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My grandmother, Mary E. E. Kready, took to
the field early in the morning just outside of
West Chester Normal School (est. 1871) in the
spring of 1924. This was a favorite activity of the
18-year-old undergraduate student, not because
she needed samples of plant material for her field
botany class but—very simply—because she loved
it. The serenity, peacefulness, and sense-provoking
environment are what she longed for. Nothing
was required but her sense of wonder, her sense of
place. Surrounded by the inspiration of towering
oaks and peeking bloodroot, Mary was at home.
Probably very little interference entered her world
once in the wooded realm. On this particular
day she was searching for elusive ginger to add to
her collection. Although it was nearly invisible to
the passerby, Mary found the ginger and added
it to her field bag with no doubt a great sense of
triumph, then continued on her trek.
As I sift through my grandmother’s herbarium paper
samples, so cleanly preserved and so neatly pressed,
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Bloodroot, a sure sign of spring
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Children love the outdoors and have many questions pertaining to their natural surroundings, but
all too often in elementary and middle schools
either students learn very little science in the classroom or the time is usually spent on textbook and
direct classroom instruction (NRC Committee on
Science Learning, Kindergarten Through Eighth
Grade 2007). As an elementary teacher you are
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Why This Book and Why
This Way?

Ed

J. Adam Frederick, May 2008

a generalist, expected to know a lot about many
topics and to teach many subjects. Unfortunately,
when it comes time to teach students science,
many of you probably feel unprepared in both
content understanding and your ability to provide
students with meaningful experiences in science
and to actively engage them within the learning
process. The lack of content understanding and
the ability to know how to apply this knowledge
in learning can be an impediment to you and
your ability to integrate content with activities.
Our fundamental aim for this book, therefore, is
to enhance your understanding of basic environmental science concepts and to instill confidence
in your ability to engage students in the process
of science and learning experiences both inside
and outside your classroom.

ow

it gives me great pause and the realization that we
must carry stories like this forward to better our teaching and learning of science in our schools and to
develop educators with a thirst to walk as Mary did.

A 1924 yearbook photograph of Mary E. E.
Kready at West Chester Normal School

xiv

Why the Elementary Level?
Our use of the term teacher is inclusive of both
inservice and preservice educators in the elementary and middle school classrooms. Within
the concept of lifelong learner the National Science Foundation (NSF) coined the term Teacher
Professional Continuum (TPC); the purpose
of the TPC program is to “improve the quality and coherence of teacher learning experiences across the continuum” (NSF 2006). In
the current education environment we hear of
a need for better STEM (science, technology,
engineering, and mathematics) experiences
for students and a need for better teachers
of STEM subjects. Much of the emphasis on
improving STEM education and educators is at
the undergraduate and high school levels and
on the preparation of those going into STEM
professions. Unfortunately, this discussion does
not include much talk about the need for better science teaching at the elementary grades
and, most important, the need for enhancing a
scientific worldview, a viewpoint that is impor-

NST4742 • 9781760014742 • © 2017 Hawker Brownlow Education

uc
a

tio

n

1

H

w
nl

ow

Ed

Topography

Map courtesy of Hubbard Division of American Educational
Products, LLC
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learning about our environment?
One way is to begin observing
and recording what we see in the
environment to develop both a mental model
and concrete map of the world around us. Having students go outside to their school campus,
town park, or local recreation area is a way to
accomplish this process. Students will develop
observational skills and increase awareness as
they begin to see what they pass by daily or did
not notice before; this process opens up their
minds to inquiry and an interest in their environment, whether it be rural, suburban, or
inner city. Discovering their own “backyard”
and how to develop mapping skills will assist in
the process of learning their connection to the
environment.
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This chapter introduces the topic of topography,
including map use and interpretation, and then
provides activities to help students apply their
understanding of the topic to the form and
structure of the actual landscape.

FIGURE 1.1
Examples of Map Symbols
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Topography is defined in Merriam-Webster’s Collegiate Dictionary, Eleventh Edition, as “the configuration of a surface including its relief and the
position of its natural and man-made features.”
Topography, therefore, refers to the relief of the
land—for example, a steep versus a gentle hill—
which can be represented by contour lines (lines
of equal elevation) on a map. Such maps are
called topographic maps.
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A western river valley as photographed
from approximately 30,000 feet

An Introduction to Maps
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Topic: Topographic
Maps

Go to: www.scilinks.org
Code: IO001

Topic: Mapping
Go to: www.scilinks.org
Code: IO002

Interpreting maps is an excellent way to engage
students in learning as they compare a model
of their world (the map) to the real-life features
found outside. Introducing children to maps
need not be an arduous task, and students can
begin the process of map interpretation by using
local street maps and a simple map key (see
example in Figure 1.1). During such an exploration we often hear students exclaiming “This
is where I live!” or identifying other landmarks
within the surrounding area.
Integrating map interpretation with technology is now easy to do. Using Google Earth 5

2

(http://earth.google.com) you can “visit” almost
any location to view the landscape and identify
actual landscape features, such as roads, rivers,
streams with and without cover, housing developments, and agricultural areas. Now you and your
students can see the direct relationship between
map symbols and actual features.

Using Topographic Maps
We begin with topographic maps, used to discern
the contour of the Earth’s surface and useful
for environmental studies, because they reveal a
number of natural and human features that students will encounter in their studies. These maps
provide a good framework for helping students
build an understanding of the concept of a watershed (see Chapter 2). Topographic maps, also
referred to as contour maps, are distinguishable
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