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Overview

1. Data ethics [in the age of Al]

2. Communicating results
[as part of a reproducible workflow]

In other words, today is more about
implications than implementation
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Data ethics
[in the age of Al]

UNIVERSITY of WASHINGTON
Institute of “Be . H 1 UNIVERSITY OF
Eiucaionsaonces W L AmplifyLearn A ﬁé eScience Insfitute OREGON



. Annual Size of the Global Datasphere 175 2B

Potential + peril

Zetabytes

> Massively accelerated rate of:
— Data generation 2

— How data are analyzed & *0 2n 0 208 ou 205 206 207
interpreted '

) ) ) " — The amount of compute used to train Al systems has been
!‘,xp()mnlml growth of paramelers in notable Al systems g et increasing since 1950, the rate of increase incr d in 2010
xample, the cor n artificial neural network Amount of compute used to train notable Al models

Training compute

Switch 1,000,000,000,000T | (FLOF)

2.0x/year between 2010-2025
1.000.000.000T

Transformer (2017) =
AlexNetSPT-1 1,000,0007

1.2x/year between 1950-2010 1,000T
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every 20 months , ¥-
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Artificial intelligence (Al)

> The use of technology to mimic human cognitive

>

capabilities (Stahl & Wright, 2018)

A computer system that can learn, make
decisions, and perform tasks [traditionally]

needing human intelligence (Washington Office of
Superintendent of Public Instruction, 2024)
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https://www.youtube.com/watch?v=2IK3DFHRFfw
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Al is ubiquitous

> Shopping > Facilitates collection of
recommendations more, and highly

> Internet search results  granular, information
Social media feeds > Schools [and systems

they use] have tons of

> Other examples? )
info about students
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Al ethics

> Long history of technology ethics (stani & wright, 2018

> Impact of Al systems on society and how to
ensure those systems are developed and used
responsibly

> Relevant not just to developers, but everyone
who interacts with these systems
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Human-centered Al guidance

> Washington Office of
Superintendent of Public
Instruction offers pragmatic
guidelines for educators,
students, families, etc.

> https://ospi.k12.wa.us/sites/
default/files/2024-07/ethical-

considerations-accessible-
format.pdf
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Artificial intelligence (A1) presents opportunities for innovation and
advancement in education. Using Al also comes with risks that must be
mitigated to protect student privacy, prevent biases and inequities, and

embrace human intelligence and empowerment. This document

nts,
technology professit
should consider when using Al.

details the ethical considerations that educators, education
int ation technology and education
ionals, and community members

i
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Version 1.0

Date of publication: July 01, 2024 |
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Ethical use of Al
Al ethics

Focused on how Al is used

Focused on qualities

inherent to Al
Al as an amplifier of human

potential
Biases in training data
can perpetuate + amplify Empower educators + students
societal inequalities to augment learning, creativity,

problem-solving

Emphasizes
transparency, fairness,
bias, + environmental
sustainability
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Informed + conscientious
choices to elevate students’
educational experience




Al norms

> Ethics is inherently subjective
— Include diverse perspectives
— Respect the opinions of others
— Consider the positives and negatives
— Present data and sources as support
— Focus on common goals and solutions

— Expect and accept non-resolution
(Washington Office of Superintendent of Public Instruction, 2024)
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Privacy

> Ethics discussions in US have historically focused on
privacy with respect to data protection (regan, 1995) &
avoiding inappropriate access
— Limit information collected to what is required for purpose
— Addressed by fair information practice principles: notice,
consent, choice, and transparency

> Focusing only on privacy is insufficient
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Fairness

Transparency

BIAS AND
PRIVACY " piscrimnaTioN

Compromising students’ Perpetuating gender and
privacy by exploitation of racial bias and social
data via face recognition discrimination via

and recommender systems  automated scoring systems

SURVEILLANCE

Monitoring student
activities via
personalized learning
systems and SNSs

rdizing students

ern their life via

predictive systems

G:eA:fﬁgva (Radanliev,
20215 2025)
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Fairness [equity / bias]

> Technology can

— Perpetuate prejudices and accentuate social inequities in
subtle ways

— Create new forms of inequality

— Introduce potential for bias from:
> Those who design the systems
> The algorithms themselves

> Algorithmic complexity can make identifying bias and
discrimination difficult
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Average person in four US states
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Bias vs. personalization

> |s personalization “appropriate” bias?
> Intended vs. unintended?

> Could too much personalization deprive
exposure to important information, and
ultimately lead to inequitable outcomes?
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Autonomy

> Algorithms jeopardize autonomy by steering
people to make specific decisions
> Educational systems may influence what

instruction students receive without offering
them a choice
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Surveillance

> Monitoring & analyzing activity
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Time on page
Keystrokes or response patterns
Location, time of day, other students doing same task

Cross-matched with other data (e.g., how much a student
moves, or time spent on social networking)

Predictive analytics to determine patterns, strengths and
weaknesses, and advice about how to personalize
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Transparency

> Open, intentional, & proactive in communicating
challenges and issues of ethics of practice

> Most technology systems do this poorly [if they
do it at all]
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Discussion

> Join the breakout room most relevant to you
— 1) privacy; 2) fairness; 3) transparency

> Discuss implications of that topic in your work

— What can we, as educators with data science training, do to
bring awareness to or help mitigate the issue?

— How can we help develop a culture of responsibility among
stakeholders for the data and Al processes and outcomes
developed and implemented in schools?
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Transparency Fairness

(Radanliev, 2025)

Privacy
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Research on ethical use of Al

> Efforts to ensure that both Al processes and
outcomes are acceptable, desirable, and

sustainable
> Built on principles of technology ethics,

technology assessment, science and technology

studies, and philosophy of technology (Stahl &
Wright, 2018)
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https://justdone.com/blog/ai/common-ai-words

Implications of Al use [1/2]

Overused Al buzzwords

Commonly Used Al Phrases: Transition Words to Cut First

These words appear in Al writing because they are common in the training data —
business reports, marketing copy, academic papers. They signal credibility without
saying anything concrete.

These are the words Al uses to link ideas because they are the most common
connectors in academic and professional writing. When they appear back-to-back in
paragraph after paragraph, they create the mechanical rhythm that identifies Al text.

Al phrase Human alternative Al word Why it fails Use instead

Moreover Also, and, on top of that Leverage Vague action verb Use, apply, build on
Furthermore What's more, beyond that, plus Utilize Fancier version of "use" Use

Consequently So, which means, as a result Facilitate Removes the actual action Help, allow, support

In addition And, also, there's also Implement  Can almost always be simplified Start, roll out, put in place
Therefore So, that's why, this means Optimize Means nothing without context Improve, speed up, cut down on
Subsequently After that, then, next Streamline Generic process word Simplify, speed up
Nevertheless Still, even so, that said Harness Sounds like a commercial Use, tap into, apply

It is worth noting that Note that, worth knowing Robust Overused quality claim Strong, reliable, solid

As previously mentioned As we covered, earlier Seamlessly  Too smooth to be real Works well, fits easily

It is important to note that Just say the point directly Scalable Vague growth claim Grows with you, easy to expand

To fix this is not to avoid all transitions, but to use ones that are specific to what you
actually said. For instance, "that's why" connects better than "therefore" because it
shows you understand the relationship between your ideas.

Institute of
Education Sciences
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When a student writes "leveraging Al tools to facilitate better outcomes," they could

just write "using Al to get better results." The second version is shorter, clearer, and
sounds like a person wrote it.
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Implications of Al use [2/2]

Manual rewriting takes time, since you need to totally rebuild your structure and write
additional details. However, you can humanize Al text with JustDone's Al Humanizer.
This tool is built to catch exactly Al words, phrases, and patterns. When you paste in a
high-Al-confidence draft, it restructures at the sentence level — not just swapping
words but changing rhythm and reducing the pattern density that detectors flag.

Here's what it can do in Auto mode for the same text:

You can also use the Al paraphraser. This tool does a different job: it gives you
alternative phrasings for sentences where the structure itself is the problem, not the
individual words. See it on the next screen.

e e x4
€ > o (= smpiustdoneaitoasfparaphrase_text C ) D@ (@
) « Paraphrase Text Paraphrased Texts @ Clear History
Hise Words: 70 Characters: 536  Paraphrased by: 54%
m x w would you rate this tool?
= How,vould you rate this toof In the current rapily evalving envirenment, students
Toan encounter a variety of obstacles that greatly affect ther
academic achievements. I is essentil (o recognize that
o wow oW % St s e 4o et ety
et Vitalroles in shaping overall performance. Additionally,

wivancaments i tochnology nav reshapod the
Q educatona framework by oferig lanovative resources

ese M- < o ) d + 8
@ Al Text Humanizer coning o exensionscon oo woss ©
88 A 0% Al

Intoday’s fast-paced academic environment, students face incresing
(i pressure to manage large volumes of information, meet tight deadlines, See Details

and maintain high performance across multiple subjects. In this context,

the use of advanced Al tools plays a practical role in supporting more
(e efficient and structured learning. These tools help students generate
ideas, organize content, and improve clarity in their writing. As a result,

& they reduce time spent on repetitive tasks and allow students to focus
o more on understanding core concepts
P2 Altools aiso support consistency in academic work. They assistwith
ey grammar, structur, and formating, which hefps students produce
e clearer and more coherent assignments. For students who struggle with
wriing or anguage barrers, ths support can improve confidence and
e overall performance. In addition, Al-driven feedback allows users to
e identity mistakes quickly and refine thelr work before submission

Institute of
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Mast academic insttutions and websites wil consider this tex to be fully human,
unique and ready for publication

Nowadays, learning in a high-speed, fast-paced world are very demanding and
often complicated in this regard— students are under immense pressure to cope.
with such loads of information, meet the deadlines fast and keep the grades
right from ane subject to the next. I those situations that is why the use of this.
Kind of Al is necessary for efficient and organized learning and a lot of the time
more effective at doing this is done better with more structured work with
Software with smarter and data (o get students to work through them and in the.
same time manage to organize content and better communicate with their fellow
students at the same time.

Such skills also contribute to regularity of academic work with Al tools in the
form of grammar structure, formatting, and grammar which makes student
content easier to clear and much more comprehensible to understand. And for
students with writing or language barriers that come with no language
experience (like these), Al-driven support is beneficial as they don't necessarily
seem o struggle writing and improving on their writing skills can help. And
when it comes to users' abilty to observe and make corrections to their own
work before submitting the paper, Al-driven feedback help them identify
mistakes and fix them very quickly in short term and thoroughly.

g

\\\//

AmplifyLearn.Al

T today'sfast-paced world, students face numerous challnges that

Resecher effactve time management and consistent motivation ae crucial actors
that determine overalperformance. Moreover,technology has

that blend effortiessly into the learning experience. This
essay will explore how these factors significantly and
innovatively impact student outcomes.

# ansformed the educational andscape by providing innovatve toos that
image B Checkfor Piagiorism |NERNI Ay

Generstor these elements nfluence student outcomes in meaningful and
rovolutionary ways.” 0 o9

i

Used together in the detect-humanize-recheck workflow, Al humanizer and Al
paraphraser remove most of what lands writing in the Al-flagged category. These tools
don't replace your voice. They help you find it.
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Strategies to

mitigate Al bias

4.
Include diverse
backgrounds in
development.

A

5

Train on ethical Al
development practices.

Institute of
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ik

6.
»  Make Al algorithms
decisions clear.

AmplifyLearn.Al

3¢
Use tools to detect and
correct biases.

A

Y

2.
Periodically review Al
systems for biases.

k. 4

Ensure representation

il

from diverse

\ 4

demographics.
A

8.
Ongoing surveillance for
emerging biases.

7.
Incorporate feedback
from all groups.
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Al norms [revisited]

V V.V V V

Encourage inclusivity

Training and transparency are essential

Focus on common goals and solutions

Prioritize iterative and incremental improvement
Expect and accept non-resolution

UNIVERSITY of WASHINGTON

Institute of s . 1 1
Education Sciences w g; Ampllfg L earn.Al %esaence Institute
\\/ ADVANCING DATA-INTENSIVE DISCOVERY IN ALL FIELDS

UNIVERSITY OF

OREGON




Communicating

results [as part of a
reproducible workflow]
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A reproducible workflow

> Plan
— Develop a well-defined question
— Write and register study protocol
— Justify the proposed sample size
— Construct a data management plan
— Proactively address ethics issues

> Execute
— Avoid questionable practices

— Interpret significance carefully '~ =

— Make research open
> Report
— Report all findings
N m > E——Il — Follow relevant reporting guidelines
—_—
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https://writingcenter.gmu.edu/writing-resources/research-based-writing/how-to-write-a-research-question
https://www.cos.io/products/osf
https://grants.nih.gov/policy-and-compliance/policy-topics/sharing-policies/dms/writing-dms-plan
https://doi.org/10.1002/bes2.1801
https://doi.org/10.1002/bes2.1801
https://osf.io/
https://www.nih.gov/about-nih/what-we-do/science-health-public-trust/checklist-communicating-science-health-research-public

Clear communication [1/2]

> Consistent with ethics principle of transparency
— Motivate the contribution will effechvely
— Contextualize what's known i oedre v G
— Balance interpretability/accuracy " ;"'v:"fjf\f“j;;e;{%’ow (
— Use easily understood visuals o

A Checklist for Communicating Science and Health Research to the Public: https://www.nih.gov/about-nih/what-
we-do/science-health-public-trust/checklist-communicating-science-health-research-public
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Clear communication [2/2]

> Be respectful

> Avoid potentially offensive terms
> Include other relevant resources
> Provide citations and sources

A Checklist for Communicating Science and Health Research to the Public: https://www.nih.gov/about-nih/what-
we-do/science-health-public-trust/checklist-communicating-science-health-research-public
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Innovative communication [1/3]

> Get the basics right

— Define objectives, specify your audience, frame your
message, and develop a dissemination plan

Foster participation and collaboration
> Make your work visible

(Ross-Hellauer et al., 2020)
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Innovative communication [2/3]

> Embrace open science

— Principles of equitable participation & transparency
that enable others to collaborate in, contribute to,
evaluate & reuse work, & spread knowledge widely

> Think beyond traditional outputs

(Ross-Hellauer et al., 2020)
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Innovative communication [3/3]

Engage stakeholders

Think data visualization
Reflect and respect diversity
Find and use the right tools
Evaluate, iterate, evaluate

V V V VvV V

(Ross-Hellauer et al., 2020)
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Reproducibility resources

>

UW eScience Reproducible and Open Research
— http://uwescience.github.io/reproducible/

Coursera Reproducible Research course

— https://www.coursera.org/learn/reproducible-research
Reproducibility and Replicability in Science

— https://www.ncbi.nlm.nih.gov/books/NBK547537/
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Reflect

> Write a brief reflection (300-500 words) on your
current or anticipated experience with ethics and
communication in your own work.

— What areas are most pertinent to you? How might
principles of reproducibility help address (some of)
these issues?
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