliable Focused on
Al grading subjects n feedback assignments n feedback feedback essays only
VI. CHALLENGES Transparency and Explainability: The "black box" nature

Despite significant advancements, several technical and
ethical challenges constrain the broader deployment of
GenAl in assessments:

A. Technical Challenges

Reliability and Validity: Ensuring generated questions and
grading algorithms consistently produce reliable, valid, and
pedagogically sound outcomes remains critical.

Explainability:  Transparent scoring models  with
interpretable decision-making processes are essential to
foster trust among educators and learners.

Bias Mitigation: Addressing potential cultural, linguistic,
and socio-demographic biases embedded within ATl models
to uphold fairness.

Data  Security: Safeguarding assessment data from
unauthorized access, ensuring compliance with privacy
regulations such as GDPR.

Human Oversight: Balancing automation with instructor
intervention to maintain quality control and contextual
appropriateness.

B. Technical Challenges

Algorithmic Bias: Al models can inherit and amplify biases
present in training data, potentially leading to unfair
assessment outcomes based on race, gender, socioeconomic
status, or language proficiency.
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of transformer-based Al complicates understanding of
grading and content generation decisions, risking reduced
trust from educators and students.

Data Privacy and Security: Handling sensitive learner data
requires strong protections and adherence to regulations
like GDPR and FERPA to prevent unauthorized access or
misuse.

Academic Integrity Risks: Generative Al tools can facilitate
plagiarism and contract cheating by producing humanlike
text that may be indistinguishable from student work,
threatening assessment authenticity.

Disruption of Student-Learner Relationships: Overreliance
on Al-generated content can undermine critical thinking
skills and diminish authentic learning experiences.

Digital Equity and Accessibility: Inequitable access to Al
tools risks widening the digital divide unless institutions
ensure inclusive availability and support.

Misinformation and Cognitive Offloading: Al outputs,
while fluent, can sometimes be erroneous or misleading,
potentially propagating misinformation and encouraging
students to offload cognitive efforts.

Human Oversight Needs: Ethical deployment demands that
Al augment rather than replace human judgment to
maintain contextual appropriateness and pedagogical
soundness.
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Ethical Literacy and Policy Development: There is an
urgent need for clear institutional policies, comprehensive
digital literacy training, and ethical guidelines governing
GenAl use in assessments.

VII. FUTURE RESEARCH DIRECTIONS

Future research should focus on developing hybrid
models combining human expertise with Al-driven
automation to create transparent and ethically aligned
assessment systems. Advances in explainable Al (XAI) can
enhance understanding of scoring decisions. Research is
also needed to refine multimodal assessment capabilities
integrating text, speech, and image data for comprehensive
evaluation.  Furthermore, establishing  standardized
benchmarks and validation protocols will be crucial in
advancing credible GenAl assessment tools.

VIII. CONCLUSION

Generative Al is revolutionizing educational assessments
by enabling scalable, adaptive, and contextually rich
evaluation capabilities. Leveraging transformer-based
architectures and NLP techniques, GenAl-powered tools
streamline automated question generation, grading, and
feedback processes. While promising, addressing ongoing
challenges related to reliability, explainability, bias, and
security is vital for ethical and effective deployment.
Continued research and development will facilitate the
evolution of transparent and pedagogically sound Al-driven
assessment systems.
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