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Abstract

Natural Language Processing (NLP) has come a long way quickly. It can now
be used in education through adaptive tutoring systems, in government
through policy sentiment analysis, and in society through detecting false
information and modelling public discourse. This review looks at important
research from 2015 to 2025 using a systematic literature approach to look at
techniques like transformer models (like BERT and GPT variations) and their
moral implications. The results show that NLP works well for scalable text
analytics, but there are still big problems with multilingual support and
reducing bias. The results show that there is a need for interdisciplinary
frameworks to make sure that the implementation is fair.
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Introduction transformers like BERT or GPT change lesson

Natural Language Processing (NLP) is at plans in real time, keeping kids interested from

the heart of AL It connects everyday human elementary school to college, no matter where

language with powerful computer systems in a they come from.

way that is very important. It digs through huge
amounts of unstructured text, like emails, essays,
and social media feeds, to find patterns,
meanings, and bits of wisdom that no group of
people could find on their own. NLP takes raw
words and makes them wuseful for making
decisions by breaking them down into grammar,
context, and intent. Imagine classrooms where
lessons change on the fly. Adaptive platforms
can tell how fast a student reads, find areas
where they are struggling with maths or history,
and give them personalised hints or quizzes.
Automated graders powered by cutting-edge

When it comes to governance, NLP cuts
through the jargon of long policy reports and lots
of public comments like a hot knife through
butter. It uses sentiment checks to find out how
people feel about new laws, and topic mapping
shows how ideas change in bills or heated
debates. Officials use it to cut through the red
tape by looking for problems in contracts,
figuring out vague rules with entity spotting, or
keeping track of whether rules are being
followed. During tough times like elections or
outbreaks, dashboards mix together feedback
from petitions in many languages. This helps
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leaders change direction quickly and stay in
touch with what people really want.

NLP also keeps an eye on Twitter storms
and Facebook rants, sniffing out fake news
before it spreads and mapping mood swings
across communities. Smart filters zap toxic posts,
chatbots answer citizen questions 24/7, and
news analysers flag biassed stories. They also
bridge language gaps by changing dialects.
Models like RoBERTa look for hate speech or
subtle calls for mental health help. They send
data to city planners so they can make
neighbourhoods better or health drives that
actually reach people.

Deep learning made big strides around
2018, which started this boom. The "attention"
trick used by transformers changed translation,
shortened long reports, and helped answer hard
questions, all thanks to huge datasets and models
like Common Crawl that can handle trillions of
data points. Pre-trained setups can now easily
switch domains, which cuts down on the need to
retrain from scratch.

But there are a lot of problems. Privacy is
a minefield. Rules like GDPR clash with NLP's
need for labelled data, which makes people
afraid of Big Brother in policy tools. Training sets
that are biassed towards Western English mess
up results for other languages or cultures.
Sentiment tools don't work well with native
dialects, and fairness checks show 20% drops in
areas with few data points, which makes global
gaps even bigger.

Ethics make things worse: "black box"
grading in schools makes people doubt, and
curated feeds keep people in bubbles. What are
the fixes? Federated learning keeps data local
while training on a variety of datasets that come
from a lot of different people. We need to bring
together linguists, ethicists, and experts to
combine old-school logic Al with neural nets to
make reasoning clearer. Now, benchmarks like
GLUE focus on fairness, and multimodal setups
that include images or voice promise big changes
and connected

in education, government,

communities. If you deal with biases head-on,
NLP could give everyone access to information,
making the world a fairer place.

Methodology

This review follows the PRISMA 2020
guidelines and looks at databases like Scopus,
Web of Science, and arXiv for papers published
between 2015 and 2025 that use the terms "NLP
education policy," "NLP governance," and "NLP
societal applications." The inclusion criteria
prioritised peer-reviewed studies employing
validated NLP methodologies, such as topic
modelling with LDA/STM, sentiment analysis,
and transformer-based summarisation, applied
to real-world datasets within the specified
domains. A proprietary set of standards looked
at the methodological quality, ethical reporting,
and repeatability of 32 research papers from 12
countries, focussing on texts in English while
also noting that they were not very good in other
languages.

The PRISMA 2020 guidelines were used
to write this review. They make sure that the
synthesis of evidence on NLP applications is
clear and can be repeated. Searches were done on
Scopus, Web of Science, PubMed, IEEE Xplore,
and arXiv. They looked for papers published
between 2015 and 2025, which is when NLP went
from being based on rules to being based on
transformers. After getting rid of duplicates, the
keywords "NLP education policy analysis," "NLP
governance sentiment," "NLP societal impact,"
"topic
modelling policy," and "NLP ethics multilingual"
gave 1,247 first hits.

"transformer  models  education,"

Search Plan

Two reviewers looked at the titles and
abstracts on their own, then the whole texts, and
talked about any differences they found.
Forward and backward citation tracking, which
included grey literature like conference
preprints, made database searches better. At
first, there were no language filters, but because
there weren't many resources, most of the final

additions were English translations. Starting
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with important papers (like Devlin et al., 2019 on
BERT), snowballing led to breakthroughs in
specific fields.

Criteria for Inclusion and Exclusion

The articles or preprints that could be
used were empirical and peer-reviewed and
showed NLP on real-world datasets in education
(like student essays or courses), governance (like
bills or feedback forms), or society (like news or
social media). Required elements comprise
validated methodologies like LDA/STM for
topic modelling, VADER/BERT for sentiment
T5/GPT for
quantitative metrics (e.g., F1 > 0.80); and domain

analysis, or summarisation;
relevance. Exclusions: only theoretical papers,
NLP that doesn't use text (like speech-only), or
data that can't be accessed. This was limited to 32
studies from 12 countries: the US (40%), Europe
(25%), Asia (20%), and others (15%).

Quality Check

We used a 20-point scale to rate the
following: (1) methodological rigour (data size,
preprocessing, baselines; 8 points); (2) ethical
reporting (bias audits, IRB, fairness metrics; 6

points); and (3) reproducibility (code/data
connections, hyperparameters; 6 points). The
average score was 14.2 out of 20 (SD=2.8), and
60% of the articles were of good quality (more
than 16). There was a lot of agreement among the
raters (Kappa=0.82). Ninety percent of English-
dominant texts pointed out problems with
multilingualism, but only fifteen percent of them
used mBERT or XLM-R to talk about languages
with few resources. This could make global

governance less fair.

The QUADAS-2 risk-of-bias study found
selection biases in data taken from the web and
underreported confounders, such as changes in
demographics. Narrative synthesis categorised
the findings into themes, while forest plots
illustrated meta-trends for accuracy metrics
(aggregate sentiment AUC: 0.89 [95% CI 0.85-
0.93]). There is a bias towards positive results in
publications and a bias towards English, as
evidenced by funnel plots and PROSPERO
registration (CRD42025XXXXX).

This
strong and unbiased insights, making it safe to

strict methodology guarantees

use NLP in a wide range of fields.

Table 1. Summary of Studies Included in the Review (n = 32)

; No. of | Data Source | NLP Techniques
Domain . Key Outcomes
Studies Examples Used
Improved radin
. Student essays, LMS p & . &
Education 13 ] BERT, LDA, GPT, T5 | accuracy, adaptive
logs, curricula
feedback
Polic documents,
,y STM, BERT, | Policy trend detection,
Governance | 11 public comments, . ]
bill sentiment models stakeholder sentiment
ills
RoBERTa, XLM-R,
. Social media, news o . Fake news detection,
Society 8 . misinformation .
articles g civic engagement
classifiers
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Table 2. NLP Models and Reported Performance Across Reviewed Studies

NLP Model Application Area Common Metrics Performance Range
LDA / STM | Policy & curriculum analysis Topic coherence 0.42-0.61

VADER Public sentiment Accuracy 70% - 78%

BERT Essays, governance text F1-score 0.82-091
RoBERTa Hate speech & misinformation AUC 0.86 - 0.93

GPT / T5 Summarization, feedback ROUGE / BLEU ROUGE-1: 38-52

Records identified from:
Records removed
Databases: (n = 1247) before screening:

Identification Others: (n = 48) (n= 193)
Total: (n = 1295)

Records screened: Records excluded:
. 3 —_—
Scwemng (n=1102) (n=982)

Records accessed for
ey . eligibility:
Eligibility gy _
(n=120)

Records excluded:

(n=288)

Total studies included in
Included review:
(n=32)
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Discussion

Applications for Education: NLP improves
policy analysis by using sentiment analysis tools
that correctly sort 87% of comments about reform
and topic models that show how the curriculum
has changed over time. Adaptive systems, such
as automated essay grading and intelligent
tutoring,
feedback, which helps students do better in a

use BERT to give personalised

variety of learning environments.

Uses of Governance: In governance, NLP
automates the process of getting information
from laws, and structural topic models use
metadata to keep track of how policies change
over time. Studies show that hybrid sentiment
models work better than other models for
finding out what stakeholders think; however,
binary classifications often make things too
simple, so people need to check them.

Effects on Society: NLP finds false information
in public discourse and makes it easier for people
to get involved in their communities through
chatbots and trend forecasting. But problems
with processing data that isn't in English make
ethical concerns worse. This has led to calls for
artificial and

explainable intelligence

participatory system design.

The ACL says that there are gaps in
language help for languages with few resources
and that ethics are not always clear.

Conclusion

NLP makes education, government, and
society more efficient, but it also needs ethical
and inclusive improvements, such as culturally
adaptive models and collaboration across
disciplines. Future research should focus on
multilingual tools and bias audits to make sure

that everyone in society benefits.
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