Space Technology
10 students can view this article in their library.

Freckle Level: 11A
People have been studying the night sky for centuries. In ancient
times, people used the stars to tell stories and to navigate the
earth. Eventually, scientists started making new discoveries, such
as the fact that the earth revolves around the sun, which
changed the way people saw not only the universe, but also
themselves. More recently, space technology has advanced
rapidly, thanks to advances in science and engineering. Now, we
are able to learn more about the cosmos than ever.

Lunar Exploration
Astronomers used to learn about the moon by looking at it from
Earth through telescopes. Telescopes existed as early as 1609,
and scientists used them to make observations about the surface
of the moon. In 1959, the Soviet Union launched a space probe
named Luna 2, which was the first human-made object to land
on the moon. The following Soviet probe, Luna 3, captured the
first photos of the far side of the moon.
At this point in history, the Soviet Union and the United States
were engaged in the space race, a time when both countries
were attempting to outdo each other in terms of space
exploration in technology.
In 1969, as a response to successful Soviet probes, the United
States launched the lunar mission, Apollo 11 which landed the
first two humans on the moon. The astronauts, Neil Armstrong
and Buzz Aldrin, collected lunar material to bring back to Earth to
study. This event was televised worldwide, and marked a major
turning point in both lunar exploration and human history.

Writing
Skills: Narrative, Writing Conventions
Write a journal entry from the
perspective of an aerospace
engineer, explaining the latest
space technology you have been
working on. Be sure to include
details about what you hope to
achieve with this new technology.

Vocab
crucial

Reading
Skills:
RI.4: Word Meaning & Choice
RI.5: Text Structure & Development
RI.4: Word Meaning & Choice
What is a rover, according to the
text?

The organization in the U.S.
responsible for space travel
A person who ﬂies to the moon
A spacecraft used to explore
outer space

Astronaut Buzz Aldrin walking on the surface of the moon
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The Apollo 11 mission was successful due to advances that had
been made in technology at the time. Robotic probes were used
to take very detailed photos of the moon’s surface prior to the
mission. Mapping spacecraft and technology were used to select
the ideal location for the impact. In the years following Apollo 11,
other missions were able to carry out more in-depth scientific
research on the moon, thanks to lunar rovers, small carts which
could carry the astronauts for several miles.
Missions to the moon were revolutionary for planetary science.
The data collected during these missions provided evidence for
how the early solar system used to be. Scientists were able to
learn a lot about the period of early bombardment, a time when
the planets were crashing into each other and volcanoes were
exploding everywhere, from lunar samples.
Studying impacts on the moon also gave us insight about impacts
on Earth. In the 1980s, scientists discovered a giant impact in
Mexico, which occurred 65 million years ago, and led to the
extinction of the dinosaurs and thus the rise of mammals. This
discovery was made possible due to the study of rocks and
landforms on the moon, which allowed scientists to recognize
and interpret certain chemical and physical signs of extremely
high-speed impacts.
More recently, other countries and organizations, like China,
Japan, India, and the European Space Agency have joined the
lunar exploration. Now, many have sent spacecraft (without
people) to the moon, with the hopes of obtaining further
information, such as whether there is the possibility of water on
the moon. Some exploration missions have been focused on
determining whether there are minerals on the moon that can be
mined, or if it would be possible to build a base on the moon.

Space Probes
A space probe is a robotic spacecraft used to explore outer
space. They are used for studying the moon, other planetary
bodies, and interstellar space. Several countries have launched
probes to multiple planets, moons, asteroids, and comets in our
solar system.

A small cart that can roam
moons and planets and carry
astronauts or other objects

Report issue

RI.4: Word Meaning & Choice
Which word or phrase below has the
same meaning as the phrase “area of
expertise”?

an event
experience
space probe
specialization

Report issue

RI.4: Word Meaning & Choice
Based on the author’s use of the
word “integral”, what is the author’s
attitude toward aerospace
engineering?

The author does not think
aerospace engineering has
reasonable goals.
The author thinks aerospace
engineering is too complex.
The author believes aerospace
engineering is a very important
ﬁeld of study.

An artist’s rendition of the Voyager 2 probe

The author does not think
aerospace engineering is
important or meaningful.
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Probes such as the Mars Exploration Rovers were used to collect
information about the surface and geology of Mars, as well as
possibility of water. Others, like the Voyager 1, which was
launched in 1977 making it the longest-lasting NASA mission,
visited Jupiter and Saturn in order to provide detailed images of
their moons. Some probes, like Pioneer 10 and Pioneer 11 have
even left our solar system.
In order for these probes to escape Earth’s orbit, certain
techniques need to be used, such as gravitational slingshots, also
known as gravity assistance. Gravity assistance in aerospace
engineering is the use of the gravity and relative movement (such
as orbit around the sun) of a planet to alter the path and velocity
of a spacecraft. The motion of the gravitating body pulls on the
spacecraft, which can increase or decrease the speed as well as
change the course of spacecraft.

Space-Based Telescopes
A space-based telescope is a telescope in outer space which is
used to observe astronomical objects like distant planets and
galaxies. Unlike ground-based telescopes and observatories,
space telescopes can avoid problems like light pollution and the
distortion of electromagnetic radiation (twinkling) by the
atmosphere. There are also frequencies, like UV rays, X-rays, and
gamma rays, which can only be observed from space because
they are blocked by Earth’s atmosphere. Though they have their
advantages, space telescopes are much more expensive to build
and maintain than ground-based telescopes.
The Hubble Space Telescope is one of the largest and most wellknown space telescopes. Hubble has been a crucial tool for
research as well as for popularizing astronomy. Hubble takes
extremely high resolution images in space, which allows us to
have a deep view into space and time. The Hubble photos are
fascinating and beautiful. In addition, some of the observations
have led to breakthroughs in astrophysics, such as determining
the rate of expansion of the universe.
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RI.5: Text Structure & Development
Which structure best describes the
way this article is organized?

Descriptive—The author
describes and provides details
about a variety of space
technologies and areas of study.
Chronological—The author
outlines how space technology
has changed over time, from
earliest to most recent.
Problem and solution—The
author introduces issues in the
ﬁeld of space technology, then
describes ways they have been
solved.
Cause and effect—The author
explains a concept, then
describes the scientiﬁc
processes that cause that
concept to happen.
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RI.5: Text Structure & Development
If the author wanted to emphasize
how space technology has changed
over time, what could have been
changed in the organization of the
article?

An image of stars forming captured by the Hubble Space
Telescope

It could have been written
chronologically and discussed
the major changes that have
happened over time.

Aerospace Engineering
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Aerospace engineering is the field of engineering related to
building aircraft and spacecraft, and it involves various disciplines
including aerodynamics, propulsion, and structural analysis. The
branch of aerospace engineering that refers to spacecraft is also
known as rocket science. Aerospace engineering is a complex
field, and normally aerospace engineers work in teams where
each one of them has their own specialized area of expertise.

It could have been written with a
problem-and-solution structure,
explaining how scientists have
found ways to solve complex
issues in space.
It could have been written as a
descriptive text, providing details
about different types of space
technologies.
Nothing—the author already
wrote the text chronologically.
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Engineers at NASA working on a Mars Lander
Aerospace engineering has been integral to space exploration.
Engineers work to design and build spacecraft in order to ensure
that they can perform a variety of tasks in extreme conditions,
such as traveling long distances, taking pictures, collecting
samples, and protecting the lives of astronauts. Technological
developments in numerous fields, like fluid mechanics and
software development have advanced the field. For instance
computer software is used to design and develop spacecraft, as
well as test and evaluate their safety through flight test
programs. Through these tests, scientist can predict things like
whether vehicles will be able to land safely.
The continual advancement of space technology has allowed for
increased exploration and understanding of outer space. In the
past few decades alone, huge strides have been made in many
fields of engineering, which has allowed scientists to send
spacecrafts further than ever before, and observe more about
our universe.
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