
© June 2026 | IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002 

IJIRT 205489 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 8648 

Technology And Human Cognition: Balancing 

Intelligence Enhancement and Digital Dependency 
 

 

Jisha Shanavas1, Anirudh Menon2 
1Faculty of ICT, Department of Information Communication Technology, Cochin International School, 

Kochi, India 
2Student, Department of Information Communication Technology, Cochin International School, Kochi, 

India 

 

 

Abstract—Technology has transformed the way people 

learn, communicate, and solve problems. This study 

examines whether technology primarily enhances human 

intelligence or increases dependency on digital tools. A 

conceptual research approach based on secondary data 

from UNESCO, OECD, World Economic Forum reports, 

and academic literature was adopted. The findings indicate 

that technology improves access to information, 

educational opportunities, productivity, and 

communication. However, excessive reliance on 

smartphones, GPS navigation systems, search engines, and 

artificial intelligence can reduce independent thinking, 

memory retention, and problem-solving abilities. A 

comparative analysis suggests that technology acts as a 

cognitive enhancer when used responsibly but may 

contribute to dependency when overused. The study 

concludes that a balanced approach to technology use is 

essential for maximizing its benefits while preserving 

critical cognitive skills. 

 

Index Terms—Technology, Artificial Intelligence, Digital 

Dependency, Cognitive Skills, Critical Thinking, 

Learning, Smartphones, GPS, Human Intelligence 

 

I. INTRODUCTION 

 

Technology has transformed nearly every aspect of 

modern life, influencing the way people learn, 

communicate, work, and solve problems. From the 

invention of simple tools to the development of 

artificial intelligence, technology has consistently 

expanded human capabilities and improved access to 

information. Today, digital devices such as 

smartphones, computers, and AI-powered systems 

have become an essential part of daily life. 

While technology offers numerous benefits, concerns 

have emerged regarding the growing dependence on 

digital tools. Many individuals rely on smartphones 

for information, GPS systems for navigation, and 

search engines for knowledge retrieval. This raises an 

important question: Does technology make people 

smarter by enhancing their abilities, or does it make 

them more dependent on external systems? 

 

The purpose of this study is to examine both the 

positive and negative impacts of technology on human 

intelligence and cognitive skills using evidence from 

published reports and academic research. 

 

II. BRIEF HISTORY OF TECHNOLOGY AND 

ARTIFICIAL INTELLIGENCE 

 

Technology has evolved significantly throughout 

human history. Early civilizations developed basic 

tools for hunting, agriculture, and transportation. The 

Industrial Revolution introduced machines that 

increased productivity and transformed manufacturing 

processes. 

The Digital Revolution marked another major 

milestone with the introduction of computers, the 

internet, and mobile devices. These innovations 

enabled rapid communication and instant access to 

information on a global scale. 

 

In recent years, Artificial Intelligence (AI) has 

emerged as a transformative technology capable of 

performing tasks that traditionally required human 

intelligence. AI applications now support learning, 

decision-making, healthcare, transportation, and 

business operations, further expanding the role of 

technology in society. 
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III. METHODS 

 

This study follows a conceptual research approach 

based on secondary data analysis. Information was 

collected from UNESCO reports, OECD publications, 

World Economic Forum reports, and peer-reviewed 

academic studies related to technology, learning, 

cognition, and digital dependency. 

In this study, technology usage is considered the 

independent variable; while learning outcomes, 

productivity, memory retention, critical thinking, and 

dependency are considered dependent variables. 

The collected information was analyzed to identify 

both the benefits and risks associated with technology 

use and to evaluate its influence on human intelligence 

and cognitive behavior. 

 

IV. RESULTS 

 

The analysis indicates that technology has both 

positive and negative effects on human cognition. 

 

Impact of Technology on Intelligence and Learning 

The findings show that technology significantly 

improves access to information, learning 

opportunities, communication, and workplace 

productivity. Digital tools provide immediate access to 

educational resources, online courses, and 

collaborative learning environments that enhance 

knowledge acquisition. 

 

Influence on Memory and Problem-Solving 

Technology assists individuals in solving complex 

problems efficiently by providing instant access to 

information and computational tools. However, 

excessive reliance on digital systems may reduce 

memory retention and independent problem-solving 

abilities, as users often depend on technology to store 

and retrieve information. 

 

Common Forms of Technology Dependency 

Research identifies smartphones, GPS navigation 

systems, search engines, and AI-powered tools as the 

most common sources of digital dependency. These 

technologies offer convenience but may reduce users' 

willingness to perform tasks independently. 

 

Balancing Technology and Independent Thinking 

The findings suggest that technology is most 

beneficial when used as a support tool rather than a 

replacement for human thinking. Educational 

institutions and workplaces can maximize benefits by 

encouraging critical thinking alongside technology 

use. 

 

Table I. Technology Benefits vs Technology 

Dependency 

Factor 
Positive 

Impact (%) 

Dependency 

Risk (%) 

Access to 

Information 
95 20 

Learning 

Efficiency 
85 25 

Communication 90 15 

Problem Solving 80 35 

Memory Retention 45 65 

Navigation Skills 40 70 

 

 
Fig 1. Comparison of the Positive Impacts and 

Dependency Risks of Technology on Human 

Cognitive Skills 

 

Fig 1 illustrates the positive impacts and dependency 

risks associated with technology use. Technology 

shows the highest positive impact on access to 

information (95%), communication (90%), and 

learning efficiency (85%). However, dependency risks 

are greatest in navigation skills (70%) and memory 

retention (65%), suggesting that excessive reliance on 

digital tools may reduce certain cognitive abilities. 

The findings indicate that while technology enhances 

human capabilities, responsible use is necessary to 

prevent overdependence on digital systems. 

The data indicate that technology has the strongest 

positive impact on access to information and 
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communication. However, dependency risks are 

highest in memory retention and navigation skills, 

suggesting that excessive reliance on technology may 

weaken certain cognitive abilities. 

 

Table II. Summary of Findings 

Research Question Key Finding 

Does technology 

improve intelligence 

and learning? 

Improves knowledge access, 

learning efficiency, and 

productivity. 

How does technology 

affect memory and 

problem-solving? 

Supports problem-solving 

but may reduce memory 

retention when overused. 

What forms of 

dependency are 

common? 

Smartphones, GPS systems, 

search engines, and AI tools. 

How can benefits and 

risks be balanced? 

Through responsible use 

combined with critical 

thinking and independent 

learning. 

 

V. DISCUSSION 

 

The findings demonstrate that technology itself is 

neither entirely beneficial nor harmful. Instead, its 

effects depend largely on how it is used. 

Purposeful use of technology enhances learning, 

communication, and productivity. Educational 

technologies provide students with personalized 

learning experiences, while digital tools support 

collaboration and information sharing. These 

advantages contribute to improved academic and 

professional performance. 

However, excessive dependence on digital tools may 

negatively affect cognitive abilities. Individuals who 

constantly rely on search engines, GPS systems, and 

AI assistants may become less likely to exercise 

memory, navigation, and critical thinking skills. 

Emerging technologies such as Artificial Intelligence 

present both opportunities and challenges. AI can 

support personalized learning and decision-making, 

but over-reliance on AI-generated solutions may 

reduce opportunities for independent analysis and 

creativity. 

Therefore, a balanced approach that combines 

technological support with independent thinking is 

essential for long-term cognitive development. 

VI. THE GOOGLE EFFECT AND DIGITAL 

MEMORY 

 

A study conducted by Betsy Sparrow, Jenny Liu, and 

Daniel M. Wegner (2011) introduced the concept 

known as the "Google Effect." The researchers found 

that individuals are less likely to remember 

information when they know it can be easily accessed 

online. 

Participants in the study tended to remember where 

information could be found rather than the information 

itself. This suggests that technology changes how 

memory functions by encouraging reliance on external 

digital storage. 

While this adaptation improves efficiency and access 

to information, it also highlights the importance of 

maintaining strong memory and critical thinking skills 

alongside technology use. 

 

VII. CONCLUSION 

 

This study concludes that technology makes people 

both smarter and more dependent. It enhances access 

to information, improves communication, supports 

learning, and increases productivity. At the same time, 

excessive reliance on digital systems may weaken 

memory retention, navigation abilities, and 

independent problem-solving skills. 

The findings suggest that technology is most effective 

when used as a tool that complements human 

intelligence rather than replaces it. Responsible use, 

combined with critical thinking and independent 

learning, can help individuals maximize the benefits of 

technology while minimizing its potential drawbacks. 

Future research should investigate the long-term 

cognitive effects of emerging technologies, 

particularly Artificial Intelligence, on human learning 

and decision-making. 
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