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1.4 Further classification

To further classify all living things, six additional categories are used.
These differentiate between the various living things within a given
kingdom.

The phylum, class, order, family, genus, and species are the names for
these additional categories.

The phylum subdivides the kingdom into different groups. For the
kingdom Animalia some of the phylum divisions are:

Phylum Chordata (those that have a backbone)
Phylum Mollusca (like clams)
Phylum Arthropoda (the insects)

The class divides each phylum of a given kingdom into more groups.
Some of the classes for the order Chordata are:

Class Amphibia (the frogs, toads, and newts)

Class Aves (the birds)

Class Mammalia (animals with mammary glands for nursing)
Class Pisces (the bony fishes)

1.5 Naming living things

The order divides the class and the family divides the order.
The Family is further divided into the Genus and species. This final
classification gives each different creature a unique “two-name”

designation. The first name is the Genus name which comes from
the Latin word for birth or origin and is the generic name for a given
organism. It is written with a capital letter and in italics. The second
name is the specific name for that particular creature and it is written
in lower case and in italics.

The example shown illustrates the different names for four different
types of cats. It is not important that the students know all of these
names, only that they understand how each is classified.

Point out that the scientific names of all living things are in either
Latin or Greek that has been “Latinized” by the addition of Latin
endings. Linnaeus, although he spoke Swedish, used Latin to name
living things. Latin was the universal language of scientists in his day
and he wrote most of his scientific work in Latin to make it available
to other scholars. In general, the Latin or Latinized Greek name of

a living thing often describes some unique feature of that organism.
The name for the bobcat is Felis rufa. Rufa is Latin and means red, or
ruddy, since the bobcat has a reddish coat.

Not all names given to a specific organism reflect some scientific
aspect of that creature. The scientist that discovers the organism has
the right to give it its name. Some names reflect where the organism
may have been found, and other names may be derived from the
Greek myths or in honor of a person.
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16 Summary

Review the summary points of this chapter with the students :

* Biology is the study of living things. Review the difference between a
living and non-living thing. Discuss that taxonomy is a branch of biology
that deals with classifying living things.

* The classification of living things begins with dividing them into
various groups. Review the diagram with the students and point out the
different groups. The largest groups are the kingdoms. Each kingdom

is divided into the phylum, the phylum into the class, the class into the
order, the order into the family and the family into the genus and species.
Review that the classification of a creature into a group depends on many
things like its cell type, whether it lays eggs, whether or not it has a
backbone, etc.

* Point out to the students why classifying living things is important. By
knowing how organisms are different, or how they are similar, scientists
can better understand how they live. For example, by observing the
balancing behavior of a domestic cat on the edge of a narrow ledge,

an understanding of how the mountain lion navigates the terrain of

the Rockies may be possible. Also, observing the enmity between

the neighborhood cat and the family dog may help explain the lack of
cooperation between the lioness and the jackal.

NOTES:
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Experiment: Putting Things in Order Date:

Objective: In this experiment we will try to organize a variety of objects
intfo categories.

Materials:

Collect a variety of objects. Some suggestions are: rubber balls,
oranges, cotton balls, banana, apple, paper, sticks, leaves, grass,

etc.
Experiment:

1. Spread all of the objects on a table. Carefully look at each object and
note some their characteristics. For example, some objects will be
round, or fuzzy; some will be edible, others not; some may be large,
some small, etc.

2. Record your observations for each item in the Results section.

3. Now fry to define “categories” for the objects. For example, some
objects may be “hard,” so one category can be called "Hard.” Some
objects may be “round,” so another category can be "Round.” Try to
think of at least 4 or 5 different categories for your objects. Write
the categories along the top of the graph in the Results section.

4. Now list the objects that fit into these categories. Note those
objects that can fit intfo more than one category. Write these objects
down more than once, if necessary, into all of the categories they will
fit.

5. Now, take a look at each of the categories and each of the objects in
those categories. Can you make “subcategories?” For example, some
objects may all have the same color, so, "Red"” can be a subcategory or
some may be food items so "Food" can be a subcategory. Pick three
categories and try to list a couple of subcategories for each of these
categories.

6. List the objects according to their category and sub-category.

In this experiment, the students will try to organize several different
objects according to some property like shape, color, or texture.

There are no “right” answers for this experiment and the categories the
students pick will vary.

Have the students collect a variety of objects.

Have them place the objects on the table and make careful
observations. Discuss some features of the objects such as color, shape,
and texture. Also, discuss any common uses such as those used as toys
or those used as writing instruments.

Have the students write some notes on the objects they have
collected. Have them briefly describe each object and list a few of its
characteristics.

Next have the students determine some overall categories into which
the objects can be divided. For example, marbles, cotton balls, and
oranges are round, so “Round” can be a category. Or basketballs,
baseballs, and footballs are all balls, so another category can be
“Types of Balls.” Some items may fit into more than one category.
Basketballs can fit into both the category “Round” and “Types of
Balls.” Write those items that fit into more than one category in all of
the categories that they fit.

Next have the students look at each category separately and choose
three categories to further divide into subcategories. Decide how to
further divide the items into subcategories.
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Results:

Item Characteristics
oranges round, orange, food, sweet
grapes oval, food, sweet, green
tennis ball round, green, fuzzy
marshmallow white, soft, sweet, shaped like a cylinder
cotton ball round, white, fuzzy

Have the students record the characteristics of the various items. Help
them to be as descriptive as possible.

For example, oranges can be described as round, orange, sweet, food,
living, etc. Tennis balls are round, fuzzy, yellow or green (or another
color).

Help the students describe, in detail, several different items. Some
sample items are listed.
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Categories

white

fuzzy

round

square

hard

marshmallow

cotton ball

tennis ball

cotton ball

oranges
tennis ball

cotton ball

White

Fuzzy

round

food

round

toys

cotton ball

marshmallow

cotton ball

tennis ball

Categories

Subcategories

Have the students write the categories at the top of each column. USE
PENCIL--they may want to change the categories as more items are
being written down.

Decide which items fit into which categories and write those items in the
column below the category name.

Pick one to three of the categories and divide them further into sub-
categories. Try to pick categories so that all of the items are ultimately
listed. If necessary, rename some of the general categories to better fit
the items listed. Adjust the names of the categories and subcategories as
needed so that each item is listed in a category and subcategory. It may
be that not all of the items can be placed in a category and a subcategory.

This may be quite challenging. The point of this exercise is to illustrate
the difficulty in trying to find a suitable organizational scheme for things
with different characteristics.
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Conclusions:
Help the students write valid conclusions about the data they have
collected. Some valid conclusions may be:

“Both oranges and cotton balls are round.”
“Both cotton balls and marshmallows are white.”
“Tennis balls and cotton balls are both fuzzy.”

Some conclusions that are not valid might be:

“Both cotton balls and marshmallows are white.
Marshmallows are sweet so cotton balls are sweet.”

“Tennis balls and cotton balls are both fuzzy. Tennis balls
are bouncy so cotton balls are bouncy.”

It is important to stick to the data that has been collected and not
make statements about the items that are not true. It is obvious that
marshmallows and cotton balls are both white, but it is not true that
cotton balls are sweet. Because two or more items have one or two
things in common, does not mean that all things are common between
them. Discuss this observation with the students.

Discuss the difference between valid and invalid conclusions. A valid
conclusion is a statement that generalizes the results of the experiment,
but draws only from the data. It does not extend the results of the data
to include things that haven’t been observed or connect results that
should not be connected. An invalid conclusion is a statement that has
not been proven by the data or a statement that connects the data in
ways that are not valid. The example given is that marshmallows are
sweet and white, but because cotton balls are also white, it is invalid to
say they are also sweet like marshmallows.
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Review NOTES:

What is taxonomy? The branch of biology concerned with
classifying living things.

List the five kingdoms.

Plantae Animalia
Fungi Monera
Protista

List the other six categories for classifying living things.

Phylum Class
Order Family
Genus Species
Which kingdom are dogs, cats, and frogs in? Animalia
Which phylum are dogs, cats, and frogs in? Chordata
Which class are frogs in? Amphibia
Which order are dogs in? Carnivora
Which family are cats in? Felidae

What is the Latin name given to humans and what does it mean?

Homo sapiens. This means “man wise.”






