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Preface to Science Explorer

- ? ¢ ‘? ":‘ l"
Welcome to Science Explorer. As the program lead author, one which is used by more students than
any other in the United States, I know you will find this text engaging and fascinating.

Every aspect of Science Explorer is designed to motivate students to think about the science they are
learning. This is, by definition, an inquiry approach to teaching and learning science. Why is inquiry
so important? In today’s world, in which nations are both competing and cooperating with one
another, individuals and nations will perform well are those who are able to think scientifically, to
identify critical questions to study, to carry out complicated procedures to eliminate all possibilities
except the one under study, to discuss, share and argue with colleagues, and to adjust what you know
based on that social interaction. This is the precise focus of Science Explorer.

Science Explorer is designed around numerous hands-on activities that stimulate students to think
like scientists. Different kinds of activities — Discover, Try This, At Home and Skills Activities —
involve students in relatively short term investigations that focus on individual inquiry skills like
inferring, graphing and classifying. Other activities — Labs, Chapter Projects, and Tech and Design —
allow students to do inquiry in greater depth and for greater periods of time. This combination of
ways to approach inquiry is just what is envisioned by many international reports.

The text in Science Explorer is designed to engage students intellectually. It is animated and
focused on teaching important content. All of the text has undergone the most detailed of reviews to
ensure accuracy and suitability for students. Graphics of various sorts are an integral part of the
program because they actively invite students to engage with the text by asking questions that require
thoughtful analysis. I invite you to select a section randomly from any of the books and read it. I
know you will be struck by the captivating writing style and the way that it reaches out to grab
students’ interest. :

Since inquiry is such an important aspect of the program, let me share some quick questions that I
used when designing activities for Science Explorer. 1 think you will find them useful when you are
teaching the program. To make sure you are getting students involved in inquiry, ask yourself:

1. Who asks the question? That is, who asks the question that focuses the investigation (e.g., “What
‘effect does the tilt of the earth have on seasons?” or “What effect does pH have on litmus paper?”
or “Which antacid best neutralizes acid?”)? Is it the student, the teacher or the book? In most
curricula, these are an element given in the materials. However, as a teacher you need to plan
activities that, at least on a periodic basis, allow students to pursue their own questions.

2. Who designs the procedures? 1 am speaking here of activity procedures for an investigation. Who
designs this process for gathering information? In order to gain experience with the logic

2¢1



underlying inquiry, students need continuous practice with designing procedures. Some labs,
where the primary target is content acquisition, designate procedures. But others should ask
students to do so.

3. Who decides what data to collect? Here, the focus is on the data itself. What data is important
and who determines that? To answer this question, students must have a deep understanding of
what they are trying to accomplish.

4. Who formulates explanations based upon the data? Do the text materials or the teacher give the
answers? Or do questions posed at the end of activities make students think about what they are
doing and then analyze and draw conclusions based on their data? The bottom line — are you
and the curriculum making students think?

5. Who communicates and justifies the results? Do activities push students not only to
communicate, but to justify their answers? Are activities thoughtfully designed and interesting
so that students want to share their results and argue about conclusions?

6. What kind of classroom climate is set up so that students can wrestle with the difficult questions
posed during a good inquiry? Setting up an intellectually positive climate that stimulates
students to think is the responsibility of the teacher. Do students know that they are expected to
think and grapple with data? Or is there a sense among them that they will pretend to learn if
the teacher pretends to teach?

I think you will find that Science Explorer promotes good results related to all six of these questions.
I know your students will enjoy the program; I am also confident that you will learn to be a better
science teacher with the program. '

Michael Padilla

Lead Author, Science Explorer
Associate Dean and Professor

Eugene T. Moore School of Education
Clemson University

Clemson, South Carolina

USA
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NATURE OF SCIENCE

At the Kennedy Space Center on the east coast of
Florida, a crew prepares to launch a satellite into space. They
know that a thunderstorm may be moving toward them.
Should they launch the mission or delay? Before deciding, the
crew contacts meteorologists for the latest weather forecast.
The Kennedy Space Center is about 100 kilometers east of
the center of the state. More summer thunderstorms occur
in central Florida than nearly any other area in the world.
Predicting when severe storms will develop and where they will
move is one of the most demanding jobs for a meteorologist.
One of the best people at this job is J. Marshall Shepherd.

J. Marshall Shepherd
The son of two school
principals, J. Marshall
Shepherd was born in 1969 TRMM

and raised in the small town opical ainfl Messoring Mission
of Canton, Georgia. Today he
works for NASA as a research
meteorologist for Mission to
Planet Earth. He’s an expert
on the development of
powerful thunderstorms.

He studied meteorology at
Florida State University.
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Getting Started at a
Science Fair

Marshall Shepherd is an “old hand” at
predicting the weather. He’s been at it
since sixth grade, when his teacher
suggested that he enter a science fair.
Marshall titled his science project “Can
a Sixth-Grader Predict the Weather?”
First he toured the local TV station in
Atlanta to see what instruments
meteorologists use to measure basic
weather variables.

Sh"aﬁé‘ of Florida
part of the reason that
50 many storms form here.

JJ

“Then I did a little background
reading and decided I could build
some of those instruments out of basic
materials around the house,” he recall
Using household materials and a
few inexpensive items at supply stores,
Marshall Shepherd built everything he
needed for his project. He constructed
a weather station with an anemometer

to measure wind speed, a wind vane to
measure wind direction, a barometer

to measure air pressure, a hair hygrometer
to measure humidity, and a rain gauge.

% . ;
! s ",\' Si SR N ' ) v o
7 re ’ "

Ny

Hurricane Fran roars over the
Caribbean Sea near Florida and the
island of Cuba. White clouds swirl
around the “eye” at the center of
the hurricane (upper right).




A TRMM, a device

Equator.

that records i
weather conditions |
from space, orbits
Earth at an altitude
of 350 kilometers.

It flies over each
position on Earth
at a different time
each day.

TRMM observatory is about the size
of a small room and weighs as much
as a medium-sized truck. It contains
two solar panels and instruments to
record weather data.

“From these basic instruments, I
took weather observations around
my neighborhood,” he explains. “I
developed a model of day-to-day
weather over a six-month period
and found some very interesting
and accurate results.” Marshall’s
instruments and scientific work on
this project won prizes for him at
local, district, and state science
fairs.

“From that point on, I was
involved with science projects,” he
recalls. By the time he graduated
from high school, he had a definite
goal. “One day, I planned to be a
research scientist at NASA
(National Aeronautics and Space
Administration),” he stated.

Predicting Severe Storms

Hurricane Andrew—the most
powerful hurricane ever to strike
Florida—swept through Southern
Florida and Louisiana in 1992.
Marshall was in college at the time.
“My college research paper was on
hurricane tracking using radar. I
actually did some work with Hurricane
Andrew,” he says. “That’s how I got
interested in tropical weather.”

In graduate school, Marshall
Shepherd investigated the way
powerful thunderstorms form and
move, especially those in central
Florida. The long, narrow shape of
Florida is part of the reason that so
manystorms form there. “When you
have land heating faster than water,
you get something called sea-breeze
circulation,” he explains. “On a
typical summer day, a sea-breeze
forms on both the west coast and the
east coast of Florida. They tend to
move toward the center. When they
collide, you get intense thunderstorm
development.”

Designing New
Instruments
Now Marshall Shepherd works at

NASA, where his projects contribute
to NASA’s Mission to Planet Earth.



