
Intro to ECSE

Prof. Santiago Paternain
paters@rpi.edu
Thanks to Alex Patterson for the slides

Did you fill out the 
pre-semester 
survey?



Agenda
• ECSE’s Pedagogical Experiment

• Course Website and Syllabus Review

• Your Immediate Assignment (Prep for Proof of Skills Day!)

• Brainstorming Group Activity: ECSE and Society’s 
Challenges
 Join WebEx Teams Space
 Collaborate!



ECSE’s 
Pedagogical 
Experiment



ECSE’s Ongoing Pedagogical Experiment
1. ECSE has an experiment with a narrative to tell

2. We are developing ideas, processes, and tools across our 
courses to give students

1. Hands on design opportunities

2. Opportunities to explore theories, ideas, or concepts

3. Student Agency (student choices)

4. Recognize Student Identity as a part of our growing knowledge

How do open-ended problems (hands-on design 
opportunities) and rigorous fundamentals in traditional 
methods affect student learning and ECSE culture?  

Find the resonance!

Inductor
Individualism

Capacitor
Collectivism



Supporting an Ownership Mentality

Fostering an environment to help students mature rapidly…..

• Opportunities to

 ELIMINATE  “Is this right?” from their engineering 
vocabulary.

 develop their own ideas about how fundamentals are 
applied to support learning.  Design in non-binary and 
inclusive!

 better utilize resources on a network of campuses 
that support student-led innovation.

 learn to “fail” well through iteration and recovery.

Learning to “fail” well. Optimize.

Modified from Olin Engineering Summer Institute Workshop Materials, 2019.

https://www.epsilontheory.com/kobayashi-maru/

ECSE’s Ongoing Pedagogical Experiment



Look to the left and right 
of you….

•

•



Intro to ECSE
Prof. Santiago Paternain

• “I (we) don’t like to lecture…” 
interactive, designed chaos leads to 
learning!

• I plan to learn who you are…what 
motivates you…

• Plan to give you the choice to explore….

• Plan to give you a chance to FAIL well and  
iterate…..

• Plan to involve you in OUR experiment…..as 
participants in creating something new…

• Plan to learn the difference between 
tinkering and engineering!!!  (Math works for 
you like a faithful employee…)

- Prof. Sawyer



Equipment required for the class

• ADALM2000 (M2K board) Wiki link
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• Analog Discovery 2 Getting started link

OR



Other 
Boards to 
choose fromhttps://sites.ecse.rpi.edu/courses/

S24/ECSE-
1010/resources/instrumentation/
Personal_Instrumentation.pdf



ADALP2000 parts kit (description link)
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YES! You need to 
Purchase this! RPI 
Bookstore…$132.99

https://wiki.analog.com/university/tools/adalp2000/parts-index



https://www.youtube.com/watch?v=MNcu3TfPPQ8 https://www.analog.com/en/design-
center/design-tools-and-
calculators/ltspice-simulator.html



BEYOND GPA

Learn to represent 
yourself and your 
demonstration of 
expertise!  Develop a 
portfolio!
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https://sites.ecse.rpi.edu/
courses/S24/ECSE-
1010/resources/Portfolio
_Instructions_S24.pdf



Examples of Student Portfolios
• Om Anavekar
• https://omanavekar.wixsite.com/ommakes/portfolio

• Joshua Pratt
• https://www.joshuapratt.net/

• Colin Kilburn
• https://colinkilburn.wordpress.com/

• George Rizos
• https://georgerizos.com/projects



YOUR FUTURE…Omega Lab example videos
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Metronome Project

Simple Circuit Heating 
System Control



Course Website 
and Syllabus



Course Website
https://sites.ecse.rpi.edu/courses/S24/ECSE-1010



General 
course 
info



Course 
Description

The overall goal of this course is to help EE and CSE students 
build a broad analysis skill set so that through 
experimentation, simulation and the application of science, 
mathematics and engineering fundamentals, they can develop 
useful systems models that enable engineered solutions 
addressing a broad array of societal needs.
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Course 
Assessment 
Measures

Exam dates may change very soon! I’m trying to 
schedule a combined quiz block for both sections!



Grading 
Criterion



• WebEx Teams: WebEx Teams for this class will be created for group work outside of 
class, office hours, and open shop hours. Make sure to download the app on your desktop 
or Smartphone.  The browser doesn’t have as much functionality.  Please check to see if 
you’ve been added to an Intro to ECSE WebEx Teams Space.

• Gradescope: All Labs, activities, homeworks and quiz submissions and grading will be 
done through this platform. If you aren’t familiar with this tool, we’ll go over submission 
in class.  

• https://www.gradescope.com/courses/695921
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Required 
Software
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Required Software
(Installation instructions on in the Skills Development Document from the Proof of Skills)

1. LTspice (circuit simulation)
2. Waveforms (if using Analog Discovery 2)
3. Scopy (if using M2K)
4. Matlab (numerical analysis and Simulink)

• YouTube: Playlist to host pre-recorded video content that students are required to 
watch before the class when Labs begin. Video links are on the course website (under 
Resources by Class Day).  

• Link https://www.youtube.com/playlist?list=PLlutgI5N-
Pzvy4xqbdwAGR7xQ95gCUZ8d



What is a 
Blended
classroom 
environment? 

• Students are required to learn introductory information at 
home through course videos and/or reading of course 
materials BEFORE lecture times

• Short summary lecture given (<40 minutes on average)

• Class incorporates discussion and class problems worked in 
groups of 2-4 people

• Remainder of class time meant for students to work on Proof 
of Skills or Labs

• We’ll get in small groups for discussion time and 
activities!
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Learning how 
to learn:
How to 
prepare for 
class

• LIFE PRO TIP:
• Stay ahead of the professor by one lecture…

• BEFORE EACH LECTURE:
• Go to lecture videos on website
• Take notes from videos and/or provided course materials
• Attempt problem sets when offered
• Start or Iterate a Skill in Proof of Skills
• Bring notes from video to lecture

26



Attendance 
and 
Participatio
n

Examples of contributions to the work your group do include: 
1. Preparation for class (problem set, involved in discussions, helping 
others, ready for labs)
2. Adding helpful content to the Skills Development document; 
3. Well documented good failures and success highlighted in your portfolio; 
4. Effectively getting help when needed;
5. Consistent and insightful writing in your metacognition journal; 
6. Feedback on course materials that were particularly helpful; 
7. Providing answers to questions on WebEx Teams
8. Identifying errors or points of confusion in course materials, including 
homework; etc. 

From this list, you can see that participation is just being engaged in the 
course, helping your partner and other students learn and the TAs and 
instructor do their job better.

Attendance will be taken daily via either via in-class activities or 
questions at the beginning of class on the lecture videos you were assigned 
to watch 27



Metacognitio
n Journal 
Entries

28
https://sites.ecse.rpi.edu/courses/S24/ECSE-
1010/resources/Metacognition_Journal_S24.pdf



Alpha-Omega 
Lab Continuum

Evolution of Hands-on Learning 
through Design 29



Laboratory Structure

Today Proof of 
Skills

Design 
Ideation 

Day

Core 
Lab 01 
Parts

Lab 01
Alpha 
Lab01 
Part

OR

Omega 
Lab01 
Part
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Class #1
Class #2 –
Class #6

Class #6

Class #7+

Introduction Learn skills 
REQUIRED 
for completing 
the labs

Create a plan 
for completing 
Lab01 – Lab03 
(alpha/omega)

Everyone will 
complete most 
parts of Lab01

Finish Lab01 
by completing 
an Omega 
Exploration

Finish Lab01 
by completing 
an Alpha Lab



Laboratories
 Labs begin AFTER the Proof of Skills Days and Alpha/Omega Planning Days.

 All students must follow each lab and at the end of each lab students have a choice 
between Alpha Design Experiments and Omega Design Explorations.  

 Three Laboratories are scheduled throughout the semester:
1. Lab01: Basic Analysis and Engineering Practices, 
2. Lab02 Part A: Linear Systems and Beyond….
3. Lab03: The Signals and the Noise

• with check points to keep with in the course schedule on the website.  
 Student groups can decide to switch back and forth between Alpha and Omega 

between each Lab



Alpha Experiment and Omega Explorations
Omega ExplorationsAlpha ExperimentsHighlighted Differences

Open Ended Explorations of Design IdeasBottom-up Step by Step, Guided 
Design

Learning Approach

Student must create and show how the 
design in directly related

Automatically written to be directly 
related

Relationship to Concepts in Class

1. Proof of Concepts
2. 5-minute or less Demonstration Video 

(Presentation)
3. Exploration Map

Proof of ConceptsDocuments/Assessment Required

Be sure to look ahead and plan for the work 
over the semester

Just keep up with class schedulePlanning Need

 Learn to design with high risk, failure, 
more iteration

Get out of final IF all requirements met.

Learn how to design after step-by-step 
experiments, some iteration required

Benefits

Yes! Your design belongs in your portfolio. 
Don’t forget to add it!

Yes! Your design belongs in your 
portfolio.  Don’t forget to add it!

Portfolio Content?

We’ll set up your lab groups and have an Alpha Omega Planning day 
AFTER your Proof of Skills Days…so you have time to decide!



Omega Exploration Final Exam Opt Out

• If you qualify to opt-out you have 2 options:
1. Do not take the final – your grade remains as it is.
2. Take the final and it only affects your grade if the final improves your grade. If 

your grade on the final would impact your grade negatively it doesn’t count and 
your grade remains the same as it was before the final.



Proof of Skills Days starts with 
Class 02!

• https://sites.ecse.rpi.edu/courses/S24/ECSE-
1010/resources/proof_of_skills/Proof_of_Skills_Progress_Rubric_S24.docx

• Purpose: To ensure every individual student has the same basic skill set 
BEFORE Proof of Concepts for your Labs!

• Right Now!…choose a category to start with in here: 
https://sites.ecse.rpi.edu/courses/S24/ECSE-
1010/resources.html#proof_of_skills

• By Class 02 do the minimum requirement in your section (at bottom of 
category)!

• Be ready with questions for TAs, SAs, Professors

• Be ready to be a Team Skills Leader if you mastered a skill..(help others).

• You are competing against other semesters as a collective group!
 What percentage of this class can complete their Proof of Skills by the end 

of Proof of Skills days?



Design Ideation – ECSE and 
Society
Group Brainstorming
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Find a Group of 5-7 People…sit together 
anywhere in or near the classroom

• Bring your laptops and cell phones with you!

• Open a Google Doc

• Get into the Intro to ECSE WebEx Teams 
Space



Individual Activity (5 minutes)

PERSONAL 
PROFILES

Fill out your personal 
card. (ppt version link)

Capture your goals, hopes 
and wishes over the Intro 
to ECSE course.

Save for your team poster!

Progress Bar
5:00 minutes



Progress Bar
5:00 minutes

Share your Card Activity (5 minutes)

PERSONAL PROFILES
Exchange or say your personal 
card one by one until everyone 
reads it.

Collect and put on 
poster….(electronic poster or 
write in Google doc)



Progress Bar
5:00 minutes

Individual Ideation

1. Choose YOUR TOP INTERESTS in the 
ECSE and Society Articles…consider how 
related they are to ECSE

Work alone with no discussion for now….

Write down the topics that 
interest you and WHY!!!!  (One 
word or short phrase)

Link to ECSE and Society Articles 
and Ideation Poster

(ppt version link)



Group Ideation

Share now with groups of 4-5!

Process (one-by-one):
1. Read one person at a time and ONE 

PERSON post-it on framework
2. Read it aloud
3. Does it interest you?
4. If someone else picked the same one, place it 

on top
5. NEXT PERSON!!!
6. Add new ideas on framework

Progress Bar
10:00 minutes

2. Choose three top topics by placing them in 
the framework!

Link to ECSE and Society Articles 
and Ideation Poster

(ppt version link)



Progress Bar
2:00 minutes

Individual Ideation

Work alone with no discussion for 
now….

3. Write down challenges for the top 
right topic.  Think big or small.  Think 
about practical uses in the class and 
society. .  What’s the big deal? Why is it 
so hard?

Link to ECSE and Society Articles 
and Ideation Poster

(ppt version link)



Group Ideation

Share now in your groups!

Process (one-by-one):
1. Read your ideas about why the topic 

is challenging
2. NEXT PERSON
3. Repeat
4. Discuss as a group

Progress Bar
10:00 minutes

See if any of your group mates 
came up with the same goals 
or challenges!  Follow 
process…one at a time!!!

Link to ECSE and Society Articles 
and Ideation Poster

(ppt version link)



Group Ideation

Progress Bar
10:00 minutes

https://ecse.rpi.edu/academics/
undergraduate-programs

4. Find RPI courses that are relevant 
to the topic and explain how you think 
they’re related.



Testing Gradescope Submission

1. With Laptop sign into Gradescope: https://www.gradescope.com/courses/695921

2. How to upload: 
https://sites.ecse.rpi.edu/~ssawyer/videos/AdditionalResources/gradescope_tips.pdf

3. One person upload your poster and add group mates → you must submit the 
assignment first (with only one name), then go to “View or edit group” in your 
submission to add more group members 
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What do I need to do for Class 02?
1. Sign up for a proof of skills category

2. Start on your minimum skill work and help others if you’ve 
already completed yours. – be in class!

3. Reflect on your first day via your first metacognition journal entry 
(link)

4. Submit your Design Ideation Activity documents from the ECSE 
and Society activity

5. If you haven’t already, purchase an instrumentation board and 
the ADALP2000 parts kit

What's due is also located on the course website under Resources by Class Day



Minimum 
Proof of Skill


