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Abstract: Artificial General Intelligence (AGI) is an advanced form of Artificial Intelligence (AI)

that aims to perform any intellectual task that a human can, surpassing the narrow scope of Artificial

Narrow Intelligence (ANI). Unlike ANI, which is designed to handle specific, well-defined tasks,
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AGI has the potential to generalize knowledge and adapt across a variety of domains. This research
examines AGI's learning and adaptability, common-sense thinking, autonomous decision-making,

transfer learning, creativity, and problem-solving. It examines AGI history using cognitive science,

neuroscience, machine learning, and other disciplines. This topic requires trustworthy criteria to

measure AGI research progress. This research paper serves as a review of AGI, summarizing its

defining traits, challenges, and evaluation benchmarks. It also surveys key recent advancements in

AGI systems, integrating perspectives from cognitive science, machine learning, and neuroscience.

Evaluation methods such as the Turing Test, Winograd Schema Challenge, Coffee Test, and

Lovelace 2.0 Test are assessed for their relevance to AGI.
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1. Introduction
1.1. Background Information

"Artificial General Intelligence" (AGI) can reason, solve
problems, learn, and adapt like a person [1]. ANI excels in
limited tasks like language translation, picture identification,
and chess playing, whereas AGI can generalize and transfer
learning without retraining [2]. Cognitive flexibility changed
AGI, since AGI represents a shift from specialize automation
to truly independent and adaptable intelligence, Al has long
sought its development [3]. AGI could affect medicine,
academia, business, robotics, and research if properly
designed and implemented. AGI might speed drug discovery,
enhance diagnostics, and personalize healthcare [4]. It may
develop student-specific lesson plans. The capacity of
computers to mimic human flexibility and solve complicated

real-world problems might enhance robotics [5]. However,

AGI raises serious ethical, security, and government oversight
concerns.

The likelihood that AGI would transcend human
intelligence raises questions about its control, alignment with
human ideals, and impact on employment. Job losses due to
automation may reform economies, raising issues about
accountability and bias in AGI-driven law enforcement and
governance decisions [6]. Safe and ethical development of
AGI is necessary to avoid negative results like eliminating
human supervision or abusing it in risky situations. The
ethical and effective integration of AGI into society depends
on recognising its properties and setting rigorous evaluation

requirements.
1.2. Research Problem

Despite growing interest in AGI, explaining its aspects is

difficult. Lack of a widely accepted definition of AGI causes
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inconsistencies in how academics conceptualise and
approach its development. Another issue is that current Al
standards, like the Turing Test, only assess specific Al abilities,
not general intelligence, this complicates AGI evaluation.
Strong AGI evaluation criteria are needed to further research,
implement safety measures, and prepare policymakers for
AGI implications. Without benchmarks to measure AGI
growth, it is hard to tell if it meets ethical and safety

standards.
1.3. Research Objectives

The primary objective of this research paper is to explore
the defining characteristics of AGI and establish key
benchmarks for its evaluation. This study aims to:

(1) Examine the fundamental traits that differentiate AGI
from narrow Al

(2) Analyze existing Al evaluation methods and their
applicability to AGL

(3) Identify gaps in current AGI assessment frameworks
and propose new benchmarking criteria.

(4) Discuss the challenges associated with measuring
AGTI's intelligence, adaptability, and reasoning capabilities.

1.4. Research Questions

(1) What are the defining characteristics of AGI?

(2) How can AGI be measured and evaluated effectively?
2. Literature Review
2.1. Historical Background of AGI

AGI evolved in the mid-20th century field of Artificial
Intelligence (AI) [7]. At the 1956 Dartmouth Conference,
scientists discussed the possibility of computers with
human-like intelligence. John McCarthy coined the term
"Artificial Intelligence" [8]. Al research first focused on
rule-based and symbolic reasoning to emulate human thought
processes using logic and computers [9].

In the 1950s and 1960s, Alan Turing, Herbert Simon, and
Marvin Minsky produced theoretical models that predicted
machines will exceed humans in intellect [10]. Turing's
"Turing Test" for machine intelligence paved the way for
decades of Al research. ANI began with task-specific Al and
ANI excels at domain-specific tasks but cannot adapt or
transmit knowledge [11]. ANIs include Deep Blue, a chess
program, Alexa, a speech recognition system, and deep
learning, an image identification model. ANI research
increased throughout the 1980s and 1990s with neural
networks, expert systems, and machine learning [12]. True

intelligence involves rule-based programming, reasoning,

autonomous learning, and task generalisation [13]. This
breakthrough revived artificial general intelligence machines
that can learn, reason, and understand like humans.

Al has advanced beyond ANI to AGI due to cognitive
and ML [14].

illuminates our natural learning, processing, and adaptive

science, neurology, Cognitive science
abilities. Al specialists have used brain-inspired neural
network topologies and deep reinforcement learning to
simulate human mental Neuroscience has
highlighted the biological

influencing AGI research [15]. Brain plasticity, memory

processes.

foundations of intelligence,
development, and cognitive flexibility investigations inform
more generalisable and adaptive Al models. Deep learning
and machine learning have accelerated AGI progress in recent
decades.

Artificial neural networks let Al systems learn from
mistakes and make sense of vast data by patterning their
operations after the human brain. Deep reinforcement learning,
Generative Adversarial Networks (GANs), and transformer
models (e.g., GPT and BERT [16]) have improved language
comprehension, decision-making, and creative
problem-solving. Current Al systems can't generalise enough
for AGI and are only excellent at particular jobs. Researchers
are continually seeking for new methods, such as hybrid Al
models that blend symbolic reasoning with neural networks,
to decrease the gap between ANI and AGI. [17] believe AGI
will reach "singularity," when Al surpasses human intelligence
and revolutionises society, in the 21st century.

Some believe that need more research on consciousness,
common sense, and embodied cognition before -calling
anything general intelligent. As AGI research improves, Al
researchers, cognitive scientists, and ethicists must collaborate
to overcome barriers and ensure that AGI development is in

line with human values and safety.
2.2. Defining AGI: Theoretical Perspectives

AGI denotes machine intelligence that matches human
cognitive abilities across all tasks. According to Ben Goertzel,
AGI is defined as “a system with sufficient cognitive
capabilities to perform a wide range of tasks, including
learning, reasoning, and adapting across domains similar to
human intelligence.” Similarly, Nick Bostrom characterizes
AGI as an intellect that can match or surpass human cognitive
performance in virtually all fields of interest [18]. Alan Turing
laid the foundation by proposing that a machine could be said
to "think" if it can imitate human responses indistinguishably
[19]. The consensus among these experts highlights that AGI

must possess the ability to learn new tasks autonomously,
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reason abstractly, apply knowledge across diverse contexts,
and demonstrate creativity and emotional understanding.
These capabilities distinguish AGI from narrow Al and form
the foundational criteria by which AGI systems are evaluated.

Several renowned Al researchers have suggested concepts
for AGI to characterise what makes computers truly intelligent
[20]. Alan Turing, an early Al proponent, created the Turing
Test to see if a machine could replicate human discourse.
However, Turing Test opponents argue that it does not
accurately measure intelligence or comprehension. Modern Al
scientists like Ben Goertzel define an AGI as an artificial
system that can learn, reason, and solve problems across
disciplines like humans. According to Al ethics expert Nick
Bostrom, AGI is an intellect that matches or exceeds human
cognitive talents in practically every area, including emotional
intelligence and creativity [21]. The exact nature of AGI is
still debated, but experts agree that it must be able to learn
new tasks independently, adapt to new situations, and share its
knowledge.

ANI, AGI, and Artificial Superintelligence (ASI) must be
distinguished while studying AI. ANI, the most popular Al
system, can only translate, identify pictures, and play games
and it can't generalise or use non-training data [22]. However,
AGI would be cognitively malleable and could apply what it
learnt to new situations without retraining. AGI is the next
step towards ASI, when Al is smarter than humans in every
way. ASI could revolutionise technology or threaten our
survival depending on how well it matches human aspirations.
The distinctive properties of AGI set it apart from ANI and
ASI. AGI systems need autonomy to learn from their
experiences and make judgements without human monitoring.

AGTI's versatility ensures it can transfer knowledge across
domains, unlike task-specific programming-limited ANI. AGI
needs reasoning to think rationally, draw inferences, and
forecast beyond pattern recognition [23]. AGI must use
abstract reasoning and new techniques to solve even the
hardest challenges. AGI should learn like humans, using less
data and showing flexibility across tasks, unlike ANI, which
needs vast datasets.

As AGI research evolves, defining its basic traits and
capacities becomes more critical. It will set development
standards and measure the path to true general intelligence.
Even if AGI is an idealistic aim, understanding its theoretical
foundations illuminates the challenges and prospects of
building robots with human-level cognition, learning, and

adaptability.

2.3. Previous Research on AGI Benchmarks

Multiple benchmarks have been devised to evaluate AGI,
each measuring intelligence beyond job performance [24].
The assumption is that machines with human-like speech can
be considered intelligent. Although it changed history, the
Turing Test has been criticised for emphasising language
copying over comprehension and intelligence. In Steve
Wozniak's Coffee Test, an AGI is sent to an unknown house to
brew coffee [25]. In response to the Turing Test's flaws, this
test emphasises sensing, reasoning, planning, and navigating
dynamic real-world circumstances, requiring human-like
general intelligence. Traditional Al fails to create meaningful
objects like narratives and artworks, but Lovelace 2.0 tests it.

Even with these creative requirements, traditional Al
evaluation methods have been attacked for failing to measure
AGI's generalisability, adaptability, and reasoning [26].
Because they are excessively task-specific, language-focused,
or both, existing standards disregard sensory integration,
autonomous learning, and abstract thinking for example:
Picture classification or language generation. Al models can
exceed humans on certain benchmarks, but they need
retraining to apply that skill elsewhere. AGI requires true
comprehension, adaptability, and cognitive flexibility, yet
detractors say these standards just reward statistical
pattern-matching or superficial performance [27].

Researchers are now developing more comprehensive AGI
evaluation frameworks. Modern methods emphasise testing
autonomous  decision-making, transfer learning, and
generalisation. Animal cognition studies underpin benchmarks
like the Animal-Al Olympics, which measure AGI-like
behaviour by redesigning Al activities to learn, adapt, and
overcome physical and cognitive challenges [28].

ARC (Abstraction and Reasoning Corpus) is a novel
benchmark that assesses Al's reasoning and abstract pattern
recognition abilities without scenario-specific training. Testing
Al agents in different and unexpected scenarios beyond static
tasks, these new benchmarks simulate real-world AGI
applications [29]. However, there is no industry-wide AGI
evaluation standard. Building benchmarks that accurately test
an Al's independent reasoning, learning, and generalisation
without specified datasets or constrained success criteria is
difficult [30]. As AGI research advances, these criteria must
standardised to

be refined and appropriately judge

human-level intelligence.
2.4. Comparing Theoretical Foundations: AGI vs ANI

The theoretical underpinnings of AGI and ANI diverge
sharply in scope, design philosophy, and goals. ANI is

primarily built on task-specific learning models, often driven
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by supervised learning, deep learning architectures, and
statistical pattern recognition [31]. These systems excel at
defined
common-sense reasoning, and transferability across domains.

Conversely, AGI

architectures inspired by human learning and reasoning.

narrowly domains  but lack adaptability,

theories  emphasize  cognitive
Foundational concepts include:

*Embodied cognition, suggesting that intelligence arises
from interaction with the physical world [32].

*Meta-learning (learning to learn), which allows systems
to improve learning processes over time.

*Neurosymbolic integration, which combines symbolic
reasoning with neural network flexibility.

*Self-supervised and unsupervised learning, mimicking
how humans learn without constant labeling or instruction
[33].

*Recursive where

self-improvement, systems can

iteratively refine their own models and strategies.

Table 1. Theoretical Comparison Between ANI and AGI

Aspect ANI AGI

Goal Solve a specific General problem-solving
task across domains

Learning Supervised Unsupervised/meta/transfer

Paradigm learning learning

Architecture  Task-optimized  General cognitive models
(e.g., CNNs, (e.g., hybrid architectures)
RNNs)

Reasoning Pattern Abstraction, inference,
recognition logic

Adaptability Low (needs High (adapts to novel tasks)
retraining)

Example Deep Blue, Siri, Gato, MuZero, GPT-5

Systems BERT (early AGI traits)

While ANI operates under deterministic conditions with
predefined datasets, AGI must operate under uncertainty,
engage in reasoning, and demonstrate autonomous learning
and goal-oriented planning. The difference is akin to
automation versus intelligence. ANI automates tasks, whereas
AGI seeks to replicate human cognition holistically.
Understanding these theoretical contrasts is essential for
evaluation benchmarks

designing and framing policy

guidelines around AGI's unique societal implications.
2.5. Recent Advances in AGI Research

In the last five years, AGI research has accelerated due to

breakthroughs in foundation models, multi-modal learning,

and reinforcement learning. Notably, OpenAl's GPT-4 and
GPT-5, DeepMind's Gato and MuZero, and Meta's CICERO
have been at the forefront of this progress [34]. GPT-4 and
GPT-5

general-purpose language understanding and reasoning.

demonstrate  significant ~ advancements  in
GPT-5, for instance, exhibits improved capabilities in task
generalization and reasoning, showing early traits of AGI-like
behavior such as few-shot learning and tool use [35].
DeepMind's Gato is one of the first models designed as a
generalist agent, trained across multiple modalities including
language, vision, and robotics [36]. It aims to perform
hundreds of diverse tasks using a single neural architecture,
highlighting AGI potential through multi-task learning.
MuZero,

generalization in environments with unknown rules, including

also by DeepMind, achieves remarkable
board games and visual control tasks [37]. Its capacity to plan
without a priori knowledge showcases progress toward
reasoning-based AGI systems. Meta's CICERO, trained for
strategic reasoning in the game Diplomacy, combines natural
language negotiation with tactical gameplay. This integration
of communication and reasoning is another step toward
socially aware AGI. These models, while still task-constrained,
offer a roadmap for increasingly general and autonomous Al
systems. They reflect a shift from narrow Al performance
toward adaptable, multi-domain learning systems indicative of

AGI development.

3. Methodology

This research examines AGI's meaning, traits, and
standards using qualitative and theoretical methods. AGI is
conceptual and therefore

transdisciplinary, qualitative

literature  studies, expert interviews, and technique
comparisons are best. Instead of quantitative modelling or
experimental testing, this approach uses cognitive science,
machine learning, and Al theories. To identify and evaluate
AGI, this research compares Al systems to established criteria
and standards.

The study collected data from publications, scholarly
articles, Al research papers, and MIT, DeepMind, and OpenAl
reports. Peer-reviewed papers explain AGI's theoretical
foundations, while institutional reports describe current
research. Policy debates and Al ethics papers analyse AGI
standards' societal and governance impacts. Current AGI
evaluation frameworks are critically evaluated to determine
where they fail, where expert opinions differ, and what
patterns emerge. Comparing current AGI definitions and

benchmarks underpins this study. To highlight conceptual
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parallels and differences, we analyse and contrast scholars like
Alan Turing, Ben Goertzel, and Nick Bostrom's AGI concepts.

Modern benchmarking methods like the Animal-Al
Olympics and the ARC are compared to traditional Al
evaluation methods like the Turing Test, Coffee Test, and
Lovelace 2.0 Test. The study evaluates each benchmark's pros
and cons to standardise AGI assessment. The study uses a
theoretical and comparative method to illuminate AGI's

characteristics and evaluation challenges.
4. Defining Characteristics of AGI

The division of intelligence into general and specialist
forms is a major Al controversy. Current Al applications use
ANI, which is designed to excel at language translation, image
recognition, and strategic gaming [38]. Even though ANI
systems are highly effective in their respective fields, they're
not adaptable and need a lot of training to apply their
knowledge to other occupations. AGI can understand, learn,
and perform any cognitive task a human can, demonstrating
adaptability across disciplines. AGI is independent, can reason,
adapt, and generalise knowledge across tasks, and exceeds
ANI, which works under predetermined parameters.

To be AGI, a system must have numerous essential
capabilities beyond restricted Al. Learnability and adaptability
are crucial. This means AGI can learn, analyse, and apply new
information to new contexts. AGI systems should learn and
adapt to new conditions without human involvement, unlike
ANI, which require huge amounts of labelled data and
retraining for new tasks. AGI needs common-sense reasoning
to respond reasonably and contextually to everyday
circumstances [39]. Al systems difficulty with intuitive
thinking and often fail in unexpected or confusing situations.
AGI must be able to make conclusions, find correlations, and
apply general knowledge to new situations.

AGI can make judgement independently, allowing it to
operate without human oversight. An AGI system should be
able to assess complex circumstances, consider multiple
options, and make intelligent judgement based on its
environment [40]. This autonomy is needed for autonomous
autos, robotics, and dynamic problem-solving. Another key
difference between AGI and limited Al is transfer learning.
AGI should be able to transfer information between contexts,
unlike ANI models that are trained for specific tasks and need
training for new problems. AGI should be able to apply its
chess-training strategic thinking to scientific investigation and
commercial negotiations. Cross-disciplinary generalisation, a

hallmark of human intelligence, is crucial to AGI. Because it

has creativity and problem-solving skills, AGI can think
creatively and solve issues in new ways. Accurate intelligence
requires information processing and the ability to think

abstractly, creatively, and uniquely to solve new challenges.

= A GI Score (0-10) ANI Score (0-10)

Adaptability
10

Cross-Domain .
Reasoning

Skill
Creativity Autonomy
Transfer Common-Sense
Learning

Figure 1. Multi-Dimensional Capability Comparison between
AGI and ANL

AGI should think conceptually like scientists, engineers,
and artists and adapt to new situations [41]. General
intelligence is obtained when an Al system has all these
properties. Even though Al systems have advanced in pattern
recognition and deep learning, true AGI is still far off.
Understanding and developing these skills is crucial for a
technologically feasible and ethically appropriate move from
limited Al to general intelligence and this will direct AGI

research.
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<
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Figure 2. AGI Core Capabilities (Source: Self-Created).
4.1. Representative AGI Models and Systems

While no system currently meets the full definition of AGI,
several advanced models are approaching general capabilities
through multi-modal learning, self-supervised reasoning, and
multi-task adaptability. This section explores some prominent

AGI-like systems developed in recent years.
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4.1.1. OpenAl's GPT-4 and GPT-5

The GPT (Generative Pre-trained Transformer) series has
shown increasing levels of generalization. GPT-4 can process
both text and images, demonstrating strong few-shot learning
and reasoning capabilities [42]. GPT-5 extends this further
with improved instruction-following, long-context memory,
and autonomous tool use. Despite their general language
abilities, these models still lack physical embodiment and

broader situational awareness.

4.1.2. DeepMind's Gato

Gato is a generalist agent trained on diverse tasks

including image captioning, robotic control, and game playing.

Unlike traditional ANI systems, Gato uses a unified
architecture to perform hundreds of tasks without retraining. It
exhibits transfer learning capabilities, signaling a step toward

generalized intelligence.

4.1.3. DeepMind's MuZero

MuZero is a model-based reinforcement learning system
that learns to plan and act without being explicitly told the
rules of the environment [43]. It has mastered board games
like Go and chess, as well as Atari games, showing the ability
to generalize strategies in unknown settings. Its capacity for
environment modelling and long-term planning is a hallmark
of AGI research.

4.1.4. Meta Al's CICERO

CICERO combines strategic gameplay with natural
language negotiation in the complex game Diplomacy [44].
Unlike models focused purely on language or tactics,
CICERO reasons about opponents' intentions, goals, and
communication strategies, simulating aspects of social
intelligence [45]. Its blend of persuasion, planning, and
interaction marks progress in building socially intelligent

agents.

4.1.5. Google's PaALM-E

PaLM-E is a multi-modal embodied Al system that
combines robotics, vision, and language. It integrates data
from the physical world to reason about spatial and temporal
tasks, supporting embodied cognition. PaLM-E can solve
tasks across environments with limited retraining, an
important trait for achieving AGI [46]. These models
represent different paths toward AGI from generalist agents
and foundation models to embodied intelligence. While each
has limitations, collectively they advance the state of AGI and

provide blueprints for future development.

4.1.6. DeepSeck

DeepSeek is a recent large-scale language and code
model developed to demonstrate general-purpose reasoning
and multi-task learning across a wide array of domains [47]. It
is trained on a diverse corpus that includes text, code, and
multilingual content, enabling it to perform tasks such as
translation, coding, summarization, and question answering.
Unlike traditional task-specific Al, DeepSeek exhibits early
traits of general intelligence by adapting to new instructions
with minimal examples and performing consistently across
domains. Its ability to generalize from sparse input aligns it
with the broader goals of AGI development, especially in
applications involving language comprehension, logic, and
code synthesis. DeepSeek contributes to the AGI landscape as
a competitive model in benchmark tasks and as a foundation

for developing autonomous, adaptable systems.
5. Benchmarks and Evaluation Metrics for AGI

To evaluate AGI, one requires clear criteria for thinking,
learning, and adaptability across tasks. AGI machines must
think broadly across multiple areas, unlike ANI machines,
which may be evaluated by their performance in a particular
task. Over time, academics have developed many assessment
methodologies, from the Turing Test and other traditional
benchmarks to the Coffee Test and General Al Capability
Evaluation frameworks. AGI measurement is problematic
because to the lack of uniform criteria and ethical concerns

about testing computers that could outsmart humans.
5.1. Traditional Tests

5.1.1. Turing Test and Its Limitations

In 1950, Alan Turing created the Turing Test, one of the
first and finest Al tests. A human evaluate texts a machine and
another person during the test [48]. The machine is intelligent
if the judge cannot distinguish between human and Al
Despite its historical significance, this criterion has drawbacks
for AGI. A computer can pass the test via deception, statistical
language modelling, or pre-programmed responses without
understanding the topic.

Al systems like chatbots and huge language models (such
GPT-based models) can generate human-sounding text, but
they can't understand complicated ideas or generalise beyond
text processing [49]. The Turing Test does not test AGI skills
sense, and real-world

like inventiveness, common

adaptability.

5.1.2. Winograd Schema Challenge
A Turing Test alternative, the Winograd Schema Challenge

(WSC) tests Al disambiguation and common-sense reasoning
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[50]. Challenge sentence pairs include uncertain pronoun
references. These pairs are easy to reconcile using human
knowledge. For example:

"The trophy does not fit into the suitcase because it is too
small."

A human would infer that "it" refers to the suitcase, while
an Al must understand the real-world implications to reach the
same conclusion. Unlike the Turing Test, which focuses on
language fluency, WSC emphasizes logical reasoning, context
understanding, and real-world knowledge. However, while it
is an improvement, it remains a narrow test, as solving
Winograd schemas does not guarantee that an Al possesses

full general intelligence.

5.2. Modern AGI Benchmarks

5.2.1. Coffee Test

Steve Wozniak's Coffee Test requires an artificial general
intelligence system to visit a new house, find the kitchen,
gather all the goods, and prepare a cup of coffee [51]. This
benchmark tests AGI abilities such object identification,
perception, navigation, reasoning, and procedural memory.

The Coffee Test simulates a real-world setting involving
contextual cues and goal-directed action, unlike text-based
tests.

This test shows that AGI and ANI differ in their ability to
generalise and adapt. Even while robot-designed ANI models
work well in labs, AGI must understand context, adapt to new
situations, and complete tasks without human involvement.
Real-world physics, ambient unpredictability, and the need for
specialised robots make the Coffee Test difficult to

implement.

5.2.2. Lovelace 2.0 Test (Creativity Assessment)

The Lovelace 2.0 Test assesses an Al's ability to create
unique creative works like songs, paintings, and novels [52].
This test evaluates an Al's ability to create creative content
within predetermined parameters, rather than reasoning or
problem-solving. An Al may write an emotional poem or
artistic picture on a theme. This test requires Al systems to
think abstractly, generate new ideas, and go beyond pattern
detection and statistical predictions. Deep learning algorithms
may make artworks and music, but sceptics says that Al
creativity is more data-driven pattern synthesis than
inspiration [53]. Artificial general intelligence must create
original works and explain its decisions like humans to pass

the Lovelace Test.

5.2.3. General Al Capability Evaluation Frameworks

Recognizing the limitations of individual tests, researchers
have proposed more comprehensive General Al Capability
Evaluation frameworks that assess AGI on multiple
dimensions. These frameworks aim to measure intelligence
across a variety of tasks, rather than relying on a single
benchmark. Some of the most notable frameworks include:

The Animal-AI Olympics: Inspired by animal cognition
tests, this benchmark evaluates Al agents on tasks that require
problem-solving, adaptability, and memory mirroring how
animals demonstrate intelligence in laboratory experiments
[54].

The Abstraction and Reasoning Corpus (ARC): A
challenge designed to test an Al's ability to generalize and
reason through abstract problem-solving tasks without explicit
training.

The AGI Task Suite: A set of tests designed to measure
generalization across different cognitive domains, such as

vision, language, logic, and motor skills [55].
5.3. Challenges in Measuring AGI

5.3.1. Lack of Universal Standards

One challenge of AGI evaluation is the lack of a standard.
AGTI requires a more comprehensive evaluation that considers
reasoning, creativity, adaptability, and learning capacity than
ANI, which can be measured by recall, precision, and
accuracy. Since scholars define intelligence differently,
standardising a framework is difficult [56]. The prospect that
AGI express intelligence differently from human cognition
begs the question of whether human-like performance should
be used to evaluate AGI.

5.3.2. Ethical Concerns in AGI Testing

AGI benchmarking also has ethical implications. Physical
embodiment tests like the Coffee Test highlight concerns
about the safety and ethics of real-world AGI deployment. As
AGI becomes human-like, rights, autonomy, and moral
questions are raised. If artificial general intelligence systems
develop emotions or self-awareness, studying them under
controlled conditions may raise ethical considerations similar
to animal or human research [57]. Evaluation measures may
be biassed, another ethical issue. AI models trained on biassed
datasets may pass some fairness, contextual knowledge, and
cultural sensitivity tests but fail others. For instance, a
language model trained on Western literature would perform
well on creative tests but difficulty to understand non-Western
cultural subtleties. AGI testing must be fair, impartial, and

ethical to develop responsibly.
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AGI performance is one of several difficult issues for Al
researchers. The Turing Test and Winograd Schema Challenge
are valuable benchmarks, but they don't fully represent AGI's
capabilities. Recent Al evaluation frameworks, such as the
Lovelace 2.0 Test and the Coffee Test, examine intelligence
across multiple domains and real-world adaptation and
ingenuity [58]. However, the lack of common standards and
ethical problems surrounding AGI testing provide significant
challenges to researchers.

As AGI development advances, benchmarks must be
refined and standardised to accurately evaluate, ethically
develop, and align Al systems with human ideals.

Table 2. Comparison table for the Benchmark Evaluation
Methods

Benchmark  Type Strengths Weaknesses

Test

Turing Test Traditional Simple, Focuses only on
widely linguistic
recognized, ability, not
established general
in Al history. intelligence.

Winograd Traditional ~ Focuses on More complex,

Schema commonsens but still limited

Challenge e reasoning to a narrow
and scope of
disambiguati  reasoning.
on, measures
deeper
intelligence.

Coffee Test Modern Simple, Basic task, not a
tangible test comprehensive
of  general test of AGI
physical capabilities.
interaction
and
problem-solv
ing.

Lovelace 2.0 Modern Measures Subjective,

Test creativity, a creative  tasks
key are difficult to
characteristic evaluate
of  general consistently.

intelligence.

5.4. Proposed Evaluation Method for AGI: The Universal
Cognitive Challenge (UCC)

To address the shortcomings of existing AGI benchmarks,

we propose a new evaluation framework called the Universal
Cognitive Challenge (UCC). The UCC is designed to test
general intelligence through a combination of simulated and
real-world tasks that require multi-domain learning, abstract
reasoning, ethical decision-making, and adaptability under
uncertainty [59].The UCC would consist of:

Multi-modal task sets: Challenges that involve language,
vision, robotics, social interaction, and spatial reasoning.

Open-ended goals: Tasks without rigid success criteria,
requiring the AGI to define sub-goals and strategies.

Dynamic environments: Realistic simulations that change
over time, forcing the AGI to adapt rather than rely on static
training.

Cognitive transfer: The AGI must reuse knowledge from
one domain (e.g., strategy games) to solve problems in
another (e.g., economic planning).

Ethical dilemmas: Scenarios that test moral reasoning and
value alignment in complex social situations.

By combining these elements, the UCC aims to
holistically evaluate an Al system's capacity to exhibit true
general intelligence not just perform specific tasks, but learn,
adapt, and act autonomously across varied and unpredictable
contexts. This method bridges the gap between benchmark

limitations and real-world AGI expectations.
6. Current Research and Challenges in AGI Development

Among the most ambitious objectives in the field of Al is
the development of AGI. However, AGI has several
challenges before becoming a reality. These technological,
ethical, and legal issues require computational capacity
breakthroughs, Al alignment innovations, and government
initiatives. As AGI research advances, these limits must be
addressed. The social impacts of AGI deployment make it
increasingly relevant. Important technical challenges, ethical
and safety concerns, significant research groups, and
regulatory considerations define the current level of AGI

development.
6.1. Technological Barriers

The area revolves around the technological challenge of
creating an AGI that can do numerous cognitive tasks in many
domains. One major impediment to AGI is the massive
processing power required. Modern Al models like deep
neural networks use massive data and powerful computers to
learn. These models can exceed humans in some areas, but
they're not flexible enough for AGI. Building an AGI system
that can generalise knowledge across contexts requires huge

processing capacity and advanced algorithms to handle and
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analyse massive amounts of data in real time.

Existing machine learning methods are limited by
hardware and energy efficiency. Larger Al models require
exponentially more computational power. Example: OpenAl's
GPT-3 model. It's one of the largest language models ever,
with 175 billion parameters and high processing and energy
needs. Hardware advances like quantum computing or
neuromorphic computing will be needed to improve learning
and inference so these models may operate autonomously in
real-world contexts and scale to artificial general intelligence.

Another technical hurdle for AGI is data constraints. AGI
requires the ability to learn without supervision, generalise
from limited examples, and adapt to new situations, unlike
current Al models that need huge amounts of labelled data for
training and progress. Instead of being data-hungry, human
learning involves a few experiences from which people
generalise and apply what they've acquired. New learning
paradigms including unsupervised learning, reinforcement
learning, and transfer learning could be used to develop more
adaptable and flexible AGI systems. Models must be able to
interact

reason, infer, and meaningfully with their

surroundings as well as take in data.
6.2. Ethical & Safety Issues

As AGI research improves, ethical and safety concerns
emerge. AGI's behaviours and goals must align with human
ideals, known as the AI alignment problem. Unaligned AGI
systems may take unintentional or harmful acts.

As AGI

decision-making processes will

approaches human-level intelligence, its
likely become more
independent and unpredictable, making this concern more
relevant [60]. Existential threats are a key AGI anxiety.
Advanced AGI systems may outsmart humans, which could
endanger our species if they act uncontrollably. The control
issue or superintelligence threat involves AGI harming
humans, even if the technology was developed with benign
intentions. Concerns exist about AGI causing substantial
social disruption. This might involve automating many jobs,
concentrating power in a few hands, or developing new
weaponry or surveillance technologies that violate privacy and
human liberties. Making sure artificial general intelligence is
manageable and helpful to people is a major ethical issue.
AGI's social role creates another moral dilemma. As AGI
becomes human-level, questions regarding its rights and place
in society arise. To prevent harmful societal biases in hiring,

the judicial system, and social interactions, AGI systems must

be fair, open, and responsible.

In response to the rising concerns surrounding AGI's
ethical and safety implications, several governments and
institutions have started initiating governance frameworks.
For instance, the European Union has introduced the Al Act,
aiming to regulate high-risk Al systems through a tiered
compliance framework that includes transparency, human
oversight, and risk mitigation. Similarly, the OECD's Al
Principles emphasize inclusive growth, transparency,
robustness, and accountability. In the United States, the
Blueprint for an Al Bill of Rights provides guidance on
algorithmic discrimination protections and data privacy.
Academic efforts, such as the Asilomar AI Principles and
IEEE's Ethically

frameworks to guide AGI development in alignment with

Aligned Design, offer value-driven
human rights and societal benefit. These early frameworks
represent foundational steps toward globally harmonized AGI
governance, although challenges remain in enforcement,

international collaboration, and addressing AGI-specific risks.

6.3. Leading AGI Research Organizations

Several top academic institutions are leading AGI research
and development, providing the framework for future theory
and practice advances. OpenAl is a leading AGI research
institution that aims to help everyone.

OpenAl's reinforcement learning research and GPT-3
language model work will enable more powerful general
intelligence systems. The organisation must support open
research and collaborative development to increase
transparency and avoid AGI technology monopolisation.
DeepMind, Alphabet's AGI division, is another leader.
DeepMind is famous for neural networks and reinforcement
learning.

DeepMind's AlphaGo, which defeated the world Go
champion, showed Al's ability to do complex, strategic tasks.
AlphaFold predicts protein folding, while MuZero learns
without gaming environment knowledge as part of
DeepMind's AGI research. DeepMind's multidisciplinary
approach, which mixes Al, cognitive science, and
neuroscience, makes it a leading AGI candidate.

MIT's CSAIL is also important. MIT researchers are
improving machine learning algorithms, autonomous systems,
and cognitive models for artificial general intelligence.
Collaboration with other groups and tech companies
accelerates AGI evaluation method and framework
development. Besides these major entities, universities,

businesses, and private researchers sponsor AGI research.
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These groups must collaborate to address AGI's theoretical
and technical challenges.
6.4. Government Regulations & Policy Considerations

Governments are realising AGI development needs
regulation and monitoring. Al regulations vary widely
between countries. Some governments are proactive in setting
Al safety guidelines, while others are reactive. The GDPR and
other EU laws aim to balance technological advances with
ethical concerns in Al regulation [61]. These principles strive
to promote data privacy, transparency, and responsibility in Al
systems, however they focus on certain types of Al rather than
AGI.

Superintelligent systems' long-term impacts are hard to
predict, making AGI development a unique regulatory

dilemma. AGI's safe and beneficial development depends on

governments worldwide setting common rules and procedures.

International collaboration may be needed to avoid AGI
technologies from increasing social inequalities, damaging the
environment, or being exploited by unscrupulous actors.
Governments should consider AGI's social and economic
effects as well as legislation. Massive job losses from
AGI-driven automation can overwhelm social support systems
and require UBI changes or retraining. For national security,
governments should emphasise Al weaponization and safety

treaties.
7. Future Prospects and Implications of AGI

The future of AGI has social advantages and concerns.
AGT's faster problem-solving and more accurate simulations
might revolutionise health, ecology, and space flight. Its
data-analysis and cross-disciplinary trend-spotting skills might
alter logistics, education, healthcare, and industrial systems.
Automation using AGI lets workers focus on higher-level, less
repetitive tasks, increasing productivity. These advantages are
offset by major social risks. Machines have replaced
human-intensive procedures in several industries. The largest
challenge is controlling AGI systems as they become more
autonomous and harder to ensure they follow human ideals.
AGI development must be guided by policy and ethics to
reduce these concerns. Governments and international
agencies should develop open, fair, and secure standards to

address social and economic effects like employment loss.
8. Conclusion

This study investigated the core foundations, capabilities,
and benchmarks of AGI. In contrast to ANI, AGI is defined by

its autonomy, adaptability, reasoning, creativity, and the

ability to generalize knowledge across domains essential traits
that enable it to perform tasks traditionally requiring human
intelligence. To address the first research question, the paper
identifies AGI's defining characteristics as the ability to learn
with minimal data, reason abstractly, transfer knowledge
between tasks, exhibit common sense, and make autonomous
decisions. These traits distinguish AGI from narrow Al
systems and mark the foundational threshold for general
intelligence in machines. In response to the second research
question, we examined traditional and modern evaluation
benchmarks such as the Turing Test, Winograd Schema
Challenge, and newer frameworks like the Coffee Test,
Lovelace 2.0, ARC, and Animal-Al Olympics.

UCC was

multi-modal evaluation framework to holistically assess AGI's

Furthermore, the proposed, a novel,
adaptability, ethical reasoning, and multi-domain learning. As
AGI development accelerates, it is critical to align its growth
with governance frameworks, cthical standards, and robust
evaluation strategies. Moving forward, interdisciplinary
collaboration, global regulation, and value-aligned design will
be vital to ensuring AGI serves humanity constructively and

safely.
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