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C for Non-CS Students

• Practical imperative/procedural

programming

• Basic data structures and theory

• 60 students

• 15 x 90 min lecture,

7 x 90 min seminar, 3 x 3 h lab,

15 x 90 min student tutors
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C for Non-CS Students

• Start with a tiny system and language

• … that can do (sort of)

meaningful things

• … and may actually be the real thing,

in some cases.

• So: no LEGO Mindstorms, no Arduino
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• TI LaunchPad MSP430

• IAR Embedded

Workbench

(size-limited)
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• Why to flip the class

• Technology & technique

• Videos for learning

• Online activities

• A bigger picture
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Lectures are “Relaxing”

Poh/Swenson/Picard, A Wearable Sensor for Unobtrusive, Long-Term Assessment

of Electrodermal Activity. IEEE Trans. Biomed. Eng. 57(5) 1243–1253 (2010)
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It’s impossible to learn very much

by simply sitting in a lecture,

or even by simply doing problems

that are assigned.

Richard Feynman. Feynman Lectures in Physics, Preface, 1964.
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The Workload Delusion

Daten: R. Schulmeister, C. Metzger, T. Martens: Heterogenität und Studienerfolg

http://www.zhw.uni-hamburg.de/zhw/?page_id=419
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Lost Time

• What to do without a teacher?

• Homework too complex?

(Giving up too early?)

• Reading books is antiquated?

•
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Face-to-face: Individually:

Exposition Practice
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Face-to-face: Individually:

Practice + Discovery Exposition

Inverted

ClassroomModel

= Flipped Class
Baker. The Classroom Flip (2000).

Lage/Platt/Treglia. Inverting the Classroom (2000).
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Flipping the Class, ICM

• Face-to-face:

BYOD

– complex problems

– deep diagnosis

– mentoring

• Computer

– canned explanations

– simple exercises
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MOOCs for Blended Learning

http://www.businesswire.com/news/home/20130410006022/en/

https://www.edx.org/press/gates-foundation-announcement
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My MOOC: Udacity CS222

http://forums.udacity.com/questions/15000024/where-is-everybody-from#cs222
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Another MOOC: Biolelectricity

0% 10% 20% 30% 40%

Doctoral Degree

Master's Degree

Bachelor's Degree

College

High School

No High School

Daten: http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/6216/

Duke_Bioelectricity_MOOC_Fall2012.pdf
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Two Different Audiences

• 100% online doesn’t work

for most typical students.

• Some blended approaches do.

• Standard MOOCs have a well-

educated audience.
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Studio in the Classroom
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The Digital Whiteboard

• Scribbles, derivations, …

• IDE in action: debugging etc.

• Results via webcam

DEMO
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Efficiency

• Record in front of an audience:

focus, ethusiasm,

tolerate glitches

• Don’t edit.

• Don’t review from A to Z.
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Efficacy

• Interleave tasks for the audience,

look at results:

don’t fly too high.

• Record problems & solutions

from the face-to-face phase:

(complex) worked examples.

DEMO
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Lecture Recordings

1964

Richard Feynman

http://research.microsoft.com/tuva

2012

Leonard Susskind
http://youtu.be/JqNg819PiZY
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Salman Khan

http://youtu.be/RoXmKYjpLGk https://www.khanacademy.org/

2007

2013
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Khan-Style Videos

• Informal, colloquial, authentic

• No clutter, no glitz

• No ruler, no compass

• No (?) editing

• Short and focused
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Khan-Style Videos

Multimedia by the book!
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Star Professors?!

Carpenter/Wilford/Kornell/Mullaney. Appearances can be deceiving:

Instructor fluency increases perceptions of learning […]. Psych. B&R 2013.
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Understanding?!

• “Perfect” videos can promote

misunderstandings.
Derek Muller. Designing effective multimedia for physics education.

PhD Thesis University of Syndey, 2008.

• The less you know, the more you

overrate your competency.
Dunning/Johnson/Ehrlinger/Kruger. Why people fail to recognize

their own incompetence. Curr. Dir. Psy. Sc. 12(3), 83–87, 2003.
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Self-Reports of Learning?!

• “Yeah, sure, I can do that. ”?

• Questionnaires?

• “Like it”?
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Worksheets etc.

• Write and draw:

retention

• Value due to one’s

own contribution

• Fight distractions
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MOOCs: Quizzes
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Quizzes for Focus

• Dead-man switch

• Not too basic,

please

https://learn.open2study.com/mod/lesson/view.php?id=1763

Szpunar/Khan/Schacter. Interpolated memory tests reduce

mind wandering and improve learning of online lectures.

PNAS, April 2013.
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Exercises

• Skill & Drill
Skinner: Programmed Learning, 1958

• Did you get it?

• Test-induced learning
Marsch/Roediger/Bjork/Bjork. The memorial consequences

of multiple-choice testing. Psychonomic B&R 14 (2), 194-199 (2007).
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Fostering Deep Learning

• Strategy: What’s the next step?

• Self-explanations,

possibly with peer review
Roy/Chi. The Self-Explanation Principle.

In: Mayer. Cambridge Handbook

of Multimedia Learning, 271-286, 2006.

• Discovery learning
But: This is easy for some students

but very demanding for most.
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Software and quizzes by Robin Woll

• Quizzes within the video

– What’s the next step

– Simple exercises

– Prompts for self-explantions

• Gamification
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More Online Activities

• Simulations

– roll your own

– canned

• Forum, chat

• Peer review

• Group viewing

• …

https://www.edx.org/courses/

MITx/8.02x/2013_Spring/courseware/

Week_1/tealsim_gauss/
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Does It Work?
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Benefits

• Far more supervised practice

• Far more immediate feedback

• Far less Facebook and Whatsapp

in class

• Far more topical discussions with

and among students during class

• More fun
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Exam Results

Percentile

Points

better→
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Why no Bigger Effect?

• No quizzes for the videos ‒ yet

• Standard written exam

fosters superficial learning

• Challenged students focus

on other subjects first
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Are Videos and Quizzes

Academic Education?

• Spoonfeeding?

• No more reading?

• Oversimplification?

• Too few “desirable difficulties”?
Bjork/Dunlosky/Kornell. Self-Regulated Learning: Beliefs, Techniques,

and Illusions. Annu. Rev. Psychol 64, 417-444 (2013).

• Too little “invested mental effort”?
Salomon. Television is “easy” and print is “tough”.

J. Ed. Psychology 76(4), 647-658 (1984).
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Subject Matter is King?

• Force Concept Inventory, 1985

• Harvard “A Private Universe”, 1987

• An engineer: Squared or cubed

is the most complex thing you do.
Kent/Noss. The mathematical components of engineering expertise.

Engineering Education 2002.
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Subject Matter is King?

• 50% suffice to pass the exam? 

Mastery?!

• “Elementitis”

(D. Perkins)

vs. “Story-

Centered

Curriculum”

(R. Schank) 

Unit 1 – Houston, We Have a Problem

Unit 2 – Houston, We Have a Solution

Unit 3 – Contagion

Unit 4 – Responsible Fishing

Unit 5 – Antilock Braking Systems

Unit 6 – Wildfire

Unit 7 – Advanced Applications

of Numerical Methods
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www.j3L7h.de


