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In the Shaker Schools, 
            Science is Elementary

Above photo: Something as simple as a magnifying
glass can bring about the “wonder, questions,

and excitement” Carol Hochman aims to instill in 
all students at the Woodbury K-4 science lab.

By Jennifer Proe
Photography by Kevin Reeves

WONDER
QUESTIONS

EXCITEMENT
And A heAlthy

dose of fAilure

Children everywhere are accustomed 
to hearing this basic rule when they 
visit museums, art galleries, stores, 
and Great Aunt Edna’s house: “Don’t 
touch anything!” 

But when a group of kindergartners 
visits the K-4 science lab at Woodbury 
school, they are excited to hear a 
different kind of instruction from Carol 
Hochman, Shaker’s elementary science 
specialist. She tells them, “My one rule 
is to touch everything.”  

Their eyes grow wide with disbelief 
and excitement as they are turned loose 
to explore the lab, handling skeleton 
bones, shells, rocks, tornado tubes 
(two-liter bottles with colored water), 
and quite a few mystery objects. 

“What  is this thing anyway?” 
inquires one boy, eyeing a brown lumpy 
object about six inches in diameter. 
When he finds out that it’s a cow’s 

hairball, he is far from disgusted, 
pronouncing it to be “coool.”

Hochman also lets them touch 
the exactly-one-meter-long snake 
(“He doesn’t have a name, because he 
wouldn’t come if I called him,” she says), 
and hold the hissing cockroaches.

“Somebody hold my hand so I can 
be brave and touch the cockroach!” says 
one of the girls, who discovers that “it’s 
sticky, and it tickles,” but it’s not actually 
all that scary. 

The visit is over way too soon for the 
kids, but Hochman has accomplished 
her primary objective. “I want them to 
leave here with three things,” she says: 
“Questions. Wonder. Excitement.” 

Fortunately, the students will get to 
return many times over the next several 
years, as they perform increasingly 
challenging labs –  and ask increasingly 
sophisticated questions.
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Students get up close and personal with 
a hissing cockroach. “It’s sticky and it 
tickles,” says one student.

WONDER

Seventeen years ago, Hochman came 
to the Woodbury science lab for a 
one-year teaching stint and never 
left. A Shaker grad with a degree in 
nutrition sciences from Case Western 
Reserve University, she was working as 
a classroom aide at Mercer when she 
was tapped to fill in for the Woodbury 
science teacher who was on sabbatical. 
The teacher ended up not returning, 
and Hochman stayed on at the lab. 

“By that time, I loved what I was 
doing. I was hooked completely,” says 
Hochman. “No one had ever made 
science fun for me as a kid. And I realized 
that the minute you make science 
exciting, the kids just get turned on. That 
was such a thrill for me, to see how much 
wonder they could find in the world.” 

Hochman sees all of the District’s 
K-4 students about four times a year 
in the lab. She also accompanies 
them on science-related field trips to 
North Chagrin Reservation, Cleveland 
Botanical Garden, and the Cleveland 
Museum of Natural History. And she 
provides support as needed to the K-4 
teachers, letting them bounce ideas 
off her and recommending materials 
that she can order or lend them from 
the lab to help bring their lesson plans 

Carol Hochman uses the Woodbury science lab’s meter-long snake to help kids learn about metric 
measuring ~ and to become risk-takers as they touch him. 

to life. 
“Science is not always part of an 

elementary teacher’s comfort zone,” 
says Hochman. “A big part of my role 
is helping teachers to feel comfortable 
with the material, especially as the 
state standards are changing.”

Says Lomond third-grade teacher 
Steve Smith, “Carol does a great 
job of looking at our standards and 
lesson plans and helping us create 
experiments. We often ask her to 
attend our common planning time. 
It’s almost like Batman: We put the 
signal in the sky, and she’s here! And 
she can get us almost anything we 
want, like solar ovens so the kids 
can cook things outdoors and learn 
first-hand about solar power.” 

to wonder about it. Microscopes open 
up a whole new world of wonder and a 
whole new area of inquiry. You have to 
react to what you see under a micro-
scope. Did you ever see a flower under a 
microscope? They are incredibly hairy!” 

Hochman also gets them started 
early with the scientific method, 
guiding them through the steps: posing 
a question, creating a hypothesis, 
testing their idea, and reflecting on the 
result to decide what they might do 
differently next time. 

Her labs also teach them about 
such things as the properties of matter, 
chemical changes, and the laws of 
motion and inertia. While second-
graders may not recognize all of those 
terms just yet, they are certainly learning 
those concepts as they’re designing 
a seatbelt for a raw egg riding down a 
ramp in a wooden car.

EXCITEMENT

Jennifer Goulden and Vicki Fagan, third-
grade teachers at Boulevard, waste no time 
at the beginning of the school year getting 
their students excited about science.

Says Goulden, “On the first day of 
school, we show them a naked egg that 
has no shell. We ask the kids to come 
up with a theory about what they think 
happened to it. They have all sorts of 
different ideas.”

Then the teachers actually do the 
experiment with them, putting the egg 
in a jar of vinegar for three days, which 
dissolves the shell and leaves the egg 
whole but rubbery. For weeks afterward, 
there is a constant parade of students 
bringing in eggs from experiments they

QUESTIONS

Hochman’s labs tend to start with 
open-ended questions. What happens 
when you put this Alka-Seltzer tablet in a 
film canister with water and put the top 
on? What does a flower look like under 
a microscope? What do these weird-
looking powders do when you add water?

“Microscope study is one of my 
favorite things to do with students,” says 
Hochman. “Kids need to see something 
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Microscope study opens up a whole new 
world of wonder to students.  “You have to 
react to what you see under a microscope,” 
says K-4 science specialist Carol Hochman.

Students can enjoy creating their own tornado in a bottle during free-exploration time. 

about science. I have a lot of kids, girls 
especially, who tell me they might want 
to go into science or engineering.”

FAIlURE

Just as in life, not everything goes 
according to plan. Experimental 
fizzles and flops are to be expected. 
“I make a big deal about accepting 
failure,” says Hochman. “It’s part of 
the process. I tell the kids, in science, 
we’re all about being wrong. If you 
already knew everything, you wouldn’t 
have to do anything.” 

Steve Smith gives his students 
plenty of opportunities to fail in the 
name of science. In one lab, he gives 
them each a lump of clay to create a 
boat that floats while holding as many 
pennies as possible. 

“Typically, they have an idea, they 

plan it, construct it, and the boat sinks 
like a stone. They have to start over 
again. It’s a great demonstration of the 
scientific method.” 

They make many boats over the next 
several weeks, improving their designs 
each time. At first, the winning boat 
might hold one or two pennies. By week 
five, says Smith, “it’s usually up to 20 or 
more. We even had one that held more 
than 30. We kept putting the pennies in 
and the kids were just spellbound.”

Every Friday for six weeks, Smith’s 
students work in teams to design a 
contraption to launch a raw egg from 
the balcony in the Lomond auditorium. 
(One wonders just how many eggs the 
Shaker science curriculum requires 
each year.) Smith “sells” a variety of 
items to the students, such as string, 
cotton, and construction paper, each of 
which has a point value. The objective 

have conducted at home with different 
variables – using milk or orange juice 
instead of vinegar, putting it in the 
freezer, leaving it in the jar longer – just 
because they were curious.

“I feel like this experiment really 
starts the fire for the whole school 
year,” says Goulden. “Within the first 
six weeks of school, we have done lots 
of experiments and talked about the 
scientific method. At the end, there 
is always the wondering part – what 
could we have done differently?”  

By January, says Goulden, “The 
kids are so excited about science that 
even working with soil is exciting to 
them.” Fagan adds, “They want to 
touch it, measure it, smell it – their 
faces get all smudged.”

After soil study, the students 
graduate to observing living things like 
mealworms, chicks, and tadpoles, to 
compare their life cycles. Goulden’s 
daughter, who works on a farm, even 
brought in a baby lamb and goat for 
the students to touch and observe. 
“My daughter said, ‘You didn’t warn 
me they were going to ask such hard 
questions,’” says Goulden.

Fagan admits, “I was never a 
science person before. Now I really 
understand the concepts by doing the 
experiments with the kids. We want 
to encourage the kids toward more 
experimentation to get them excited 
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students taking action with their 
learning. We have more science time 
than I ever had before. Because of IB, 
science can be wrapped into everything.”

Hochman concurs. “IB allows us 
to be much more creative in how we 
are delivering science. We’re all about 
inquiry and hands-on learning.”   

However, while the hands-on 
aspect is crucial to the process, she 
says, “Activities alone do not teach 
science. It’s the reflection afterwards 
that is critical. We have to be sure we 
have a thoughtful process.”

A thoughtful process, and a lot 
of eggs.
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is to protect the egg using the fewest 
points possible.

“Students learn very quickly that 
they have a lot of flaws in their design,” 
says Smith. “They have to learn to fail. 
I tell them that success probably won’t 
come on your first or second try. I do
a lot of front-loading with the 
International Baccalaureate learner 
concepts – they have to be risk-takers, 
they have to be tolerant of others’ 
ideas, and they have to communicate 
with one another.”
 
KEEPINg PACE WITH THE FUTURE

In terms of national trends, Hochman 
sees an increasing demand for science, 
technology, engineering and math 
(STEM) skills, both on state assess-
ments and in the workforce. In order 
to meet that demand, she feels, “We 
need to teach higher-order thinking 
skills – designing and thinking and 
solving problems – instead of teaching 
isolated facts as we used to do.” 

However, many school districts 
are cutting back on elementary 
science instructional time in order 
to meet the increasing demands of 
standardized testing in reading and 
math. According to a 2012 report on 
this issue, sponsored by the Noyce 

Foundation, “National trends analysis 
shows a decline in time for elemen-
tary science instruction….At a time 
when proficiency in science is more 
important than ever, the average time 
students spend learning science in the 
elementary grades is declining.1” 

Further, the same report 
concludes, “The elementary and 
middle school years could well be the 
best time to capture students’ interest 
in and motivation to pursue postsec-
ondary STEM learning. There is a high 
demand for U.S. high school graduates 
who are prepared to enter careers 
requiring STEM knowledge. By 2018, 
there will be more than 2.8 million job 
openings for STEM workers; 92 percent 
of those jobs will require at least some 
postsecondary education.2”

Hochman believes that the 
International Baccalaureate program 
is a crucial factor in allowing 
science to remain a robust part of 
Shaker’s elementary curriculum. “The 
International Baccalaureate program 
in the K-4 grades is trans-disciplinary, 
so teachers are really encouraged to 
put science into every aspect of the 
curriculum,” she says.

After 17 years of teaching in the 
Shaker schools, Jennifer Goulden 
observes, “I see so much more of 

learning to look is just part of the fun; young scientists also learn how to record and 
reflect upon their observations.


