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Background & Motivation

What is plagiarism?
e Plagiarism is widely perceived as a form of academic misconduct or moral

transgression
e Inthe field of second-language (L2) writing, there is controversy around the

definition of plagiarism (Pecorari & Petri¢, 2014)

Plagiarism 2 Intertextual
’ Relationship



Background & Motivation

What is plagiarism?

e Definition of plagiarism in this presentation:

Plagiarism

e intentional cheating
behavior

e violate testing rules and
use external resources on
one's own response

+

Intertextual
Relationship

e a linguistic phenomenon
e overlap between a new
text and a source text
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Motivation

Literature Gap / Challenge

Existing plagiarism detection methods in language assessment (e.g.,
1 Wang, Evanini, Mulholland, et al., 2019) do not explicitly distinguish
between deceptive and non-deceptive intertextual relationships

There is a disconnect between research-stage tools (Donaldson et al,,
1981; Si et al,, 1997; Wang, Evanini, Mulholland, et al., 2019; Wang,
Evanini, Qian, et al., 2019) and a production-ready plagiarism detection

system
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Motivation

We intend to develop a production-ready plagiarism detection system that meets
the following goals:

e Distinguish deceptive and non-deceptive intertextual relationships in order
to address the issue of unfair penalization for test-takers from certain
language backgrounds

e Bridge the disconnect between existing research-stage tools and a usable
production-ready plagiarism detection system



The Proposed
Plagiarism Detection System



The Proposed Plagiarism Detection System

Rationale

Literature Gap / Challenge Solution

Lack of distinction between deceptive and  Utilizing human-in-the-loop artificial
non-deceptive intertextual relationships intelligence (Al)

Optimizing system usability following
best practices recommended by review
Disconnect between research-stage tools . on plagiarism detection systems,
and a production-ready plagiarism explainable Al and responsible Al
detection system guidelines (Arrieta et al., 2019; Burstein,
2023; Dignum, 2017; Foltynek et al.,
2020; Shneiderman, 2021),



The Proposed Plagiarism Detection System

Properties of the Proposed System

@

© @O ® @

a clear definition of plagiarism

an efficient algorithm for identifying
potential sources of plagiarism

an effective intertextuality-detection
algorithm

interpretable Al outputs

a user-friendly interface and clear
guidance on system usage
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Overview of Test Certification Process

Human-in-the-loop Al Plagiarism Detection System
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Development Process & Design Considerations

Building Blocks of the System

Construct source

@
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a clear definition of plagiarism

an efficient algorithm for identifying

database potential sources of plagiarism
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Development Process & Design Considerations

Construct source database

e Plagiarism sources that may have e Historical test takers’ responses
been accessed via Internet e Useful if a test taker used a private

e Useful if a test taker used a search braindump shared by an earlier test
engine during the test taker

=11
N



Development Process & Design Considerations

[ Detect intertextuality ]

e Intertextuality Detection Methods
o N-gram fingerprinting, bag-of-word, edit distance
o Goal: classify whether there was a significant intertextual relationship between
the response and the source

e Benchmark dataset
o N=906 (868 plagiarized, 38 not plagiarized)
e Evaluation measures
o Recall: the proportion of plagiarized responses that were classified as “positive”
o Precision: the proportion classified as “positive” that were actually plagiarized
o Cohen’s Kappa
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[

Detect intertextuality

e (lassification Results

Intertextuality # of true # of false

detection method positives positives  recall precision Cohen’s Kappa
n-gram fingerprinting 828 1 0.95 1.00 0.62
bag-of-word 795 2 0.92 1.00 0.46

edit distance 802 16 0.92 0.98 0.31
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Present technical results

Optimize

system usability Enhance Visuals

Provide system usage guidelines

Decision 1: which statistics should be displayed to convey the extent
of overlap between the response and the source text?

e Define atext overlap statistic that is easy for the proctors to
understand and has good face validity

e In n-gram fingerprinting method, use the percentage of
matched n-grams between response and source as the text
overlap statistic



Development Process & Design Considerations

Present technical results

Optimize

system usability Enhance Visuals

Provide system usage guidelines

Decision 2: which responses should be escalated to the proctors for
further review?

e Define an escalation threshold based on the text overlap
statistic

e |deally, set the escalation threshold to maximize the chance of
discovering plagiarism while avoiding overburdening the
proctor



Development Process & Design Considerations

Present technical results

Optimize

system usability Enhance Visuals

Provide system usage guidelines

Text Overlap Statistics

Similiar Texts Found!

Similar sentences
are highlighted

Item Type: sty Max similarity: 60.00%
Prompt:

Current similarity: 60.00% Similiar Results:

xam
In my point of view, children who

Current Response

Technology can be part of a healthy chilhood as
long as this privilege' is not abused . but too
much scree time can be a bad thing?. Children

ho consistently spend more than hours per day
watching tv are more likely to be overweight.
Kids who view violent acts on tv are more likely
yo show aggressive® behaviour teens who play
violent video games* and apps are more likely to
be aggresive characters on tv and in video
games often® despict risky behaviour.

Not Plagiarism

consistently spend more than 4 hours
per day watching TV are more likely to
be overweight. Kids who view violent
actsonTVar..

Past exam: I

In my point of view, children who consistently

Similar historical
test sessions

spend more than 4 hours per day watching TV
are more likely to be overweight. Kids who view
violent acts on TV are more likely to show Past exam,
aggressive’ behavior, and to fear that the world
is scary and that something bad will happen to
them. | have childrens in my family and | have
experienced that as they watch movies on daily
basis, their behavior and way of talking has
changed a lot and it's kind of a bad influence in
my views. Technology can be part of a healthy

Similarity: 60.00%

Children are consistely spend more
than & hour per day watching TV are
more likely to be overweight. Kids who
view violent acts on TV are more likely
toshowag ...

Similarity: 52.27%

childhood, as long as this privilege' isn't abused. Internet n.org

For example, preschoolers can get help learning How mma e Can Affect Kids (for
the alphabet on public television, grade Parents) - Nemours KidsHealth [Skip to
schoolers can play educational apps and games, Content] Find care at Nemours

and teens can do research on the internet. But Children’s HealthDoctorsLocations

too much screen time can be a bad thing? for Similarity: 49.09%

example, children who view violent acts on TV,
teens who play violent video games*, characters

Internet: S org

Similar Internet
content

How Media Use Can Affect Kids (for
Parents) - Nemours KidsHealth [Skip to

Fontant] Eind care at

on TV and in video games often® depict risky
e

Plagiarism

Shortcuts for proctor decisions
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Present technical results

Optimize

system usability Enhance Visuals

Provide system usage guidelines

e System usage guidelines include:
o Rules of thumb for plagiarism decision
o Emphasis of the distinction between an intertextual relationship and plagiarism

o Examples

Similiar Texts Found! Max Similarity: 66.67%

Item Type: MEMNQEIIEN  Max similarity: 66.67% Current similarity: 66.67%
Prompt:
| e Similiar Texts Found! Max Similarity: 38.46%
Current Response Past exam: I Item Type: iy Max similarity: 38.46% Current similarity: 38.46%
B |
Current Response Past exam: [N
The advantage of to learn through personal experience The advantage of learn through personal experience is
| The laughter | Laughter acts is that' we can keep them in mind. The disadvantage is that' people could have their own perspective and
is the best medicine. Yes, | will defenetly agree with the as a powerful antidote for pain, stress, and conflict, that? it is not general. The advantage of to learn become unique. And the disadvantage is that? people
statement. | would like to share an incident, recently through the? advice is that it is general. The would ha ve less ability to encourage others. The
one of my friend was depressed and not coming to disadvantage is that* if we have no friend, we can not advantage of learn through the® advice of others is
;"":' 5“. we:." ‘[l'e"ds "la;":q "’lg'" :"“ :[r" 'r.°"‘ h"s get any advices. people could become trendy and well hang out with
SIS O E S 0 e 01 Ry Sor e = others. The disadvantage is that* people would imitate
of his depression and happy. This was the situation | ;
almost everything of other people.

felt laughter is the best medicine in the world. There
are also many health benefits by laughing.

An example response that is determined as not plagiarism
An example response that is determined as plagiarism
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Quality Assurance

Quality Assurance

Goal Measure
Keep source database up to date Update the source database periodically
Monitor the impact on stakeholders Track the percentage of flagged test takers
Evaluate the performance of Al Track the Al classification precision

Assess the consistency of certification decisions
Evaluate the human component among proctors using proctor calibration tool
(Belzak et al., 2023)

Store and use data following data protection
Ensure the data are used appropriately policies that are compliant to General Data
Protection Regulation (GDPR)
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Discussion

Summary of System Design Considerations

In designing the system, we strived to maintain three balances:

e balance the need for test security with the need for a positive test-taker
experience

e balance the performance and transparency of the Al system

e balance the power of discovering plagiarism and the need to prevent
proctor burnout



Discussion

Future Directions

e Incorporate large language models (LLM) such as GPT-4 (OpenAl, 2023),
e.g.,
o Reduce the number of false positives outputted from the Al by using
LLM to identify intertextual relationships that are likely to be plagiarism
o Use LLM to assist proctors in making more efficient decisions when
reviewing potential cases of plagiarism
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