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Welcome!
• What hybrid/blended teaching practices are you most interested in? 
• Share your answers on slido.com 

• Code #200140



Today’s Panel

• Goals:
• Reflect on how engineering faculty matured and retained teaching innovations 

beyond the early pandemic
• How can we tell which of the changes best facilitate student learning and are worthy of 

keeping? 
• How have these innovations impacted our students’ experiences? 
• How can we make these changes visible and demonstrate their impact? 

• Presentations by Panelists
• Q&A



Provost Teaching and Learning Fellows (PTLFs)

• Partnership between Colleges, Center for Teaching and Learning and 
Office of the Provost

• College of Engineering PTLFs (2020-2022):
• Brian Gunter, Aerospace Engineering
• Satish Kumar, Mechanical Engineering
• Adam Steinberg, Aerospace Engineering
• Linda Wills, Electrical and Computer Engineering
• Ying Zhang, Electrical and Computer Engineering



Best Practices For 
Blended Learning
Ying Zhang, Electrical and Computer Engineering
March 30, 2022



Transition to Remote Teaching and Learning

How to better engage 
students in the remote 
teaching and learning 
environment?

* Images are from Google images



Blended Learning

• Intentionally design activities that create social presence during 
online face-to-face meetings 

• Activities should encourage students to communicate with the instructor and 
their peers

• Circuit Analysis Course (Spring 2021):

Concepts and methods

In-class examples

Homework assignment

Concepts, methods, examples
Quick review of recorded lectures, 
Q&A, more challenge examples, in-

class exercises

Homework assignment

Students should not be asked to do more work 
for the same amount of credits!

Face-to-face 
meetings

Outside of 
class hours



Blended Learning: Best Practices Adopted
• Pre-recorded videos: Keep it Short

• For students: allow students to watch it in one sitting and digest it in full 
• For Instructor: easier to rerecord if a mistake is made or if information needs to be changed at a 

later date
• Design in-class activities to 

• directly connect to the pre-recorded lectures, 
• support student learning objectives defined for that class, and
• provide formative assessment for students to check their learning, identify the part they may need 

further help, and offer immediate assistance/feedback to help students to deepen conceptual 
understanding and increase capacity to transfer knowledge.

• Communicate with students:
• How the course is structured;
• Effective study strategy to succeed;
• Weekly communication about the learning objectives students should focus on in both the face-to-

face meetings and online activities, such as watching video lectures;
• Provide opportunities for students to reflect on their own learning and to provide 

feedback. 
• Ask students to reflect on what is helping or hindering their learning in the course
• Make adjustment as needed to help students succeed 



Using Students Feedback to Improve Course Design

• I think watching the pre-lecture videos before class have 
been very helpful.

• Having pretty short lecture videos before actual lecture, and 
having access to a lot of practice problems.

• I think the setup of this class is good in terms of 
transitioning from in-person to online class.

• You have been amazing at being open and available to 
provide all your students with an equal opportunity get help 
from you. lectures are very straightforward and providing a 
lot of practice has helped tremendously! thank you for being 
amazing! 

• The professor was great at giving explanations during our 
problem solving sessions and the structure of the course 
was great.

• I think the prelecture videos and going over examples in 
class were very helpful.

• I really enjoyed class structure. I really liked that we would 
watch lecture before coming to class and ask question and 
do problems during interactive class sessions. 

• I would like to do more example problems in class. 
• More challenge problems in class as a group, please.
• I think it would be helpful to go over more examples in class 

and spend less time going over material from the slides.
• Working through more problems in class - wouldve liked 

more complicated problems to be worked through by 
professor

• Maybe give more examples when explaining concepts 
because the course relies on solving questions.

• I would’ve appreciated more live teaching instead of a 
flipped classroom but since the course was online I 
understand why she structured it that way.

• I feel this class is extremely difficult to take completely 
online where the lectures are pre-recorded videos. This 
make it really difficult to ask questions when you are 
confused on the topic being taught. I wish there were 
more examples to help understand the topics.

What has worked: What can be improved:

Most students liked the structure of the course, enjoying more interactive aspects with 
examples and practice problems. 

 Suggested improvement: more examples in class.
 Two students said they preferred live lectures, and one of them also wanted more examples. 



More time for additional in-class examples.

Concepts, methods, examples
Quick review of recorded lectures, 
Q&A, more challenge examples, in-

class exercises

Homework assignment

Concepts, methods, examples
Key points of recorded lectures, 

Q&A, more challenge examples, in-
class exercises

Homework assignment

Using Students Feedback to Improve Course Design



• The videos, homework, and in-class exercises are very helpful for 
understanding the material.

• I really like going over the exercises in class because it allows me to 
practice the material, while also being able to ask for guidance if needed.

• The videos covering the topics have helped since I can go over them at my 
pace and as many times as I need to. Furthermore, the in-person practice 
exercises have helped with confirming what I had learned.

• I appreciate the large number of practice problems that we go through and 
are assigned in this course. They help aid my understanding of the material, 
and going over them in class helps me understand the correct mindset to 
solve problems.

• The flipped classroom model has been a completely different but altogether 
pleasant experience. Your solve-alongs in class are FANTASTIC for 
retaining how to do problems, and I'm confident that will continue.

• The flipped classroom 100% works. Idk how it's going for people who don't 
pay attention/watch the videos, but from someone who does, it's perfect.

What has worked:

Blended Learning Fall 2021: Students Feedback – Midterm 
Survey



• I would propose the idea of doing one exercise a week instead of 
two. This is so because I feel like I am rushing to learn the 
information for the week rather than truly digesting it. This would be 
ideal for me.

• The most important feedback I can give is that your teachings are 
great, but exercises should either be delivered once a week or given 
a strong effort grade if the student tried their best. I want to digest 
the information in a timely manner and apply it correctly.

• One change that I would like to be considered is for more of the 
material to be reviewed in class. I like the current method of 
lectures before the class period, but going over the material a little 
bit more before going into the practice problems may help.

• Homework due dates on Sunday rather than Friday

What can be improved:

Blended Learning Fall 2021: Students Feedback – Midterm 
Survey



Blended Learning Fall 2021: Students Feedback– End-of-
Semester Survey

• The best features of this course were the exercises we did in class, as they helped facilitate our 
learning tremendously.

• Organization, flipped lecture, notes posted online, many examples demonstrated
• Being able to do problems in class with the professor and my classmates gave me an opportunity to 

better understand how to approach the material in the homework on my own time.
• I actually really enjoyed that you made class more of a recitation where we can ask questions, etc. I really 

like that your lectures were online and rather than spending class on teaching us about that you spend 
class time teaching us how to do the questions and give us a deeper understanding of what to do when 
faced with these problems.

• In class exercises were a very good measure of understanding
• I liked the prerecorded video lectures and the flipped classroom structure for in person class time.
• Videos were concise and clear.
• Ms. Zhang was very supportive and understanding for us students. Whenever we had feedback for how 

we would learn better, she was eager to listen to that feedback and work with us to create an 
environment where we learned best.

• The greatest strength of Dr. Zhang was that she cared about her students a great deal. She wanted to 
ensure that we all understood the content, and routinely gave extra time to help whoever needed it after 
class. Overall, a very caring professor

• The greatest strength was caring about each student. I have never had a professor come around the 
classroom while we do practice problems and just ask if we need help. Incredible teacher.

What has worked:



• To be honest this class is an example for other classes and they should follow 
suit. The course is great.

• I honestly cant think of any. I really did like this course
• Keep doing what you are doing. You are the best professor I have ha yet.
• N/A. The course is perfect as it is.
• Provide more examples in online videos
• I would say making the in class exercises a completion grade instead of accuracy 

grade would alleviate some pressure and allow students to focus on trying it out 
for themselves instead of just trying to get the right answer like is already done on 
the homeworks.

• More teaching in lectures, instead of videos
• This course can be improved by reverting to a more traditional teaching method 

rather than "flipped classroom". I feel like we should do most of the learning and 
do practice problems in class and rather get introduced to what were learning 
next outside of class along with homework assigned.

What can be improved:

Blended Learning Fall 2021: Students Feedback– End-of-
Semester Survey



Takeaways
• Communication is Key!

• Make your course design and teaching visible to students
• Share effective study strategies for the course

• Respond to student feedback: share and discuss student feedback 
with all students, and involve students in the process of determining 
whether to make modifications

• Remind students it is a join effort to create a course that better supports 
student learning. 

• Lead to modification that better support student learning.
• Even if a discussion does not lead to any modification, it provides an 

opportunity for the instructor to reinforce for students the strengths of the 
course and how these strengths may be better leveraged to maximize their 
learning.



Using Blended 
Learning for Complex 
Concepts 
Satish Kumar, GWW School of Mechanical Engineering
satish.kumar@me.gatech.edu
30 March 2022



Helping Students to Learn Complex Concepts 
• Complex but important concepts
• Time crunch

• What challenges students facing?
• What are the common mistakes?
• Can techniques of blended learning 

help?
• How to help efficiently?

• Making short videos to introduce problems 
and initiate discussion on topics of interest

• Educational tools with data analytics
• Can have long lasting impact



Educational Tools Integrated to Canvas

Gradescope: 

Online Submission & Grading
Rubrics 
Statistics
Feedback



An Example: Numerical Heat Transfer, ME 6335 
• Applied blended learning to clarify misconceptions: midterm exam in fall 2021

• Used Gradescope to collect common mistakes of exam

• Made a short video explaining all common mistakes in the exam

• Posted this video at canvas a day before in-class discussion

• In class: 
• First summarized the mistakes and misconceptions
• Asked students to solve a problem which is made by utilizing mistakes and 

misconceptions
• Conducted a survey



Survey How does the video explaining midterm solution and related 
discussion in class helped in your understanding?

1. Video and in-class discussion helped me understand my mistakes on the midterm and helped me 
ensure that I don’t make the same errors on projects 

2. The midterm video and discussion helped me a lot with my understanding because I can see my 
mistakes. The discussion also allowed for me to see how the same concepts could be applied for 
slightly different problems.

3. I made several mistakes on all three problems of the midterm. As a result, viewing the video 
especially working through the problems again in class helped me realize why I made the mistakes I 
did. I think my understanding of the numerical solution process has improved and this has been 
important for implementing our group project. 

4. The video and related in class discussion helped me understanding the reviewing common 
mistakes on the exam. On the exam, I made the mistake of applying the boundary condition 
incorrectly in CDS. After viewing the video, I know to avoid this mistake.

5. The midterm solution video was extremely helpful, and I appreciated the immediate feedback 
while the midterm was still fresh on my mind. You called out common mistakes, a few of which I 
made myself, so I appreciated seeing what I should have done instead.



Takeaways

• Effective way to explain complex topics
• Focus on important problems
• Short videos which don't take much time in making or watching
• Utilize tools available for integration at canvas
• Worth doing few times in a semester



Identifying Common 
Errors & Learning 
From Them
Linda Wills, School of ECE
linda.wills@ece.gatech.edu
30 March 2022



Before Pandemic  During Pandemic…
Are they following?
What are they having trouble 
with?
What are the pitfalls, 
misconceptions, confusions?

Teaching &

Learning Through
a Soda 
StrawWhy is my code not working?

What is it taking so many 
cycles?
What’s filling up memory?

T0
T1
T2



Pandemic constraints revealed value of
1. Tools for detecting common problem solving/design errors

• In-class polling (e.g., TurningPoint)
• Data analytics
• AI-assisted answer grouping (e.g., Gradescope)

2. Lecture recordings for review and blended activities

Loops:
early exit
incomplete exit test
incorrect step value
…



Error Data Informs Design of In-Class Debugging Exercises

Fantastic Beasts and Where to 
Find Them

Common Bugs
Loops:
early exit
incomplete exit test
incorrect step value
…

Buggy Code 
Examples

Bugs



In-Class Exercise
1. Generate Expectations

unsigned int i, x=1, y=20, m=3, n=2, 
rm=0, rn=0, result = 0; 
for (i = x; i <= y; i++) { 

if (((i % m) == rm) && ((i % n) == rn))
result++; 

}

Answer Turning Point Qs 
about expected behavior

skips
instructions strange 

value range

Infinite loop

• Annotate programs w/ observations
• Share (chat/in-person discussion)
• Strategies for detection

Modified Code 
Examples

Upload modified programs to Canvas

3. Repair

replace branch

fix step value

insert initialization

move control label

• Edit programs w/ bug fixes
• Share (discussion)

Answer Turning 
Point Qs about 
location of bugs

2. Observe Actual Behavior

Buggy Code 
Examples



Impact on Exam Errors
Error Type Fall 2020 Spring 2021 Fall 2021 Spring 2022
exit test 30% 23% 13% 6%
loop flow 14% 6% 4% 6%
counter update 26% 5% 3% 3%
Class size 73 65 125 64

Turning Point polling
introduced this
semester

In-class debugging exercises
Introduced (+ Turning Point)
In this semester



Takeaways
• “To update their mental models, our brain areas must exchange 

error messages.  Error is therefore the very condition of learning.” 
– Stanislas Dehaene (How We Learn, 2020)

• Value in teaching students to make friends with their mistakes
• Impact on confidence, resilience, self-efficacy
• Pandemic era tools for gathering feedback help inform in-class 

exercises for problem solving and debugging
• Increased participation from quiet/shy students



Using more frequent 
assessment to reduce 
student stress and 
improve performance 
Brian Gunter, Aerospace Engineering
March 30th, 2022



Background and motivation
• Prior to pandemic, taught most courses in a traditional format

• Lectures
• 1-2 mid-term exams
• Final exam

• Teaching during the pandemic required new flexibility
• Asynchronous recorded lectures
• Assignments/exams managed entirely online

• Some students managed well, others did not…
• Interactions highlighted the large variety of challenging circumstances 

many students faced
• Family emergencies
• Quarantine
• Work obligations
• Personal mental health
• Job interviews



Pre-Pandemic
Traditional
Lectures
1-2 midterm exams
Final exam

Modified:
More frequent assessments
Optional make up quiz
Recorded lectures made 
available to everyone



Background and motivation
• Impression was that most students were not looking to 

avoid doing the course work, but were simply 
overwhelmed at times

• Sought ways to maintain course rigor while allowing some 
flexibility for students experiencing a temporary disruption

• This led to the implementation of a more frequent 
assessment scheme

• Bi-weekly short (25 min) quizzes instead of mid-term exams
• Bi-weekly assignments phased between quizzes
• An optional quiz/homework to replace a missing/low prior grade

• Recorded lectures made available to everyone



Case Study: AE4532 Spacecraft Flight Dynamics

• Senior level aerospace course
• Mixture of mathematical theory 

and practical applications
• Reference text, lecture notes
• Most assignments required 

Matlab programming

Semester Format Enrollment

Spring 2018 Traditional 66

Fall 2018 Traditional 60

Summer 2020 Traditional 17

Fall 2020 Traditional 58

Fall 2021 Modified 68



Results

• Course taught with more flexible 
format performed best when 
compared to prior offerings!

• In all categories!

• 75% of students in Fall 2021 took 
optional make-up quiz

Semester HW 
Avg

MT/Quiz Final

Spring 2018 81.6 85.2 87.0

Fall 2018 84.2 83.5 86.0

Summer 2020 84.4 86.4 84.3

Fall 2020 83.9 86.7 85.3

Fall 2021 86.6 87.5 88.0



Student comments

“I also liked the quiz format versus 
tests. The lower weight made them 
less stressful and the frequency of 
them forced me to keep up with the 
class.”

“Quizzes were well structured and I 
feel like they tested the lecture 
material well and at the appropriate 
time in the course”

“The bi-weekly quizzes were good at
keeping me in rhythm with the 
course and reduced a lot of stress as 
compared to midterms”

“I really liked the weekly quiz/alternating 
homework style this class had. It put less 
stress on one or two midterms that would 
count a lot, with way more material.”

“…personally I really liked this format 
because it took pressure off potential 
huge midterms and helped me
learn more week by week.”

“The quiz structure is also very nice, 
as it continually reinforces key 
concepts so its not just a cram 
before midterm/finals and then 
forget. Studying later in the semester 
got easier, because previous 
concepts were easier to recall”



• More frequent assessment favored by students
• Comparison to prior years’ results suggest the students performed 

better overall, with less stress
• Recorded lectures also provided extra flexibility

• Students could view the lecture again to reinforce concepts
• Students could keep up with the class if needed to miss a class
• Majority of students still attended in-person lectures

• Make-up opportunities allowed students to recover from a low or 
missing quiz/homework

• Impact on the instructor (me!) was minimal… 
• Same amount of grading/effort (6 quizzes = 2 midterms)
• No change to lecture material

Conclusions



Technology modified methods 
of disseminating information, 
assessing learning and 
facilitating interaction
Adam Steinberg, Aerospace Engineering
March 30, 2022



Timeline of UG Courses Since 2018

F2018: Aero 
Propulsion

• Canvas for dissemination
• Tablet (One Note) for lectures

S2019: Aero 
Propulsion

• Canvas for dissemination
• Tablet (One Note) for lectures

F2019: 
Thermo & 

Fluids

• Canvas for dissemination
• Tablet (One Note) for lectures

S2020: 
Thermo & 

Fluids

• Canvas for dissemination
• Tablet (One Note) for lectures

• Asynchronous video lectures
• Synchronous Q&A, examples, etc.



F2020: Adv. 
Propulsion

• Asynchronous lectures with annotated slides
• Synchronous (broadcast) Q&A, examples, etc.
• Normal assessment, but Canvas tests

S2021: Aero 
Propulsion

• Asynchronous lectures with annotated slides
• Synchronous (broadcast) Q&A, examples, etc.
• Canvas micro-assessments (weekly)
• Canvas tests

Timeline of UG Courses Since 2018

F2018: Aero 
Propulsion

• Canvas for dissemination
• Tablet (One Note) for lectures

S2019: Aero 
Propulsion

• Canvas for dissemination
• Tablet (One Note) for lectures

F2019: 
Thermo & 

Fluids

• Canvas for dissemination
• Tablet (One Note) for lectures

S2020: 
Thermo & 

Fluids

• Canvas for dissemination
• Tablet (One Note) for lectures

• Asynchronous video lectures
• Synchronous Q&A, examples, etc.

Flipped

Flipped

F2021: Thermo 
& Fluid

•Synchronous lectures: Annotated slides, broadcast, recorded
•Canvas micro-assessments (weekly) with Muddy Points
•In-person tests (with Muddy Points collection)
•Extensive in-class problem solving
•Grading through Gradescope, etc.
•Mid-semester feedback

S2022: Aero 
Propulsion

•Synchronous lectures: Annotated slides, broadcast
•Video lectures from S2021 posted through Canvas
•Canvas micro-assessments (weekly) with Muddy Points
•In-person tests (with Muddy Points collection)
•Extensive in-class problem solving
•Grading through Gradescope, etc.

!
Flexible & 
Struct++

Flexible & 
Structured



F2020: Advanced Propulsion Flipped

Main Takeaways
1. Flipped class execution was good
2. No one expressed a clear preference for 

the flipped model, though many said they 
“liked” the format

3. About the same number said they 
preferred live lectures

4. Positive learning environment

• Asynchronous lectures with annotated slides
• Synchronous (broadcast) Q&A, examples, etc.
• Normal assessment, but Canvas tests

Representative student comments
• I think the flipped classroom model was executed 

really well… when it's just someone sharing 
their screen in the breakout room, the group 
aspect kinda falls apart

• While I do think the flipped classroom model was 
executed well, I still prefer live lectures… need 
the structure of scheduled class time… 
example problem format was great

• I feel that the structure of watching lectures and 
having Q&A live sessions worked very well

• Prof. Steinberg was very accommodating to our 
needs and adapted based on our feedback.

• Positive learning environment through the covid
situation

• Very caring… provided students with 
opportunities to succeed



S2021: Aero Propulsion Flipped

New Takeaways
1. Felt like a drastically increased workload, 

even though content was the same
2. Low stakes formative assessments good, 

but remove all stressors
3. Mixed response to flexibility vs. structure
4. Mixed response to example problems, incl. 

student-led examples (in breakout rooms)
5. Problematic time gap between viewing 

lecture and asking questions

• Asynchronous lectures with annotated slides
• Synchronous (broadcast) Q&A, examples, etc.
• Weekly Canvas quizzes, Canvas tests

Representative student comments
• The flipped classroom model made this 3 hour 

class feel like a 4 hour class (several people)
• Weekly quizzes were good for self-assessment, 

one hour time limit added stress
• With my disability I learn better with async, so 

watched all async lectures and occasionally 
attended synchronous classes

• Don't give as much freedom to the class to 
choose what will be discussed during live sessions

• Working on practice problems in class is 
helpful, but often more questions come up 
about lecture content (or homework), not class 
examples

• In class sessions always had helpful 
problems/solutions



F2021: Thermo & Fluid Dynamics

New Takeaways
• Technology enhanced delivery with 

flexibility, not rigid flipped class
• Regular student assessment and 

feedback using technology
• Technology enhanced grading 

transparency (better perceived fairness)
• Positive and interactive classroom

• Lectures with annotated slides (broadcast, 
recorded), extensive in-class problem solving

• Untimed Canvas micro-assessments (weekly) 
with Muddy Points collection

• In-person tests (with Muddy Points collection)
• Grading through Gradescope, etc.
• Mid-semester feedback

Representative student comments
• I really liked the layout of the course

• Posted redacted and annotated slides
• Practice problems on OneNote
• Lecture recordings
• In-class examples and demos

• I liked having quizzes each week that were not a 
very big percentage of our grade but that we could 
use to gauge how much we understand the 
concepts

• Clarifying muddy points was extremely helpful
I struggled the most with understanding the 
conceptual parts of the material, so it was helpful 
to hear those clarifications each week.

• Listens to students and works with us on 
problem areas

• Fair and transparent grading

Flexible & 
Structured



S2022: Aero Propulsion

New Takeaways
• Pre-recorded video lectures as a 

complement to live lectures
• Allows flexibility to spend time on 

questions/discussion/examples
• Can students ask too many 

questions?

• Lectures with annotated slides (broadcast), 
extensive in-class problem solving

• Using pre-recorded video lectures from S21
• Untimed Canvas micro-assessments (weekly) 

with Muddy Points collection
• In-person tests (with Muddy Points collection)
• Grading through Gradescope, etc.
• Mid-semester feedback

New representative student comments from mid-term 
survey
• I really liked the fact that we have previous 

recorded videos on canvas that allow me to 
preview/review the content

• MANY comments
• Great interactive lecture, much more interesting 

than normal lecture
• Could we please limit questions from individuals 

in the front row who ask 3-5 time consuming 
questions?

• Sometimes when other students ask 
questions, I feel like we get a bit off topic and 
the flow of the lecture is disrupted

• Several suggestions for other ways to do in-class 
example problems

Flexible & 
Structured



Takeaways From My Experiences
Flipped classes
Flexibility and ability to review
More time for example problems
Does not work as well when 

synchronous students are online
Lack of real-time Q&A and 

interactions
Platforms like Piazza do not 

compensate
Can be (perceived as) more work
Some students struggle with lack 

of structure
Weekly quizzes can help

Flexible classes
Structure/pacing maintained by live 

lectures
Recordings supplement, do not replace

Leverage technology in different 
ways to reduce instructor effort and 
improve outcomes
Low-stress micro-assessments with 

instructor feedback
Technology-enhanced grading

Creates time for Q&A, interactions, 
example problems
Positive learning environment

Easy to get started

• Questionable net benefit to 
students compared to traditional 
classes

• Perhaps better for more advanced 
elective courses (as opposed to 
core)

• Student response very positive
• Instructor (me) response also very 

positive
• Most fun I have had teaching
• Less effort, better outcomes

• Lots of room for variations to suit 
course/instructor



Questions? Comments?
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