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which becomes visible during totality
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FIGURE I.2
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he Sun is not only the easiest astronomical object in the sky to observe, but it has
a greater influence on our lives than any
other cosmic object. The fundamental elements
of how we mark time—the day and year—are
based on the Earth’s relationship with the Sun.
The cycle of our seasons (from winter to summer and back to winter again) has to do with
the tilt of the Earth toward or away from the
Sun as a year passes.
The charged particles streaming from the Sun’s
surface (the solar wind) cause the spectacular
auroras that people travel thousands of miles and
brave the cold of northern nights to see (Figure I.1).
When these particles overload our planet’s storage
capacity, they can disrupt our radio transmissions
and interrupt electrical power distribution. As
our civilization gets more and more interconnected on Earth and in space, the chances of serious problems from a storm on the Sun increase.
The unique relationship between sizes and distances in the Earth–Moon–Sun system also cause
spectacular eclipses of the Sun and the Moon.
Total solar eclipses that reveal the eerie glow of
the Sun’s outer atmosphere (the corona) are so
beautiful and rare that people travel from all over
the world to witness them (Figure I.2).
Both the new and the older science standards
suggest that students need to have a good fundamental understanding of the Sun’s effect on their
daily lives. There’s no better way of providing

at
i

Introduction

that understanding than through the kinds of
eye-opening (indeed, mind-opening) experiences
in this volume.
This book is specifically designed for instructors of grades 5–8 who teach about the Sun and
Moon and their cycles as well as eclipses, but
some of the materials could easily be adapted
for higher grades or (informal) settings outside
of school. Throughout, we provide classroombased activities, background information, and

FIGURE I.1

(Left) Aurora (northern lights) above Bear Lake in Alaska
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FIGURE I.3

How This Book Is Organized
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experience with the science practices and crosscutting concepts A digital rendering of the Solar Dynamics Observatory satellite
identified in the Next Generation
Science Standards (NGSS). The core
of the book is a series of studentcentered learning experiences that
put the students in the position
of being scientists: asking questions; exploring phenomena; and
drawing, discussing, and refining
conclusions.
Educators who use the experiences and suggested teaching
strategies in this book will involve
students in the three-dimensional
learning process recommended by
the NGSS, effectively integrating
the teaching of the disciplinary core ideas, science practices, and crosscutting concepts related
to the Sun and the Moon and their motion in the
The book contains four chapters, each of which
sky. Sections strategically located throughout
deals with disciplinary core ideas in the NGSS:
the chapters identify especially good places to
emphasize the three-dimensional learning that
1. Understanding and Tracking the Daily Motion
students are experiencing.
of the Sun: What does the Sun do in the sky
In addition, we provide a variety of resources
each day, and how does that relate to our
that connect the content to best practices in mathnotions of time and direction?
ematics and literacy, including the use of ageappropriate web pages and real-time data from
2. Understanding and Tracking the Annual
observatories and satellites, such as the Solar
Motion of the Sun and the Seasons: How
Dynamics Observatory (Figure I.3).
does the Sun’s motion and position in the
Although the first edition of this book is timed
sky vary throughout the year, and how
to allow teachers to prepare for the Great Ameridoes that relate to our ideas of a calendar
can Eclipse of 2017, which will be visible throughand the seasons?
out the United States, the book is not tied to that
3. Solar Activity and Space Weather: What
event and will be useful for teaching about the
phenomena do we observe on the surface
Sun and its effects on our culture and our underand in the atmosphere of the Sun, and how
standing of nature in any year.
do these influence what we observe and
how we live our lives on Earth?
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disciplinary ideas, scientific practices,
and crosscutting concepts.

The Sun, the Moon, and the Earth Together:
Phases, Eclipses, and More: How do the
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Elaborate experiences provide opportunities for students to apply their new
level of understanding to related questions or topics.

E

Evaluate experiences allow students
(and teachers) to gauge how well they
understand the concepts covered in
the chapter.

ow

Each learning experience in the book provides
all you need to organize, prepare, and implement
it, offering the following information:
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Each chapter identifies the specific performance expectations, disciplinary core ideas, science practices, and crosscutting concepts in the
NGSS that are addressed in the activities. Also
listed are connections that the experiences make
with the math and literacy standards in the Common Core State Standards (CCSS).
Learning experiences in each chapter move students from initially engaging with the disciplinary
core ideas, science practices, and crosscutting
concepts to having a deeper understanding of
each of them. These experiences follow the successful 5E Instructional Model developed by
Biological Sciences Curriculum Study (BSCS; see
the more detailed explanation of the 5E Model,
p. xviii), dividing the experiences into the following five categories:

at
i

relationships among the Earth, the Moon,
and the Sun produce solar and lunar
eclipses?

Engage experiences hook the students

Overall concept: A general description of
the experience.

2.

Objectives: What students will learn or
produce by completing the experience.

3.

Materials: Everything you need to have
before you begin.

4.

Advance preparation: Important steps that
need to be completed before you are ready
to have the students do the experience.

5.

Procedure: Step-by-step directions for your
students and you, plus answers to the
questions we suggest asking. Also included
are alternative approaches to deal with
different classroom structures (e.g., a selfcontained classroom vs. multiple sections
throughout the day).

ke

r

into wanting to learn more about the
topic and reveal their preconceptions
about the subject.

1.

Explore experiences allow students to

©

H

aw

build from their preconceptions by making observations (e.g., by viewing the
Sun through special glasses [Figure I.4,
p. xvi]), and using the scientific practices
to generate questions and consider new
ideas based on their observations.
Explain experiences allow the teacher, via

continued student discussion and activities, to help students develop a deeper
and improved understanding of the core

© 2016 Hawker Brownlow Education • 9781760018948 • NST8948

Finally, each chapter ends with suggestions for
activities to connect to math and literacy concepts
and other resources that allow for further exploration of the concepts by students and teachers.

xiii

on

EXPLORING SUNSPOTS, SEASONS, ECLIPSES, AND MORE

FIGURE I.4
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We do not expect that every teacher will
use every experience in each chapter. The goal Students learn about safe viewing of the Sun.
is to provide you with a wealth of activities so
that you can choose the ones that best fit your
students’ developmental level, your class
structure, and your time limitations. At a minimum, we think it is important you include
at least one each of the engage, explore, and
explain experiences.
As students will learn using these experiences, what they discover about the Sun’s
motion across the sky, the phases of the Moon,
and other astronomical phenomena will be different for people at different locations on the
Earth. Given that this is a publication primarily
for use in the Northern Hemisphere, some of the
experiences will need modification to be effective
occasional reflection regarding students’ initial
at latitudes outside mid-Northern Hemisphere
understanding of a concept and how their thinklocations (i.e., outside the continental United States
ing changes after analyzing the collected data and
and southern Canada).
discussion with other students and the teacher, it
always comes back to making sense of observations and data (see Figure I.5 for an example of
Galileo Galilei’s use of a notebook).
There are numerous reasons why having students keep astronomy lab notebooks is valuable:
If you already use notebooks or journals in your
class, you can skip this explanation of their value,
• Students have a single place to document
although it is important to understand the differwhat they have done over an extended
ence between notebooks and journals in general
period of time and across a number of
and why we refer specifically to using astronomy
science experiences. This makes it easy
lab notebooks.
to recover details that students may have
Journals are typically dominated by personal
forgotten.
reflections on what the student is currently thinking and how the student is reacting to what is
• Students can reflect on how their
happening in his or her daily life—somewhat akin
understanding of a concept has changed
to a memoir. Science notebooks hold more strucfrom the beginning of a unit of study to
tured, objective descriptions of science experithe end. This type of reflection—especially
ments and observations being made by students,
written reflection—is key to deeper
plus conclusions reached based on the data collearning (an idea well confirmed by
lected. While a science notebook also allows for
research on how people learn).
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Use of an Astronomy Lab
Notebook
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FIGURE I.5

•

The process of keeping a contemporaneous
lab notebook mirrors what scientists do in
their daily lives to document and reflect on
their area of research.
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Drawings of the Moon from Galileo’s
astronomy lab notebook
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Whatever you use as your notebook
(e.g., commercial spiral notebook or
composition book; student-created
notebooks from 8 ½ × 11 paper), it is
important to let the student personalize
the notebook including his or her name
on the cover along with artwork of an
astronomical nature. This can consist
of drawings made by the student or
astronomical images printed from the
internet or cut out of magazines.

2.

Several pages at the beginning should be
reserved for a table of contents, which is
completed as students add material to the
notebook.

3.

The pages should be numbered so material
can be easily referenced in conversations
with the teacher and other students.

4.

Each experience in our book suggests the
minimum material that should be included
in the notebooks to document what
students are doing. Sometimes this calls for
writing directly in the notebook, and other
times it involves attaching observations or
a worksheet into the notebook. You may
wish to have students add more detail than
we suggest regarding the procedures they
follow or to reflect more on predictions
and conclusions.

Teachers can see—and assess, if
necessary—what students have done
step by step and how well the students
understand the concepts being studied.
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Although there is no one way to use notebooks,
here are a few criteria that we think are important
for creating an astronomy lab notebook:
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It creates an entry point for discussion
between student and teacher or among
students, which can lead to deeper
understanding of the concept being studied.
Keeping the journal enhances students’
writing skills, which support all areas of
study by them.
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