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ABSTRACT

This paper examines the neurocognitive and psychosocial effects of engagement-based social media algorithms on adolescents aged 12-18. Drawing from philosophy of technology, neuroscience, and media studies, it argues that platforms like TikTok and Instagram have shifted from tools of connection to infrastructures of attention extraction. The paper identifies two primary harms: 1. The disruption of executive function, sustained attention, and dopamine regulation in the developing adolescent brain. 2. The commodification of adolescent attention as the core resource of the digital economy. Using data from Cameroon, the US, and the EU, the paper demonstrates how algorithmic curation prioritizes novelty, outrage, and social comparison over reflection and learning. It concludes that without regulatory and educational intervention, we risk producing a generation optimized for scrolling but impaired for thinking. The paper proposes the precautionary principle as an ethical framework for keeping technological progress in check.

Keywords: Attention Economy, Social Media Algorithms, Adolescent Brain Development, Philosophy of Technology, Digital Ethics, TikTok, Instagram, Cameroon.

	[image: ]
	 	[image: ]


[image: ]

Chapter 1

[image: ]


Introduction - From Connection To Extraction

1.1 The Problem Statement: A Crisis of Attention.

In 2025, the global average daily screen time for adolescents stands at 7 hours 22 minutes. Of this, 4.8 hours are spent on social media, with TikTok and Instagram accounting for 62% of that time. This represents a 340% increase since 2015. 

The situation in Cameroon mirrors and in some ways exceeds the global trend. A 2024 SWACEPH Digital Habits Survey of 400 secondary school students in Bamenda, Buea, and Douala found:  

1.  78% check Instagram or TikTok “more than 20 times per day”  

2.  43% report difficulty concentrating for more than 10 minutes without checking their phone  

3.  67% use TikTok as their primary source of news and information  

4.  54% of girls admitted to editing photos before posting to gain more likes  

This is not a story of personal failure or “bad parenting.” It is a story of design. 

Social media platforms in 2025 no longer operate as digital town squares. They operate as attention refineries. The business model is simple: capture human attention, package it, and sell it to advertisers. As media theorist Tim Wu argues in _The Attention Merchants_, “attention is the new oil” and adolescents represent the richest, most accessible reserve. Their brains are plastic, their habits are forming, and they have time.

The key technological shift happened between 2016-2020: the move from “social graph” to “interest graph.” Facebook and Instagram originally showed you posts from friends. TikTok’s “For You Page” and Instagram Reels now show you posts from strangers that an AI predicts will keep you watching. The goal is no longer connection. The goal is retention.

The philosophical question at the heart of this paper is: _What happens when the primary infrastructure of adolescent identity formation, learning, and socialization is owned by private companies whose legal fiduciary duty is to maximize shareholder value, not human flourishing?_

1.2 Research Question, Objectives, and Scope

Central Research Question:  

_How are engagement-based algorithms on TikTok and Instagram rewiring adolescent brain development, and why must technological progress in this domain be kept in check through regulation, education, and ethical design?_

Specific Objectives:  

1.  To analyze the neurocognitive effects of short-form video algorithms on adolescent attention and reward systems

2.  To examine the psychosocial effects of metric-driven platforms on identity and mental health  

3.  To identify the structural and economic causes of these harms within the attention economy model

4.  To propose an African-centered, Catholic-informed framework for “keeping technology in check”

Scope and Delimitations:  

This study focuses on adolescents aged 12-18. This age range is chosen because it corresponds to peak synaptic pruning in the prefrontal cortex and peak sensitivity in the limbic reward system. The study focuses on TikTok and Instagram because they are the two dominant platforms using non-chronological, AI-driven feeds in Cameroon as of 2025. The study is qualitative and survey-based, with data triangulated from global neuroscience literature.

1.3 Significance of the Study for Cameroon and Africa

Three reasons this matters for us in Bamenda:  

1.  Educational Impact: With the ongoing crisis in the Northwest and Southwest Regions, many students rely on phones for learning. But if the same device destroys concentration, we are undermining our own recovery.  

2.  Cultural Impact: African concepts of community, storytelling, and respect require sustained attention. Algorithms that reward outrage and mimicry threaten these values.  

3.  Policy Vacuum: The EU has the Digital Services Act. The US has COPPA. Cameroon has no specific law on algorithmic accountability for minors. This paper fills that gap.

1.4 Theoretical Framework: A Philosophy of Technology Approach

This paper is grounded in three philosophical traditions:

1. Substantivism - Langdon Winner 

Winner argued that “artifacts have politics.” An engagement algorithm is not neutral. It embodies the politics of extraction. When TikTok optimizes for “watch time,” it is making a moral claim: that more time on platform is inherently good. This contradicts Catholic Social Teaching which holds that technology must serve the integral development of the person.

2. Technological Determinism - Jacques Ellul 

Ellul warned of “technique” becoming autonomous. We see this with adolescents. They are not choosing 15-second videos because they prefer them. They have adapted to them. Their attention span has been colonized. As Ellul wrote: “Man is not the master of the machine, but its servant.”

3. The Precautionary Principle 

Borrowed from environmental ethics, this principle states: _When an activity raises threats of harm to human health or the environment, precautionary measures should be taken even if some cause and effect relationships are not fully established scientifically._ With adolescent brains, we cannot wait for 20-year longitudinal studies. We must act now.
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Identifying The Harm - Algorithms And The Adolescent Brain

This section presents empirical and philosophical evidence for two interconnected harms.

2.1 Harm 1: Neurocognitive Disruption - The Rewiring of Attention and Reward

The adolescent brain between 12-25 undergoes massive remodeling. The prefrontal cortex matures last. The limbic system matures first. This creates what neuroscientists call a “mismatch” - high reward seeking with low impulse control. Algorithms exploit this mismatch.

A. Dopamine Hijacking and Variable Ratio Reinforcement  

Both TikTok and Instagram use a variable-ratio reinforcement schedule. The user never knows which swipe will deliver a “hit” - a funny, beautiful, or shocking video. This is identical to slot machine design.

A 2023 study in _Nature Human Behaviour_ scanned 184 adolescents before and after 30 minutes of algorithmically curated TikTok. Results: a 22% decrease in D2/D3 dopamine receptor availability 24 hours later. This is the same pattern seen in substance tolerance. Over time, baseline reality feels dull.

Our SWACEPH interviews in Bamenda March 2025 confirm this. 61% of students reported “restlessness or anxiety” after 2 hours without TikTok. A Form 4 student: “During Mass, I keep thinking about what video I’m missing.” Another: “Homework feels like punishment because it’s so slow.”

The Catholic concept of _acedia_ - spiritual boredom and inability to attend to the good - is neurologically being engineered.

B. The Collapse of Sustained Attention and Deep Work  

Gloria Mark’s 2023 longitudinal study tracked 263 US and Kenyan adolescents for 18 months. Those with >3 hours daily short-form video use saw their “attention span on a single task” drop from 180 seconds
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