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Neuroplasticity is one of the most important discoveries of the twentieth century! 1 
Side Effects
At the start of this project, consortium members noted that today’s workplace or adult classroom may include up to four generations, and that each of these groups is imprinted for life by the events and experiences of their generation.  Such generational differences were evident during this project itself.  Older consortium members experienced more difficulty accessing Moodle (the online course management system that we used for project management) and participated less via Moodle, yet these same people made outstanding contributions in traditional face-to-face project meetings.  Such behavior aligns perfectly with research on the imprint of the generations!  

Other Information about important side effects of new technologies came to light during the course of this project.  Current research is showing that intellectual depth, social abilities, and empathy are being affected.
Brain development is changing with the rise of social media.  John Grafman, chief of Cognitive Neuroscience at the National Institute of Neurological Disorders and Stroke, argues that attention suffers as a result of the lack of depth required by social networking or multitasking.  British Neurologist Lady Greenfield explains that the reward center of the brain has the same response to the instant gratification and short attention span of social networking as it does to drug use.  She suggests that Attention Deficit Disorder will become even more prevalent in the future. 2  Dr. Gary Small, professor of psychiatry at UCLA’s School of Medicine and Director of UCLA’s Center on Aging, is a prolific author.  In two of his books, iBrain and The Alzheimer’s Prevention Program, Dr. Small writes about ways (1) to adapt to the technology that is creating new neural pathways and altering brain activity at a biochemical level and (2) to have an active brain for life. 3 
The same changes that are being documented by the medical field are also being documented from a sociocultural perspective.
· Professor, journalist, film critic, and political commentator Neal Gabler writes that “social media have increased the volume of our communications, yet diminished the substance of them.”  Gutenberg’s press, Gabler says, “facilitated complex ideas.”  Of social media, he says, “Empty communications drive out significant ones.” 4   
· Peggy Orenstein--award winning writer, editor, and speaker--says that our digital universe “has shifted not only how we spend our time together, but how we construct our identity.”  By consciously constructing our persona online, ordinary people have become performers, alienated from real relationships.  Orenstein finds it unsurprising that the University of Michigan Institute for Social Research has found a sharp drop in empathy since the year 2000. 5  
Does this mean that responsible educators should avoid the new technologies?  In the opening section of this report, we saw the 1950 observation, “Ball point pens will be the ruin of education in our country.” 6   Two millennia ago, Socrates opposed reading and writing. He believed in the oral tradition of knowledge committed to memory, with one person directly questioning another to acquire wisdom. 7   Dr. Maryanne Wolf calls today’s digital technology “Socrates’ nightmare”. 8  A cognitive neuroscientist and scholar of reading, Dr. Wolf is professor at the Eliot-Pearson Department of Child Development at Tufts University, where she is also director of the Center for Reading and Language Research.
Some schools today are choosing to avoid technology.  The Waldorf School of the Peninsula—one of about 160 prestigious Waldorf schools in the USA—is filled with children whose parents work in the tech companies of Silicon Valley.  Supporting the beliefs that teaching is a human experience and that engagement is about direct human contact with teachers and peers, Waldorf classrooms are equipped with blackboards and chalk, bookshelves of encyclopedias and workbooks, and No. 2 pencils.  The students are very strong academic achievers:  94 percent of Waldorf high school graduates attend college.
Conversely, technology advocates such as Ann Flynn, director of education technology for the National School Boards Association, say computers and other electronic devices are essential to holding students’ attention today.  9
In general, ordinary people are adopting technology at ever-increasing speed:  It took 39 years for 50 million people to use radio.  For that same number to use TV, it took 13 years.  For internet, it only took 4 years.  Amassing 200 million Facebook users took less than 1 year. 10  Today the internet is such an important part of society that the May 2012 Verizon shareholders meeting includes a shareholder proposal requesting the company to commit publicly to operate with “neutral routing that does not privilege, degrade, or prioritize any packet transmitted over wireless infrastructure based on its source, ownership, or destination.”  This proposal cites 2010 and 2011 reports by the Pew Internet and American Life project showing that Latino and African-American communities mostly access the internet by cell phone. 10
A 2012 research study by Elon University and the Pew Research Center looks at long-term effects of the Internet.  Like earlier research, Imagining the Internet indicates that human brains are being rewired; attention spans are getting shorter; the desire for instant gratification is leading to lack of patience and lack of depth in problem solving; the inability to distinguish fact from fiction is escalating; and memorizing facts is dead.  The study further identifies a need for instructors to show students how to process vast amounts of information and determine the veracity and accuracy of the materials they read.  An anonymous quote from this Elon/Pew study seems appropriate to the NCCC Technology Consortium approach:  "It is better to be actively, thoughtfully and humanly adapting technology than to be creating inertia to resist it!"  12  
The 2011-12 NCCC Technology Consortium used technology to improve, yet closely mirror, traditional classroom instruction.  However, as experience grew over the months of this project, ideas for future, expanded approaches evolved.  Every consortium school plans to continue experimenting with the technology they tested, identifying ever-better ways to “actively, thoughtfully, humanely, and effectively” use technology to prepare ESL learners for success in the future that is speeding our way via a wireless chip.
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