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LCMS

eProviding high quality learning content in an online
environment is time and cost intensive

eTypical scenario today:

eOnline material is developed by only one instructor

eOnline material is used by only one instructor
eOnline material is used in only one course
eNo assessment of learning effectiveness

eIn-effective use of time and resources




LCMS

eMuch better scenario:

eOnline material is developed and reviewed by more
than one instructor

eOnline material is shared among instructors

eOnline material gets used across many courses and
disciplines

eContinual assessment of learning effectiveness




LearningOnline Network

@ LON-CAPA learning content
management is: Institution A Institution B

disciplinary content repository

Content Content
@ a tool to seamlessly assemble Fitouioly Assembly

this content
Shared Cross-Institutional
@ a complete course Content Repository
management system to readily

deploy this content
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LearningOnline Network

Impedance

The addition of the three curents (through the resistor, & Grab File Edit

the incluctance, and the capacitance), each of which is
90° out of phase with each other, in quacratwe yields:

V= \‘Vnz +(Ve- VL)z

= JAR + (A X -1X,)’

= IQ{RZ + X -X)

=1Z

where [ is the current, X and X are the cap:

and inductive reactances, respectively, and Z i
obtain for Z:

Z is dependent on the frequency and has its m Thylak0|d Lumen

the frequency of oscillation of the puwe LC cirt 0 L v
frequency dependence of the impedance and o S

In summary, reactances in series have to be ad

impedance, which is the AC equivalent of the | Animation speed: . _
) faster Play animation number:
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Integrated Scientific Typesetting

<html>
<head>
<title>A Math Equation</title>
Combined RIALlte
<body bgcolor="#FFFFFF">
HTML/ The function is
LaTeX <m>\[f(T)=\frac{1H\omegah\int_{0}A{Tidt\frac{1HtA2\ ] </m>
where <m>S\omega$</m> is the frequency, and <m>STS</m> is the period.
< /body>

Source </htmi>

Configurable online rendering:
As HTML As Image Using Mathtype fonts

Compatible Compatible Configuration
Low bandwidth high bandwidth Low bandwidth

The function is The function is The function is
I 11
A= | == | dig
w0 2 wJo F

where o is the frequency, and T is the period. where w is the frequency, and T is the period.
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Integrated Scientific Typesetting

<html|>
<head>
: <title>A Math Equation</title>
Combined EILZUE

<body bgcolor="#FFFFFF">

HTML/ The function is

LaTeX <m>\[f(T)=\frac{1H\omega}\int_{0A{Tidt\frac{ IHtA2}\]</m>
where <m>S\omegas</m> is the frequency, and <m>STS</m> is the period.

< /body>
Source </htmi>

Prin $- The function is

HTML->LaTeX
PDF output
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Licensing

eAuthors keep copyright and ownership

eAuthors grant right of use

eAuthors determine who can use their content and how
eUsers cannot modify source

eConfigurable so that users cannot even see source




Network

eNetwork of connected
servers

eAny server in the network
can serve any resource in
the system

eContent replication in
background

eNetwork-wide persistent ﬁf 4
URL paths A=

O 2 http://neptune.physics.ndsu.nodak.edu/res/msu/mmp/kapl8/problems/cd

LON-CAPA




lication

O KL http://neptune.physics.ndsu.nodak.edu/res/msu/mmp/kapl8/problems/cd

eNorth Dakota State University server serving resource from
Michigan State University

oFirst time the resource is accessed, it is copied in the background

—closer to user

-MSU not stuck with serving the resource

-will continue to work if connection to MSU down

eLeaves behind subscription on MSU server

eWhen resource updated at MSU, NDSU copy is either updated or
deleted, depending on usage pattern




Bottom: Virtual Filesystem

@ Currently links 3 middle schools, 18 high schools, 4 community
colleges, and 24 universities

@ 20,900 content pages

d® 18,600 homework and exam problems
@ 12,500 images

@ 2,100 content assemblies

@ 1,100 simulations and animations

@ 500 movies

@ Publisher libraries, “back of the chapter problems”




Bottom: Virtual Filesystem

® Static metadata: Dublin Core, cross-walk to IMS

@ Dynamic metadata: use assembly data for recommender system:
Access and Usage Statistics

Network-wide number of accesses
5 890
(hits)
Number of resources using or
importing resource ® Eukaryotic Gene Control [nsu/bio/Gene Expr/111£036eneCntrl . sequence|

Number of reso s that lead up ® Back to the Original Question
- - & i 3
to thlS resource n maps [msusbio/Gene Expr/problemsforiginalquestion.problem|

Number of resources that follow . . .
this resource in maps e Eukarvotic vs Prokarvotic Gene Expression 11

[msusbio/Gene Expr/problems/evkvsprokII.problem|

Network-wide number of courses

A 45 . = 2000):
using reso e [LBS 145 - Spring 2004

e ZOL 341 - Fall 2003 Assessment Statistical Data
e BS 111 - Fall 2003

Total number of students who have worked on this problem 291
Average number of tries till solved 1.37
Degree of difficulty B0.36)

LON-CAPA




Middle: Resource Assembly Tool

Institution A Institution B 55 - D

— - J “‘ Bookmarks £ Location: |:| @ What's Related _l

Content Content
A(s)s?eren%ly Ag:erenlilaly Togele Dlsplav'Mode Zoom Qut Zoom In .
Condense Straighten Revert Undo Redo Store = Link

3% Netscape

Shared Cross-Institutional
Content Repository Start

.= From Physical Units Refresher
" to Physical Units Test
O Delete Link
Insert Resource Into Link
Done

[MRes

i e %S @9 E3)
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LearningOnline Network

Cond / "‘ ~ K
'\‘1” l"v.iplu’nﬁ@a' v
> X, L . *
W" : == FL

irne, FL

18

LON-CAPA




work

Fowlervitle“High-School

West Shore
Community

College !

STATE UNIVERSITY OF NEW YORK
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E ngton, U
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CENTRAL MICHIGAN \
UNIVERSITY '

unka, ;

\

378 State Street o ‘
Charlotte, Michigan aElbo "
mbﬂﬂuﬂlﬂmm ' WASHINGTON

FARGO, ND UNIVERSITY

@ Currently used at 3 middle schools, 18 hlgh schools 4
community colleges, and 24 universities
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Institution A Institution B

__J | Top: Complete Course

Content Content
Assembly Assembly

=== Management System

Content Repository

Course Navigation Tools
Communication features (discussion, thread)

Announcements

Portfolio space

Homework, Exams (online/offline)

e [Z% 1'00 | Sm Providing decision-making tools for the community
o

Edutools Home | Course Management Systems | | Student Services | | e-Learning Policies Future Development | About Edutools
+ Product Information ¢ Compare Products  # Make a Decision Help News Links Search (D)

Home > Course Management Systems

Most Recent Product Reviews
> LON-CAPA 1.1
Course Management Systems

» ANGEL 6.0

This site was built to assist higher education in using a more rational decision making ~ * ILIAS
process to review the many options for a course management system. D T |

This site reviews each product by researching and describing more than 40 product » ATutor 1.3
features.




Interface internationalized,
multilingual content enabled

Change Your Language Preferences
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LON-CAPA

S

dAssessment System
S




LON-CAPA's Approach

@Online assessment with immediate
adaptive feedback and multiple tries

@Different students get different versions
of the same problem

@different options \f&-‘« = A

B

@different graphs or images

ddifferent numbers or formulas




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.

@Same 2
problem,
two
students

[
o
t

deccedeceectennstrgy R &
g
L .. T

Vertical position, uy, m
O = N W s 00 - 0 9w
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Formative Assessment
e Feedback to the student

e "how am I doing?”
e "what is expected?”

e Feedback to the instructor

e “"how is my class doing?”

e “what do I need to deal with, and what not?”

e Just-In-Time Teaching
(reading and problems due before class)




Feedback to Instructor

One Homework Set
Average Number of Tries as a Measure of Difficulty

Homework 8 PHY 183

b
2
7
]
<
=
o
e
o
2,
o
=
=
=
e
5]

1 2 3 4 5 6 7T & 9 10 11 12 13 14 15 16 17
Problem Number




Resource: Two Charges

View of the problem - —we=mw Sesem ampess

T'wo opposite charges are placed some distance apart in a vacuum.

What will happen if ...7

One forth the force: The distance between the charges is doubled.
Double the force: The magnitude of one of the two charges is doubled.
Four times the force: The magnitude of both charges is doubled.

Four times the force: The distance between the two charges is cut in half.
Half the force: The charges are placed in a medium with a factor two higher permittivity.

You are correct.

Your receipt is 498-1666 14

Correct answer:

‘Answer for Part:0 |One forth the force

Double the force

Four times the force

Four times the force

Half the force

Fullname: sseomw S Sanmrs

270, oN-cAPA

MICHIGAN STATE

U N

N EaRaSelT Y

Date/Time Submission Status
Mon Jan 19 20:15:19 |Part0 (1D 11) Trial 1 Part 0 incon
2004

Answer One forth the Double the Four times the Four times the Double the

force force force force force

Mon Jan 19 20:15:29 |Part0 (1D 11) Trial 2 Part 0 incon
2004

Answer |One forth the Double the Four times the Four times the Ij‘om- times the




Problem Analysis

Foil Number Foil Name | Foil Text . Correct Value
1 _6_1_ l _2 |The distance between the two charges is cut in half. Four times the force
2 B {Thc magnitude of both charges is doubled. {Four times the force
3 _2 |The magnitude of one of the two charges is doubled. Double the force

4 _1_4_2 |The distance between the charges is doubled. (One forth the force
[5 {Thc charges are placed in a medium with a factor two higher permittivity. Half the force

Attempt 1, 186 submissi|| Attempt 1, 126 submissi

100 +> 100

80 80 One forth the force

50 [ Half the force

Same force
[l Double the force
[l Four times the force

60

40 40

-
Q
b
“
[
(=]

(o]

-
e
b
Q
“
pn

a

20 20

0 0

# Option Chosen Incorrectl

1 2 3 4 5 1 2 3 4 8
Foil Number Foil Number

Attempt 2, 125 submissi|| #ttempt 2, 83 submissiq

100 4-’ 100

80

- One forth the force
60 [ Half the force

Same force
[l Double the force
[l Four times the force

60

40 40

Percent Correct

20 20

0 0

# Option Chosen Incorrec

1 2 3 4 5 1 2 3 4 5
Foil MNumber Foil Mumber




Formative Assessment: Peer-Teaching

You are looking down on a single coil in a constant magnetic field B = 0.8 T which points directly into of the screen. The dimensions
X the coil gofroma=13cmand b= 15cm,to a* =23 cm and b* = 22 cm in t = 0.038 seconds. If the coil has resistance that remains

X X
constant at 1.7 ohms. What would be the magnitude of the induced current in amperes?
X X X I=0.39 Amperes
Computer's answer now shown above. Tries 0/12
X X X
X X % | Threaded View Chronological View Sorting/Filtering options Export?

X A % ;‘Mw [anonymous] Hide Delete Submissions (Sat Feb 19 16:21:53 2005)

I tried using Faraday's Law for a changing area and then using Ohm's Law to
find the current, but without success. Does anyone know how to do this one?

X X X
Re: e & "o e wmrsmn [anonymous] Hide Delete Submissions (Sun Feb 20 17:15:48 2005)
for your first equation use:

V=NB cos (theta) dA/dt

dA/dt is just your change in area (make sure that you
convert to meters correctly) over the time that is given to
you.

Solve for V and then plug V into the equation for Ohm's law:

I=V/R
Re:Re: o e e ssseesscsrsss [anonymous] Hide Delete Submissions (Sun Feb 20 19:25:04 2005)
what is N?

Quick question /= T e s Sssesssseecsrsmn. Hide Delete Submissions (Sun Feb 20 20:46:39 2005)



A crate with a mass of 177.5 kg 1s suspended from the
end of a uniform boom with mass of 88.5 kg. The

o
S um m a + | Ve UE| 7 pt | A crate with a mass of 177.5 kg is suspended from the

atiend of a uniform boom with mass of 88.5 kg. The upper

A (nvu(l of the boom is supported by a cable attached to the wall
ss ess I en tl ;:u| tiu- ln\\'(‘]' 4':1<l ]i.\' a z).l\'nf (111;1!'1\'«'(] \’ Ol lEu- same \\'.'1”.
]'(';11('111:”(' the tension in the cable.

17 T (e A e e S S S uE S B e S
|

!
+
|

o o

il i1 il
SRR R RN AR R R R R R R R AR R RN RN R RRRRRRRY

= =

TR R R RN N R R RN R R RN R RV RN RN RREnennnnl
TE TF

Vertical position, v, (m)

Vartiscral nacitian

S UV NI S WV NI [ G W T ————

w

{orizontal position, x, (m)

2.02%10°
[.21 %103
H() 6.07x10°
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Summative Assessment

A capacitor is completely charged with 650 nC by a voltage
source that had 350 V.

1 pt

7TA(O 1.49x 1077 B 186x 1077 C() 2.32x107°

D() 290 x 1077 E() 3.63x107? F() 453x107°
G() 5.67x 107? H() 7.08 x 107°

Vhat is its capacitance? (in F)

1 pt
gether with the voltage source already disconnected.

ow the plates of the charged capacitor are pushed to-

8. A() The charge on the plates increases.
B() The energy stored in the capacitor remains the
same.
C() The capacitance increases.
D() The voltage drop between the plates increases.
E() The energy stored in the capacitor increases.

he initial air gap was 8 mm. What is the stored energy

1 pt

if the air gap is now 6 mm? (in J)

9.A0) 0.00 B() 853x10°° C() 1.14 x 10~*
D) 1.30x 10~* E() 1.52x 10~* F() 3.41 x 10~*
G() 344 x107* H() 487x107*

A capacitor is completely charged with 670 nC by a voltage
source that had 350 V.

1 pt [What is its capacitance? (in F)

7TA(O 1.91x 1077 B 239x 1077 C() 2.99 x 107°
D() 3.74x 1077 E() 467x107? F() 584 x107°
G() 7.30x 1077 H() 9.13x 107?

1 pt [Now the plates of the charged capacitor are pulled apart
with the voltage source already disconnected.

8. A() The voltage drop between the plates increases.
B() The energy stored in the capacitor remains the
same.

C() The charge on the plates increases.
D() The capacitance increases.
E() None of the above.

1 pt [The initial air gap was 6 mm. What is the stored energy

if the air gap is now 11 mm? (in J)
9.A0) 0.00 B(O) 6.40 x 1075 C() 1.17 x 10~*
D() 2.15x 107* E(Q) 291 x107* F() 3.63x107*
GO 4.39x 10~% H(O) 5.42x 104

31
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Turning Summative into Formative

A capacitor is completely charged with 650 nC by a voltage A capacitor is completely charged with 670 nC by a voltage
source that had 350 V. source that had 350 V.,

1 pt What is its capacitance? (in F) Problem 6 Due on Tuesday, Feb 22 at 10:00 am

7TA(O 1.49x 1077 B 186x 1077 C() 2.32

D() 2.90x 1077 E() 3.63x 1077 F() 4.53
G() 5.67x 107? H() 7.08 x 107°

A capacitor is completely charged with 640 nC by a voltage source that has 375 V.

What is its capacitance?

1 pt [Now the plates of the charged capacitor are

(Submit Answer ) Tries 0/3

gether with the voltage source already disconnect( . . .
Now the plates of the charged capacitor are pulled apart with the voltage source still

connected.

The capacitance increases.

The voltage drop between the plates increases.

The energy stored in the capacitor increases.

The energy stored in the capacitor remains the same.

None of the above.

Submit Answer ) Tries 0/2

The initial air gap was 5 mm. What is the stored energy if the air gap is now 10 mm?

)

8. A() The charge on the plates increases.
B() The energy stored in the capacitor re
same.

C() The capacitance increases.
D() The voltage drop between the plates in
E() The energy stored in the capacitor incr

-/
—
-/
—
-/
—
-/
—
-/

™

1 pt [The initial air gap was 8 mm. What is the stc

- . . n o /3 _
if the air gap is now 6 mm? (in J) Csabmit Answer) Tries 0/3

9.A0) 0.00 B() 853x107° C() 1.14 x
DO 1.30x 107* E(Q) 1.52x10~* F() 341 x 10~* D() 215x 107* E(Q) 291 x107* F() 3.63x 10~*

G() 344 x107* H() 487x107* G() 4.39x 107* H() 5.42x 10~*

328| ON-CAPA




Turning Summative into Formative

Test 1
I fter
before

Test 2
I o ftcr
before

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Test 3
I o tcr
before

8

9

10 11 12 13 14

Corrections - Test 1|

Corrections - Test 2

8 9 10 11 12 13 14 15 16

Corrections - Test 3

6 7 8 9 10 11 12 13 14
Score
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@ Open-source free software
@ GNU General Public License

@ No license fees

@ Can be modified, extended, improved,
adapted ..

Y. ~ .
@ Developed by educators for educators r.
QLON-CAPA pNEEESIE O




Open Source

@ Code contributions by
@ Florida State University
@ Ohio University
@ Simon Fraser University Vancouver
@ Hebrew University Jerusalem
@ UNICAMP Sao Paulo

@ Nagoya University




Runs on Intel or AMD hardware

Approx. 200 concurrent sessions per
server

Linux operating system

e Standard free distributions:
Fedora, SUSE

e Enterprise versions:
Redhat Enterprise Server

e No additional database, etc, needed

37 MICHIGAN STATE [JBSe8
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LON-CAPA

Does It work?




Effectiveness

LON-CAPA is a tool, not a curriculum.
Effectiveness depends on how it is used.
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Time-On-Task

@ Academic year 2004/2005

@ Approx 12,600 (fall) and 10,800
(spring) MSU students

@ 100,000 logins 16 days into the
year

@ 1,000,000 logins by March, seven
months into the year |

@ Approx 30,000 students
systemwide

41 MICHIGAN STATE [i6ees
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Before/After Time-On-Task
vs. Perceived Helpfulness

MICHIGAN STATE @
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Formative vs. Summative

20 40 60 80 1004

o 4
0 20 40 60 80 100 Cummmlative Exam Scores (percent)
Cummulative Homework Scores {percent)




Formative vs. Summative




Exam and Course Grades

= 1537 1992-199%4

1435 1996-1998
_ Traditional 1994 Traditional 1995 CAPA 1996
o 112 Students 93 Students 84 Students 3
: { 11

80 N =472 1999
70,

60,

50 .

40

30,

20 'lll

10 N =449

0
Ex! Ex2 Ex3 Final Exl Ex2 Ex3 Final Ex! Ex2 Ex3 Final - III
ollll I

00 10 15 20 3 35 40

LON-CAPA

Exam Score (%)




Gender Differential

@ phy23l1: traditional

@ phy232: CAPA

il

. B rhy231
. Hi Pny232

-

00 10 15 20 25 30 35 40

5
. l Phy231 Female

f phy232

00 10 15 20 25 30 35 40
Grade
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LON-CAPA

What's

Next?




Formative Assessment in Class
@ In-Class Use of LON-CAPA

@ Partnering with Harvard (Mazur group) and Eckerd
(Junkin) on next generation “clickers”

A frictio
i Lctio 15 attached 1o the co )
S5 Greater
12, and the constant
foreach
~
—
e LTSS tion of md is
2 The center-of-mass of Ma and
! -
)r : LERE g




Formative AssessmemL in Class

Research Phase | 4 Commodization Phase

Guided \ K)< Question types
group Randomization

LON-CAPA
CMS and
Assessment

U

ConcepTest Questions
LON-CAPA Distributed Content Management

| | = existing I = proposed




Funding

@ Initially developed at Michigan State University

@ Additional funding of CAPA by Sloan and Mellon
Foundations

@ Today funded by Michigan State University,
publisher and service contracts, and the National
Science Foundation within the ITR and CCLI-ASA
programs




Your task right now

e Write down:

e What you would like to hear more about
regarding LON-CAPA

e Your tool needs in e-learning

e Hand in the sheet to me, so I can adjust talks and
topics




Project Website:
http://www.lon-capa.orq/

Gerd Kortemeyer
korte@lon-capa.org

52 MICHIGAN STATE [
@N-CAPA e TR 5T Y @,}"




