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Keeping Curiosity

ALIVE

Sparking student interest in science and math ¢ By Anna Philpot

Steve Jobs said in a 1994

interview, “I think part of what made the Macintosh
great was that the people working on it were musi-
cians, poets, artists, zoologists and historians who
also happened to be the best computer scientists

in the world” Jobs’ employees questioned deeply
and thoroughly; Apple built an iconic tech brand by
bridging the “intersection of humanities and sci-
ences.

Students today are exposed to incredible scientific
feats: smart phones, stem cell research, hybrid cars
and so many more. Yet fewer children seem to be in-
terested in the fields that led to these breakthroughs.

“Kids’ interest in technology is a given,” says Susan
McIntosh, executive director of Santa Fe Science Ini-
tiative (SFSI), which has worked with local elemen-
tary school teachers since 2002 to improve inquiry-
based learning techniques through professional
development workshops and classroom support.

Interest in the science behind the technology, how-
ever, isn't typically as strong, McIntosh notes. “I worry
that our kids aren’t better acquainted with the sci-
ences. They are going to have to make hard decisions
about the environment during their lifetime”

Mclntosh, a retired public school teacher, believes
that much of New Mexico’s future economic develop-
ment will come from tech-related fields. “That’s why
having a science-literate population is a necessary
long-term goal”

Pursuing that goal needs to start now, because New
Mexico isn’t currently producing a science-literate
student body. The state ranks 46" on the Science and
Engineering Readiness Index (SERI), an instrument

that measures high school students’ performance

in physics and calculus, using data from Advanced
Placement scores, National Assessment of Education-
al Progress reports and teacher certification. Worse,
Education Week’s Quality Counts Chance for Success
rated New Mexico schools a D+, placing the state
dead last.

When the report was released in January, New
Mexico Department of Education Secretary Hanna
Skandera stated, “It is unacceptable that New Mexico
has an F in K-12 [overall] achievement and that our
rankings have decreased each year. Partnering with
students, parents, community leaders, school boards,
teachers, principals, and superintendents, we must
raise academic achievement and build on proven suc-
cess. If students are first, New Mexico wins.’

That’s good to hear, but as a parent [ worry about
what it actually means for my children’s academic fu-
ture, especially when it comes to math and science.
Considering that this is a state with three national
laboratories, and a half of White Rock’s residents
and a third of Eldorado’s have graduate degrees, it’s
puzzling that our schools would perform so poorly
in these areas. Fortunately, many of those highly
educated people here in Santa Fe have formed pro-
grams to improve our children’s understanding of,
and interest in, math and science fields.

Robert Eisenstein, PhD, is the founder of the Santa
Fe Alliance For Science (SFAFS). Eisenstein taught at
Carnegie Mellon University before taking a position
at the National Science Foundation. He estimates that
3 percent of Americans have degrees in and work
in fields related to science and math — think NASA

aerospace engineers, doctors, nurses, computer and
research scientists. With future forecasts predicting
that the economy of both our state and our nation will
rely on technology as a foundation for growth, that 3
percent of the population won't be enough to main-
tain, let alone increase, our global standing, he says.

“Science and math have a bad reputation,” Eisen-
stein laments. He believes the dislike — animosity,
even — among many young Americans toward math
and science took 40 years to develop. “It’s not going to
disappear much more quickly than that]” he says.

Case in point: I have a Dyson vacuum cleaner that
incorporates a mini-cyclone to pick up dirt and dog
hair from our floors, something my kids found utterly
fascinating until I called it science. My 5-year-old
complained, “I liked it much more when I thought it
was magic”

Debra Johnson, PhD, a research-and-develop-
ment engineer at Los Alamos National Laborato-
ries, says she has always loved math and science,
but that’s because it was a hands-on experience for
her. “Ever watch somebody speed through town?

It is clear they didn’t pay attention in algebra,” John-
son says. “The benefit of five miles an hour speed-
ing doesn’t pay off at getting anywhere in town any
faster, due to the distance and stoplights. In my
opinion, these are the examples that get the atten-
tion of kids if properly shown. I know it sparked
my own interest in the subject of algebra, which
carried on into science in high school”

Johnson believes the key is getting children to con-
tinue asking why. Looking for answers together with
a parent definitely makes the process more fun. She
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notes the difficulty many parents
have themselves, in slowing down
enough to participate in science-
related events such as school
science fairs and community sci-
ence activities like Discover-E (see
Science Briefs, page 22).

Creating that spark of excite-
ment — and the opportunity to
take advantage of future careers
we haven't yet developed — are
important tenets for SFAFS
members. The group’s 100-plus
volunteers tutor area high school
and college students in math and
science and give presentations
to elementary and junior high
students about practical uses of
these fields.

Because science and math are
so integral to technology, SFAFS
has worked with Santa Fe Public
Schools to improve our district’s
science fairs. When Dr. Eisenstein
started SFAFS in 2005, only three
of the area schools even had a
science fair; now, most do. Last
year the judges evaluated 1,900
projects. Even better, Eisenstein
says that the vast majority of the
kids he talks to — about 90 percent
— say they enjoyed developing and
working through their project. The
volunteers, mostly retired PhDs,
worked more than 3,000 hours last
year with over 3,000 local students,
because they realize that demon-
strating science — as in showing
the use of solar power as a water
heater — brings a lot more interest
in the topic than rote teaching.

However, Eisenstein believes
that asking students to do more
complicated math and science
when they don't truly understand
the basics of algebra and chemis-
try is like asking someone to play
Chopin when she hasn’t mastered
the scales.

Those scales — in this case pre-
algebra — are the cornerstones
of SFAFS's Math Blitz program,
which exposes middle school
students to new teaching methods
to increase their skills. They work
with middle-school classes using

concepts geared toward interest-
ing, real-life examples. When
children begin to struggle with the
concepts, tutors work with them
one-on-one to ensure understand-
ing. This two-pronged approach
has helped many students within
the district and is one of the tenets
of SFAFS’s mission.

MclIntosh believes the emphasis
on learning and engagement needs
to begin early. “Five-year-olds al-
ready have a sense of wonder about
the moon, stars and weather. Our
job as educators is to keep that
instinctive curiosity alive”

Because most elementary
school teachers are generalists,
they may not have strong back-
grounds across all the disciplines
they teach, McIntosh notes.

‘That makes professional devel-
opment extremely important.
SFSI's seven-member staff offers
monthly workshops that “have the
teachers work through a project as
their students will. It's hands-on.
Everyone learns better when they
touch, feel, do”

Both Eisenstein and McIntosh
believe that inquiry-based learn-
ing — asking better questions
— is vital. Through observing,
predicting, testing hypotheses
and revising information, children
learn to make better connections
and reach more valid conclusions.
This process can go on in many
interesting ways at home. Look at
the stars with your children. Can
you find Venus each night? Have
your children chart the phases
of the moon or the location of a
constellation. My kindergartner is
very interested in the birds in our
yard; we look for their nests each
spring (I've even been asked why
some birds prefer cacti, while oth-
ers want to make nests in trees or
bushes), and we count the number
of eggs in each. Last year, we spent
an afternoon watching purple
martens yank worms from the
ground to feed to their chicks.

Eisenstein notes that asking
good questions isn’t just a science

Every girl has the right to be herself and
express herself with originality and enthusiasm.

activity. Ask: “Why do writers use
symbolism in their stories?” “Why
have our state’s demographics
changed as they have?” The possi-
bilities for observation, predicting
and testing are endless. When my
9-year-old and I are reading, I like
to ask her, “What do you think is
going to happen?” My hope is that
I'm challenging her imagination
as well as making her consider a
variety of outcomes. We’re rarely
correct with our hypotheses, but
that’s part of the learning process:
each of us sees the world and its
possibilities differently.

Jobs once said that some people
aren'’t used to an environment
where excellence is expected.
“Excellence” doesn’t mean getting
it right the first time, every time.
In fact, Eisenstein notes that mis-
takes are a key component of sci-
entific discovery. “No experiment
ever works the way you think it
will the first time. That’s part of
what makes science so exciting”

Both Santa Fe Alliance for
Science and Santa Fe Science
Initiative are nonprofit organiza-
tions funded through donations
and run by volunteers. The level
of commitment to the students in
the Santa Fe area is heartening.
Eisenstein comments that without
the volunteers’ willingness to help,
SFAFS would never have succeed-
ed. “I put out a notice for tutors
last night,” he says. “This morning,
I already had 10 volunteers willing
to help set up the new program”

By getting to the children early
enough to close gaps and ensure
understanding of concepts, these
programs are helping to improve
this generation’s opportunities —
and perhaps foster another Steve
Jobs. If you'd like to volunteer or
donate to these programs, please
visit www.sfafs.org or www.sf-
science.org. SFPS students — and
their parents — thank you.

Anna Philpot, a freelance writer
and mother of three girls, lives in
Santa Fe.

What Makes
a GREAT
SCIENEE

PROIEG T ?

Debra Johnson, PhD, an engineer
at Los Alamos National Laboratories,
is a member of a professional society
known as ASM International. ASM’s lo-
cal chapter provides awards each year
to northern New Mexico science fairs.

“Our criteria are relatively straight-
forward,” Johnson said. “We only
judge the projects that have ma-
terial principles involved. We are
pretty flexible in the interpretation
of the area. "Second, we judge on
the implementation of the scientific
method.

Scientific method is a systematic
framework for answering a question
through experimentation and analy-
sis. The steps of scientific method are:
¢«  Ask a question.

* Do background research.

*  Construct a hypothesis.

+ Test your hypothesis through an
experiment in which you change
just one factor = known as the
variable = and keep all other
conditions constant.

Analyze your data.
Draw a conclusion.
Communicate your results.

“We weight the judging towards the
ability to identify the variables, main-
tain the control variable and make
conclusions.” Johnson said. “The
conclusions that are extended be-
yond the obvious get bonus points.

“Third is how well the youth de-
scribes their experiment. If the ex-
planation isn't ‘their own,’ we can tell
there was too much parental heip,
and we would tend to take away the
bonus points. We also give credit to
what it seems the youth ledrned. If
they seem to have a ‘light bulb’ go
off while explaining it, that is good."”

For more information; including
a broad range of ideas for science
experiments, go to www.sciencebud-
dies.org
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Summer Camp Registration NOW OPEN!
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Manage emotions

Plan for the future
Resolve Conflicts
Spring, Summer & Fall programs offered
at Santa Fe Country Club. Scholarships available.
For more information: 505-424-0413
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