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Closed Captioning:

To download the transcript or view the full transcript, please click the
“CC” button at the bottom of your screen.
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The AAAS-IUSE initiative supports faculty, students, and the greater undergraduate
STEM education community by disseminating research and knowledge about STEM
teaching, learning, equity and institutional transformation.

Check out our website to learn more and view: https://aaas-iuse.org

* Blog * Resources

* Workshops * Lessons Learned During COVID

* Summer Labs On-Demand < NSF IUSE Proposal Preparation Toolkit
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Field Notes from Al in STEM Education

Integrating Artificial Intelligence into STEM Education: Inspiring
Creativity and Critical Thinking

Lynette M. Williamson, Ed.D., MBA, RHIA, CCS, CPC, FAHIMA, FCAHIIM
lmwilliamson ipeline.sbcc.edu
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* Growing rolein problem solving and

The Al research

Landsca pe . AcceSS|ble classroom tool.s (math solvers,
. cading assistants, lab S|mulat|ons
in STEM .

~* Importance of responsible integration
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e - * Senior-Level HIM course
ot  Al-assisted coding and clinical

documentation improvement
(CDI)

e Stimulate real-world workflow

Case Study: Al in T
HIM & Health » Student able to generate

drafts

Sciences * Increased creativity
* Challenges

* Over-reliance without
validating accuracy

* Maintaining compliance
knowledge
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Virtual Workshop: Field Notes from Al in STEM Education

Integrating Artificial Intelligence into STEM Education: Inspiring Creativity and Critical
Thinking
Toolkit (Educator Resource)
Purpose

This toolkit equips educators across STEM disciplines with practical strategies, tools,

and resources to meaningfully integrate Artificial Intelligence (Al) into teaching. The
emphasis is on fostering critical thinking, creativity, and ethical awareness.

Core Components
A. Al Tools by STEM Discipline

» Mathematics: Symbolab, Wolfram Alpha, GeoGebra Al tutor

» Biology/Health Sciences/Health Information Management (HIM): ChatGPT

for case study generation & creative assignments using gamification framework,
Elicit for research reviews, BioRender for Al-assisted diagrams, Audacity for

research & thought-question generation







Breakout Discussion Preview

© 0 6

REFLECT ON DISCUSS CRITICAL DISCUSS ETHICAL BRAINSTORM NEW
INTEGRATION IN THINKING STRATEGY AND/OR PRACTICAL ASSIGNMENTS.
YOUR DISCIPLINE. FOSTERING. CHALLENGES.




Thank you for
your time and
attention

* Many graphicalimages are from
Freepik.com

* The content of this presentation was
inspired by ChatGPT and my current
work to incorporate more Al
generated activities into my Fall
2025 courses.

e Contact Information:

* Imwilliamson@pipeline.sbcc
.edu




Field Notes from Al in
STEM Education:

Integrating Generative Al
into Engineering Writing
Courses

Tamara Tate, PhD
Associate Director, Digital Learning Lab

University of California, Irvine

It

Digital Learning Lab




PapyrusAl Team

UCISamuell cC

School of Engineering
University of California, Irvine

A |
Daniel Ritchie

Dana Saito-Stehberger Soobin Yim Kristi Werry  Gerardo Jr. Lopez Meera Jagota




NSF Eng190W Timeline

OCT 2023

Grant starts
Recruit instructors
Access past classe!
Baseline data
Develop curriculum
Develop platform |
Prepare PD
Create measures
Qual data collection

V)

e Implement in H-S
classes

e |terative revisions
to platform,
curriculum, PD

e Exploratory
implementation by
others

JULY 2024

e |terative
development

e Analysis of data

e Dissemination UCI
+ national

OCT 2024

e Full
implementation, 4
instructors, 3
qguarters

vz

 Final data analysis
 Dissemination

YOU ARE
HERE




ENGR 190W
Communications 1n

the Professional
World:

Course Overview - ABET, CEP, Upper Division Writing

Fall 2023 -Communications in the
Professional World - Beth Harnick-Shapiro




» Communicate effectively both orally and in writing to technical
audiences.

» Communicate effectively both orally and in writing to non-technical

My g0a s for audiences.

» Produce quality technical papers totaling 4,000 words or more of

FNGR 190W finished work.

» Produce a collaborative written and oral presentation where the team
members provide leadership, establish goals, plan tasks, and meet

cCan be objectives.

» Demonstrate an understanding of professional and ethical

LN d e rStOOd ] N responsibilities, intellectual property, and a broad consideration of

security and social issues.

t h e C O u rse » Describe the basic process model and identify the key elements that
form the basis for effective technical writing and sound scientific
3 research.
le a rn ] n g » Demonstrate the ability to make appropriate decisions regarding the

form, format, and style of a proposed technical document based on the

ou t comes target audience.

» Apply effective methodologies for reviewing, editing, and revising a
technical document.

March 2023 ENGE 190W - Commanications i the Professional Workd




Our Instructors

Beth
Harnick-Shapiro

Co-Pl & Lead Patrick Hong, Lecturer Jon-Erik Tateri, Lecturer
Instructor

Jeff Foresta, Lecturer




Course Implementations

Topic Exploration

Debate Partner . .
Brainstorming

Elevator Pitch Outlining

Peer Review
Team Evaluation

Revision Feedback



PapyrusAl

Web-based tool incorporating generative Al via commercial
LLM API

Embedded prompts

Professional development and instructional resources for both
teachers and students.

Teacher-facing pages allow Iinstructors to customize classes
and modules with specific prompts and functionality that the
teacher finds pedagogically appropriate, as well as to receive
reports on student use and links to the entire content of the
INnteraction between students and PapyrusAl.

Students use PapyrusAl through an interface that resembles
the ChatGPT interface, with text boxes for student input and Al
output.




Reflections from

the Classroom

Understanding the learning

goals wil
evaluation of

drive the

if / when / how

to use generative Al.

We need to understand why we
are using writing

e Isittocommunicate?
e |Isittosupportourthinking?

e |sittoshow what we know
(proof of subject matter
knowledge acquisition)?



Generative Al might play a role throughout the process of writing

Planning Drafting Reviewing

e Setting goals e Putting the writing plan e Evaluating
e Generating ideas into action e Editing
e Organizing ideas e Revising

O

Real purposes & audiences

Graham, S., & Sandmel, K. (2011). The process writing approach: A meta-analysis. The Journal of
Educational Researc h, 104(6), 396-407.



Opportunities and Challenges of Generative Al

Opportunities:
o Personalization at scale

(tutoring, coaching)

o Thinking partner
(organizing thoughts)

o Feedback (iterative writing)
o Perspective taking



Opportunities and Challenges of Generative Al

o Personalization at scale o Risks over-reliance, hinders

(tutoring, coaching) authentic skill development

o Ethical, IP, environmental &

o Thinking partner ,
privacy concerns

(organizing thoughts)

> Feedback (iterative writing) ~ © Faculty time & energy

o Perspective taking



HUMAN-DRIVEN
GENERATIVE Al

Understand
the tools’ functions, strengths,

INSTRUCTIONAL FRAMEWORK
What Decades of ‘
Research Tell Us @ e (©53)
Technology ' o

techniques with content knowledge
and iteratively refining the output

@ Corroborate
’ the accuracy of content generated

by Al; interrogate for bias

Incorporate
human-driven generative Al use

into the writing process ethically
and effectively

For more information, visit

www.genAled.org

-9
' 0
Digital Learning Lab |




First things first
Al has

If students are using generative Al, they |imitations

must understand it
Al can’t think.
G Al only predicts the next text based on what you

put in. It can’t think or reason! Which is why...

Al makes things up.
Al can’t check its output for accuracy or truth.

Sometimes, Al will make things up just to keep
you chatting!

Al is biased.
Al is trained on human texts, including books,
social media, and more. Then it was trained some

more by humans. The Al output might contain
human biases because of this training.

A Keep your personal information private! A

© Regents of the University of California, 2025 il tasking Lab



Think First

Human-Driven GenAl Use

“Good Enough”
Prompting

Be the Boss

Corroborate &
Interrogate

Reflect

You are more creative,
interesting, diverse,
and aware of the
desired outcome than
any Al can be. Think
about what you want
to write before you
start — you only have
one chance to think
before being
influenced by the Al.

Harness prompting
techniques like using
personas, goals, and
details + content
knowledge, but if all
else fails, use a
conversational tone.

Remember you are the
boss of the Al. Ask it
qguestions, make it
clarify, expand, or
revise things -
iterative prompting
allows you to define
what is needed. Make
the output fit your
needs and desires.

Corroborate the
information Al
provides with other
reliable sources.

Interrogate the output:

is there bias you need
to address? The
human is ultimately
responsible for any
output they use.

Taking a moment to
consider what worked,
what didn't, and what
could be done
differently allows for
improvement and
agency.



When interacting

with Al...

“~w- Think first.

Know what you want from the Al before you start.

Ask for what you want.

What would make the output better? Ask for it!

Reminders for students

Be the boss.

Vo~ Remember, the Al doesn’t have feelings. Keep asking
questions and pushing back until you get what you want.

Reflect.

Did the Al help you, or was it more trouble than it was worth?

YOU are the author of your work — it’s your job
to make sure the output is accurate and truthful.

A Keep your personal information private! A

of California, 2025



Good pedagogical
practice Is the
foundation of an
Al-infused curriculum



© Productive struggle
requires scaffolding.

O Use requires critical
thinking.

O Authentic.



S Productive struggle o Simply off-loading task

requires scaffolding. without higher order
© Use requires critical effort required.
thinking. © Human connection or
©  Authentic imperfection is a value.

O Students are notin a
position to corroborate

& that matters.



© Productive struggle

requires scaffolding.

O Use requires critical
thinking.
©  Authentic.

o Simply off-loading task
without higher order
effort required.

© Human connection or
imperfection is a value.

© Students are not in a
position to corroborate

& that matters.

Align with learning
outcomes.

Consider the student’s
developmental stage.
Do risks of over-reliance
outweigh benefits?

Do you have the time to

do it well?



REINTRODUCE LEARNING AS NEEDED IDENTIFY LEARNING OBJECTIVES

Start by identifying student learning objectives in both the
content area and Al literacy, then use backward design best
practices OR interrogate existing content to understand how the
assignments and activities are supporting leaming objectives.

If the revised course fails to provide students sufficient skill
development to meet the learning objectives, build in additional
assignments and activities to meet the learning outcomes.

Al-Infused

Curriculum
DETERMINE APPROPRIATE Al ROLE

Identify what is unnecessary for the student to do
or not available due to resource constraints (time,
person) + what is within Al capacity and ethical.

REFLECT ON REVISED CURRICULUM

After implementing the revised curriculum, consider
how it worked, what students learned and did NOT
learn, and how you might do it differently next time.

REVISE ASSIGNMENT/ACTIVITY

Use Al to support the student learning objective in a @
new way. Consider the Generative Al Instructional a & ° o

Framework (Access, Understanding, etc.).
This material is based upon work supported by the National
Scaence Foundation under Grant No. 2315294,
© 2025 The Regents of the University of California

Digital Learming Lab



Example #1

-.] i Feedback Comparison Worksheet

Take notes on how you evaluate your peer's essay. Then, compare your feedback with
the feedback generated by PapyrusAl. Identify key differences between the two sets

of feedback. Use specific examples from both to support your comparison.

e What | liked about my peer's essay:

e What | think needs improvement:

e What to look out for when reviewing an essay: Refer to any specific rubric or
assignment instructions provided by your instructor. Consider multiple

aspects such as content, organization, clarity, redundancy, grammar and

mechanics, tone and style, evidence and support, analysis and critical |

thinking, cohesion and flow.

Category

Peer Feedback

Al Feedback

Observations on
Differences

Strengths

Areas of
Improvement

Other
Comments

e Al-Assisted Peer Review

Read the writing. Make some notes on things
you notice. Consider the assignment and
rubric.

Prompt the Al to provide feedback.
Consider the Al output for accuracy and
clarity.

Consolidate your thoughts and the
additional information from the Al and give
your peer consolidated feedback.

Consider what you did well, where the Al
helped, and what the Al got wrong or

missed.



r’]\," PapyrusAl

Dashboard
Courses
Modules
Reports
Library
Account
About

Settings

Example #2

Log Out

Report Issue

Chat
. Sandbox--Updated for Fall :
¢ Conversation 5 DA R :
Tamara Tate Tamara Tate

Tamara 2 [[]

What Do Secondary History Teachers Know about Teaching Writing? A Teacher Knowledge of Writing Instruction
MeasureAuthors:Tamara P. Tate1%*, Penelope Collins1, Jacob Steiss1, Steve Graham2, Carol Booth...

v Expand

Papyrus &) I[]

Thank you for sharing your writing with me. Now, let's create an outline of your text to see how its structure and
organization work.

Outline:

Title: "What Do Secondary History Teachers Know about Teaching Writing?"
Authors & Affiliations: Includes authors and their associated universities.
Keywords: Writing, history, secondary students, measures.

Abstract:

o Purpose: Understand history teachers' knowledge of writing instruction.

o Method: Development and validation of the TKWI instrument.

o Results: TKWI is reliable and correlates with teacher preparation and self-efficacy.

o Contribution: Provides a validated tool for measuring knowledge in history writing instruction.

Introduction:

o Importance of writing in various content areas, beyond ELA.
o Addressing the challenge: history teachers’ understanding of writing pedagogy.

@)
{-
\'4

 Reverse Qutline

m Ask the Al to outline your writing.

m Look at the outline--what is
missing? Are there logic gaps?
Could you reorganize the flow?

m Think about whether the outline
helped you revise and strengthen

your writing.



Example #3 * Debate Opponent
m Give the AI the debate topic and tell it

to act as your opponent.
m Tell it your position and arguments.
m Have it counter you.

m Then come up with counter

@ A e

arguments.

m Ask it for suggestions of other things

you might have argued or countered.



4 N

Since | know the intent behind each of
my sentences, it's difficult to see how
others might read and misinterpret
certain points, which is where ChatGPT
becomes helpful if | don’t have a peer
\ available to read over my work. /

S

| used ChatGPT to explain the instructions. It
helped me understand what kind of details |
needed to include. | am feeling more prepared
now since | think | understand what to focus on
before starting the assignment.

Using PapyrusAl helped me devise a much more effective controlling idea ... it
helped me brainstorm information to include in the controlling idea. Papyrus asked
me questions like “What do you think is important about these concerns?”, and |

realized | should be answering these questions in my research paper to help the
audience better understand the purpose and goal of our paper.

\

/At first glance, the task itself seems fairly simple, | feel like | can write emails pretty\
well and have a good success rate with professors/coworkers that | write to.

B

The writing was more difficult than | thought. ... In this assignment, | used GenAl

to give feedback from the perspective of the professor to gauge their response,

and it helped a lot because | gained an understanding of the professor’s
Kposition. | think that’s a good use of GenAl tools. /

— =




Al has limitations: restriction to human
voice in writing. It is helpful to use Al for
revision and sentence generation with
the provided idea, however, we need to
add human revision into that text.

/ From all the assignments, | noticed that \

/

| generally find gen Al to be annoying
to use and find it to produce less
effective results. On my own | am
generally able to do work faster and
better than it would take me to: use
gen Al, get it to generate something
close to what | want, revise what it
provided, and ensure it matches my
vision for a project.

Once the general outline was finished, the
rest of the paper was done through human
writing and real peer review. ... | wanted to
believe that | learned from the process, so
| avoided utilizing it [Al] as much.

O\
/ | was worried GPT can run the risk of plagiarizing

sentences, and | wanted to write the results section
because it was more effective for me to read the articles,
understand their connections, and write up sentences in
a way that makes sense to the reader. ... Overall, while Al
was a useful aid, | made sure to maintain control over

my writing and analysis.

& _
— S




/ The use of Al hinders my ability to learn how to write at
this level naturally, so | have chosen to abstain from using
It as a [crutch] In this class so that | can learn how to write
at a higher level myself. 1 would rather receive aB in a
class and know | improved my writing skills then
receive an A submitting work mostly done by
generative Al.

While Al can help students improve writing, |

am of the opinion it often creates students who cheat
through college without learning anything,

\\ leading to college educated adults who don't have the

ability to think for themselves.

~

J




Ucl Teacher Academy About v~  People  Upcoming Workshops ~ Classroom v  Certificate ~

Al in Education
Certificate Program

Engage with experts and colleagues to understand the foundations of Al in Education to

impact teaching and learning in the K-12 classroom.

GenAled.Org

ources

OVERVIEW PAPYRUSAI RESOURCES Al TEACHER EDUCATION RESEARCH FUNDING TEAM MEDIA

DIGITAL LEARNING LAB

Resources

I'm interested in resources for...

& L =i

 Hi ' Al Writing & Digital

E:t:ggtei;l j % Li:eracy Fellows
E’ A

— — 2 . L QN TR R 3

: _-]:-'-' Digital Learning Lab
e

CONTACT US FOLLOW US
digitallearninglab@uci.edu @DLL_UCI



https://teacheracademy.uci.edu/ai-in-education/

Resources you can use/remix/adapt for free!

Prompts

Activities

Foundational curriculum for students (and teachers)

Videos on Al literacy for students & Al-infused pedagogy for instructors
Research

Want to learn about generative Al?

Explore our introductory curriculum below.

UNDERSTAND: HOW LLMS WORK
UNDERSTAND: LLMS’ INHERENT LIMITATIONS AND BIASES
PROMPT GENERATION

ITERATIVE PROMPTING



Activity / Lesson

Learning Goal

Introduction to Al

Students will explore the capacities and limitations of generative Al.

Al-Assisted Feedback

Students will be able to use generative Al to efficiently generate
feedback and understand their own role in ensuring that feedback is
accurate and useful.

Al-Assisted Peer Review

Students will be able to use generative Al to efficiently generate
suggestions for peer feedback and understand their own role in
ensuring that feedback is accurate and useful.

Al-Assisted Summary

Students will be able to selectively use generative Al to produce
concise summaries of a text, while also recognizing its supportive
role and their responsibility to ensure the summary is accurate and
meets their objectives.

Imaginary / Persona Feedback

Students will be able to use generative Al to receive feedback from
an imagined audience and explore ways to improve their writing to
meet the expectations and needs of different audiences.

Organization / Reverse Qutline

Students will be able to use generative Al to create a reverse outline
of their draft, analyze the structure of their writing, and identify areas
where the organization can be improved. They will also learn to
adjust the flow of their work to ensure clarity and cohesion.

Topic Brainstorming / Background

Knowledge

Students will be able to use generative Al to effectively brainstorm
writing topics, explore background knowledge, and refine their ideas
to align with assignment goals. They will also learn how to evaluate
each potential topic.

Take a look at our “Think First” Question Bank and Reflection Question Bank!



https://docs.google.com/document/d/18-94WvQIxmJm9m1XtUXD412_xAlf2zVI/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/18a_b-qfg2YmQlcJsIo2X5s8HpzlLyz08/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1P0J3vHsjfIBMsoU9wAGbEZOu7FcoCJ2n/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1Dy397hrgpUsZ2FCCc8rHx7OQgCTzD79l/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1Nb7qB2XXyFQUR56-mYfEpbZeg-kndJpq/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1BI7d4c6K-PZBrocrtsIQSqintLq_bW01/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1LrfGXG_Vxy-Kp92SIcL9waNnUdDpymWL/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1LrfGXG_Vxy-Kp92SIcL9waNnUdDpymWL/edit?usp=sharing&ouid=101240574098201199494&rtpof=true&sd=true
https://docs.google.com/document/d/1_h6ZaHrLGSpP9hpGWzs6zNjIn9bzKdJSjxWIySwtpIU/edit?usp=sharing
https://docs.google.com/document/d/12_kW5Lj7DF1oIjC02AoMymX95Gwgqupr7l3M-VDrDP0/edit?usp=sharing

Thank you!

Tamara Tate, PhD
Associate Director, Digital Learning Lab
University of California, Irvine
tatet@uci.edu

This material is based upon work supported by the National Science Foundation under Grant No. 2315294
and the California Educational Learning Lab Al Grand Challenge
© 2025 The Regents of the University of California




Discussion questions:

1. What strategies have you found helpful for integrating generative
Al into your courses in human-centered ways?

2. How do you balance the use of generative Al to scaffold, but not
off-load, student learning?

3. If you could give a colleague one piece of advice for integrating
Al into their course, what would it be?



Using Machine Learning to
Give Students Timely Feedback
During Hands-on Exercises

EDURange

a cyber-security playground
Richard Weiss, The Evergreen State College (Olympia, WA)
Jens Mache, Lewis & Clark College (Portland, OR)
Justin Wang, Northeastern University (Boston, MA)




Project Goals

e Predict when students need a hint
e Generate effective hints using Al



edurange3

B Sscenarios

a* Logout
Task 1

The pwd command will give you the current working
directory. This tells you where you are in the Linux
file system. Steps:

Type pwd into the prompt

Answer question 1 in EDURange.

What is the full path of your directory when you typed

the pwd command?

Points Awarded: © Points Possible: 5

web- ccyy CMd: ssh group0@1e.6.2. F - Chapter Progress: Scenario Progress:
Info SSH Chat "pw: IgUCcu ) 8 WebSsH Chat Points: © / Max: 5 Points: © / Max: 8@




edurange.dev

Logged in as group®

B Sscenarios 11 Debriet

a* Logout
Task 1
The pwd command will give you the current working
directory. This tells you where you are in the Linux
file system. Steps:
Type pwd into the prompt

Answer question 1 in EDURange.

What is the full path of your directory when you typed

the pwd command?

Response:
Points Awarded: © Points Possible:

web- ccy €Md: ssh group6@10.0.2.15 - 7 B ¢ Chapter Progress: Scenario Progress:
Info SSH Chat pw: IgUCcu D & mwebSSHChat Points: © / Max: 5 Points: © / Max: 80




edurange3

B Scenarios 11 Debriet

a* Logout
Task 1

The pwd command will give you the current working

directory. This tells you where you are in the Linux

Y.
file system. Steps:
J

Type pwd into the prompt

Answer question 1 in EDURange.

What is the full path of your directory when you typed

the pwd command?

Response:

Points Awarded: 0 / Points Possible: 5

ssh group6@l10.0.2.15 -p 7 3 ¢ Chapter Progress: Scenario Progress:
IgUCcu Points: © / Max: 5 Points: © / Max: 80




edurange3

B Sscenarios \ \ \ / \ 11 Debrief

a* Logout
Task 1

The pwd command will give you the current working
directory. This tells you where you are in the Linux
file system. Steps:

Type pwd into the prompt

Answer question 1 in EDURange.

What is the full path of your directory when you typed

the pwd command?

Points Awarded: © Points Possible: 5

i: ssh group0@10.06.2. I 2 WebSSH Chat Chapter Progress: Scenario Progress:

IguCcu Points: © / Max: 5 Points: © / Max: 80




EDURange Interface

Guide, embedded questions

Chat

Command Line Interface: Terminal



Intelligent Tutoring System vs Hint Generation

e Each student has a unique learning path
e Students learn common knowledge, skills, and abilities: the hint system account

for differences

Guide/textbook
questions/tasks

hints

Intelligent Tutoring System
individual
individual

individual

Hint Generation
same
same

individual



Predict When a Student Needs a Hint

Classical Machine Learning

Up to 90% accuracy, even higher sensitivity

Students can also request a hint

Classifier Sensitivity | Specificity | Balanced Accuracy | AUC
XGBoost (1.466 0.925 0.696 0.832
Random Forest (0.500 0.877 0.693 0.884
Decision Tree 0.399 0.794 0.597 0.648
" K Nearest Neighbors | 0.666 0.850 0.758 | 0.860
SVM with RBF (0.933 0.869 0.901 (0.955
SVM with linear (1L.766 0.850 0.808 0.904
Naive Bayes (0.533 (0.780) 0.656 0.702
Logistic Regression | 1.0 0.850 0.925 0.973

Table 1: Comparison of performance of 8 classifiers on our 67 datapoints




Hint Generation

Student
activity

Language
model

Task
specific
info

|

chat




Human in the loop

Figure 1. Typical Al System

Figure 2. EDUHints System

Student

Third-
Party API

i

Al Chatbot

Instructor

Chat

Student

Hint
Generator

1

Instructor

EDUHints
Dashboard

Chat




Generating Effective Hints

Not all hints are equal

e Forinquiry-based learning, hints should raise questions
e Hints should be general
e Hints should reinforce student knowledge without repeating it
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Questions for Breakout

Do you [or TAs] give individual hints to students?

If you had an Al generation system that produced effective
hints, how would you use it?



We evaluate the usage of data logged from cybersecurity exercises in order to predict students who are potentially at risk of performing
poorly.

Hands-on exercises are essential for learning since they enable students to practice their skills.

In cybersecurity, hands-on exercises are often complex and require knowledge of many topics. Therefore, students may miss solutions
due to gaps in their knowledge and become frustrated, which impedes their learning.

Targeted aid by the instructor helps, but since the instructor's time is limited, efficient ways to detect struggling students are needed.
We develop automated tools to predict when a student is having difficulty. We formed a dataset with the actions of 313 students from
two countries and two learning environments: KYPO and EDURange. These data are used in machine learning algorithms to predict
the success of students in exercises deployed in these environments. After extracting features from the data, we trained and cross-
validated eight classifiers for predicting the exercise outcome and evaluated their predictive power. The contribution is comparing two
approaches to feature engineering, modeling, and classification performance on data from two learning environments. Using the
features from either learning environment, we were able to detect and distinguish between successful and struggling students. A
decision tree classifier achieved the highest balanced accuracy and sensitivity with data from both learning environments. The results
show that activity data from cybersecurity exercises are suitable for predicting student success. In a potential application, such models
can aid instructors in detecting struggling students and providing targeted help. We publish data and code for building these models so
that others can adopt or adapt them.
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