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Melo3Ds	  

JimileeK, "book, laptop", 
Flickr 



The Goal 

To improve education by integrating 
quality cross-discipline and  

course-specific Learning Objects (LOs) 
into undergraduate courses 



•  Learning	  Resources	  	  
Any	  web-‐based	  teaching	  tool	  (e.g.,	  tutorial,	  	  collec;on,	  
….)	  

•  Learning	  Objects	  (LOs)	  
Interac;ve	  web	  resources	  that	  lead	  students	  to	  	  learning	  
goals	  via	  informed	  pedagogy	  

• Learning	  Resources	  	  
Any web-based teaching tool (e.g., tutorial,  collection, 

….) 
Learning	  Objects	  (LOs)	  

Interactive web resources that lead students to  
learning goals via informed pedagogy 



The Proposed Solution 

The Project 
Enhancing Undergraduate Education Through 
the Deployment of Quality Learning Objects 

Funding	  	  

NINI	  Grant	  (New	  Ini;a;ves/New	  Infrastructure)	  	  
from	  UM	  LSA-‐ITC	  (Instruc;onal	  Tech	  CommiKee)	  

MELOs	  



Academic	  Gateway	  
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MELO Gateway Courses 

	  StaGsG
cs	  

Chemistry	  

	  Psychology	  

MathemaGcs	   Physics	  

WriGng	  

	  Langu
ages	  

Total	  Enrollment	  =	  ~	  15,000	  students/year	  

History	  



The MELO SOLUTION 
•  Educate	  graduate	  students	  across	  disciplines	  

to	  access,	  evaluate,	  design	  LOs;	  	  
and	  to	  create	  quality	  course-‐specific	  	  
and	  cross-‐discipline	  LO	  collec;ons.	  

•  Graduate	  students	  disseminate	  these	  
LO	  collecGons	  and	  designed	  LOs	  	  
to	  relevant	  faculty	  for	  integra;on	  	  
into	  undergraduate	  courses	  

→	  The	  trainee	  becomes	  the	  trainer	  
See	  “BoKom	  Up	  Faculty	  Development”	  	  at	  
	  hKp://conference.merlot.org/2009/Sat_Program.html	  	  

Please see original 
image of [brief 
description] at [URL 
of original, if 
available] 



The Outcomes 

•  LO course collection 
–  Selection based on course needs and goals 
–  Provided within syllabus or on website 

•  LOs	  tagged	  for	  course	  integraGon	  

–  Choice	  based	  on	  needs	  vs	  type	  of	  LO	  

–  Choice	  focused	  on	  LOs	  that	  address	  	  
difficult	  concepts	  or	  skills	  

	  

muppetspanker, My 
Unread Pile of Books, 
Flickr 

Horia 
Varlan, 
"Hardcov
er book 
gutter and 
pages", 
Flickr 
Image,CC
:BY,  

Horia Varlan, 
"Hardcover book 
gutter and pages", 
Flickr 



 The Outcomes 
Select and Integrate LOs (Physics) 

Chosen	  Java	  Applets	  ≅	  Games	  =	  LOs	  



	  The	  Outcomes	  
Interdisciplinary	  LO	  CollecGon	  

•  Undergraduate	  students	  have	  different	  levels	  of	  academic	  
training	  	  

	  
•  Success	  in	  undergraduate	  educa;on	  demands	  a	  solid	  
founda;on	  in	  a	  variety	  of	  basic	  academic	  skills	  

	  
	  
	  
	  
•  How	  can	  we	  work	  towards	  leveling	  the	  playing	  field?	  
	  

WriGng	  skills	  
Working	  in	  Groups	  
PresentaGon	  skills	  
Study	  skills	  

Examples:	  

Matthew Wynn, 
Lightbulb! 
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23	  

The	  Outcomes	  
InnovaGve	  LO	  CollecGon	  Building	  

• 	  	  Students	  submit	  ~	  100	  LOs	  with	  reviews	  and	  	  
	  	  	  recommenda;ons	  for	  course	  implementa;on	  

• 	  Students	  voluntarily	  author	  LOs!	  



The	  Outcomes	  
IntegraGon	  of	  LOs	  into	  Pre-‐labs	  (Chem)	  
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The	  Outcomes	  
Online LO Pre-Labs with VoiceThread (Org chem) 



Ctools	  AnalyGcs:	  
	  
Average	  of	  230	  LO	  views	  a	  week	  
Only	  48	  students	  have	  access	  
	  
VoiceThread:	  	  
	  
For	  the	  last	  week	  in	  lab:	  
	  
Discussion	  1:	  119	  views,	  16	  comments	  
Discussion	  2:	  72	  views,	  17	  comments	  
Discussion	  3:	  91	  views,	  15	  comments	  
	  
Students	  are	  visi;ng	  the	  site	  mulGple	  Gmes!	  
	  
	  

The	  Outcomes	  
Online	  LO	  Pre-‐labs	  with	  Voice	  Thread	  (Org	  chem)	  



Video/Audio	  Screen	  Capture	  (Chemistry)	  

The	  Outcomes	  

•   Screen captured 
resource tutorials 

      



Click	  to	  edit	  Master	  sub;tle	  style	  

The Outcomes 

•  Video captured feedback 
for written documents  

   - personalized feedback  
     on student papers. 

Video/Audio	  Screen	  Capture	  (Wri;ng)	  

•   Screen captured tutorials 
     -  how to construct a  
        concept map for writing 
 

hKp://www.screencast.com/users/cmodey/folders/Jing/media/8bd96754-‐d693-‐4b5e-‐
ba59-‐952ah2f2e4d	  	  
	  

Please see original image of [brief description] at [URL of original, if available] 
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The Outcomes 

•  Simula;ng	  Confidence	  	  
Intervals	  

•  Authors:	  	  Beth	  Chance,	  	  
Allan	  Rossman	  (CP)	  

	  
hKp://www.rossmanchance.com/applets/Confsim/Confsim.html	  

Video/Audio	  Wrapping	  of	  Imperfect	  LOs	  
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Advantages of LO? 

•  Addresses	  fundamental	  concept.	  

•  Provides	  excellent	  visual	  demonstra;on.	  

•  User	  can	  adjust	  controls.	  

•  Learning	  Objec;ves?	  

•  Direc;ons?	  

•  Terminology/Nota;on	  unknown	  to	  our	  students	  

Disadvantages of LO? 



Instead of: 

LO	  



My students will see: 

Assessment	  

Direc;ons	  

Objec;ves	  

LO	  
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The Fully Wrapped LO = PreLab 03 



The Outcomes 
InnovaGve	  LO	  Designs	  
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The Outcomes: LOs Created 

Please see original image of [brief description] at [URL of original, if available] 



The Outcomes 



Creation of Inter-disciplinary LOs   

hKp://instruct.math.lsa.umich.edu/support/teamhomework/	  

The	  Outcomes	  
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The	  Outcomes	  
Graduate	  Student	  Impact	  
Porscha	  McRobbie	  –	  Interac;ve	  Wolfram	  LOs	  for	  physical	  chemistry	  concepts	  	  

• 	  Professional	  development	  and	  Career	  Decisions	  

Porscha	  McRobbie:	  	  Accepted	  a	  posi;on	  with	  Wolfram	  Demos.	  
	  Noah	  Gardner:	  	  “Opened	  me	  up	  to	  a	  whole	  new	  teaching	  style”;	  “my	  favorite	  
part	  of	  my	  graduate	  school	  experience.	  I	  now	  intend	  to	  teach….	  “	  	  
	  
Tanya	  Breault:	  	  Considered	  dropping	  out	  of	  graduate	  school.	  	  Is	  now	  “commiKed	  
to	  a	  career	  in	  teaching	  and	  research”	  

HOME TOPICS LATEST ABOUT FAQS PARTICIPATE AUTHORING AREA SEARCH

Wolfram Research  Mathematica    MathWorld    Wolfram Science    More »    

Porscha McRobbie Demonstrations 1 - 20 of 25

Time-Dependent
Superposition of Rigid
Rotor Eigenstates

Rotational-Vibrational
Spectrum of a Diatomic
Molecule

Temperature-Dependent
Rotational Energy
Spectrum

Hydrogen Atom Radial
Functions

Time Evolution of a
Quantum Free Particle in
2D

Perturbation Theory
Applied to the Quantum
Harmonic Oscillator

Time-Dependent
Superposition of 2D
Particle-in-a-Box
Eigenstates

Time Evolution of a
Quantum Free Particle in
1D

Bound States of a Finite
Potential Well

Complex Spherical
Harmonics

Variational Principle for
Quantum Particle in a
Box

Boundary Conditions for
a Semi-Infinite Potential
Well

Bound States of a Semi-
Infinite Potential Well

Time-Dependent
Superposition of
Harmonic Oscillator
Eigenstates

Superposition of
Quantum Harmonic
Oscillator Eigenstates:
Expectation Values and
Uncertainties

Time-Dependent
Superposition of Particle-
in-a-Box Eigenstates

Probability Densities,
Expectation Values, and
Uncertainties for
Gaussian Wavepackets

Integrals over Dirac Delta
Function
Representations

A Complex Gaussian
Function

Orthonormality of
Standing Waves

1 | 2 |

 Subscribe to RSS feed



The Outcomes 
è  New LO Projects 

•  	  transi;on	  from	  a	  live	  lecture	  to	  a	  web-‐based	  mul;media	  online	  format	  
so	  as	  to	  offer	  personalized,	  ultra-‐accessible	  teaching	  and	  learning	  
opportuni;es	  	  

Funding	  	  

Level	  2	  Grant	  	  
from	  UM	  LSA-‐ITC	  (Instruc;onal	  Tech	  CommiKee)	  	  

Transforming	  A	  Large	  Lecture	  To	  An	  InteracGve	  
Personalized	  Online	  Format	  



Why? 
Transforming Lecture 

•   The large (450 seat) lecture hall setting is NOT 
conducive to active learning 

Velkr0, Flickr 



Why? 

Transforming Lecture 

Students in the large introductory class 
are heterogeneous with respect to 
learning styles and background 
knowledge and… 

(( 



Transforming Lecture 
Stepping	  Stones	  to	  Pedagogical	  InnovaGons	  

‣ Online	  Learning	  Resources	  

‣ Video	  Capture	  of	  demonstra;ons	  

‣  Podcasts	  
‣  Sooware	  

Rob Pearce, "Laptop and working lunch. An 
outside table with a silver laptop, coffee and a 
sandwich on it", Flickr 

s_falkow, "Film with Images", 
Flickr 

derrickkwa, 
"podcast_subscribe", Flickr 



The Outcomes 
Awards, Workshops, Conference Presentations 

•  	  Provost’s	  Teaching	  Innova;on	  Prize	  (TIP	  -‐	  UM)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  	  	  	  	  (Brenda	  Gunderson,	  2011)	  

•  	  LO	  Flipbook	  Video	  Award	  	  

	  	  	  	  	  	  	  	  	  	  (	  Adena	  RoKenstein,	  2011)	  

•  Innova;ve	  Use	  of	  MERLOT	  Award	  (SloanC/MERLOT	  Intl	  Conf)	  

	  	  	  	  	  	  	  	  	  	  	  	  (	  Nancy	  Kerner,	  2009)	  

•  	  U-‐M	  Enriching	  Scholarship	  Workshops	  (2008	  –	  current)	  

•  	  MERLOT/Sloan-‐C	  Conference	  Presenta;ons	  (2009-‐	  )	  

•  	  Graduate	  students/faculty	  	  è	  MERLOT	  LO	  peer	  reviewers	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  and	  more	  ….!	  

	  

•  	  	  	  
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Exit	  here	  for	  help	  

3535	  

Overall	  Outcome	  

Next	  Exit	  

New	  Ideas	  

Moving	  from	  a	  model	  where	  students	  are	  not	  only	  engaged	  learners	  
but	  also	  co-‐teachers	  

Moyan Brenn, "Road", Flickr 



Thank You! 

UM	  LSA-‐ITC	  

	  
Any	  QuesGons?	  



Additional Source Information 
for more information see: http://open.umich.edu/wiki/CitationPolicy 

Slide 3, Image 3: JimileeK, "book, laptop", Flickr Image, http://www.flickr.com/photos/jimileek/3755343389/, CC:BY, 
http://creativecommons.org/licenses/by/2.0/deed.en 

Slide 10, Image 2: muppetspanker, My Unread Pile of Books, Flickr Image, http://www.flickr.com/photos/muppetspanker/748894499/, CC: BY, SA, 
http://creativecommons.org/licenses/by-sa/2.0/deed.en 

Slide 10, Image 3: Horia Varlan, "Hardcover book gutter and pages", Flickr Image, http://www.flickr.com/photos/horiavarlan/4268896468/, CC:BY, 
http://creativecommons.org/licenses/by/2.0/deed.en 

Slide 12, Image 2: Matthew Wynn, Lightbulb!, http://www.flickr.com/photos/matthew_wynn/4601859272/ , CC BY 2.0, 
http://creativecommons.org/licenses/by/2.0/deed.en 

Slide 33, Image 3: Rob Pearce, "Laptop and working lunch. An outside table with a silver laptop, coffee and a sandwich on it", Flickr Image, http://
www.flickr.com/photos/54268887@N00/5056901103/in/photostream/, CC: BY, http://creativecommons.org/licenses/by/2.0/ 

Slide 33, Image 4: s_falkow, "Film with Images", Flickr Image, http://www.flickr.com/photos/safari_vacation/5842069535/in/photostream/, CC: BY, 
NC, http://creativecommons.org/licenses/by-nc/2.0/ 

Slide 31, Image 1: Velkr0, Flickr. http://www.flickr.com/photos/velkr0/3472576304/, CC:BY, http://creativecommons.org/licenses/by/2.0/deed.en  

Slide 33, Image 6: derrickkwa, "podcast_subscribe", Flickr Image, http://www.flickr.com/photos/15319336@N07/2060971197/in/photostream/, CC: 
BY, http://creativecommons.org/licenses/by/2.0/ 

Slide 35, Image 2: Moyan Brenn, "Road", Flickr Image, http://www.flickr.com/photos/aigle_dore/5849712695/in/photostream/, CC: BY, ND, http://
creativecommons.org/licenses/by-nd/2.0/ 

 

 


