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Some K-12 teachers have sought improvement in their traditional in-service training programs.  Because of this perceived need Teachers as Scholars (TAS) has been founded as a program for the professional development of K-12 teachers at public and private schools.  TAS began at the Harvard University Graduate School of Education, but more recently it has expanded to 23 sites across the nation. Start-up funds for this national expansion have been provided by the Woodrow Wilson National Fellowship Foundation.  Teachers are granted release time on school days to meet with colleagues from other schools and to participate in content-based seminars, which are led by university professors or other researchers.  Although TAS seminars were conducted first in the humanities, an increasing percentage of the seminars now cover topics in the natural sciences and mathematics.  Some successful TAS seminars, including “Concepts of Calculus”, “The Quantum World: Molecules and Mystery”, and “An Introduction to Relativity”, are highlighted in this article.  A preliminary assessment of the impact of TAS upon teachers also is presented.

Teachers as Scholars: A Brief Overview

Teachers as Scholars brings school teachers and school administrators from the Boston metropolitan area to the Harvard University campus and other Boston area campuses to attend undergraduate- and graduate-level seminars in all academic subject areas.  Six years ago Teachers as Scholars was founded by Vito Perrone of the Harvard Graduate School of Education and Henry Bolter of the Brookline Public Schools.  They started the program from the conviction that teachers are passionate about ideas and learning, but content was being neglected sorely by educators involved in teacher professional development. Launched in 1996 in 10 school districts, Teachers as Scholars has grown tremendously: in 2001-2002, TAS is offering more than 1200 teachers, from 53 school districts and schools in and around Boston, over 90 intellectually rigorous seminars in a variety of academic disciplines.

Teachers, themselves, select a seminar of their choice from a broad curriculum of seminars in mathematics, science, humanities, and the arts.  Seminars meet on weekdays from 9:00 a.m. to 3:00 p.m. and are held over two or three days, with a space of a week or two between sessions to allow time for reading and study.  The program awards Professional Development Points to teachers for their Massachusetts recertification.  

TAS has created rich collaborations with institutions both inside and outside Harvard.  While most seminars take place at Harvard, seminars are also hosted at Wellesley College, Brandeis University, MIT, the Museum of Fine Arts, the Massachusetts Historical Society, and the Isabella Stewart Gardner Museum.  Scholars teaching TAS seminars are drawn from many area universities, including Harvard University, Boston University, Wellesley College, and MIT.  University faculty members often tell us this is the best teaching experience of their career.  Their reasons are profound: teachers make great students, so the seminars are stimulating for university faculty too, but more important, the program provides faculty members an opportunity both to have a powerful effect upon K-12 education and to give something back to the communities in which they live.

TAS Seminars in Mathematics and the Sciences


Dozens of TAS seminars have been conducted on topics in mathematics, physics, astronomy, biology, chemistry, and other related interdisciplinary subjects in the Boston metropolitan area during the past few years.  A complete listing of the seminars offered during the 2001-2002 academic year and much more information about TAS can be found at the website www.teachersasscholars.org.  Only a few representative seminars are discussed below.


Deborah Hughes Hallett, Professor of Mathematics at the University of Arizona and a noted author of mathematics texts, has conducted for a number of years a very popular seminar entitled “Concepts of Calculus.”  The seminar considers both the historical background and practical applications of the derivative and definite integral.  A graphical understanding of these concepts is emphasized.  The seminar lasts for two days, and in the second session the essence of the fundamental theorem of calculus is presented.  During the 2001-2002 academic year Professor Hughes Hallett also has led a seminar “The Power of Differential Equations.”  Among other topics covered in this seminar, teachers are introduced to numerical and graphical techniques for solving first-order differential equations.


One of the most popular seminars in the physical sciences has been “The Quantum World: Molecules and Mystery”, which has been presented by Millard Baublitz and Peter Garik, both of whom are from Boston University.  During the first day of the seminar the historical development of quantum mechanics and the background of the Schrodinger equation are discussed briefly.  The teacher-participants then use computer software developed by Professor Garik to calculate electronic wave functions for atoms and molecules and to view computer images of a number of molecules.  In the second session historical data from important electron diffraction and neutron interferometry experiments that support wave-particle duality are described.  Finally the Einstein-Podolsky-Rosen thought experiment, Bell’s Theorem, and some related experiments are discussed in some detail.  Many high school physics and chemistry teachers have praised this seminar for helping them to deepen their understanding of quantum mechanical wave functions.

“An Introduction to Relativity” is another TAS physics seminar that has been offered repeatedly because of popular request.  This two-day seminar emphasizes the special theory of relativity and especially time dilation, length contraction, the Lorentz transformations, the relativity of simultaneity, the relativistic “addition” of velocities, and Einstein’s famous mass-energy relationship.  Whenever possible relevant experimental results that support the theory of relativity are described.  In the second session some concepts from the general theory of relativity are introduced.

A Preliminary Assessment of Teachers as Scholars

Has Teachers as Scholars helped teachers to be more effective teachers of science and mathematics?  Every teacher who participates in a TAS seminar is asked to evaluate the seminar.  The written evaluations of the science and mathematics seminars described here have been overwhelmingly positive.  Indeed, many teachers have been effusive in their praise of Teachers as Scholars and the seminars that they have attended!  The following teachers’ comments in their evaluations of TAS seminars are not atypical:

The BEST professional development I’ve ever experienced—after 25 years in education.

I haven't had Calculus for over 30 years but Deborah Hughes Hallett has made many concepts MUCH more clear to me. The explanation of derivatives and integrals were very helpful and the graphing approach is great. We never had this in college and I find it quite helpful. I truly think I learned more in 2 days than in 4 semesters back in college. Thank you.

I was having a little "career crisis" earlier this school year.  I really wasn't sure that I wanted to stay in this profession.  I felt so burned-out.  Attending the first seminar meeting really helped me see how much I enjoy learning.  Talking about the seminar with my students helped me see how much I enjoy interacting with young people….  I hope that [our school district] finds a way to continue participating in this program.  I have never heard anything but the highest praise from my colleagues.  Thank you!!!  

Since my graduation from college, I have longed many times to sit in on college lectures to help broaden my general knowledge of my subject area. I have learned so much from attending this seminar. I know I will be able to use this information in my physics class next year. 

This was the best course I have ever taken in all my years of college and postgraduate programs.

Many times teachers have acknowledged that there were significant lacunae in their understanding of calculus, Newtonian mechanics, or quantum mechanics before they attended a TAS seminar.  Although the teachers often had completed courses in these subjects in their undergraduate or graduate school education, some topics had remained unclear. The rigorous assignments, open discussion with a university scholar, and non-threatening atmosphere of a TAS seminar often have permitted teachers to comprehend more completely “difficult topics” in science and mathematics.

There are other benefits of TAS seminars.  Sometimes teachers desire to learn more about “cutting edge” technological or scientific advances, but opportunities to pursue their quest for knowledge outside of TAS may be limited.  Other teachers have commended TAS seminars for learning about helpful computer software, new styles of pedagogy, and laboratory experiments that can be introduced in their own schools.  Both the enthusiasm of the teachers and the growing support by the local school administrations in eastern Massachusetts indicate that Teachers as Scholars is succeeding in helping science and mathematics teachers to be more effective teachers.

What are some future needs and areas of growth for Teachers as Scholars?  The most important need is funding.  Schools and school districts pay only about sixty-five percent of the actual costs of the seminars.  An additional stable source of funding would guarantee the continuation of Teachers as Scholars and the expansion of its offerings in the sciences and mathematics.  Another need is more university professors and researchers, persons who are exemplary in their teaching of mathematics and the natural sciences, to develop and lead more seminars, both in the Boston area and throughout the United States at other Teachers as Scholars sites.
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