
Karl Friedrich Gauss
Avi Ornstein [NEST ‘89]

Karl Friedrich Gauss (1777-1855) is
famous for his work in number theory, geom-
etry, analysis, astronomy, electricity and mag-
netism. With Archimedes and Newton, Gauss
is rated as one of the three greatest mathe-
maticians of all time.

Gauss laid the groundwork for non-Euclid-
ean geometry. He gave math a firm rigor it
never had before. His inhuman memory made
it possible for him to get along not only with-
out a computer (as they did not yet exist), but
also without a logarithmic table! He is fit-
tingly referred to as the “Prince of Mathemat-
ics”—and it is he who gave number theory the
title of “Queen of Mathematics”.

The normal curve of distribution in prob-
ability is known as the bell curve or Gaussian
curve, even though it was used prior to Gauss
by Laplace and DeMoivre. Gauss was the first
to try to classify and enumerate knots, a topo-
logical problem, which he first considered at
the age of 17. He correctly predicted that topol-
ogy would become one of the major divisions
of mathematics.

In his doctoral thesis, Gauss gave the
first satisfactory geometric interpretation of
complex numbers, also called Gaussian inte-
gers, which are of the form a + bi. He showed
that i represents the rotation through the four
quadrants of Cartesian geometry’s plane. Thus
i4 = 1, a 360º rotation, and i2 = -1, a 180º
rotation. To say that i is ‘imaginary’ is actu-
ally a misnomer.

Gauss was able to show that it is possible
to divide the circumference of a circle into N
equal parts when

N = 2mp1p2…pk,
Where m is zero or a positive integer and p’s
are Fermat primes. (Fermat primes are prime
numbers of the form 2 raised to the power 2x,

Continued on page 10

Flight Aboard Reduced
Gravity Aircraft

Haia Spiegel [NEST ‘07]
NASA selected three Capital Region Edu-

cational Council schools from Hartford, East
Hartford and Glastonbury to fly a student-
designed experiment in a modified Boeing 727
jetliner provided by the Zero-Gravity Corpora-
tion in February. The Zero-Gravity Corpora-
tion of Las Vegas, Nevada, will conduct the
flights in cooperation with the Reduced Gravi-
ty Office at Johnson Space Center.

The Greater Hartford Academy for Mathe-
matics and Science High School, Two Rivers
Middle Magnet School and East Hartford Glas-
tonbury Elementary Magnet School will join
12 other NASA Explorer School (NES) teams
selected for this unique learning experience to
test science and math concepts in a weightless
laboratory aboard the Zero-G plane in a series of
parabolic maneuvers—steep climbs followed by

Continued on page 8

Co-Chair Report
Ron Latanision

The past year was a fruitful one for our
programs. In June, Eric Klopfer, Director of
the Teacher Education Program and Co-Director
of the Science and Engineering Program for
Teachers (SEPT), published his book Aug-
mented Learning with MIT Press. SEPT had a
successful conference in June 2008—one of
our best classes yet—with teachers from all
over the U.S. as well as Germany and Argenti-
na. Importantly, SEPT will be offered for the
20th time this summer. I hope that as many of
you as possible will celebrate this important
milestone with us at MIT this summer. Here is
an update on our activities.
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Calendar of Events
Editorial

For me, this is a year of academic experimentation. I have
been given a small group of the top freshmen at our inner-city
high school. I have them for over two hours every day, with a
challenging goal. I have been directed to teach honors level class-
es in Physical Science, Biology, Chemistry, Algebra I, Geometry
and Algebra II with these students, completing three credits in sci-
ence and three credits in math in two years!

As I type this, I am in the last week of the second trimester.
It took a lot of energy to mold the students to learn how to learn
and to meet this demand, but we are on schedule. Most of the stu-
dents have a strong foundation set down, with good study skills.
A few are showing stellar performance. As the year has progressed,
some students have been moved out and a few others have been
added. The last enrollment modifications (hopefully) are planned
for next week, adding a few students who have shown potential in
other classes and moving out two who have not mustered to meet
the demand. As before, I will have to give individual attention to
the new recruits to bring them up to the rigorous pace.

I have fewer students than ever before in my thirty-five years
of experience, as I only have one other honors chemistry class,
but I am spending more hours than have been required in previous
years. The program is creative, challenging and eye-opening—
equally for me and for my students.

The important point of this experiment is recognizing that
education must change to meet a changing world. We cannot teach
today the way we did a decade ago—or even five years ago. Our
profession requires that each of us offer the most we are able. We
must strive to find a way to meet the needs of both our students
and society in an ever-changing world, overcoming the hassles cre-
ated by the political forces and the demands of the community, plus
the recognized limitations of the students that come before us.

It is only by having such goals and being highly motivated that
we can hope to meet the needs that rest on our shoulders. We influ-
ence the future of society in our demanding roles. The thanks we get
from the students and community is often infrequent, making it all
the more valuable. That is why it is imperative that we support one
another, encouraging each of us to do the most we can! �

April 6
Deadline for 2009 SEPT Applications

April 10
Deadline for registering for the
NEST Reunion/2009 Retreat

April 17
Deadline for McNamara Workshop Proposals

Student Award Nominations

April 24
Deadline for Co-Chair and Representative votes

May 8
Deadline for RET Proposals

May 15
Student Award books and certificates are

sent out to nominating teachers

June 25-27
NEST 20th Anniversary Reunion/2009 Retreat

September 1
Submissions for the fall newsletter

January 15
Deadline for membership renewal

January 16
NEST Executive Board Meeting

2

Education Misdirected
[This excerpt is from an article by Kenneth D. Kastle that
appeared in Phi Delta Kappan in September 2008.]

Individual classroom teachers…have been stripped
of their professional identity and respect. They know
on a daily basis that they are forced to do things in their
classroom that violate everything they believe is right
for the education of the young. They are now required
to function as automatons as they present scripted les-
sons, follow pacing schedules, narrow the curriculum
to those few areas tested on the state assessments, and,
in general, limit their professional lives to activities
that could be performed by teaching machines or com-
puter programs.

Behavioral Neuroscience
[This excerpt is from an editorial by Alan I. Lesher that
appeared in Science on May 18, 2007.]

That the brain is the seat of the mind does not neces-
sarily mean that a purely reductionist approach will, in the
long run, fully explain the workings of the mind. In fact,
there is no evidence that we will be able to understand all
aspects of the mind simply in molecular neurobiological
terms. At the same time, a purely “up-uctionist” approach
won’t meet the need either. We can’t understand the mind
through working only at the behavioral level. Instead, we
will need both biological and behavioral research, sepa-
rately and in combination.

Great progress has been made in the past decade in
neuroscience, behavioral science, and behavioral neuro-
science, and we now have the scientific sophistication to
make even more rapid advances in understanding the brain
and mind. Neuroscience is among the fastest-growing
disciplines of biology and has shown extraordinary recent
productivity. Indeed, we have probably learned more
about the brain in the past 20 years than in all of record-
ed history.

NEST News 4_09.qxd:NEST  3/28/09  9:24 PM  Page 2
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SSeerreennddiippiittyy
“Where observation is concerned, chance favors only the prepared mind.”

—Louis Pasteur, 1854
[Despite the clearly organized, sequential pattern of the “scientific method,” many great advances in science have NOT followed that pat-
tern. They were due to tangential aspects of the research or accidental discoveries that were noticed by researchers with prepared, obser-
vant minds. This column shares such fortuitous accidents with you so that they then may be shared with others—especially students—
to gain a better,  more honest picture of how science has progressed. Perhaps it may alter their attitude in the lab, looking at what actu-
ally occurs, rather than just looking for what they expect will happen.]

The name tied with tires, at least in the United States, is Goodyear. The story behind the process varies according to which
version one reads.

In 1823 Charles Macintosh patented using naphtha to dissolve rubber which then could adhere two layers of cloth, making
a waterproof fabric used to produce raincoats. There was a problem, however, with rubberized cloth. It melted or “sweated” in hot
weather and cracked when the weather was too cold.

In 1839, Charles Goodyear accidentally discovered a way to make rubber more versatile. Whether it occurred in a lab or at a
store is uncertain, but a mixture of rubber and sulfur was accidentally dropped on a stove. In experimenting with the resulting
product, he discovered that the shape could be retained over a wide range of temperatures while the substance still had elasticity.
Goodyear coined the name ‘vulcanization’ for this process.

The properties of this hardened rubber opened a wide range of applications, including making tires for cars. While Goodyear
was the first to discover this process, Thomas Hancock first filed a patent in Great Britain. When Goodyear died in 1860, he had
a debt of over half a million dollars due to fighting patent challenges and efforts to promote his vulcanized rubber!

Louis Agassiz
[The following excerpt is from an article by David McCullough that
appeared in Audubon in January 1977.]

…Agassiz would ask the student when he would like to begin
[learning]. If the answer was now, the student was immediately
presented with a dead fish—usually a very long-dead, pickled, evil-
smelling specimen— personally selected by “the master” from
one of the wide-mouthed jars that lined his shelves. The fish was
placed before the student in a tin pan. He was to look at the fish,
the student was told, whereupon Agassiz would leave, not to
return until later in the day, if at all.

Samuel Scudder [an entomologist]…described the experience
as one of life’s memorable turning points.

In ten minutes I had seen all that could be seen in
that fish….Half an hour passed—an hour—another
hour; the fish began to look loathsome. I turned it over
and around; looked it in the face—ghastly; from
behind, beneath, above, sideways, at three-quarters
view—just as ghastly. I was in despair.

I might not use a magnifying glass; instruments of
all kinds were interdicted. My two hands, my two eyes,
and the fish: it seemed a most limited field. I pushed
my finger down its throat to feel how sharp the teeth
were. I began to count the scales in the different rows,
until I was convinced that that was nonsense. At last a
happy thought struck me—I would draw the fish, and
now with surprise I began to discover new features in
the creature.

When Agassiz returned later and listened to Scudder recount
what he had observed, his only comment was that the young man
must look again.

I was piqued; I was mortified. Still more of that

wretched fish! But now I set myself to my task with a
will, and discovered one new thing after another….The
afternoon passed quickly; and when, toward its close,
the professor inquired; “Do you see it yet?”

“No,” I replied, “I am certain I do not, but I see how
little I saw before.”

The day following, having thought of the fish through most
of the night, Scudder had a brainstorm. The fish, he announced to
Agassiz, had symmetrical sides with paired organs.

“Of course, of course!” Agassiz said, obviously pleased. Scud-
der asked what he might do next, and Agassiz replied, “Oh, look
at your fish!”

In Scudder’s case the lesson lasted a full three days. �

Michelson’s Interferometer
[This excerpt is from Euclid’s Window,  written by Leonard
Mlodinow.]

Michelson’s proposed apparatus had to be built to
state-of-the-art precision: a change of a thousandth of a
millimeter in the distance of one arm relative to the other
could ruin his measurements. If the temperature of one
arm were only a hundredth of a degree higher than that of
the other, Michelson’s experiment would fail. Before he
began, Michelson would cover the arms with paper to
prevent temperature-changing drafts, and surround his
instrument with melting ice to keep its perimeter at a
uniform 0 degrees Celsius. In the end, his apparatus was
so sensitive that it could detect the disturbance made by a
stomp on the pavement 100 yards from the lab.
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INFORMATION EXCHANGE
Ken Ludwig [NEST ‘07] has a team of students that won

the state level ‘Real World Design Challenge’ sponsored by the
DOE, Cessna Aircraft and several other organizations. They are
currently working on the National Competition and are headed to
Washington, DC, on March 20 to present their team project. This
is the first year of a new program. More information can be found
at: http://ctcareerchoices.org and www.scied.science.doe.gov/rwdc/
index.html.

Erich Landstrom [NEST ‘07] is coordinator of the Semi-
nole SECME (Science, Engineering, Communication and Mathe-
matics Enhancement) club which was awarded a $500.00 grant
from the Florida Space Grant Consortium (FSGC) in support of
its VEX robotics program. Students initiated building basic robots,
specifically designed to compete at the March trial tournament at
the College of Engineering at Embry Riddle Aeronautical Univer-
sity in Daytona Beach. Their Protobot has a 4-wheel, 2-motor drive
train, an arm with 180+ degrees of motion and a claw at the end of
the arm designed to pick up cubes the size of a tennis ball.

The FSGC has teamed with NASA, other Florida space-relat-
ed organizations and the Florida Department of Education to pro-
mote statewide use of aerospace education programs, including
NASA’s impressive space education resources, to support reading,
science, mathematics and technology education for our students.
The VEX robotics design competition will provide young thinkers
with a current connection to the human-robotic partnership that is
transforming discovery and exploration. 

Visit http://seminolesecme.blogspot.com for more information.

Sharon McCue [NEST ‘92] has informed us that North-
east Magnet High School (Wichita, Kansas) was one of eight
magnet schools featured in the U.S. Department of Education’s
“Innovations in Education: Successful Magnet High Schools in
September 2008. The article starts with:
“In a science class at Northeast Magnet High School (NEM), stu-
dents are researching DNA transformation as part of the Pass the
Salt Project sponsored by the biology department of Wichita State
University. The program provides sophisticated lab equipment and

graduate students in genetics to mentor the students who also con-
duct antimicrobial research and gel-electrophoresis experiments.”

A full report is available on the Department of Education’s
web site at: www.ed.gov/admins/comm/choice/magnet-hs

Not Just Dinosaurs! is sponsored by the Connecticut Sci-
ence Teachers Association (CSTA) and will occur on Wednesday,
May 6, 2009, 4:00 to 5:30 P.M. (An optional guided nature walk
will precede this from 3:30 to 4:00.) Dinosaur State Park is a Reg-
istered Natural Landmark and one of the treasures of the Con-
necticut State Park System. Come find out about the many excit-
ing programs offered by the park.

This FREE event is open to CSTA members and to all teach-
ers with an interest in science, from elementary through high
school, so spread the word and bring a colleague. The program will
feature light refreshments, followed by an introduction to the park,
a tour of the track bed and a chance to examine the loan boxes and
to see a demonstration of activities for students. If you come early,
you may explore the nature trail or visit the gift shop, where teach-
ers receive a 10% discount for all purchases for classroom use.

Features of the park include:
• One of the largest on-site displays of dinosaur tracks in the world
• Over two miles of nature trails with signs pointing out inter-
esting plants, rocks and other features
• Programs about geology, evolution, climate, plants and, of
course, dinosaurs
• An activity room with programs for different age groups
• Loan Boxes teachers may borrow for classroom use 
• All programs are linked to the Connecticut Science Standards.

Dinosaur State Park is in Rocky Hill, one mile east of I-91, Exit 23. 

Participants MUST REGISTER by Apri l  27th by email to
Betty Catel l i  [NEST ‘95] at bcatelli@sbcglobal.net. Register
early—space is limited. Be sure to include your name, school,
grade level(s) taught and your topics of interest (dinosaurs, evolu-
tion, rocks and minerals, Connecticut land forms, fossils, plants,
ecology and/or climate).

Education Reform
[These excerpts are from an article by Anne C. Lewis that appeared in the December 2007 issue of Phi Delta Kappan.]

Both the U.S. and China are in the midst of education reforms, and the contrast is extraordinary. With a history of strict
government control over content and a devotion to civil testing that goes back thousands of years, the Chinese government
wants teachers to loosen up, allow more class participation, and stress creativity. In the U.S., however, we want smart young
people to become math and science teachers and then work in school cultures that are slaves to external test scores, that pro-
vide little high-quality professional development, that operate with poor or nonexistent laboratories, and that accept low-per-
formance teaching.

One major barrier to any improvement in math and science achievement, however, is the attitude of both parents and stu-
dents toward these subjects. A recent Public Agenda report found widespread agreement that knowing math and science is impor-
tant, but the respondents said that excelling in them “is not for me.” When the science teaching that students experience in their
schooling is infrequent before high school and often uninspiring there, who can blame them?...

We don’t need to pursue excellence in math and science teaching just so that we can beat out competitors. We should just
want it because it is the right thing to do for our students.
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Bette Bridges [NEST ’90] spoke at the 2008 
Chemistry Education Conference in Mauritius.

Ken Brody [NEST ’92] received an award for Outstanding
Contributions to the Massachusetts Association of Science
Teachers.

Len Bugel  [NEST ’92] spoke about neutrinos at the 2008
NSTA Conference and the 2008 Neutrino Conference in New
Zealand.

Betty Catell i  [NEST ’95], Susan Matthews [NEST
’95], Donna Rand [NEST ’00] and Susan Troupe
[NEST ’05] were all presenters at the Connecticut Science Edu-
cator’s Professional Development Conference in October 2008.

Janice Gepner [NEST ’03] is mentioned in a January 19,
2009 article in Chemical and Engineering News that can be
read online at http://pubs.acs.org/cen/employment/87/8703
employment.html.

Avi  Ornstein [NEST ’89] has had his first book (Increase
Your Brain Power) published under the pen name of The Blue
Dragon. In addition, his article on “Visual Perception” was
published in the Fall-Winter 2008-2009 issue of the Connecti-
cut Journal of Science Education.

Ted Sawyko [NEST ’92] was presented the Science Teach-
ers Association of New York State Executive Committee
Award at their 113th Annual Conference in November 2008 for
his contributions to science education over 35+ years, includ-
ing 27 years running a science conference for teachers of the
western New York State area.

John S teczak [NEST ’02] has had his first book (The
Adventures of Mannie) published.

Margaret Walker [NEST ’03] is now the Mathematics Spe-
cialist for Orange County Public Schools in Orlando, Florida.

Kudos

Shared Thoughts
Avi Ornstein [NEST ‘89]

Over my years of teaching, I have jotted notes on my
thoughts regarding our profession, thinking that I might someday
write a paper based on my experiences. Instead, having recently
again unearthed this list, I have decided to share this score of
thoughts with what I believe will be a receptive audience. Select
those that are meaningful to you. If they draw a smile or help
direct your efforts, they will have been justified.

1) A teacher is not a zookeeper. I should know, have been both.
However, a good teacher is a professional juggler.
2) I believe that perhaps 80% of what students learn in high
school is not needed. However, which 20% is useful varies great-
ly from student to student. It is therefore more important to focus
on helping our students learn how to learn—how to do research,
how to find the answers to questions, how to communicate clear-
ly and express themselves so that they are understood by others.
They will then be able to adapt to life’s changes and demands.
3) “Save the Earth” is erroneous. The Earth will survive, mending
any damage we inflect. It is mankind that needs saving.
4) One of the strongest forces in education is inertia. Too many
teachers teach the way they were taught and believe that they do
not need to change. They disregard the changing world in which
we live.
5) Being independent is good, but independent effort is better. We
live in a social, cooperative world and it is imperative that we each
contribute to it.
6) Success is getting what you want; happiness is wanting what
you get.
7) If you want students to learn a certain quantity of information,
teach them more and then test them on the desired core.

8) Synergism and symbiosis are important, positive factors in a
productive life.
9) It is only by stretching that one can expand—learning requires
effort.
10) A little theatrics and buffoonery can enhance a class, as long
as it serves a useful purpose and you maintain control.
11) A teacher must have a true interest in what is being taught.
12) Remember: “If it is to be, it is up to me!”
13) If you do not know something, admit it—and challenge the
students to find an answer before you do.
14) Students can only learn if they want to learn. It must either
be for a purpose they understand or be in response to an interest
they have.
15) Students have the right to flunk—right from the beginning.
The social problems of being left back are often less than the later
problems that arise due to inability.
16) Education must include alternate programs—including appren-
ticeships.
17) The presence of students who do not want to be in school can
wind up being harmful—to them, to their peers and to teachers.
18) We should consider lowering the age limit of compulsory
school—but at the same time we should stress the acceptability
of reentry. 
19) If a high school diploma is used as a label, it should mean
something. At the same time, grades should not be used as labels
to classify students for their future.
20) Students, parents, administrators and society (and even teach-
ers) are more often concerned with the grades that are earned than
with the content they are supposed to represent.
#6 is a quote of Dave Gardner.
#12 was gained in 1970 from Lucius Young at a national conference of
Alpha Phi Omega. �

NEST News 4_09.qxd:NEST  3/28/09  9:24 PM  Page 5



6

SEPT and NEST Fun Facts
Compiled by: Ellie Bonsaint, Avi Ornstein 

and Andi Zoller

Hope to see you all at the NEST Alum Retreat and the NEST/
SEPT Twentieth Year Celebration on Friday, June 26, 2009 on
the MIT campus!

• NEST and SEPT visionaries include Professor Ronald M. Latani-
sion, Connie Beal, Ellie Bonsaint, Fran Page and Jon Bartels.
• Science and Engineering Program for Teachers (SEPT) was born
in 1989. The first attendees were New England high school teach-
ers. In the evening, they met and talked about common problems
and the need for change. This discussion led to the first group
meeting on Veteran’s Day. The turnout was greater than expected
and NEST was born. NEST originally was short for “New Eng-
land Science Teachers.”
• The first NEST group had very high expectations—so much so
that a couple of members met with President Ronald Reagan. The
founding NESTers discovered that they were too few in number to
have a major influence on education on a broad scale. The focus
then turned to looking at what we could do to help and support one
another and how we could influence education on more local scale.
• SEPT’s purpose was to bring teachers in contact with cutting-
edge developments in the areas of biology, chemistry, physics,
mathematics and technology.
• The goal was to provide teachers with a perspective on the inter-
face between science education, technology and society that they
can use to shape classroom instruction.
• The first Executive Board Co-Chairs were Ron Latanision and
Lou Salvio. Current Executive Board Co-Chairs are Ron Latani-
sion and Andra L. Zoller.
• Current Executive Board Representatives are: 

Alice Apostolou, MA; Betty Catelli, CT; Amy Kolenbrander,
CO; Terry Purvis, NC; John Steczak, PA; Steven Rocketto,
CT; Margaret Walker, FL.

• The NEST newsletter originally came out three times a year. At
first, there were three editors, each planning to do one issue a year.
The first issue was a single page, two sides. The present day edi-
tor is Avi Ornstein and the designer is Satya Picard.
• The first NEST awards were the NEST Teachers Award, origi-
nally given to one member from each of the six New England
states and later including a recipient outside New England. The
NEST Student Award followed.
• Connie Beal was NEST’s first secretary and played a central role
in making NEST succeed. Connie was succeeded by Ellie Bonsaint
and the current NEST/SEPT Administrator is Jennie Pakradooni.
• When the percent of members outside New England grew, it was
decided at the executive meeting in January 2000 that the name
should change. “NEST” had gained strength, so it was decided to
retain the same initials. The new name became the Network of Edu-
cators in Science and Technology. Connie Beal’s husband came up
with the global image that was then adapted as NEST’s symbol.
• Originally, attending SEPT was free. When a price was attached,
MIT Alumni Clubs started setting up scholarships, which expand-
ed the number of members from a broader scope.
• Over the past twenty years, well over 1,000 science teachers
have participated in SEPT, representing over 900 elementary and

secondary schools.
• SEPT has welcomed teachers/educators from the four corners of
the globe—as far away as Africa, the West Indies, Ireland, Argenti-
na, Austria, Germany, Lebanon and Hong Kong.
• Two marriages have resulted from teachers meeting through
SEPT. They are John and Susan Matthews, CT, and Linda and
Alan Stockdale, RI.
• Happy Twentieth Birthday to SEPT and NEST! �

Testing and Science
[These excerpts are from an article by Thomas E. Brady that appeared
in the April 2008 issue of Phi Delta Kappan.]

…Among its many mandates, NCLB required that, beginning
in the 2007-2008 school year, schools must administer annual
tests in science achievement at least once during three grade spans:
3-5, 6-9 and 10-12.

Yet despite its own requirement, the law has succeeded in
pushing science to the back burner. Schools now focus on reading
and mathematics, with little time left for science in the rush to
prepare teachers and students for high-stakes standardized tests. In
April 2002, shortly after NCLB was passed but before any of its
mandates had taken effect…some districts were already so fixated
on basic-skills preparations that students were spending 20% of
total class time on test preparation. When NCLB took effect…
things would only intensify.

Yet the predicted failure of science education to meet the
demands of the modern world seems to continue to be ignored. In
spite of efforts to keep science from becoming a second-class dis-
cipline, the science scores of the most recent NAEP indicate that
science achievement in the U.S. is at best in a holding pattern….

…Scientists joined their education colleagues to investigate
how students learn science.

…school systems operate in a separate universe governed by
rules that often seem illogical to scientists. If scientists, univer-
sities, and schools are to become partners in education, change and
innovation must come to be acknowledged and rewarded.

…We know how to teach science. The national reports have
shown us why to teach science. The unsatisfactory test scores
have shown us who needs science. The question that remains is,
when will we do it? �

Education to Protect Humanity
[This excerpt is from an editorial by David Hamburg that
appeared in Science on May 30, 2008.]

…Both science education and peace education require
periodic updating and reinforcement on a long-term
basis, and curriculum reforms cannot afford to neglect
the latter as a vital component of modern education.

Schools, universities, academies, and institutional
organizations can work together to develop and dissemi-
nate curricular material to overcome ethnocentrism, prej-
udice, and predisposition to violent pseudo-solutions.
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RECOMMENDED READING
[The following articles are highly recommended to be read, by

both those reading this newsletter and also appropriate students.]

Science and Religion
[This excerpt is from Anne C. Lewis’ column in the June 2007 issue of
Phi Delta Kappan.]

Another sign that we could be going backward instead of for-
ward is the time and space (both in print and over the air) spent in
recent months debating where the line should be drawn between
science and religion. At a time when some political and business
leaders demand that we maintain—or perhaps regain—our leader-
ship in science, technology, and innovation, we are diverted by
those who denigrate scientific inquiry, whether it be on global
warming or evolution. Those timid teachers who admit they are
afraid to be resolute about scientific evidence in their classrooms
should spend some time reading the questions and musings of
someone who once drew millions to share his awe at the cosmos
and science.

More than 20 years ago, the late Carl Sagan gave a series of
lectures about the boundary between science and religion as part
of the Guilford Lectures on natural theology. Now Ann Druyan,
Sagan’s wife and collaborator on books and television series, has
collected the lectures into a book that contradicts the religious
fundamentalism that restricts the students’ and the public’s access
to knowledge....According to Druyan, her husband’s searching
was prophetic, considering how science has been thwarted in
recent times.

For Sagan, searching for who we are requires “courageous
intent to greet the universe as it really is, not to foist our emo-
tional predispositions on it but to courageously accept what our
exploration tells us. Not often does one hear “courageous“ and
“science” in the same context. �

Gender and Math
[These excerpts are from an article by Luigi Guiso, Ferdinan-
do Monte, Paola Sapienza and Luigi Zingales that appeared in
Science on May 30, 2008.]

…In many countries, on average, girls perform more poor-
ly than boys in mathematics. In all countries, girls per-
form better than boys in reading. The gender gap in math-
ematics and reading correlates with country measures of
gender status within the culture….

…In spite of the difference in levels, the gender gap in read-
ing exhibits a variation across countries similar to the gen-
der gap in math. Where girls enjoy the strongest advantage
in reading with respect to boys, they exhibit the smallest
disadvantage (sometimes even an advantage) in math….

…girls’ underperformance in math relative to boys is elim-
inated in more gender-equal cultures. In more gender-equal
societies, girls perform as well as boys in mathematics and
much better than them in reading. These findings shed
some light on recent trends in girls’ educational achieve-
ments in the United States, where the math gender gap has
been closing over time.

Atmospheric Carbon Dioxide
[This excerpt is from a brief article by Stéphan Reebs that appeared in
the July/August 2004 issue of Natural History.]

In 1845 a forward-thinking French chemist and mining engi-
neer named Jacques Joseph Ebelmen set forth in print the concept
that increasing levels of carbon dioxide in the atmosphere could
bring about global warming. Yet today, after a century and a half
of industrial productivity and population growth, the question of
whether increased atmospheric CO2 causes higher temperatures
still often takes center stage in debates about the future of Earth.

Cores extracted from glaciers and ice sheets show that increas-
es in atmospheric CO2 do coincide with increases in global tem-
peratures—at least for the last 420,000 years.... �

The Blue Dragon’s Rules of Learning
1) The more you learn, the more you are able to learn.
2) The more you want to learn, the more you learn what you want.
3) Learning requires comprehension rather than memorization.
4) The more you know, the more you are aware of what you
don’t know.
5) If you put in your best effort, you can be proud of the results.
6) Rather than giving you answers, a good teacher helps you
discover them.
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Continued from page 1 “Co-Chair Report”

Schel ler Teacher Education Program (STEP)
Dr. Eric Klopfer is Associate Professor and Director of the

Scheller Teacher Education Program. Eric’s research focuses on the
uses of computer-based simulations and games in K-12 science
and mathematics teaching. These new technologies engage stu-
dents at a deeply meaningful level, and provide them with the
tools and techniques that scientists use. The technologies range
from StarLogo TNG (a simulation environment that allows stu-
dents and teachers to build their own 3D immersive simulations
and games while building skills in both science and programming)
to handheld Augmented Reality simulations that use people’s real
surroundings to convey authenticity in large-scale scientific inves-
tigations. Eric’s work does not stop at the development of these
technologies, but also includes working with other scientists and
engineers to ensure that they accurately convey scientific prac-
tices, teachers to help the materials get used in classes and
researchers to better understand what and how students learn from
these technologies. Over the past year, STEP has taken on sever-
al new projects to design, research and explore the use of game-
based learning in education. These projects have reached students
in the inner city to help them learn science and engage in their
communities, tapped into visiting classes at a large zoo to help
students understand ecology and the environment, and engaged
struggling students in learning (and enjoying) mathematics. Using
new technologies, students can use games and game-like environ-
ments to engage deeply in studying complex problems while
learning core content in math, science, literacy and history. This
exciting work is trying to break the mold of what games in edu-
cation are, integrally connecting learning and play.

At MIT, STEP students begin by taking Introduction to
Teaching and Learning (11.124) in the fall, followed by K-12
Teaching (11.125—formerly Observation and Analysis in Class-
room Settings) in the spring. Both classes have had consistently
strong enrollment at or near capacity. These class-size limits
reflect the emphasis on hands-on learning in the classes, as well
as the ability to place students in neighborhood classrooms where
they conduct their student teaching pre-practicum. The program
offers an option for students to become licensed teachers during
the undergraduate programs. This option is designed to accommo-
date MIT students’ schedules by placing the bulk of the student
teaching experience during IAP. This structure has allowed the
program to license a steady stream of teachers in high needs areas
like mathematics and physics. More information about STEP can
be found at the following URL: http://education.mit.edu/tep.

Research Experience for Teachers (RET)
With encouragement from the Siemens Foundation, we con-

tinue to make research experience available to in-service teachers
on campus. During the summer of 2008, SEPT Alumna Marcia
Burns-Mittler participated in a seven-week Research Experience
for Teachers at MIT’s Bizzi Lab, where she worked on projects
involving the central nervous system and how it works with the
musculoskeletal apparatus of the human body to control motor
behavior.

Science and Engineering Program for Teachers (SEPT)
SEPT will celebrate its 20th Anniversary in June and we are

planning an exciting conference. Since 1989, this program has
endeavored to give educators a unique perspective of how the basic
sciences, mathematics and engineering are integrated to meet the
technological challenges and needs of commerce and society. The
Program’s twentieth edition will be given during the week of June
21-27, 2009. We invite you to encourage teachers who might be
interested to take part. Alumni/ae of this program. They then
become members of the Network of Educators in Science and
Technology (NEST) which now totals approximately 1000 educa-
tors. More information about NEST and SEPT can be found at the
following URL: http://web.mit.edu/scienceprogram/.

A Few Observations
I am personally encouraged during these troubled economic

times to see the action taken by the Obama Administration and
Congress to invest in the education of young Americans. We have
grown as a nation on the strength of our innovative culture and
the entrepreneurial vision of young people educated in our schools
and our universities. My sense is that we have gotten ourselves
into the current dilemma in part because of the availability of easy
credit and an appetite and encouragement for spending at every
level that was beyond the means of most individuals and institu-
tions. It is appropriate, I think, to return to the core values that
allowed us to evolve as a society and a nation. Integral to these
values was a system of public education and a culture that valued
learning and now needs new visionaries in the mold of Mann and
Conant to renew our commitment to education and to the inno-
vation and entrepreneurship that follows. You are key players. I
hope that you will respond with the kind of energy and vision that
I see each summer at MIT. There is a genuine opportunity to pro-
vide leadership now. You have convinced me that you are leaders,
so this is the time to exercise those skills.

We hope that you will find time to help us celebrate the 20th
Anniversary of SEPT in June. �

Energy Needs
[This excerpt is from an editorial by John P. Holdren that appeared in
the February 9, 2007, issue of Science.]

The perils of oil dependence and climate change, coupled with
the demand for large increases in the per-capita availability of ener-
gy services, compel an early transition to a different path. Its
requirements include a reduction in global population growth
(achievable, fortunately, by means that are desirable in their own
right) and a sharply increased emphasis on improving the effi-
ciency of energy conversion and end use (aiming to improve the
energy efficiency of the world economy not by 1% per year but by
2% per year or more).

Also required is a severalfold increase in public and private
investments to improve the technologies of energy supply. We
need to know whether and how the carbon dioxide from fossil-fuel
use can be affordably and reliably sequestered away from the
atmosphere; whether and how nuclear energy can be made safe
enough and proliferation-resistant enough to be substantially
expanded worldwide, and to what extent biofuel production can be
increased without intolerable impacts on food supply or ecosys-
tem services. And we need to improve the affordability of the
direct harnessing of sunlight for society’s energy needs. �
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PUZZLE CORNER

#1) In what way are 12 and 13 unique from all other two-digit numbers?

#2) Aside from the numbers in the previous question, what is the only other pair of two-digit numbers that have the second quality
discovered in that question?

Solutions to the previous problems:

#1) The formula for the toothpicks required for the nth figure is 2(Σ(n+1) - 1).

#2) The formula for the toothpicks required for the nth figure is either n2 – n or 2(Σ(n-1)), which each give the same result for any value
of n.

Testing
[The first paragraph is from an article by Kathy Christie in the April
2007 issue of Phi Delta Kappan.  The other excerpts are from an article
by Anne C. Lewis in the same issue.]

Testing is the primary means by which we know whether stu-
dents learned what it is we wanted them to learn. However, many
people question whether the benefits of testing are worth the
costs. A growing chorus of both practitioners and researchers is
now warning that we’re spending far too much valuable instruc-
tional time on assessment, that the test being given don’t provide
the right kind of information to the teacher, and that the emphasis
on testing in reading, math, and now science leaves other sub-
jects—if not children—behind. The chorus also warns that stu-
dents are not taking tests seriously.

...Mandating change from above may make it easier for dis-
tricts to do what they think is necessary, but this may also dimin-
ish the commitment of professionals to do the work. High external
expectations can become the norm only if teachers have the oppor-
tunity to explore the meaning of accountability for themselves.

...The researchers warned that, as test-based accountability
became even more stringent, schools and teachers would match
their curricula and testing even more closely to what was on the
tests rather than to what the standards said was worth teaching.

...another study found that the process used by most states for
accountability purposes(comparing the same grade from year to
year(was so volatile that any score gains were almost useless.
Changes in scores for students tested at a given grade from one year
to the next can be quite unreliable. This means that schools recog-
nized for making academic improvements and other schools noted as
needing improvement can easily be labeled on the basis of random
fluctuations. In the long run, looking to schools that show large
gains for clues to what other schools should be doing to improve
student achievement won’t necessarily identify helpful practices.

...Teaching only to the test can invalidate the meaning of the
results and call into question any inferences about student learning
and progress. And if that’s the case, then giving substantial
rewards or punishments based on test results alone would seem
not to be justified. �

How Mathematics Counts
[These excerpts are from an article of the same name by Lynn Arthur
Steen that appeared in the November 2007 issue of Educational
Leadership. ]

Advocates of algebra advance several arguments for the dra-
matic change in education policy:

• Workforce projections suggest a growing shortage of
U.S. citizens having the kinds of technical skills that build
on such courses as Algebra II....
• Employment and education data show that Algebra II is
a “threshold course” for high-paying jobs. In particular, five
in six young people in the top quarter of the income distri-
bution have completed Algebra II....
• Algebra II is a prerequisite for College Algebra, the
mathematics course most commonly required for postsec-
ondary degrees. Virtually all college students who have not
taken Algebra II will need to take remedial mathematics.
• Students most likely to opt out of algebra when it is not
required are those whose parents are less engaged in their
children’s education. The result is an education system that
magnifies inequalities and perpetuates socioeconomic differ-
ences from one generation to the next.

Here we find more disturbing evidence:
• One in three students who enter 9th grade fails to grad-
uate with his or her class, leaving the United States with
the highest secondary school dropout rate among industri-
alized nations....
• One in three students who enter college must remediate
major parts of high school mathematics as a prerequisite to
taking such courses as College Algebra or Elementary Sta-
tistics....
• In one study of student writing, one in three students in
a highly selective college failed to use quantitative reason-
ing when writing about subjects in which quantitative evi-
dence should have played a central role....
• College students in the natural and social sciences con-
sistently have trouble expressing in precise English the
meaning of data presented in tables or graphs.... �
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Continued from page 1 “Flight Aboard Reduced Gravity Aircraft”

sharp descents. Each climb will produce about 30 seconds of hyper
gravity, ranging from 1.8 to 2 G’s. When the plane “noses over,”
each free fall will produce 18 to 25 seconds of weightlessness. The
teams will fly about 32 parabolas. 

The schools’ immediate mission is to finalize the concept of
their experiment and work with a NASA mentor to get their
experiment flight-ready. The team chose four educators to exe-
cute and accompany the experiment aboard the aircraft. Those
educators went to NASA’s aircraft facility at Ellington Field in
Houston on February 19 to begin preparing for their flight the
following week. 

“The NASA Explorer School Project creates opportunities
that bring the real world math, science and research of the agency
into the classroom. The Reduced Gravity program gives students
and teachers the opportunity to create, design, develop and test
flight experiments in the same way as NASA scientists,” said Rob
Lasalvia, NES Program Manager. 

The three Connecticut schools were selected as NASA
Explorer Schools in 2007, giving the schools an opportunity to
propose a reduced gravity experiment. The program enables
schools and their communities to work with NASA, Hamilton
Sunstran and the CT Science Center in a three-year partnership to
develop the nation’s future science, technology, engineering and
mathematics work force. There are now 200 teams, representing
all 50 states, the District of Columbia, the Virgin Islands and
Puerto Rico.

With this program, NASA continues the agency’s tradition of
investing in the nation’s education programs. It has directly tied the
agency’s major education goal of attracting and retaining students
in science, technology, engineering and mathematics (STEM) dis-
ciplines. To compete effectively for the minds, imaginations and
career ambitions of America’s young people, NASA is focused on
engaging and retaining students in STEM education programs to
encourage their pursuit of educational disciplines critical to
NASA’s future engineering, scientific and technical missions.

The students’ design focused on testing the Kepler conjecture
in a microgravity environment. The theory asserts that spheres
pack most efficiently by forming hexagonal arrangements. Karl
Friedrich Gauss partially proved this theory mathematically in
1831. The students extended Johannes Kepler’s ideas and are
exploring the effect of reduced gravity on packing experimentally.

The microgravity project provided a real-life engineering expe-
rience to these students. “This project has given me the opportuni-
ty to work with others to examine how scientific principles learned
in class apply to the real world,” said Taylor Wrobel. The students
made the necessary mathematical calculations, designed the equip-
ment for the experiment and used CAD programs to render 3-D
drawings. After a few trials, the students built a prototype and had
to learn how to write a Test Equipment Data Package (detailed engi-
neering forms for the safety and security of the project). 

Throughout the last four months, the students in all three
schools used web camcorders and ooVoo software to communicate
among themselves or to explain any progress made on the proj-
ect. Cody Harris, Taylor Wrobel and Brenda Lisitano, the project
leaders, were invited to the middle school to teach the younger stu-
dents about the microgravity experiment. “I loved learning about
microgravity with my friends and then teaching it to younger 

students,” said Brenda Lisitano. Ms. Tamborini, the teacher at the
middle school, remarked “They were great. My students were all
excited. Taylor, Cody and Brenda are AMAZING. They were very
thorough in their explanations and were impressively patient.
This was a great idea!”

The high school students also teamed together with their ele-
mentary student team members. Teachers Donna Rand [NEST ’00]
and Rose Sliva worked with the multi-age student team during an
exciting evening program for families at the East Hartford Glas-
tonbury Elementary Magnet School. The students provided
“hands-on” science demonstrations for families that explored laws
of gravity and motion on earth. They made predictions about
changes that may be observed in microgravity. In addition, stu-
dents and family members interacted with a NASA scientist to
explore “Toys in Space” through a direct Distance Learning link
from the Marshall Space Center in Huntsville, Alabama.

At Two Rivers Middle Magnet School, the NASA team busi-
ly prepared their presentations on microgravity. In their presenta-
tions for the entire student body at Two Rivers, they included
demonstrations and examples that helped others understand the
concept of microgravity. They also described their collaborative
experiment designed via video conferencing with students from the
other two schools. 

At each school, the project led to a natural cooperation
between science, mathematics, reading, and writing. At the high-
er grades, the physics, computer and astronomy teachers cooperat-
ed in mentoring the students with their quest for knowledge. “I
used programming skills in JAVA to create my own program to
fit the analysis needs of this project,” said Cody Harris.

Data was collected on Earth and under microgravity condi-
tions aboard the NASA microgravity plane. Information gained
from these experiments may have implications on the packing
materials in space that could affect the properties of materials
manufactured in space. Scientists will have to overcome any prob-
lem that may arise in order to build colonies and systems in dif-
ferent gravitational fields than exist on Earth. Also, materials may
lose their strength if their density changes due to differences in
their molecular arrangement (packing systems) that may result
from reduced gravity. The data collected from this experiment will
provide an insight into the packing of materials in reduced gravi-
ty and help address these issues.

The project has increased collaboration between students and
teachers at each of the schools, as well as between the schools
themselves. It has also benefited from the support of parent vol-
unteers. This project would not have been possible without the
generous assistance of many companies and organizations, includ-
ing Hamilton Sundstrand, Kell-storm Tools, Century Springs
Corp., the Connecticut Science Center and the NASA Explorer
School Project. When we asked Frank Kelly how we can repay him
for getting the lexan, he answered: “Just build me good students”.

This project has encouraged students to solve STEM problems
while exciting students about the opportunities in STEM careers.

For more information on NASA Explorer Schools on the Inter-
net, go to: 

http://explorerschools.nasa.gov/portal/site/nes/
For more information on other NASA Reduced Gravity Programs,
visit the Web at: 

http://microgravityuniversity.jsc.nasa.gov �
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Scientific Test Theory
[These excerpts are from an article by Henry I.  Braun and
Robert Mislevy that appeared in the March 2005 issue of Phi
Delta Kappan.]

A scientific approach to assessment recognizes that,
fundamentally,  assessment isn’t about items and scores.
These are more like the springs and pulleys of testing. Rather,
assessment is a special kind of evidentiary argument.  Assess-
ment is about reasoning from a handful of particular things
students say, do, or make, to more broadly cast inferences
about what they know, have accomplished, or are apt to do in
the future.

The starting point for an application of science test the-
ory is a clear understanding of the purpose of the assessment
and a perspective of the nature of the knowledge or skills that
are the focus of attention.. . .A rational is also required for the
kinds of assignments or challenges that will elicit the evi-
dence to support the intended inferences about students. Con-
ceptual links connect tasks to student performances to judg-
ments about what they know and can do... .

NEST Executive Board Meeting Minutes
January 17, 2009—Cambridge, MA

In attendance:
Bette Bridges, Ken Brody, Len Bugel, Teresa Caracciolo,

Betty Catelli, Steve Cremer, Elaine Hall, Eric Klopfer, Amy
Kolenbrander, Sharon McCue, Avi Ornstein, Jennie Pakradooni,
John Steczak, Margaret Walker, Andi Zoller

• Financial conditions are a little tighter now and efforts are
going on to address this.
• 20th Anniversary NEST retreat to be called 20th Anniver-
sary Reunion

� This year’s NEST reunion should be very special in
honor of the milestone.

• Past Co-Chairs and special guests are to be invited.
• Any NEST members who wish to do so should submit
high-resolution digital photos or one PowerPoint slide with
theme of “then and now” (template to be sent out by Jennie)
or a collage of photos from their SEPT experience and/or
their personal work to include in slide show to be played at
cocktail reception and banquet. The deadline is May 29th.
• It would be great to have 1st and 2nd “generation” SEPT
alums back for the retreat—SEPT teachers whose students
became teachers and then attended SEPT as well.
• Contributions from NEST members who were there from
early on will be solicited for stories and history of the pro-
gram.
• The new email list (nest@mit.edu) was announced.
• Work addresses of all NEST members are to be confirmed
and updated in the database—some are out of date and newslet-
ters have gone to incorrect addresses for some.
• The newsletter is to go only to home addresses from now on.
• Co-Chair nominees:

� Betty Catelli
� Howard Chung
� John Matthews
� Steve Rocketto

• Representative nominees: 
� Roberto Borda
� Amy Kolenbrander
� Jake Mendelsohn
� Ralph Ross
� Dallas Russell
� John Steczak
� Barbara Waters
� Darren Wells

Jules Verne
[This excerpt is from an article by Bruno Maddox that appeared in the
August 2007 issue of Discover.]

...When he sent protagonists From the Earth to the Moon, he
first had to figure out how to get them there. It was rocket science,
literally, but the poor sap muddled through, eventually dispatching
a three-man crew from a space center in Florida riding a rocket
made of newly discovered aluminum at a speed of 12,000 yards per
second. Fortunately, Verne had been dead for 64 years by the time
of the Apollo 11 mission in 1969 and was thus spared the embar-
rassment of knowing the actual launch speed of the aluminum craft
that would carry the three men would be 11.424 yards per second,
and that part of the rocket would be named “Columbia,” not his
own ludicrously off-base suggestion, “Columbiad.” �

Living in a Democratic Society
[This excerpt is from a blog by George Wood that appeared on June
26, 2007, in “The Forum for Education and Democracy”.]

In the rush to boil everything we do in schools down to a
series of test scores, many of the so-called education governors,
legislators, policy makers, and think tank thinkers have forgotten
one of the most important missions of the public schools—to
help shape our abilities to live in a democratic community. We tax
ourselves and mandate that children go to school because so that,
as a society, we can teach the young the values that drive a dem-
ocratic society—trust, cooperation and collaboration, tolerance,
public good, engagement. None are measured on a test, but all are
on display in our best public schools.

They are on display not just in the curriculum or in structures
such as student government or planned community service. We
also see them in the spaces the schools create to engage the entire
community in simply living together. �

Rules of Lecture
[This excerpt is from “Three or Four Golden Rules of Lecture” by
Michael Dubson that appeared in the April 2007 issue of The Physics
Teacher.]

* Rule 2: It is OK to lecture less…because they aren’t listening
anyway. When you lecture for extended periods, the students will
sit politely, writing down everything you say, but they are in
scriptmode, which is a restful state of minimum consciousness
similar to sleep. �
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Continued from page 1 “Karl Friedrich Gauss”

plus 1. Thus, when x = 0, you get 3. When x = 1, you get 5.
When x = 2, you get 17. When x = 3, you get 257. When x = 4,
you get 65537.)

In 1799, Gauss first proved that is a0, a1, a2, … , an-1, and an
are n+1 rational integers, of which a0 is not zero and all have no
common divisor other than 1, then the equation

a0xn + a1xn-1 + … + an-1 x + an = 0
has exactly n roots.

Gauss conceived modular congruence, where a ≡ b mod c is
read as a is congruent to b in mod c. For example, 

30 ≡ 4 mod 13
means that if you divide 30 by 13, the remainder is 4. Many oper-
ations are permissible on a congruence. They include addition,
subtraction, multiplication and powers. For example, you can…

add 5 to both sides:
35 ≡ 9 mod 13

subtract 3 from both sides:
27 ≡ 1 mod 13

multiply both sides by 7:
210 ≡ 28 mod 13

28 ≡ 2 mod 13
210 ≡ 2 mod 13

square both sides:
302 ≡ 42 ≡ 16 ≡ 3 mod 13

Negative remainders are also allowed and valid:
12 ≡ -1 mod 13

Division has some restrictions. In the first place, congruence
laws normally require that all concerned numbers must be inte-
gers. Thus, we cannot take 

14 ≡ 1 mod 13
and divide by 2, as dividing 1 by 2 gives ½. However, if no frac-
tion results, division can be used. For example, division by 2 is
used in this case:

30 ≡ 4 mod 13
15 ≡ 2 mod 13

and division by 3 is used in this case:
48 ≡ 9 mod 13
16 ≡ 3 mod 3

In the article on Fermat (in the Fall 2006 issue of this
newsletter), I pointed out that the 6th Fermat prime is divisible
by 641. It can easily be verified with Gauss’s modular congru-
ence. 25 = 32, so the sixth Fermat prime is 232 + 1. If it is divis-
ible by 641, then

232 + 1 ≡ 0 mod 641
232 ≡ -1 mod 641

A simple verification is as follows:
2 ≡ 2 mod 641
22 ≡ 4 mod 641

24 ≡ 16 mod 641
28 ≡ 256 mod 641

216 ≡ 2562 ≡ 65536 ≡ 154 mod 641
232 ≡ 1542 ≡ 23716 ≡ 640 ≡ -1 mod 641

12

Proficiency
[This excerpt is from the editorial by Bruce M. Smith in the
April 2008 issue of Phi Delta Kappan.]

Since the No Child Left Behind Act mandated that
“proficiency” would be everyone’s goal, things haven’t
improved. In “What’s Proficiency?”—a 2004 paper easi-
ly located on the Web—Bella Rosenberg of the American
Federation of Teachers followed that slippery word down
the rabbit hole of NCLB to that Wonderland where she
found that it could take 166 years for 12th-graders to
reach proficiency in reading—not the 12 years that the
law required. Reality check, anyone?

But I keep coming back to those Americans who
have studied at the graduate level. Even in the good old
days of 1996, just half of them reached proficiency.
These folks are not dropouts, not even college dropouts,
if that concept makes any sense to you. These people
are the success stories of education, and half of them
can’t comprehend complex material with specialized
language and then draw inferences from it? I don’t think
so. That’s pretty much what graduate school is all
about, isn’t it? Perhaps it’s time we rethought what we
mean by proficient.

What Makes a Great Teacher?
[This excerpt is from an article of the same name by Erin Young that
appeared in Phi Delta Kappan in February 2009.]

Participants at the 2009 summit said, a great teacher:
• Has the ability to be flexible, optimistic, self-reflective,
progressive, and innovative;
• Must possess the ability to build relationships with stu-
dents and teachers and have a passion for teaching;
• Excites a passion for learning in his or her students through
skillful facilitation, using 21st-century tools;
• Goes beyond the classroom as a collaborator with col-
leagues;
• Wants to improve himself or herself by learning good
instructional skills;
• Is someone who knows the curriculum and works well as
part of a team;
• Builds relationships and facilitates lifelong learning;
• Collaborates with families, peers, and the community;
• Shows appreciation and enthusiasm for cultural differences;
• Inspires others to achieve their potential;
• Understands the complexity of the teaching and learning
environment;
• Has consistently high expectations for all students;
• Recognizes and adapts when he or she isn’t getting through
to the students;
• Addresses the needs of the whole child;
• Uses assessment to inform instructional decision making;
and
• Gives back through mentoring. �
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Jennie’s “I Can’t Believe it’s Vegan” 
Chocolate Cake Recipe

Jennie Pakradooni
This is the cake my mother made for almost every one of my

birthdays as a child, and no one ever got tired of it. I never real-
ized it was dairy-free until I asked her for the recipe as an adult.
I’ve altered the recipe a tiny bit, hence the title—she usually made
butter cream frosting for this cake, but I’ve included the recipe for
my favorite vegan frosting. The cake is moist, dark, fluffy, rich
and chocolaty, and is better than many non-vegan chocolate cakes
I’ve had (and I myself am not vegan). It’s also an incredibly quick
and easy cake to bake, so it’s great if you need a last-minute cake
for any occasion!

CAKE:
1 cup cold water
1 cup light coconut milk
1 cup canola oil
3 cups flour
2 cups sugar
3/4 cup cocoa
2 tsp. baking soda
1 tsp. salt
2 tsp. pure vanilla extract
2 tsp. apple cider vinegar
1 oz. semisweet chocolate, melted (optional)

margarine (for greasing baking dish)
parchment paper for baking
large mixing bowl
large wooden spoon
9 x 13 baking dish

Preheat the oven to 350°. Lightly grease the baking dish with
margarine and then line with one sheet of parchment paper, leav-
ing about 1/4-inch of paper above the edge of the dish on at least
two sides.

Place all the ingredients together in large mixing bowl and
mix until the batter is smooth. Pour the batter into the baking
dish and bake for 30-40 minutes at 350°. Test the cake at 30 min-

utes using a clean wooden chopstick or clean knife. The cake is
done when the testing utensil comes out clean. The cake may
brown a little on the top, but that is fine as it should still be
moist inside.

Remove the baking dish from the oven and place it on a triv-
et or towel. Grasping the edges of the parchment, carefully lift the
cake from the pan and place it on a cooling rack or cool surface.
Allow it to cool for 40-60 minutes before frosting.
[If you live at a high altitude, you may wish to test bake this recipe
before making it for an occasion. I’ve baked this cake at 3,000 feet and
have found it difficult to get the proper temperature to bake it evenly.]

FROSTING:
1.5 cups vegan cream cheese (available at Whole Foods)
1 tsp. pure vanilla extract
6 tbsp. pure maple syrup (grade a or b)

medium mixing bowl
electric mixer (handheld or stationary)
rubber spatula
dish of warm water

Combine all ingredients in a medium mixing bowl. Mix with
an electric mixer until it is smooth. Chill the frosting for 20 min-
utes before using. Frost the cake using the rubber spatula, dipping
the spatula into the warm water (shaking off excess water)
between frostings so it goes on smoothly.

This recipe makes about two cups of frosting—enough to
frost the entire top and sides of the cake about 1/4-inch thick. [I
tend to like a thicker frosting on the cake, so I usually double the
recipe, which results in having some frosting left over for deca-
dently dipping pretzels or cookies.]
[NOTE: I haven’t made a gluten-free version of this cake, but likely will
do so soon, as many of my friends are gluten-intolerant. If you wish to
make this cake gluten-free, I recommend that in place of the wheat
flour, you use one of the gluten-free flour mixes available at Whole
Foods or similar markets. Keep in mind that gluten-free baked goods
are often denser and a little drier than baked goods made with wheat
flour, so you may wish to experiment before serving this cake gluten-
free. But, hey, it’s always nice to have an excuse to bake a cake, right?]

Teachers as Villains
[This excerpt is from Richard A. Gibboney’s manifesto that
appeared in Phi Delta Kappan in September 2008.]

For many critics, teachers have become the villains
in the wealthy elite’s panic over educational accomplish-
ment and foreign competition. But teachers don’t cause
financial meltdowns, home foreclosures, climate change,
or hurricanes. And they don’t invade countries or out-
source jobs. Teachers don’t cause mind-numbing condi-
tions of poverty that limit children’s ability to learn.
However, teachers are the ones asked to cope with the
poisonous effects of poverty. Why? Because most of soci-
ety doesn’t give a damn.

Homo carnivorous
[These excerpts are from an article by Gary Stix in the June
2004 issue of Scientific American.]

...there are at least eight “meat adaptive” genes that
may have helped early humans cope with cholesterol,
infections and other meat-derived ailments....

...recent finding that a genetic mutation that occurred
2.4 million years ago caused jaw sizes to diminish. With-
out the cumbersome chewing musculature, brains could
grow bigger, marking the divergence of humans from apes.
That period was when human ancestors may have first
started using stone tools to butcher carcasses and so were
less reliant on huge mandibles to process tough shells.
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The Legacy of an Idea
[This table of data was created by Juan Velasco and Amanda Hobbs for the February 2009 National Geographic.]

1859 Darwin published The Origin of Species, igniting intense controversy over the role of natural selection in evolution 
and the challenge his theory poses to religion, morality and social tradition.

ca. 1865 Gregor Mendel, a Moravian monk, demonstrates that “factors” in pea plants—what will later be called genes—do not 
blend together in successive generations, but instead are inherited independently from one another. His experiments go 
largely unnoticed.

1871 Darwin publishes The Descent of Man, showing how higher human facilities such as intelligence and morality could 
have evolved by natural selection in ape-like ancestors.

1882 Darwin dies. Evolution is now generally accepted, but not the notion that mankind descended from apes. Darwin’s belief 
in natural selection as the mechanism for change is also increasingly challenged. Other scientists argue that evolution 
is directed by internal forces or by the inheritance of traits acquired by the adult.

1892 August Weismann postulates that a substance in chromosomes within the cell’s nucleus, which he calls the germ plasm, 
is responsible for the inheritance of traits. The germ plasm is later identified as the material basis of the gene.

ca. 1900 Mendel’s experiments on pea plants are rediscovered. Rather than offering support for Darwin’s theory, they initially 
bolster the view that species arise through sudden transformations, or “mutations,” from one generation to the next, 
rendering natural selection and adaptation irrelevant.

ca. 1906 Measurements of radioactive decay reveal the Earth is billions of years old, countering claims that there has not been 
enough time for species to evolve through natural selection.

1910-1915 By studying multiple generations of fruit flies, Thomas Hunt Morgan and his colleagues are able to infer the existence 
of genes, link them to inheritance and map their locations on chromosomes.

1920s Advances in genetics prove that mutations cannot transform species, but instead provide the raw material of variation 
for natural selection to work upon. Population geneticists Ronald Fisher, J. B. S. Haldane and Sewall Wright develop 
models showing how small, favorable mutation can spread throughout a population.

1930s-1940s After decades of pursuing often conflicting paths of research, biologists, population geneticists, paleontologists and field 
naturalists reach accord in a “modern synthesis” of reinvigorated Darwinism. Evolution is seen to proceed through 
natural selection and other random mechanisms, with new species originating through the gradual accumulation of 
mutations in isolated populations.

1953 Francis Crick and James Watson discover the double-helix structure of DNA, unlocking the mystery of how genetic 
information is passed from one generation to the next.

1960s-1970s A series of fossil discoveries by the Leakeys, Donald Johanson and others working in the Great Rift Valley of Eastern 
Africa climaxes in 1974 with the discovery of the partial skeleton of a 3.2-million-year-old hominid in Ethiopia. Nick
named “Lucy,” the skeleton helps define the new species Australopithicus afarensis, which Johanson and colleagues 
place at the base of the human lineage.

1970s Niles Eldredge and Stephen Jay Gould challenge the modern synthesis view that evolution proceeds gradually, arguing 
that species remain static over long periods of time, to be rapidly replaced by related species that have evolved in 
isolation. The publication of Richard Dawkins’s The Selfish Gene and E. O. Wilson’s Sociobiology triggers intense 
debate over the mechanisms of evolutionary change and the degree to which genes determine behavior.

Mid-1970s to present Peter and Rosemary Grant’s studies of finch populations in the Galapagos Islands demonstrate that natural 
selection can cause evolutionary change “in real time,” rather than only over the course of thousands of years, as 
Darwin believed. The same phenomenon is later observed in other organisms.

1977 Carl Woese redefines the tree of life. By classifying organisms by their genetic rather than their physical similarities, 
he shows that life is composed of three domains, splitting microbes into bacteria and archaea.

2003 Sequencing of the human genome is completed. Close similarity between the human and chimpanzee genomes under
scores their descent from a common ancestor.

Present day Biologists continue to expand on Darwin’s initial insights, incorporating new genetic, paleontological and behavioral 
evidence. Variation among species is seen to be in part the result of mechanisms controlling how genes are switched 
on and off during an organism’s development. �

While reading a textbook on chemistry, I came upon the statement, “nitric acid acts upon copper”…and I determined to see what
this meant….Having located some nitric acid,…I had only to learn what the words “act upon” meant….In the interest of knowledge
I was even willing to sacrifice one of the few copper cents then in my possession. I put one of them on the table; opened the bottle
marked “nitric acid”; poured some of the liquid on the copper; and prepared to make an observation.  But what was this wonderful
thing which I beheld? The cent was already changed, and it was no small change either. A greenish blue liquid foamed and fumed
over the cent and over the table. The air…became colored dark red….How should I stop this?  I tried…by picking the cent up and
throwing it out the window….I learned another fact; nitric acid…acts upon fingers. The pain led to another unpremeditated experi-
ment. I drew my fingers across my trousers and discovered nitric acid acts upon trousers….That was the most impressive experi-
ment…I have ever performed. I tell it even now with interest. It was a revelation. Plainly the only way to learn about such remarkable
kinds of action is to see the results, to experiment, to work in a laboratory.

Ira Remsen (1846-1927)
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Smallest Vertebrate
[This brief note by Rebecca Kessler appeared in the April 2006 issue
of Natural History.]

In January, ichthyologists announced they’d discovered the
world’s smallest vertebrate. One female Paedocypris progenetica,
a carp relative from the Indonesian swamps, measured just 7.9
millimeters. That’s not so small, countered Theodore Pietsch, an
ichthyologist at the University of Washington in Seattle. In
September he’d described Photocorynus spiniceps, a deep-sea
dwelling anglerfish from the Philippines, with males as small as
6.2 millimeters. Males bite onto females and fuse for life. They
supply sperm; females supply eggs, food locomotion, and every-
thing else. �

Meeting the Needs of Special Education Students
Avi Ornstein [NEST ‘89]

I have developed a style of learning that is aimed at meeting
the needs of the diverse students in the classroom. Modifications
that are beneficial to special needs students often are mutually ben-
eficial to all students, so they have been incorporated into the class-
room program. Aspects of these ideas have previously been shared
at state and national conferences, have been published in various
journal articles and have been shared on the Internet through vari-
ous exchange groups. Responses from fellow teachers, students and
parents repeatedly reinforce the perspective that the stated criteria
and expectations are meaningful, worthwhile and appreciated. 

Learning how to learn, how to communicate and how to
interact with others is actually more important than any particu-
lar high school curriculum material. At that stage in their lives,
students rarely know which curriculum material is really impor-
tant in their future, especially considering the rapid changes that
continuously occur. The structure of my classes is therefore cen-
tered on achieving the aforementioned goals. At the same time, I
feel it is equally important to teach the students responsibilities,
with actual repercussions if those responsibilities are not fulfilled.

Giving students a clear set of expectations makes it easier for
the students while also making the program more meaningful.
Each student is a unique individual, but a set of pliable directives
that allow for the variations improves the likelihood that the pro-
gram will be more successful. While working toward learning
how to learn, the students also gain a substantial amount of sub-
ject knowledge. At the same time, learning how to answer ques-
tions and use materials is far more valuable than merely memo-
rizing a set of facts.

Student effort counts in a variety of ways in my classroom.
A student who has limited abilities can succeed if he or she puts
in a consistent effort. This is a fundamental, underlying principle
in my classroom. This is reinforced by the fact that the classroom
activities are, to a noticeable extent, designed to answer questions
that are posed by the students. In each unit, the questions they
pose influence what is included in the lesson plans. Time is devot-
ed to giving direct assistance, both in the regular class time and
after school several days of each week. It is important that ques-
tions students have are resolved before completing a unit, whether
those questions are directly raised by students or are revealed indi-
rectly in the frequent quizzes. The latter point is important, since
students are often unable or unwilling to openly identify what
they do not understand.

Options and choices are given in both labs and tests. Stu-
dents do not have to write reports for every lab experiment. On
tests, choices are given so that students can select questions that
display their knowledge of the subject material. These factors
openly take into account that different students have different
strengths. It also makes room to adjust the material to meet the
needs of individual students.

Note-taking is another important skill. This applies to all
students, but especially to those with limited abilities. This is a
skill that will be beneficial in life, as straight memory is rarely
needed in most jobs and situations. To encourage this activity,
notes are allowed to be used on all quizzes. In similar manner, a
more specific set of notes are allowed on tests, where the length

of notes relates to the level of the course and the ability of the stu-
dent and an effort bonus is earned if the notes are decent.

Teamwork is also incorporated into the classroom program.
Once the ability of the students has been identified, teams consist
of a strong student, a weak student and one or two falling in
between. A bonus is offered on test grades if every member of a
team either does well enough or at least improves over the per-
formance on the previous test. This positive incentive encourages
better students to assist weaker students, which can be directly
beneficial to students with special needs. Encouraging true inter-
action also builds up social skills that are especially beneficial
regarding special needs students. These are skills that they need
and it is likewise important that other students learn to interact
with them in a healthy manner.

While a clear set of expectations are given to all of the stu-
dents, modifications and adaptations are made as proves to be
appropriate. In the past year, not every special needs student
passed and earned credit, but the same was true for many regular
students. Allowances were made for their special needs, but they
did not always fulfill their responsibilities set in the agreement.
At two PPT meetings, agreements were set for the only two spe-
cial needs students who failed last year. If they showed an
improved, constant effort in the final quarter, there would be mod-
ifications made in their third quarter grades, when their effort had
lapsed. They started off well, but returned to not doing the work.
In another example, one student regularly took her tests in a sep-
arate room with her special education teacher. This relieved a level
of stress and helped her succeed in the course, earning a grade of
70 for the year. In a different chemistry class, the program showed
its applicable value when a special needs student earned the high-
est grade in her class! �

A popular dictum is that schools should not teach factual
knowledge but only effective ways of thinking—how to make
correlations and meaningful conclusions. According to this
view, it is superfluous to learn “facts” because it is easy to
find them in books. This argument is naive and danger-
ous....Scientific thinking does not occur in vacuo....
Association, which is probably the most important element of
creative thinking, also assumes factual knowledge.

Mihaly T. Beck & George B. Kauffman
Journal of Chemical Education (11/94)
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