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Preface to Science Explorer

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 ThisfAt 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? I am speaking here of activity proced-res for an investigation. Who
designs this process for gathering information? In order to gain experience with the logic
underlying inquiry, students need continuous practice with designing procedures. Some labs,

-

2¢C




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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UNLOCKING THE

ecrets of” Oells

It takes courage and dedication to follow your dreams.
Lydia Villa-Komaroff learned that early in her career. She
comes from a family of courageous Mexican American
women. Her mother and both grandmothers were strong
role models for her. Their support, as well as her father’s,
encouraged her to pursue a career in science. As a molecular
biologist, Dr. Villa-Komaroff studies the role of proteins in
the growth and development of living things.

In 1976, Lydia was part of a team conducting genetic
engineering,a technique by which scientists transfer genes
from one organism into another. Today, scientists use this
technique to produce medicines, to treat diseases, and
to improve crops. In the 1970s, genetic engineering

was a new idea. It was feared by many people
who thought it might have harmful results. In
fact, the city where Lydia worked banned
genetic engineering.

To continue her research, Lydia was forced to
move her lab to another state. She spent a year
away from many of her colleagues and friends.
“It was a frustrating and lonely time,” she recalls.
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Lydia Villa-Komaroff is Vice President for
Research at Northwestern University in
Chicago, lllinois. She earned her Ph.D. in
cell biology at the Massachusetts Institute
of Technology. An avid skier and
photographer, Lydia also loves to read,
particularly mysteries and biographies.



But her hard work paid off. The
ban was lifted, and soon after, Lydia
helped discover a method for making
insulin. Insulin is used to treat people
who suffer from diabetes. Discovering

a way to make insulin launched a new
industry—biotechnology. It marked

a personal triumph for Lydia.
“Scientifically, that was the most

exciting time of my life,” she says.
“There were any number of reasons to
think we couldn’t make insulin. But
we planned it, we tried it, and no
experiment before or since has
worked so smoothly.”

Many secrets of the human cell
remain to be unlocked. Lydia hopes
to provide some of the keys.

Talking With Dr. Lydia Villa-Komaroff

Q How did you become interested
in science?

A My Mexican grandmother was
very interested in natural history—
plants in particular. She had books we
used to look at with beautiful color
pictures of plants. What really sparked
my interest was just following her
around, learning about the plants in
our garden, and going out collecting
wild spinach with her.

Q What made you choose a
career in biology?

A 1had an incredibly exciting
developmental biology course in

college. One time we camped out in the
lab for 36 hours so we could watch
frogs develop. Normally you study that
in pictures in textbooks. But we were
seeing it happen in real life. It was very
exciting.

Q What does a molecular
biologist do?

A we study development at the most

basic level: what goes on within a cell.
Think of the cell as a house, with
many different parts—the foundation,
the walls, the roof, and lots of bricks
and wood and wiring. I’'m interested
in finding out how that structure

gets built.

Dr. Villa-Komaroff &
explains her work =
to a group of
students.
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