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Synchronous vs. Asynchronous Instruction
Linear Progression
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Lecture (4 hr) Homework (10 hr) Office Hours (1 hr)
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A@ ﬂ@h § > Synchronous
i — Class meets synchronously on a set
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v l v 1 schedule. Class time is spent:
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A T\ — /-’ /“ /~' 4 — > Instructor giving lecture.
S @ S EQ @Q @Q géé (5'2 > Students asking questions*.
> Asynchronous
— Instructor develops instructional

Quasi-l_inear ProgreSSion artifacts (videos, notes, code, etc.) and
> assigns modules.
Interactive Meeting (1 hr) Lecture and Homework (13 hr) Office Hours (1 hr) — Class meets synchronously on a set

schedule. Class time is spent with:

>  Instructor giving outline/roadmap of
current week’s content.

>  Answering student questions on

fg'i previous week concepts.
S > Both
v v i | l ' 1 — Students work on homework on their
own schedule.
S S o Q o — Students meet with instructor and/or
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TAs at set/scheduled office hours.
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Learning Breakdowns

> Learning breakdowns occur when a concept is not understood.

> In asynchronous environment, if student experiences a learning
breakdown, this affects subsequent topic/concepts.

Transfer Functions

Ordinary Differential SISO and Laplace Poles/Zeros Examples in
Equations MIMO Transform MATLAB
S

VXX

“What any person in the world can learn, almost all persons can learn if
provided with appropriate prior and current conditions of learning”

— Benjamin Bloom

4 The Era of Online Learning | Niema Moshiri | TEDxUCSD https://youtu.be/5JKgUoY9pTg?si=PxtXF_LEXs7Hxvc3 U N l V E R S I T Y Of WA S H I N G TO N MAT LAB E)m



Learning Detours

> In an asynchronous environment, when student experiences a learning
breakdown, they can pause their learning experience and perform
independent research/learning to bring them up to speed.

Transfer Functions

Ordinary Differential SISO and Laplace Poles/Zeros Examples in
Equations MIMO Transform MATLAB
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Instructors and Students in a Feedback Loop

> Inner loop control is a fairly mature technology. Expertise/supervision

is needed at guidance and autonomy levels.

> SME resources in learning environment should be applied to
exploration, extension, and application of concepts, not presentation

of concepts.
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AA448 - Control System Sensors and Actuators

> 2hd class in controls-focused curriculum.

> Laboratory-focused class that gives students an
opportunity to apply theoretical control concepts to
actual hardware and obtain practical
iImplementation experience.

u(t) y(t)

Controller Plant
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AA448 - Control System Sensors and Actuators

ARDUINO
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V_FBC
- Saturation Data Type Conversion DACO

Analog Output (signal is output over DACO)

Gain

Modeling and Control of a DC Motor

Modeling and Control of a Magnetic Levitator
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Model Based Engineering

> MathWorks products are used by industry to enable MBE and digital
workflows.
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Filming Classes/Lectures/Modules
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Distribution

> Class materials are
entirely digital (lecture
notes, homework, code,
etc.)

> Videos produced by
instructor and posted on
YouTube

> Videos are organized into
modules (for UW classes)
and playlists (for general
public consumption).

v @ Christopher Lum | Aeronautics . X+ - o
€ > C = htm#Controls a ¥ e o O !
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Controls06 ransfer Functions: https://youtu.be/Uh_-RZQlaEs
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Introduction and

implementation

Controls07 jif{Block Diagram Algebra https://youtu.be/OE9Va_ky6yU
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Lecture 01f
Transfer Functions: Introduction and Implementation

°
The YouTube video entitled ‘Transfer Functions: Introduction and Implementation’ that covers this
lecture is located at https://youtu.be/Uh_-RZQlaEs.

Lecture is on YouTube

Transfer Functions
So far in the class, we have only studied systems that response to initial conditions. The transfer
function approach will help us study how a system responds to various inputs.

When speaking with control engineers casually, you may hear a transfer function referred to as a
black box model that relates a specific input to a specific output.

Example: Aircraft

Consider and aircraft

=V, i d
uy = 8, (aileron) wﬁ )

y2 = a (angle of attack)
u, = 8¢ (elevator) ——
y3 =p (angle of sideslip)

uz = 65 (rudder) —_—
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uy = &y, (throttle)

2 months ago

2 months ago

https://github.com/clum/YouTube/tree/main/Controls06

Ym = W (aircraft weight)

L

u, = p (air density)

Aircraft Model

Every video has an accompanying set of
digital lecture notes, code, models, etc.
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Benefits to Students

> Better lecture experience for
students

— Ability to integrate advanced
visualizations, media, etc.

— More efficient delivery of
content (increased
knowledge/minute).

— Closed captioning.

— Ability to speed up and slow
down content.

— Embedded forum to discuss
ideas/concepts.

C Lum, S Gardner, C Jordan, M Dunbabin, “Expanding Diversity in STEM: Developing
International Education and Research Partnerships in a Global Society” Proceedings of
the 123rd American Society for Engineering Education (ASEE) 2016
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Teaching Impact
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How do students access Impact
information in the modern age?

They typically go to the internet l,
(Google, Wikipedia, and

YouTube). Helping Others
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YouTube as a Platform
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Conclusions

> MathWorks accelerates the pace of science and engineering in
both academic and industry environments.

> Digital tools help with learning and implementing engineering
concepts.

> Asynchronous content development and delivery benefits a wide
range of stakeholders (both consumers and creators).

“Two things show up on the happiest workers, the people who have the greatest happiness from work. They feel like they’re earning their
success, which is to say that they’re creating value with their lives and with their work lives, that their accomplishments are moving the
needle and they’re being recognized for those accomplishments. And number two, they feel like they’re serving people so that they’re
needed. These are the two big things.”

-Arthur Brooks, Build the Life You Want

Happiness = Enjoyment + Purpose + Satisfaction
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