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What's needed for successful on-line
courses to achieve CS10K?

- How do we teach thousands of high school teachers,
possibly with little mathematics or computer science
packground?

- What kind of pedagogy will fit into the lives of in-service
high school teachers?

- How do we create sufficient, high-quality on-line materials
to lead to successful CS learning at a distance?

- What will motivate high school teachers to be motivated to
take classes, to be engaged with the content, and to
sustain their interest?

- What do teachers need to develop into successful
computer science teachers?




2 Concrete Examples

1. Open University UK

2. Studies of adult professionals studying computer
science




1. UK Open University

- A university that accepts
all students, with tens of
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at any time.
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Remote-classroom vs.
Correspondence Model

» The OU depends on a correspondence school
model:

Create high-quality, engaging materials.
Design expecting students to study on their own.
- Alternative model: Remote classroom.

Record the classroom (e.g., lectures) as they
happen, then make them available for replaying.




Differences: Costs and
Engagement

» Ratio of fixed costs to variable costs in Open U Is
2000:1, compared to 8:1 in traditional universities.

» Rely heavily on books, because the quality can be
maintained without increasing costs.

— =

T{}ﬂ! lnst:it_l.l_t_innzl costs

Number of students




Even today
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2. Challenge of CS
pedagogy

- How do adult professionals learn CS?

- What is it like for adult professionals in on-line CS
classes?




Who are graphics designers
who program?
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] o Statement Yes No
O BUt do Some Slgnlflcant Have yvou had formal training in pro- | 38.9% | 61.1%
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Where are they getting their
CS knowledge?

- Mostly on-line: o
FAQs and other oo
documentation ”E I I T

Books (when & ﬁ'_ﬁ ¢S

applicable)
Figure 3. Percent of Participants Rating Resource as Likely or Very
LOtS Of examples and F Dorn & Guzdial, CHI 2010

networking. e &, Resoures for Learning
* Not so much classes
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» code samples or example demos = books
= walkthroughs and mutorials (e.g., | * code samples

www.wischools. com, www. * tutorials or other help files
smashingmagazine .com) provided with software

= language or library mfercnces « manuals
{e.g.. www. ruby—doc. org) o colleagues, friends, or

» subscnption-based online Instructors
traiming sites (e.g.. e strangers with similar job
www. lynda.com) descriptions (e.g., other

» forums or user groups webmasiers)

» blogs, both as authors and as s classes
readers

® podcasts




What do software engineers do?

Answer: The Boring Stuff. _
Dorn & Guzdial, ICER
2010

P2: 1 was able to take different samples from different

places and instead of just being let's say an MIS
major, or computer science major, you know it's—

you're not going to be front-end anything with

computer science. You're going to be back-end
everything.

P4: | think as a front-end developer, you focus more
on the design and the usability, and you're focusing
more on the audience. And then on the back-end |
think you're focused on more, these are like the
software developers. And they're programming

something, and they don't really see what it's

gonna look like; they're just making it work.




Who is In CS?

Like Yardi and Bruckman (ICER 2007), participants held negative
stereotypes of those in CS:

P2: | went to a meeting for some kind of programmers, something
or other. And they were OLD, and they were nerdy, and they
were boring! And I'm like, this is not my personality. Like | can't
work with people like that. And they worked at like IBM, or places
like that. They've been doing, they were working with Pascal. And |
didn’t...l couldn't see myself in that lifestyle for that long.

P5: | don't know a whole ton of programmers, but the ones | know,
they enjoy seeing them type up all these humbers and stuff
and what it makes things do. Um, whereas | just do it, to get it
done and to get paid. To be honest. The design aspect is what
really interests me a lot more.




Why don’t they take CS
classes?

P7: | started out In computer science, but didn't
like It at all. The fact that | wasn't learning anything
new. | took an intro to programming course, and
then | talked to some other people in the program
and it was all repetition and | guess there wasn't any
really new. So you weren't really learning any
concepts. You were learning the languages, and
| didn't like that at all. So that's why | left...

Do we just teach languages?
Why don't they see the concepts?




They want to know more

P1: So | mean technology changes. So what | am ideally
looking to focus on are like the foundation. The things that
change less, you know what I'm saying? Like computer
sclience um, theory, you know I'm saying | mean? That
kind of like, it's applicable to what | do, and it's not so
constantly shifting.

P10: | was the kind of programmer that could make stuff
work. But | didn't really have solid understandings. At one
point | picked up a book on design patterns and | looked
at it, and | was like that's really, that's really
iInteresting...So | was like well | wanna keep doing that
because It made me a better programmer. And it was
more fun to program, and it was more thought
provoking.




How do we teach working
high school teachers?

 Study of adult/professional students in CS classes.
They don't have the time to spend hours in front of the IDE.
Lacking background, e.g., in mathematics.
They get stymied by small errors.

When Lite and Learning Do Not Fit: Challenges of Workload and
Communication in Introductory Computer Science Online

KLARA BENDA, Georgla Institute of Technology
AMY BRUCKMAN, Georgia Institute of Technology
MARK GUZDIAL, Georgma Institute of Technology



“TI had my few afternoon hours that I could work on the stuff but i1t all just bolled
down to me not having time for my famly when I was talking the courses. I think the

bottom lmme was with my famly structure, I shouldnt have taken more than one

course at once.” [...] “sometimes I felt hke I wasn't puttine enough mmto one class
because I was putting =0 much mto the other class.” [...] “Then I had to put more

time mto the family, because I didn't put 1n as much as I should have, but I still had
to put time mn for them.™

Andrew - “I said one time that I couldn't get this mathematical problem to work. His
response was, ‘I'm not going to teach yvou algebra.” So if you get one hittle piece or
spacing wrong, 1t doesn't work.”

John — “There were times that 1t would take me hours to find one comma out of place,
or find that one something that was wrong, so I didn't mind sticking with 1t but it

just got to the point where I just didn't get 1t



What teachers want and what they
find
Quote from Computinged.Wordpress.com:

One word: Summer. | have taken several courses in order to be ready to teach
CS 1, which | am teaching this year. First, | went through a textbook. Then |
took a six-week online course. Then, | basically took my own course. The six-
week online course was a disaster for me. The content was good, but | had no
time to complete all the assignments. Those were all first-level courses and now
that I'm ready for CS 2 essentially, it's harder to find things. Everything | see is
geared toward the complete novice.

I've looked an online courses through the community colleges, but they often

don't offer what | want in the summer, which is when | have time. And places
that do offer good courses in the summer are ridiculously expensive. I'm not

going to pay $3k to take a course, even if it would be "good for me".

One thing I've done that's been successful is the weekend workshop. I've done
a couple of these to pick up, for example, Arduino programming or Scratch. But
these are usually focused around a particular technology, and geared toward
beginners. If you have time to continue playing around with what you've learned,
then it's great. | took both of the workshops in the summer. See? Summer!




What are your issues and solutions for
on-line CS classes for teachers?







What are your 1ssues and solutions for
on-line CS classes for teachers?
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