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important caveats

e Wayne and Rich’s opinions

e We will miss important trends,
so please speak up!

e Thanks to Jim McClellan and others
for slides



iIssues in (SP) education

not learner-centric
- need to adapt to individual learner’s “level” and context
- need to transfer responsibility to the learner

passive student experience

— studies show most undergraduates passively listen,
transcribe, absorb, and repeat in course after course

sequential and inflexible textbooks
— sequential presentation, usually not customizable
— years to develop; costs rising quickly

other components?
- labs, interactive demos, tutorials

— publishing/sustaining/quality control mechanisms
for these components?



Opéen Source
Educational
Materials



open education enablers

technology

web, internet,
databases, ...

intellectual property
open-source licenses for content
make content easy and safe to share
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Connexions (cnx.org)

non-profit open education platform
founded at Rice Univ. 12 years ago

1100 open textbooks/collections
18000 Lego modules

from contributors worldwide
in 40+ languages
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Textbook by: Barbara Illowsky, Ph.D., Susan Dean. [ E-mail the authors
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Summary: Collaborative Statistics was written by Barbara Illowsky
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The Normal Distribution
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Introduction

‘The normal, a continuous distribution, is the most important of all the distributions. It is v
You see the bell curve in almost all disciplines. Some of these include psychology, busines
Some of your instructors md
normal distribution. The nor
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each histogram. Is each cur| f()’ =
look bell-shaped? Calculate:
that represents the probability that one randomly chosen male is taller than 72 inches. St
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(627 pages)



SP content in Connexions

e John Treichler

e |Louis Scharf

e Sidney Burrus

e Don Johnson

e Albert Cohen

e Julius Smith

e Sam Shearman
e Rob Nowak

e Stephane Mallat

and many others cnx.org



Video Tutorials



video tutorials
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8 Camtasia Studio

TechSmith

e Qut-of-class videos put to good use by increasing
number of SP instructors

- Yoder/Padgett/Doering at Rose Hulman
— Geoffrey Hermann at UIUC

e Distance learning, time savings for training,
“reversed instruction” ...
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a few simulation platforms

Wolfram
Mathematica

)

J-DSP
.~ Editor



Discrete Convolution Demo - Figure 2.9,
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Question

and
Answer

Databases




Q/A databases

For self-assessment, automated homework, ...

Signal Processing Question and Response (SPQR)
system at Georgia Tech: >999 solved problems

Question/Answer data base (QuADbase) at Rice

QTI markup compatible with learning management
systems and Connexions: import/export questions

Track student performance through courses and
across curricula versus concepts

Under development: SP intelligent tutoring systems



SPQR: its.vip.gatech.edu

Ch. 1 Ch.2 Ch.3 Ch.4
Score Opts Opts Opts Opes
Percentage 0% 0% 0% 0%
Attempted/Available 45 0/39 0/33 0/23
Questions
CHAPTER I
1 H 2

Ch.5 Ch.6 Ch.7 Ch.8 Ch.9 Ch. 10 Ch. 11 Ch. 12 Ch. 13 TOTAL
215 pes 89333 pes 100 pes 1166.67 pt= Opes Opts Opts Opts Opts 2375
3583 % 8933 % 50 % 89.74% 0% 0% 0% 0% 0% 76.61%

6/31 10/28 2/40 13/19 0/13 0/2 0/0 0o/0 0/0 31/243
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» Questions: Chapter 7

v Review: Chapter 8

An ECG device (in Europe) must remove
50-Hz interference. Suppose that this is
done with a digital IR notch filter

5. whose frequency response is shown in
the figure.

Determine the sampling frequency used
when the ECG was recorded.

qid |type
1222 me

15 ; A. f.=100Hz B. f.=400Hz

C.| f.=800Hz | |D. f.=1200Hz

'E.| f.=28000Hz

ANSWER [B| Correct
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SCORE 100

Revisions
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QuADbase

QUAD Welcome, Richard  Sign out
NBASEN
AN
e e aa a a'd
ONONONS)
Write a question! Find questions Workspaces Messages Account Help

q. 7, unpublished
Consider the continuous-time signal x() = cos(8)

Show Source +5sin(167) + 2/ + 5.
Edit Question
Edit Roles What is the period T of x(1)? (i.e., find the smallest
Publish... T such that x(¢ + kT) = x(t), where k is any integer)
Delete Question
2
a) vy
2
b) T
c) 4

d) none of the above

© Richard Baraniuk. Licensed under CC-BY 3.0.



Peer Evaluation



diversity

“Ecosystems need diversity — you have to allow for
a waste of time and resources.”

“If you knew nothing about the Internet and were
trying to figure it out from data, then you’d
conclude that it was designed for the transmission
of spam and porn.”

- Kevin Kelly (Wired, October 2010)
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must be scalable



lenses

social software for quality control
inspiration: g Mt




lenses

social software for quality control
inspiration: g oo

< IEEE
IEEEcnx.org




lenses

social software for quality control
inspiration: g %°Hote

<©IEEE

IEEEcnx.org cnx.org/lenses/mos
yourSchool.tx/cnx
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Module by: Don Johnson. [ E-mail the author

Based on: White Gaussian Noise by Don Johnson
User rating (?): (0 ratings)

Summary: Detection theory is specialized to the most common decision problem that occurs in signal processing: determining which signal was received in the
presence of additive noise.

Far and away the most common decision problem in signal processing is determining which of several signals occurs in data contaminated by additive noise.
Specializing to the case when one of two possible of signals is present, the data models are

« My R() =so(l) + NO,O<I<L
e M, R(1) =s,() +NOO<I<L

where {si(l)} denotes the known signals and IV (l) denotes additive noise modeled as a stationary stochastic process. This situation is known as the binary
detection problem: distinguish between two possible signals present in a noisy waveform.

We form the discrete-time observations into a vector: R = (R(0),...,R(L — 1))T. Now the models become

To apply our detection theory results, we need the probability density of J2 under each model. As the only probabilistic component of the observations is the
noise, the required density for the detection problem is given by

Pgla, (T) =Pn (r—8i)
and the corresponding likelihood ratio by

_Pn(r—s)
Alr) = Py (7 — 80)
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Welcome to the IEEE-SPS/Connexions project website.

As IEEE Signal Processing Society (SPS) President Alfred Hero announced in the November 2007 IEEE Signal Processing FONT SIZE

Magazine, the IEEE is embracing the concept of open access and joining a growing worldwide movement of concerned CIRR

organizations and individuals who aim to democratize access to knowledge and educational materials.

In this project, the IEEE-SPS is working with the open-access publishing project Connexions (http://cnx.org) on a major
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imprimatur of the IEEE brand for quality. Leadership within the IEEE-SPS is provided by the Signal Processing Education
technical committee.

e administrative management system for the
IEEE-SPS lens

e akin to Manuscript Central, etc.



IEEE-SPS/CNX organization

e Subcommittee of the SPED technical committee
(akin to an “editorial board”)

Roxana Saint-Nom (chair)
Richard Baraniuk

Sidney Burrus

Woon Seng Gan

Roger Green

Wayne Padgett

Bryan Usevitch

Douglas Williams

Mark Yoder
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commuhnity




SPEN and beyond

¢ Get involved! spenproject.org
— 2nd SPEN Workshop 20 September 2011 at Georgia Tech
— contact richb@rice.edu for more info

e Contribute:

- textbook/course/notes/lecture materials to Connexions
— video tutorials

— interactive simulations

— questions/answers/feedback

e Volunteer as a peer evaluator IEEEcnx.org
for the IEEE-SPS lens



