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What Will Your
Students Learn?

READING
COMPREHENSION ARTICLE
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Reading Comprehension Questions

1. What three types of evidence may scientists consider when classifying an unfamiliar obje &t =
2. How does the reading distinguish living, once-living, biologically produced but never inde r I C e WI
living, and nonliving objects?

. Why is one life-like characteristic not enough to prove that something is alive?
22 ism and homeostasis differ from the energy release seen in fire?
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e How Scientists Determine Whether Something Is
Alive

e Evidence-Based Scientific Classification

 Living Organisms and Active Life Processes

e Once-Living Organisms and Materials

» Biologically Produced Materials That Were Never
Independently Alive

» Nonliving Objects and Materials

e Dormant Seeds and the Ability to Resume Life
Processes

e Dead Leaves, Wood, and Wooden Objects

o Eggshells and Other Biologically Produce
Structures

 Fossils and Evidence of Past Life

o Why Viruses Are Difficult to Classify

 Using Multiple Lines of Scientific Evidence

 Classifying Unknown Samples
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Your Reading

What Makes Something Alive?

A green leaf on a tree is alive, but what about a dead, dried leaf on the ground? Is a wooden desk nonliving, or
should it be called once-living because its material came from a tree? What about a dormant seed, a fossil, a
virus, or a flame? These les show that ification d ds on more than appearance. Movement
does not prove life, and lack of movement does not prove that something is dead. Scientists examine an
object's present organization and activities, its ability to carry out life processes, and sometimes the history of
the material from which it is made.

Objects can be sorted into four useful groups: living, once-living, biclogically produced but never
independently living, and nonliving. A biologically produced object is made by a living organism but was never
itself an independent living system, such as an eggshell or mollusk shell. A living organism currently has the
organized system needed to carry out life processes, even if some processes are temporarily very slow. A
once-living object was formerly an organism, was part of an arganism, or is made mainly from biological
material that no longer functions as a living system. A nenliving object has never been a living organism and
was not produced as part of a living biological system. These categories are useful, but they are simplified. A
scientist must still define the exact object being classified and the scale being examined.

Living things are identified by a d set of istics. All known organisms are made of one or
more cells and contain inherited genetic information. They obtain
and transform matter and energy through metabolism, regulate
internal conditions through h tasis, and respond to changes
called stimuli. Living things grow and develop through controlled
cellular processes. Biolegical groups reproduce, passing genetic
information to new cells or offspring, and populations evolve over
B i One char ic alone is weak because
nonliving systems can imitate idual features, The |
pattern is much stronger evidence.

Cells are especially important because a cell is the smallest structure that can carry out all the basic processes
of life, A bacterium s one cell, while a human or oak tree contains many specialized cells. Each cell has a
boundary that helps control its internal , genetic infy that directs activities, and molecular

machinery that builds materials. A multicellular organism also depends an communication among cells. When
these organized processes work together, the organism can maintain itself rather than simply being shaped by
outside forces,

Comprehension and Extension

Questions

Metabelism and homeostasis help distinguish biological activity from ordinary physical change. Metabolism
includes the controlled chemical reactions that release energy and build or break down materials,
Homeostasis keeps conditions such as temperature, water balance, jon levels, and acidity within workable
ranges. A flame uses fuel and releases heat, but it has no cells controlling a network of reactions or
maintaining an internal envirenment. A crystal becomes larger when particles attach to its surface, but it does
not use genetic instructions and metaboelism to construct new living material.

Growth, reproduction, and evelution must also be interpreted carefully. A
crystal grows, but its growth is not directed by cells or genes. A sterile
animal cannot reproduce, yet it remains alive because it has the same
cellular and metabolic organization as other members of its species.
Reproduction is therefore best treated as a feature of biological populations
and lineages, not a requirement that every individual must personally meet.
Evolution also ocours in populations over generations. An individual
responds and develops during its lifetime, but it does not evolve into a new

Evidence Scientists Use to Identify Life
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Death is the permanent loss of the organized functions that keep an organism alive. In a multicellular
arganism, death of the whole organism does not mean that every cell stops functioning at the exact same
instant, Some cells can remain active briefly, while others die earlier because they lose oxygen, nutrients, or
communication. Over time, metabolism, homeostasis, repair, and coordinated responses stop. Decomposers
may then use the dead material as food. The bacteria and fungi performing decomposition are alive; the leaf,
animal remains, or other material being decomposed is once-living.

The once-living category is based on biclogical origin. A dead fallen leaf, dead insect, piece of untreated wood,
cotton fiber, and wool all came directly from organisms. Processing may change the material without restoring
life. Paper is made mainly from cellulose that came from plant cell walls, and leather is processed animal
tissue, These products no longer contain a functioning system of cells, metabolism, and homeostasis. Calling
them ence-living materials helps describe their source, but it does not mean that a sheet of paper or leather
shoe was ever an independent organism.

That distinction between an organism and a material produced by an organism prevents confusion. Hair above
the skin, the hard part of a fingernall, a bird feather, and a mellusk shell do not carry out all life processes as
separate objects. They are built by living cells and can have important biological functions, but the finished
structures contain many dead cells or noncellular materials. An eggshell, for example, is mostly calcium

carbonate deposited by a living bird. It is biclogically produced, yet the shell itself is not a living organism,
Classification should identify both the present object and its source.

Dormancy Is different from death, A dormant seed may show no visible movement or growth, but it still
contains organized living cells and genetic information. Its metabolism is greatly reduced rather than
permanently ended. When water, oxygen, and temperature become suitable, enzymes activate, cellular
respiration increases, and growth resumes. Some bacterial endospores and tiny animals such as tardigrades
can also enter states with extremely low activity. Their ability to restart dinated life
dormancy from the permanent breakdown that follows death.

Fire, crystals, and advanced machines demonstrate why several tests are necessary. Fire spreads, consumes
fuel, releases waste gases, and can increase in size. Crystals form organized patterns and grow. Robots can
detect signals, move, and adjust their behavior. However, these systems are not made of cells, do not contain
an inherited biological program used by cells, and do not maintain themselves through metabolism and
homeostasis. Their life-like features come from combustion, particle arrangement, or human engineering
rather than from an independent biological system.

‘Viruses sit close to the boundary. A virus contains genetic material and
populations of viruses evolve. However, a virus is not a cell and has no
independent metabolism, ribosomes, or homeostasis. It cannot reproduce
until it enters a host cell and uses the host's energy, raw materials, and
molecular machinery. Most introductory biology courses therefore classify
viruses as nonliving infectious particles, although scientists continue to debate
whether they represent a special form of life or part of a larger living system
that includes the infected host cell.

Difficult Cases Require Different Evidence
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Fossils require a different kind of reasoning. A fossil is evidence of an organism that lived in the past, but the
fossil itself is not alive. Some fossils preserve original biological material, while athers form when minerals fill
spaces or replace much of the eriginal tissue. A mineralized fossil may therefore be nonliving rock that
preserves the shape or chemical traces of once-living material. The extinct organism was living; its remains
became once-living; and the fossil may now consist mostly of nonliving minerals. The classification changes
depending on which stage and material are being discussed.

When an unfamiliar sample is examined, scientists gather several independent forms of evidence.
Microscopes can reveal cells or cell-like boundaries. Chemical tests may detect complex orga
energy use, gas exchange, or waste production. Repeated cbservations can show growth, repak
reproduction, and respenses to controlled changes. Genetic tests can identify DNA or RN,
material alone does not prove independent life because viruses contain it. Scientists al,
groups and rule out nonliving explanations. A combination of cellular structure, co

information storage, and sustained reproduction is far stronger than one dram,

Classifying something as living, once-living, biologically produced but ne: iependently living, or nonliving
is therefore an evidence-based argument, not a guess based on motj lor, or shape. The investigator must
ask what the object is now, where its material came from, and wj
maintain and reproduce itself. Dormant erganisms remind us, ving activity can be hidden. Viruses and
fossils show that boundaries and histories can be compli areful definitions and multiple lines of
evidence allow scientists to explain not enly which cal s, but why.
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| Biological origin Best classification
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Reading Comprehension Questions
1. What three types of evidence may scientists consider when classifying an unfamiliar object?
2. How does the reading distinguish living, once-living, biologically produced but never independently
living, and nonliving objects?
. Why is one life-like characteristic not enough to prove that something is alive?
. How do metabolism and homeostasis differ from the energy release seen in fire?
. Why can a sterile animal be living even though it cannot reproduce?
. What happens to the coordinated life processes of an organism after death?
. Why can paper or leather be described as once-living material even though the finished product was
never an organism?
. How s a dormant seed different from a dead seed?
re viruses usually classified as nonliving?
ight a mineralized fossil be classified differently from the organism that formed it?
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. Classify each of the following as living, once-living material, biclogically produced but not independently
living, or nonliving: a mushroom, a cotton shirt, an eggshell, a quartz crystal, and a dormant bean seed.
Defend each choice,

2. Design an investigation for a mysterious sample that showly imereases in size. What observations or tests
would help determine whether it is growing biologically or only collecting material?

. Research one organism that survives through ¥. What triggers d y, what life processes
slow down, and what conditions allow activity to resume?

4, Research one type of fossil formation. How much eriginal biclogical material uswally remains, and what
nonliving materials become part of the fossil?

. Do you think viruses should be classified as living or nonliving? Use at least four characteristics of life to
support your position and address evidence for the opposing view,
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Upgrade to the Grade 8 and Up

Reading Mega Bundle

Includes over 130 readings for students in grades 8 and up. The Grade 8 and Up
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