
The Fulcrum Flash
Urban Science Teaching Comes

with Rewards
For the past decade, Tufts 

University’s Department of 
Education has taken a special 
interest in working with teach-
ers who teach in urban 
schools.  The programs which 
have been developed in col-
laboration with urban school 
partners focus on supporting 
teachers to meet the chal-
lenges of teaching in urban 
schools and acknowledge the 
rewards and intellectuality vi-
tality that exists in our most 
diverse educational settings. 

The Early Algebra Project, 
under the direction of Profes-
sor Ana Schliemann, has in-
troduced engaging pre-
algebra lessons to third 
through fifth graders in Som-
erville public schools and at 
the Mason School in Roxbury.  
Project LOCAL, developed by 
Professor Steve Cohen and 
Dan Cogan-Drew has given 
teachers in Medford, Revere, 
Somerville, and  Winthrop the 
opportunity to uncover the rich 
local history of these evolving 
urban communities as a way 
to teach children to imagine 
their own role in the unfolding 
of critical historic events. The 
Urban Teacher Training Col-
laborative (UTTC) has been 

working with Fenway High 
School, Boston Arts Academy, 
Mission Hill School, in Boston 
as well as Malden and Som-
erville High Schools. The 
UTTC is a teacher preparation 
model that has prepared 107 
teachers to teach in urban 
sites through year long resi-
dency internships. Attracting 
talented people with a com-
mitment to teaching as civic 
engagement and social activ-
ism,  85% of the UTTC 
graduates identify themselves 
as people of color. 
 The Fulcrum Institute, in 
partnership with the Malden 
Public School District, benefits 
from this sincere commitment 
to supporting the development 
of effective curriculum and 
practices for urban schools.  
In the first two cohorts of Ful-
crum participants, there have 
been teachers whose class-
room communities reflect the 
diversity and energy that 
make urban classrooms such 
intriguing sites for developing 
inquiry based lessons and 
constructivist practices. For 
example, in Cohort I, Pam Ze-
laya’s third grade ELL stu-
dents at Malden’s Forestdale 
K-8 School put the Fulcrum 

Institute’s inquiry model to 
work in a broad range of in-
vestigations from finding out 
about the properties of differ-
ent soils to asking questions 
about plant growth and to the 
abilities of gases to travel 

through air.  These lessons 
also incorporated both English 
and Spanish vocabularies ac-
commodating the linguistic 
and cultural backgrounds of 
the children in her class.  
 In Cohort II, urban class-
rooms are well represented in 
Somerville, Cambridge, Mal-
den, and Boston. The insights 
the teachers in these commu-
nities offer through their re-
flections on meeting the 
needs of urban families and 
their children give clear indi-
cations of the vitality of sci-
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3rd Grade ELL teacher Pam Zelaya, 
pronounces the word, “Acetona” for 
her bilingual students at the Forest-
dale K-8 school in Malden



ence learning in their class-
rooms. Their reflections 
should give us all a sense of 
hope about the state of 
schooling in our cities. These 
are teachers who are dedi-
cated to creating urban 
schools that work. Surely, if 
we can make schools work in 
our centers of commerce, cul-
ture, and diversity, then we 
model effective schooling for 
all our schools and for the fu-
ture of our nation.

When asked to describe 
the rewards of teaching in an 
urban school, 4th grade Ful-
crum teacher, Julie Di-
Pasquale shared her love of 
teaching science to her stu-
dents like this: 

I teach at the Arthur D. 
Healey School in Somerville.  
It is a very diverse inner city 
school with many walks of life. 
I have children who live di-

rectly in the neighborhood of 
the school. Many of the chil-
dren do not speak English as 

a primary language. Many of 
them are first generation im-
migrants, mostly from Haitii, 
El Salvador, and Brazil. As 
you can imagine, my class-
room is blessed with diversity, 
ability level, and cultural dif-
ferences. I love the feeling of 
acceptance and family that 
the children have for each 
other.

One reason I love to teach 
science is because it crosses 
cultural, economic and ability 
level lines.  For all children, it 
is a subject that can be expe-
rienced first hand for the first 
time together.  The experi-
ences we have in class are 
new and different to everyone.  
I love to see that smile of 
knowledge that creeps across 
each child's face as they sud-
denly "get it".  

Teaching new science top-
ics to children puts them all on 

the same 
playing 
ground.  
They 
don't 
have to 
read well, 
or know 
every vo-
cabulary 
words by 
heart at 
the start 
of the 
lesson. 
This is 

important to some 
learners of the Eng-
lish language! They 

can take the lesson as an ex-
citing, engaging jumping 
board to new things. I love 
how conversations pop up 
across the room while they try 
to communicate to each other 
what is going on in their group 
to another.  My favorite part is 
when they think I'm not listen-
ing and I hear them talking 
about the science topic during 
their own free time.  Some-
times they even debate topics 
and come to me to settle the 
score for them.

Like this morning, we were 
building a compost together in 
the school garden.  Two of the 
boys were watching the other 
children in the school yard 
have recess.  The first boy 
said the the second boy, "Too 
bad for them.  They don't get 
to give the worms a home."  
Small victories like that bring 
a lot of joy to me. I was really 
happy that they didn't say 
something like, "I want to play 
basketball with them instead." 
The lesson was just fun and 
engaging and they proved it to 
me with that comment.

Another great thing that I 
love about teaching in the in-
ner city is that we do have the 
opportunity to take advantage 
of museums and programs 
that are otherwise not around.  
We got to take our class to the 
Boston Museum of Science 
and it was wonderful.  We 
even kept the price down by 
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Julie D. works with her students at the Healey School in Somer-
vi'e as they figure out how the electrical circuitry lights a bulb.



going on public transportation.  
We also sometimes have a 

local artist (parent from our 
school) help to thing with the 
children. If you give him a 
topic, he can sometimes find 
the resources with grant 
money.  Then he plans out an 
art lesson that matches your 
topic and becomes a learning 
experience for the children.  
We also got to go to the New 
England Aquarium.
 Steve Buccieri a 4th grade 
Fulcrum teacher in Lynn, 
Massachusetts writes, “One of 
the most rewarding aspects to 
teaching in a smaller city such 
as Lynn is the incredible di-
versity of our student popula-
tion. Besides the fact that we 
have students from many dif-
ferent ethnic and racial back-
grounds, we also have stu-
dents who are combinations 
of these groups, resulting in a 
rainbow of possibilities.

“In our 1st Grade ELL 
(English Lan-
guage Learn-
ers, formerly 
ESL) class, 
there is a girl 
from Brazil 
whose native 
language is 
Portuguese. 
Because most 
of the stu-
dents in the 
class are 
Spanish-speaking, this girl 
proudly told me the other day 
that, besides learning English, 
she is also learning Spanish!”

When asked about the 
joys of teaching middle 
schoolers in Malden, Massa-
chusetts, 7th grade science 
teacher and Fulcrum partici-
pant Mike Hansen replied, 
“What aren't the joys? Every 
day makes it worth getting up. 
Their comments and excite-
ment and willingness to try 
most anything are always re-
warding. Today I told them 
that if they did all the work 
during class we could eat 
brains at the end. I had made 
a couple of ‘brains’ with a 
special gelatin mold. They 
both were grossed out and 
loved it at the same time. Eve-
ryone got a small slice of ei-
ther red or ugly greenish 
cerebrum to finish off the 
class…They've got wonderful 
senses of humor, when they 
get into a subject, they can 
*really* get into it, and many 
of them are still willing to be-
lieve that education is 
worthwhile--their enthusiasm 

hasn't been totally bludg-
eoned out of them.” 

Mike also considers the 

diversity of Linden Middle 
School as a reward in itself.  
“It is nice to work in a school 
where the students mirror the 
diversity of our nation as a 
whole.” His hope is that the 
teachers and administrators 
also reflect this diversity 
someday. 

Darren Wells, an African 
American 8th grade science 
teacher at the James P. Ti-
milty Middle School, in the 
heart of Roxbury in the Bos-
ton Public Schools, enjoys his 
students’ enthusiasm and 
likes giving his students 
hands-on experiences to help 
them make connections from 
what they already know to 
what they are learning. He is 
strongly aware of his role and 
responsibility as a mentor to 
his students, and is trying to 
get more of his students, who 
are primarily African and La-
tino Americans, interested into 
the fields of Science and 
Mathematics.

The Fulcrum Institute is 
committed to supporting K-8 
teachers in the Greater Bos-
ton area improve their under-
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Mike Hansen’s students at Linden Middle School in Malden receiving a signal and passing it along 
in simulation of a sensory neuron



The Fulcrum Family visits the  Museum of Science

up weekly to their online vir-
tual classroom and discussion 
forum, doing science investi-
gations using materials from 
kits that have been provided 
to them, and posting and dis-
cussion their results. Half of 
the Fulcrum sessions involve 
improving science peda-
gogy and teachers are ex-
pected to try new method-
ologies in their classrooms 
based on a Model of In-
quiry that has been 
adapted from Wynne Har-
len’s work. Teachers are 
also asked to find out what 

their students’ ideas and rea-
soning are about science by 
asking probing questions and 
giving more wait time. Previ-
ous Fulcrum teachers find that 
these these methods effec-
tively cross into other curricu-
lum areas.

standing of physical science 
concepts and the teaching of 
those concepts to their stu-
dents. Many teachers who are 
accepted into the program 
have little physical science 
background in their under-
graduate experience but are 
eager to learn as they are ex-
pected to teach their students 
science standards as laid out 
in the National Science Stan-
dards, the Massachusetts 
Science and Technology 
Frameworks, or by their dis-
tricts. Participating in the Ful-
crum Institute means showing 

On Friday, May 4 all of the past and pre-
sent Fulcrum teachers, and their families, 
were invited to an evening at the Boston Mu-
seum of Science. We felt that it was an op-
portunity for people to touch base with one 
another and to put faces once again to their 
online colleagues with whom they had been 
carrying on discussions and debates about 
their growing science understanding.

The Boston Museum of Science has a 
wonderful library and resource room for 
teachers and that is where we gathered as 
people arrived. One of the Museum’s Educa-
tion staff spoke to us and explained how best 
we can avail ourselves of these resources 
both at the museum and from our home 
school districts. For those of you who were 
not present, or might have forgotten, the li-
brary and resource room of the Museum are 
available for use free of charge by any 
teacher. Your parking at the museum waived 
also!

After the presentation each of us went off 
to explore – some to the Omni Theater, some 
to

the Planetarium and some to the Museum ex-
hibits. All in all, a successful evening that we 
hope can be repeated periodically. 
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CALENDAR 

July 9-13: Fulcrum Summer Institute

July 11; Principals’ Day at the 
Institute

August 25 or Sept 8 : Course 2 
Launch & Pick up kits for Course 2

Methuen teacher and Fulcrum participant, Renee Ga-
tely and her daughter enjoy the exhibits at the  Boston 
MOS.



Here is a way to think about the problem:

You go around one lap at an average speed 
of 3 mi/hr. It takes you a certain amount of 
time to do that.

In order to go around two laps at an average 
speed of 6 mi/hr you have to go twice the 
distance in the same amount of time as it 
took you to go around the first lap at 3 mi/hr. 

But if you go around the first lap at 3 mi/hr, 
you have already used up all your time in the 

Profile: Scientist 
Tufts Physicists help to 

Develop the Fulcrum Institute 
by Roger Tobin

I’ve been a full-time physicist for 25 years, but only 
in the last ten have I given much thought to the chal-
lenges of teaching science to young children.  As my 
son moved through the grades and I visited his class-
rooms, I became acutely aware both how hard it is to 
teach science effectively at those ages (as my own 
ideas for activities flopped), and how unsupported 
and insecure the teachers felt in the area of science.  
When the opportunity arose to become involved in 
Fulcrum, I jumped at the chance.
 The experience has been more rewarding and 
inspiring than I expected.  As we work to plan and refine the curriculum, the discussions about science 
and pedagogy in our Science Working Group constantly make me rethink my own ideas, and give me 
new ideas for my own teaching.  But I especially enjoy the occasional opportunities to work directly 
with the Fulcrum teachers.  There is an enthusiasm and joy in learning on those occasions that too often 
gets lost in the daily pressures of the classroom.  I see a room filled with the kind of teachers who taught 
me the most:  the ones who could say “I don’t know, but let’s see if we can figure it out,” – and then had 
some idea how to do that.
 My own research is in experimental condensed matter physics.  I have a lab filled with big stain-
less steel vacuum chambers that look sort of like old-fashioned deep-sea diver helmets.  We (which 
mainly means my students) use them to study how gases interact with metal surfaces, looking at aspects 
of physics and chemistry that are relevant to areas like pollution control, chemical sensing and materials 
processing.  Like many experimentalists, I like the tools (toys?) almost as much as the science we do 
with them.
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Roger Tobin (l) and Judah Schwartz (r), consider the Ful-
crum curriculum as it pertains to the particulate nature of 
matter.

Do you remember this?
Something to Think About
You walk once around a 5 mile track at a 
speed of 3 miles per hour. How fast would 
you have to run a second lap around the 
track so that your average speed for the 
two laps is 6 miles per hour?

Puzzler Solution
by Judah Schwartz



first lap – so unless you can go around the 
second lap in zero time,

which of course you cannot do,

there is no speed for the second lap that will 
make the average speed for the two laps be   
6 mi/hr. [Remember that speed is distance/

time – so the required speed would be equal 
to the length of the lap divided by zero time.]

Which leads me to tell this true story:

Many years ago, a somewhat corpulent now 
over-aged physicist was a student in a fifth 
grade classroom in New York City. When the 
teacher called on a student asking what 0/5 
was equal to the student answered 0. 
Whereupon another student asked “And 
what is 5/0?”. The teacher answered “5/0 is 

also 0.” The physicist-to-be raised his hand 
and said, “No, it isn’t – it is infinite and I can 
prove it!” The teacher said, “Prove it.”
The young physicist said, “What is 5/1?”
Teacher -  “5.”
YP – “What is 5/.1?”
T – “50.”
YP – “What is 5/.01?”
T – “500.”
YP – “What is 5/.001?”
T – “5000.”
YP – “Don’t you see what is happening – the 
denominator is getting smaller and smaller 
and the value of the fraction is getting larger 
and larger. If the denominator approaches 0, 
then the fraction will get to be infinitely 
large.”
T – “Go to the principal’s office!”
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