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Online laboratories (“iLabs”) are experimental facilities that can be accessed through the Internet from a 
regular web browser. iLabs allow students and educators to carry out real experiments from anywhere 
at any time. iLabs enrich science and engineering education at universities and community colleges and 
enhance the attraction of STEM disciplines among middle and high school students. The iLab project at 
MIT is dedicated to the creation of a movement to develop and disseminate technology and pedagogy 
for sustainable and scalable iLabs so that they can be shared on a worldwide scale. 
 
For several years, MIT has been investigating the pedagogy and technology of iLabs. In 1998, we 
developed our first iLab, a microelectronics device characterization test station where students take 
measurements on transistors and other microelectronic devices. To date, over 3000 MIT students have 
used this iLab in several graduate and undergraduate courses. Among other iLabs, we have also 
developed and deployed a heat exchanger, a dynamic signal analyzer, a force on a dipole set up and a 
neutron diffraction experiment located at the MIT Nuclear Reactor. From the beginning of this project, 
MIT has shared its iLabs with the world at no cost to the universities using them. The microelectronics 
iLab has been used in credit bearing assignments by over 4000 students from 12 different countries in 
four continents. Over 100000 experimental runs have been performed in this lab throughout its life. 
 
The Class of 1960 EFIE project addresses the difficulty of providing students with effective hands-on 
laboratory experiences for science and engineering education in the context of Massive Open Online 
Courses (MOOCs). MOOCs have managed to effectively capture many important aspects of a traditional 
residential subject and to project it online to large numbers of students. Furthermore, MOOCs have 
innovated a number of online techniques (such as automatic feedback homework and peer discussion 
groups) that could prove valuable in residential education. A crucial component that is missing in 
MOOCs is the laboratory experience which at the moment is not integrated in the MOOC platform and 
furthermore cannot be delivered at the scale that MOOCs aim. We propose to address these 
shortcomings by creating an interface that allows the integration of the MIT iLab architecture and the 
MITx platform. Our immediate goal is to enable the deployment of iLabs in residential MITx courses 
through a unified interface. This will allow iLabs to be used in online subjects designed for residential 
students and will provide us with valuable experience that will eventually allow us to target remote 
students at MOOC scale.   
 
The proposed effort builds on the accomplishments of the iLab project at MIT which over the last few 
years has developed online laboratories in a variety of science and engineering disciplines. In addition, 
the iLab project has built a software platform to quickly develop and share online laboratories on a 
worldwide scale. 
 
Here are more details of the work to be performed under the Class of 1960 Endowment Fund:  
 
• Extend the iLab architecture to interface with the edX/MITx system for user authentication and 
authorization.  



• Create tools for the generation of XBlocks (edX course hierarchical elements) to support scheduling 
and launching of iLabs.  
• Develop mechanisms to submit iLab experiment results to the edX Xqueue evaluation system.  
• Convert the current Microelectronics iLab and Elvis Java lab clients using the Google Web Toolkit 
(GWT) to JavaScript. 
 
Our goal at the end of this project is to demonstrate the integration of the Microelectronics iLab and the 
ELVIS iLabs for electrical engineering education in the MITx framework. These labs are routinely used at 
MIT in 6.002, 6.012 and 6.720, by several Universities in Europe in various courses and since this Fall 
from SUTD in EDP30.002. 
 
We hope to have a first working prototype in about 9 months and carry out an educational experiment 
within a year.  
 

 

 


