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ABSTRACT—  

Clickbait Thumbnail or Misleading Thumbnail is a deceptive image used in online videos to attract viewers by displaying misleading visuals that do not accurately 

represent the actual content. This practice leads to user dissatisfaction, wasted time, and reduced trust in video- sharing platforms. Existing systems for detecting 

clickbait thumbnails primarily rely on manual reporting or content-based image analysis, which can be inefficient and inaccurate. Manual reporting depends on 

user intervention, making it slow and inconsistent, while image analysis alone struggles to detect contextually misleading thumbnails that might appear visually 

relevant but misrepresent the video’s message. To address these limitations, this project analyzes user comments to detect misleading thumbnails. VADER (Valence 

Aware Dictionary and Sentiment Reasoner) is used for sentiment analysis, identifying negative feedback that signals deception. Additionally, BERT (Bidirectional 

Encoder Representations from Transformers) classifies comments as clickbait-related or non-clickbait, improving detection accuracy. By analyzing sentiment trends 

and keyword patterns, a Clickbait Score is computed to determine whether a thumbnail is misleading. Furthermore, this system provides a recommendation feature 

that warns users about potentially misleading videos when they search for content. By integrating clickbait detection with video search results, users receive 

trustworthy recommendations reducing exposure to deceptive content and enhancing the overall viewing experience.scalable, and effective solution to improve  

content transparency and user trust on video-sharing platforms. 

Introduction  

In the digital age, clickbait content has become a pervasive issue, particularly in online media, social networks, and blogs. Clickbait refers to 

sensationalized, misleading, or exaggerated headlines and titles designed to attract attention and drive web traffic. These headlines often evoke curiosity 

or strong emotions, prompting users to click on them, even though the content may not deliver on the promises made.  

 

Clickbait Detection has emerged as an important research area, especially for social media platforms, news aggregators, and content moderation systems. 

Automating the identification of clickbait content can help maintain content quality, reduce user frustration, and enhance the credibility of platforms. 

Two promising approaches for clickbait detection involve VADER (Valence Aware Dictionary and sEntiment Reasoner) and BERT (Bidirectional 

Encoder Representations from Transformers). 

VADER (Valence Aware Dictionary and sEntiment Reasoner) 

VADER is a lexicon and rule-based sentiment analysis tool specifically tailored for analyzing the sentiment of short texts, such as social media posts, 

tweets, or headlines. Unlike traditional sentiment analysis tools, VADER accounts for the nuances of social media language, including the use of 

emoticons, slang, and capitalization. 

Why VADER is useful for clickbait detection: 

o Clickbait often utilizes emotionally charged language, either by invoking positive or negative sentiments. For instance, phrases like "You 

won’t believe..." or "This will shock you..." are often used to manipulate emotional reactions and encourage clicks. 

o VADER can help detect these emotional cues by providing sentiment scores for each piece of text. These sentiment scores can help flag 

potential clickbait content based on whether they are overly emotional or sensationalized. 

VADER Workflow: 

 Analyze the sentiment of a headline or sentence using VADER’s polarity scores. 

 If the sentiment score is unusually high (overly positive or negative), it may indicate clickbait content. 
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BERT (Bidirectional Encoder Representations from Transformers) 

BERT is a transformer-based deep learning model that has revolutionized natural language processing (NLP). Unlike previous models that read text in a 

single direction (left-to-right or right-to-left), BERT reads text bidirectionally, meaning it considers the context from both directions. This makes BERT 

extremely effective at understanding the deeper meaning of words and sentences in context. 

 

Why BERT is useful for clickbait detection: 

 Clickbait detection often requires understanding the subtle nuances of language, such as context, sarcasm, and implied meaning, which can 

be difficult to capture using traditional rule-based methods. BERT’s ability to grasp contextual relationships between words enables it to 

distinguish between genuine headlines and those designed to manipulate emotions or curiosity. 

 Fine-tuning a pre-trained BERT model for clickbait detection can allow the system to learn the specific language patterns, structures, and 

features associated with clickbait headlines. 

BERT Workflow: 

 

 Fine-tune a pre-trained BERT model on a labeled dataset of clickbait and non-clickbait headlines. 

 The fine-tuned model can then classify new headlines as either clickbait or non-clickbait based on learned features, including contextual clues, 

language patterns, and word relationships. 

Combining VADER and BERT for Clickbait Detection 

 VADER is excellent for analyzing emotional tone, making it useful for detecting headlines with exaggerated or sensationalized sentiment. 

However, it might miss more subtle linguistic cues and context. 

 BERT, on the other hand, excels at understanding context and relationships between words, making it suitable for handling the complexity of 

clickbait content that relies on subtle manipulation of language. 

By combining both methods, you can create a more robust clickbait detection system: 

 VADER can provide an initial filter to flag headlines with strong emotional tones. 

 BERT can then classify these flagged headlines with a deeper understanding of context, ensuring that even more complex or nuanced clickbait 

is detected. 

SYSTEM ARCHITECTURE 

 

 

 

A. Youtube Simulator Web App 

 A social networking web application designed using Python, Flask, MySQL, Bootstrap, and WampServer:  

 Provides an interactive platform for users (Admin, Youtuber, and Viewer) to detect misleading thumbnails and recommend genuine videos. 

B. End User 

 Admin 

 Manages users. 

 Uploads datasets. 

 Trains the model for thumbnail classification. 
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Youtuber 

 Uploads videos. 

 Receives misleading thumbnail detection results. 

 Certifies videos. 

Viewer 

 Searches for videos. 

 Receives recommended videos. 

 Avoids misleading content 

C. Clickbait Thumbnail: Build and Train 

       Import Dataset 

 Load the dataset containing user comments and video metadata. 

Preprocessing 

 Clean data by removing noise, stop words, and unnecessary symbols. 

Sentiment Analysis 

 Use VADER to analyze user sentiment towards video thumbnails. 

Classification 

 Implement BERT to classify thumbnails as misleading or genuine. 

Build and Train 

 Train the model using processed datasets for accurate classification. 

 Model Deployment 

 Deploy the trained model for real-time clickbait detection 

 

D. Clickbait Thumbnail Detection 

Youtuber Upload Video 

 Youtubers upload videos along with their thumbnails. 

Clickbait Thumbnail Detection 

 The system analyzes user comments to detect misleading thumbnails. 

    Certify Videos 

 Videos with genuine thumbnails receive certification, improving trustworthiness 

 

E.  Recommender System 

   Search Video 

 Viewers can search for videos based on keywords and topics. 

Clickbait Thumbnail Detection 

 The system analyzes user comments to detect misleading thumbnails. 

Receive Recommended Videos 

 The system recommends trustworthy videos based on previous interactions and clickbait scores. 

 

Research Methodolgy 

The research methodology for detecting clickbait using VADER (Valence Aware Dictionary and sEntiment Reasoner) and BERT (Bidirectional 

Encoder Representations from Transformers) typically involves a series of well-defined stages, from data collection to model evaluation. In the context 

of a research project or study, this methodology is designed to systematically analyze how these algorithms can be applied to clickbait detection. Below 

is a breakdown of the research methodology when employing VADER and BERT for clickbait detection: 

 

Step 1. Problem Definition 

The first step in the research methodology is to clearly define the problem. In this case, the goal is to identify clickbait  headlines from a set of news 

articles, social media posts, or other content. The research aims to address questions such as: 

 How can we automatically classify headlines as clickbait or non-clickbait? 

 What are the key linguistic and emotional features that differentiate clickbait from non-clickbait content? 
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2. Literature Review 

In this step, researchers review previous work on clickbait detection, sentiment analysis, and the use of machine learning algorithms like VADER and 

BERT in natural language processing (NLP). The review serves several purposes: 

 Understanding the current state of research in clickbait detection. 

 Identifying the strengths and limitations of previous methods. 

 Gaining insights into how sentiment analysis and deep learning models have been applied to similar tasks. 

For example: 

 VADER has been used for sentiment analysis in a variety of tasks, including social media and news headline analysis. It helps in identifying 

the emotional tone of text, which is important for detecting clickbait, which often uses exaggerated or emotional language. 

 BERT is a pre-trained transformer model that can understand the contextual meaning of words in a sentence. It has been shown to outperform 

other models in many NLP tasks and is often fine-tuned for specific tasks like clickbait detection. 

Step 3. Data Collection and Dataset Creation 

One of the key elements of the research methodology is the data collection process. For clickbait detection, researchers typically rely on existing datasets 

or create their own datasets. These datasets consist of labeled headlines, where each headline is labeled as either clickbait or non-clickbait. 

 Public Datasets: Researchers may use existing datasets such as the Clickbait Dataset (2017) or Clickbait News Dataset, which are labeled 

collections of headlines. 

 Data Labeling: If a new dataset is created, researchers manually label the headlines as clickbait or non-clickbait. This process can be 

automated using crowdsourcing platforms or done manually by annotators. 

 

Preprocessing the Data: 

 Text Cleaning: Remove special characters, stop words, punctuation, and other irrelevant elements. 

 Tokenization: Break the text down into smaller units, such as words or sub-words. 

 Text Normalization: Convert the text to lowercase, handle slang or abbreviations, and potentially remove emojis or special symbols that are 

often used in clickbait. 

Step 4. Feature Extraction and Engineering 

After the data is preprocessed, the next step is to extract relevant features from the headlines. The features that are extracted will serve as input to the 

models for clickbait detection. 

VADER Sentiment Features 

 Sentiment Scores: VADER generates sentiment scores for each headline. These scores indicate whether the text is positive, negative, or 

neutral. Researchers use these scores as features in the classification task. 

o Positive Sentiment: Clickbait often uses positive sentiment to invoke excitement. 

o Negative Sentiment: Negative sentiment can also be present in sensational headlines that seek to evoke fear, shock, or outrage. 

o Neutral Sentiment: Some headlines might be neutral, which is typically not indicative of clickbait. 

 Emotion Intensity: VADER provides an intensity score that quantifies the strength of the sentiment. Clickbait often uses emotionally intense 

language. 

BERT Embeddings 

 Contextual Embeddings: BERT is used to generate deep, contextual embeddings for each headline. These embeddings capture both word-

level meanings and contextual relationships between words. Unlike traditional methods (e.g., VADER), BERT looks at the entire context of 

the headline, which is crucial for detecting subtleties in clickbait headlines. 

 Fine-Tuning BERT: BERT can be fine-tuned for the clickbait detection task by training the model on labeled clickbait and non-clickbait 

data. During fine-tuning, BERT learns patterns that can distinguish between clickbait and non-clickbait headlines. 

Hybrid Feature Extraction: In some cases, VADER and BERT features can be combined. For example, the VADER sentiment scores 

(positive, negative, neutral, intensity) can be concatenated 

with BERT’s output embeddings or fine-tuned classification results, providing a richer set of features for the final model. 

 

Data Analyis 

Data Analysis Report on Clickbait Detectors Using VADER and BERT Algorithm 
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1. Introduction 

Clickbait headlines are designed to attract attention and entice users to click on a link. Detecting clickbait is crucial for improving content credibility and 

reducing misinformation. This report analyzes the effectiveness of two text analysis algorithms—VADER (Valence Aware Dictionary and sEntiment 

Reasoner) and BERT (Bidirectional Encoder Representations from Transformers)—for detecting clickbait headlines. 

 

2. Data Collection and Preprocessing 

 Dataset Used: A labeled dataset consisting of clickbait and non-clickbait headlines. 

 Data Sources: Online news portals, social media platforms, and open-source datasets. 

 Preprocessing Steps: 

o Removal of stopwords, special characters, and extra spaces. 

o Tokenization and lemmatization. 

o Conversion to lowercase. 

o Splitting data into training (80%) and testing (20%) sets. 

3. Methodology 

3.1 VADER Approach 

 VADER is a rule-based sentiment analysis tool designed for social media text. 

 The hypothesis is that clickbait headlines tend to have higher sentiment intensity. 

 Steps: 

o Applied VADER's sentiment polarity scoring (positive, neutral, negative). 

o Extracted the compound score (range: -1 to +1). 

o Set a threshold: if sentiment intensity is above 0.5, the headline is likely clickbait. 

3.2 BERT Approach 

 BERT is a deep-learning-based NLP model trained on vast text corpora. 

 We used a pretrained BERT model (DistilBERT) fine-tuned on the clickbait dataset. 

 Steps: 

o Headlines were tokenized using BERT tokenizer. 

o Passed through the transformer model to extract contextual embeddings. 

o Trained a classifier on these embeddings for binary classification (clickbait vs. non-clickbait). 

4. Results and Analysis 

Model Accuracy Precision Recall F1-Score 

VADER 71.2% 68.5% 75.4% 71.8% 

BERT 89.6% 91.2% 88.1% 89.6% 

 VADER Findings: 

o Performs reasonably well using sentiment analysis. 

o Struggles with neutral-toned clickbait. 

o Some false positives where non-clickbait headlines have high sentiment. 

 BERT Findings: 

o Achieves significantly higher accuracy due to contextual understanding. 

o Effectively differentiates clickbait from non-clickbait using learned patterns. 
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o Slightly lower recall indicates some clickbait headlines are missed. 

 

 

Conclusion 

The effectiveness of VADER and BERT in detecting clickbait varies due to their different approaches. VADER (Valence Aware Dictionary and sEntiment 

Reasoner) focuses on sentiment analysis, making it useful for identifying exaggerated emotions in clickbait headlines, though it may struggle with context 

and complex phrasing. In contrast, BERT (Bidirectional Encoder Representations from Transformers) excels at understanding nuanced language and 

contextual meaning, making it better suited for detecting sophisticated clickbait tactics. Clickbait headlines often rely on emotionally charged words, 

which VADER can detect through sentiment scoring, while BERT’s deep learning model allows it to analyze text alongside image captions, helping 

identify misleading visual elements. Properly flagging clickbait can guide content creators toward more honest yet engaging visual and textual 

expressions.   

User satisfaction and trust are significantly impacted by clickbait, as overuse leads to frustration and reduced long-term engagement. Implementing 

VADER and BERT for clickbait detection helps ensure users encounter more reliable content, increasing satisfaction. BERT’s ability to handle sarcasm 

and subtle deception enhances detection accuracy, further improving the user experience by minimizing misleading content. However, challenges 

remain—VADER’s lexicon-based approach may miss creative clickbait techniques, while BERT requires substantial computational resources and 

training data for fine-tuning. Combining both approaches, using VADER for sentiment-based filtering and BERT for contextual analysis, could create a 

more robust detection system.   

Looking ahead, enhancing BERT with multimodal learning (analyzing both text and images) could improve clickbait detection related to visual 

expression. Integrating user feedback into VADER and BERT-based systems could further refine their accuracy. Ultimately, striking a balance between 

attention-grabbing visuals and honest content presentation will be key to maintaining high engagement without resorting to deceptive tactics. 
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