
L ast year, scientists in Bob Latham’s
optics laboratory conducted a com-

puterized analysis of human vision,
developed a pressure sensor using a fiber-
optic network and simulated x-ray 
diffraction.

Then they graduated from high
school.

The Thomas Jefferson High School for
Science and Technology, a magnet school
in the Virginia suburbs of Washington,
D.C., offers one of the only optics and
modern physics laboratories for high
school students in the United States. “You
don’t even find many [of these] at the
undergraduate college level,” said Warren
Hein of the American Association of
Physics Teachers. “It’s pretty rare.”

The Jefferson program has produced
some students, such as University of
Rochester freshman Sasha Gondarenko,
who are convinced that a career in optics
is right for them. But perhaps most
important, said fellow Jefferson graduate
Christine Gonzalez, the program has
made less-threatening a branch of science
that struggles to recruit young scholars.
“Science is less scary now,” Gonzalez said.

Enrollment for physics programs was
at an all-time post-Sputnik low several

years ago, according to an
American Institute of Physics
(AIP) survey. Schools that are
bucking this trend tend to have
specialized programs in fields such
as optics, Hein said.

“If students have an optics/pho-
tonics class they can take, then
[they] can see you don’t necessarily
have to get a Ph.D. to get productive
work,” Hein said. If you can appeal to “a
student who is not necessarily inclined to
go to graduate school, but who is into
basic physics and problem solving…
that’s great.”

It’s hard to compare the Jefferson
school, which is located in Fairfax,
Virginia, with more traditional public

school science programs. Established in
1984, it was created through a partner-
ship of business and industry leaders
hoping to improve the science and tech-
nology training of the youngest members
of the community. Grants and company
donations made possible the research
labs, including $75,000 in equipment for

Latham’s classroom. Students from
Northern Virginia must apply for admis-
sion to the school, and they must choose
a field, such as modern physics, to focus
on during a senior year research project.

But the lab offers lessons that can be
applied anywhere, current and former
students said.

Optics education should be connected
to real life and incorporate lots of hands-
on learning, they said. Even more tradi-
tional science classes should give students
a taste of specialized fields such as optics,
they said.

“If I started scratching equations on
the board, it would really bore them,” said
Rob Fischer of the Army Corps of
Engineers. Fischer has mentored
Jefferson students and made presenta-
tions about his work for other
Washington area students.

“Making it look interesting is really
important. I always take all my neat
equipment and my lasers and shine
things. Nobody’s sleeping when the stu-
dents are using [them].”

Gonzalez didn’t consider herself much
of a science person when she applied to
Jefferson. She was drawn to the program
because of its reputation for overall aca-
demic excellence, she said. But when she
visited the optics lab, she was reminded
of an experience she’d had as a Girl
Scout.
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Making Science “Less Scary”
A High School Optics Lab 
Offers Lessons in Learning
Kim Douglass

Hands-on learning is critical for optics educa-
tion, say students at the Thomas Jefferson
High School for Science and Technology.

Physics teacher Bob Latham helps his 
students rotate fiber in a laser beam.

Ki
m

 D
ou

gl
as

s

Ki
m

 D
ou

gl
as

s



EDUCATION

February 2003 ■ Optics & Photonics News 17

“We spent the night in a science
museum,” the College of William & Mary
freshman said. “You’d get locked in after
hours. We did fun experiments and we
camped out in front of the holograms. I
thought they were the coolest thing ever.”
Latham told Gonzalez that she could take
her interest in colors and optical illusions
and create a research project out of it. So
she used the Polfrich illusion to test color
latency.

“It was incredible,” she said. “I think
you learn better if you can understand
why something occurs and actually expe-
rience it. People feel too disconnected
from [optics].”

Ben Eitan agrees. Eitan is a Jefferson
senior who is participating in the optics
lab. At first, he wasn’t convinced that an
optics lab would hold his attention. “I
didn’t see the practical application of it. I
didn’t see how it would affect me,” he
said.

Now he’s measuring Doppler distor-
tion in loud speakers using laser interfer-
ometry. And he’s considering a degree in
architecture, with a minor or double
major in physics.

It’s important for science teachers—
even those without special optics labs—
to try new things and offer a
non-threatening environment, Latham
said. “If you can just get them in the class,
you can give them the chance to try
something, and maybe that’s just what
they need.”

For Latham’s optics elective class one
day this fall, that meant rotating fiber in a
laser beam. A dozen students filed past
posters advertising Homecoming and the
Hispanic student club and settled into the
lab around assorted breadboards.

“The fiber is supposed to fit into this
thing,” one student said.

“Why is this not working? This is
really frustrating,” someone else said.

“Please stand by, we are experiencing
technical difficulties. Thank you for your
patience,” his teammate muttered.

“It was something real,” Latham said.
“It’s not just me lecturing. They’re getting
a chance to play with real equipment.”

Some of Latham’s students have called
his classes the hardest—and best—
they’ve ever taken. Among them is
Aubrielle Smith, a freshman at Virginia
Polytechnic Institute and State University.
She is among about 10 girls in that
school’s freshman class who are pursuing
physics majors.

“I cried over equations. I studied all
night. I just loved the challenge,” she said
about her quantum physics class at
Jefferson. “I lived through that, and it
was fun.”

Recruiting girls to pursue careers in
science has been a challenge nationally,
and even at Jefferson, Smith was the only
girl in her optics class. An AIP survey
from 1987 found that high school
physics classes nationally were 39 percent
female. A decade later, the percentage
had jumped to 47 percent.

“We’re getting very close to parity, but
there’s still a pattern where girls are in the
general classes and less in the specialized
classes,” said Michael Neuschatz in the
statistical research center at AIP.

“I think it’s a little different for girls,”
Smith said. “There’s still that feeling that
[optics] is something boys are supposed
to do.”

But “when someone encourages you,
that makes a big difference.”

Latham knows this, in part because of
his own background. It was his father’s
interest in nature and technology that
helped inspire his career. The two used to
watch the sky through a telescope in
their backyard. “The first time you see a
magnified view of the moon, the moon
becomes a real place,” he said. “And the
optics brings you to that place.”

Kim Douglass (kdougl@osa.org) is assistant manag-
ing editor of Optics & Photonics News.

“If you can just get
them in the class, 
you can give them 
the chance to try 
something, and 
maybe that's just 
what they need.” 
— Bob Latham,
Thomas Jefferson High School 
for Science and Technology

Girls as a percentage of total enrollment in
high school physics classes over time.
[Source: AIP High School Physics Teacher
Surveys.]
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