NSF Nanoscale Science and Engineering Grantees Conference, Dec 6-8, 2010


The Science of Learning: Breaking News
Joan Straumanis, Ph.D.

Session: Education and Physical Infrastructure
December 8, 2010 1:50pm

Abstract

The new interdisciplinary field of the Science of Learning, at the intersection of neuroscience, cognitive and developmental psychology, computer science, engineering and education, is racing ahead now, fueled by exciting new technologies that offer better brain imaging of wider populations of learners, and machines that learn.  The National Science Foundation supports six interdisciplinary, multi-university centers doing fundamental research on learning and collaborating with one another in an unprecedented network of linked investigators:

CELEST (A Center of Excellence for Learning Education, Science and Technology) at Boston University; lead partners MIT and Brandeis; pursuing interconnected computational modeling and experimental research in cognitive neuroscience (http://celest.bu.edu).

LIFE (Learning in Informal and Formal Environments) at the University of Washington, Seattle; lead partners Stanford University and SRI International; focused on discovering the role of social factors in learning throughout the lifespan (http://www.LIFE-SLC.org).

PSLC (Pittsburgh Science of Learning Center) at Carnegie Mellon University; lead partners University of Pittsburgh and Carnegie Learning; in vivo classroom research using intelligent tutors to collect minute-by-minute data on student learning behavior, to discover the conditions that lead to “robust” learning (http://www.learnlab.org).

SILC (Spatial Intelligence and Learning Center) at Temple University; lead partners Northwestern University and University of Chicago; exploring the nature of spatial cognition and its importance to learning in the STEM (Science, Technology, Engineering and Mathematics) disciplines (http://spatiallearning.org).

TDLC (Temporal Dynamics of Learning Center) at the University of California – San Diego; lead partners Brown, Rutgers , Vanderbilt and other universities; elucidating the role of time and timing in learning at multiple levels from brain function to the classroom (http://TDLC.ucsd.edu).

VL2 (Visual Language and Visual Learning) at Gallaudet University in Washington, DC; lead partners Georgetown, Rochester Institute of Technology, and Universities of California (Davis), Illinois, and New Mexico; researching how language and literacy are learned visually, particularly by the deaf (http://VL2.gallaudet.edu).

These centers are elucidating the roles of neural reward systems and human interaction in making learning stick; they’re learning exactly when to offer just-in-time help to learners; and they’re investigating why infants don’t learn from videos (even though they love them).  Already there is some news that educational designers can use in the development of training for everyone—infants and adults, even animals and computer game avatars.  Some of these findings confirm what teachers have always suspected; some are surprising.  

The greatest challenge for the Science of Learning may be to translate the research to practice:  The diffuse nature of educational practice and the entrenchment of traditional beliefs and methods means that even the best confirmed research results are daunting to disseminate successfully, and expensive to implement.  But engineering applications are just as transformative and somewhat less subject to these impediments--engineers are oriented toward innovation.  For example, one of the Science of Learning Centers (CELEST at Boston University) is a partner in two of the three DARPA SyNAPSE awards to construct biologically inspired microprocessors.  The objective is eventually to reduce the size of computational processors to biological scales.  Concurrently, researchers will make progress in understanding how brains allocate limited resources to the analysis of complex information processes, how information is coded dynamically, and how neural plasticity contributes to processing efficiency.  Another Center, (TDLC at the University of California – San Diego) is investigating the role of time and timing at many levels of analysis beginning with brain oscillations and continuing up to and including classroom instruction.  Applications to robotics are a specialty of this center.

This talk provides a closer look at findings at CELEST and TDLC—the centers of most immediate interest to nonotechnology professionals, and an overview of research at all the centers, much of it still unpublished.    
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