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LON-CAPA Overview

For some of you, this conference may be
your first exposure to LON-CAPA

Elevator-Version of LON-CAPA Project
LON-CAPA is

= free

= open-source

= a learning content management system
= an assessment system



na aNnA () )ner

Free:

= “Free beer”: no licensing fees

= “Free speech”: source code, Bugzilla, mailing lists,
research results, all out in the open

Open-source: while ($line=<IN>) {
chomp($line);

yOU Pan_read’ Sline=~s/\s+$//s;

modify, improve, $line=~s/\"//g;

Sline=~tr/A-Z/a-2z/;
@entries=split(/\,/,$1line);

Original Code Of Susername=$entries[4];
the system

adapt, etc, the

BUT: derivative must be distributed under same
license, i.e., GNU General Public License
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shared Resource Library

The distributed
network looks like
one big file system

You can see each
Institution, the
authors at that
institution, and their
resources

IE' Domain - s¢ (University of South Carolina)

A4 E' Domain - sfu (Simon Fraser University)

b @balthelo
P Pchemasi
4 @exafx

b @hanlan
4 @mxchen
¥ Pstavieri
b @w jungic

|E| Domain - sunysb (SUNY Stony Brook)

v |§| Domain - tmec (Truckee Meadows Community College)

b @jensen
b @mbauer
V@souza
» = Greenberg
default.sequence (metadata)
b = samples

@tesluserl

IE Domain - ucf (University of Central Florida)




shared Resource Library

esources may pe wel
pag es ... Impedance

The addition of the thiee cwents (through the resistor,
the incluctance, and the capacitance), each of which is

= Example: Looping 90° out of phase with each other, in quachatwe yields:
A A toy car can go through a looping if it is fast enough. What are the forces that act on it? How
fast does it have to be? 7 2
nli The motion is obviously circular, but non-uniform: the car will slow down on the way up, and V = JVR + (VC - Vl.)
speed up on the way down. With 7 being the radius of the looping, the x-axis horizontal, the y-
E axis Poin[ifn'i up, the origin :cing in the center of the looping, and 6(s) being the angle, the 3 3
position of the car is given by _
= = JAR)’ + @A X -1Xy)
(l)=|/ reos(0(h)
\ rsin(0(9) — 2 2
: as long as it does not fall off the track. - I R +(Xl: -XL) R
The figure below illustrates the setp: —
y =1Z
] where [ is the curent, X and X are the capacitive
VI and nductive reactances, respectively, and Z is the impeclance. Putting in the values of the reactances, we
2 obtain for Z:
2
ar
6(t)
L Focal Length
- —

‘The following pictures are taken from the same vantage point with three different zoom lenses:

* 17mm-35mm wideangle zoom
* 24mm-70mm normal zoom
* 70mm-300mm tele zoom

using a digital camera with an image sensor of 24mm x 36mm (standard so-called 35mm image format).

, 1 !
R* +| —— —2nfL
2nfC

dl has its minimum of Z = R when

EXAMPLE

24mm wide angle

17mm extreme wide angle

wg = (Lc)-lfz'

e LC circuit. This is the resonance frequency of the RLC circuit. The
ance and of the reactances is shown in the figue.

e to be added in a special way. They end up as a single quantity Z, the
ent of the resistance.

48mm normal



shared Resource Library
... Or simuiations and animations ...

Stroma

Plastocyanin

Play animation number:

- -

Animation speed:
() faster

Photosystem |1

Thylakoid Lumen

ATP synthetase

(1) (2)[z](2)(s])(s](7](&] (o]

(O medium
(O slower



... or this kind of
randomizing
online problems

A crate with a mass of 155.5 kg is suspended from the
end of a uniform boom with mass of 89.5 kg. The
upper end of the boom is supported by a cable
attached to the wall and the lower end by a pivot
(marked X) on the same wall. Calculate the tension in
the cable.

(m)

Vertical position, y,
o

01 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16
9



shared Resource Library

...Special emphasis on math

What is the derivative of

————
oo A
e T

=

with respect to 17 4tA2,8tA7

You need to multiply with the original exponent.
{ Submit Answer ) Incorrect. Tries 1




shared Resource Library

... chemistry ...
(000 Untitled e

" Select substituent & |

The image below is CoH40,

CLR DEL D-R +i- Do JME

OO

|
[
[
2
>
O
O
&
0

O

“
Hscj// o

OH

Draw acetic acid.

[ Draw Molecule |
( Submit Answer ) Tries 0/99

JME Editor courtesy of Peter Ertl, Novartis
[ Insert Answer |

(Close ) [ Help)




shared Resource Library

... physical units ...

Elevator Problem Due never

An elevator (cabin mass 500 kg) is designed for a maximum
load of 2600 kg, and to reach a velocity of 3 m/s in 5 s. For
this scenario, what is the tension the elevator rope has to

withstand? 32270 kg*m/sA2
( Submit Answer ) Tries 0/99




shared Resource Library

--.Dynamic Graphing

Two short coils are located close to each other as shown below. The current [,(t) through Coil 1 is variable and shown
as a function of time in the plot below.

ST =

1 [ —

The following are different predictions for the voltage V2(t) induced in Coil 2.
Option A Option B

[

Option C Option D

Which of these options could be the correct measurement of V,(t)?
A, Option A
B. Option B
C. Option C
D. Option D

Which one of the following actions would result in & higher magnitude of the peak voltage across the Coil 27

A. Placing the whole apparatus into & medium with lower permeability.

B. Increasing the current through Coil 1 by a constant positive offset Al ie., I}{t) = I;(t) + Al

C. Decreasing the number of turns of Coil 1.

D. Changing the current through Coil | more rapidly.

E. Decreasing the number of turns of Coil 2.
1f Coil 1 has 180 turns, and Coil 2 has 380 turns, and if a current of J; = 3A through Coil 1 results in an average flux
of ®y = 0.087'm? inside Coil 2, what is the mutual inductance?
Now the coils are moved closer together, so that the new mutual inductance is 68 H. What is the magnitude of the
induced voltage V, while I, is at a constant 347
Using the same setup with a mutual inductance of 68 H, what is the magnitude of the induced voltage V), if I; increases
with 5A/s? ]

Pristed frow LON-CAPA

Gerd Kortemeyer 1

Two short coils are located close to each other as shown below. The current [,(t) through Coil 1 is variable and shown
as a function of time in the plot below.

‘ |
= .;

Col 2

{2) “

e
dy

The following are different predictions for the voltage Va(t) induced in Coil 2.

Option A Option B

:, 3 |
H H

Option C Option D

U 1 T

Which of these options could be the correct measurement of V,(t)?
A, Option A
B. Option B
C. Option C
D. Option D

Which one of the following actions would result in & higher magnitude of the peak voltage across the Coil 27

A. Decreasing the number of turns of Coil 1.

B. Placing the whole apparatus into & medium with lower permeability.

C. Decreasing the number of turns of Coil 2,

D. Increasing the current through Coil 1 by a constant positive offset Af, ie., I{(t) = Li(t) + Al

E. Changing the current through Coil 1 more rapidly.
1f Coil 1 has 190 turns, and Coil 2 has 370 turns, and if a current of I; = 3A through Coil 1 results in an average flux
of @ = 0.07Tm? inside Coil 2, what is the mutual inductance?
Now the coils are moved closer together, so that the new mutual inductance is 50 H. What is the magnitude of the
induced voltage V; while [, is at a constant 347
Using the same setup with a mutual inductance of 50 K, what is the magnitude of the induced voltage V;, if I, increases
with 24/s7 |

Priated fram LON-CAPA EME Licessed usdes GNU Gesmval Pablic Licmas
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Shared Cross-Institutional Resource Library



Resource Assembly

Shopping Cart

-
I"

T

.« e
e

S

“‘Supermarket”

: ’/

4 El Domain - s¢ (University of South Carolina)

A IE Domain - sfu (Simon Fraser University)

Z abalche lo

¥ P chemasi

aexafs

A 4

Zhanlan

A 4

@mxc.hen

<=

W

gsldwen

-

/"/f._‘

Pt

74

"
l-

b @v_]unglc

b g Domain - sunysb (SUNY Stony Brook)

v El Domain - tmec (Truckee Meadows Community College)

/s

g_]ensen

b ambauer

v asouza

» E Greenberg

default.sequence (metadata)

b = samples

v El Domain - ucf (University of Central Florida)

4 atestuserl




Resource Assembly

__F ragment Level Resource
92 ) GIF, Movie, Applet, Problem,
1:" ’] = Metadata {Author, Abstract, Keywords, ...}

Nested Assemblies

No pre-defined levels of
granularity (,module”,
,chapter®, etc)

People can never agree
what those terms mean

Re-use possible on any
level

Resource
Assembly
Toal




Resource Assembly

Compiles modules
about conservatlon

Writes module about
energy conservation

al ;.l., D ";-
< ' nte Q
Poi §¢z‘>¥’ |I | s’f?‘s ' ,g;o

Grand adge, MPEX'S ,f \
w el v‘.& o
" Mun cie, [N :XN - e

3 ”\‘ ” Vi3 NINgton

J"
'v
$ n’),

."",. “.:\, l(’ ol m bia, 58 f
b o 4 e A

Tlah se=, FL

A% t"i’.ll

Melbourne, FL
" 4

Writes module about
momentum
conservation

4 "W Uses whole

7 \gllassembly

BN his course

17
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Course Management

Main Menu Return to Last Location Navigate Contents Course Documents

InStru ctors can Navigate Course Contents
d I reCtIy Use the Ll ¥4 [ select Action $)(Go)  (Sortby:) [ Default D)

assembled material ;..
in their Cou rses K Calendar Overview

& E Electrostatics

navigational tools for =& s
students to access " cacios

n m apacitors
the material E.EC—"—
Capacitors Materials
g ra d e b O O k 5 Capacitors Homework

. . Force (%] Answer available
communi Catl ons Spherical Capacitor %] Answer available
calendar/scheduling (2] Separion 5 Auswer avaiable
. Dielectric Constant %] Answer available
access rights oo e 5 Answer avallabl
management 2 bictocsic consin 5] Answer availabie
I Energy Density ] (%] Answer available
po rtfo I 10 S pa ce Capacitance [%] Answer available

Capacitance 2 %] Answer available




D namic Metadata
Cours Management I Course Management I

Campus / Campus B

m; J




Dynamic Metadata

©  Dynamic metadata from usage
© Assistance in resource selection (,amazon.com®)
* Quality control

Access and Usage Statistics

® Eukarvotic Gene Control [msu/bio/Gene Expr/111£03GeneCntrl.sequence|

® Back to the Original Question
[msu/bio/Gene Expr/problems/originalquestion.problem|

® Eukarvotic vs Prokarvotic Gene Expression 11
[msu/bio/Gene Expr/problems/evkvsprokII.problem|

Assessment Statistical Data

e LBS 145 - Spring 2004
® 7ZOL 341 - Fall 2003

e BS111-Fall 2003

yoblem 291
r of tries till solved 1.37
ee of difficult - 0.36)




Recent Developments



The LON-CAPA Community.

Shared LON-CAPA Shared Resource Pool
content 350000 1~
repository  swoe + s
With over | —225.
340,000 5 s et aen
resources 5 ..
100000
50000

0 D s
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year




The LON-CAPA Community

1 30 LON-CAPA Domains
60

institutions . %
in total [~ Tmee %

Number

2003 2004 2005 2006 2007 2008 2009
Time




The LON-CAPA Community

High Schools, Colleges, and Universities

... plus grant projects and publishing companies.



The Consortium

Long-Term Sustainability of the Project

Currently three member institutions:

= Simon Fraser University

= University of lllinois at Urbana-Champaign
= Michigan State University

Possibly two additional members soon



Year In Review

What happened since our last meeting at
Simon Fraser University?



Version 2.7, Sept. 15t 2008

= Course coordinators see recent enroliment
changes on the "What's New" screen.

= After cloning a course, Course Coordinators
can shift all dates and times at once to adjust
to a new semester or year.

= Course Coordinators can switch roles on-the-
fly to test their courses from the perspective of
students, instructors, and teaching assistants.



T E——

2.7 cont.

= The DragMath editor was incorporated into
algebraic and formula response problems.

= Students can now self-enroll into designated
courses, and the process can be coupled with
other institutional authentication and
authorization system
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Version 2.8, Jan. 20t 2009

= Files uploaded by students for submission to
assignments are subject to a size restriction.

= The assigned quota and the amount of disk
space currently in use for the user's Portfolio
are displayed.

= The zip-file that instructors can download with
all files submitted by students to a particular
assignment now includes files uploaded directly
as well as files selected from Portfolios.



)
2.8 cont.

= System-generated text in a notification email is
localized according to the recipient's or course
language preference.

= The starting day of the week used in the
calendar is determined by locale.



Version 2.9 is already branched.

Anticipated:

= Additional work on import from other course
management systems

= Support for the “R” statistical package along the
lines or Maxima

= Enhanced logging and editor for slot reservations

= Enhanced self-enroliment and course request
system

= \Wider use of WYSIWYG editor
More details tomorrow.



3.0

Work for version 3.0 is already under way.
Some significant interface redesign work.

Again, more details tomorrow.

Arne Tempelhof (Course Coordinator)
Testkurs Arne Tempelhof

Main Menu Return to Last Location Navigate Contents Edit Course Groups Switch course role to... \
@ Course Content » Practise Problems » Problem 42 s E @

Functions
: Provide my evaluation of this resource @‘ Provide feedback messages or contribute to the course discussion about this
resource

I;l_ Message permanent Roles Help  Exit

a Show Metadata

W | set a baokmark for this resource Q} Modify parameter settings for this resour

Type Question Here.
\ [\ This is fail One. It is currently set to "Green."

|| This is foil Two. It is currently set to "Red."
|| This is foil Two. It is currently set to "Red."
|| This is foil Three. It is currently set to "Green."

Submit Answer | Tries 0

Horamessoge B




Scholarship

LON-CAPA-related:

= Three peer-reviewed publications
= Three conference presentations
= One book chapter

= Two current grant projects

= Two grant applications

= Potential new project: recruitment and
retention of high school physics teachers —
anybody else interested?



aNnder Diffe

Self-reported first action on problems

Discuss with teaching
Discuss with teaching assistants
assistants
9%

3%

Discuss with friends
Immediately attempt 3%
39% ]

Discuss with friends Immediately attempt

58%

,

Use online discussions
2%

Read up on topic
34%

Read up on topic
41%

Female Male



Gender Differences

— Male (85,070 total)

3 - ' - = '‘Female (126,047 total)

Re-Submission
after Failed
Attempt

Percentage of Submissions
N

O rrrrrrrrr+ 1 rrrrrr oo r oo r oo 1o 1o r1r1r1r1rrrrr1rr1r1rr1r1r1r1r1rr1rrrrrrrT T T T T T T T T

0 5 10 15 20 25 30 35 40 45 50 55 60
Seconds between Submissions to the same Problem



Gender Differences

Most significant difference: how to make
use of the allowed multiple tries

Most other differences statistically
insignificant



German VITA project became finalist in
European elLearning Award eureleA 2009

file:///Users/korte/Documents/LON-CAPA
%2_0Presentations/vitamvideo.swf

LrgEureleA 2009

Finalist



aEmsTE—

Strange, but expected
development

Blackboard bought Angel

Already bought WebCT
Sues Desire2lLearn

earnin

What We Do Leadership Investor Center Media Center Events Careers Locations




Conference Logistics



Schedule

Make sure to register at the desk in front of
Sparty’s and get your package
Based on feedback:
= Less plenary talks

= More F2F social networking time
* More hands-on workshops 4
= More caffeine

The schedule is in your package

In parallel sessions, you can attend any
one session, or even switch midway




| Laptops and Connectivity

In Sparty’s, you can check out a laptop
Connection information in your package

Return the laptops into the cart for
charging between sessions

There is a limited number of outlets in the
session rooms

The dorm rooms only have wired internet,
we have cords that you can use



Breaks and Meals

Coffee breaks are in Sparty’s
Meals are in the upstairs cafeteria
Eat all you can, we already paid for it



Posion

You can set up your posters during lunch

time
SF

See us in Sparty’s
/& <<t
P&




... Welcome!

Once again, welcome to
Michigan State University! !

e




