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Background

* BS and MS in Mechanical Engineering RJ-Brazil

®* PhD in Theoretical and Applied Mechanics at UIUC
®* Lecturer in Mechanical Engineering 2012-2017

®* Teaching Professor in CS since 2018

* (Re)-designed several courses

* Engineering . -
Communities Communities

* Computer Science of Practice of Interest

* Mathematics
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Communities Communities

of Practice of Interest

Data-informed design
Diverse expertise + shared purpose

Mentoring and learning across communities
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Course (re)-designs stories

Intro to Hybrid course:

programming online and in-
in Python for person
Engineering sections for a
students flipped class

ILLINOIS
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Training
students to
support course
assessment
design




Required course to engineering majors

1. Intro to programming  staffed by Cs professors
400-700 students per semester

Communities
of Interest

Communities
of Practice

Data Course
stakeholders
(engineering)

Professors and
grad students Feedback

in CS
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Interviewing professors

Computer Science Engineering

What must be included How will students use
in an intro to their programming

programming course? skills to solve
engineering problems?

ILLINOIS
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Interviewing professors

Types
Boolean
Loops
Functions
Files

Computer Science

What must be included
in an intro to
programming course?

Dictionaries
Pseudocode
Debugging
Unit testing
Classes

UNIVERSITY OF
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Interviewing professors Numerical derivation

and integration
Solve equations (linear
Engineering and nonlinear)

Differential equations
How will students use Curve fit

their programming Plotting
skills to solve NumPy

engineering problems? SciPy
SymPy

Matplotlib
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What we did

* Moved core programming concepts to lecture (active format)
®* Created new HW autograded with immediate feedback

* Moved engineering applications to bi-weekly mini-projects

* Developed assessment to measure programming background in
follow-up courses (the stakeholders!)

®* Collected data Fall 2024 and Spring 2025
* Data collection until Spring 2026

UNIVERSITY OF . .
ChenY, Zhao V, Feng K, Beckman M, Silva M, “Complete Redesign of
ILLINOIS

CS1 for Engineering Student”, to appear at ASEE 2025
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TAM 251

TAM 210/211
TAM 212

ME 471

AE 321

CEE 300/TAM 324

Conceptual Pseudocode Engineering

UNIVERSITY OF
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2. Designing Flipped Classrooms

Before ...

o High attendance on days
with required attendance

o Low attendance on
“regular” lectures

o >40% of students reported
they did not participate

UNIVERSITY OF
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Flipped classrooms (collaborative group work)

Formative Assessments

* Async pre-lectures

Professors in CS * In-class group activities
* Homework (auto-graded,
Numerical Database instant feedback)

Methods Systems

Summative Assessments
Computer

Architecture

Frequent short exams
Option for:

®* Practice exams

Community of Practice e Retake exams

UNIVERSITY OF
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After!
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Should | require
How can | provide flexibility to all students to

non-traditional students who attend lecture?
may not be available during
class time?

How can |
scale this

It is so hard model?

to find large
classrooms!

UNIVERSITY OF
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Flipped + Hybrid offering (two separate sections)

In-person (Sync)
o Required classroom attendance to complete Group Activity (GA)
Online (Sync or Async)

o Optional zoom meeting for GA support during lecture time

o Can complete GA outside of lecture

All lessons + assignments are the same for both sections!

UNIVERSITY OF
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Consent was given for the media usage

A Enable notifications

Queue staff message Z A

Please include the problem number - up to 3 questions each time

you enqueue :)

Show staff message
This affects anyone using this «© Please put your BREAKOUT ROOM NUMBER when you are in a GA

queue

If you are working on a coding question, always try printing out the
value you are unsure about.

On-Duty Staff

If there are no other entries in the queue when you enter it, let us
know. The queue doesn't always show new entries without a manual
refresh.

Karnap Vinodkumar Patel
Fan Zang

Jerry Qiu

New question
Rohit Narayanan

Bowen Chen

Kyle McNamara

3 minutes ago
Kangyu Feng br 17

. Interrupt

matrix Mb room 75

[ ]
In-person Online  s—— v

Damping factor room 2

Interrupt

170-200 students ~ 200-300 students
100 breakout rooms 30:1 student to course staff ratio

UNIVERSITY OF
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Reasons for selecting sections

o Both sections are
I want to be in the same section B in-person
as some of my friends  online Offe FEd at th e same

I prefer the flexibility of attending class online t iIme

I will do better in the class in this section

o Students can switch
I like having the opportunity to interact with se Ctl ONs d u r_l N g th e

the professor and other students

0 20 40 60 0 100 first two weeks

Percent of students agreeing in each section

UNIVERSITY OF
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Impact on Performance

In-person students have on
average

2.4% score advantage on
exams (p = 0.03)

and

1.2% score advantage on final
course grade (p = 0.067)
when compared to online
students

(after controlling for GPA)

B in-person 0 online
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UNIVERSITY OF Gulati R, West M, Zilles C, Silva M, “Comparing Student Outcomes in Online vs.
I LLI N o I S In-person Sections of an On-campus Computer Science Course”, ASEE 2023.
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Sense of Belonging

Survey questions regarding perceived
comfort, support, and isolation
(Hoffman 2002):

o Increased SoB over the semester

o In-person students report higher
increase in SoB when compared to
online students

o Online section: not significant
increase in SoB for men; significant
increase in SoB for women
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Disaggregated by Gender

B in-person

start of semester

Regarding other
CS courses

iJIN_I IV.EIIi:IIa Icg Gulati R, West M, Zilles C, Silva M, “Comparing Student Outcomes in Online vs. In-person Sections of an
AAAAAAAAAAAAAAA On-campus Computer Science Course”, ASEE 2023.

online

end of semester

Regarding current
CS course
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Do we see different outcomes after 3 years?

Data from Spring 2025 semester
In-person | Online | p- In-person | Online | p-
average |average |value average |average |value
Pre- 98.1 97.4 0.31 Pre SoB |0.795 0.816 0.845
--- revonsion  lowe oo

W sz o om [ronses

S
Projects

Exams 829 821 069 _
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Hybrid offering — growth of Col

Communities
of Interest

Communities
of Practice

Shared
Professors experiences

in CS

Professors
teaching
other courses

Mentorship

UNIVERSITY OF
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3. Training students to support course design

Communities
of Interest

Communities

of Practice
Assessment

experts

Instructors
interested in
course

Students
Educational
researchers

innovations

ILLI NOIS Mariana Silva, 22
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Project-based learning course

* Offered to grad students
* < 18 students

* First half semester:
* Architecture of PrairieLearn (how to write questions and custom infrastructure)
* Writing and Reviewing Pull Requests
* Research papers on assessments
* User-experience studies

* Truth-table custom element

UNIVERSITY OF

Geoffrey Herman, Nico Ritschel, Mariana Silva
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Project-based learning course

® Pair groups with course instructors (clients)

* Interview client to identify project specifications
* Initial mock-up Sample projects
* Follow-up interview to share mock and specs
* Development driven by feedback

* Documentation, example question

®* User experience interview

UNIVERSITY OF Geoffrey Herman, Nico Ritschel, Mariana Silva

ILLI NOIS Mariana Silva, 24
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Project Examples

Image Annotation

Student group: Willi Chang
and Patrick Wu

Client: Fraida Fund, New
York University

(. 2 0 '
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Construction Companies

Construction companies A and B bid for projects. Let events with the same notation be defined as:

Project Examples

* Event A: Company A wins the bid.
* Event B: Company B wins the bid.

Draw a Venn Diagram for the following case: A, B, and other companies can submit bids, but only one company can win
the bid.

Make sure to label the circles A and B.

Venn Diagram

Venn Diagram Instructions A

StUdent group: Noah ° Alerts may show up here as you edit the Venn diagram below. Looks good!
Gersich, Brian Yoon, and
Keerthana Sunder

Client: Sotiria Koloutsou-
Vakakis, University of lllinois
Urbana-Champaign

UNIVERSITY OF
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Takeaways

Data-informed design

o Spend time on high impact changes

o Pivot/adapt based on feedback

Building Communities of Practice/Interest

o Easier sustainability

o It can be fun and motivating to learn / share / mentor new ideas

UNIVERSITY OF
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