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ABSTRACT

With the rapid growth of digital news
platforms, political bias in news reporting
has become a significant concern,
influencing  public  opinion and

democratic processes. Manual
identification of biased content is time-
consuming and subjective, making
automated solutions necessary. This paper
proposes a transformer-powered
framework for detecting, analysing, and
reporting political bias in news media
using Natural Language Understanding
(NLU) techniques. The system leverages
pre-trained transformer models such as
BERT to analyze linguistic patterns,
sentiment orientation, and ideological
framing in news articles. The framework
classifies news content into left-biased,
right-biased, or neutral categories while
also providing sentiment analysis and
explanatory  insights.  Experimental
evaluation demonstrates that transformer-

based models achieve higher accuracy and
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contextual understanding compared to
traditional machine learning approaches.
The proposed system supports media
transparency and enables readers to

critically evaluate news content.

KEYWORDS: Political Bias Detection,

Transformer Models, Natural Language
Understanding, BERT, Sentiment
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INTRODUCTION

In the digital era, news media plays a vital
role in shaping political awareness and
public opinion. However, news articles
often exhibit political bias through selective
framing, emotional language, and
ideological alignment. Such bias can
mislead readers and impact democratic
decision-making. Traditional methods of
bias detection rely on manual analysis or
keyword-based approaches, which lack

scalability and contextual understanding.
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Recent advances in Natural Language
Processing (NLP), particularly transformer-
based models, have significantly improved
text understanding capabilities.
Transformers can capture long-range
dependencies and contextual meaning in
language, making them suitable for
complex tasks like political bias detection.
This paper presents a transformer-powered
framework that automatically detects,
analyzes, and reports political bias in news

articles, helping users understand both

sentiment and ideological orientation.
LITERATURE REVIEW

Early research on political bias detection
relied on manual analysis and rule-based
methods  (2010-2013), which  were
subjective and not scalable. Traditional
machine learning models such as Naive
Bayes and SVM were later used with
handcrafted features to classify biased news
articles  (2014-2016). Deep learning
approaches including CNN and LSTM
improved semantic understanding but
struggled with long contextual
(2017-2018).
transformer-based models like BERT and

RoBERTa have shown

dependencies Recently,

superior
performance in political bias and sentiment
analysis by contextual

relationships  effectively  (2019-2022).

capturing

However, most existing works focus only

on bias classification without explanation
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or integrated reporting. This project
addresses these gaps by wusing a

transformer-powered  framework  with

Natural Language Understanding
techniques.
RELATED WORK

Previous research on political bias detection
primarily used traditional machine learning
techniques such as Naive Bayes, SVM, and
logistic  regression with  handcrafted
features. While these approaches provided
basic classification, they struggled with
contextual ambiguity and nuanced political
language. Later studies introduced deep
learning models like CNNs and LSTMs,
which improved performance but still had
limitations in understanding long textual
dependencies. Recent works have adopted
transformer-based models such as BERT
and RoBERTa for political text analysis,
showing improved accuracy and contextual
comprehension. However, many existing
systems focus only on bias classification
and do not provide sentiment analysis or
explanation of bias. This work extends prior
research by integrating bias detection,
sentiment analysis, and explainable

reporting within a single framework.
EXISTING METHOD

Current political bias detection systems
primarily rely on rule-based techniques and

traditional machine learning algorithms.

Vol 26 Issue 06, June 2026

Page 665 of 670



ISSN No0:2250-3676

International Journal of Engineering Science and Advanced Technology (IJESAT)

These approaches use predefined lexicons,
keyword frequencies, and manually
engineered linguistic features to classify
news content. While such methods offer
basic automation, they lack flexibility and
struggle to adapt to the continuously
evolving nature of political discourse. Most
existing systems focus solely on assigning
a bias label without providing any
explanation or interpretability for the
prediction. This limits user trust and
reduces transparency in decision-making.
Furthermore, traditional models often fail
to accurately process complex sentence
structures, sarcasm, and implicit political
framing. They also struggle to clearly
separate ~ sentiment  polarity  from
ideological bias, leading to inconsistent
results. These limitations demonstrate the
need for a more intelligent, context-aware,

and explainable framework for political

bias detection.
PROPOSED METHOD

The proposed system introduces a
transformer-powered  framework  for
detecting and analyzing political bias in
news media. The framework utilizes pre-
trained transformer models fine-tuned on
labeled political news datasets. It performs
bias classification into left, right, or neutral
categories and conducts sentiment analysis
to identify emotional tone. The system also
generates

explanatory  insights by
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highlighting influential words and phrases
contributing to bias classification. This
improves transparency and user trust. The
framework is scalable, adaptable to
different news sources, and capable of

processing large volumes of text efficiently.

SYSTEM ARCHITECTURE

Transformer-Powered Framework for Detecting, Analyzing,
and Reporting Political Bias in News Media

Transformer NLP Model
‘ (BERT / RoBERTa / NLU)

HTTP Backend
Frontend 3G
Requesta| APl Server 3
(Web UI) Node,js / Flask ’

S

Bias & Sentiment Output
(Left/Right/Neutral +
Positive/Negative)

Fig 1: Architecture
METHODOLOGY DESCRIPTION

The proposed methodology involves data
collection, preprocessing, model training,
and evaluation. News articles are collected
from reliable sources and labeled as left-
biased, right-biased, or neutral. During
preprocessing, the text is cleaned by
removing noise such as punctuation, URLs,
and stop words, and then tokenized to make
it suitable for transformer-based models.
This step ensures high-quality input and
improves model performance. A pre-trained
BERT model is fine-tuned on the labeled
dataset to learn political bias patterns and

contextual meaning. The model uses self-
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attention mechanisms to capture long-range
dependencies in text. Sentiment analysis is
performed using the model’s contextual
embeddings to determine emotional tone.
The  final output includes  bias
classification, confidence scores, sentiment
polarity, and explanation highlights, and the
system is evaluated using accuracy and

other standard performance metrics.

RESULTS AND DISCUSSIONS

f Transformer-Powered Framework for Detecting, Analyzing,and Reporting Political Bias
in News Media Using Natural Language Understanding Techniques

Fig 2: Home Page

This page is the home page of the political
bias detection system. It introduces the
project and explains that transformer-based
NLP techniques are used to detect political
bias and sentiment in news articles. Users
can analyze full articles, headlines, or
summaries to identify left, right, or neutral
bias. The page also provides Login, Signup,
and Contact options for secure access.
Overall, it acts as the main entry point to the

application.
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Fig 3: Login Page

This page is the login interface of the
application. It allows registered users to
securely access the system by entering their
username and password. The login button
validates the credentials and grants access
to the user dashboard upon successful
authentication. This page ensures secure

and authorized use of the political bias

detection platform.

Fig 4: Sign-Up Page

This image shows the Sign-Up page of the
application. It allows new users to create an
account by entering their name, email
address, and password. The signup button
submits the details for account creation and
secure access to the system. This page
enables user onboarding and ensures only
registered users can use the political bias

detection platform.
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Fig 5: Dashboard Page

This image shows the dashboard page of the
political bias detection system. It welcomes
the logged-in user and provides quick
access options to analyze news articles or
return to the home page. The dashboard
serves as the main control panel for users to
interact with the system’s core
functionality. It offers a simple and user-

friendly interface for starting bias and

sentiment analysis.

B Paste Your News Article for Analysis @

Fig 6: Analysis Page

This image shows the news analysis input
page of the political bias detection system.
Users can paste a news article into the text
area for analysis. By clicking the “Analyze
Political Bias & Sentiment” button, the
system processes the content using
transformer-based NLP models. The page is

designed to analyze the article and generate
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bias classification and sentiment results in a

single step.

Fig 7: Output Page

This page displays the analysis results of
the submitted political news article. It
shows a concise article summary, followed
by the sentiment analysis, indicating a
strongly positive sentiment with a high
confidence score. The system also
identifies the political bias of the article
(left) and provides a polarity score to
quantify emotional intensity. A Return to
Dashboard button allows users to navigate

back for further analysis.
CONCLUSION

This project presents a transformer-

powered framework for detecting,
analysing, and reporting political bias in
news media using Natural Language
Understanding techniques. By leveraging
pre-trained transformer models such as
BERT, the system effectively captures
contextual and semantic patterns in news
articles, enabling accurate classification of

political bias and sentiment. The integration
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of explanation highlights and confidence
scores enhances transparency and user
trust. Overall, the proposed framework
overcomes the limitations of traditional bias
detection methods and provides a scalable,
reliable, and intelligent solution for
promoting informed and unbiased news

consumption.
FUTURE SCOPE

The future scope of this project includes
extending the framework to support
multilingual political bias detection,
enabling analysis of news articles from
different languages and regions. Advanced
explainable Al techniques can be
incorporated to provide clearer insights into
bias predictions and improve user trust. The
system can be enhanced to perform real-
time analysis of live news feeds and social
media content. Using larger and more
diverse datasets will further improve
accuracy and robustness. Additionally,
deploying the framework as a cloud-based
service or browser extension can increase

accessibility and practical adoption.
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