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rocket

Pronunciation: \ra-kat\ noun (It rocchetta)

A vehicle, typically cylindrical, containing liquid or solid
propellants which produce hot gases or ions that are
ejected rearward through a nozzle and, in doing so,
create an/action force accompanied by an opposite and
equal reaction force driving the vehicle forward. /Because
rockets are self-contained, they are able to operate’in
outer space.
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Dear Educators:

More than 50 years has passed since the National Aeronautics and Space Administration was
created to explore the atmosphere and space. It has been an amazing time that carried humans
into space and onto the Moon. Robot spacecraft explored all of the planets and satellites

gave us a new view of Earth. A giant space station was constructed, serving as a microgravity
laboratory and home to astronauts from many nations. Other satellites looked out into the galaxy
and beyond, almost to the beginning of time. These and other amazing events became possible
because of one technology - rockets.

We stand on the edge of a new era in space exploration and rockets will take us there. Using the
next generation of rockets, human presence will soon extend beyond the confines of Earth orbit.
Powerful and versatile new vehicles will enable humans to return to the Moon and travel to Mars
and the asteroids. The best ideas of our space exploring past are being merged with our dreams
for the future. It is a wonderful time for you and your students to learn about science, technology,
engineering, and mathematics. Rockets will be your vehicle for learning.

The Rockets Educator Guide provides you and your students many opportunities. Together, you
will examine early rockets and meet thinkers and dreamers. You will learn about rocket science
and mathematics and what rocket scientists do. You will see pictures of events and technologies
that many of us grew up with - Sputnik, Apollo, and the space shuttle to name a few. You will see
the future of space transportation. You will learn why rockets are the only vehicles that can “go
where no one has gone before.”

Will your students be a part of this future in space? Will they be the scientists, technicians,
engineers, and mathematicians that make dreams of exploring space possible? Yes! This guide
will help you prepare them for the wonders that are coming.

Chapters within the guide present the history of rocketry, NASA’s Space Launch System, rocketry
principles, and practical rocketry. These topics lay the foundation for what follows - a wealth of
dynamic rocket science classroom activities that work. The activities focus on Sir Isaac Newton’s
laws of motion and how they apply to rockets. They incorporate cooperative learning, problem
solving, critical thinking, and hands-on involvement. They support national and state standards
for science, mathematics, and technology across many grade levels.

All of the activities are designed with the classroom in mind. They include clear descriptions,
background information for the teacher and student, detailed procedures and tips, lists of readily
available materials, assessments, questions for discussion, and extensions. The activities are
designed to foster excitement and a passion for learning.

The guide is versatile. It has been created as a two to six week classroom unit depending upon
the grade level of the students but individual activities can be extracted and used as stand-alone
classroom experiences. You will find activity objectives and principles clearly stated along with
the vocabulary terms necessary for understanding the principles involved.

The goal of the Rockets Educator Guide is to excite young minds. Among your students are
future leaders, planners, builders, explorers, settlers, and interplanetary pilots! This guide will help

you lay the groundwork for their future in space.
i
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Rocket
Activities

There are few classroom topics that generate
as much excitement as rockets. The scientific,
technological, engineering, and mathematical
(STEM) foundations of rocketry provide exciting
classroom opportunities for authentic hands-
on, minds-on experimentation. The activities
and demonstrations that follow are suitable for
students at many grade levels.

For the most part, material and tool
requirements are simple, but a few of the bigger
projects require launch platforms that need
to be constructed or purchased in advance.
Although purchasing platforms from school
science catalogs and specialty companies is
an option, constructing your own is a learning
process in which you can involve your students.
Minimal proficiency with tools (saw, screw
driver) is required. Detailed instructions (with
lots of illustrations!) are provided.

As you review the activities you will
notice that each supports state and national
educational standards for science, technology,
and mathematics. A matrix identifying specific
national standards and recommended grade
levels follow on the next two pages. You may
“cherry-pick” activities, but linking several
or using all of the activities will provide your
students with a memorable and beneficial
STEM unit and turn your students into “rocket
scientists.” You Are Go For Launch!

A Note about Measurement

Where possible, all measurements used in the
activities are metric. However, English units
are often employed when constructing devices
because most materials and parts are sized
with English measures.

30



National Curriculum Standards

The rocket activities in this guide support national curriculum standards (current at the time of its
writing) for science, mathematics, and technology. The standards identified for each activity are
based on science standards developed by the National Research Council and the mathematics
standards developed by the National Council of Teachers of Mathematics. While not practical to
identify individual standards by state, national standards provide a guide for selecting activities

that meet local needs.
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Principles and Standards for School Mathematics
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Suggested Grade Levels

The matrix below displays suggested grade levels for the activities in this guide. Each activity

is appropriate for a wide range of student abilities. Although grade levels are suggested, small
modifications will enable activities to be used successfully with other grade levels. One area of
potential adjustment are the student pages. The reading level and vocabulary on these pages may
be below or above your students’ abilities. Many of the activities contain tips, suggestions, and
extensions that will assist you in preparing the lesson for the appropriate audience.

Suggested Grade Levels
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