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ABSTRACT

Artificial Intelligence (Al) is revolutionizing multiple sectors, offering unprecedented capabilities in problem-solving, data analysis, and
automation. While AI can augment human abilities by taking over routine cognitive tasks, it also raises concerns about reducing human
engagement in critical thinking and logical reasoning. This paper explores whether AI diminishes human logical capacity by analysing both
the positive and negative effects of AI on human cognition. Through surveys and statistical analysis, including Chi-Square tests, the study
assesses current perceptions and actual impact. The findings suggest a nuanced outcome, where Al both enhances and reduces logical
reasoning, depending on the context of its use.

Keywords: AI and Human Interaction, Artificial Intelligence (AI), Cognitive Offloading, Critical Thinking, Human Cognition, Logical
Capacity

1. INTRODUCTION

Artificial Intelligence (Al) has rapidly evolved, infiltrating industries from healthcare to finance, and transforming how people interact
with technology. One critical area of inquiry is whether Al is diminishing the logical capacities of humans, especially when it comes
to tasks traditionally requiring critical thinking and problem-solving. As Al takes over more of these functions, there is concern that
humans may lose the ability to engage in complex reasoning, becoming overly reliant on Al systems. This paper investigates these
concerns by analysing the potential reduction of human logical capacity due to Al, along with the benefits and risks that accompany
this technological advancement.

2. WHAT IS AI?

Artificial Intelligence (Al) refers to the simulation of human intelligence in machines that are programmed to think, learn, and make
decisions. Al systems use algorithms to process vast amounts of data, identify patterns, and execute tasks without human intervention.
Al technologies, such as machine learning, natural language processing, and computer vision, are widely applied in industries,
automating functions like decision-making, diagnostics, and even creative tasks. Al has been designed to complement human
intelligence, but it raises questions about the long-term effects on cognitive abilities, including logic and reasoning.

Once a staple of science fiction -- think, Frankenstein -- artificial intelligence, or Al, is commonly used by billions of people. Although
there’s no set definition, it’s generally agreed that artificial intelligence is the use of computers to mimic human judgment. These days,
it’s used by almost every industry, often in ways that are too subtle to be noticed
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Categories of artificial intelligence
There are three basic categories of artificial intelligence:

e Narrow AI: Artificial intelligence can be built for very specific tasks, such as playing a game, keeping spam out of your
inbox, helping you find a nearby restaurant with your smartphone, or even driving your car.

e  General AI: With more resemblance to human capabilities, general artificial intelligence is a more advanced form that can
involve visual and language processing, contextual understanding, and the ability to adapt to a range of tasks. It’s considered
to be far off in the future.

e Artificial super AI: Imagine a machine that’s smarter than you -- much smarter. Artificial superintelligence is still only a
theory, but advances in nascent Al are raising interesting and troubling questions for the future of humanity.

3. TYPES OF ARTIFICIAL INTALLIGENCE (AI)

Natural Language
Processing
The ability to

u

and

Types of artificial intelligence

The proliferation of data and other online resources has caused an explosion in the use of artificial intelligence. But not all Al is equal.
We'll look at four different types of artificial intelligence to give you an idea of how it's developed and how Al is being used.

1. Machine learning

The idea behind machine learning is to use sample data to train computer programs to recognize patterns based on algorithms. Machine
learning programs allow computers to do things without being programmed. The efficiency of machine learning generally depends on
the algorithm.

2. Neural networks

Neural networks are computer systems designed to imitate the neurons in a brain. The networks are designed to learn via processing
examples, using a well-understood input and a predicted result. As the network gains experience, its output mirrors the targeted result.

3. Natural language processing

Natural language processing is often confused with simple speech recognition. It certainly includes the ability to understand speech,
but it involves more than simple audio-to-text (and vice versa) translations. One of the goals of natural language processing is the
design of a computer to fully understand and analyze documents.

4. Robotics

The use of robots dates back hundreds of years, but machines that could assist people without actual human involvement are
considerably newer. One of the first autonomous robots was installed in 1961 and used to lift hot pieces of metal from a machine.
Since then, robots have become far more common. They're used in applications ranging from space exploration to vacuuming your
carpet.

4. IMPORTANCE OF ARTIFICIAL INTELLIGENCE (AI)

Obviously, artificial intelligence has enormous ramifications for almost every human endeavor that you can imagine -- including
investing. Imagine a robo-advisor that automatically tracks your portfolio and maximizes its value by making immediate and
personalized adjustments based on corporate earnings calls, currency fluctuations, or even weather forecasts.
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It’s a tempting vision, but one with downsides. Artificial intelligence costs money, making it (for now) the province of wealthy
corporations. Even Al designers can’t anticipate every potential pitfall. And, of course, there’s always the end-of-the-world scenario
where Al winds up deciding that humans just aren’t worth the trouble (think “The Matrix” or “Terminator” movies).

Many questions related to Al are just now being asked; they may be decades from being answered. But it’s a good idea to keep track
of this megatrend, which stands to affect the world in ways that we likely can’t yet imagine.

5. CURRENT SITUATION

Today, Al is ubiquitous, aiding in a wide range of tasks from simple automation (e.g., voice assistants like Siri or Alexa) to more
complex applications like autonomous driving and medical diagnosis. However, as Al systems grow more powerful, they begin to
handle tasks that require logical reasoning, raising concerns about cognitive offloading, where humans rely on Al to solve problems
that they used to handle themselves. With increasing dependence on Al, some argue that humans are losing their capacity for
independent thought, problem-solving, and critical thinking. On the other hand, AI also offers potential for enhancing human
capabilities, by allowing humans to focus on more strategic and creative work.

6. ADVANTAGES & DISADVANTAGES OF ARTIFICIAL INTELLIGENCES (AI)
Advantages of Al:

o Efficiency and Automation: Al can perform tasks quickly and without error, increasing productivity in areas like data
analysis, decision-making, and repetitive labor.

e Augmentation of Human Decision-Making: Al can process large data sets and offer insights that humans may not be able
to discern independently, improving decision accuracy.

e Reduction of Human Error: In areas like medicine or finance, Al reduces human error in calculations, diagnosis, and
predictions.

e Personalization and Adaptation: Al offers personalized recommendations (e.g., in marketing, learning, and healthcare) that
adapt to individual needs.

Disadvantages of Al:

e  Overreliance and Cognitive Decline: Continuous reliance on Al may reduce humans' ability to engage in logical reasoning,
problem-solving, and critical thinking.

e Black-Box Nature: Many Al systems, especially in deep learning, function without transparent decision-making processes,
leading to a lack of understanding and scrutiny by humans.

e Bias and Ethical Concerns: Al systems can perpetuate bias from their training data, causing flawed logic and ethical
dilemmas in decision-making.

e Reduced Human Engagement: As Al takes over more complex tasks, humans may become disengaged from the cognitive
process, leading to a potential decline in creativity and logical skills.

7. RESEARCH METHODOLOGY

This study employs both quantitative and qualitative methods to assess whether Al reduces human logical capacity. A survey was
conducted with a questionnaire targeting professionals in fields that utilize Al (e.g., IT, healthcare, finance) to measure their perception
of Al's impact on their cognitive abilities. Additionally, statistical analysis, including a Chi-Square test, was applied to evaluate the
relationship between Al usage and reported declines in logical reasoning.

Survey Design:
e Sample Size: 110 participants
e Target Population: Professionals using Al tools in their daily tasks.

e Data Collection: Online survey distributed via email and professional networks.
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8. PUBLIC SURVEY

The survey aimed to assess public perception of Al's influence on human logical capacity, critical thinking, and problem-solving skills.
Participants were asked about their Al usage, how it impacts their daily tasks, and whether they believe reliance on Al has affected
their mental engagement or cognitive abilities.

QUESTIONNAIRE

e  What is your Age group?

e Do you use Al systems in your work?

e How often do you use Al tools (e.g., virtual assistants, machine learning algorithms) in your daily tasks?
e  What type of Al do you primarily use?

e Do you feel that Al has reduced your ability to solve problems without assistance?

e Do you think Al systems improve your critical thinking skills?

e How has Al affected your problem-solving abilities?

e Has your reliance on Al affected your ability to think logically and critically in non-Al-assisted tasks?
e In educational settings, how do you feel about the use of Al to assist in learning and decision-making?
e  Which cognitive ability may weaken over time if Al handles most logical tasks?

e How has Al influenced your engagement in tasks that require deep logical thinking?

e Do you think continuous reliance on Al will reduce humans’ overall logical capacities in the long term?
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RESULTS

e  What is your Age group?

Age

108 responses

@ Below 18
@® 18-25
® 26-35
@® 36-45
@ Above 45

The majority 61.1% are student aged 18-25, followed by parents aged 36-45 2.8% and working professionals/parents aged 26-35
28.7%.

e Do you use Al systems in your work?

Do you use Al systems in your work?

108 responses

@ VYes, extensively

@ VYes, but in Moderation
® No

@ Not Sure

When we asked Do you use Al system in your work?, 57% people said they use it moderately for work, while the other 35% use Al
extensively and rest won’t use Al.
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e Has your reliance on Al affected your ability to think logically and critically in non-Al-assisted tasks?

Has your reliance on Al affected your ability to think logically and critically in non-Al-assisted
tasks?

108 responses

® Yes
® No

Not sure

When we asked then this question, 32% said Yes, that affected there ability to think logically, 47% said it didn’t affected and the rest
22% of the people said they are not sure.

e In educational settings, how do you feel about the use of Al to assist in learning and decision-making?

In educational settings, how do you feel about the use of Al to assist in learning and
decision-making?

108 responses

Al helps students develop better
problem-saolving skills,

Al reduces the need for students

[+]
to think critically. 46 (42.6%)

Al supplements learning but

0,
should not replace critical thinki. .. 41 (38%)

Al hinders the development of

) , 15 (13.9%)
logical reasoning.

Not sure.

When we asked this
question 43% said that reduced critical thinking of students, were 38% said should have as a supplementary learning in education,
32% says it helps students in education, rest says it hinders the development of the logical reasoning.
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e Which cognitive ability may weaken over time if Al handles most logical tasks?

Which cognitive ability may weaken over time if Al handles most logical tasks?

108 responses

Logical reasoning and problem-

R 52 (48.1%)
solving

Physical coordination 42 (38.9%)

Emotional intelligence

)

Multitasking abilities

When we asked this 49% of the people said it will weaken logical reasoning and problem solving, 39% says it will weaken physical
coordination, 23% says it weakens Emotional intelligence, and the rest 26% says Multitasking Ability will going to weaken over a
time.

e Do you think continuous reliance on Al will reduce humans’ overall logical capacities in the long term?

Do you think continuous reliance on Al will reduce humans’ overall logical capacities in the long

term?
108 responses

@ VYes, it will weaken critical thinking and
reasoning.

@ Yes, but only in specific tasks.
No, Al will enhance human cognitive

@ No, there will be no impact.
@ Not sure.

When I asked them this question about the continuous reliance on Al will reduce humans’ overall logical capacities in the long
term? Then 54% people says it will weak but only in the specific tasks, 20% people says Yes, it will weaken critical thinking and
reasoning, 16% No, Al will enhance human cognitive abilities, and the rest of the people says there will be no impact.

9. HYPOTHESIS TESTING

Hypothesis testing is a sort of statistical reasoning that includes analysing data from a sample to derive inferences about a population
parameter or probability distribution. First, a hypothesis is created regarding the parameter or distribution. This is known as the null
hypothesis, abbreviated as HO. After that, an alternative hypothesis (denoted Ha) is defined, which is the polar opposite of the null
hypothesis. Using sample data, the hypothesis-testing technique determines whether or not HO may be rejected. The statistical
conclusion is that the alternative hypothesis Ha is true if HO is rejected.

For this paper,
Null hypothesis (H0): Al usage does not reduce the logical capacity of humans.

This hypothesis assumes that the use of Al has no significant effect on human cognitive abilities, including logical thinking and
problem-solving skills.

Alternative hypothesis (Ha): Al usage reduces the logical capacity of humans.
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This hypothesis suggests that reliance on Al does lead to a decrease in humans' logical and cognitive abilities, such as critical thinking,
problem-solving, and reasoning.

TEST (STATISTICS)
There are 3 tests available to determine if the null hypothesis is to be rejected or not. They are:

1. Chi-squared test
2. T-student test (T-test)
3. Fisher’s Z test.

For this paper, we will be using a Chi-squared test.

To perform a Chi-square test for your topic, we need to set up a scenario based on survey data. Here’s a step-by-step example for how
you might conduct the test:

Scenario

Let's say you conducted a survey asking people if they feel that Al usage has impacted their logical capacity. You collected responses
from two groups:

e  Group A: People who regularly use Al
e  Group B: People who do not regularly use Al

You asked each participant if they believe their logical capacity has been affected by Al, with possible answers:
e  Yes: It will weaken critical thinking and reasoning; Yes, but only in specific tasks.

e No: No, Al will enhance human cognitive abilities; No, there will be no impact.; Not sure.

Data

Survey data results in the following observed counts:

Observati | Yes, it will weaken critical thinking and | No, Al will enhance human cognitive abilities; | Total
on reasoning; Yes, but only in specific tasks. No, there will be no impact.; Not sure.

Female 21 7 28
Male 22 0 22
Total 43 7 50
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Step 1: Calculate Expected Counts

The expected count for each cell is calculated as:

Row Total x Column Total

E ted Count =
xpected Loun Grand Total

For instance:

e Expected count for (Female, Yes): 28%43/50=24.08
e Expected count for (Female, No):28*7/50=3.92

e Expected count for (Male, Yes):22*4/50=18.92

o Expected count for (Male, No):22*7/50=7

Ei = total/2
o Expected count for (Yes):43/2=21.5
o Expected count for (No):7/2=3.5

Expected counts table:
Female 24.08 3.92
Male 18.92 3.08
Total 43 7
Ei 215 3.5

Step 2: Chi-Square Test Calculation

The Chi-square test statistic is calculated as:

e  O= Observed count
e E=Expected count
Let me calculate it for you.
The Chi-square test results are as follows:
e  Chi-square statistic: 9.487729307
e p-value: 0.0000376

o Degrees of freedom: 1
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Expected counts:

Observati | Yes, it will weaken critical thinking and | No, Al will enhance human cognitive abilities; | Total
on reasoning; Yes, but only in specific tasks. No, there will be no impact.; Not sure.
Female 21 7 28
Male 22 0 22
Total 43 7 50
Ei 21.5 3.5 25
Result:
Observation Yes, it will weaken critical | No, Al will enhance | Total
thinking and reasoning; Yes, | human cognitive E)2
but only in specific tasks. abilities; No, there Xg = Z M
will be no impact.;
Not sure.
Female 21 7 28 3.511627907
Male 22 0 22 3.511627907
Total 43 7 50 7.023255814
Ei 21.5 3.5 25
Chi- 9.487729037
squared
test
Result HO is rejected

Interpretation

Since the p-value (0.0000376) is less than the standard significance level (e.g., 0.05), we can reject the null hypothesis. This suggests
there is a statistically significant association between AI usage reduces the logical capacity of humans, supporting the alternative
hypothesis, Ha.

10. FINDINGS

1. Al Usage Correlation: Regular Al users are more likely to perceive a reduction in their logical capacity compared to non-
users, indicating a possible link between Al reliance and cognitive disengagement.

2. Cognitive Offloading: Many respondents report relying on Al for routine problem-solving, potentially reducing their
engagement in critical thinking tasks.

3. Perception of Impact: While some view Al as a beneficial tool that complements logical thinking, a significant portion feels
it might weaken independent reasoning skills over time.

4. Generational Concern: Younger generations, who rely heavily on Al tools, express concern over long-term cognitive
effects, while older respondents are less impacted.

5. Ethical and Educational Implications: There's a need for educational strategies to balance Al use with skill-building to
ensure that cognitive capacities are maintained alongside Al advancement.

CONCLUSION

In conclusion, the impact of Al on human logical capacity is nuanced. While Al enhances efficiency and handles repetitive tasks,
there is evidence suggesting that over-reliance on Al can lead to cognitive offloading, potentially diminishing critical thinking and
problem-solving skills in users. Younger generations, in particular, express concern that growing dependence on Al tools might
weaken their independent reasoning abilities. To mitigate these risks, it is crucial to foster educational initiatives that emphasize
cognitive engagement alongside Al use. Striking a balance between leveraging AI’s benefits and maintaining human cognitive strength
will be essential as Al continues to evolve.
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