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Questions to be Answered 

• How can STEM faculty enhance 

their teaching with readily 

available learning objects?  

• What might MOOCs do for you 

and your students?  

• Are there OER that are right for 

you? 



Overview 

• Learning Objects – What and Where? 

• MOOCs (Massive Open Online 

Courses) 

–Approaches 

–Exploration 

• OER (Open Educational Resources) 

• Questions and Discussion 



What is a “learning object”? 

• Wikipedia – “A learning object is a resource, 
usually digital and web-based, that can be 
used and re-used to support learning..” 

• Eduworks – “Learning objects are the core 
concept in an approach to learning content in 
which content is broken down into "bite size" 
chunks. These chunks can be reused, 
independently created and maintained, and 
pulled apart and stuck together like so many 
legos.” 



Characteristics of Learning Objects 

• Variable size 

• Variable detail 

• Reusable  

• Facilitate learning 



Learning Objects 

Where? 







MERLOT 

• Not a repository – a “referatory” 

• Peer-reviewed 

• Free 

• Anyone can join 

• “Collections” 

• Discipline “communities” 

• Caution – always available?? 

 

 



MERLOT Chemistry Portal 



Calculus 101 

 



http://collective.chem.cmu.edu/mr/ 

• Gather clues - Interview suspects - 
Analyze evidence - Solve a mysterious 
death 

• This activity is set in a research group that is 
developing an antivenom for spider bites. In 
the opening scene, Nelson Pogline, a 
talented graduate student, dies unexpectedly 
at a university reception. As a detective, you 
must use chemistry concepts to determine if 
this was murder and if so, solve the case.  



Solve a Mysterious Death 

• This activity requires basic knowledge of 

formula weight, stoichiometry, and the 

scientific method. 

• Additional concepts that are discussed 

include molecular recognition, limiting 

reagents, and mass spectrometry. 

• NOTE: Downloadable 

  

 



Random Web Search 

• http://www.wwnorton.com/college/physics/

om/_content/_index/tutorials.shtml 

• http://www.physicstutorials.org/pt/index.ph

p?m=2 

• https://sites.google.com/site/physicsflash/h

ome/intrinsic-components 
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Chemistry Animations 

• http://www.learnerstv.com/animation/Free-

chemistry-animations-page1.htm 

• http://www.mhhe.com/physsci/chemistry/e

ssentialchemistry/flash/flash.mhtml 
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Take-home message? 

• There are many very interesting things 

that you can integrate into your teaching 



MOOCs 



MOOCs 

• Massive Open Online Course 

• Do-it-yourself education 

• Increasing access to education? 

• Changing education? 



MOOCs 

• https://www.coursera.org/ 

– “Take the World's Best Courses, Online, For 
Free.” 

• https://www.udacity.com/ 

– “Invent your future through free interactive 
college classes.  ” 

• https://www.edx.org/ 

– “The Future of Online Education For anyone, 
anywhere, anytime” 
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MOOCs 

• What does it mean to “take” a course 

• Should we be seeking ways to award 
credit for MOOC completion? 

• How much, if any, of a certificate or degree 
should a student be able to complete via 
“alternative mechanisms”?  

• Currently, how much can students do? 

• Which students are most likely to benefit 
from MOOCs? 



https://www.coursera.org/ 

 

• “Join 2,920,809 Courserians” 

• Facilitate course development by faculty at 

major universities 

• Difficult to view all courses 

• Starting Soon Vs Newest 

https://www.coursera.org/


Coursera 

• Courses are “real” courses 

• True start and stop time 

• Interested in using technology to explore 

how students learn 

• Expectation that students know best 

• Appears to address accessibility issues 

• Interested? Become a “Courserian” 



https://www.udacity.com/ 

 

• Udacity develops 

• Beginner, Intermediate, 

Advanced 

• Business, CS, Math, Physics 

• https://www.udacity.com/cours

e/ph100 
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Syllabus 

• Unit 1: How can we measure the circumference of the Earth? 

• Basics of geometry and trigonometry 

• Unit 2: How do objects move? 

• Data analysis and kinematics 

• Unit 3: What causes motion? 

• Forces, acceleration, and Newton’s Laws 

• Unit 4: How can we use motion? 

• Work, energy, and simple machines 

• Unit 5: How can we determine our longitude at sea? 

• Simple harmonic motion 

• Unit 6: What is electricity? 

• Charge and electric fields 

• Unit 7: What is left to discover? 

• Modern physics and open questions 



EdX 

• Introduction to Biology 

• Quantum Mechanics 

• Introduction to Statistics 

• Intro to CS and Programming 



MITx 

 

• Introduction to Biology - The Secret of 
Life 

• https://www.edx.org/courses/MITx/7.00x/2
013_Spring/about 

• Although this course has been designed 
exclusively for edX, the course content 
reflects the topics taught in the MIT 
introductory biology courses and many 
biology courses across the world.  
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MOOC Physics 



Physics MOOC Video Intro 

• http://www.vip.gatech.edu/mooc/mooc.htm

l 
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You and MOOCs 

• How might you “use” a MOOC? 

• Develop a credit by exam option? 

• Send student who need more time on 

a topic to a MOOC? 

• Teach your own students within a 

MOOC? 

• Do we need to really consider 

MOOCs? 



OER 

• Open Educational Resources 

• Any users? 

• Challenges with using OER? 

• Would you be willing to use OER if 

you were supported to do so? 

• Legislation calls on us to give it a try 

– SB1052 and 1053 



OER Resources 

• http://www.oercommons.org/ 

• http://www.hewlett.org/programs/education-

program/open-educational-resources 

• “Open Educational Resources (OER) are 

high-quality, openly licensed, online 

educational materials that offer an 

extraordinary opportunity for people 

everywhere to share, use, and reuse 

knowledge.” 

http://www.oercommons.org/
http://www.oercommons.org/
http://www.hewlett.org/programs/education-program/open-educational-resources
http://www.hewlett.org/programs/education-program/open-educational-resources
http://www.hewlett.org/programs/education-program/open-educational-resources
http://www.hewlett.org/programs/education-program/open-educational-resources
http://www.hewlett.org/programs/education-program/open-educational-resources
http://www.hewlett.org/programs/education-program/open-educational-resources
http://www.hewlett.org/programs/education-program/open-educational-resources


http://www.oercommons.org/ 



http://oitlive.com/domain/44 



Khan Academy 

• https://www.khanacademy.org/ 

• https://www.khanacademy.org/science/phy

sics 

• https://www.youtube.com/watch?v=ihNZlp

7iUHE&feature=player_embedded 
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Why technology? 

• Multiple ways to illustrate concepts. 

• Allow students who need more time with a 

concept to spend more time with it. 

• Potential cost-savings. 




