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Project 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 (tutorial,  collection, ….) 
	
  

Learning	
  Objects	
  (LOs)	
  
Interactive web resources that lead students to  
learning goals via informed pedagogy 



Academic	
  Gateway	
  Courses	
  

U-M Priority Project Priority 



Initial Perceived Barriers 
to using technology in teaching or learning 

Don’t know how to implement 

Extra work, little connection 

Takes too much time 

I spend too much time on it 

Students don’t know how to use it 

Don’t have tech support 

Too complicated 

Too expensive 

I don’t have the skills 

Doesn’t work on my computer 

Low Barrier                  High Barrier 

carat.umich.edu/carat/itsurs/2005_survey 



The Proposed Solution 
Train (Graduate) Students 

•  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	
  LOs	
  	
  
to	
  relevant	
  faculty	
  for	
  integra>on	
  	
  
into	
  undergraduate	
  courses	
  

See “Bottom Up Faculty Development” at 
conference.merlot.org/2009/Sat_Program.html  

The	
  trainee	
  becomes	
  the	
  trainer	
  



Graduate Student  
Instructors 

Project Faculty Mentors 
Other Faculty 

•  Interest in tech + pedagogy 
•  Train to find, evaluate, 
package, author online LOs 

•  Provide schedule of 
topics and concepts 

•  Provide insight on muddy 
points and desirable LOs 

The Proposed Solution 
Unique Collaborative Approach 

•  Coordinators/instructors  
of large gateway courses. 

•  Guidance on best practices  
to enhance teaching/learning 

Staff 
•  Provide basic  

grant support 
•  Some technology 

support 

Initial year  = General Chemistry, Psychology, Statistics 
with promise to add additional disciplines. 



The Proposed Solution 
Determine Faculty Needs/Preferences 

•  What are the difficult concepts? 
•  Syllabus topics? 
•  Type of LO preferences? 



The Funded Project! 

• Enhancing Undergraduate Education Through the 
Deployment of Quality Learning Objects (2008-2010) 

                                               ê 
•  Infusing Curricula with Adaptable Learning Objects to 

Improve Student Engagement and Learning (2011-2013) 

Funding  
NINI Grant (New Initiatives/New Infrastructure)  

from UM LSA-ITC (Instructional Tech Committee)"

MELOs 



MELO3Ds 
Michigan Education Through  

Learning Objects 

General Chemistry, Psychology, Statistics, Physics,  
Physical Chemistry, Math, Writing, Spanish,  

Organic Chemistry, History (Disciplines Years 1-3)  



Initial Outcomes 

•  LO course collection 
– Selection based on course needs and goals 
– Located in MERLOT as Personal Collection 
– Provided within syllabus or on website 

•  LOs tagged for course integration 
– Choice based on needs vs type of LO 
– Choice focused on LOs that address  

difficult concepts or skills 
 



Example Initial Outcome 
Integration of LOs into Pre-labs (Chem) 
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Students in a single section recommend many quality LOs 
previously overlooked or undiscovered   
 
Examples 
Pavlov’s Dog- A classical conditioning simulation 
Cataloged in: Science&Technology/Biology/Zoology 
 
 
Mouse Party- A simulation for examining the  
effect of common illicit drugs at the synaptic level  
Cataloged in:  
Science&Technology/Chemistry/Biochemistry 

NEW Initial Outcome 
Unique LO Collection Building (Psychology) 



Initial Cross-Disciplinary Pollination 

Psychology 



Pollination Outcome 
Innovative LO Collection Building in Large Course 

http://www.screencast.com/t/MTE1MG14MTgt 
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Move from a model where students  
are not only learners but also co-teachers? 

Cross-Disciplinary Idea Pollination 
New Model For Technology Integration? 



 Perceived Barriers Alter! 
to using technology in teaching or learning 

Quality online learning 
objects that address  

key course concepts  
do NOT exist! 



Example Outcome 
Innovative LO Designs 



Example Outcome 
Authored LO (Statistics) 



demonstrations.wolfram.com/author.html?author=Porscha+McRobbie 

Example Outcome 
Authored LOs (Physical Chemistry) 





Example Outcome 
Authored LO (Psychology) 

 
•  Demonstrates the Frustration-

Aggression Hypothesis 

•  Adena Rottenstein (graduate 
student) authored with an 
undergraduate student 

•  Winner of the Cengage 
Psychology ‘Get Psyched’ 
Video Contest 

Hosted at:  http://youtu.be/oe8PJ8rVV0M   



Initial Perceived Barriers Alter! 
to using technology in teaching or learning 

•   Many useful online learning 
resources exist, but most 
must be adapted to 
become a useful match to a 
given course/curricula!  



27 

Example Barrier	
  

•  Simula>ng	
  Confidence	
  	
  
Intervals	
  

•  Authors:	
  	
  Beth	
  Chance,	
  	
  
Allan	
  Rossman	
  (CP)	
  

	
  
	
  

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

	
  

Imperfect LO! 
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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? 



Initial Perceived Barriers Alter 
to using technology in teaching or learning 

MERLOT International 
Conference 2008  and calm down. 

of a plan. 

wisely. 
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The Outcome 
LO Video Capture 

Video Capture the LO to: 
•  Introduce the LO and/or 
•  State or clarify learning objectives and/or 
•  Explain inconsistency in notation, and/or 
•  Shows how it works 

 



Instead	
  of:	
  

LO	
  



Students	
  will	
  see:	
  

Assessment	
  

Direc>ons	
  

Objec>ves	
  

LO	
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The Fully Wrapped LO PreLab 03 





Perceived Barriers Alter! 
to using technology in teaching or learning 

Many useful online learning 
objects exist but … 
 

Which LOs may be freely 
adapted for course infusion 
- i.e. which are OER?  

 and calm down. 

of a plan. 

wisely. 



Graduate Student  
Instructors 

Project Faculty Mentors 
Other Faculty 

•  Interest in tech + pedagogy 
•  Train to find, evaluate, 
package, author online LOs 

•  Provide schedule of 
topics and concepts 

•  Provide insight on muddy 
points and desirable LOs 

Proposed Solution Changes 

•  Coordinators/instructors  
of large gateway courses. 

•  Guidance on best practices  
to enhance teaching/learning 

Add Staff 
•  Provide basic  

grant support 
•  Some technology 

support 
• OER support 

ì 



Initial Cross-Disciplinary Pollination 

Sta>s>cs	
  



Video tutorials (Chemistry) 
Example Tool Pollination 

How do I look up properties of compounds in the CRC Handbook? 



Example Tool Pollination	
  

•  Video captured feedback 
   - personalized feedback  
     on student papers. 

Personalized Video Feedback (Writing) 

•   Screen captured tutorials 
    -  e.g., how to construct a  
        concept map for writing 
 

http://www.screencast.com/users/cmodey/folders/Jing/media/8bd96754-
d693-4b5e-ba59-952afb2f2e4d 

 
 



Grammar Videos/Podcasts(Spanish) 

Example Tool Pollination 

•  What is the 
difference 
between 
imperfect 
and 
preterit? 

•  What is…? 
      



•  What is the 
difference 
between 
imperfect 
and 
preterit? 

•  What is…? 
      



 Perceived Barriers Alter! 
to using technology in teaching or learning 

•   Quality online learning objects exist,  
but some do not use an appropriate or best 
pedagogical approach/technology tool  
to enhance learning and teaching 
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Move from a model 
where students are 
not only learners 

but also  
co-teachers 

Cross-Disciplinary Outcome 
Social Media Tech  

Students as co-teachers 



Example Outcome 
Online LO Pre-Labs with VoiceThread (Org chem) 





Example Outcome 
Facebook as a Discussion Board (Psychology) 

Students use Facebook in a variety of ways for discussion: 

- Post links to videos, news articles 

- Comment on each others posts 

    Adena Rottenstein  



Example Outcome 
Reflective Writing Video Collection (Writing) 





New Outcomes (Gen Chem) 
Shift of lecture class format 



Transforming Lecture 
Stepping Stones to the Multimedia Online Format 

‣ Online	
  Learning	
  Resources	
  

‣ Video	
  Capture	
  of	
  demonstra>ons	
  

‣  Podcasts	
   ‣  SoWware	
  
http://www.umich.edu/~chem125/softchalk/Exp2_Final 
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New Outcomes 
Shift lecture class format 

•  Transition from lecture to interactive meetings 
•  Interactive syllabus 
•  Technology tools for “real – time historical 

inquiries 
•  Move from content-based pedagogy to 

integrating transferable skills such as analysis of 
primary resources 

https://amwest.pbworks.com/w/page/43768438/Syllabus  
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Overall “IDEAS” Outcome 

Next Exit 
New Ideas 

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

Technology Integration via cross-disciplinary pollination is a 
successful model   



Current Goals 

Shift in focus from technology development and integration 
of online learning objects to:  

•  Assessment of technology infusion impact on learning 
•  Web accessibility concerns 

 
Go to the MELO presentation: 
“Online learning Objects: Affecting Change through 

Cross-Disciplinary Practices and Open Technologies” 
       Emily Puckett Rodgers, Steve Lonn and others 
       Thursday July 26, 10:10 am, Marco Polo 706-707 
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Slide 3: Image courtesy of Bernt Rostad, “University of Michigan,” http://www.flickr.com/photos/brostad/2902469588/	
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Slide 12: Image courtesy of Horia Varlan, "Hardcover book gutter and pages,”	



 http://www.flickr.com/photos/horiavarlan/4268896468/ 
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Slide 7: Image courtesy of dvanzuijlekom, “Philips Lightbulb,” http://www.flickr.com/photos/dvanzuijlekom/7324829530/ 

Slide 16: Image courtesy of Muffet, “confetti ‘n’ keys,” http://www.flickr.com/photos/calliope/4322693088/ 

Slide 20: Image courtesy of wlodi, “Red Lights,” http://www.flickr.com/photos/wlodi/2532289914/ 

Slide 43: Image courtesy of andymangold, “brainstorm,” http://www.flickr.com/photos/andymangold/4455910733/ 

Slide 36: Image courtesy of lumaxart, ”Working Together Teamwork Puzzle Concept,” 	


http://www.flickr.com/photos/lumaxart/2137737248/	



Slide 8: Image courtesy of lumaxart, ”Working Together Teamwork Puzzle Concept,” http://www.flickr.com/photos/
lumaxart/2137737248/	



Slide 49: Image courtesy of University of Michigan MSIS, ”Class-Lecture-Hall-Abrams-2,” 	


http://www.flickr.com/photos/umich-msis/6550333283/in/photostream/	
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