Everythingin Its Place: Science Classification
Grade Level or Special Area Fifth Grade

Written by: Cyndie Stanley, Jefferson Academy, Broomfield, Colorado
Length of Unit: Sixteen lessons (nine weeks at four days a week for 40 minutes a day

induding the preparation for and completing the Culminating Activity)

ABSTRACT

The focus of thisunit is for students to develop an understanding of the system of classification
for living things used by scientists. Students will experiment with the five kingdoms. monerans,

protists, fungi, plants, and animals. The students will learn about the similarities and differences
in characteristics of each of these kingdoms and know specific examples from each kingdom.

. OVERVIEW
A. Concept Objectives
1 Students understand the processes of scientific investigation and design, conduct,
communicate about, and evaluate such investigation. (Colorado Science State
Standard 1)
2. Students understand the characteristics and structures of living things, the

processes of life, and how living things interact with each other and their
environment. (Colorado Science State Standard 3)
B. Content from the Core Knowledge Sequence

1 Scientists have divided living things into five large groups caled kingdoms, as
follows: Moneran, Protist, Fungus, Anima and Plant. (page 126)

2. Each kingdom is divided into smaller groupings as follows: Kingdom, Phylum,
Class, Order, Family, Genus, Species, (Variety). (page 126)

3. When classifying living things, scientists use specia names made up of Latin
words (or words made to sound like Latin), which help scientists around the
world understand each other and ensure that they are using the same names for
the same living things. (page 126)

4, Different classes of vertebrates and magjor characteristics: fish, amphibians,
reptiles, birds, mammals (page 126)

5. Non vascular plants (page 127)

6 Vascular plants have tube like structures that allow water and dissolved nutrients

to move through the plant. (page 127)

7. Parts and functions of vascular plants: roots, stems, and bud, |eaves (page 127)

8. Photosynthes's (page 127)

9. Pant reproduction (page 127)

10. All living things reproduce themselves. Reproduction may be asexual or sexual.
(page 128)

11 Examples of asexua reproduction: fission (splitting) of bacteria, spores from
mildews, molds, and mushrooms, budding of yeast cells, regeneration and
cloning (page 128)

12. Sexua reproduction requires the joining of specia male and female cellsto form
afertilized egg. (page 128)

13. Development of the embryo: egg, zygote, embryo, new animal (page 128)

C. ill Objectives

1 Students will list the five kingdoms of living things, which are moneran, proti<t,
fungus, plant, and anima.

2. Students will explain why a classification system is needed for living things.
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Students will create a classification system that can be used to place common
items into proper groups.

Students will recognize that scientific knowledge is subject to modifications as
new information is discovered.

Students will describe the characteristics of each kingdom and compare them
briefly. For example, monerans are smple, single celled organisms that lack a
nucleus and other cell structures; protist are complex, single celled organisms
that contain a nucleus; fungi are usudly a multicellular organism, that releases
chemicals that digest the substance on which it is growing and then absorbs the
digested food; plants are mostly multicellular autotrophs; and animals are
multicelular organisms that have specialized tissues, and most have organs and
organ systems. They are heterotrophs.

Students will identify organisms that belong in each kingdom. For example,
bacteria are monerans, ameba is protists, mushrooms are fungus, flowers are
plants and dogs are animals.

Students will list the groupings of kingdomsin order form largest to smallest,
which is kingdom, phylum, class, order, family, genus, and species.

Students will list the parts of avirus.

Students will describe how a virus reproduces and causes disease.

Students will name and describe the parts of a moneran.

Students will compare autotrophic and heterotrophic monerans.

Students will list ways in which monerans can be harmful and helpful.
Students will describe genera characteristics of the protists.

Students will define autotrophs and heterotrophs.

Students will list the three groups of pratists.

Students will list the four main groups of anima like protists.

Students will distinguish structural features of animal like protigts.

Students will describe the methods of movement and feeding used by animal like
protists.

Students will identify characteristics of plantlike protists.

Students will name three types of plantlike protists.

Students will identify characteristics of fungudlike protists.

Students will distinguish dime molds from other types of protists.

Students will describe the mgjor characteristics of fungi.

Students will compare the three types of fungi.

Students will describe ways in which fungi interact with other living things.
Students will name the two groups of plants.

Students will describe the genera characteristics of plants.

Students will list reasons why plants are important.

Students will define vascular and nonvascular plants.

Students will list the characteristics of mosses and liverworts.

Students will describe the characteristics of ferns.

Students will explain how ferns are different form other kinds of plants without
seeds.

Students will list the function of roots, stems, and leaves.

Students will compare the xylem and phloem.

Students will compare herbaceous and woody stems.

Students will describe the process of photosynthesis.

Students will identify the structure of a seed.

Students will explain the life cycle of seed plants.

Students will identify the structures and their functions of a flower.



40. Students will explain the plant terms annud, biennia, and perennid.

41, Students will review the different classes of vertebrates and their characteristics.

42, Students will review the different classes of invertebrates and their
characteristics.

BACKGROUND KNOWLEDGE
A.

For Teachers

1 Maton, A. Parade of Life: Monerans, Protists, Fungi, and Plants. Upper Saddle
River, New Jersey: Prentice Hall, 1997. 1SBN 0-13-423252-6.

2. Bledsoe, L.J. Fearon’ s Biology Second Edition. Upper Saddle River, New Jersey:
Globe Fearon Educational Publisher, 1998. ISBN 0-835-93557-4.

For Students

Classification system for rocks (Grade 4, page 105)

Classes of animals according to characteristics they share (Grade 3, page 81)

Introduction to classification of animals (Grade 3, page 81)

Familiarity with examples of animals in each class and basic characteristics of

each class (Grade 3, page 81)

Insects as a group in the classification of animals (Grade 2, page 59)

Life cyclesin plants and animals (Grade 2, page 59)

Specia classifications of animals (Grade 1, page 37)

Fungi living underground (Grade 1, page 37)

Pants. nutrients, water, soil, air, sunlight (Grade 1, page 37)

Classification of magnetic materials (Kindergarten, page 20)

Animas and their needs (Kindergarten, page 19)

Plants and plant growth (Kindergarten, page 19)
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Maton, A. Parade of Life: Monerans, Protists, Fungi, and Plants. Upper SaddleRiver,
New Jersey: Prentice Hall, 1997. 1SBN 0-13-423252-6. (all lessons)

Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe
Fearon Educationa Publisher, 1998. ISBN 0-835-93557-4. (al lessons)

Teacher’s Video Company Classification Video Quiz P.O. Box 4455, Scottsdale, AZ.
85261 (1-800-262-8837) (40 minutes) (Lesson Five)

Photosynthesis, Schlessinger Science Library, Schlessinger Media. Wynnewood, PA.
2000. ISBN 1-57225-317-7 Phone: 1-800-843-3620 (23 minutes) (Lesson Eleven)

All About Plant Pollination: Fruit, Flowers, and Seeds, Schlessinger Science Library,
Schlessinger Media, Wynnewood, PA, 2000. ISBN 1-57225-314-2. (23 minutes) (Lesson
Thirteen)

LESSONS
L esson One: History of Classification
A.

Daily Objectives
1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evauate such investigation.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2. Lesson Content

a When classifying living things, scientists use specia names made up of
Latin words (or words made to sound like Latin words), which help



scientists around the world understand each other and ensure that they
are using the same names for the same living things.
3 SKill Objective(s)
a Students will explain why a classification system is needed for living
things.
b. Students will create a classification system that can be used to place
common items into proper groups.
C. Students will recognize that scientific knowledge is subject to
modifications as new information is discovered.
Materials
Appendix A (1) — one copy for each student
Appendix A (2) — teacher copy of History of Classification
Appendix B — one copy for each student
Appendix C (1) — one copy for each student
Pencils — one for each student
. Highlighters — one for each student
ey Vocabulary
Classification — the grouping of things according to smilar characteristics
Organism — any living thing
Taxonomy — the science of classification
Genus — a number of similar, closaly related species
Species - individuals that are quite smilar in appearance and behavior and that
can produce off spring
Carolus Linnaeus — the eighteenth century Swedish scientist who developed the
two-name classification system we use today
7. Binomia Nomenclature — classification system from Linnaeus giving each
organism two names, a genus and species name
Procedures/Activities
1 Asyou pass out Appendix B to each student, discuss that people sort objects into
categories, or classify them, in order to organize them in a sensible, useful way.
Tell students that there is no single correct response to this activity. Y ou may
classify aparticular set of things quite differently from your teacher or
classmates. Give students about 10 — 15 minutes to complete this activity.
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2. As students are working, walk around the room to see if anyone has a unique way
of classifying the categories on the shest.
3. When time is up, have students share their ways of classifying the items from the

worksheet. See how many different ways students chose to classify them.

4, Make sure that when students share their responses, they explain why they put
things in a particular group or class. (For example, the letters of the aphabet
might have been vowels and consonants.)

5. Ask studentsiif they can think of any other things that people organize into
groups. Make alist of these discussed items on the board for students to
visudize the many areas in life where people classify items. (Examples, record
store, library, etc.)

6. Tell students that they just performed an activity of classification. Explain that
scientists also do classifying when grouping al living things.

7. Hand out Appendix A (1) to each student.

8. Have students take turns reading out loud the information on classification.
Using highlighters, have the students highlight the main ideas asiit is read, with
your guidance, using Appendix A (2).

9. Discuss what was covered in the reading with the following questions:



E.

Describe ways you use classification in your everyday life? (Students
might respond that their album, CD, or tape collection is in a particular
order.)

What is taxonomy? (The science of classification.)

What is binomial nomenclature and how isit used? (classification system
from Linnaeus giving each organism two names, a genus and species
name making each animal has its own (one) scientific name)

10. When you have finished this discussion, have students complete Appendix C (1)
for assessment and evaluation purposes. Take this as a grade on the history of
classification. This assgnment can also be homework for this lesson.

Assessment/Evaluation

1 Appendix C (1) serves as assessment and evauation for thislesson. Itisa
worksheet.

Lesson Two: Classification Today
Daily Objectives
1 Concept Objective(s)

A.

B.

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigation.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2 Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, as follows: moneran, protist, fungus, anima and plant.

b. Each kingdom is divided into smaller groupings as follows: Kingdom,
Phylum, Class, Order, Family, Genus, Species, (Variety).

C. When classifying living things, scientists use special names made up of

Latin words (or words made to sound like Latin word), which help
scientists around the world understand each other and ensure that they
are using the same names for the same living things.

3 ill Objective(s)

a

b.

d.
Materials

Students will list the five kingdoms o living things, which are moneran,
protist, fungus, plant, and animal.

Students will describe the characteristics of each kingdom and compare
them briefly. For example, monerans are smple, single celled organisms
that lack a nucleus and other cell structures; protist are complex, single
celled organisms that contain a nucleus, fungi are usualy a multicellular
organism, that releases chemicals that digest the substance on whichiit is
growing and then absorbs the digested food; plants are mostly
multicdlular autotrophs; and animals are multicellular organisms that
have specialized tissues, and most have organs and organ systems. They
are heterotrophs.

Students will list the groupings of kingdoms in order form largest to
smadlest, which is kingdom, phylum, class, order, family, genus, and
Species.

Students will define autotrophs and heterotrophs.

1 Appendix C (2) — History of Classification answer key
2. Appendix D (1) — one copy for each student
3. Appendix D (2) — teacher copy of Classification Today
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Appendix D (3) — one copy for each student

Science Journal — one for each student (this can be a spiral notebook or loose |eaf
paper stapled between a colored construction paper cover labeled classification)
Highlighter — one for each student

Pencil — one for each student

Key Vocabulary

1

2.
3.

4.

5.

Moneran — are smple, singled celled organisms that lack a nucleus and other cell
structures

Protist — are complex, single celled organisms that contain a nucleus

Fungi — are usually a multicellular organism, that rel eases chemicals that digest
the substance on which it is growing and them absorbs the digested food
Autotrophs — organisms that can make their own food

Heterotrophs — organisms that cannot make their own food

Procedures/Activities

1

Go over the vocabulary from Lesson One by having the students write it in their
science journal, after you have asked if anyone can remember what the words
mean, one by one.

Review with students the answers to Appendix C (1) by reading aoud from the
teacher copy { Appendix C (2)}. Y ou can have students share the answers that
they had.

Hand out a copy of Appendix D (1) to each student. Read this out loud together
cdling on students, and having them highlight the main ideas, with your
guidance using teacher copy of Classification Today { Appendix D (2)}.

After reading Appendix D (1), discuss with students what they read with the
following questions:

a How many kingdoms are included in today’ s classification system?
(five)
b. Name the kingdoms used in today’ s classification system. (plants,

animals, protists, monerans, and fungi)

How many groups are all living things classified into? (seven)

Name the seven groups that al living things are classified into.
(kingdom, phylum, class, order, family, genus, species)

Wheat is the biggest group of living things? (kingdom)

Which is the smallest? (species)

What is the difference between an autotroph and a heterotroph?
(autotrophs make their own food and heterotrophs cannot)

What is the difference between a moneran and a protist? (monerans lack
a nucleus and protists have one)

Review form Lesson One that dl living things have one scientific name. Ask
who remembers what two names for the organism do we use? (genus and
species) Who was the man who came up with this system of classification?
(Linneaus)

Have students get out their Science Journals and write down the key vocabulary
words from this lesson.

Hand out a copy of Appendix D (3) to each student for completion. This will
serve as Assessment and Evaluation of Classification Today, so take a grade.
This assignment can aso be homework for this lesson.

oo

5 e™o

Assessment/Eval uation

1

Appendix D (3) serves as assessment and evaluation for thislesson. Itisa
worksheet.



Lesson Three: Classification Fun
A. Daily Objectives

1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2. Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal and Plant.

b. Each kingdom is divided into smaler groupings as follows: Kingdom,
Phylum, Class, Order, Family, Genus and Species (Variety).

3 SKill Objective(s)

a Students will list the five kingdoms of living things, which are moneran,
protit, fungus, plant, and animal.

b. Students will describe the characteristics of each kingdom and compare
them briefly. For example, monerans are smple, single celled organisms
that lack a nucleus and other cell structures; protist are complex, single
celled organisms that contain a nucleus, fungi are usualy a multicellular
organism, that releases chemicals that digest the substance on whichiit is
growing and then absorbs the digested food; plants are mostly
multicellular autotrophs; and animals are multicellular organisms that
have specialized tissues, and most have organs and organ systems. They
are heterotrophs.

C. Students will create a classification system that can be used to place
common items into proper groups.

d. Students will list the groupings of kingdoms in order form largest to
smallest, which is kingdom, phylum, class, order, family, genus, and
Species.

B. Materials
1 Appendix D (3) — one copy for teacher to read from
2. Appendix D (4) — Classification Today answer key
3. Copy of the music “Battle Hymn of the Republic”
4, Overhead projector
5. Overhead transparency of Appendix E- Classification Songs
6. Students' Science Journals
7. Student’ s shoes

C. Key Vocabulary
No new vocabulary

D. Procedures/Activities
1

2.
3.

Review with the students the answers to Appendix D (3) by reading aloud the
answers from Appendix D (4) after reading the question from Appendix D (3).
Have students get out their Science Journals.

Using the overhead transparency of Appendix E, have students write down the
words to the first song.

After students have had some time to do this, tell them that you are going to
teach them the songs and then practice together. Also, stress that they will have
time at the end of class to finish writing down the songsiif they didn’t get a
chance to finish. For the Kingdom Phylum song, | usually dress up in overdls, a
straw hat, put pig tailsin my hair, and using mascara put freckles on my face and
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13.

14.

15.

16.

black out afront tooth. Then when | teach it to the students | grab hold of my
suspenders and go crazy with a good ole fashioned country twang.

After you demonstrate, have the students practice with you. Have them grab
hold of their imaginary suspenders and have fun.

After you practice afew times, it is time to go over the second song. Have
students write down the words to this song from the overhead transparency of
Appendix E. While they are doing this, | like to play the music to “Battle Hymn
of the Republic” so they get familiar with the tune that they will be singing to.
Have the students now practice with you a few times.

After you have practiced the song, divide the students into groups (six in each
group works best but adjust to your class size), on your direction have the
students remove their right shoe and place it in the center of their workspace.
Asagroup, think of a characteristic that will divide all sx shoesinto two
kingdoms. For example, you may first divide the shoes by the characteristic of
color into the brown shoe kingdom and the non-brown shoe kingdom.

Place the shoes into two separate piles based on the characteristics your group
has selected.

Working only with those shoes in one kingdom, divide that kingdom into two
groups based on a new characteristic. The brown shoe kingdom, for example
may be divided into shoes with rubber soles and shoes without rubber shoes.
Further divide these groups into subgroups. For example, the shoesin the
rubber-soled group may be divided into those with shoelaces and a non-shoelace
group.

Continue to divide the shoes by choosing new characteristics until you have only
one shoe left in each group. Identify the person who owns this shoe.

Repeat this process (steps 11 — 13) with the other kingdom group you started
with. (non-brown shoes in the example).

Tell studentsto draw a diagram in their Science Journals to represent their
classification system.

Leave about five minutes for the students who need the time to finish writing
down the songsto do so. Play the music in the background so the ones that are
finished can do awhisper sing.

E. Assessment/Eval uation

1

Check student Science Journals to see that students have written down the songs
and a diagram describing their group’s classification system activity will be the
assessment for this lesson.

Lesson Four: Organizing Junk (Item Classification)
A. Daily Objectives

1

2.

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evauate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

Lesson Content

a Scientigts have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal and Plant.

b. Each kingdom is divided into smdler groupings as follows: Kingdom,
Phylum, Class, Order, Family, Genus and Species (Variety).



3. SKill Objective(s)

a Students will list the five kingdoms of living things, which are moneran,
protist, fungus, plant, and animal.

b. Students will describe the characteristics of each kingdom and compare
them briefly. For example, monerans are smple, single celled organisms
that lack a nucleus and other cell structures; protist are complex, single
celled organisms that contain a nucleus; fungi are usualy a multicellular
organism, that releases chemicals that digest the substance on which it is
growing and then absorbs the digested food; plants are mostly
multicellular autotrophs; and animals are multicellular organisms that
have specialized tissues, and most have organs and organ systems. They
are heterotrophs.

C. Students will create a classification system that can be used to place
common items into proper groups.

d. Students will list the groupings of kingdomsin order form largest to
smallest, which is kingdom, phylum, class, order, family, genus, and
species

Materials

1 Copy of the music “Battle Hymn of the Republic”

2. Overhead projector

3. Overhead transparency of Appendix E- Classfication Songs

4. Students Science Journals

5. Four 9" x 12" envelopes (one per group); | usually have the envelopes filled with
the items 6 — 21; thisway | only give each group an envelope aready filled with
it's contents

6. Four nails (one in each envelope)

7. Four screws (one in each envel ope)

8. Four rolls of tape (one in each envelope)

0. Four pieces of string (one in each envelope)

10. Four paper clips (one in each envelope)

11. Four pieces of lined notebook paper (one in each envelope)

12. Four pieces of unlined paper (one in each envelope)

13. Four pieces of colored paper (one in each envelope)

14. Four pencils (one in each envelope)

15. Four ballpoint pens (one in each envelope)

16. Four erasers (one in each envelope)

17. Four lined index cards (one in each envelope)

18. Four pictures of a screwdriver (laminated) — one in each envelope

19. Four pictures of apair of scissors (laminated) — one in each envelope

20. Four thumbtacks (one in each envelope)

21 Four rubber bands (one in each envelope)

22. Appendix F (1) — one copy for each student

Key Vocabulary

No new vocabulary
Procedures/Activities

1

Practice the two songs from Lesson Three with the students either using the
overhead transparency of Appendix E or students can look at their Science
Journals. Don't forget to play the music.

Divide students into four groups. (This may vary depending on your class size))
Hand each group an envelope and instruct them not to look inside yet.
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Tell students that they will be working in these groups to classify the itemsinside
their envelopes. They will then write down their system in their Science
Journals.

Also, tell students that you will tell them the steps they need to do with their
group and then give them time to discuss with their group and write down their
findingsin their Science Journals.

Have the students empty the contents of their envel ope onto a desk or atable.
Allow the students time to look over what was in the envel ope (about 2-3
minutes). Then ask them: In what ways are these items similar? Accept all
logical amswers. (Possible answers. They are useful in some way; they are all
small enough to hold in your hand; they can be found in most homes.)

Tell them to suppose that they wanted to divide these items into two groups
based on similar characteristics. What characteristics might you choose? Accept
all logical answers and write them on the board or overhead. (Possible answers:
paper and nonpaper; metal and nonmetal; fasteners and items used for other
purposes, writing implements and items used for other purposes; sharp items and
blunt items.)

Tell them that they need to choose one of the characteristics that you listed on the
board or overhead as agroup. Then they need to use this characteristic to divide
the items into two groups. Have them write a heading for each group in their
science journals and then list the items that you would place in each group under
its proper heading. Give students time to write their group’ s decison down

(about 2-3 minutes).

Tell students to skip two linesin their Science Journals and rewrite the headings
from above. Then examine the itemsin each group. Think of a characteristic
that you can use to divide each group into two subgroups. Put the title of each
subgroup under its appropriate heading and leave spaces between heading one
with its subgroups and heading two with its subgroups so you can ligt the items
that you placed in each subgroup. Classification systems will vary. One possible
answer follows: heading 1 — Items related to writing and under it Subgroup A
(paper items) and Subgroup B (nonpaper items); under heading 2 — Items not
related to writing and under it Subgroup A (fasteners) and Subgroup B (not
fasteners). Students would have to write the individua items under these
subgroups. Give students about 7-10 minutes to write down their group’s
decision.

Tell students to skip two linesin their Science Journal and rewrite the headings
with each subgroup under each heading. They are to then write anumber 1 and a
number 2 category under each subgroup title because they are going to classify
each subgroup into two new categories based on a new characteristic. Remind
students to leave spaces under each new category so they can list the items that
will be placed in each category. Classification systemswill vary. Going off the
above possible answer: Heading 1-1tems related to writing Subgroup A — paper
items 1% category — Lined: index card, notebook paper 2 category — Nonpaper
items 1% category — writing instruments: pencil, ballpoint pen 2™ category — not
writing instruments.  eraser Heading 2- Items not related to writing Subgroup A —
fasteners 1% category — metd: nail, screw, thumbtack, paperclip 2 category —
nonmetal: string, rubber band, tape Subgroup B — items used for other purposes
1% category — sharp: scissors 2™ category — not sharp: screwdriver

Discuss with students what problems they had in classifying these items. Ask
groups to share how their system looks with the rest of the class.



13. Hand out Appendix F (1) to each student as homework, instructing them that they
will have two days to complete it because they will be watching a movie

tomorrow.
E. Assessment/Evaluation
1 The activity written in the students' Science Journals will serve as assessment

and evauation for this lesson.

L esson Five: Classification Video
A. Daily Objectives
1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2. Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, asfollows: Moneran, Protist, Fungus, Animal, and Plant.

b. Each kingdom is divided into smadler groupings as follows. Kingdom,
Phylum, Class, Order, Family, Genus, Species, (Variety).

C. When classifying living things, scientists use specia names made up of

Latin words (or words made to sound like Latin), which help scientists
around the world understand each other and ensure that they are using
the same names for the same living things.

3. SKill Objective(s)

a Students will list the five kingdoms of living things, which are moneran,
protist, fungus, plant, and animd.

b. Students will describe the characteristics of each kingdom and compare
them briefly. For example, monerans are smple, single celled organisms
that lack a nucleus and other cell structures; protist are complex, single
celled organisms that contain a nucleus; fungi are usualy amultice lular
organism, that releases chemicals that digest the substance on which it is
growing and then absorbs the digested food; plants are mostly
multicellular autotrophs,; and animals are multicellular organisms that
have specialized tissues, and most have organs and organ systems. They
are heterotrophs.

C. Students will explain why a classification system is needed.

d. Students will create a classification system that can be used to place
common items into proper groups.

e Students will recognize that scientific knowledge is subject to
modifications as new information is discovered.

f. Students will list the groupings of kingdoms in order form largest to
smallest, which is kingdom, phylum, class, order, family, genus, and
Species.

B. Materials
1 Teacher’ s Video Company Classification Video
2. Televison
3. VCR
4. Copy of the music “Battle Hymn of the Republic”
5. Overhead projector
6. Overhead transparency of Appendix E- Classification Songs
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Students' Science Journas

C. Key Vocabulary
No new vocabulary
D. Procedures/Activities

1 Practice the two songs from Lesson Three with the students either using the
overhead transparency of Appendix E or students can look at their Science
Journals. Don't forget to play the music.

2. Tell the students that they will be watching a classification video today. This
particular video has places where it will stop and ask the students questions about
what they just heard.

3. Direct students that when the video stops, you will stop the video, so they have a
chance to write down their answers to the questions in their Science Journals.

4. Play the movie for the students.

5. If time permits after the video, have students work on completing their
Classification Study Guide. (Remind them it is due tomorrow.)

E. Assessment/Evaluation
1 The student’ s responses to the video' s questions will be the assessment and

evaluation for this lesson.

Lesson Six: Review for Test on Classification
A. Daily Objectives

1

2.

3.

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

Lesson Content
a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal, and Plant.

b. Each kingdom is divided into smdler groupings as follows. Kingdom,
Phylum, Class, Order, Family, Genus, Species, (Variety).
C. When classifying living things, scientists use special names made up of

Latin words (or words made to sound like Latin), which help scientists
around the world understand each other and ensure that they are using
the same names for the same living things.

ill Objective(s)

a Students will ligt the five kingdoms of living things, which are moneran,
protist, fungus, plant, and animal.

b. Students will describe the characteristics of each kingdom and compare

them briefly. For example, monerans are smple, single celled organisms
that lack a nucleus and other cell structures; protist are complex, single
celled organisms that contain a nucleus;, fungi are usualy a multicellular
organism, that releases chemicals that digest the substance on which it is
growing and then absorbs the digested food; plants are mostly
multicllular autotrophs; and animals are multicellular organisms that
have specialized tissues, and most have organs and organ systems. They
are heterotrophs.

Students will explain why a classification system is needed.

Students will create a classification system that can be used to place
common items into proper groups.

oo



e. Students will recognize that scientific knowledge is subject to
modifications as new information is discovered.

f. Students will list the groupings of kingdomsin order form largest to
smdlest, which is kingdom, phylum, class, order, family, genus, and
Species.
B. Materials

Appendix F (1) — one copy for each student (their own)
Appendix F (2) — one copy for the teacher
Copy of the music “Battle Hymn of the Republic”
Overhead projector
Overhead transparency of Appendix E
. Students Science Journals
C. Key Vocabulary
No new vocabulary
D. Procedures/Activities
1 Before going over the study guide, Appendix F (1), practice the two songs from
L esson Three with the students either using the overhead transparency of
Appendix E or students can look at their Science Journals.
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2. Have each student look at their own copy of Appendix F (1) to make sure they
have the correct answers.
3. Go over the study guide, reading each question and letting students share the

answers. Make sure to correct any wrong answers.
4. Assign students Appendix F (1) to study for the test.
E. ssessment/Evaluation
1 Appendix G (1) — the test on classification will be the assessment and evauation
for this lesson.

L esson Seven: Viruses (Special Monerans)
A. Daily Objectives
1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2. Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal, and Plant.

b. All living things reproduce themselves. Reproduction may be asexua or
sexual.

C. Examples of asexua reproduction: fisson (splitting) of bacteria, spores
from mildews, molds, and mushrooms, budding of yeast cells,
regeneration and cloning

3. SKill Objective(s)

a Students will list the parts of avirus.
b. Students will describe how a virus reproduces and causes disease.
B. Materials

1 Appendix H (1) — one copy for each student
2. Appendix H (2) — copy for teacher

3 Appendix H (3) — one copy for each student
4. Students' Science Journas
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4,
5.
Proced
1

2.

3.

10.
11.

Pencils — one for each student
Highlighter — one for each student
Five different kinds of empty cold medicine remedy containers

ey Vocabulary

Virus— are tiny particles that can invade living cells

Hosts —aliving thing that provides a home and/or food for a parasite

Parasite — is an organism that survives by living on or in a host organisms, thus
harming it

Vaccine — substance that helps the body to produce antibodies

Antibodies — substances that prevent infection

ures/Activities

Show students the different cold remedies. Ask students what are al these
products? (Lead students to respond that they are all cold remedies.)

Ask, “Which product does the best job of curing acold?’ (Expect any number of
responses based on products that students use.)

Ask, “How does a product for colds “cure” acold?’ (The products claim to
reduce fever and aches and pains, as well as relieve congestion and general
stuffiness.)

Ask students, “When your cold symptoms start to disappear, is this a sign that
you are cured?’ (Students may tend to suggest yes; however, the correct answer
isno.)

Point out that these medications provide relief form symptoms, not acure. A
sure would have to kill the cold virus, and none of these products can eiminate
the virus. Mention that we basically “survive” acold until we develop
antibodies. Remedies smply try to make us more comfortable.

Go over the key vocabulary words, having students write them down in their
Science Journals.

Tell the students that they just finished learning about how and why scientists
classify organisms. Ask if anyone can remember what the five kingdoms were
that today’ s classification systems was broken into. (Moneran, Protist, Fungi,
Plant and Animd)

Tdl the students that they will be studying the kingdoms of living thingsin more
depth now. The first one we will study is the monerans.

Explain to students that the activity they just did started them thinking about
viruses. Viruses are a special kind of monerans. Scientists have some confusion
as to whether they are actually living things.

Hand out Appendix H (1) to each student.

Have students take turns reading out loud the information on viruses. Using
highlighters, have students highlight the main ideas asiit is read, with your
guidance, using Appendix H (2).

Discuss what was covered in the reading with the following questions:

a What isavirus? (tiny particles that can invade living cells)

b. Wheat is a host? (living things that provide a home for the virus)

C. What is a parasite? (an organism that survives by living on or in a host
cel)

d. How does a virus reproduce? (injects its hereditary materia into a host

cedll, causing the host cell to ignore its functions and produce more virus
particles instead; the virus particles leave the host cell to infect other
cells)

e Describe the structure of avirus. (two parts — a core of hereditary
materia surrounded by a protein coat)



f. How does a vaccine work? (helps the body to produce antibodies)
0. What is an antibody? (substance that prevents infection)

13. When you have finished this discussion, have students complete Appendix H (3)
for homework on this lesson.
E. Assessment/Evaluation
1 Appendix H (3) serves as assessment and evaluation for thislesson. Itisa

worksheet.

L esson Eight: Bacteria (Monerans)
A. Daily Objectives

1

2.

3.

B. Materials
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8.
9.
10.
11.

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, as follows. Moneran, Pratist, Fungus, Animal, and Plant.

b. All living things reproduce themsdlves. Reproduction may be asexua of
sexudl.

C. Fisson (splitting) of bacteria

SKill Objective(s)

a Students will identify organisms that belong in each kingdom. For
example, bacteria are monerans, ameba is protists, mushrooms are
fungus, flowers are plants, and dogs are animals.

b. Students will name and describe the parts of a moneran.

C. Students will compare autotrophic and heterotrophic monerans.

d Students will list ways in which monerans can be harmful and helpful.

Appendix | (1) — one copy for each student

Appendix | (2) — teacher copy of Monerans

Students' Science Journals

Highlighter — one for each student

Pencil — one for each student

Five prepared dides of bacteria (one for each bacteria shape)

Five microscopes (I use one for each prepared dide but you may have to adjust
due to supplies available; this helps to not waste time switching dides)

Five clean glass dides and cover dips

One tablespoon of buttermilk

Two medicine droppers

Bottle of methylene blue stain (CAREFUL WITH THIS STAINS CLOTHES
AND HANDS)

C. Key Vocabulary

1
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Monerans - are simple, singled celled organisms that lack a nucleus and other cell
structures

Heterotrophs — organisms that cannot make their own food

Autotrophs — organisms that can make their own food

Decomposers — break down dead organisms into simpler substances

Flagellum — along, thin, whip like Structure that propels a bacteria cell through

its environment



Procedures/Activities

1

2.

10.

11.

13.

14.

16.

17.

18.

TEACHER NOTE - | HAVE THE MICROSCOPES SET UP BEFORE

STUDENTS COME WITH THE PREPARED SLIDES.

Go over the vocabulary for this lesson and have students write it down in their

Science Journals. Remind them that the first three are review from an earlier

lesson. Ask if anyone can remember them before giving them the definition.

Tell the students that they are going to be looking at various dides today. Even

though the dides may ook different they all represent the same kind of

organisms. They just have different shapes.

Have students number in their Science Journals to number five leaving space to

draw what each of the prepared dides look like basically.

Give students 10 — 15 minutes to complete this activity.

Divide the students into five groups (one for each microscope). Give each group

aglassdide and cover dip.

Call on two students from each group to come forward to prepare their dide. |

usually keep the supplies by me so | can help if any problems arise.

Have students use a medicine dropper to place a drop of buttermilk on the glass

dide.

Use another dropper to add a drop of methylene blue to the dide. CAUTION: Be

careful when using methylene blue; it can stain your skin or clothing. (I usualy

add thisto the dides.)

Carefully place the cover dip over the dide. Place the dide under the

mi Croscope.

Observe the dide under the microscope and have students draw what they seein

their Science Journals.

As students in the groups finish have each group clean up to your lab

specifications.

When finished ask students what similarity did they see in the prepared dides

and the one that they made? (same shape as one of the prepared dides)

Tell the students that what they just saw is an example of bacteria. Bacteriaare

another name for monerans.

Hand out Appendix | (2) to each student.

Have students take turns reading out loud the information on monerans. Using

highlighters, have students highlight the main ideas asiit is read, with your

guidance, using Appendix | (2).

After reading, discuss with students what was covered in the reading with the

following questions:

a Name several ways in which bacteria are beneficia to humans.
(Responses might include many dairy products are produced with the
help of bacteria and bacteria replenish the soil, which helps crops.)

b. Name severa ways in which bacteria are harmful to food. (Students
might suggest that bacteria can cause food to spoil and can spoil water
supplies, which in turn spoil crops grown with that water.)

Have students re-read the description of a bacteria cell and in their Science

Journals so they can draw, label and color a bacterial cell. The students can aso

draw one of the prepared dides again this time with color and detail.

Assessment/Evaluation

1

This drawing of a bacteria cell in students' Science Journals serves as assessment
and evauation of thislesson



Lesson Nine: Protists
A. Daily Objectives

1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2. Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, as follows. Moneran, Protist, Fungus, Animal, and Plant.

b. All living things reproduce themsalves. Reproduction may be asexual or
sexual.

C. Molds have spores

3. SKill Objective(s)

a Students will identify organisms that belong in each kingdom. For
example, bacteria are monerans, ameba is protists, mushrooms are
fungus, flowers are plants and dogs are animals.

b. Students will describe genera characteristics of the protists.

C. Students will list the three groups of protists.

d. Students will list the four main groups of animal like protists.

e Students will distinguish structural festures of animal like protists.

f. Students will describe the methods of movement and feeding used by
animal like protists.

s} Students will identify characteristics of plantlike protists.

h. Students will name three types of plantlike protists.

i. Students will identify characteristics of fungudlike protists.

J. Students will digtinguish dime molds from other types of protists

B. Materials
1 Appendix J (1) — one copy for each student
2. Appendix J (2) — teacher copy of protists
3. Students Science Journals
4. Highlighters — one for each student
5. Pencils —one for each student
6. Overhead projector
7. Bottle of clove ail (available at the pharmacy)
8. Blue food coloring
0. Water (small amount)
10. Clear glass dish
11. Tablespoon of rubbing alcohol
12. Two eye droppers (one for the clove oil and one for the rubbing acohol)
13. Paraffin (cut into 2mm pieces)
14. Toothpick (cut into 2mm pieces)
C. Key Vocabulary
1 Protist — asingle-celled organism that contains a nucleus
2. Sarcodine — animal like protist characterized by extensions of the cell membrane
and cytoplasm known as pseudopods
3. Pseudopod — foot like extensions used to capture food particles or for movement
4. Ciliates — an animal like protist that has small hair like projections on the outside

of their cells a some point in their life



10.

11.

Zooflagellates- an animal like protist that possesses one to eight flagella,
depending on the species

Sporozoans — a parasite animal like protist that has a complex life cycle
involving more than one kind of host cdll and produces cells called sporesin
order to pass from one host to the next

Euglena— plantlike protist with a reddish eyespot and a pouch that holds tow
flagdla

Diatom — plantlike protist that has a beautiful two part glassy shell
Dinoflagellate — plantlike protist that typically has cell walls that look like plates
of armor and possesses two flagella, one at the end like atail and one about the
middle like a bt

Simemold — afungus like protist that is a cell a one stage of itslifecycleand a
large, moigt, flat, shapeless blob at another stage which reproduce with fruiting
bodies containing spores

Spores — acell, usualy surrounded by a protective wall, that is specidized either
for reproduction or for aresting stage

Procedures/Activities

1

2.

10.

13.

Fill the clear glass dish with a small amount of water (just so the bottom is
covered).

Put in afew drops of blue food coloring to change the color of the water dightly
blue.

Put adrop of clove oil about the size of anickd into the dish.

Place the dish on the overhead projector.

Ask students, “How could wetdll if thisthing is alive or not?” (Lead studentsto
suggest criteria such as movement, food ingestion, breathing, and reacting to
gimuli.)

Tell students that you can test for response to stimulus by putting a couple of
drops of liquid next to the blob. With an eyedropper, place about five drops of
rubbing alcohol at one edge of the oil. Do not name the liquid. After students
have time for observation, ask this question: How would you describe what you
observed? (Try to get at least ten different descriptions.)

Tell students that they will be studying a type of protist, amebas, which look like
this when they move.

To test for eating, place “food,” pieces of paraffin and a toothpick about 2mm
long at the edge of, but not touching the blob. Add a few more drops of acohol
on the opposite side.

Ask students what information this gives us about whether or not this thing can
eat? (Students should see the blob surround the “food” in small bubbles.) Say
that many protists enclose their food in a bubble, or food vacuole, when they take
it into their bodies.

Ask students do you think this blob is aive or not? (Answers will vary. Ask
students for reasons to support their opinions.) Then after this discussion,
identify the chemicals you used. Explain that chemicals can be used to imitate
some, but not dl, of the very complex behavior of protists.

Hand out Appendix J (1) to each student.

Have students take turns reading out loud the information on protists. Using
highlighters, have the students highlight the main ideas as it is read, with your
guidance, using Appendix J (2).

Discuss what was covered in the reading with the following questions: List two
characteristics of protist. (unicellular and have a nucleus) How are protists
different from monerans? (have nucleus) Review questions:
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What is an autotroph? (organism that makes own food)

What is a heterotroph? (organism that cannot make own food)

What does colony mean? (group of individuals that live together)

Why are colonies of protists not multicellular organisms? (they do not
function as a unit only individuas living together)

What are sarcodines? (organisms characterized by extensions called
pseudopods)

What are ciliates? (organismswith hair like projections on the outside of
their cell)

What are plantlike protists characteristics? (autotrophs and unicellular,
have nucleus)

What are the three groups of plant like protists? (euglenas, diatoms, and
dinoflagellates)

What do they use diatom shells for? (abrasive cleaners, toothpaste, car
polish)

What is adime mold? (flat, moist, shapeless blobs that ooze over dead
trees, leaves and compost piles)

14. Go over key vocabulary words for this lesson, having students write them in their
Science Journds.

15. Write on the board the following question : Name the group of protists that is
mogt closaly linked with each of the following:

TSm0 T

chalk (sarcodines)

toothpaste (diatoms)

red tides (dinoflagellates)

African deeping sickness (zooflagellates)
two kinds of nucle (ciliates)

fruiting bodies (dime molds)

pseudopods (sarcodines)

two part glassy shell ( diatoms)

crop destruction ( fungus like protists)
digesting wood (zooflagellates)

16. Have students write this activity in their Science Journals.
E. Assessment/Evaluation
1 The activity from the board in the students' Science Journals will serve as
assessment and evaluation for this lesson.

Lesson Ten: Fungus

A. Daily Objectives
1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2. L esson Content

a Scientists have divided living things into five large groups called
kingdoms, as follows. Moneran, Protist, Fungus, Animal, and Plant.

b. All living things reproduce. Reproduction may be asexua or sexual.

C. Spores form mildews, molds, and mushrooms, budding of yeest cdlls



3.

Skill Objective(s)

a Students will identify organisms that belong in each kingdom. For
example, bacteria are monerans, ameba is protists, mushrooms are
fungus, flowers are plants and dogs are animals.

b. Students will describe the mgjor characteristics of fungi.

C. Students will compare the three types of fungi.

d. Students will describe ways in which fungi interact with other living
things.

Materials

13.
14.
15.
16.
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Appendix K (1) — one copy for each student

Appendix K (2) — teacher copy of Fungus

Appendix K (3) — one copy for each student

Package of dry yeast

Five mL of corn syrup

Five-hundred mL of warm tap water

Five microscope dides with cover dips

Five microscopes (this can vary due to class size and available materials)
Bowl

Aluminum Foil

Spoon that fits in the bowl

Bottle of methylene blue stain (CAUTION THISWILL STAIN SKIN AND
CLOTHES)

Students Science Journals

Highlighters — one for each student

Pencils — one for each student

PREPARE BEOFRE THE LESSON STARTING AT PROCEDURE STEP 12
a Round balloon

b Craft pom poms 1/8 inch

C. Tape

d. Stick or ruler about 30cm long
e Moddling clay

f. A pin

Key Vocabulary

1

w
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Fungus — a heterotroph, usually multicellular, that releases chemicals that digest
the substance on which it is growing, are made up of hyphae and reproduce by
means of spores

Hypha — one of the branching threadlike tubes that makes up the body of a
multicellular fungus

Spore— acdl, usualy surrounded by a protective wall that is specialized for
reproduction or for aresting stage (review from earlier lesson)

Mushroom — a multicelular fungus shaped like an umbrella

Y east — a unicdlular fungus

Mold — afuzzy, shapeless, fairly flat multicellular fungus

rocedures/Actlvm es

Show the class a package of dry yeast. Point out that if conditions for growth
and reproduction become unfavorable, yeasts form spores within their cells and
become inactive. The yeast in this package isinactive.

Ask, “What do we need to do to cause the yeast to become active?’ (Most
students will be aware that adding water to the package contents can activate the
yeast.)



3 Point out that in addition to moisture, yeasts aso need something else. Clue
students on what else besides water do they need to survive? (source of food)

4. Ask students what source of food energy do they think yeasts need? ( the source
for most yeasts is sugar)

5. Prepare a culture of yeast cells by providing the conditions needed to activate the
package of yeast.

6. Mix about 5 mL of corn syrup and 500 mL of warm tap water in a bowl.

7. Then add one-half of the dry yeast package to the mixture. Stir the mixture.

8. Cover the top loosdly with auminum foil, and alow to stand for about 30
minutesin awarm place. (I usually use the heater in the room.) While waiting,
continue with the lesson.

9. Ask students why we added the corn syrup? (contains the sugar needed for food)

10. Hand out Appendix K (1) to each student.

11. Have students take turns reading out loud the information on Fungus. Using
highlighters, have students highlight the main ideas asiit is read, with your
guidance, using Appendix K (2). TEACHER NOTE ON YOUR APPENDIX TO
SHOW SPREADING SPORES

12, Stretch the balloon so that it inflates easily. Do not tie off the end of the balloon.

13. Insert the craft pom poms through the opening in the neck of the balloon.
Continue putting the pom poms into the baloon until the baloon is dmost full.

14. Inflate the balloon and tie aknot in its neck to keep the air inside.

15. Tape the knotted end of the balloon to the top of the stick.

16. Put the bottom of the stick into the modeling clay. Shape the modeling clay so
that the stick stands upright. Stick the balloon with the pin to demonstrate how
spores spread.

17. After reading, divide students into five groups. (This can vary depending on the
number of students and available microscopes.)

18. Have students prepare a dide of the yeast cells for their group. One drop of yeast
cells and one drop of methylene blue stain. (Thisisthe part | put on.)

19. Have students then place the cover dip on the dide.

20. Direct students to ook for cells with buds under the microscope. Then ask what
do these buds represent? (yeast cells reproduce with buds, these buds will be new
yeast cells)

21 Have students clean up according to your lab procedures

22. Go over key vocabulary words for this lesson and have students write them down
in their Science Journals.

23. Hand out Appendix K (3) to each student for a homework assignment.

E. Assessment/Evaluation
1 Appendix K (3) will serve as assessment and evaluation for thislesson. Itisa

worksheet.

L esson Eleven: Plants Without Seeds
A. Daily Objectives

1

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the

processes of life, and how living things interact with each other and their
environment.



2 Lesson Content
a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal, and Plant.

b. Non- vascular plants

C. Vascular plants have tube like structures that allow water and dissolved
nutrients to move through the plant.

d. Parts and functions or vascular plants: roots, stems, and buds, leaves

e. Photosynthesis

f. Plant reproduction

0. Asexual reproduction

h. Sexud reproduction by spore-bearing plants

i.

Photosynthesis is an important life process that occurs in plant cells, but

not anima cells (photo = light; synthesis = putting together). Unlike

animals, plants make their own food, through the process of

photosynthess.

J- Role in photosynthesis of: energy form sunlight, chlorophyll, carbon
dioxide and water, xylem and phloem, stomata, oxygen, sugar (glucose)

k. Sexua reproduction requires the joining of specid male and female cells

to form afertilized egg.

. All living things reproduce. Reproduction may be asexua or sexual.

ill Objective(s)

Students will name the two groups of plants.

Students will describe the general characteristics of plants.

Students will list reasons why plants are important.

Students will define vascuar and nonvascular plants.

Students will list the characteristics of mosses and liverworts.

Students will describe the process of photosynthesis.

Students will describe the characteristics of ferns.

Students will explain how ferns are different form other kinds of plants

without seeds.

Semoao o QT

Materials

Appendix L (1) — one copy for each student

Appendix L (2) — one copy for teacher

Appendix L (3) — one copy for each student

VCRand TV

Video Photosynthesis (Schlessinger Science Library)

Students' Science Journals

Pencils — one for each student

: Highlighters — one for each student

ey Vocabulary
Nonvascular — a plant that lack structures for transporting water
Vascular — a plant that has structures for transporting water
Photosynthesis — the process by which plants cells use sunlight energy to make
food from water and carbon dioxide
Chlorophyll — green substance in plant cells that absorbs sunlight energy
Algae — any smple plantlike autotroph, that can be brown, red, or green, which
uses sunlight to produce its food
Fronds — the leaf of afern
Fertilization — the joining of egg and sperm
Asexua reproduction — the process of reproducing without two cells
Sexua reproduction — the joining of two cells to produce offspring
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D. Procedures/Activities

1
2.

3.

10.

11

12.

13.
14.

Take students on a guided tour of the exterior of the school building.

Explain to them that you will be looking for the many places that land plants
grow.

Direct students to some of the obvious places first — the lawn, or garden or in the
pits surrounding planted trees.

Then look in some of the less obvious places — in pavement cracks, on the shady
Sdes of the building or walls, on rocks, on trees, or near a source of standing
water.

Examine each plant and have students note the following:

a Does it have leaves?

b. Doesit have veins on its leaves?

C. Where was the plant growing?

d. What is the approximate size of the plant?

e Isthe plant moss like or does it have a stem?

Have students write these down in their Science Journals.

Use your discretion in removing some of the plant samples for closer
observations in the classroom.

After returning to the classroom, ask students which kinds of plants are more
numerous? (plants with stems) Where are moss-like plants found? (in shady
locations, cracks in pavement, places where water collects) Did dl the plants
have leaves? (Students should see that only those plants with stems had |leaves.)
Asyou hand out Appendix L (1), tell students that they will be studying the
fourth kingdom of living things, plants.

Have students take turns reading out loud the information on plants. Using
highlighters, have the students highlight the main ideas as it is read, with your
guidance, using Appendix L (2).

Discuss what was covered in the reading with the following questions:

a Why is plant photosynthesis important to you? (plants provide you with

the oxygen you need to breath)
b. What two gases do plants need to grow? (oxygen and carbon dioxide)
C. What are the five characteristics of plants? (have chlorophyll in cells,

many celled, speciaized cdls, cdls have cdl walls, and cannot move
from place to place)
When you have finished this discussion, have students copy down the key
vocabulary words for this lesson by writing them down in their Science Journas.
Have students watch the video Photosynthesis (Schlessinger Science Library)
Hand out Appendix L (3) to each student. Allow students time to work or assign
as homework depending on time remaining.

E. Assessment/Eval uation

1

Appendix L (3) will serve as assessment and evaluation for thislesson. Itisa
worksheet.

L esson Twelve: Structure of Seed Plants
A. Daily Objectives

1

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the

processes of life, and how living things interact with each other and their
environment.



Lesson Content
a Scientists have divided living things into five large groups called
kingdoms, as follows. Moneran, Protist, Fungus, Animal, and Plant.

b. Vascular plants have tube like structures that allow water and dissolved
nutrients to move through the plant.

C. Parts and functions of vascular plants: roots, stems, and buds, leaves

d. Photosynthesis is an important life process that occurs in plant cells, but

not anima cells (photo = light; synthesis = putting together). Unlike
animals, plants make their own food, through the process of
photosynthesis.

e Role in photosynthesis of: energy form sunlight, chlorophyll, carbon
dioxide and water, xylem and phloem, stomata, oxygen, sugar (glucose)

3. Skill Objective(s)
a Students will list the function of roots, stems, and leaves.
b. Students will compare the xylem and phloem.
C. Students will compare herbaceous and woody stems.
d. Studentswill describe the process of photosynthesis.
e. Students will identify the structure of a seed.
Materials
1 Appendix M (1) — one copy for each student
2. Appendix M (2) — one copy for teacher
3 Appendix M (3) — overhead transparency
4. Students Science Journals
5. Highlighters — one for each student
6. Pencils — one for each student
7. Overhead projector
8. Glassjar
9. Spoon
10. Knife
11 Red food coloring
12. Water
13. Cdery Stalk
Key Vocabulary
1 Xylem — a special tissue in roots and stems that carries water up the plant
2. Phloem — a special tissue in roots and stems that carries food down the plant
3. Root — a structure in vascular plants whose main functions are typically
absorption and anchorage
4, Root hairs — tiny hair-like structures on roots that absorb water into the plant
5. Fibrous roots — many small, thin roots
6. Taproot — one thick root
7. Stem — a structure in vascular plants whose main functions are typically to carry
materias between the roots and leaves and to support the plant
8. Herbaceous stems — green, soft stems
0. Woody stems — hard, brown stems, including tree trunks
10. Leaf — astructure in vascular plants whose main function is making food
11. Stomata — tiny pores on leaves that alow gases in and out of the leaves
12, Blade — the broad flat part of a leaf
13. Petiole — athin rib that connects the leaf to the plant
14. Plant embryo — the early, undevel oped state of a new plant
15. Seed plant — vascular plants that produce seeds
16. Seed — a protective covering for the first stage of atiny new plant



D. Procedures/Activities

1

2.
3.
4

10.
11.

13.

14.

15.

TEACHER NOTE: THISNEEDS TO BE DONE THE DAY BEFORE YOU
START THISLESSON (STEPS 2 - 5)

Fill aglassjar one-fourth full of water.

Add afew drops of food coloring to the water and stir.

Place astalk of celery in the jar so that its leaves are at the top. Only the base
should be submerged in the colored water.

Place the jar where it will not be disturbed for 24 hours.

After 24 hours, examine your stalk of celery. Ask students what they observe.
(leaves should be changing to red)

Remove the stk of celery from the jar. Using a knife, cut off the portion of the
stalk that was under water. Discard this portion.

Pass the celery around so that students can look at the base of the stalk. After
everyone has an opportunity to view the stalk, ask students what they observed?
(Should answer that they see tubesin the base.)

Next ask why does this occur? (Accept students answers, but lead to the tubes
carrying the water up to the leaves if no student responds this way.)

Hand out Appendix M (1) to each student.

Have students take turns reading out loud the information on plants. Using
highlighters, have the students highlight the main ideas as it is read, with your
guidance, usng Appendix M (2).

Discuss what was covered in the reading with the following questions:

a Why can’t roots carry out photosynthesis? (you need light and they are
underground)

What plant organ is carrot cake made from? (the root)

What kind of tissue carries food down a plant? (phloem)

What kind of tissue carries water and minerals up a plant? (xylem)

e. Which plant organ contains most of the plant’s chlorophyll? (L eaves)
When you have finished this discussion, have students write down the key
vocabulary words in their Science Journals.

When you have finished going over the vocabulary, have students open their
Science Journals to copy down a song dealing with the whole process of
photosynthesis. Use the overhead transparency of Appendix M (3) to have
students practice the song with you. | usualy have students write it down stanza
by stanza while practicing in between each stanza.

Have students practice the whole song, and then give students a chance to finish
copying down the song. Have them turn thisin.

Qoo

E. Assessment/Evaluation

1

Student’ s Science Journal s with the photosynthesis song and vocabulary serve as
evaluation and assessment for this unit.

Lesson Thirteen: Reproduction in Seed Plants
A. Daily Objectives

1

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the

processes of life, and how living things interact with each other and their
environment.



2 Lesson Content
a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal, and Plant.

b. Vascular plants

C. Sexua reproduction of non-flowering seed plants. conifers, male and
female cones, wind pollination

d. Seed germination and plant growth: seed coat, embryo and endosperm,
germination (sprouting of new plant), monocots, and dicots

e. V egetative reproduction: runners (for example, strawberries) and bulbs
(for example, onions), growing plants from eyes, buds, leaves, roots, and
stems

f. All living things reproduce themsalves. Reproduction may be asexual or
sexual.

o} Sexua reproduction requires the joining of specid male and female cells
to form afertilized egg.
3. SKill Objective(s)
a Students will explain the life cycle of seed plants.
Materials
Appendix N (1) — one copy for each student
Appendix N (2) — copy for teacher
Appendix N (3) — copy for teacher
VCRand TV
Video All About Plant Pollination: Fruit, Flowers, and Seeds (Schlessinger
Science Library)
Students' Science Journals
Highlighters — one for each student
. Pencils — one for each student
ey Vocabulary
Germination — the process by which a plant embryo (earlier vocabulary) develops
and breaks out of the seed
Pollination — the process by which pollen reaches an egg
Fertilization — the joining of sperm and egg cells (review from earlier lesson)
Seed dispersal — the scattering of seeds
Ovules — structures that hold egg
. Pollen — yellow grain that holds sperm
rocedures/Activities
Hand out Appendix N (1) to each student.
Have students take turns reading the information on the plant’slife cycle. Using
highlighters, have students highlight the main ideas asiit is read, with your
guidance, using Appendix N (2).
3. After reading, have students write down the key vocabulary for thislesson in
their Science Journals.
4. When students have finished this, usng Appendix N (3), teach students the
movements to remember the life cycle.
5. Tell them that they just finished reading about the life cycle of a plant but that
now you are going to show them away to remember the cycle (for the test).
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6. Proceed with teaching the movements and then repeating the words for each
action.
7. Practice with the students, starting ow and getting faster. Do this several times.

8. Watch the Video All About Plant Pollination: Fruit, Flowers, and Seeds.



E. Assessment/Evaluation

1

Pulling each student aside and having them repeat the life cycle movementsto
yOu serves as assessment and evaluation for this lesson.

L esson Fourteen: Parts of a Flower
A. Daily Objectives

1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2 Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal, and Plant.

b. Vascular plants

C. Functions of sepals and petals, stamen (mae), anther, pistil (female),
ovary (or ovule)

3. SKill Objective(s)
a Students will identify the structures and functions of a flower.
b. Students will explain the plant terms annud, biennia, and perennid.
B. Materials
1 Appendix O (1) — one for each student
2. Appendix O (2) — one for teacher
3. Mode of a Flower-3D (I made mine out of fun foam but Science catalogs have
one available)
4. Appendix O (3) — one for each student
5. Students' Science Journals
6. Highlighters — one for each student
7. Pencils — one for each student
C Key Vocabulary
1 Petals — the parts of aflower that are often brightly colored
2. Pidil — the female part of the flower
3. Plant ovary — the flower part, at the bottom of the pistil, where the egg cells are
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Sepals — the green leaf like parts of aflower that support the petals
Stamens — the male parts of the flower

Filament — the stalk like part of the stamen

Anther — the knoblike part of the stamen where pollen is produced
Annuas — plants that complete their life cycle within one growing season
Biennids — plants that complete their life cycle in two years

Perennials — plants that live for many years

ures/Activities

Show students the model of the flower. Ask if anyone knows what it is? (Take
any response & first, then lead students with the following cluesif no one has
guessed it.) It belongs in one of the five kingdoms? (Let students say al the
kingdoms if necessary until you reach plant.) It attracts bees? (Flower)
Hopefully no other clues are needed.

Tell students that they will be studying the structure of the flower.

Hand out Appendix O (1) to each student.



7.

8.
E.

1

Have students take turns reading out loud the information on parts of the flower.
Using their highlighters, have the students highlight the main ideas asiit is read,
with your guidance, using Appendix O (2).

After reading, have students write down the key vocabulary words for this lesson
in their Science Journals.

Then test student knowledge over what they read and just wrote down by having
them close their Science Journals and have them guess the parts of the flower
model as you point to them.

Practice this afew times calling on different students.

Hand out Appendix O (3) to each student for homework.

ssessment/Evaluation

Appendix O (3) will serve as assessment and evaluation for thislesson. Itisa
worksheet.

L esson Fifteen: Animal Kingdom (Invertebrates)
A. Daily Objectives

1 Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

2 Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, as follows: Moneran, Protist, Fungus, Animal, and Plant.

b. All living things reproduce themselves. Reproduction may be asexual or
sexual.

3. Skill Objective(s)
a Students will review the different classes of invertebrates and their
characteristics.
B. Materials

1 Appendix P (1) — one copy for each student

2. Appendix P (2) — teacher copy

3. Appendix P (3) — one copy for each student

4. Highlighters — one for each student

5. Pencils — one for each student

6. Students' Science Journals

7. Various pictures of invertebrates (I have mine mounted on colored construction
paper and then laminated)

C. Key Vocabulary

1 Invertebrates — animals without backbones

2. Abdomen — in invertebrates, the rear segment of a body

3 Appendages — movable parts that extend out from the body, such as arms, legs,
wings, and claws

4, Arachnids — arthropods with four pairs of legs, such as spiders or scorpions

5. Arthropods — animals with exoskeletons, segmented bodies, and jointed
appendages, such as insects and arachnids

6. Crustaceans — a group of arthropods, such as crabs and lobsters, that generally
live in water

7. Exoskeleton — atough, stiff covering around the body of an organism
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0.

10.

Mollusks — animals with soft bodies that are not divided into segments, such as
snails, oysters, and clams. Most mollusks have hard shells.

Thorax — the middle segment of a body

Vertebrates — animals with backbones

D. Procedures/Activities

1

6.

7.

Show students all sorts of pictures of invertebrates. Ask studentsif they know
what al these pictures have in common. (Students might say animals.) If so, tell
them this is the kingdom that they al belong to but lead them to invertebrates.
Tell them these animals are different from them in one specia way. (no
backbone)

Hand out Appendix P (1) to each student.

Have students take turns reading out loud the information on invertebrates.
Using highlighters, have the students highlight the main ideas asit is read, with
your guidance, using Appendix P (2).

After reading Appendix P (1) discuss with students what they read using the
following questions:

a What is the difference between vertebrates and invertebrates?
(vertebrates have backbones and invertebrate do not)

What is an exoskeleton? ( a hard covering over the body)

How many groups are worms divided into? (three)

What are they? (flat, round and segmented worms)

Which is the most advanced? (segmented worms)

Give an example of amollusk. (except any that fit)

Give an example of a hollow-bodied anima. (Any that fit)

Go over the key vocabulary words for this lesson by having students write them
down in their Science Journals.

Hand out Appendix P (3) to each student. If time alows, have them work on this
assignment or assign as homework.
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E. Assessment/Evaluation

1

Appendix P (3) serves as assessment and evaluation for thislesson. Itisa
concept mapping activity.

L esson Sixteen: Animal Kingdom (Vertebrates)
A. Daily Objectives

1

Concept Objective(s)

a Students understand the processes of scientific investigation and design,
conduct, communicate about, and evaluate such investigations.

b. Students understand the characteristics and structures of living things, the
processes of life, and how living things interact with each other and their
environment.

Lesson Content

a Scientists have divided living things into five large groups called
kingdoms, asfollows. Moneran, Protist, Fungus, Animal, and Plant.

b. Different classes of vertebrates and major characteristics: fish,
amphibians, reptiles, birds, and mammals

C. All living things reproduce themselves. Reproduction may be asexud or
sexual.

d. Sexud reproduction requires the joining of specia mae and female cells
to form afertilized egg.

e Development of the embryo: egg, zygote, embryo, new animal



3. SKill Objective(s)

a Students will review the different classes of vertebrates and their
characteristics.
B. Materials

1 Appendix Q (1) — one copy for each student

2. Appendix Q (2) — teacher copy

3. Appendix Q (3) — one copy for each student

4. Students' Science Journals

5. Highlighters — one for each student

6. Pencils — one for each student

7. Various pictures of vertebrates— | have mine on colored construction paper and
then laminated.

C. Key Vocabulary

1 Cold-blooded — do not have a constant body temperature, they take on the
temperature of their environment

2. Warm-blooded — have a constant body temperature that must be maintained

3. Amphibians — cold-blooded vertebrates that live part of their livesin water and
part on land, hatch from eggs, have smooth, moist skin, have four appendages,
and breathe through gills as well as lungs

4, Fish — cold-blooded anima s that hatch from eggs, live in water, breathe through
gills, and have scales on their bodies

5. Reptiles — cold-blooded animals that hatch from eggs, live on land, have scales or
bony plates on their bodies, breathe through lungs and can have four short
appendages or none at all

6. Birds — warm-blooded animals that hatch from eggs, have feathers covering their
bodies, two legs and two wings, hollow bones, and breathe with lungs

7. Mammals — warm-blooded animas that give live births, get milk from mother’s

body, fur or hair covers their bodies, have four appendages, and breathe through
lungs

D. Procedures/Activities

1 Show students the various pictures of vertebrates. Ask what makes these animals
different than the ones in the previous lesson. (Students should say backbones.)

2. Ask if anyone knows how to group these animals into certain categories?
(Students should pull from their previous knowledge of third grade core to get
reptiles, amphibians, fish, birds and mammals.)

3. Hand out Appendix Q (1) to each student.

4, Have students take turns reading out loud the information on vertebrates. Using
highlighters, have the students highlight the main ideas as it is read, with your
guidance using Appendix Q (2).

5. Discuss what was covered in the reading.

6. Have students write down the key vocabulary words for this lesson in their
Science Journals.

7. Hand out Appendix Q (3) to each student. If time allows, let students begin
working on the concept mapping activity or assign as homework.

E. Assessment/Evaluation
1 Appendix Q (3) serves as assessment and evaluation for thislesson. Itisa

concept mapping exercise.

VI. CULMINATING ACTIVITY
A. Kingdom Day — Students in groups about four or five depending on your class size dress
as examples from the five kingdoms. Making costumes and title boards for their group.



VII.

Students must all have speaking parts and describe their kingdom and who they are as
examples, giving information on themsalves as to how they fit in their kingdom and how
they reproduce. | give the students aweek or two to prepare their groups presentations. |
use class time for the speeches part and they work on costumes at home. | grade group
presentations using Appendix S. | aso dress as Carolus Linneaus and introduce the
kingdoms to the audience, and explain why scientists needed a classification system. We
perform for other classesin the building and for the parents.
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APPENDIX A (1)

History of Classification

Thousands of years ago, as people made observations about the
world around them, they began to recognize that there were different
groups of living things. There were animals and there were plants. In the
animal group, some roamed the land, some swam in the water, and others
flew inthear. Plantstoo, showed awide range of differences. They
varied in shape, size, and color.

What these early people were doing is something you often doin
your daily life. They were giving order to the world around them by
putting things in groups or categories based on certain characteristics. In
other words, they were developing ssimple systems of classification.
Classification is the grouping of things according to similar
characteristics.

Stop and think for a moment about the ways in which you classify
things everyday. Perhaps you group your clothing by season or perhaps
by type. What are some other things that you sort in a meaningful way?

Classification isimportant to all fields of science, not just to the
subject of biology you are now studying. For example, the geologist
classifies rocks, soil, and fossils. Meteorol ogists (people who study the
weather) classify clouds, winds, and types of storms. All of the 109
known chemical elements are classified into a system that helps chemists
understand their behavior.

Classification is important in subjects other than science. In
English, parts of speech are categorized as nouns, verbs, adjectives, and
adverbs, to name afew. In mathematics, you work with odd numbers and
even numbers, circles, rectangles, and triangles. In history, you group
people and events according to time periods or geographic locations. Y ou
know that music can be rock-and-roll, rhythm and blues, country and
western, or classical.
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These are but afew examples of the important role that
classification playsin all phases of life. For the people living thousands
of years ago, classifying livings things according to observable
characteristics often helped them to survive. For you, classifying objects
probably makes life easier and more meaningful. For scientists,
classification systems provide a means of learning more about life on
Earth and of discovering the specia relationships that exist between
different kings of living things.

Biological classification systems name and organize living thingsin
alogical and meaningful way. Scientists have identified more than 2.5
million different types of living things and they are not even close to
being finished. In order to bring some order to this great diversity of
living things, biologists have devel oped systems of classification.

The science of classification is abranch of biology known as
taxonomy. Scientists who work inthisfield are called taxonomists.
Taxonomy has along history, during which many classification systems
were developed, changed to fit new facts and theories, and even rgected
and replaced with better systems. This should not surprise you if you
remember that science is an ongoing process.

In the fourth century B.C., the Greek philosopher Aristotle proposed
asystemto classfy living things. He divided organismsinto two groups:
plants and animals. He also placed animals into three groups according to
the way they moved. One group included all animalsthat flew, another
group included al those that swam, and athird group included al those
that walked.

This system was useful, but it had its problems. Aristotle ignored
the ways in which animals are similar and different in form. According to
his system, both a bird and a bat would be in the same group of flying
animals. Yetin bascwaysbirdsand bats are different. Birds have
feathers and bats are covered with hair.
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Aristotle’ s system would not satisfy today’ s scientists but it was a
start in classifying living things. In fact Aristotle' s system was used for
almost 2000 years.

By the seventeenth century, biologists had started to classify
organisms according to similarities in form and structure. They examined
the internal anatomy as well asits outward appearance. This helped them
to place animals and other organismsinto groups that were more
meaningful than those Aristotle had created.

The classification system we use today is based on the work of the
eighteenth century Swedish scientist Carolus Linnaeus. Linnaeus built
upon Aristotle swork to develop his classification system. Linnaeus
spent most of hislife using his classification system to describe all known
plants and animals.

Linnaeus al so developed a ssimple system for naming organisms.
His system is such alogical and easy way of naming that it is still used
today. Linnaeusdecided to givedl living things two names, like people
have, afirst and last name. The naming system he developed iscalled
binomial nomenclature. In this system, each organism is given two
names. The two names are a genus name and a species name. The genus
name would be like your last name and the species name would be your
first name. The genus name s capitalized, but the species name begins
with asmall letter. Hereisan example of the genus and species name for
people: Homo sapiens. { Homo (genus) and sapiens (species)} Just like
you have only one name for knowing you, each organism has only one
scientific name. And no two organisms can have the same scientific
name.

(adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi, and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6.)
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History of Classification

Thousands of years ago, as people made observations about the
world around them, they began to recognize that there were different
groups of living things. There were animals and there were plants. Inthe
animal group, some roamed the land, some swam in the water, and others
flew intheair. Plantstoo, showed awide range of differences. They
varied in shape, size, and color.

What these early people were doing is something you often doin
your daily life. They were giving order to the world around them by
putting things in groups or categories based on certain characteristics. In
other words, they were developing simple systems of classification.
Classification is the grouping of things according to Similar
characteristics.

Stop and think for a moment about the waysin which you classify
things everyday. Perhaps you group your clothing by season or perhaps
by type. What are some other things that you sort in a meaningful way?

Classification isimportant to all fields of science, not just to the
subject of biology you are now studying. For example, the geologist
classifies rocks, soil, and fossils. Meteorologists (people who study the
weather) classify clouds, winds, and types of storms. All of the 109
known chemical elements are classified into a system that helps chemists
understand their behavior.

Classification isimportant in subjects other than science. In
English, parts of speech are categorized as nouns, verbs, adjectives, and
adverbs, to name afew. In mathematics, you work with odd numbers and
even numbers, circles, rectangles, and triangles. In history, you group
people and events according to time periods or geographic locations. Y ou
know that music can be rock-and-roll, rhythm and blues, country and
western, or classical.
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These are but afew examples of the important role that
classification playsin all phases of life. For the people living thousands
of years ago, classifying livings things according to observable
characteristics often helped them to survive. For you, classifying objects
probably makes life easier and more meaningful. For scientists,
classification systems provide a means of |earning more about life on
Earth and of discovering the specia relationships that exist between
different kings of living things.

Biological classification systems name and organize living thingsin
alogica and meaningful way. Scientists have identified morethan 2.5
million different types of living things and they are not even close to
being finished. In order to bring some order to this great diversity of
living things, biologists have devel oped systems of classification.

The science of classification is abranch of biology known as
taxonomy. Scientists who work in thisfield are called taxonomists.
Taxonomy has along history, during which many classification systems
were devel oped, changed to fit new facts and theories, and even rejected
and replaced with better systems. This should not surprise you if you
remember that science IS an ongoing process.

In the fourth century B.C., the Greek philosopher Aristotle proposed
asystem to classify living things. He divided organisms into two groups:
plants and animals. He also placed animals into three groups according to
the way they moved. One group included all animals that flew, another
group included all those that swam, and athird group included all those
that walked.

This system was useful, but it had its problems. Aristotle ignored
the ways in which animals are ssimilar and different in form. According to
his system, both a bird and a bat would be in the same group of flying
animas. Yet in basic ways birds and bats are different. Birds have
feathers and bats are covered with hair.
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Aristotle’ s system would not satisfy today’ s scientists but it was a
start in classifying living things. In fact Aristotle’s system was used for
almost 2000 years.

By the seventeenth century, biologists had started to classify
organisms according to similarities in form and structure. They examined
the internal anatomy aswell asits outward appearance. This helped them
to place animals and other organismsinto groups that were more
meaningful than those Aristotle had created.

The classification systeim we use today is based on the work of the
elghteenth century Swedish scientist Carolus Linnaeus. Linnaeus built
upon Aristotle s work to develop his classification system. Linnagus
spent mog of hislife using his classification system to describe all known
plants and animals.

Linnaeus also developed a simple system for naming organisms.
His system is such alogica and easy way of naming that it is still used
today. Linnaeus decided to give al living things two names, like people
have, afirst and last name. The naming system he developed is caled
binomial nomenclature. In this system, each organism is given two
names. The two names are a genus name and a species name. The genus
name would be like your |ast name and the species name would be your
first name. The genus name is capitalized, but the species name begins
with asmall letter. Hereisan example of the genus and species name for
people: Homo sapiens. { Homo (genus) and sapiens (species)} Just like
you have only one name for knowing you, each organism has only one
scientific name. And no two organisms can have the same scientific
name.

(adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi, and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6.)
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Name Date

Sorting It Out

Draw a diagram to show how you might classify your clothes.

Draw adiagram to show how you might classify the letters of the a phabet.

Draw adiagram to show how you might classify the numbers O through 20.
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Name Date

Higtory of Classfication

What does binomia nomenclature mean?

What part of your own name corresponds to the genus name of an organism?

What part of your own name corresponds to the species name of an organism?

What is the difference about the order of names in Genus species and the way you usudly write
your Sgnature in English?

Where might you find your name written in Genus species form?
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Devise a classification system to put the objects below into two categories. List the numbers of the figures

you selected in the space provided.
16 1 19 5 15 20 18 13 10
7 6 12 3 8 1

Wheat figures did you put in Category #17?

4

17 14

9

What figures did you put in Category #27?

What was the basis of your classification system?

Perform the same activity putting your figures into three categories.

Wheat figures did you place in Category #1?

What figures did you place in Category #27?

What figures did you place in Category #3?

If you compared your system with those of your classmates, would they all be the same?

Have dl biologica classfication systems been the same?

What conclusions can you draw form this information?

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: PrenticeHall,
1997. ISBN 0-13-423252-6)
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Name Key (Teacher Copy) Date

Higtory of Classfication

What does binomia nomenclature mean? (having two names, a genus and species)

What part of your own name corresponds to the genus name of an organism? (last name)

What part of your own name corresponds to the species name of an organism? (first name)

What is the difference about the order of names in Genus species and the way you usudly write
your Sgnature in English? (we usudly write our first name then our last)

Where might you find your name written in Genus species form? (phone book, class rogter, etc.
Any thing where last name comes before the first.)
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Devise a classification system to put the objects below into two categories. List the numbers of the figures
you sdlected in the space provided. TEACHER NOTE: ANSWERSWILL VARY

CHECK STUDENTSREASONING BEHIND THE GROUPS

What figures did you put in Category #1?

What figures did you put in Category #27?

What was the basis of your classification system?

Perform the same activity putting your figures into three categories.

What figures did you place in Category #1?

What figures did you place in Category #27?

What figures did you place in Category #3?

If you compared your system with those of your classmates, would they al bethesame?  NO__

Have al biological classification systems been the same? NO

What conclusions can you draw form thisinformation? THAT SCIENCE CHANGES WHEN
INFORMATION CHANGES

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey:
PrenticeHall,1997. ISBN 0-13-423252-6)
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Classification Today

In the 200 years since Linnaeus developed his classification and naming
systems, knowledge of the living world has grown enormously. And as the
understanding of organisms improved, it became necessary to adjust the system of
biologica classification. Now scientists consider many factors when classifying
organisms. Of course, they ill ook at the internal and external structures, but also
rely on other observations. The invention of the microscope has alowed scientists
to examine tiny structures hidden within the cells of the organisms. These advances
are important tools that help scientists group and name organisms.

If you just glanced at the modem classification system it may seem
complicated to you. It redly is quite smple. The system used today serves two
purposes. Firgt, it gives each organism a unique name that al scientists can use and
understand. Second, it groups organisms according to basic characteristics that
reflect their evolutionary relationships.

All living things are classified into seven magjor groups: kingdom, phylum,
class, order, family, genus, and species. The largest and most general group is
kingdom. For example plants belong to the plant kingdom. The second largest
group is the phylum. A phylum includes a large number of very different
organisms that share some important characteristics. A speciesis the smallest and
most specific group in the classification system. Members in this group share many
characteristics and are similar in appearance and behavior. Also, membersin the
same species can interbreed and produce offspring.

Y ou can think of the classification system as boxes within boxes. Y ou might
open a huge kingdom box to discover severa large phyla boxes, each containing a
number of smaller boxes. If you opened the smallest species box, you would find a
number of individuals dl of the same type.
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The Five Kingdoms

With al of the discoveries of new living things and the changing ideas about
the most effective way to classify have resuited in the five-kingdom classification
system we use now. Today, the most generally used classification system contains
five kingdoms: monerans, protists, fungi, plants, and animals.

Monerans are organisms consisting of only one cell. A monerans cell does
not have a nucleus. In addition to a nucleus a moneran lacks other structures found
in cells. Like other organisms, monerans can be placed into two groups based on
how they obtain energy. Organisms that obtain energy by making their own food
are cdled autotrophs. Organisms that cannot make their own food are called
heterotrophs.

Protists are unicellular organisms that have a nucleus. A number of protists
are capable of movement and are autotrophs or heterotrophs.

Fungi are generaly multicdlular organisms with a unique cdll wall. They were
once classified with the plants but they are quite different in structure. Fungi are
heterotrophs.

Plants are mostly multicellular autotrophs. Thisis one of the kingdoms you
should already be quite familiar with.

Animals are multicellular organisms that have speciadized tissues, and most
have organs and organ systems. Unlike plants, animals are heterotrophs.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6)

Fifth Grade, Everything in Its Place 2002 Colorado Summer Writing Ingtitute 45



APPENDIX D (2)

Classification Today

In the 200 years since Linnaeus developed his classification and naming
systems, knowledge of the living world has grown enormoudly. And as the
understanding of organisms improved, it became necessary to adjust the system of
biological classification. Now scientists consider many factors when classifying
organisms. Of course, they still ook at the interna and external structures, but also
rely on other observations. The invention of the microscope has allowed scientists
to examine tiny structures hidden within the cells of the organisms. These advances
are important tools that help scientists group and name organisms.

If you just glanced at the modem classification system it may seem
complicated to you. It redly is quite smple. The system used today serves two
purposes. First, it gives each organism a unique name that all scientists can use and
understand. Second, it groups organisms according to basic characteristics that
reflect their evolutionary relationships.

All living things are classfied into seven maor groups. kingdom, phylum,
class, order, family, genus, and species. The largest and most general group is
kingdom. For example plants belong to the plant kingdom. The second largest
group is the phylum. A phylum includes alarge number of very different
organisms that share some important characteristics. A speciesis the smallest and
most specific group in the classfication system. Members in this group share many
characteristics and are similar in appearance and behavior. Also, membersin the
same species can interbreed and produce offspring.

Y ou can think of the classification system as boxes within boxes. Y ou might
open a huge kingdom box to discover several large phyla boxes, each containing a
number of smaller boxes. If you opened the smallest species box, you would find a
number of individuals dl of the same type.
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The Five Kingdoms

With al of the discoveries of new living things and the changing ideas about
the most effective way to classify have resulted in the five-kingdom classification
system we use now. Today, the most generally used classification system contains
five kingdoms. monerans, protists, fungi, plants, and animals.

Monerans are organisms consisting of only one cell. A moneran cell does
not have a nucleus. In addition to a nucleus a moneran lacks other structures found
in cells. Like other organisms, monerans can be placed into two groups based on
how they obtain energy. Organisms that obtain energy by making their own food
are cdled autotrophs. Organisms that cannot make their own food are called
heterotrophs.

Protists are unicellular organisms that have a nucleus. A number of protists
are capable of movement and are autotrophs or _heterotrophs.

Fungi are generdly multicdlular organisms with aunique cell wall. They were
once classfied with the plants but they are quite different in structure. Fungi are
heterotrophs.

Plants are mostly multicellular autotrophs. This is one of the kingdoms you
should aready be quite familiar with.

Animas are multicdlular organisms that have specialized tissues, and most
have organs and organ systems. Unlike plants, animals are heterotrophs.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6)
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Classification Songs
Kingdom Phylum

Kingdom, Phylum, Class, Order, Family, Genus, Species
Kingdom, Phylum, Class, Order, Family, Genus, Species
Kingdom, Phylum, Class, Order, Family, Genus, Species

Five Kingdom Song

There are five kingdoms of living things and animals are the first.
Some swim, some walk, some talk, and they all have one nucleus.
One phylum all has backbones and they’ re called the vertebrates.
Animas are living things.

There are five kingdoms of living things and plants are number two.
Plants make their food with chloroplasts they also use the sun.
They’re planted in one spot and the nucleus number’ s one.

All plants are living things.

There are five kingdoms of living things and protists are the third.
Protists are very small, you see, they’ re made of just one cell.
Most move through the water and have a nucleus as well.

Protists are living things.

There are five kingdoms of living things and monerans are the fourth.

They have no nucleus, and most don’t move around at all.
These are called bacteria and they have one cell that's dll.

Monerans are living things.

There are five kingdoms of living things and fungi are last.

They don’'t make food like plants; they absorb it from the ground.
Many fungi reproduce by spreading spores around.

A fungusisaliving thing.

(Taken from Tamie Berg, 5" grade, Liberty Common School, Fort Callins, Colorado)
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Classfication Study Guide

Name:

The Greek philosopher Aristotle classified animals according to the way they

The largest classification grouping is a

According to Aristotl€’ s classification system a bird would be grouped with a

The cells of monerans do not contain a

Mushrooms and molds belong to the kingdom

In which language are most scientific names?

The smallest classification group is a (an)

An organism that cannot make its own food is called a (an)

The scientist who developed a system for naming organisms was

A family isdivided into

Organisms that can make their own food from simple substances are called

Fungi are

An order isdivided into

A dog is amember of the kingdom

Carolus Linnaeus devel oped a system for naming organismsknown as

A rose is amember of the kingdom

The term speciesrefers to

The science of classification is called

In binomia nomenclature, the name of any organism is made up of its

Unicdlular organisms with a nucleus are usually placed in which kingdom?
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Deter mine whether each statement istrue or false.

__ Aristotle classified organisms according to the way they moved.

______ Thecells of moneran do not contain a nucleus.

_____All'living things are classified into seven major groups.

___ Classfication isthe grouping of living things according to similar characteristics.
____Arigotle devised the smple naming system of binomia nomenclature.

__ Each genusof organismsis divided into one or more classes.

No two organisms can have the same scientific name.

The science of classification is called

The cells of monerans do not contain a (an)

A group of organisms that are able to produce offspring is a (an)

In classification the two-word naming system is known as

Animals that cannot make their own food are called

The grouping of living things according to similar characteristics is known as

Because plants can make their own food they are called

The smallest classification group is the

Today, most scientists use a system of classification that includes kingdoms.

The scientist who devised the system of binomial nomenclature was

Living things are classified using major classification groups.

The largest classification group is the

The Greek philosopher was one of the first people to develop a system of
classification.
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Describe the system of binomial nomenclature.

Why did scientists need a system for naming organisms?
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Classification Study Guide

Name: KEY

The Greek philosopher Aristotle classified animas according to the way they _ MOVED

The largest classification groupingisa___ KINGDOM

According to Aristotl€' s classification system a bird would be grouped witha_ BAT

The cells of monerans do not contain a NUCLEUS

Mushrooms and molds belong to the kingdom FUNGUS
In which language are most scientific names? LATIN

The smallest classification groupisa(an) _ SPECIES

An organism that cannot make its own food is called a (an) HETERTROPH

The scientist who developed a system for naming organismswas__ CAROLUS LINNAEUS

A family isdivided into __ GENUS

Organisms that can make their own food from simple substances are called _ AUTOTROPHS .
Fungi are _ HETEROTROPHS
Anorder isdividedinto  FAMILIES

A dog is amember of the kingdom __ ANIMAL

Carolus Linnaeus developed a system for naming organisms known as BINOMIAL NOMENCLATURE.

A rose is amember of the kingdom __ PLANT

The term species refersto A GROUP OF ORGANISMS THAT ISABLE TO PRODUCE YOUNG .
The science of classification is called TAXONOMY
I'n binomia nomenclature, the name of any organism is made up of its GENUS AND SPECIES .

Unicellular organisms with a nucleus are usudly placed in which kingdom? PROTI ST
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Determine whether each statement istrue or false.

__T__ Aridotle classified organisms according to the way they moved.

__ T Thecelsof moneran do not contain a nucleus.

T Allliving things are classified into seven major groups.

T Clasdfication isthe grouping of living things according to similar characteristics.

__F_ Arigtotle devised the smple naming system of binomia nomenclature.

__F  Eachgenus of organismsis divided into one or more classes.

__ T Notwo organisms can have the same scientific name.

The science of classificationiscaled  TAXONOMY

The cells of monerans do not contain a(an) __ NUCLEUS

A group of organisms that are able to produce offspring is a (an) SPECIES

In classification the two-word naming system is known as BINOMIAL NOMENCLATURE

Animals that cannot make their own food are called HETEROTROPHS

The grouping of living things according to smilar characteristicsisknown as__ CLASSIFICATION___.

Because plants can make their own food they arecalled _ AUTOTROPHS

The smallest classification group isthe _ SPECIES

Today, most scientists use a system of classification that includes __ FIVE kingdoms.

The scientist who devised the system of binomial nomenclaturewas ~ LINNAEUS

Living things are classified using ___ SEVEN major classification groups.

The largest classification group isthe _ KINGDOM

The Greek philosopher _ ARISTOTLE was one of thefirst people to develop a system
of classfication.
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Describe the system of binomial nomenclature.

BINOMIAL NOMENCLATURE ISA SYSTEM FOR NAMING ORGANISMS. EACH ORGANISM
ISGIVEN A GENUS NAME AND SPECIES NAME. THE GENUS NAME AND SPEICIES NAME
COMBINE TO MAKE UP THE ORGANISM’S SCIENTIFIC NAME.

Why did scientists need a system for naming organisms?

PEOPLE LIVING IN VARIOUS PARTS OF THE WORLD MAY HAVE DIFFERENT COMMON
NAMES FOR THE SAME ORGANISM. THROUGH THE SYSTEM OF BINOMIAL
NOMENCLATURE, A UNIQUE NAME ISASSIGNED TO EVERY LIVING THING. THIS
ORDERLY NAMING SYSTEM ELIMINATES CONFUSION AMONG SCIENTISTS.
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Classfication Test

Name:

Multiple Choice
Write the letter of the correct answer on the line at the left.

1. In science, grouping objects or organisms according to similar characteristicsis called

a. Characteristics c. ordering
b. classifying d. clustering
2. Grouping living things in an orderly way isthejob of a
a. microscopist c. taxonomist
b. chemist d. computer specidist
3. Aristotle, one of the first scientists to group organisms, grouped animals according to the way
a they moved c. they reproduced
b. they ate d. they raised their young
4. Theterm “binomial nhomenclature” refersto an organism’s
a kingdom and phylum c. family and genus
b. classand order d. genus and species

5. A group of organisms that is able to produce offspring is caled a

a kingdom c. class
b. family d. species

6. Most often, the scientific name of an organismisin
a. English c. French
b. Latin d. Greek

7. Classes of organisms can be found within a (an)
a. phylum C. species
b. order d. family

8. Mushrooms are found in the kingdom.
a Protist c. Moneran
b. Fungus d. Anima

9. An organism that can make its own food is caled a (an)
a. heterotroph c. autotrophy
b. moneran d. protist

10. If an organism isunicdlular, it ismost likely a (an)
a moneran or plant c. plant or fungus
b. anima or protist d. protist or moneran
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Completion

Complete each statement of the line at the left.

1. Inscientific classification, the number of major groups that organisms can be

dividedintois___.

2. The classfication system most scientists useincludes _ kingdoms.

3. Organisms that cannot make their own food arecalled .

4. The Swedish scientist, ___, developed the system of binomia nomenclature.

5. In scientific classification, orders are divided into ___.

Trueor False

1. Ingenerd, plants are autotrophs.

___ 2. Inscientific classfication, classes are divided into phyla.

__ 3. Organisms whose cells do not contain a well-defined nucleus are placed in the Fungus Kingdom.
___ 4. Dogs are placed in the Anima Kingdom.

___ 5. All members of the same species have a different scientific name.

Essay (write on a piece of lined notebook paper and stapleto your test)

Describe ways in which classification systems are helpful in grocery stores, clothing stores, and
restaurants.

Describe three categories that could be used to classify the following objects: baseball cap, cowboy hat,
ki hat, golf visor, wide-brimmed sunbonnet, racer’s swim cap, shower cap, and fishing hat.
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Classification Test Answer Key

Name: _ ANSWER KEY

Multiple Choice
Write the letter of the correct answer on the line at the left.

__ B 1. Inscience, grouping objects or organisms according to similar characteristicsis called

a. Characteristics c. ordering

b. classfying d. clustering
__C___ 2. Grouping living things in an orderly way is the job of a

a. microscopist c. taxonomist

b. chemist d. computer specidist
A 3. Aridotle, one of the first scientists to group organisms, grouped animals according to the way

a they moved c. they reproduced

b. they ate d. they raised their young
__D___ 4. Theterm “binomial nomenclature” refersto an organism’'s

a kingdom and phylum c. family and genus

b. classand order d. genus and species

D 5. A group of organisms that is able to produce offspring is called a

a kingdom c. class

b. family d. species
__B___ 6. Most often, the scientific name of an organismisin

a. English c. French

b. Latin d. Greek
__A___ 7. Classes of organisms can be found within a (an)

a. phylum C. species

b. order d. family
B 8. Mushrooms are found in the kingdom.

a Protist c. Moneran

b. Fungus d. Anima
__C__ 9. Anorganism that can make its own food is called a (an)

a. heterotroph c. autotrophy

b. moneran d. protist

__ D 10. If anorganismisunicdlular, it ismost likely a (an)
a moneran or plant c. plant or fungus
b. anima or protist d. protist or moneran
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Completion

Complete each statement of the line at the left.

__SEVEN 1. In scientific classification, the number of major groups that organisms can be
dividedintois___.
__ FVE 2. The classification system most scientists useincludes  kingdoms.

___ HETEROTROPH___ 3. Organisms that cannot make their own food arecalled .

__LINNAEUS 4. The Swedish scientist, ___, developed the system of binomia nomenclature.
____FAMILIES 5. Inscientific classification, orders are divided into .

Trueor False

T 1. Ingenerd, plants are autotrophs.

F 2. In scientific classfication, classes are divided into phyla

F 3. Organisms whose cells do not contain a well-defined nucleus are placed in the Fungus Kingdom.

T 4. Dogs are placed in the Anima Kingdom.

F 5. All members of the same species have a different scientific name.

Essay (write on a piece of lined notebook paper and stapleto your test)

Describe ways in which classification systems are helpful in grocery stores, clothing stores, and
restaurants.

A CLASSIFICATION SYSTEM ISHELPFUL IN ANY KIND OF STORE TO FIND PRODUCTS
MORE EASILY. FOR EXAMPLE, CANNED CORN WOULD BE LOCATED WITH ALL OTHER
CANNED VEGETABLES. MEN’'S PANTSWOULD BE WITH MEN’S CLOTHING.
CLASSIFICATION IN A RESTAURANT MENU MAKES DECIDING ON A SELECTION MUCH
EASIER.

Describe three categories that could be used to classify the following objects: basebal cap, cowboy hat,
ski hat, golf visor, wide-brimmed sunbonnet, racer’s swim cap, shower cap, and fishing hat.

ANSWERS WILL VARY. STUDENTS COULD USE SUCH CATEGORIES AS: WATER/NO
WATER, ATHLETIC/NON-ATHLETIC, PLASTIC/CLOTH, WINTER/SUMMER, AND SO FORTH.
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Viruses (Special Monerans)

Viruses aretiny particlesthat can invade living cells. Because
viruses are not cells, they cannot perform all the functions of living cells.
Biologists do not agree about whether viruses are living things or not.

Viruses by themselves, show no signs of life. Infact the only life
function they share with cellsis reproduction. However, viruses cannot
reproduce on their own. They need the help of living things called hosts.
Hosts are living things that provide a home and/or food for a parasite. A
parasite is an organism that survives by living on or in a host organism,
thus harming it. Because viruses harm their host cells, they are
considered to be parasites.

Viruses affect al five kingdoms of living things. Experts suspect
that all cells are subject to invasion by some kind of virus. However, it
Isinteresting to note that each type of virus can only affect a certain type
of cell. For example, the rabies virusinfects only nerve cellsin the brain
and spinal cord of mammals. So amammal’s skin cells could not be
infected and if an organism wasn't amammal, such as atree or frog,
they cannot get the rabies virus.

A virus has two basic parts: a core of heredity material and an
outer coat of protein. The heredity material controls the production of
new viruses. The protein coat encloses and protectsthe virus. This
protective coat is so good that some viruses survive after being dried and
frozen for years. The protein coat also allows the virus to identify and
attach itself to hosts.

Viruses cause disease in organismsin the five kingdoms. They do
thisby invading cells. Thisinvasion isdone differently from virusto
virus but the basic pattern of reproduction isthe same for all viruses.
First, avirus gets its heredity material into the host cell. Then the host
cell makes more virus particles. Finally, the virus particles|leave the
origina host cell by bursting it, and then move on to infect new host
cells.
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Viruses cause alarge number of human diseases. Some of these
diseases, such as colds, fever blisters, and warts, are smply annoying
and perhaps a bit painful. Others are serious and can cause permanent
damage or even death. Among the diseases caused by viruses are AIDS,
meadles, influenza, hepatitis, smallpox, polio, and mumps.

Most of the research on viruses has concerned itself with ways of
preventing and treating virus diseases. However, researchers have found
ways of using viruses to help humans. Weakened or killed viruses are
used to make some vaccines. A vaccine helpsthe body to produce
antibodies (substances that prevent infection). Viruses can also be used
to wage germ warfare on disease causing bacteria and insects and on
other agricultural pests.

Recently, researchers have learned to put hereditary material into
viruses. They can then use the virusesto put the hereditary material into
cells. Inthe not too distant future, scientists may be able to use viruses
to replace damaged hereditary material in aperson’scells. Thiscould
cure diseases such as, diabetes, cystic fibrosis, sickle cell anemia, and
many other hereditary disorders. Scientists may also be ableto use
viruses to improve crops. For example, corn plants might be ableto
resist pests that destroyed them with the help of viruses.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey:
PrenticeHall,1997. ISBN 0-13-423252-6)
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Viruses (Specia Monerans) Teacher Copy

Viruses are tiny particles that can invade living cells. Because
viruses are not cells, they cannot perform all the functions of living cells.
Biologists do not agree about whether viruses are living things or not.

Viruses by themselves, show no signs of life. In fact the only life
function they share with cellsis reproduction. However, viruses cannot
reproduce on their own. They need the help of living things called hodts.
Hosts are living things that provide a home and/or food for a parasite. A
parasite is an organism that survives by living on or in ahost organism,
thus harming it. Because viruses harm their host cells, they are
considered to be parasites.

Viruses affect all five kingdoms of living things. Experts suspect
that all cells are subject to invasion by some kind of virus. However, it
Is interesting to note that each type of virus can only affect a certain type
of cell. For example, the rabies virusinfects only nerve cellsin the brain
and spinal cord of mammals. So amammal’s skin cells could not be
infected and if an organism wasn't amammal, such as atree or frog,
they cannot get the rabies virus.

A virus has two basic parts. a core of heredity material and an
outer coat of protein. The heredity material controls the production of
new viruses. The protein coat encloses and protectsthe virus. This
protective coat is so good that some viruses survive after being dried and
frozen for years. The protein coat also allows the virus to identify and
attach itself to hosts.

Viruses cause disease in organisms in the five kingdoms. They do
thisby invading cells. Thisinvasion is done differently from virusto
virus but the basic pattern of reproduction isthe same for all viruses.
First, avirus getsits heredity materia into the host cell. Then the host
cell makes more virus particles. Finaly, the virus particles leave the
origina host cell by bursting it, and then move on to infect new host
cells.
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Viruses cause alarge number of human diseases. Some of these
diseases, such as colds, fever blisters, and warts, are SSimply annoying
and perhaps a bit painful. Others are serious and can cause permanent
damage or even death. Among the diseases caused by viruses are AIDS,
meadles, influenza, hepatitis, smallpox, polio, and mumps.

Most of the research on viruses has concerned itself with ways of
preventing and treating virus diseases. However, researchers have found
ways of using viruses to help humans. Weakened or killed viruses are
used to make some vaccines. A vaccine helps the body to produce
antibodies (substances that prevent infection). Viruses can also be used
to wage germ warfare on disease causing bacteria and insects and on
other agricultural pests.

Recently, researchers have learned to put hereditary material into
viruses. They can then use the virusesto put the hereditary material into
cells. Inthe not too distant future, scientists may be able to use viruses
to replace damaged hereditary material in aperson’scells. Thiscould
cure diseases such as, diabetes, cystic fibrosis, sickle cell anemia, and
many other hereditary disorders. Scientists may also be ableto use
viruses to improve crops. For example, corn plants might be able to
resist pests that destroyed them with the help of viruses.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey:
PrenticeHall,1997. ISBN 0-13-423252-6)
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Name: Date:

Viruses (Special Monerans)

Define the following words.

Virus:

Parasite;

Host:

Vaccine:

Antibody:

In any virus “life cycle,” there are three basic steps. Summarize the steps in the spaces provided.

Step One:

Step Two:

Step Three:

In the space provided, write a short paragraph telling what you have learned about the interaction between
viruses and human hosts. (Concentrate on information that you found to be interesting.)
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Name: TEACHER ANSWER KEY Date:

Viruses (Special Monerans)

Define the following words.

Virus. __ISA TINY PARTICLE THAT INVADESA LIVING CELL____

Parasite: _ AN ORGANISM THAT LIVESIN OR ON ANOTHER ORGANISM, CAUSINGHARM _
Host: A LIVING ORGANISM THAT PROVIDESA HOME AND/OR FOOD FOR A PARASITE
Vaccine: _ HELPS THE BODY PRODUCE ANTIBODIES

Antibody: _ SUBSTANCE THAT PREVENTSINFECTION

In any virus “life cycle,” there are three basic steps. Summarize the steps in the spaces provided.

Step One: _ VIRUS GETSITSHEREDITARY MATERIAL INTO HOST CELL

Step Two: _ THEN THE HOST MAKES MORE VIRUS PARTICLES

StepThree:  THE VIRUSPARTICLES LEAVE THE ORIGINAL HOST TO INFECT NEW HOSTS _

In the space provided, write a short paragraph telling what you have learned about the interaction between
viruses and human hosts. (Concentrate on information that you found to be interesting.)

_ ANSWERSWILL VARY
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Monerans (Bacteria)

Monerans are tiny organisms that consist of asingle cell. Moneran cellsare
different from al other cells because they lack a nucleus and certain other cell
structures. At one time the term bacteria was used to describe only a certain kind
of moneran. But today all monerans are considered to be bacteria.

Bacteria are anong the most numerous organisms on Earth. Scientists
estimate that there are about 2.5 billion bacteriain agram of garden soil. And the
total number of bacterialiving in your mouth is greater than the number of people
who have ever lived.

With so many billions of bacteria out there they are quite varied. They may
be rod shaped like a medicine capsule, round as a marble, coiled like a stretched
spring, round and stalked like a candied apple on a stick, or completely shapeless.
Asvaried are their sizes so are their colors. They come in reds, yellows, blues and
violets. Some bacterialive done assingle cells. Otherslivein groups of cdlls that
are attached to one another.

Bacteria are found in water, air, soil, and the bodies of larger organisms. In
fact, bacterialive dmost everywhere, even in places where other living things
cannot survive. For example, some bacteria live in volcanic vents at the bottom of
the ocean, where the temperature is two and one-haf times the temperature of
boiling water.

Bacteria are considered the ssimplest organisms. However, bacteria are more
complex than you might realize. Each bacteria cell performs the same functions
that more complex organisms, including you, perform.

One of the most noticeable features of a bacterium isthe cell wall. The cdll
wadl is atough, rigid structure that surrounds, supports, shapes, and protects the
cell. Almost dl bacteriahave acel wall. In some bacteria, there is a coating over
the cell wall. This coating is called the capsule. Inside the cell wall isthe cdll
membrane. The cell membrane controls which substances enter and leave the cell.
Within the cell membrane is the cytoplasm. The cytoplasm is ajellylike mixture
that makes up most of the cell. Since the moneran or bacteria has no nucleus, the
hereditary material is in the cytoplasm.

Many bacteria are not able to move on their own. They can be carried from
one place to another place by air and water currents, clothing, and other objects.
Other bacteria have special structures that help them move in watery surroundings.
One such structure isa flagellum. A flagellumis along, thin, whip like structure
that propels bacteria through its environment. Some may have many flagella
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Bacteria have more different ways of getting the energy they need to live
that any other kingdom of organisms. In fact, bacteria obtain energy in more ways
than all of the other kingdoms put together. Many bacteria are heterotrophs. A
heterotroph cannot make its own food. Some bacteria feed on living organisms.
These bacteria are parasites. Other bacteriafeed on dead organisms. These
bacteria are called decomposers. Decomposers break down dead organism into
simpler substances. In this process, they return important materials to the soil and
water.

Bacteria are very helpful to people in many ways. They are used to make
cucumbersinto pickles. They are also used to make cabbage into sauerkraut. Milk
becomes cheese because of the amount of bacteria. Bacteria are helpful to plants,
too. In fact, plants would not be able to live without the help of bacteria

Along with being helpful, bacteria can aso be harmful. The trouble comes
in anumber of forms. Some harmful bacteria can spoil food or poison water
supplies. Others damage property or disrupt manufacturing processes. Still others
cause disease in people, pets, livestock, and food crops.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6)
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Monerans (Bacteria)

Monerans are tiny organisms that consist of asingle cell. Moneran cdlls are
different from al other cells because they lack a nucleus and certain other cell
structures. At one time the term bacteria was used to describe only a certain kind
of moneran. But today all monerans are considered to be bacteria.

Bacteria are among the most numerous organisms on Earth. Scientists
estimate that there are about 2.5 billion bacteriain agram of garden soil. And the
total number of bacterialiving in your mouth is greater than the number of people
who have ever lived.

With so many hillions of bacteria out there they are quite varied. They may
be rod shaped like a medicine capsule, round as a marble, coiled like a stretched
spring, round and stalked like a candied apple on a stick, or completely shapel ess.
Asvaried are their sizes so are their colors. They come in reds, yellows, blues and
violets. Some bacterialive done as single cells. Otherslive in groups of cdllsthat
are attached to one another.

Bacteria are found in water, air, soil, and the bodies of larger organisms. In
fact, bacterialive dmog everywhere, even in places where other living things
cannot survive. For example, some bacteria live in volcanic vents at the bottom of
the ocean, where the temperature is two and one-haf times the temperature of
boiling water.

Bacteria are considered the smplest organisms. However, bacteria are more
complex than you might redlize. Each bacteria cell performs the same functions
that more complex organisms, including you, perform.

One of the most noticeable features of a bacterium isthe cell wall. The cdll
wall is atough, rigid structure that surrounds, supports, shapes, and protects the
cell. Almogt al becteriahave acell wall. In some bacteria, there is a coating over
the call wall. This coating is caled the capsule. Inside the cdl wall isthe cdll
membrane. The call membrane controls which substances enter and leave the cell.
Within the cel membrane is the cytoplasm. The cytoplasm is ajdlylike mixture
that makes up most of the cell. Since the moneran or bacteria has no nucleus, the
hereditary materid isin the cytoplasm.

Many bacteria are not able to move on their own. They can be carried from
one place to another place by air and water currents, clothing, and other objects.
Other bacteria have special structures that help them move in watery surroundings.
One such structure is aflagelum. A flagellum is along, thin, whip like structure
that propels bacteria through its environment. Some may have many flagela
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Bacteria have more different ways of getting the energy they need to live
that any other kingdom of organisms. In fact, bacteria obtain energy in more ways
than all of the other kingdoms put together. Many bacteria are heterotrophs. A
heterotroph cannot make its own food. Some bacteriafeed on living organisms.
These bacteria are parasites. Other bacteria feed on dead organisms. These
bacteria are called decomposers. Decomposers break down dead organism into
smpler substances. In this process, they return important materials to the soil and
water.

Bacteriaare very helpful to people in many ways. They are used to make
cucumbers into pickles. They are dso used to make cabbage into sauerkraut. Milk
becomes cheese because of the amount of bacteria. Bacteria are helpful to plants,
too. |In fact, plants would not be able to live without the help of bacteria

Along with being helpful, bacteria can aso be harmful. The trouble comes
in anumber of forms. Some harmful bacteria can spoil food or poison water
supplies. Others damage property or disrupt manufacturing processes. Still others
cause disease in people, pets, livestock, and food crops.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6)
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Protists

Protists are another group of one-celled organisms. They are not monerans
because they have anucleusin ther cdls. Y et they are neither plants nor animas. In away, the
protist kingdom is a catchdl kingdom. It is made up of organismsthat do not clearly fit into any
other kingdom. Simply put, protists are defined as Sngle-celled organisms that contain a
nucleus.

Mog protigs live in awatery environment. They can be found in the sdty ocean and in
bodies of fresh water. Some protistslivein moist soil. Othersliveindde larger organisms.

Many of these internal protists are paradites. But some of the protists that live insde other
organisms help their hogts.

Protists generdly live asindividud cells, but some livein colonies. A protist colony
conggts of anumber of relatively independent cdlls of the same species that are attached to one
another. Along with this difference in how they live, protists dso vary in their gppearance and
the ways in which they carry out their life functions. For example, some protists are autotrophs
while others are heterotrophs. Some can even be both depending on their surroundings.

Protists can be grouped in three generd categories: animal like protigts, plantlike protists,
and fungus like protigts.

Anima like protists are sometimes know as protozoans, which meansfirs animas. Long
ago, these organisms were classfied as animals because they have severd characterigticsin
common with animas. Their cells contain anucleus and lack acell wall. They are heterotrophs.
Mog of them can move. Animd like protists are divided into four main groups. These four
groups are the sarcodines, the ciliates, the zooflagellates, and the sporozoans.

Sarcodines are organisms with extensons of the cell membrane and cytoplasm known as
pseudopods. Psuedopods are foot like extensons that are temporary, which they use to capture
and engulf particles of food. Some sarcodines use pseudopods to move from one place to
another. Many sarcodines have shdlls that support and protect the cell. These shellscomein
many forms. Some resemble coins, the spird burner of an dectric stove, clusters of bubbles, and
even like crystd holiday ornaments. When these protists die their shells sink to the bottom of the
ocean floor and form thick layers. The shdls are changed to rock, such aslimestone and marble.
Some are used in chalk.

The most familiar type of sarcodine isthe ameba Amebas use their psuedopods to move
and to obtain food. An amebafirst extends athick, round
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pseudopod from part of itscell. Then the rest of the cdll flows into the pseudopod. Asan ameba
nears asmal piece of food it extends a pseudopod around the food. Soon the food particleis
completely surrounded. This process produces a bubble like structure that contains the food.
Thisgructureis cdled afood vacuole. Thefood is digested insde the food vacuole. The
digested food can then be used for energy and growth. Amebas reproduce by dividing into two
new cdls.

Ciliates have amdl hair like projections cdled cilia onthe outsde of ther cdls. Thecilia
act like tiny oars and help these organisms move. The begting of the ciliaaso helpsto sweep
food toward the ciliates. In addition, the ciliafunction as sensors. Ciliamay cover the entire
surface of aciliate or may be concentrated in certain areas. A few ciliates possess ciliaonly
when they areyoung. As adults, they attach to a surface and lose their cilia

One of the most interesting ciliates is the paramecium. A paramecium has a tough outer
covering, cdled the pdlicle. The pelicle consigts of the cell membrane and other structures
giving the paramecium its dipper shape. The cilia of the paramecium sweep food particles
floating in the water into an indentation or notch on the Sde of the paramecium. Thisnotchis
cdled the ord groove leadsto afunne like structure caled the gullet. At the base of the gullet,
food vacuoles form around the incoming food. Then the food vacuoles pinch off into the
cytoplasm where they are digested.

The paramecium has two kinds of nucld, like the other ciliates. The large nucleus
controls the life functions of the cdll and the smdl nudeusisinvolved in a process where two
ciliates join together to exchange part of their hereditary materid. Paramecium reproduces by
glitting in half crosswise. During this process, many cdll structures are copied, divided, broken
gpart, and formed anew.

Zooflagdllates are protigts that move with one to eight flagella depending on the species.
However, some zooflagellates have thousands of flagdla. Many live insde the bodies of
animas. They are both helpful and harmful. For example, the termite relies on the
zooflagellatesinddeit to help to digest the wood it egts, without these protists the termite would
garve. A paragtic zooflagdlate causes African degping Sickness, which is transmitted through
the bite of the tsetse fly. Others cause various types of diseases of the intestines.

Sporozoans are paradites that feed on the cells and body fluids of their host animals.
Many have more than one hogt during therr life cycle. During these life cycles the form cells
known as spores. The spores enable them to pass from one host to another. How doesthis
happen? A new hogt may become infected with the sporozoansiif it eats food containing the
gpores. Or it may becomeinfected if atick, mosquito, or other anima that has sporesin its body
bitesit.
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Like other protigts, plantlike protists are unicdlular and most of them are capable of
movement. Like plants, plantlike protists are autotrophs that use light energy to make their own
food from smple raw materids. In addition to cgpturing energy and making it available to other
organisms in the form of food, plantlike protists play ancther important role in theworld. They
produce oxygen as a byproduct of their food making process. About 70 percent of the Earth's
supply of oxygen is produced by plantlike protists. Most plantlike protists are flagellates,
meaning they move with flagdlla There are many different kinds of plantlike protists but we
will talk about the three more interesting ones. They are euglenas, diatoms, and dinoflagellates.

Euglenas come in avariety of forms. Some arelong and ovd. Others are shaped like
triangles, hearts or tops. Although euglenas are quite varied most share three characteridics. a
pouch that holds two flagella, areddish eyespot, and a number of grass green structures that are
used in the food making process.

Diatoms are among the most numerous protists. There are about 10,000 living species of
these water organisms. Each diatom isenclosed in atwo part glassy shell. The shell looks like a
tiny glass box with one sdefitting snuggly into the other. The two parts of the shell are covered
with beautiful patterns of tiny ridges, spines, and/or holes. When diatoms die, their glassy shdlls
remain. They are used as a powdery materid that makes an excellent polishing agent, an
important ingredient in toothpastes and car polish. It isaso added to the paint used to make
traffic lanes because it reflects light.

Dinoflagellates have cdll wals that 1ook like plates of armor. They aso have two flagdla
that prope them through the water. One flagellum trails at the end like atail and the other wraps
around the middle of the organiam like abdt. The movement of this flagellum causesthe
dinoflagdlate to spin like atiny top. Dinoflagellates cause red tides when they reproduce so
rapidly that the water becomes colored with them. These red tides kill al fish and plants.

Fungus like protists are important but it is not clear exactly whet they are. But scientists
do know about their characteristics. Fungus like protigts is heterotrophs. Most have cdl wall and
some have flagdla a some point in their life. One of the more interesting types of fungus like
protigsisthe dimemold. At one point in therr life cycle, these protists are moig, flat, shapeless,
blobs that ooze dowly over dead trees, piles of falen leaves, and compost hegps. Reproduction
in dime molds involves the production of a structure caled a fruiting body, which contains
gpores. Each spore can develop into anew organism.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice
Hall, 1997. ISBN 0-13-423252-6)
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Protists

Protists are another group of one-cdled organisms. They are not monerans
because they have anudeusin their cdls. Yet they are neither plants nor animals. In away, the
protist kingdom isa catchal kingdom. 1t is made up of organismstha do not clearly fit into any
other kingdom. Simply put, protigts are defined as single-cdlled organisms that contain a
nucleus.

Modg protigs live in awatery environment. They can be found in the sty ocean and in
bodies of fresh water. Some protigtslivein mois soil. Othersliveindde larger organisms.

Many of these internd protigs are parasites. But some of the protigts thet live ingde other
organiams help their hodts.

Protigts generdly live asindividud cdls, but somelivein colonies. A protist colony
congsts of anumber of reatively independent cdlls of the same species that are attached to one
another. Along with this difference in how they live, protists aso vary in their appearance and
the waysin which they carry out their life functions. For example, some protists are autotrophs
while others are heterotrophs. Some can even be both depending on their surroundings.

Protists can be grouped in three generd categories. animd like protigts, plantlike protists,
and fungus like protigs.

Animd like protigts are sometimes know as protozoans, which meansfirg animas. Long
ago, these organisms were classfied as animals because they have severa characteridticsin
common with animas. Ther cdls contain anucleus and lack acdl wal. They are heterotrophs.
Mogt of them can move. Animd like protists are divided into four main groups. These four
groups are the sarcodines, the ciliates, the zooflagellates, and the sporozoans.

Sarcodines are organisms with extensions of the cdl membrane and cytoplasm known as
pseudopods. Psuedopods are foot like extensions that are temporary, which they use to capture
and engulf particles of food. Some sarcodines use pseudopods to move from one place to
another. Many sarcodines have shells that support and protect the cell. These shdlscomein
many forms. Some resemble coins, the spird burner of an eectric stove, clusters of bubbles, and
even like crystd holiday ornaments. When these protists die their shells sink to the bottom of the
ocean floor and form thick layers. The shells are changed to rock, such as limestone and marble.
Some are used in chalk.

The most familiar type of sarcodine is the ameba. Amebas use their psuedopods
to move and to obtain food. An amebafirst extends athick, round

Fifth Grade, Everything in Its Place 2002 Colorado Summer Writing Ingtitute 72



APPENDI X J (2), page 2

pseudopod from part of its cdl. Then the rest of the cdll flowsinto the pseudopod. As an ameba
nears asmal piece of food it extends a pseudopod around the food. Soon the food particleis
completdly surrounded. This process produces a bubble like structure that contains the food.
This gtructure is cdled afood vacuole. The food is digested ingde the food vacuole. The
digested food can then be used for energy and growth. Amebas reproduce by dividing into two
new cdls.

Ciliates have amd| hair like projections cdled ciliaon the outsde of ther cdls. Thedilia
act like tiny oars and help these organisms move. The beating of the ciliaaso helpsto sweep
food toward the ciliates. In addition, the ciliafunction as sensors. Ciliamay cover the entire
surface of aciliate or may be concentrated in certain areas. A few ciliates possess ciliaonly
when they are young. As adults, they attach to a surface and lose ther cilia

One of the modt interesting ciliates is the paramecium. A paramecium has a tough outer
covering, caled the pellicle. The pelicle conggts of the cel membrane and other structures
giving the paramecium its dipper shape. Thecilia of the paramecium sweep food particles
floating in the water into an indentation or notch on the Sde of the paramecium._Thisnotch is
cdled the ord groove leadsto afunnd like structure caled the gullet. At the base of the gull€,
food vacuoles form around the incoming food. Then the food vacuoles pinch off into the
cytoplasm where they are digested.

The paramecium has two kinds of nudd, like the other ciliates. The large nudleus
controls the life functions of the cdll and the smdll nudeusisinvolved in a process where two
ciliates join together to exchange part of their hereditary materid. Paramecium reproduces by
splitting in half crosswise. During this process, many cell structures are copied, divided, broken
gpart, and formed anew.

Zooflagdlates are protists that move with one to eight flagella depending on the species.
However, some zooflagellates have thousands of flagella. Many live ingde the bodies of
animas. They are both hepful and harmful. For example, the termite relies on the
zooflagellatesinddeit to help to digest the wood it egts, without these protists the termite would
darve. A paraditic zooflagellate causes African degping sickness, which is transmitted through
the bite of the tsetse fly. Others cause various types of diseases of the intestines.

Sporozoans are parasites that feed on the cdlls and body fluids of their host
animds. Many have more than one hogt during their life cyde. During these life cydesthe form
cdlsknown as spores. The spores enable them to pass from one host to another. How doesthis
happen? A new host may become infected with the sporozoans if it eats food containing the
soores. Or it may become infected if atick, mosguito, or other animd that has sporesin its body
bites it.
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Like other protigs, plantlike protigts are unicellular and most of them are capable of
movement. Like plants, plantlike protists are autotrophs that use light energy to make their own
food from Smple raw materids. In addition to capturing energy and making it available to other
organismsin the form of food, plantlike protigts play another important role in the world. They
produce oxygen as a byproduct of their food making process. About 70 percent of the Earth's
supply of oxygen is produced by plantlike protists. Most plantlike protists are flagdllates,
meaning they move with flagdla There are many different kinds of plantlike protists but we
will talk about the three more interesting ones. They are euglenas, diatoms, and dinoflagellates.

Euglenas comein avarigty of forms. Some are long and ova. Others are shaped like
triangles, hearts or tops. Although euglenas are quite varied mogt share three characteridtics. a
pouch that holds two flagella, areddish eyespot, and a number of grass green structuresthat are
used in the food making process.

Diatoms are among the most numerous protists. There are about 10,000 living species of
these water organisms. Each diatom is enclosed in atwo part glassy shell. The shell lookslike a
tiny glass box with one sde fitting shuggly into the other. The two parts of the shell are covered
with beautiful patterns of tiny ridges, spines, and/or holes. When diatoms dig, their glassy shells
reman. They are used as apowdery materid that makes an excdlent polishing agent, an
important ingredient in toothpastes and car polish. It is aso added to the paint used to make
traffic lanes because it reflects light.

Dinoflagdlates have cdll wallsthat look like plates of armor. They dso have two flagdla
that propel them through the water. One flagellum trails at the end like atall and the other wraps
around the middle of the organiam like abdt. The movement of this flagellum causes the
dinoflagdlate to spin like atiny top. Dinoflagellates cause red tides when they reproduce so
rapidly that the water becomes colored with them. These red tides kill Al fish and plants.

Fungus like protists are important but it is not clear exactly what they are. But scientists
do know about their characteristics. Fungus like protists are heterotrophs. Mot have cell wal
and some have flagella a some point in thar life. One of the more interesting types of fungus
like protigsis the dime mold. At one point in ther life cyde, these protists are moig, flat,
shapeless, blobs that ooze dowly over dead trees, piles of fallen leaves, and compost heaps.
Reproduction in dime molds involves the production of astructure caled afruiting body, which
contains spores. Each spore can develop into anew organism.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6)
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Fungus

Fungi range in size fromtiny unicellular yeasts to huge tree fungus over 140
centimeterslong. Fungi may look like wisps of gray cotton, white volleyballs, tiny
brightly colored umbrellas, blobs of melted wax, stubby fingers of yellow-green
dime, or miniature red bowls. Although fungi come in avariety of shapes, sizes
and colors, they share many important characteristics. They are similar in the way
they get their food, in their structure, and in the way they reproduce.

Fungi are al heterotrophs. They obtain the energy and chemicals they need
by growing on a source of food. Fungi release these chemicals on the food they
are growing and then absorb the digested food. Many species of fungi get their
food from the remains of dead organisms. These fungi are decomposers. A few
fungi, such as yeasts used by bakers, are unicellular. Most, however are
multicellular. Multicelular fungi are made up of threadlike tubes called hyphae.
the hyphae branch and weave together in various ways to produce the many shapes
of fungi. The hyphae of fungi are continuous threads of cytoplasm that contain
many nucle.

Many fungi reproduce by means of spores. Fungal spores are tiny
reproductive cells that are enclosed in a protective cell wall. Since spores are light
in weight they can be carried by the wind. If aspore landsin a place where the
growing conditions are right, it can sprout and develop hyphae. Fungi produce
sporesin aspecia structure called the fruiting body.

Even fungi are classified into groups, however these are not formal
classification groups they are based on the basic form, or shape of the fungus.
There are three basic forms of fungi: mushrooms, yeasts, and molds. Mushrooms
are shaped like umbrellas. There are many kinds of mushrooms. Never eat any
you find outdoors. Many poisonous fungi ook just like the kind you find in
grocery stores. One bite of some kinds of mushrooms can be deadly.

Y easts consist of single cells. They are used in making bread. The yeast
cells feed on the sugar in the bread dough which creates bubbles pushing up the
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bread. Y easts reproduce differently than other fungi, in a process called budding.
During budding, a portion of the yeast cell pushes out of the cell well and forms a
tiny bud. In time the bud breaks away from the parent cell and becomes new yeast.

Molds are fuzzy, shapeless, farly flat fungi that grow on the surface of an
object. Moldslike dark warm places. Perhaps you have found mold on old bread
or fruit. Molds are used to make many foods, such astofu, soy sauce, and cheeses.
Not all are used for food some are used in medicines, like penicillin.

Fungi can also be harmful to humans. There are plant diseases that damage
crops. Among the plant diseases are wheat rust and corn smut. Most funga
diseases are associated with plants there are a few that cause disease in humans.
Among the more familiar conditions caused by fungi are athlete’' s foot, ringworm,
and thrush.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey: Prentice Hall,
1997. ISBN 0-13-423252-6)
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Fungus

Fungi range in size from tiny unicdlular yeasts to huge tree fungus over 140
centimeterslong. Fungi may look like wisps of gray cotton, white volleybals, tiny
brightly colored umbrellas, blobs of melted wax, stubby fingers of yellow-green
dime, or miniature red bowls. Although fungi comein avariety of shapes, Szes
and colors, they share many important characteristics. They are Smilar in the way
they get their food, in their structure, and in the way they reproduce.

Fungi are al heterotrophs. They obtain the energy and chemicals they need
by growing on a source of food. Fungi release these chemicals on the food they
are growing and then absorb the digested food. Many species of fungi get their
food from the remains of dead organisms. These fungi are decomposers. A few
fungi, such as yeasts used by bakers, are unicdlular. Most, however are
multicdlular. Multicdlular fungi are made up of threadlike tubes caled hyphae.
the hyphae branch and weave together in various ways to produce the many shapes
of fungi. The hyphae of fungi are continuous threads of cytoplasm that contain
many nuclel.

Many fungi reproduce by means of spores. Fungal spores aretiny
reproductive cells that are enclosed in a protective cdll wall. Since spores are light
in weight they can be carried by the wind. If a spore lands in a place where the
growing conditions are right, it can sprout and develop hyphae. Fungi produce
spores in a specia structure called the fruiting body. SHOW STUDENTS
SAMPLE OF SPREADING SPORES. (Procedure Step 12 if making with students
or just pop the balloon.)

Even fungi are classified into groups, however these are not formal
classification groups they are based on the basic form, or shape of the fungus.
There are three basic forms of fungi: mushrooms, yeasts, and molds. Mushrooms
are shaped like umbrdlas. There are many kinds of mushrooms. Never eat any
you find outdoors. Many poisonous fungi look just like the kind you find in
grocery stores. One bite of some kinds of mushrooms can be deadly.

Yeasts consst of single cells. They are used in making bread. The yeast
cells feed on the sugar in the bread dough which creates bubbles pushing up the
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bread. Y eadts reproduce differently than other fungi, in a process caled budding.
During budding, a portion of the yeast cell pushes out of the cell well and forms a
tiny bud. In time the bud breaks away from the parent cell and becomes new yeast.

Molds are fuzzy, shapeless, fairly flat fungi that grow on the surface of an
object. Molds like dark warm places. Perhaps you have found mold on old bread
or fruit. Molds are used to make many foods, such as tofu, soy sauce, and cheeses.
Not al are used for food some are used in medicines, like penicillin.

Fungi can dso be harmful to humans. There are plant diseases that damage
crops. Among the plant diseases are whesat rust and corn smut. Most fungal
diseases are associated with plants there are a few that cause disease in humans.
Among the more familiar conditions caused by fungi are athlete' s foot, ringworm,
and thrush.

(Adapted from: Maton, A. Parade of Life: Monerans, Protists, Fungi and Plants. Upper Saddle River, New Jersey:
Prentice Hall, 1997. ISBN 0-13-423252-6)
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Name; Date:

Fungus Worksheet

Sequence the eventsin the life cycle of afungus.
Mature spores are released.

_____Hyphae begin to grow from spore.
Spores are carried by wind to a new location.

Egg shaped fruiting body grows upward from hyphae.

How do fungi obtain energy and nutrients?

True or False
___Most fungi are made up of threadlike structures know as fruiting bodies.

___Molds produce a medicine called penicillin.

___Thethree basic forms of fungi are mushrooms, molds, and mildews.

Most fungi reproduce by means of

Y easts consist of

Fungi that get their food from the remains of dead organisms are called

Fungi produce spores in structures called

The blue-green fungus on your leftoversis probably a
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Name:  ANSWERKEY Date;

Fungus Worksheet

Sequence the eventsin the life cycle of afungus.
3 Mature spores are released.

__ 1 Hyphae begin to grow from spore.
4 Spores are carried by wind to a new location.

2 Egg shaped fruiting body grows upward from hyphae.

How do fungi obtain energy and nutrients?

BY GROWING ON A SOURCE OF FOOD THEY RELEASE CHEMICALS ON THE FOOD
THEY ARE GROWING AND THEN ABSORB THE DIGESTED FOOD.

True or False
_F Most fungi are made up of threadlike structures know as fruiting bodies.

_T_Molds produce a medicine caled penicillin.

_F _Thethree basic forms of fungi are mushrooms, molds, and mildews.

Most fungi reproduce by means of _ SPORES

Yeastsconsist of  SINGLE CELLS

Fungi that get their food from the remains of dead organisms are caled  DECOMPOSERS :

Fungi produce spores in structures called  FRUITING BODIES

The blue-green fungus on your leftoversis probably a_ MOLD
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The Study of Plants Without Seeds

The plant kingdom is huge. It includes a great dedl of variety, from tiny
agee floating in the water all the way up to huge redwoods. Biologists group
plantsin order to study them. So what isaplant? That may sound like asilly
guestion. Everyone knows that plants are trees, bushes, grasses, and flowers. But
plants have afew specia characteristics. These characteristics put them in the
plant kingdom.

Plants have chlorophyll in their cdlls. All plants make their own food by
using energy from the sun. Chlorophyll is the green substance in plant cells that
absorbs sunlight energy.

Plants are many-cdlled. Even if they have chlorophyll in their cells, one-
celled organisms cannot be plants.

Plants have speciaized cells. This means that each plant organism has
severd different kinds of cells. The different cdls perform different jobs.

The cdlls of plants have cell walls.

Plants cannot move from place to place. That isthey cannot walk, swim, or
fly. Plantsdo move. But they stay rooted in the ground.

Like al living things, plants need food, oxygen, and water. They also need
light, carbon dioxide, and minerals.

Plants need carbon dioxide for photosynthesis. They need oxygen for
respiration. They get both of these gases from the air.

Plants also need light for photosynthesis. They get light from the sun. And
plants get water, which is also needed for photosynthesis from the ground.

Plants make their own food. The chlorophyll in plant cells traps sunlight.
Carbon dioxide from the air enters plants cells. Water is absorbed from the
ground. The energy from the sunlight combines the carbon dioxide and water.
The result is sugar.

Plants are very important. Chocolate comes from a bean grown on a plant.
Y our favorite pair of blue jeans was made from a plant. Plants may even keep your
house warm. If you use afireplace, you burn wood. Coal and gas are plant
products, too. Several important drugs for curing diseases come from plants.

Almost every single thing you eat is a product of plants. That even includes
steak or bacon. After dl, if plants weren't carrying out photosynthesis to make
food, cows and pigs would have nothing to eat. Without cows and pigs, there
would be no steak or bacon.
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Finally, plants give you the oxygen you need to breathe. Remember that
oxygen is a by-product of photosynthesis. If some organisms, like green plants,
did not give off oxygen, you would not exist at all.

The plant kingdom has two main groups besides those plants without seeds
and those with seeds. One group has specia cells for transporting water, food, and
mineras. These cells connect to form tube-like structures. Roots absorb water.
Then the water is moved up this tube like structures to other parts of the plants.

At the same time, plant leaves make food. Some of this food can be moved
down the tube-like structures to feed the roots. Plants that have these structures for
trangporting water and food are called vascular plants. Plants that do not have
these special transport cells are called nonvascular plants. Water cannot be stored
or moved in nonvascular plants.

Nonvascular plants must live in places that have a constant supply of water.
These plants are usualy very small. Mosses and liverworts are two kinds of
nonvascular plants. These are the smplest plants on land. Biologists believe that
mosses were the first plants to grow on land.

Y ou may be familiar with mosses. These green plants often form soft
carpets on forest floors. Sometimes they grow on logs or on wet rocks. Mosses
like wet, shady places. Shade slows the rate of moisture loss.

Mosses are very important in nature. They are among the first plants to
grow in barren area. They grow rapidly, and form a great deal of organic matter in
the soil. This organic matter makes the soil more suitable for more complex
plants.

Mosses do not have true roots or leaves. Root-like structures on mosses
cannot deliver water to the rest of the plant. And the leaf-like structures are redly
just sheets of cells.

But mosses are different from algae because their cells are specidized. All
algae cell do the same work. In mosses, though the root-like parts are better at
soaking up water than the leaf-like parts. Also, these root-like parts are
underground. Only the leaf-like parts carry out photosynthesis.

Liverworts aso grow in wet places. They can be found along stream banks
or near prings. A liverwort looks like a leathery leef lying flat against the ground.
It has hair-like structures that anchor the plant to the ground. These hair-like
structures also absorb water from the soil.
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Unlike mosses and liverworts, ferns are a different kind of seedless plant.
Ferns have to do a number of adaptations to life on land. For example, they have a
waxy covering on their leaves that helps to prevent water loss and roots that enable
them to gather water and minerals form the soil. The most important adaptations,
however, involve a system of tiny tubes that transport food, water, and other
materials throughout the body of the fern. These tiny tubes are known as vascular
tissue. Fernsare thus caled a simple vascular plant. Thanks to these vascular
tissues, ferns can grow much taller than mosses or liverworts,

Ferns also have true roots, stems, and leaves. Ferns grow in woods,
swamps, and gardens where there is |ots of water.

The stems of ferns can be above the ground hidden by the leaves and some
are underground. These grow horizontally just beneath the soil surface. The
leaves of afern are caled fronds. They grow up from the stem. The roots grow
down form the stem.

Ferns have an interesting way of reproducing. It happensin two stages. On
the bottom of fern leaves, you will see little brown spots. These are spore cases.
When these open, spores fly out. If aspore landsin agood place for growing, a
small plant grows. Thissmall plant does not look like the parent fern, however. It
is a heart-shaped plant.

Then the second stage of reproduction begins. The heart-shaped plant forms
gperm and egg cells. The sperm cells swim to the egg cells through dew or
rainwater on the plant.

The joining of sperm and egg cellsis caled fertilization. A new fern plant
grows from the fertilized egg.

Thefirst stage in fern reproduction is asexua. Thereis only one parent cell,
the spore. The second stage is sexual. There are two parent cells, the sperm and

the egg.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New
Jersey: Globe Fearon Educationa Publisher, 1998. ISBN 0-835-93557-4.)
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The Study of Plants Without Seeds — Teacher Copy

The plant kingdom is huge. It includes a great dedl of variety, from tiny
agee floating the water all the way up to huge redwoods. Biologists group plants
in order to study them. So what isaplant? That may sound like asilly question.
Everyone knows that plants are trees, bushes, grasses, and flowers. But plants
have afew special characteristics. These characterigtics put them in the plant
kingdom.

Plants have chlorophyll in their cdls. All plants make their own food by
using energy from the sun. Chlorophyll is the green substance in plant cells that
absorbs sunlight energy.

Plants are many-cdlled. Even if they have chlorophyll in their cells, one-
celled organisms cannot be plants.

Plants have specidized cells. This means that each plant organism has
severa different kinds of cells. The different cells perform different jobs.

The cdlls of plants have cell walls.

Plants cannot move from place to place. That isthey cannot walk, swim, or
fly. Plants do move. But they stay rooted in the ground.

Like dl living things, plants need food, oxygen, and water. They aso need
light, carbon dioxide, and minerals.

Plants need carbon dioxide for photosynthesis. They need oxygen for
respiration. They get both of these gases from the air.

Plants also need light for photosynthesis. They get light from the sun. And
plants get water, which is aso needed for photosynthesis from the ground.

Plants make their own food. The chlorophyll in plant cells traps sunlight.
Carbon dioxide from the air enters plants cells. Water is absorbed from the
ground. The enerqy from the sunlight combines the carbon dioxide and water.
Theresult is sugar.

Plants are very important. Chocolate comes from a bean grown on a plant.
Y our favorite pair of blue jeans was made from a plant. Plants may even keep your
house warm. |If you use afireplace, you burn wood. Coal and gas are plant
products, too. Several important drugs for curing diseases come from plants.

Almost every single thing you eat is a product of plants. That even includes
steak or bacon. After all, if plants weren't carrying out photosynthesis to make
food, cows and pigs would have nothing to eat. Without cows and pigs, there
would be no steak or bacon.
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Finally, plants give you the oxygen you need to breathe. Remember that
oxygen is a by-product of photosynthesis. If some organisms, like green plants,
did not give off oxygen, you would not exist at al.

The plant kingdom has two main groups besides those plants without seeds
and those with seeds. One group has specia cells for transporting water, food, and
mineras. These cells connect to form tube-like structures. Roots absorb water.
Then the water is moved up this tube like structures to other parts of the plants.

At the same time, plant leaves make food. Some of this food can be moved
down the tube-like structures to feed the roots. Plants that have these structures for
transporting water and food are called vascular plants. Plants that do not have
these special transport cells are called nonvascular plants. Water cannot be stored
or moved in nonvascular plants.

Nonvascular plants mugt live in places that have a constant supply of water.
These plants are usudly very small. Mosses and liverworts are two kinds of
nonvascular plants. These are the smplest plants on land. Biologists believe that
mosses were the first plants to grow on land.

Y ou may be familiar with mosses. These green plants often form soft
carpets on forest floors. Sometimes they grow on logs or on wet rocks. Mosses
like wet, shady places. Shade dows the rate of moisture |oss.

Mosses are very important in nature. They are among the first plants to
grow in barren area. They grow rapidly, and form a great dea of organic matter in
the soil. This organic matter makes the soil more suitable for more complex
plants.

Mosses do not have true roots or leaves. Root-like structures on mosses
cannot deliver water to the rest of the plant. And the leaf-like structures are redlly
just sheets of cells.

But mosses are different from algae because their cells are specidized. All
algee cell do the same work. 1n mosses, though the root-like parts are better at
soaking up water than the leaf-like parts. Also, these root-like parts are
underground. Only the leaf-like parts carry out photosynthesis.

Liverworts aso grow in wet places. They can be found aong stream banks
or near springs. A liverwort looks like aleathery leaf lying flat against the ground.
It has hair-like structures that anchor the plant to the ground. These hair-like
structures also absorb water from the soil.
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Unlike mosses and liverworts, ferns are a different kind of seedless plant.
Ferns have to do a number of adaptations to life on land. For example, they have a
waxy covering on their leaves that helps to prevent water loss and roots that enable
them to gather water and minerals form the soil. The most important adaptations,
however, involve a system of tiny tubes that transport food, water, and other
materials throughout the body of the fern. These tiny tubes are known as vascular
tissue. Ferns are thus called a simple vascular plant. Thanks to these vascular
tissues, ferns can grow much taller than mosses or liverworts.

Ferns also have true roots, stems, and leaves. Ferns grow in woods,
swamps, and gardens where there is lots of water.

The stems of ferns can be above the ground hidden by the leaves and some
are underground. These grow horizontaly just beneath the soil surface. The
leaves of afern are called fronds. They grow up from the stem. The roots grow
down form the stem.

Ferns have an interesting way of reproducing. [t happensin two stages. On
the bottom of fern leaves, you will see little brown spots. These are spore cases.
When these open, spores fly out. |f a spore landsin agood place for growing, a
small plant grows. This small plant does not look like the parent fern, however. It
is a heart-shaped plant.

Then the second stage of reproduction begins. The heart-shaped plant forms
sperm and eqg cdlls. The sperm cells swim to the egqg cells through dew or
rainwater on the plant.

Thejoining of sperm and egg cdllsis called fertilization. A new fern plant
grows from the fertilized eqo.

Thefirst stage in fern reproduction is asexual. Thereis only one parent cell,
the spore. The second stage is sexual. There are two parent cells, the sperm and

the egg.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New
Jersey: Globe Fearon Educational Publisher, 1998. ISBN 0-835-93557-4.)

Fifth Grade, Everything in Its Place 2002 Colorado Summer Writing Ingtitute 86



APPENDIX L (3)

Name: Date:

Plants Without Seeds Worksheet

What are the five characteristics common to al plants?

What six things do plants need to live?

Name three plants you eat.

What is the difference between vascular and nonvascular plants?

How does a fern reproduce?

What is the difference between sexua and asexual reproduction?
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Name: TEACHER ANSWER KEY Date:

Plants Without Seeds Worksheet ANSWER KEY
What are the five characteristics common to al plants?
have chlorophyll
many celled
specidized cdls
cels have cdl walls
cannot move from place to place

What six things do plants need to live?

food, oxygen, water, light, carbon dioxide, and minerds

Name three plants you eat.

Answers will vary

What is the difference between vascular and nonvascular plants?

Vas- has structures for transporting water and food
Non- does not have transport structures

How does a fern reproduce?
On the bottom of the fern are spores. If the sporesland in the right place they produce a heart

shaped plant that forms sperm and eggs cells. The sperm cells swim to the egg cells. Once joined a new
plant grows.

What is the difference between sexua and asexual reproduction?
Asexua — one parent cell Sexua — two parent cells
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Structure of Seed Plants

Seed plants are among the most numerous plants on Earth. They are also the
plants with which most people are familiar. Seed plants are vascular plants that
produce seeds instead of spores. A seed is a protective covering for the first stage
of atiny new plant. Thetiny new plant is called a plant embryo. Most of the seed
consists of afood supply for the embryo. The food gives the embryo a quick start
when conditions are right for it to grow into afull plant. Like al vascular plants,
seed plants have true roots, stems, and leaves.

What are roots? Roots are one kind of plant organ. Roots are the parts of
the plants that grow underground. There is usually as much root underground as
thereis plant above ground. Plant roots usually grow as wide as the leaves or
branches above ground.

There are two kinds of roots. A taproot is one thick root. Carrots and
dandelions have taproots. Fibrous roots are many smaller roots. Grasses have
fibrous roots.

One important job of roots is to absorb water and mineras from the soil and
trangport it up to the stem of the plant. Roots are covered with tiny structures
called root hairs. If you study a carrot or aradish, you will see some small root
hairs, but by the time they make it to the store most have been rubbed off.

Some plants use the roots to store food. Sometimes a plant makes more
sugar than it needs. Thissugar is changed to astarch. The starch is stored in the
roots for later use. The carrots and sweet potatoes people eat are examples of this
stored starch.

What are stems? Sugar is made from the stems of sugar cane plants.
Bamboo shoots, bean sprouts, and asparagus are all stems that people ezt.

Stems are the parts of plants that connect roots and leaves. There are two
kinds of stems. Herbaceous stems are green and soft. They do not grow very big.
Tomato, daffodil, and corn plants have herbaceous stems. Woody stems are brown
and hard. Tree trunks and shrubs have woody stems.

The most important job of stemsisto move or transport water, mineras and
food. Leavesneed water delivered to them from the roots. Roots cannot carry out
photosynthesis. So roots need food delivered to them from the leaves.

Xylemisagpecia kind of cell tissue that carries water and mineras. This
tissue begins in the roots where the water and minerals are gathered. The xylem
tissue delivers the water and minerals al the way up the plant. Thistissueis made
of long, thin tubes. It isat the center of the stems.
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Another special kind of tissue carries food down the stem to the roots. This
specid tissue is caled the phloem. The food travelsin the form of sap.

Another job of stemsisto hold plants upright. This keepsthe leavesin a
position to absorb sunlight. Not all stems are upright. Y ou may remember that
fern stems are underground. Strawberry and cucumber stems lie along the ground.

L eaves are the green structures that grow off branches and stems. People eat
many kinds of leaves, such as lettuce and cabbage. There are three main parts to
leaves. The broad flat part is the blade. It is connected to the plant by athin rib
caled apetiole. The even thinner ribs throughout the blade are called veins.

L eaves are the food makers for plants. Most of a plant’s chlorophyll isin its
leaves. So the leaf’s most important job is to absorb sunlight for photosynthesis
that iswhy the leaves are broad and flat.

Leaves of plantsin hot, sunny climates tend to be small. They also tend to
have thick skins. This protects them from water loss. In shady, wet places, leaves
tend to grow big and thin. They need to gather al the sunlight they can. And the
moist air will help keep them from drying out.

Water and food move up and down plant stems. But how do important
gases, such as oxygen and carbon dioxide, move into and out of the plant? Plant
leaves have many tiny pores. A poreisalittle opening. These pores are called
stomata. The carbon dioxide necessary for photosynthesis enters the stomata from
theair. By products of photosynthesis, oxygen and water vapor, leave through the
stomata.

Two special cells guard each stoma. These cells are like doors to the stoma.
They control the opening and closing of the stoma. When there islots of water in
the plant, these guard cells are swollen like balloons. This makes them pull back
from the stoma. Water vapor can escape. Gases can comein. But if the plant is
dry, the guard cells flop together. This closes the opening of the ssoma. The guard
cells help keep a plant from drying out too much.

Look again at photosynthesis. sunlight + water + carbon dioxide = food +
oxygen. You know that the water comes from the plant roots. Thisis carried by
xylem tissue up the plant stem to the leaves. The carbon dioxide enters the plant
leaves through the stomata. Chlorophyll in the plant leaves absorbs sunlight.

The sunlight is used as energy to change the carbon dioxide and water into
sugar (food). The waste oxygen leaves the plants through the ssomata in the
leaves. Thefood is used for plant growth and energy to carry out other plant jobs.
Some food is delivered to the roots by the phloem tissue. Extrafood is stored in
roots, stems, or leaves. This surplus food is what makes the fleshy part of many of

the vegetables we edat, such as potatoes and carrots.

(Adapted from: Bledsoe, L.J. Fearon’'s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educational
Publisher, 1998. ISBN 0-835-93557-4.)
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Structure of Seed Plants

Seed plants are among the most numerous plants on Earth. They are also the
plants with which most people are familiar. Seed plants are vascular plants that
produce seeds instead of spores. A seed is a protective covering for the first stage
of atiny new plant. Thetiny new plant is caled a plant embryo. Most of the seed
consists of afood supply for the embryo. The food gives the embryo a quick start
when conditions are right for it to grow into afull plant. Like al vascular plants,
seed plants have true roots, stems, and leaves.

What are roots? Roots are one kind of plant organ. Roots are the parts of
the plants that grow underground. Thereis usualy as much root underground as
thereis plant above ground. Plant roots usually grow as wide as the leaves or
branches above ground.

There are two kinds of roots. A taproot is one thick root. Carrots and
dandelions have taproots. Fibrous roots are many smaller roots. Grasses have
fibrous roots.

One important job of roots is to absorb water and minerals from the soil and
transport it up to the stem of the plant. Roots are covered with tiny structures
called root hairs. If you study a carrot or aradish, you will see some small root
hairs, but by the time they make it to the store most have been rubbed off.

Some plants use the roots to store food. Sometimes a plant makes more
sugar than it needs. This sugar is changed to a starch. The starch is stored in the
roots for later use. The carrots and sweet potatoes people eat are examples of this
stored starch.

What are stems? Sugar is made from the stems of sugar cane plants.
Bamboo shoots, bean sprouts, and asparagus are all stems that people ezt.

Stems are the parts of plants that connect roots and leaves. There are two
kinds of stems. Herbaceous stems are green and soft. They do not grow very big.
Tomato, daffodil, and corn plants have herbaceous stems. Woody stems are brown
and hard. Tree trunks and shrubs have woody stems.

The most important job of stemsisto move or transport water, minerals and
food. Leavesneed water delivered to them from the roots. Roots cannot carry out
photosynthesis. So roots need food delivered to them from the leaves.

Xylem is aspecia kind of cell tissue that carries water and minerals. This
tissue begins in the roots where the water and minerals are gathered. The xylem
tissue delivers the water and mineras dl the way up the plant. Thistissue is made
of long, thin tubes. It isat the center of the stems.
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Another specia kind of tissue carries food down the stem to theroots. This
specid tissueis caled the phloem. The food travelsin the form of sap.

Another job of ssemsisto hold plants upright. This keeps the leavesin a
position to absorb sunlight. Not all stems are upright. Y ou may remember that
fern stems are underground. Strawberry and cucumber stems lie along the ground.

L eaves are the green structures that grow off branches and stems. People eat
many kinds of leaves, such as lettuce and cabbage. There are three main partsto
leaves. The broad flat part is the blade. 1t is connected to the plant by athin rib
called apetiole. The even thinner ribs throughout the blade are called veins.

L eaves are the food makers for plants. Most of aplant’s chlorophyll isin its
leaves. So the leaf’ s most important job is to absorb sunlight for photosynthesis
that is why the leaves are broad and flat.

Leaves of plantsin hot, sunny climates tend to be small. They also tend to
have thick skins. This protects them from water loss. In shady, wet places, leaves
tend to grow big and thin. They need to gather al the sunlight they can. And the
moist air will help keep them from drying out.

Water and food move up and down plant stems. But how do important
gases, such as oxygen and carbon dioxide, move into and out of the plant? Plant
leaves have many tiny pores. A poreisalittle opening. These pores are caled
stomata. The carbon dioxide necessary for photosynthesis enters the stomata from
the air. By products of photosynthesis, oxygen and water vapor, leave through the
stomata.

Two specia cells guard each stoma. These cells are like doors to the stoma.
They control the opening and closing of the ssoma. When there is lots of water in
the plant, these guard cells are swollen like balloons. This makes them pull back
from the stoma. Water vapor can escape. Gases can comein. But if the plant is
dry, the guard cells flop together. This closes the opening of the ssoma. The guard
cells help keep a plant from drying out too much.

Look again at photosynthesis. sunlight + water + carbon dioxide = food +
oxygen. You know that the water comes from the plant roots. Thisis carried by
xylem tissue up the plant stem to the leaves. The carbon dioxide enters the plant
|leaves through the ssomata. Chlorophyll in the plant |eaves absorbs sunlight.

The sunlight is used as energy to change the carbon dioxide and water into
sugar (food). The waste oxygen leaves the plants through the ssomata in the
leaves. Thefood is used for plant growth and energy to carry out other plant jobs.
Some food is delivered to the roots by the phloem tissue. Extrafood is stored in
roots, stems, or leaves. This surplusfood is what makes the fleshy part of many of

the vegetables we eat, such as potatoes and carrots.

(Adapted from: Bledsoe, L.J. Fearon’'s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educational
Publisher, 1998. ISBN 0-835-93557-4.)
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Photosynthesis Song

To the tune of “Oh My Darling, Clementine”

Here' s a story

Of photosynthesis.

It's how green plants make their food.
It's amazing and exciting

| know this so well

First the sun shines

On the stoma

And they let in CO2.

Next the root hairs pull in water
It goes up the xylem.

Next the chlorophyll
Absorbs sun'’s energy.

And they work together well.
Then the CO2 and the water,
Change to oxygen and food.

The oxygen is let out

By stomatain the leaves

The phloem

Moves the glucose

To be stored inside the roots

Thiswas al about

Photosynthesis.

How green plants make their food.
It's amazing and exciting

I’m so smart, can you tell?

(Taken from Tamie Berg, 5" Grade, Liberty Common School, Fort Collins, CO)

Fifth Grade, Everything in Its Place 2002 Colorado Summer Writing Ingtitute



APPENDIX N (1)

Life Cycle of Seed Plants

The seed plants are divided into two groups. cone bearing and flowering
plants. Cone-bearing plants are usually evergreen tree. Pines, firs, redwoods, and
spruces are al cone-bearers. Most of these trees have needles for leaves. The
seeds of these plants are found in the cones. Flowering plants produce seeds
ingde afruit. Daises, grass, corn, lemon trees, and maple trees are al flowering
plants.

A seed becomes a plant by a process called germination. When a seed
germinates, the embryo inside it starts developing and growing. To do this, the
seed needs the right temperature and moisture. And it needs enough oxygen.
Specid chemicasin the seed tell it when it istime to germinate. Once the plant
grows we can move to the next step of the life cycle.

The reproductive structures of seed plants are known as cones and flowers.
Female cones and flower parts contain structures called ovules, which contain the
egg. Mae cone and flower parts produce tiny grains of pollen, which house the
sperm. For reproduction to take place, a sperm cell and egg cell must join. This
means that a pollen grain must somehow get to the ovule. The way this happensis
caled pollination.

Wind can play abig part in pollination. Pollen grains are light and dusty.
Wind knocks them off and they land by the ovule. Animals aso help in pollinating
plants. Bees, butterflies, moths, birds, land on the part where pollenisand carry it
to the ovule of the other plant. Thisis called cross-pollination. Plants can also
sf-pallinate. This happens when the pollen from a plant lands on the same plant.

If everything goes right, pollination is followed by fertilization. Thisis
where the sperm cdll joins with the egg cell. Soon a seed beginsto grow. If al
seeds fell right under the parent plant, they would have a hard time growing. They
would be too crowded. They would die for lack of water, sunlight and nutrients.

However, many seeds have specia ways of getting some distance away from
the parent plant. Fruits play abig part in this. Animals often gather fruits and
carry them away to eat. They may be far away before the seeds are dropped. The
wind also carries seeds away. Other seeds attach to peopl€e’ s clothing or to animal
fur. For this reason, plants produce many, many seeds. Only afew grow into new
plants. If the seed landsin the right spot, it will grow into a new plant and the
cycleis complete.

All seed plants reproduce sexually. However, some can also reproduce
asexually. Some trees send up suckers from the roots. These are new shoots that
grow straight out of the roots. They form new young trees.
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Strawberry plants produce runners. These are stems that grow along the
ground. Sometimes a runner grows roots. A new strawberry plant begins growing
where the roots are. Mint plants have underground runners. In thisway, mint
plants reproduce very quickly.

Some plants grow from bulbs. Bulbs are plant stems with stored food. An
onionisabulb. Many flowers such as tulips grow from bulbs.

Another way for plants to reproduce asexualy isfrom cuttings. A cutting is
apart of aplant stem or aleaf. Itiscut off aplant and put in water. The cutting
will grow roots and become a new plant.

Plants that are produced asexually are exactly like the parent plant. They
have the same genetic makeup. For this reason, asexua reproduction is an
important tool for farmers and gardeners. They are able to keep the high quality of
aplant by taking cuttings to make more of the high quality plant.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Life Cycle of Seed Plants

The seed plants are divided into two groups: cone bearing and flowering
plants. Cone-bearing plants are usually evergreen tree. Pines, firs, redwoods, and
spruces are al cone-bearers. Most of these trees have needles for leaves. The
seeds of these plants are found in the cones.  Flowering plants produce seeds
ingde afruit. Daisies, grass, corn, lemon trees, and maple trees are al flowering
plants.

A seed becomes a plant by a process called germination. When a seed
germinates, the embryo inside it starts developing and growing. To do this, the
seed needs the right temperature and moisture. And it needs enough oxygen.
Specid chemicasin the seed tell it when it istime to germinate. Once the plant
grows we can move to the next step of the life cycle.

The reproductive structures of seed plants are known as cones and flowers.
Female cones and flower parts contain structures called ovules, which contain the
egg. Mae cone and flower parts produce tiny grains of pollen, which house the
sperm. For reproduction to take place, a sperm cell and egg cell must join. This
means that a pollen grain must somehow get to the ovule. The way this happensis
called pollination.

Wind can play abig part in pollination. Pollen grains are light and dusty.
Wind knocks them off and they land by the ovule. Animals also help in pollinating
plants. Bees, butterflies, moths, birds, land on the part where pollenisand carry it
to the ovule of the other plant. Thisis called cross-pollination. Plants can also
Hf-pallinate. This happens when the pollen from a plant lands on the same plant.

If everything goes right, pollination is followed by fertilization. Thisis
where the sperm cell joins with the egg cell. Soon a seed begins to grow. If all
seeds fell right under the parent plant, they would have a hard time growing. They
would be too crowded. They would die for lack of water, sunlight and nutrients.

However, many seeds have special ways of getting some distance away from
the parent plant. Fruits play abig part in this. Animals often gather fruits and
carry them away to eat. They may be far away before the seeds are dropped. The
wind also carries seeds away. Other seeds attach to peopl€'s clothing or to animal
fur. For thisreason, plants produce many, many seeds. Only afew grow into new
plants. If the seed lands in the right spot, it will grow into a new plant and the
cycle is complete.

All seed plants reproduce sexually. However, some can also reproduce
asexudly. Some trees send up suckers from the roots. These are new shoots that
grow straight out of the roots. They form new young trees.
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Strawberry plants produce runners. These are stems that grow along the
ground. Sometimes arunner grows roots. A new strawberry plant begins growing
where the roots are. Mint plants have underground runners. In thisway, mint
plants reproduce very quickly.

Some plants grow from bulbs. Bulbs are plant stems with stored food. An
onionisabulb. Many flowers such as tulips grow from bulbs.

Another way for plants to reproduce asexually is from cuttings. A cutting is
apart of aplant stem or aleaf. It iscut off aplant and put in water. The cutting
will grow roots and become a new plant.

Plants that are produced asexually are exactly like the parent plant. They
have the same genetic makeup. For this reason, asexual reproduction is an
important tool for farmers and gardeners. They are able to keep the high quality of
aplant by taking cuttings to make more of the high quality plant.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Life Cycle of aPlant

Start slow and get faster — do several times

Germination — Hand growing out of other hand (like a flower)
Pollination — Fist in air, other hand sprinkles invisible pollen on other hand
Fertilization — Two fists meet (represents the egg and the sperm joining)

Seed dispersal — Shake hand in front of you as if feeding grain to chickens

(Taken form Tamie Berg, 5" Grade, Liberty Common School, Fort Collins, CO)
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Parts of a Flower

Some flowers are much more showy than others. Roses, cherry blossoms,
and irises are al examples of bright, beautiful flowers. Grasses, on the other hand,
have flowers you cannot even see. Thejob of flowers, whether showy or not, isto
help reproduce the plant. Asyou read about the typical parts of aflower, kegpin
mind that the descriptions do not apply to al flowers. For example, some flowers
have only male reproductive parts, and some lack petals.

When aflower is still abud, it is enclosed by leaf like structures called
sepals. Sepals protect the developing flower. Once the sepals fold back and the
flower opens, colorful leaf like structures called petals are revedled. The colors,
shapes and odors of the petals attract insects and other animals. These creatures
play avital role in the reproduction of flowering plants.

Within the petals are the flower’ s reproductive organs. Petals can be groups
of three, called monocots or in groups of fours or fives, called dicots. The thin
stalks topped by small knobs are the male reproductive organs, or stamens. The
gak-like part of the stamen is caled the filament, and the knob like part is called
the anther. The anther produces pollen.

The female reproductive organs, or pistils, are found in the center of the
flower. Some flowers have two or more pistils; others have only one. The pistil
has two parts the sticky top is the stigma and the hollow stick leading to afat part
isthe style. Thefat part at the bottom of the pistil is the plant ovary. The ovary
contains the egg cells.

Besides the parts of the flower, flowers tend to fall into three groups based
on how long it takes them to produce flowers and how long they live. The three
groups are annuals, biennials, and perennials. Annuals are plants that complete
their life cycle within one growing season. Plants that complete their life cyclein
two years are caled biennials. Still others live for more growing seasons. Plants
that live for many years are cdled perennials.

(Adapted from: Bledsoe, L.J. Fearon’'s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Parts of a Flower

Some flowers are much more showy than others. Roses, cherry blossoms,
and irises are al examples of bright, beautiful flowers. Grasses, on the other hand,
have flowers you cannot even see. The job of flowers, whether showy or not, isto
help reproduce the plant. Asyou read about the typical parts of aflower, kegpin
mind that the descriptions do not apply to al flowers. For example, some flowers
have only male reproductive parts, and some lack petals.

When aflower is fill abud, it is enclosed by leaf like structures called
sepals. Sepals protect the developing flower. Once the sepals fold back and the
flower opens, colorful leef like structures called petds are revealed. The colors
shapes and odors of the petals attract insects and other animals. These creatures
play avital role in the reproduction of flowering plants.

Within the petals are the flower’ s reproductive organs. Petals can be groups
of three, called monocots or in groups of fours or fives, caled dicots. Thethin
stalks topped by small knobs are the male reproductive organs, or stamens. The
salk-like part of the stamen is called the filament, and the knob like part is called
the anther. The anther produces pollen.

The femal e reproductive organs, or pistils, are found in the center of the
flower. Some flowers have two or more pistils; others have only one. The pistil
has two parts the sticky top is the stigma and the hollow stick leading to a fat part
isthe style. The fat part at the bottom of the pitil isthe plant ovary. The ovary
contains the egg cells.

Besides the parts of the flower, flowers tend to fal into three groups based
on how long it takes them to produce flowers and how long they live. The three
groups are annuals, biennias, and perennias. Annuals are plants that complete
their life cycle within one growing season. Plants that complete their life cyclein
two years are called biennias. Still otherslive for more growing seasons. Plants
that live for many vears are caled perennials.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Name: Date:

Parts of A Flower
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Name: _ TEACHERKEY Date:

Parts of A Flower

PETAL
PISTIL
STIGMA
OVARY
SEPAL
STAMEN
ANTHER
FILAMENT
POLLEN
STYLE
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Invertebrates

The anima kingdom has two main characteristics. Firgt, al animals have
many cells. These cells are specidized. Second, animals al get their energy by
eating other organisms. Animals cannot make their own food. So, animals must
be able to move around.

The animal kingdom is broken into two main groups. Thefirst group is
made of animals without backbones. Animals with no backbones are called
invertebrates. Jellyfish, worm, starfish, snails, octopuses, insects, and spiders are
al invertebrates. Animalsthat have backbones are called vertebrates. Vertebrate
animals are usually more complex than invertebrate animals. Fishes, birds, bears,
lizards, snakes, squirrels, and monkeys are al vertebrates.

Sponges are the simplest kind of animal. They have afew kinds of
specialized cells. Sponges are able to reproduce in a special asexua way. One
sponge can be cut into ten pieces. Each of those pieces becomes a new sponge.
Sponges a so reproduce sexualy. The offspring swim away from the parent and
find another rock to attach to.

Jellyfish, sea anemones, and coral belong to another group of invertebrates
caled hollow-bodied animas. They are al dike in that their bodies are big sacks.
This big sack has one opening, amouth. Surrounding the mouth of the jellyfish are
tentacles. These are like arms but they have stingers. Corals are different in that
they have a hard covering called an exoskel eton.

All worm are invertebrates. There are three groups:. flatworms,
roundworms, and segmented worms. Most flatworms are parasites. A tapeworm
Is a common type of flatworm. Roundworms have simple digestive systems and a
well-devel oped nervous system. The common earthworm is a segmented worm.
Its body is divided into 100 to 180 ring-like segments. Earthworms move by
means of muscles. Tiny bristles on their skin make moving in soil easier. These
animals are much more developed than flatworms or roundworms. Earthworms
have a head, tail, mouth, intestines, blood, nerves, and even atiny brain.

Starfish, sea urchins, and sand dollars al belong to another group of animals
called spiny-skinned animals. They al live in the ocean. They have thin delicate
skins. The skinis covered with spines. Starfish have tube feet. They use these to
hold onto rocks. They aso use them to open clams asfood. Once a starfish has
opened a shellfish, it does something unusual. 1t opensits mouth and pushes out it
stomach. The stomach goes into the shell and digests the food. Then the starfish
swalows its own stomach again.
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Mollusks can be very tasty food for people. Clams, oysters, squid, octopus,
and snails are all mollusks. All mollusks have soft bodies. Most of them have
shell coverings, though squids and octopuses do not. The shell form on a special
part of the skin called the mantle. Most molluskslivein sat water. Besides being
eaten, many mollusks are helpful to people. Chickens eat crushed oyster shellsfor
calcium and snails help keep aguariums clean for clear viewing.

Arthropods include insects, spiders, crabs, lobsters, scorpions, centipedes,
and millipedes. These animals dl have three thingsin common. First, they are
covered with a hard exoskeleton. Second, they have bodies that are divided into
segments. Third, they have jointed appendages. Appendages are body parts that
extend out from the body such as arms, legs, wings, and claws. Jointed
appendages are ones that can bend at certain places.

Insects are the biggest group of arthropods. In fact, they are the biggest
group of animas living on land. Grasshoppers, flies, butterflies, beetles, and bees
arejust afew. The bodies of insects are divided into three parts. a head, athorax,
or chest area, and an abdomen, the end part. Insects have three pairs of legs and
usudly have wings, too.

Spiders are another kind of arthropod. They help keep the number of insects
down by eating them. People usually confuse spiders for insects but they are really
arachnids. Spiders have only two body sections and have four pairs of legs.

L obsters and crabs are in another class of arthropods called crustaceans.
Crustaceans have hard shells, atwo-part body, and antennae. Crustaceans are very
popular seafood.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jrsey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Invertebrates

The anima kingdom has two main characterigtics. Fird, all animals have
many cells. These cells are specialized. Second, animals all get their energy by
egting other organisms. Animals cannot make their own food. So, animals must
be able to move around.

The animal kingdom is broken into two main groups. The first group is
made of animals without backbones. Animals with no backbones are called
invertebrates. Jellyfish, worm, starfish, snails, octopuses, insects, and spiders are
al invertebrates. Animals that have backbones are called vertebrates. Vertebrate
animals are usually more complex than invertebrate animals. Fishes, birds, bears,
lizards, snakes, squirrels, and monkeys are al vertebrates.

Sponges are the simplest kind of animal. They have afew kinds of
speciaized cells. Sponges are able to reproduce in a special asexua way. One
sponge can be cut into ten pieces. Each of those pieces becomes a new sponge.
Sponges a so reproduce sexualy. The offspring swim away from the parent and
find another rock to attach to.

Jallyfish, sea anemones, and coral belong to another group of invertebrates
caled hollow-bodied animals. They are dl dikein that their bodies are big sacks.
This big sack has one opening, amouth. Surrounding the mouth of the jellyfish are
tentacles. These are like arms but they have stingers. Corals are different in that
they have a hard covering called an exoskeleton.

All worm are invertebrates. There are three groups. flatworms,
roundworms, and segmented worms. Most flatworms are parasites. A tapeworm
Is a common type of flatworm. Roundworms have simple digestive systems and a
well-devel oped nervous system. The common earthworm is a segmented worm.
Its body is divided into 100 to 180 ring-like segments. Earthworms move by
means of muscles. Tiny bristles on their skin make moving in soil easier. These
animals are much more devel oped than flatworms or roundworms. Earthworms
have a head, tail, mouth, intestines, blood, nerves, and even atiny brain.

Starfish, sea urchins, and sand dollars all belong to another group of animals
called spiny-skinned animals. They al live in the ocean. They havethin ddicate
skins. The skin is covered with spines. Starfish have tube feet. They use these to
hold onto rocks. They also use them to open clams asfood. Once a starfish has
opened a shellfish, it does something unusual. 1t opens its mouth and pushes ot it
stomach. The stomach goes into the shell and digests the food. Then the starfish
swalows its own stomach again.
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Mollusks can be very tasty food for people. Clams, oysters, squid, octopus,
and snails are al mollusks. All mollusks have soft bodies. Most of them have
shell coverings, though squids and octopuses do not. The shell form on a specid
part of the skin called the mantle. Most mollusks live in salt water. Besides being
eaten, many mollusks are helpful to people. Chickens eat crushed oyster shellsfor
calcium and snails help keep aguariums clean for clear viewing.

Arthropods include insects, spiders, crabs, lobsters, scorpions, centipedes,
and millipedes. These animals al have three thingsin common. Firg, they are
covered with a hard exoskeleton. Second, they have bodies that are divided into
segments. Third, they have jointed appendages. Appendages are body parts that
extend out from the body such as arms, legs, wings, and claws. Jointed
appendages are ones that can bend at certain places.

Insects are the biggest group of arthropods. In fact, they are the biggest
group of animals living on land. Grasshoppers, flies, butterflies, beetles, and bees
are just afew. The bodies of insects are divided into three parts. a head, a thorax,
or chest area, and an abdomen, the end part. Insects have three pairs of legs and
usualy have wings, too.

Spiders are another kind of arthropod. They help keep the number of insects
down by eating them. People usualy confuse spiders for insects but they are really
arachnids. Spiders have only two body sections and have four pairs of legs.

L obsters and crabs are in another class of arthropods called crustaceans.
Crustaceans have hard shells, a two-part body, and antennae. Crustaceans are very
popular seafood.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Name Date
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Answer Key to Animals

1 Invertebrates

2, Vertebrates

3 Backbones

4, No backbones

5. Sponges

6. Hollow-bodied animals

7. Worms

8. Spiny-skinned animals

9, Mollusks

10.  Arthropods

11.  Jdlyfish, sea anemones, cord

12.  Starfish, seaurchins, sand dollars
13.  Flatworms

14.  Roundworms

15.  Segmented worms

16.  Clams, oysters, squid, octopus, snails
17. I nsects

18.  Arachnids

19.  Crustaceans

20.  Grasshoppers, flies, butterflies, beetles, bees
21.  Spiders

22.  Lobsters, crabs
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Vertebrates

Vertebrates are animals with backbones. Vertebrates can be either cold-
blooded or warm-blooded. Cold-blooded animals do not have a constant body
temperature. Their bodies take on the temperature of their environment. Fish, for
example are cold-blooded. If they are swimming in cold water, their bodies are
cold. If they are swvimming in warm water, their bodies are warm.

You are warm-blooded. That means that you maintain a constant body
temperature. Fat, feathers, and fur al help warm-blooded animals to maintain their
body temperatures. Generaly, warm-blooded animals must eat more than cold-
blooded ones. That is because warm-blooded animals use alot of energy trying to
stay warm. Warm-blooded animals must maintain their body temperature. The
vertebrates are broken down into five groups:. fish, amphibians, reptiles, birds, and
mammals.

Shark, salmon, goldfish, bass, trout, cod, red snapper, and catfish are al fish.
These cold-blooded vertebrates al livein water. Most of them have dim, pointed
bodies. This shape allows them to cut through the water better. They use their fins
for svimming. Fish also have scales covering their bodies. These scales have
rings on them. Each ring stands for one year of growth. Another specia feature of
fishisgills. Gillsare mgor organs of their respiratory system. Gills are behind
the mouth under aflap of skin and bone. The function of the gillsis to get oxygen
from the water. Female fish reproduce by laying eggs. Some lay millions of eggs.
Many of them never get fertilized.

Frogs, toads, and sdlamanders are al amphibians. Amphibians can live both
on land and in water. Amphibians live the early part of their livesin water and the
latter parts of their lives on land. These vertebrates have moist, dimy skin. They
are cold-blooded. Frogs usudly reproduce in the spring. They lay their eggsin
water or they would dry out. The fertilized eggs develop into little organisms
called tadpoles. They have gills for getting oxygen out of the water. However, as
the tadpole developsit loses it gills and develops lungs. A frog when adult can still
breathe in the water. They absorb the oxygen through their moist skin.

Lizards, snakes, turtles, crocodiles, and alligators are dl reptiles. These are
cold-blooded animals that breathe air with lungs and live mostly on land. The skin
of reptilesis made of dry scales. These scales help reptiles keep water in their
bodies. The scales also protect the animals from rough surfaces such as sand and
rocks. Except for snakes and many line lizards, reptiles have four legs. Most
reptiles have clawed toes. In reproduction, reptiles fertilize eggs inside the female.
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However, development of the young happens outside the female' s body. Some
reptiles lay leathery eggs on land. The soft shells protect the eggs. They keep the
eggs from drying out. Some snakes bear offspring without laying eggs outside
their bodies.

Birds are warm-blooded vertebrates. They have lungs for breathing air.
They aso have four appendages, two wings and two legs. Their bodies are
covered with feathers. Feathers allow birds to keep constant body temperatures.
They have hollow bones, which keeps their bodies light so they can fly.
Fertilization takes place ingde the female bird. The female lays hard-shelled,
fertilized eggs. Their young start out as a something called a zygote. The zygote
grows and matures to become an embryo. The embryo continues growing till the
new anima isformed. For al animals these are the basic stages of reproduction.
Some animals change the names of steps, or include others.

Mammals are highly developed, hairy, warm-blooded animals that feed on
their mother’s milk when young. Humans, bears, giraffes, mice, bats, deer, cats,
dogs, whales, and raccoons are al mammals. Mammals have two sets of
gppendages. Mammals that live in the sea have flippers. Mammals that walk have
legs. People have arms. Many mammals have tails. All mammas breathe air
through lungs.

Mammals all share five important characteristics. Mammals have hair on
their bodies. Even the sea mammals are born with a fuzz and as adults have
whiskers. Most mammals give birth to live young. This means that they do not
lay eggs. At birth, their babies are fully developed infant mammals. Mammals
feed their young with milk from their mother’s. All female mammals have
mammary glands that produce milk. Mammals care for their young until they can
care for themsdves. Most newly born animals are on their own from the start.
Mammals, however, feed and protect their young. Many teach their young how to
hunt, clean and protect themselves. Mammals have big brains. They are the most
intelligent group of animals on Earth.

There are afew unusual mammals. Bats because they can fly. Whales,
porpoises, seals, and dolphins are unusua because they livein the sea. Others
include the duck-billed platypus, anteater, and kangaroos. Even with their oddities
these animals are dl classified as mammals.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educational Publisher, 1998.
ISBN 0-835-93557-4.)
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Vertebrates

Vertebrates are animals with backbones. Vertebrates can be either cold-
blooded or warm-blooded. Cold-blooded animals do not have a constant body
temperature. Their bodies take on the temperature of their environment. Fish, for
example are cold-blooded. If they are swimming in cold water, their bodies are
cold. If they are swvimming in warm water, their bodies are warm.

You are warm-blooded. That means that you maintain a constant body
temperature. Fat, feathers, and fur al help warm-blooded animas to maintain their
body temperatures. Generdly, warm-blooded animals must eat more than cold-
blooded ones. That is because warm-blooded animals use alot of energy trying to
stay warm. Warm-blooded animals must maintain their body temperature. The
vertebrates are broken down into five groups. fish, amphibians, reptiles, birds, and
mammals.

Shark, salmon, goldfish, bass, trout, cod, red snapper, and catfish are all fish.

These cold-blooded vertebrates al live in water. Most of them have dim, pointed
bodies. This shape alows them to cut through the water better. They use ther fins
for swimming. Fish also have scales covering their bodies. These scales have
rings on them. Each ring stands for one year of growth. Another specia feature of
fishisdills. Gills are maor organs of their respiratory system. Gills are behind

the mouth under aflap of skin and bone. The function of the gillsis to get oxygen
from the water. Female fish reproduce by laying eggs. Some lay millions of eggs.
Many of them never get fertilized.

Frogs, toads, and salamanders are all amphibians. Amphibians can live both
on land and in water. Amphibianslive the early part of their livesin water and the
|atter parts of their lives on land. These vertebrates have moist, dimy skin. They
are cold-blooded. Frogs usualy reproduce in the spring. They lay their eggsin
water or they would dry out. The fertilized eggs develop into little organisms
caled tadpoles. They have gillsfor getting oxygen out of the water. However, as
the tadpole developsit losesit gills and develops lungs. A frog when adult can till
breathe in the water. They absorb the oxygen through their moist skin.

Lizards, snakes, turtles, crocodiles, and aligators are al reptiles. These are
cold-blooded animals that breathe air with lungs and live mostly on land. The skin
of reptilesis made of dry scales. These scales help reptiles keep water in their
bodies. The scales also protect the animals from rough surfaces such as sand and
rocks. Except for snakes and many line lizards, reptiles have four legs. Most
reptiles have clawed toes. In reproduction, reptiles fertilize eggs insde the female.
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However, development of the young happens outside the femal€ s body. Some
reptiles lay leathery eggs on land. The soft shells protect the eggs. They keep the
eggs from drying out. Some snakes bear offspring without laying eggs outside
their bodies.

Birds are warm-blooded vertebrates. They have lungs for breathing air.
They also have four appendages, two wings and two legs. Their bodies are
covered with feathers. Feathers allow birds to keep constant body temperatures.
They have hollow bones, which kegps their bodies, light so they can fly.
Fertilization takes place ingde the femae bird. The femae lays hard-shelled,
fertilized eggs. Their young start out as a something called a zygote. The zygote
grows and matures to become an embryo. The embryo continues growing till the
new animal isformed. For al animals these are the basic stages of reproduction.
Some animals change the names of steps, or include others.

Mammals are highly developed, hairy, warm-blooded animals that feed on
their mother’ s milk when young. Humans, bears, giraffes, mice, bats, deer, cats,
dogs, whales, and raccoons are dl mammals. Mammals have two sets of
appendages. Mammals that live in the sea have flippers. Mammals that walk have
legs. People have arms. Many mammals have tails. All mammals breathe air
through lungs.

Mammals adl share five important characteristics. Mammals have hair on
their bodies. Even the sea mammals are born with afuzz and as adults have
whiskers. Most mammals give birth to live young. This means that they do not
lay eggs. At birth, their babies are fully developed infant mammals. Mammals
feed their young with milk from their mother’s. All femade mammals have
mammary glands that produce milk. Mammals care for their young until they can
care for themselves. Most newly born animals are on their own from the start.
Mammals, however, feed and protect their young. Many teach their young how to
hunt, clean and protect themselves. Mammals have big brains. They are the most
intelligent group of animals on Earth.

There are afew unusual mammals. Bats because they can fly. Whales,
porpoises, sedls, and dolphins are unusua because they live in the sea. Others
include the duck-billed platypus, anteater, and kangaroos. Even with their oddities
these animas are adl classfied as mammals.

(Adapted from: Bledsoe, L.J. Fearon’s Biology Second Edition. Upper Saddle River, New Jersey: Globe Fearon Educationa Publisher, 1998.
ISBN 0-835-93557-4.)
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Name Date

Animals

3) 4) o) ©) /)

I I I I I
characteristics characteristics characteristics characteristics characteristics

I I I I I

8) A 13) A 18) A 23) A 28)

) 5 14) 5 19) 5 24) 5 29)

10) C 15) C 20) C 25) C 30)

11) D 16) D 21) D 26) D 31)

12) N 1/) N 22) N 2() N 32)

A. Live (land/water)

B. Born (livelegg)

C. Blooded (cold/warm)
D. Skin (covering)

E. Breathe (lung/gills)
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1. Vertebrates 2. Invertebrates

All other answers will be under the headings because it doesn’t matter which block
they go under.

Fish
A- water
B- eggs
C- cold
D- scaes
E- gills

Reptiles
A- land
B- eggs
C- cold
D- scaes
E- lungs

Amphibians
A- both
B- eggs
C- cold
D- moist, dimy skin
E- both

Birds
A- land
B- eggs
C- wam
D- feathers
E- lungs

Mammds
A- both E- lungs
B- live
C- wam
D- hair of fur
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Name Date

Name the five kingdoms.

The plant kingdom includes two groups. What are they and how do they differ?

The fungi kingdom contains three groups. What are they?

The moneran kingdom was divided into two groups. What are they?

The protist group was divided into three groups. What are they?

The animal kingdom was divided into two groups. What are they and how do they differ?

The invertebrate group includes five smaller groups. What are they?

The vertebrate group includes two smaller groups. What are they and which of the five classes fit under
each?

Define the following words:

Virus—

Host —
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Parasite —

Monerans —

Heterotroph —

Autotroph —

Protist —

Fungus-

Photosynthesis-

Xylem:
Phloem-

Germination —
Pollination —
Fertilization —
Pollen —

Pistil —
Stamen -
Annuas-
Biennial-

Perennial —
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APPENDIX R (1), page 3

Date

1
I
requires
I
2)
I
resultsin
I
3)
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Reproduction

can be
4)
\\
in in
Flowering plants Animals
I I
requires requires
b) 6) 10) 11)
jointo jointo
form form
/) 12)
| |
8) 13)
v) 14)
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Answer Key for Five Kingdom test.

Name the five kingdoms.

Plant, Animal, Fungi, Protist, Moneran

The plant kingdom includes two groups. What are they and how do they differ?

Vascular and Nonvascular Vascular have structuresfor transporting water and nutrients,
nonvascular do not

The fungi kingdom contains three groups. What are they?

yeasts molds and mushrooms

The moneran kingdom was divided into two groups. What are they?
bacteria and viruses

The protist group was divided into three groups. What are they?
plantlike, animal like and fungus like protists

The animal kingdom was divided into two groups. What are they and how do they differ?
vertebrates (backbones) invertebrates (no backbones)

The invertebrate group includes five smaller groups. What are they?
sponges, wor ms, hollow-bodied animals, spiny-skinned animals, arthropods
The vertebrate group includes two smaller groups. What are they and which of the five classes fit under

each?
Cold-blooded — reptiles, amphibians, fish Warm-blooded — bird, mammals

Define the following words:

Virus—tiny particlesthat can invade living cells

Host — a living thing that provides a home and/or food for a parasite
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Parasite —or ganism that surviveson or in a host organism
Monerans —single celled organismsthat lack a nucleus
Heterotroph —don’t make own food
Autotroph —can make own food
Protist — one celled organism with a nucleus
Fungus-a heter otr oph usually multicellular that releases chemicals that digests the substance on
which it isgrowing
Photosynthesis-the process by which plant cells use sunlight ener gy to make food from water and

carbon dioxide

Xylemtissue in roots and stemsthat carries water up the plant
Phloemtissue in roots and stemsthat carriesfood down the plant

Germination —the process by which a plant embryo develops

Pollination —the process by which pollen reaches an egg

Fertilization —the joining of sperm and egg cells

Pollen — yellow grain that holds sperm

Ridil -female part of the flower

Stamen —male part of the flower

Annuds-plants that complete their life cycle within one growing season
Biennia-plants that complete their life cycle in two years

Perennia — plantsthat live for many years
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Asexud

One organism
Two organisms
Sexual

Sperm

Egg

Seed

Sprout
New plant
Sperm

Egg
Zygote
Embryo
New anima

© oo N bk WD

EBREB
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Grading Sheet for Kingdom Day

Name:

Kingdom:

Dressed their part
Group was well organized
Everyone in group spoke

Each member had a name tag
with genus, species name

Creativeness in costume design
Display board of their kingdom
Speech was memorized

Speech was organized well

Student showed knowledge of
their organism

Comments:

(10 points possible)

(10 points possible)
(10 points possible)
(10 points possible)
(10 points possible)
(10 points possible)

Totd:
Grade:
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