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Significance

e Use of LLMs for writing essays
e (an teachers distinct LLM essays and student written essays?
e Are Al detectors accurate?



Background



Key Concepts

e Examined common phrases used by LLMs
o  Analyzed Al vocabulary lists published by GPTZero

[ ocroais |
Top 50 Al Words and Phrases uj.

® Tested on variety of LLMs e s s e s

The objective of the study aimed to uncover new insights into

ctive study aimed 2689x more frequent in Al
i ay ) ; climate change.

research needed to understand 238x more frequent in Al Further research is needed to understand the long-term effects.

despite facing 209x more fraquent in Al Despite facing numerous cbstacikes, the team succeeded

Education systems play a significant role In shaping future

play significant role shaping 182x more frequent in Al generations

crucial role in shaping 155x more frequent in Al Parents play a crucial role in shaping their children’s values,




Prior Research

e Study claimed GPTZero’s effectiveness hasn’t been “empirically validated”

e Journal of Korean Medical Science

o  Researcher: Farrokh Habibzadeh
o Donein 2023

e Computer Information System Department

o  Researchers: Karen Paullet, Jamie Pinchot, Evan Kinney, Tyler Stewart
o Donein 2024



Research Questions



Research Questions

e Primary Question

o Can GPTZero’s Al vocabulary distinguish between essays written by students and those generated
by LLMs?

e Supporting Questions
o  How well do classifiers built solely on GPTZero’s Al Vocabulary terms perform vs. classifiers
trained on the full vocabulary of a dataset containing student and LLM-generated essays?
Do the AI Vocabulary lists generalize across different LLMs?
o Which specific Al-related words and phrases contribute most to distinguishing LLM-generated
texts from student written essays?



Methodology



Tools and Technologies Used

® GPTZero’s Al Vocabulary lists (October 2024 - March 2025)

e Ghostbuster Dataset

o 1,000 student essays
o 1,000 ChatGPT essays
o 1,000 Claude essays

e Python & scikit-learn
o  CountVectorizer
o  Naive Bayes classifiers



Step-hy-Step

Features Vocabulary Accuracy
Bernoulli
o Stepl
o  Collecting GPTZero’s Al Vocabulary
e Step2
o  Preparing the dataset
e Step3

o  Feature Extraction (Bag-of-Words Approach)
m Bernoulli vector
m  Multinomial vector

Multinomial

o Step4
o  Training and Testing Models
e Step5

o  Evaluation
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Findings



Key Findings

1. GPTZero’s Al Vocabulary Lists had limited coverage
2. Classifier performance was generally weak

3. Full-Vocabulary models performed much better

4. Individual “AI” words didn’t help much



Main Takeaway

GPTZero’s Al Vocabulary can’t reliably distinguish
student and Al-generated essays



Commentary



Critique & Evaluation

e Narrow Focus on Vocabulary
e No Human or Real-World Validation

e Reliance on a Limited Dataset






1. What dataset did the researchers use for their experiments?

A. OpenAlT's training dataset B. A collection of Reddit
essays
C. The Ghostbuster dataset D. GPTZero’s propriety

essay corpus



2. What was one major limitation noted by the researchers?

A. The study used too many B. The Al Vocabulary lists
deep learning models were not interpretable
C. The dataset included too D. The vocabulary-based

method didn’t generalize well

many different LLMs to other Al models



3. The researchers used advanced deep learning models to analyze
essay text

True False



4. What programming tool did the researchers use to implement
their models?

A. TensorFlow B. Scikit-learn

C. PyTorch D. Keras



Questions?



