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ABSTRACT

These five environmental education science units are
designed for use in the seventh grade. Skills such as note taking,
organizing information, critical thinking, analysis of data, and
scientific skills, and the correlation between skills and content
area are emphasized throughout the units to develop in the student a
greater understanding of his role in the environment, and the
interdependencies between all living things and the environment. Each
unit is developed around long range objectives which reflect and
reinforce the objectives of the othe- four nnits. Objectives,
activities and strategies, materials, and evaluation techniques are
identified for each of the five science units. The first unit is
basically an introduction to the series, emphasizing skills as well
as introducing the student to his environment with an ecology
project. Unit 2 discusses the process of photosynthesis and the
importance of green plants. Unit 3 centers on animals and their
relation to others of the same and different species. Unit U4 stresises
the importance of interactions between plants and animals. Human

ecology is discussed in Unit S in light of pollution and possible L

solutions. Appendixes and supplementary materials are included.
(Author/TK)
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Activity List for Unit One

Activity # Objectives
1)  Ecology Project A, B&C
2a) ldentification of Microscope Parts D&E
2b) Setting up and caring for the microscope - D&E
3) Learning to use compound microscope D&E
optional

3a) Using compound microscope w/ many objective lenses D&E
4) Evaluation of activities 2 é 3 F

5) Scientific Tools Lab G

6) Fun and Games with Scientific Tools G

7) Presenting Data H-M
8) Quiz for Activity #7 : H=-M

9) Checkpoint 6.2 from M & E N
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INTRODUCT ION

- Ecology means the interdependence of plants and animals with each
other and their physical environment. This is a conplex phenomené to
understand all at oace. If taken apart, however, and studied piece by
picce it becomes very logical.

$kills, at this level, are very important. Such things as language
skills, note taking, organizing information, critical thinking, analysis
of data and scientific skills ake only some of the skills that are going
to be covered.

The first unit is basically an introduction to the year, emphasizing
skills as well as introducing the student to his environment with an
ecology project. Unit Il discusses the process of photosynthesis and the
importance of green plants as producers of food for all other organisms.
Unit III centers on animals and their relation to others of the same
species and to others of different species.

Unit IV stresses the importance of the interactions between plants and
animals within an entire community. And finally in Unit V human ecology is |
- discussed. The different kinds of pollution afe examined and possible
so}utions to the problems are discussed. |

.»Skills are emphasized throughout the whole curriculum. A correlation
between content area and sxills is of vital importance at this level in
education. Through our designed activities the student will become more

aware of his role in the environment.




RATIONALE BEST COPY RVAILABLE

In todav's dynamic, extremely mechanized werld the word pollution
18 heard and seen at every turn. Repition has created an air of non-
chalance about the problem in some cases, while scare tactics have forced
individuals o ignora the droblem because of lack of understanding, In
this curriculum, it 1s our goal to use neither repetition nor scare tactics
but to 2cucate and create an understanding of the way things oujht to be
in natura,

Nature itseif is a complex, fascinating phenomena. There is a
delicate balance which must be maintained. Everything depends on some-
thing else. Plants and animals depend on each other and they each depend
alsc on such things as sunlight, water, air and soil. Human beings are
part of this interdependence. They must, therefore, cooperate and compete
in nature but they connot take all and return nothing. It is vital that
we understand the intricacies of the natural worid in which we live before
we can beqin to sclva the problems we have created and are continuing to
create. (Many of the solutions are natural).

It is the goal of this curriculum to teach natural phenomena and
Create an understanding of the interdependence between all 1iving things
and their environment. Then we may begin to find solutions to the problems

man. kas <reated for hinself,




I. Unit 1

A

B.

I11. Unit 11

BEST COPY AVAILABLE
ENVIROMMENTAL EDUCATION = GRADE 7

Techniques of Inquiry

gcology project

luadrant study « to be done at home (wicro-ecosystem)

a. data collection

b. data analysis

¢. concluding report for jhvestigation

Classroom analysis of quadrant study

a. student developaent of format for report of investigation
b, revisien of siudent development of format

Skills needed for inguiry (in class, simultaneous with project)

lc

(R

Invastigations to devalop the following:

a, questioning

b. observing

¢, c¢lassifying and orgainizing

d. hypothesizing

¢. testing hypothesis (controlled experiments)

. summarizing and concluding

5k111 deve 1opnent based on: LIFE SCIENCE INVESTIGATION
MAN AND THE ENVIRONMENT

Primary Energy Sources (producers)

A.

A.

Photosynthesis
1. Sun
2. So0il (minerals)
3. Cycles
a, water

b. carbon dioxide/oxygen

Types of plants

1.
2.
3.

algae
non-green (decomposer)
green

Unit TII Animal niches

Tnteractions within a population

1.
2.

2

- s

Definition of species

Competition.

a. Food
1. carnivore {meat eater)
2. herbivore (plant eater)
3. omnivore (piant and meat eater)
O.. space
¢, mate
Cooneratwen

‘ntevactions between populations in a community

N3 ot
- -

3.

Jefinition of commnity

Predator/prey rolationships

a. examnlas of typical predator/prey relationships
b, scavangers

C. sapruphytes

Symbiotic Relationships

a. parasite



ENVIRONMENTAL EDUCATION - GRADE 7
BEST COPY AVAILABLE
111, Unit I1I Animal niches (cont,)
%, Adaptation for survival
a,  camoutlage
b, extinction-natural (and tentatively man-made)

v, Unit IV Interd<+aon5 wah1n the (entire) community

PERETI ey

1. FTow of enerqy
2. Simple food chain

B. Nature's racyclement
1. Hitrogen cvcle
. Review Unit 11. A,

C. Changes in the community - succession
D. Ecology project #2 - study of same quadrant (micro-ecosystem)

V. Unit V  Human ccology
Ny
1. Composition of pure air
2. Nature of pollution
3. Collect data - (skill use, discussion)

Bn .i‘ater )
similar treatment as air

C. Land
similar treatment as air

D. Noise
similar treatment as air

E. Living things
similar treatment as air

_F.. Population _
similar treatment as air but show how it affects A-E
G. Solutions : : - ' :
1. Discussion
a. riaht vs. responsibility
b. nlanning

c. veilues

4. apnathy 1

e. suamary - "an organism cannot live alone"
2. Project

to be coordinated with at least two academic areas

INew York State £nvironmental Ed. Syllavus 7-12




L ONG RANGE BEHAVIORAL OBJECTIVLS

Unit I Techniques of -Inquiry _
1. Given an ecology project the student will pick a plot of land,
determine what variables should be measured, observe these &
record data and make a concluding report.

2. Given a group of investigations the student will develop the
following skills:
a) questioning
b) ‘observing & recording data
c) hypothesizing
d) testing the hypothesis
e) summarizing & concluding

3. Given an assignment to solve a problem the student will design
an experiment to solve the problem.

Unit IT  PRIMARY ENERGY SOURCES .

1. Given a series of various activities related to photosynthesis
the student will understand the concept (of photosynthesis) as
the process by which food and 02 are produced by green plants:
all living things depend on this process for survival,

2. The student will determine that all plants are not the same
(some are more complex than others) after making observations of
~algae, non-green and green plants.

Unit III. Animal Niches
A. The student will hypothesize that the organism within a population
interact both cooperatively and competitively after completing .
a series of various activities.

B. The student will observe that.different population within a
community interact with each other in a manner that maintains
the delicate balance of nature by comleting a series of various
activities.

Unit IV Interactions within the community - - " o
A. The student should understand through investigations and discussions
that all organisms compete with each other for available food in a
complex food web and depend on the energy supplied by the environ-
ment for survival,

B. The student will interpret illustrations, diagrams and other audio-
visual aids to comprehend that there is a continuous, natural re-
cycling of many elements.

€. By analyzing examples of changing land and pond communities the
student should internalize the concept that communities change and
grow just as an organism does through successive steps until a
stable (climax) stage is reached.




UNIT 1V

D. The student should apply the skills of inquiry (enumerated in
unit 1) as well as the majnr ecological concepts emphasized
throughout this course to plan and carry out a thorough study
of a micro-ecosystem and to interpret its biological and physical
interrelationships. The student will be investigating the same
quadrant as studied in the fall (Unit 1) so that he can compare:
a) seasonal changes a/i an ecosystem
b) his intellectural growth in applying inquiry methods

UNIT V: A-F Human Ecology
By investigating the natural state of the physical environment
the student will determine the destructive influences (pollution,
etc.) imposed by man and their effects on the web of 1ife.

G, The student through research and discussion should be able to
suggest practical solutions, based on ecological principles,
to environmental imbalances and take positive action on at
at least one of these.

Student should develop an attitude of respunsibility to future
generations and develop adult 1ife styles consistant with basic
laws of nature.

I=6

©
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SKILLS ‘ 7th grade Science
1. Note taking
- 2. Locating & gathering information
3. Orgainizing information
. Critical thinking

. Scientific thinking - observation, etc.

4
5
6. Classification (categorizing)
'7. Language :kills ‘

8. Mechanical skills - using microscopes, lab equipment, etc.
9

. Analysis of data (graphs)
Interpretation of charts, diagrams, pictures

10. Safety skills (lab)
.11, Choosing Main idea.

12, Listening, looking at A-V aids

13. Oral presentation of thoughts & ideas.

ERIC

Full Tt Provided by ERIC.
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ENVIRONMENTAL EDUCATION « GRADE 7

1. Unit I - Techniques of Inquiry
R, Ecology project

1. Quadrant studv-to be done at home (micro-ecosystem)

a. data collection
- b, data analysis

¢. concluding report for investigation

2. Classroom analysis of guadrant study
a. student develowment of format for report of investigation
h. revision of student development of format

B. Skills needed for inquiry (in class, simultaneous with project)
1. Investigations to develop the following:
a. questioning
b. observing
¢. classifying and organizing
d. hypothesizing
e. testing hypathesis (controlled experiments)
f. summarizing and concluding
2. Skill development based on: LIFE SCIENCE INVESTIGATION
MAN AND THE ENVIRONMENT

LONG RANGE BEHAVIORAL OBJECTIVES

Unit 1
I. The student will pick a plot of land, determine what variables should

be measured, observe these, record data and make a concluding report.

2. From a group of investigations supplied by the teacher, the student will
develop the following skills:
a) questioning
b) observing and recording data
¢) hypothesizing
d) testing the hypothesis
e) summarizing and concluding

3. Given an assignment to solve a problem, the student will design an
experiment to solve the problem.

©
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Note to the teacher:
ECOLOGY PROJECT

Upon reading the ecology project you may be a bit confused. I hope
to be able to alleviate that confusion. .

There 5 very little structure to this first ecology project. 1 say
first nroject because there is another project near the end of the year.
It is hoped that these two projects would act as a pretest and post test
of skills as well as environnental concepts. It is also hoped that the
student will realiza how nuch he has learned by the time he does the second
project. It is important then that the first ecology project have very
Jittle structure for the best interest of the student.

Let me then explain how you might best execute the initial project.
Give it to the student as written. There will be many questions - but
that is the idea. The students should ask questions. Give them enough
information so that they can get started but not so much that it ruins the
effectivenass of the project. Encourage them to do the project in such a
way as to answer their own questions. The point is to see how much they
do obhserve, what they observe and why with very little directien. To
avoid confusion it might be a good idea to answer some.questions so that
they don't feel 1ike giving up or quitting. Also, it is important to
see how they write up the report and present it.

The project will be discussed and evaluated togather with you and
the class. A good format for doing scientific investigations and writing
up a report for that investigation should be developed in the discussion.




ECOLOGY PROJECT 1! (student's copy)
(Activity #1)

There are many things in our world today that we are not aware of.
one of our major goals this year will be to become more aware of what what
goes on around us. The project you are about to encounter will show you
how observant (aware) you are.

You are to pick a plot of land 6' x 6' in your back yard and study it
for eight days. You should examine your area and then decide what items
you should study. Observe these items over a period of eight days; as
often as you think you should. VYour .observations should be written down
so that you don't forget what you see, hear, taste, smell or touch.

At the end of the eight days you should make a report that explains
what you have observed and also what you have learned from making these
observation. This report should be written in such a way so that someone
unfamiliar with what you are doing would understand what you have done
and, if possible, why.

Your final report will be collacted by your teacher and kept on file.




Activity #25

Identification of Microscope Parts
a). The teacher will hand out an unlabelled diagram of the 100X compound
microscope to the student. The student will label the diagram as the
teacher goes over a transparercy of the same diagram and identifies the
parts as to functio:n,

b). The teacher wiil ao over i <ot of rules for the proper care of the
microscope.

Act. #2 b,

It is suggested that these rules be put on the blackboard for the
student to copy into his notzbook.

Setting Up the Microscope.

1. Turn the focus knob to its lowest position.

2. Move the mirrvor so that light is reflected upward through the stage.

3. Make certain that the lenses are clean.

4, Place specimen on glass slide, in center of stage.

5. Focus on the specimen by turning the top of the body tube slowly up.

. Carry the microscope with TWO hands; one under the base, one on
the arm,
2. UYhen setting the microscope on the table, keep it away from the
edge.
3. Dc not move the microscope when the specimen is on the stage.
4. The lenses shouid only be cleaned with lens tissue (other paper
may scratch the glass or leave lint),
5. Always turn the focus knob down before putting your microscope

away .

Caring for the Microscops
1




Act. #3

Problem: To learn to use a compound microscope as a means to observe
small objects.

Materials: 100X microscope
2 slides
2 coverslips each student
4-5 tooth picks
1 medicine dropper
1 container of water per table
lens tissue

Your teacher will provide several specimens for you to look at under
your microscope. Some of the specimens you will cover with a drop of water
and a cover slip. For these: take a small amount of the specimen and place
it on the slide with the toothpick; add a grgg of water; cover with the
coverslip and gently press down on it to crush the specimen (Do this while
the slide is flat on the table).

Some of the specimens such as salt, you will not cover with water and
the coverslip. :

1. Why?
As you Took at each specimen you will make several observations about

it. One of these will be to measure its size. One of your .;airs will make
an excellent ruler because its width will be similar to all of your other
hairs. Place your hair across the specimen and measure the width and length

of a unit* of your specimen with the hair.
!!I!!!!!ll

Example: ‘\‘
1‘ and 7
N 2 N

Specimen is 6 hwlong . specimen is 4 hw wide

*A unit is a small complete part of the entire object.

‘Choose a specimen and mount it on your slide. (Remember to cover some).
: Place the slide on the stage of the microscope. Now, focus on the
specimen. When the object is clear carefully pull the slide to the left. 2.
Which way did the specimen move? T

Now, pull the slide slowly to the right.
3. Which way did the specimen move?

Push the slide away from you.
4. Which way did the specimen move?

For each specimen you observe fill in the following information (data).
1. Specimen

Q 1-17
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2. Does it have units?

3. Each unit is: hair widths long

hair widths wide

. Its color is

. The shape of the unit is

4

5. The shape of the specimen is
6

7

. In the space below carefully sketch your specimen.

1. Specimen

2. Does it have units?

3. Each unit is: hair widths long.

Optional Act. #3A

The teacher may wish to have students who-comp1ete activity 3 ahead
of others, proceed to using a compound microscope which has more than one
objective lens to view the same specimens again. Some type of direction

should be given to the student to start with the lowest power and proceed

to the highest.

i-13




Act. #4 Evaluation of Act. 2 & 3

Name .

Science
Date
After completing your work with the microscope yod should be able to fill

in the blanks on this paper with no errors.

When you carry the microscope, you hold it in an upright position, with one

hand on the (1) and one hand under the (2) | of the
microscope. The (3) lens is mounted at the top of the
(4) . The (5) lens is at

the lower end of the tube and is close to the specimen.

To focus the microscope, move the (6) until the

image is clear.

To examine a specimen, place the slide on the (7)

.where the slide is held in place by the (8) . The

light reflected by the (9) goes through an opening

in the stage and onto the specimen.

When you move the slide toward you the specimen moves (10)

- from you. If you wish to move the slide so that an object in the left field is

in the center of the field you would move the slide to your (11) .

~ If you put a slide like this on the stage of the microscope, what would

you see? L ( jjw) N MMI
: (12) T
i |7

When you put your microscope away you should clean the lenses with (13)__

and turn the (14) to its (15)

position.

©
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Act. #5

Part 1
Scientific Toocls Lab

Question: Does the size of the pencil have anything to do with the weight?
Materials: balances
ruler
pencil
Procedure: 1. Using your own pencil, measure it from the point to the end of
the eraser with your ruler in centimeters. Record the iength of
the pencil. '
2. Place the pencil on the triple-beam balance and weigh it to the
nearest gram. Record this weight.
3. Record both the length of the pencil and the weight of the
pencil on the biackboard in the correct column.
‘Observations:
1. Were all of the pencils the same length?
2. Did all of the pencils have the same weight?
Conclusion: &h goes the length of the pencil change the weight of the pencil?
y

1=20
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BEST COPY AVAILABLE

Part 2 1Tun & Games with Scientific Tools

Materials.

Procodure:

(thservations:

balance
beaker (250 ml)
giraduated cylinder
thermometer
ice cube
1. Weigh the beaker and record its weight.
. Using tie graduated . i nder weasure iVU ml of water into
the icaker.
. Weigh the beaker & 100 ml of water. Record this weight.
. With the thermometer take the temp. of the water in your
beaker in both F° and €°. Record this.
5. Add nne ice cube to your beaker of water and allow it to
stand for a few minutes until the ice cube has begun to melt.
6. Put the thermometer in the water and record the temperature
vhen it is the lowest. You will have to keep watching your
thermometer because it will begin to go back up again. Record
the lowest temperature in both F° &(°.
7. Weigh the beaker and water when it is at its lowest tempera-
ture. Record the weight to the nearest gram.

2
3
4

1. Weight of beaker

Weight of beaker and 100 ml of water

2
3. MWeight of water alone
4

Temperature of water F°

CO

5. Temperature of water at lowest F°

CO

6. 'weight of beaker and water at its lowest temperature.

ton¢lusions:

T Y . —— S e 11 ear ot B4 i e —

7. Weight of water alone at lowest temperature.

1. kas th: weight of the beaker changed when the water was added?
Why?
2. W did the temperature of the water change?

3. Did the beaker of water weigh more or less at the lowest
teaperature? Why? (there are two possible answers here).



THE METRIC SYSTEM TEMPERATURE CONVERSION

Standard unit of measurement is a meter. Fe ce
UNITS OF LENGTH 212° 100°

194 90

10 millimeters = 1 centimeter 185 - 85

10 centimeters = 1 decimeter 167 75

10 decimeters = 1 meter 158 70

100 centimeters = 1 meter 140 60

1000 milimeters = 1 meter 131 55

' 122 50

UNITS OF VOLUME 104 40
98 36.7

1000 milliters - 1 gram , 86 30

100 centiliters = 1 liter 77 25

68 20

UNITS OF WEIGHT 50 10

41 5

1000 milligrams = 1 gram 32 0
100 centigrams = 1 gram .
1000 grams = 1 kilogram

(C X 9/5) + 3¢ v
CONVERSION TABLE (F-32°) X5/9=2¢C

1 meter - 39.37 inches
2.5 centimeters = 1 inch
28.34 grams = 1 ounce

1 Titer = 2.11 pints

ERIC
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Students' copy

ACTIVITY #7: PRESENTING DATA
OBJECTIVE: You now see the ncad fop using a standard unit of measurement, In
this investication vou will make measurements, compare your data with others &
organize it in a graph. :

PART A:

1,
LAl
.

(€

~3 1 G

*» .

L= B Ve T v 5

Fill a 100 o1 beaker with beans.

Count the number of boars in the beaker & record it., Also put your
count on the board, '

Copy counts for the wenic class from the board and place in decreasing
order (Targest to smai.ost) in data table #1. After each bean count
put a tally mark fie the number of times a beaker contained that many
beans,

Exampla:

Baan Count  Numbers of beakers
10 11
15 11
17 i1

Using data tahble #1.make » bayr graph. You must make your own scale

for the nusber of beakers and for the bean count. Remember that each
square reprasents an equal number of beans, Example: 1 square = 5
beans. VYou choose a scale that will allow the data to fit on the graph,
Were there the same number of beans in each beaker?

What was the greatest number of beans in a beaker? Least?

What is the most common nuniber of beans that it takes to fill a 100m
beaker?

How does sharing data with other students help you answer question 7

accurately?

Is it easier to read this information from the Tist on the board or

the graph?

Explain wny did it take more beans to fill some beakers than others?
This should be a logical hypothesis. o -

Are all the buans the same size? Explain this observation.

Measure the length of five bean seeds to the nearest millimeter (mm) -
and put your data on the board. Fill in data table #2.

From data table 2 make a line graph. You will plot each point one at a
time. then cornect them with a line. Your teacher will assist you.

What is the rost common Jength of a bean seed?

what 1y the snortest seced? Longest?

Whet is the advantage of many students putting their data together?

Using a triple beam halance weigh an empty beaker to the nearest gram

ara recovd tnis data.

Fill & neaker nalt full of beans, weigh it and record.

Mo much 45 a1 the deans weigi together?

Pradgict how many grams there would be if the beaker were full of beans.
Predict tre averaqe weight of one bean.

Haw can vou test this prediction? Explain « method you could use to
find the average weight of one bean.

>

I~7
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STUDENT WORKSHEET  Activity #7
PREDICTING DATA p. 1

PART A
1. Number of beans in your baaker

2. Data Table #1: Number of beans in a beaker.

__Bean Count " Number of Beakers

N I1=24
ERIC
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Numher of Beans in a 100 ml Beaker

" s bR G 4 a0 e o bs s b aae s .

3. Bar Graph: usc )Q“ 3,-5':&. P‘F"“" .;:ov H%iS‘ %raph

QUESTIONS

5.
6.
7.
8.
9.
10.

125



PART B.
Your data

11. Seed 1
Seed 2
Seed 3
Seed 4
Seed 5

Data table #2 Length of Bean Seeds

Length of beans (mm)

Your Ceunt

Total Class Count

ERIC

Full Tt Provided by ERIC.
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12.

Line Graph -
Length of Seeds

QUESTIONS
13.

14,
15.

~-PART C

.16,
17.
18.
19.
20,

ERIC

Text Provided by ERI

c
.
®

Weight of beaker in gm.
Weight of beaker half full of beans

I-27
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' Qu;; FO ACTIVITY #g]

Several students measured the height (tallness) of dandelions in the
school lawn and got the following results: :

10 cm. tall - 15 dandelions
15 cm. - 19
8 cm. - 10
18 cm. - 8
7 cm, - 8
20 cm. - 4
12 cm. - 6

1. Arrange the data in a table from tallest to shortest and record the
number of dandelions for each height.

2. Make a bar graph of this data. (To the teacher: supply a small piece
of graph paper on/with answer sheet).

3. What height is most common for dandelions in the school lawn?
a) 20 cm. b) 15 cm. c) 10 cm. d) 8 cm.

4. The data in the graph is called a) hypothesis, b) conclusions,
c) observations, dg a lab report.

5. An'explanation for the fact that one dandelion is taller than another
is called a) hypothesis, b) data, c) observation, d) graph

6. The best reason why scientists often share their observations is
a) they make more money if they do, b) their information is more
accurate, c) so they can make a graph, d) to copy others.

7. The least common heights for dandelions are:
a; 8 cm. and 10 cm.
b) 15 cm. and 20 cm. .
c) 20 cm. and 7 cm.
- d) 18 cm. and 7 cm.

8. A friend picked a dandelion and asked you to predict its height. Which
of the following predictions would give you the best chance of being
correct?

a) 15 cm. b 8cm. c¢) 20 em. d) 6 cm.

o
I-29



Supplementary Material

Visual Aids
The teacher may or may not wish to use the following pictures
from the text Man and the Environment (see attached sheetg as an aid
to stimulate classroom discussion, building of inferences, drawing of
conclusions, and creative thinking.

Investigation 1
figure 1.3 page 10

Investigation 2
figure 2.T page 12

2.3 page 14 making inferences &
2.4 page 16 - observations
2.5 page 17

2.6 page 19

figure 2.9 page 23 (Scientific tools)
2.11 page 24 (Scientific touls - graph)

Investigation 3 "Perception"
gures 3.4 & 3.5 pages 38-39
figure 3.12 page 47

figures 3.17, 3.18 & 3.19 pages 52-53
3.21 & 3.22 pages 56-57

©

ERIC . 1-29

Aruitoxt provided by Eic:



EAST SYRACUSE-M;NOA SCHOOLS

Environmental Education Materials

Grade 7 Science

Unit 1II ?rimary Energy Sources

Produced Under USOE Grant OEG-0-71-4621
by East Syracuse-Minoa Central Schools
407 Fremont Road
East Syracuse, N.Y. 13057
Dr. Fritz Hess, Superintendent




Topic Qutline

II. Unit Il Primary Energy Sources_(grodqcers)

A. Photosynthesis
1. Sun -
2. Soil (minerals)
3. Cycles
a. water
b. carbon dioxide/oxygen

B. Types of plants
1. algae
2. non-green (decomposer)
3. green
Long Range Behavioral Objectives

Unit II Primary Energy Sources

1. Given a series of actiyities related to
photosynthesis the student will identify the
concept of photosynthesis as the proceg; by

which food and oxygen are produced b e
plants and thagga11 11v¥hy thfngsydggegg

on this process for survival.

2. The student will_determine that some -plants
are more complex than others

after making observations of algae, non-green and
green plants.

I1-1
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UNIT II - PRIMARY ENERGY SOURCES (PRODUCERS)

Activity Ne. Objectives
la « Problem 6.1 M & £ A
Ib - Does Photosynthesis Produce Any Gas? 8,C,D
2 - Problem 6.2 M & ¢
3 - Mastery Item 6.1 M & E
4 - - Mastery Item 6.2 M & E
5* - Checkpoint 6.1 M &E
6 - Oxygen - Carbon Dioxide Cycle - D F
7 - Problem 10.1 M & E G
8§ - Problem 10.2 M & E
9 <« Problem 10.3 M & E

10 - Mastery Item 10.1 M & E optional

11 - Mastery Item 10.2 M & E optional

12* - Checkpoint 10.1 M & E optional

13* - Checkpoint 10.2 M & E

14 - Ability of Soils to Hold Water - D optional

15 - Soil and Germination - D

16 - Analyzing Soil Sample #1 - D

17 - Analyzing Soil Sample #2 - D

18 - Soil Reading - D

19 - Analyzing Soil Sample #3 - D

20 - Diffusion/Osmosis - D N
21 - Let's Get to the Root of It - D 0
22 - Transportation in Plants - D P
23 - Do Leaves Perspire? - D Q
24 - Problem 11.1 M & E - optional R
25 - Problem 11,2 M & E - optional S
26 - Problem 11.3 M & E - optional

27 - Mastery Item 11.1 - optional

28 - Mastery Item 11.2 . - optional

29* - Checkpoint 11.1 o

30* - Checkpoint 11.2

31 - The Water Cycle - D T
32 - Problem 9.1 M & E Uusay
33 - Problem 9.2 M & E

34 - Mastery Item 9,1 M & E

35 - Mastery Item 9.2 M & E

36* - Checkpoint 9.1 M & E optional U-v
37* - Checkpoint 9.2 M & E optional

38 - Phototropism - D W-Z
39 - Is Light Important in Photosynthesis-D AA
40 - Testing For Starch and Sugar - D optional BB

I11-2
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Activity No. Objectives

41 - Testing Unknowns - D optional

42 - The Importance of Being Green - D cC

43 - Do Leaves Breathe? -~ D DD-EE-FF
44 - Photosynthesis GG

47 - Problem 5.1 M & E HH=-11
4, - Mastery Item 5.1 M & E .

47 - Mastery Item 5.2 M & E

48* - Checkpoint 5.1 M & E

49% - Checkpoint 5.2 M & E

50 - Classification - D LL

51 - Classification - D optional

52 - Investigation 4 Classification M&E opt. MM

53 - Plant Classification - D NN

54 - Plant Classification =D 00

55 - Plant Classification - D PP

56 - Plant Classification - D QQ

* To be used for evaluation or homework in addition
to any other evaluative instruments the teacher may
wish to employ.

I1-3
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UNIT II: Materials

Activity #
7. ncentrated sulfuric
la. bromthymol blue (3g) °°ac13t :
ammonium hydroxide (10% 100 m1) pyrex beaker (600 ml)
test tubes petri dishes
elodea triangular file
pond snails scissors
containers for tubes metric ruler
bromthymol blue solution balance
soda straw filter paper or white paper
plastic bag towel
small plastics bags
1b. elodea plant seeds (at least 60)
large beaker . :
glass funnel 8. refrigerator
1ight source | incubators
test tube & stopper thermometers
bromthymol blue petri dishes
straw scissors
splint filter paper
matches plastic bags (small)
. 2 kinds of seeds (30
2. corn, wheat or kidney beans of each
food coloring or washable ink
petroleum jelly 9. lamp (fluorescent)
balance petri dishes
potassium hydroxide pellets scissors
string filter paper
nylon from stockings small plastic bags
glass bottles . black plastic sheeting
one hole rubber stoppers - tape (either kind)
“rubber tubing - 4 kinds of seeds
glass tubing (20 of each kind)
Tiquid soap
-graph paper (1/4") ~10. same as materials in
test animals the problems
soaked seeds _
capillary tubing 11. no materials

colored water
clock or watch w/ second hand 12. no materials

3. no materials 13. no materials
4. no materials 14. funnels
tripods
5. no materials cotton
beach soil
6. no materials gravel
II-3a
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14. clay soil 22. small jars or beakers

garden soil (loam) fresh celery stalks (or
beakers carnations)
water vegetable dye
salt
15. paper cups water
pre-soaked bean sezds
gravel 23. candle
sand matches
organic soil jars
fertilized soil leaves
water squares of sluminum foi}
water
16. soil
250 m1 beaker 24. cellophane tape
oven triple beam balances
scales large & small plastic bags
rubber bands
17. dehydrated soil wilted plants
: 250 m1 beaker potted plants
oven
scales 25, plastic dishpans
] knife or pruning shears
18. no materials boiled water
ring stand & clamp
19. soil cagi]]ary tubin
250 m1 beaker rubber or plastic tubing
scales ' soft wire
funnel short jar or beaker
filter paper leafy branches
graduated cylinder (10 ml) bright 1ight source

aluminum foil
20a.concentrated starch solution electric fam

thistle tube . thermometers

cellophane-soaked in alcohol humidity indicator cards
- beaker ' sponges .

ring stand vaseline

clamp - dessicant

rubber band ' photographic 1ight meter
b.carrot

beaker 26. bubble potometer

one-hole stopper Teafy branch or top of

glass tubing small plant

wax

water 27. no materials

21. 10 seeds (per group) 28, no materials

baby food jars or petri dishes

paper towels 29. no materials

water

I1-3b
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30. no materials

3.
32.

no materials

masking tape
paper punches

40.

Benedict's soluticn .
IKI solution

500 m1 pyrex beaker
graduated cylinder

heat source (hot plate)
test tubes

black construction paper
scissors
vial of euglena culture

test tube holders
white Karo syrup solution
various foods (bread, potato,

33. prism or diffraction grating milk)

34.
35.
36.
37.

slide projector
eugienas in vials
wax paper

black construction paper

41.

pyrex beakers
Benedict's solution
IKI solution
unknown mixture

red, blue, green cellophane test tubes
paper punch test tube holder
masking tape water bath

scissors

no materials
no materials
no materials

no materials

42.

43.

varigated leaves
hot plate

beakers

test tubes

water

alcohol

jodine

EIant, vaseline

38. milk cartons
soaked beans or pea seeds b::kglate
peat moss i water
vermiculite or potting test tube

5011 test tube holder

powdered agar alcohol
mustard seeds microscope
shallow square slide

39.

clear plastic
sandwich box

plant w/ large leaves
aluminum foil

scissors

heat source (hot plate)
500 ml beakers

44,

coverslip

10% salt solution in
dropper bottle

water in dropper bottle

leaf

no materials

200 m1 beakers 45, fish
small dish snails
alcohol solution insect egg

IKI solution
cornstarch
forceps

dried brine shrimp eggs
chilled earthworm



45, @ydra 52. bhuttons
insects or other arthropods coins

moth cocoons laboratory apparatus

praying mantis egg cases , paper cutouts
spanish moss postage stamps
plants - some w/stems books
and leaves pencils
mosses marbles
otatoes or sweet ruiers
arge seeds ' calipers
flower bulbs ba1a£ces
algae or mushrooms , clock or watch w/second hand
bread and fruit mold stethoscope (optional)
lichens meter stick
yeast scale
dried leaves caliper
fossils
ﬁg;ger webs 53. prepared mounts of plants
hen's eggs 5. plant mounts (20)
rock or glass _
empty shells 55. plant mounts
crystal gardens
. 56. four‘different kinds of
46. some materials from plants (per student)
act. #45 plant mounts

47. no materials
48. no materials
49. no materials
50. no materials
51. no materials

52. seeds
assorted seedlings
leaves
mealworms
other insects
tropical fish
slides of protists
shells
fossils
aquarium
samples of various woods
bones
hair
furs

o 11-3d
ERIC

Full Tt Provided by ERIC.



p-11 | e

"djeuoquedlq wnipos jo youtd
® ppe ‘MOL134 31 uuny 3,usaop

41eadq Jlay3y 41 -aniq |owkyjwouq
bupurejuod aajem SL J433eM 3n|g (¢

“Aep Bupmof[os

943 uo auop g juaed pue Aep "J33eM 3yl wouay paaow
awes ayj mmo:vosucm 3q pLhod =94 1L YoLym sLSayjufs
31942 ¢09-¢g ay3 uo 3193YSYAOM. -030yd 404 9pLXOLP uOqued
pue fdusaedsueday 9yl -poiruad Pasn sjueid ayy jeys
® ueyj ssa| ajye3 [[Lm Alerqoad - 9Z1sayjodAy pue an|q 03
pue fep auo dn 3as SL ¥ 34eg (2! MOL 3L woujl aniq [owAy3
. g -wouq buprurejuos uaajem
‘*uoLjeuass. : Suani jue|d pajeuLru
-uowap e se a0 sdnoub juapnys. =NLLL ue jey3 3aAuasqo
LLeWS uL auop aq ues siy; (| LLLM Juspnls ayy -9

"L°9 waqoud yjim AL3uaaanduod unyg
UoLjedjsuowap e se Jayseay 3y3 "usbAxo sasnpoud S1Say3
Aq dn 33s aq Avuw 1L 4O “|°9g -ufsojoyd jey3 apniouod
waqouad jo aoseid uL paan 9q Aeu pue awe|] ojul 3sang 03
SLyp °A3LAL3d® 3jeUUP]R ue St juL|ds Burmo|b e asne)s
qL# AILALIOY :uaaydeaq 03 30\ ! LLIM YydoLym (qusuwaosed
81-11 °d ;seb Aue aosnpoud -SLp J433eM £q P3329[|03)
stsayjufsojoyd sasoq - qL# A3LAL3OY seb e saonpoud jue|d
R Paleulun||L ue jeyyl aauas
G % °) °q |aaaLyoe o] ~q0 LLlM juapnys ayy g
_ : *juapuad
“P3zZiseydwd aq prnoys LLeus ~9puUL 3Je pue f|snoaue]
pue jue|d ay3 Aq pabueysxa saseh - LAWLS J4NdJ20 uoLjeurdsad
943 340 dduerjuoduy ayy ‘p9sSsauals - pue sisayjudhsojoyd jo
99 pLnoys juawiuadxa sLyz bur S3ssadoud ayjy jeyz suJaeal|
~Op ‘WOJ4} uMedp uoisniouod ayj | 1uapnis ayl waishs ospjolrq
88 “d-33N L°9 wa|qoud ey AILALloy P3S0[d © j0 juawLaadxa
- uR 40 3|NSaJ ayj burqop
Y 9AadLyoe o] : -94d L{|njssasons Ag v

NOILVATVAI _ SITLIATLIV/SAIDILYYLS . _ S3IAILI3rE0

(S¥3In00Y¥d) SIDUNOS ADYINI AWVWIYL IT LINpD -



G-11 s .

*abpay

~MOWy} se ||aM se sjLys Karnbut
3s3% pLnoys 31 "SLtsayjuflsojoyd jo
$3dadsuod ayj3 3say 03 zinb e aALy

°2°g ?jenpea3 o}

"08-6L *d 0461 “*A°N_*-03 yoog
40JX0 ‘Aaudey-J‘AbojoLg ut
weabodad AaojedoqeT udapoy (2)

98¢ *d “0/61 “obearyy
‘ALLENOW-puey *° e ‘33
weyedqy ‘uoLjLpa s,sayoseaj
‘aJ49ydsorg ayy pue ‘uey 30
SuoL3joesajuf (|) soduauajoy

*Aep aJdow auo 3| IAR3| °“suy
¢ UL pa3da|1od sL seb ou 4J

*3ybLu |1e uo 3331 3q pinoys "Stsayjufsojzoyd
Pue 9dunos Juybr| ayz se aauas butanp No aonpoad pue
Ued qLng 3ybL| 33em gg| y (s Nou asn sjue|d uaaub
: 3eYl pue ‘uoLjeuardsaa
"POAOWAL 3q [[LmM 3sag BurLanp Zg9 9onpouad pue
usbfxo sy3 aanssqo IybLw yorym  2p asn Slewiue pue sjued
soseb jeyy os uoLinjos anyiq ayy a9yew Y309 jeyy burmoys a|sr4£>
73 J433em pajlLoq asn(y usbAxo-apLxoLp uoquaed ayjz
» ButjLam uL azraewuns
"3U0d q| A3LAL3DY _ LLIM Juapnis ayy -g
NOILVNTVA3 SITLIAILIOVZSIIDILYYLS o SIAILI3CE0



*LeuorL3do 3ae

mw_.u..:'.nuuc 9s9Yy} :930u Lw:uww._.
. (330 uL y3o0q)
0€°d 2°01 julodyd3y) gr# °32y
62°d L°0L jurodyoay) zr# -39y

H 9JeN[eA3 O]

6L *d Izn
L°9 jutodyd9y) g# -3joy -

3 93en|eAy o}

9-11

"PIpa3U SI JUBWIIUOJULIA

S|934 43ydea3 31 ALuo |eLuadjeu

Aaejuawa |ddns se pasn aq pinoys

LL % OL# "30® :3jou daydea),
(LeuoLr3ldo anoqe) :

IS1-dx3I3W 2°01 wdl]l Aud3sey LL§ "IV
ISL°dx33WL"0L WAL Aud3sey Q¢ "39Y

¢2-11 °d payosejzje ads

6-/[% "3Id0y 40j) :d30u 4a3YyOed}|
_SvL-d I3W €°01 "q04d 6# 30y
_2vl°d 3% 2°01 "qouad 8# -3dy
LEL"C 3PN L°OL “q04Ad L# °“39Y
. 29 dAdLyde o}

[2-11 03 02-I11°d °sjuapnis
40J 31245 j0 033Lp yue|q as
Adyadedsuedy asp

31242 “0-2¢03 9# -3ov

14 9Ad1yI® 0]

L6 °d
I8N 2°9 W] Aud3sey ¢F "3y

. 96 -d
uwzp.mewunhswumczmw.uu<

"(3uaudinba jo0 L3110

-Lteae uodn buirpuadap leuoi3do)
uoLjeajsuowap aayoseaj g °d-
A% 2°9 wa|qoad 2§ A3tAL3oy

J 9AdLyJ®e O]

‘uoLjeurwuaab paas

1Lqiyul Jo dje hurls jeyy
S403J0} [PJUDWUOULAUD
bui£313uapL Aqpue wiy o3
umouyun ade sjudwadlnbaa
uoLjeurwaab asoym spass
30 uoLjeuiwaddb wnuixew
9jouwoud 03 saanpadsoud 3no
buiAaded pue Burubrsap Aq
SpPI3s jJO uolLjeurwdsab ayjy
1%3jje ybL| pue “auanjeds
-dwa3 ‘4ajem se ysns sJ403
-JBj) |RJUBWUOALAUD MOY
Suaea] juapnls ayy -y

*AoudLdL}ja

%001 3e °s3idaduod ayj
spuejsdapun ay jeysz
Butmoys “a|akd ¢g-Cq9

94yl uo 333ysjy4om e a3ad
-Wod |Ltm Juapnls ayy -4

*1043U0D © Ylim

juduwLJ4adxs ay3 uL pasayzeh
elep 3yz ui 3Idou3pLIuU0d Jdou
S9ssaudxa ay *sjuauwiuaadxa
OM3 YILM Pajuoajuod uayp
*S1043uU0d [ejudwlLJaad

-X3 sapnioul Juauwir4adxd
paubiLsap (1am © jey3

Sudeal juapnis ayj -3

J1vniva3

SITLIAILIV/SIIDILVILS

uamhouamo




"buouam uorL3oLpoud LeLgrul
SLY JJBW 3,u0p ©J43A3MOY
‘PojJeW 3q ued S13aYs
J3Msue s, juapnis ayjy

L-11

92-11 °d

"P934e}Ss SL GL# £3LAL3OR Y] Aep aues
943 dn 33s aq prnoys 91# 39y (0|
omaﬂ—. :

4338 ul pasn aq ued Lay] *sjued
404 94BD pue 3AeS sjuapnis aaey (g

‘uorjebrisanurL siyz .

MOL10J pLNOYS uoLssnasLp sseyd y (g
"¢# 91qe} 9391dwod ueds sjuapnys

1eYy3 os ejep [ood 03 auns ag (7

"G-€ 30 sdnoub uL paose|d aq
Sjuapnis jeyl pajysabbns s 3] (9
*sdnd

42ded 403 pajniiysqns aq pPLNOD
Youn| wou} pases suojaed Ly (s

: *Aepuoy

e uo uoLrjebrisaAur sLy3 juae3s

03 alqesiape aq prnom 31 (yp

"LLOS pazi|L3uaay

ALLeLdLjL3ae ay3 adedaad o3 pasn
9q PLNOD udZL|L343} 9403S uapaey
ionw aq pLnhod [Los dLuebug (¢

- "LL9M Yaom sead 40 weag 3ybLu
~4A3AC pajyeOS 3q pLhoys spaag (2
SLLOS butaq pLnod sjuapnig (1L
¢-11°d uorjeurwasyg pue LLOS GL# -3oV

*T 9AaLyoe o]

€¢-1I1 *d -(pasn aq Aeu CRIENERS
3J17 UJ3p | uL €92 *d uo)

"L10S Jo sadA3 juauagylp ybnouayl
$306 4ajem 3sey moy bHurmoys
uoLjeuajsuowdp 4aydsea] pr# *3oy

‘H aA31goe o

"dlqetaeA Lpuo ayg se

(LLoS pazi|L3aay “yonu ‘pues
‘L2Aeub } LLOS jo 3dA3

943 YILm JuauwLaddxa pa|Loual
-u0d e Aq sisayjodfy siy3
3S93 pue juawdo(aAap jue|d
AYy3Leay pue uorjeurLwdab paas
sdjowoud 3saq yorym [LoOS 30
9dA3 ayz o3 se sLsayjodAy

® 3)ew [[Lm Juapnis ayy -]

: "AoUd1d1L}4d
%0CL 31® sucijeajsuowap asayj
40 SLY3 031 bururejuad suoi}
-Sanb asmsue pue <|(os 30
s2dA3 jwduajyLp AQ FauLelauq
butraq uazem ¢[ros jo sadA]
IUdAd33Lp ybnouyy burmoyy
J93em . 30 ucljeajsuowap e
9A43Sq0 [|LM Juapnys ayy -y

NOILVYNIVAI

SITLIALILIV/SIIDILVYILS

SIATIIICE0




~ 8-11 ‘ —_— "weo| ‘[aAeub
pues “fe[d :se wayz PIqLUAD
-S3p [los jo sadh3 unoy ayl
jeym uie|dxa sSpaom umo sLy

261 :d_3duaos 831 U4dpo ~  ul pue [i{os Jo sadh3 Juauay
LE-IT "d Burpeay jLos -4Lp 3y3 uo sydeabeded may
. . 8L# "oy | © pead [LLlM juapnys ayy °7

11 “6Ll# 32y 404 3day aq pinoys apd

= -wes -Aep 3x3au ay3 pala|dwod s

o "1y pue pasn aq gL# 3oy pajsab

= -bns sL 31 pajeq builaq sL apduwes

= 9yl 9LiyM -pajeaLssap pue buy

- -ybram au049qG anoy ue Aluo uano ayz
2 uoaj paAowda 3q pinoys ajdues *AouaLaLyya
8 94l ureby - j,005-4,007 2@ 39S 5001 3® suoirysanb ayz aam
—- 9q pLNOYS u3a Ao m:m snuny 3ayz -Sue pue uorjebLysaaul ayjz
mm iN0 3jequl9l# °3d0y wouay a|dwes 9389 |dwod [{LM Judapnys ?y3 atd
P33euapAyap asn |[LM Juapnis . =-uwes [L0s e uL snuny jo abe
6¢-11"d 2z sisfAieue |Log L1# A1LAL39Y -3udduad ayl bulurwaalap uo
23 9AdLyde o} uoLjebrLisaAui ue uaArg -y

9¢-11 -d _
"A1LAL3OY 3y3 Aq paarnbaua se snuny ay3
iIsnf buLybLam aq [|Lm Juapnys
9Yl 0s [1# 32y uL pasn pue 3day
) 2q pLhoys sajdues pajeapAyap 3S3ayj

"deap; ueaes y3im padsrod ao pa3edLSSap pue sanoy

LB4IABS U3 e paAoWwdL 4O wayj

ybLam o3 Apeaa st juapniys ayl

uaym fep 3xau ayz [LIuUN uaao 3yl

UL 339| aq prnoys sajdues ayj

"4 0002 3® 39S 2q pLhoys uaao ayz

dldwes ay3 wouy Q24 ay3 aAOWaM

0] . °SS3w ou sL 3uayj pue [[iLds
1.uom fay3z sfeuz uo 3nd aue *AouaLdl
SJ9jeaq dYy3y 41 ‘BULS JAOM woou -333 %001l 3e suorjsanb ayz
"uaAib aq ued 29 JWOoyY 9yl uL asoyy - uaao J3Msue pue uoLjebrisaaul ayj
Spoylauw pue uoLsuayaadwod ue paau |LLm nofk [LO0S 3y} ayeq | 939 |dwod || tMm Juapnis ayjl
burisal zinb e uo papeua5 aq 0f (-urw Qgg-g| sajyez dn 319s) 9ldwes [L0S ® ul Jajem 30
UBD S$S189YS JaMSue juapnjg L# sitsAleue [L0S 9|& A1LALY DY abejuaouad ayy buturwaazap uo
:f djenieny o] ‘0 dA3LYyde o] uotjebL3saAul ue uaarg -p

NOILVNIVAI SIILIIATLIV/S3IIHILVYLS . SIATLI3r80




6-11
LLLM 433eMm jJo [N} wajs y w"9dL] @
30 3In0 Jre buL3lal ayif si fLad e 30
IN0 Jajem BuL33a7; 46 43im Paf|Ly uaym
WALJ St 341} 312421q © se wags Yz 03
" 3ao0ddns sppe uajzem 3o LLn} wals y
"WwalsAs juodsueay ayz £q paptaoud
ustueydsw jaoddns ayz o3 abeuwep £q
Pasned ajueaeadde pajiiM -3 uorisand
“jLle3s ay3 dn 3ybreags
LeLtadjey -) uorysan)
‘p4aeoOqQyOR|q 3Y3
Uo weuabeirp ayz ysjays PLNOYsS adyoea3
. 94yl °paydelje 0331q -9z-z2z °-3o®
404 sjuejd pajjod pasau :ajou J9ydeay
[€-11°d sjuelq UL uotrjejuodsuedj zz# A1LAL3OY

P33jJ4odsueay si

:d 9Ad1Yyoe 0]

‘PlobLJdew ‘ueaq ‘uopauw :Spaa3s pajrsabbng
9€-11 “d *31 jo
300y 3yl 03 339 5,397 z# A31LA130y

20 9AdLYyd®e 0]

fe-11°d °sLsowso pue uoLsnjjLp jo
sa|diourud ayy 9leajsuowdp ApJaead
Yolym sauo ajqezins 4aayzo Aue 40
suotjebLysaAuL paysejze ayj 30 Aue
9sn Aew J43ysea3 ayj ;uoLedls

-uowap uotsnjyjiq,- o2# A3LAL30y

IN 9AdLYyd®e o)

¢€-I1 *d “(sasse|d yjew yyim
‘"waLqouad .
® judsaad Aew yjeuw ay3z ‘JBAIMOY
"Gl 3yl y3ILm AINOL35LP Ou aAey
6L# A3LAL3oy

UOL3RULPJUO0D U0} BWL) pooy)

PLhOYS sjuapniys ayj -

W dAdLYyd®e o]

“juduystanou aLday3 30 yonw
urejqo sjuejd yorLym £gq

: POoyjsuw e si siy3z jeyy apngo
-Uod pLnoys a4 -wajls jueyd e
ybnouayi puaemdn aaow o3 alqe ade
J433BM UL 3|qn|0S s eLuaew jeyy
9A49SqO0 LM Jusapnys ayy g

“uorjduaosqe 4ajzem jo
uotLiounj s3L 03 pajefad st
31004 6unof e jo suanjonuazs
943} MOy Burwad3lap 03 spaas
Ysitpea urL uorjeuiwaab
3 9A43s5qO0 [ [LMm Juapnis ayj °Q

‘uoLjeajsuowap

Yoea 03 paje|ad suorisanb

30 13s e JaMmsue [[LMm B}

"sLsouso ugbuo pue uorsnyjip

U0 UOLIRUISUOWIP P BALIS
=q0 LLtm Judpnis . ayy -\

*Aouatodiyye

4001 3e suorisanb ayjz

J9Msue pue uorjebLisaaul ayj
939dwod [{im Juapnis 9yl
aldwes jey3 j0 yd ay3z pue
PLOY [[IM djdwes [10S e Jd3djem
30 juncue ayj auLwaajap 03
uoLjebrLysaAuL ue UsaALy °u

NOTLVNIVAS

SITLIATLIIV/SIIDILIVYLS

SIAILI3IC90 2




OL-I1I

_0JSHY 9961 °LaAd7

9301 paWJdIUT BDUBLIS 9JL] “U3SSIT

4

06 °d -0) pue £peyou puey “o/g1
‘oa3ydsorg ayg ? uey jJo suoLjdeuajuyg

L33
©SdJ400} “dud0l ‘uewa|plag weyeuaqy

¢ 4N220 plnoys s3nsaa depruig

‘Wd1s 3y3 o3 poayoelje si 9loL3ad ayg
943YyM 031 3503 burajls e yiLm patL3

9q FInoysbeq ayyl -jesa| e uaro beq
oliseld [lews e Buruajsey AlL3ybry

Aq pasn aq Aew uorjebrysaaur ar _

943 JO uotjeraea y :u3ydeal ayl 0l
6€-11"d jaurdsaaqd saneaq 00 _g2# AILAL1oy
:0 3AdLyde 0]

*papeuab aq
Aeu sjuaodaua qey juapnis L uotiedluad
~u0d jLes ybry e 30 aduasaud

:0-N ®3enjpeas o] 343 uL (sLsowso Aq) 8jeuphyeq:

"900JUNS S, 33| Y3} wouy
pajedodeaa pue jea| ayg o3

- jlels jea| ayz dn
Paluodsueua3 sem aaurejuos
94yl uL adanysiow ayyl eyl
9pNLouod pinoys sy -jeal
S,jue|d e 4aA0 pa|eas sem
YILyM aduLeluod ayjy apis

-UL sJdedadde 3unistow jey;
9AL35q0 [|Lm Juapnls Ayl -

NOILYNTVA3 SITLIATLIIV/SITOILVYIS

S3IAILI30r80




2€°d 38U 2+
e d 331 (-}

LL-11

Ly-11 °d
8E# IOV 3J4e1S 330U adydeLI]
"MOYS 03 J4d4yded] ayj 40y Adudaedsueay
¢S3Uapnls 403 03131Lp paLaqejup
994D J3jeM AY[- |E# £3LAL30y
11 aAdLyoe o]

191°d
I8k 2711 waly Audjsey 8z# AILALIOY
991 °d Leuotjdo
Igw L LL W93l Aadjsel /24 AILALIOY
#91°d jeuoiido
%W E°LL wd|qoad 92# A pAL3OY
861-d Leuorido .
I3W 2 11 wa|qoud G2# A3LAL3Oy
GG1'd Leuoyrjdo
I8 L LL wapqoud yg# AILALIOY
*S ‘Y 9AdLyde o]

‘€¢-02 3oy

404 JUSBWAIUO0JULIJL SPIBU 43YDIZ2I]

Y3 3t ALuo pasn aq ppnoys Aayy

*3d329Yyj-0cF 3oy “leuorido L |e303 ade pue 3x3aj
"3dy294y)-62# "oy 9Y3 jJo || uoL3lebL3SaAUT wo4jy Bue
1S-d 31enjeas o 82-v2 A1LAL3Oy :uaydea3 o3 910N

*A2udLoLyyo
%001 3®© pajuasauad buragq
1da2u0d 8y3 spuejssapun

9Y 3ey3 burmoys a|afd
433eMm 9UY} UO 333YSYJ4OM B 333]
-dwod | |tm Juapnys ayy °1

*sjueld umouyun

30 JUBWUOULAUD [eunjeu ay3
30Lpauad 03 eLUAdILAD BY] 3O
9UO0 se eaue jea| Huirsn Aq
Seade jea| 03 paje|ad st
sjue|d wouay Sso| Jd3eMm j0
93184 3yl sudea| Juapnys ayj
°S

~*y3moub jued uaoy lejudwuouatLa
-U3 |ewr3ldo ue 3ajeaud 03
paubLsap wayshks e si ashoy
-~ud3ab e eyl burziubooad

AqQ saAaea| aray3 ybnouyz

493eM 3s0] sjueid uasub

Yo2Lym 3e ajed ayz aosuangyy

-UlL SJ403d®j [RJUBWUOULA

-Ud uJea| sjuapnis ayjp 'y

NOILVNIYAI SITLIAILIV/SIIDILVYELS

S3AI123r80




tqm e

s340daa qeq ybnouayy

¢l-11

ey-11°d :omumsumcosmmmsmcommhnnwm*.uu<_

buLydeab wo:vosu:wﬁwamhw umwuumm
403 -9d5eld poob e aq prnom spyj (v
*P3pJ40234 SUOLIPALISQGO uOWWOD
3sou 40 sabeuaaAe pue possnosLp
‘paood aq pLnhoys ejep ssep) (€
“9uop 3q pLnod /g-gg “3de

W3l sLyz burang -‘dn 33s siL Juaum
-143dx3 ay3l J4334e shep p 40 £ |13
~Un 9pew aq 3,uom suoLjeAauadsqQ (g
"G-€ 3O sdnoub ut 40 poraad uad
dn 38s auo y3im uorjedjsuowap e
Se_.3Y3lLd duop aq pLnod sryjy (1
2y-11 *d wstdoajoloyd egg# 3oy

:Z-M 93en|eAs o]

"3dyo9yy se# 3oy
"3dyd9Yy) 9g# 3oy

A-N d3enLeAd] o]

] *Z-M 9AdLYyd® o)

€€1°d 2-6 wall AJ4aisey Ge# 3oV

"S9SSed 4nof ul sjLwuaad Bwi)

3L poasn 3q Aew pue satjLALloe
juldwaddojuLaa poob aue asayj
*j00q 3yl uL umop 3nd se A[3oe
-X3 pasn aq 03 paau 3,uop Aay]
“3lJ 993s nof se saLILALIOR BsSaY]
9SMl 930U udYdeI| /E-HEE IOV
2EL°d |- WaII Aud3sey YE€# -0y
LE€L "d 2°6 walqoud “€c# 3oy

"Sdefl pooy Aqeq a0 “sperLa

Llews. ‘aqn} 3sa3 abue} :se yons-

seuabna ayjz 404 usaurequod
9jetudoadde ue aspn :aj0u Jd9Yydeaq

62L "d 3I3W 16 wd|qouad ZEF -10V

"3ybr|

. ~uns Aq pajeinuLls os|e
St (juawbiLd usaaub) uopje
=400 jueld 3ey3 apniosuod
OSie [Lim Judapnls ayy °7

“3ybLy

p4emol Mouab sjue|d jeyl
9PN LOU0d [{LM Ju3dpnls ay3l
sAep 0| 404 sjuepd 9s4yj
9839yl HuLA4dSqO 43Iy X

*S9X0Q Ul Spoas
ueld [Lim sjuapnys -y

"seuaibna

Ll swsLuebuo auraeuw

40 suoLjeabrw [esLgJaaa

94l jo anpean aaLjdepe
9lqeqoud ay3z burhyrLjuapy

Aq LeApAuns sajowoud yoLym
‘doLaeysq aArjdepe aae swsi
-uebao aeyrwrs pue seuayh
-N3 40 suotrjoeaa ybL| ayj
3eYl suaea| juapnis ayjy -\

‘suoL3Lp

-u0d 3ybr| burhuea yaLm
JUBWUOALAUD [eanjeu e Ul
Seu3a|bna jo uorLingLu}
-SLP 3yl buristpauad £Aq

‘3ybL| ur sabueys o3

puodsad euaibna jJeyy
A-N 3A3Lyde 0] sudeal juapnis ayy -°p
NOILYNIVYAI SITLIATLIIV/SIIDILVYILS SIAILI3L "

-Of
JDPN_W



tl-11

‘d ‘oz6L°0bedty) “-0) § A|LeNOy puey
.osogmmopm a3yl B uey jo suoirldedajul :4Aaiif
S9J400H 3400y ‘uewaipiag ‘weyeaqy (L)

~(uotrlenjeaa

Leuotido) ~auanixiw sLy3z o3

dnaAs odey 30 “juw ggZ PPy ‘-d433eM
40 "1W 006 03 3L ppe pue Apno|d
S3U0J3q J4NIXLW dY3 |LIUN Je3H
"Jd33eM JO W $OE 03 youezs
-u4a02 jo b6 | ppe :Y 94nIXLK
$SMO[ 0] Se S3UNIXLW umoujun
9yl duedauad :udyoewayl ayz oj
‘uoijebrisaAur ajenpeay

gv-11 °d payoseije 031Lp
-sumoujun burisajl 1y# 3oy

:gg 9jenLeAad o)

(qep peuol3do) -suorinjos

p4iepuels 3yjz s1GULWRIUOD O3 JOU:

WAy} PULwWAJ OS|y

*pa31saj buiaq pooy

Yyoea usamiaq L|yEnouoyyz asemsse|b
~ 3NO uea|d 03 S}u3pnis puLuway (v

*007}
sLyj

493e| pasn aq [[LM Juabeaua
*433BM jO [w QQE 3noqe 03

suLpor uwnissejod jo 6 Gg°g pue;
sLe3sAud autpoL jo 6 | buLppe Aq
padedaud aq Aew uorynjos I)] (€

*$94031s bnuap 40 sasnoy

£1ddns 21L313u31L9S wWOuy paseysuand

3q
‘dojem

Aew uoLln|os s,3o1pauag (2
3O LW 006 03 dnadks ouey j0

lw 00L Ppe ‘uoi3nios dnuaks ouey,

————

adedaad o) (| :4ayoeay ayz oy

9%-11-d paydelze o033Lp- aebns pue:
ysuaels a0j burysajy ov# -3I0V

01 IX jo -

-0L 30

uoLIN|OS Y]

-237 ®

:49 aAatryoe o]
em j0 - oMm jnoqe:
G°€ ¢sle3sAuad auLp:
*b | Burppe Aq pauedaud s\
‘uoLrjedlsuowsp J4ayd
Se 3uop aq pLhoys A3LAL3oe

4o

Stylr “pp-11 °d paydselje 033G

juejaodug a:wmpczm s

-aulLy

isLsayjudsojoyqd ul
6E# "2V

1YY 9A9Lyo®e oh_

9LL-GLL *dd €996] jYuop MaN
*dul .:mempz pue ldey

‘1104 €32UdLIS 3JL] ULIPOK
196-d ‘8961 uolsog

‘ULIJILW uo3ybnoy ‘uoLsudap an|g
$JSg‘uel 03 S3| NI |0 :3dUdA9JaY

*AouaLdLj3d

4001 3 J4ebns ao0/pue
yoddels uLejuod A3yl 41
QULWUAIJD puR YdueISULOD
“jirtweozejod “peauaq “dnuafs
ouey :6urmoy |0} 3yl 3s93
LLLM Juapnys ayj cuaebns
pue youels a0j HurLisay

10} paJdLnbad sjperaajeuw pue
s?J4npadouad ay3 usaLyg -gg

‘SLSay}

-ufsojoyd a0y Luaessadau
SL 3ybr| 3eyy aupuwaazap
0} 3|qe 3aq pLnhoys 3uap
-N3s 3Yy3} °“saaea| s,jueld
e UL yoduels 30 aocuasaud
9yl J40j) 333 03 poaubLs
-9p uoLjeajsuowap 4ayodeal
e burAussqo 4313y vy

NOILYNTVAI

SITLIAILIV/SIIHILVYLS

SIATLIICE0




bi-11

.62 "d ‘G594
‘uojasutuy 00 pueuzsoy
Uep *sduatLds o317 40} $3S1049X3

Aaojeaoqey ‘uosey - aduauagay
o | *3J4els 031 moy:
mw RIPL OU dAeY pue jue|q e neuap
= A3y3z ssajun uoitjewdoyul yonu 003 .
= wayl aatb 03 jou |njiaaed °9¢ 01
e PalLut] ade Layj speraajew 2yl £q°
a- PO4N]On4ls jeymawos si ubtsap:
mw . 'ejulutJiadxa ,sjuapniys Yyl (¢
= "POpUBWWOD3J B4R WNLURGIDG
mw 39| 43A[LS pue sna|od INg Juom-
LLLM Jed| pauojodLyinu Auy (¢
"€-¢ 30 sdnoub juapniys Y 3saq "SLSayjufs
jaom Lpqeqoad |[|Lm qey sty {z. -ojoyd uo Kuaued sjue)d
. _ _ 30 sjued usaub uou ayg
"¢y 12Y 30 sjuawauinbau juapnis ay3 | 30U 40 J43yjzaym uo sysayjod
£3tpow 03 aaey LLtM Jaydeay ayg - -fy a3yl 3sa1 o3 94npaosoud
(Leuoi3zdo aue A3y31) ouop jou ade PU® sisayjedAy e ajtam
Lv-0F 322 31 :970u dayogea; (- LLtM Juapnis ay3 aurpoy
69-11 "d uaaug bBuiag Pue |oyooje ‘uazen “saqgny
30 3dduejuodwy ayl s £itaL3oy . 15931 “suodjeaq ‘oajeyd 10y
"uotLjeb . ~ “SaAe3| pajebaueA :sieruajew
-t1S8AUL Sty3 sjenieas o) Moy JpLd $33 9dAdLyde o]
~2P pinous ueyoseaz ayj *d9l1] _
SU0 01 dn ajgnpLp

uayl pue Lpnoyo
LL3UR eay -udjem jo -juw 00gE 03
Y34e3SY40d jo 6 | ppe T7 QANIX LK
"421eM JO 433L} | 03 3ieS

91G®Y 0 "D @l ppy A SunNIXLp

a:wzo—pom 9yl uaaLg -93

"3U0S 1 H# 3oy

"3U0d Q¢ 3oy
SKOILYATVAT

SITLIATLIOV/SIT9ILIVYLS

SIATL33r80 T

: ) ‘Leuotido mou aae sqe| as
9SNA 03 4dYyde3a] 3yl 40} poublsap Mou auae Lv-0
-u0d ul syt

24yl O0s suoLjeajsuowsp se &)
b#°310y butmojjoy SqQe| 3y3z ‘uaramoy ‘sqe| aALINIasSO—
S mMau asayl asn pinod 3y o0s aebns pue yosueys 404 S1s9] paepuels ayj yiim wiy azi

-Jdet|twej 03 juapnis 3yl Aq auop aq 03 paubisap Apleutbtao aduam SaL3LAL]OR 953yl 1p-ny# AJLALYDY

Aruitoxt provided by Eic:




GL-1I

*3L burpuejsaapun jo 3aiqeded ade Kayj
1®®3) nok 3L sisayjudhsojoyd 4oy}

e[ RWA0) 3Yl sjuapnis ayj aaLb
PLNOJ noA sasse|d anok jo 3wos uj
*PO0J djew 01 3L 40) 4IPUAO ul
sburyy Auew uo puadap sjueid
usaub jey3 azi|easa 03 urbaq
PLNOYS sjuapnis ayjz uorssmpd
-SLp SLy3} ur -ssadoud 3ey3 jo
sjuaLpadsbul Aaessasau ayj pue
sLsayjufsojoyd 30 uoLssnosLp e
UL Ep-8€ SOLILALIO® BZLJdewwns
PLNOYs uaydeal ayjy §y# 39y
199 3AdLYd® 0}

VE-EE "d°G961°u03adutag ©ouj

‘Auedwo) puealsoy uep *adualos

. 9317 403} s3SLI43X] Aao0jeaoqe]
‘uosel [l j4ed 40} CRITERERE )|

: *S3jewols
30 3duasaud ay3 pue azrLs ajewo3ls
ur abueyd ay3z sL 3daduod urew ayl
Inqg asde| |02 |92 puaenb uyL Hul
~3LNSaA sLSowsSO pasned j|es jeyy
9zZ1sayjodAy 03 sjuapnis moj|e

03 A3tunjuoddo ue st auaay] (Vv

. "PaysiuLy

SL iII 34ea 4a933e ApqLssod ‘sfep
MdJ) @ Jd3je BuOp 3q pLhoOYs ]
ided  -uiban prnoys 111 3sed uayz
pue poruad ay3 3o jaed 3sary ayz
buranp dn 33s aq prnoys | Jaed (¢
*pPasn aq ued qey

snoLadad e wouy sjue|d ueag (2
suoLjeajsuowap

J49Yydedl ade I] pue [ juaeqd (|
0S-11°d :uaydeaq 03 ajop Ev# "0V

‘44 “33 “qa |A3Lyde o]

*SLSdYyufs
-ojoyd jo ssasouad ayz jo
butpuejsdapun arayz asuey
-Ud [LLM eyl uoLsSsnISLp
P8l 43ydeal e uL paA[oAulL
9Q [LiM sjuapnis ayl -9y

*saseb

40 abueyoxa sLyjl saje|nbau
9jewols ayjl jo azLs eyl apn|d
-=uo0d ||LM Juapnis ayjl uorinj|os
1les 0L Aq pasned sajewols jo
buLso|2 ay3 BurLAuasqo ualjy *44

*9dodosouadLu © 43dpun

sdjewols burAauasqo Aq stsayjod
-AY sLYy3l watjuod pue pabueyd
~X? aue saseb yorym ybnouyy
sa40d 40 sburuado 30 340S auos
dARY 3Jsnhu jed| a8yl eyl aztLs
~9Yy3j0dAy ||Lm Juapnis ayy °33

*yodd4els anp

-o4d 40 sisayjuhsojzoyd uo
Aaaed 3,ued 31 jeyl apn|o.0d
pue aulL|aseA yjrm pajeod si
Jea| ay3y uaym saseb abueyd
-X9 jou ued sjue|d jeyl aAu3s

=qO0 LM Juapniys 3yl -gq

NOILYNTVA3 SITLIATLIV/SIIDILVYILS

S3AI123r80




9L-11 -

*Aem 3uo ueyy adow ul

pabuedde aq ued sadnyoid jo
sdnoab 8yl jeyy aAuasqo pue
17 ‘saanjotd jo jusawabuedde sry
= puajap °sse|d ayjz o3 saany
= -otd SLy 3o sjuawabueade spy
= juasaad [|LM jJuepnis 3yl -7
=

2= *19S yoea Jo
Q SOL3Islaazjoedeyd uejLuLs aysy
— ‘daded uo “3SL| [[LM BH -
(%] 96-11 -d | :
o A.uaow uorjedrjissel) |G# -3y "$38S Je|LWLS 03Ul azrueh
mm-Hw 03 ¢6-11 "d payoselje gg# -3oy -40 03 sauniotd pajaosse
(burzisayjodLy. p uorjesrjisse|n) Alwopuea jo dnoub e uaaLb
. 11-00 €AdLyoe of 99 [LtM Juapnls dyy -“pp

*LewLue 40

jueld ? 43ayjlla se wsiueb

-40 Jdep;ruwegun ue burkyy

~SSBLD U0} RLABILAS

»leLado.dde sy3
¥8 "d 2°G wa3ll A4aysey sps 10y burfjdde fa speuiue Jo
gL-d I3k 2°S§ "3dyd0y) ep# 3oy v8:dL"G wall A433sey 9p# 15y  sjuepd 4ayjlts se pPatiisse|d
£i°d 3% 1°S "3d¥23y) 8y# 3oy 18 "d IBW L°G walqouad Gi# “32y
I1I-HH ®lenjeA] o}

9q ued swstuebuao jJsou

:II-HH ®AdLyoe o) su4ed| juapnis Iyl "I

*SadLoyd sty bul

-A3L3snf pue GupAL|-uou a0

buraL| se suauidsads burfyy

-Sse|3 A3 uouwwod u} sIL3s|

-d4930vdeyd dAey sburyyz bupalg

© LL® Jey3 suaedl judapnis ayy "HH

zc~p<:a<>u

SITLIATILIYV/SIIDILVYILS S3AIL1I23r80




BEST COPY AVAILABLE
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Activity Ib. BEST COPY AVAILABLE

Does Photosynthesis Produce any Gas?

Problem: You now know that green plants use carbon dioxide gas from the

atmosphere or dicsolved in water for the process of photosynthesis. The carbon
dioxide was exhaled into the environment by animals as a waste from respiration,
In this investigation we will test to see if a waste gas is given off by plants

from photosynthesis, If a gas is given off and the plant lives under water we
can collect these gas bubbles and identify the gas.

Materials: per lab group

elodea plant blue water
large beaker straw
glass funnel splint
light source matches

)

test tub
tube and stopper INVERTED

TEsr TUBE

[ Beaxer

i 1 . = BLUE WATER

/
!
]
!

LIGHT -——Q | X

Procedure: :
1) Fi11 a beaker 2/3 full of blue water.
2) Blow through a straw into the blue water to saturate it with carbon dioxide.
When it has enough carbon dioxide it will turn yellow. .
3) Cut several sprigs of elodea, place them in a funnel and place it upside
down in the beaker of blue water. The stem of the funnel must be underwater.
4) Fill a small test tube with blue water and add carbon dioxide from your
breath until it turns yellow. o
5) Stopper the tube, turn it upside down, insert it into the water in the beaker.
While it is under water remove the stopper and carefully slip the mouth of the
tube over the stem of the funnel. Do not let any air into the test tube.
 6) Place the beaker about 20 cm frcm. the 1ight. Turn the light on-and allow
;%Pfaratus to remain in the light for 24 hours. )
Set up a control by BaiﬂaTtEe same pfogeduret1nt te?s 1-? but
uestion Group A: ut any elodea into e funnel.
Do you hypothesize that any gas will be produced by the plant while it is in

A'Iight for 24 hours? If so what gas?

S Mt et T LN o A s

FUMOEL
E [LODEAR

2) Do you predict any changes in the color of the water. If so what changes?
3) How will you know if any gas is pruedugEg?
4) How can you identify a gas?

©
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Question Group B:

1% What colcr is the water today? What color was it yesterday? Explain this
change.

2) How is the volume in the test tube of water different than yesterday? What
does this indicate.

3) Remove the test tube and hold it upside down and insert a glowing splint.
If the glowing splint bursts into Tlame,oxygen is present. If the splint goes
out, carbon dioxide is present. . What gas is in the tube?

4) Do the results support your original hypothesis? If not modify it.

§) Why did we blow into the blue water and turn it yellow?

6) What gas is used by a plant for photosynthesis? Used for respiration?

7) What gas is given off as a waste from photosynthesis? Waste from respiration?

8) Summarize the oxygen - carbon dioxide cycle.

ERIC 11-19
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Unit #2
Activity 6

- €Oy = Carbon dioxide
Ho0 = Water
0p = Oxygen
gEST COPY AVAILABLE

W e?\\ "’\{,an\' \
awnt: |, Y:“ al
?\es‘;t’\rm’c on, N Kz%%&e\

| Water is lost by drainage / & Carbon dioxide is added
- to oceans; carbon dioxide

to the cycle by combustion

is lost by the washing away or natural fuels. WATER
of soluble carbonates into : IS ADDED BY RAINFALL.
the ocean.

The Carbon - Hydrogen - 0 xygen Cycle on Land

I1-20



Activity # 6.
0, - CO, Cycle (Diagram taken from Modern Life Science)
Class Activity:

use transparency
Give students a ditto without the writing-

Go over the diagram with the students explaining where the COp & 0, come from
and where they go.

Naentyou think the students understand the diagram, give them the following work
sheet.

1. How is oxygen put back into the atmosphere?

2. Combustion is one way in which oxygen is used up. What gas is replaced
(produced) as a result of combusion? .

3. Give three ways that 02 is used up. . .

4. Water is added to the cycle by what process? .

5. Give four ways thatC0, is put back in the system -,

6. Give two ways the CO, is used up ‘ .

7. What does photosynthesis mean?

8. What living thing carries on photosynthesis?

9. What does the word combusion mean? .

Q
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Teacher suggestions for Act. # 7-9

1.
2.

Use disposable petri dishes.

Use whatever kind of seeds are available if suggested ones cannot be
obtained.

Have filter cut to size before students use it.
Have one set of petri dishes set up for students to use as model.

Soak seeds in acid prior to experiment,

It is not necessary for all students to do all three Problems. To save time
~ have separate classes do different problems, and have all students observe

the progress of all three Problems.

ERk(I

Aruitoxt provided by Eic:
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Activity # 14
Abiljty of Soils to hold Water

A. Set up three funnels of the same size on tripods. Place a small, loose
wad of absorbent cotton in the neck of each funnel. Fill each funnel to
within 1 inch from the top with one of the following dry soils: beach soil
or gravel; clay soil from an eroded slope or well-worn path; and garden
soil (Toam). Place a beaker or similar receptacle under each funnel.

B. Pour 150 milliters of water into a container. (More or less water may be
used according to the capacity of the funnels.) Slowly pour all of the
water into the funnel containing beach soil. Repeat the procedure with
the other soils. Wait 5 minutes and measure the amount of water in each
beaker. Record the measurements: .

Amount of Water Passing Through Soil
Beach soil
Clay soil
Loam

Possible questions for the student to answer after doing the demonstration.
1. Which type of soil allows water to drain most rapidly? least rapidly?
2. Which type of soil holds the most water? 1least water?
3. What accounts for the capacity of sdiIs to hold water?
4. Which type of soil would best support plant 1ife? Explain.
Life Science: Intermediate Level

Lesser
p. 61

Th - above demonstration may be used and/or a demonstration from
Modern Life Science S : : o R B
p. 263 '
Fitzpatrick and Hole

Aruitoxt provided by Eic:
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Activity #15
How does Soil affect Seed Germination and Growth? BEST COPY AVAILABLE

Furpose: In this investigation you will make a hypothesis as to the type of soii
which is best for seed germination (sprouting) and development and
you will test this hypothesis by experimentation.

Materials: per lab group

5 paper cups organic soil

5 pre soaked bean seads fertilized soil
gravel water

sand

Procedure: 1) Take & paper cups and plant a soaked bean seed in each. Label
A, B, C, & D. Place your initials on each cup.

In cup A place only the seed.

In cup B plant the s=ed in grave!

In cup C plant the seed in sand

In cup D plant the seed in orgonic soil

In cup E plant the seed in fertilized soil

2) Water each seed equally and place near the window. 3) All seeds should
be watered daily and treated the same. 4) You will observe these seeds and
plants they produce, daily for several weeks and record these observations .
in a data table.

QUESTION GROUP A (to be answered on the day the experiment is set up.)
1) Which soil types do you predict will produce the quickest seed germination?
Explain why,

2) Which soil types do you predict will promote healthy growth of the adult
plant? Explain why.

3) What was the purpose of including cup A without any soil?
4) What is this part of an experiment called?

DATA: Some of these days wiil fall on a weekend when you can't make an
observation. Leave these blank. Complete data table #1 with your daily data.
Complete data table #2 with class final data. | ) |
UESTION GROUP B: (to be answered at the end of two weeks)
-Which type soil (s) best support healthy bean growth?

2) Does this data support your nypothesis (prediction)?
3) Whch soils have minerals?
4) Which soils hold water best?

5) Form another hypothesis ba:ed on class data to explain why seeds grow
better in some soils than others.

6) Why do some people suggest that vegetables be grown organically and that
artificial fertilizers be banned (outlawed)?

[1-24



Student Answer Sheet
Activity #15

How Does Soil Affect Seed Growth?

- Question Group A:

DATA Table #1

Personal Data on Seed Growth and Soil Types

Cup B
Gravel

"Cup .

T DAY - @ b hyan Eememss.ap £
No soil

Cup C
Sand

Cup D
Organic
_Soil

Cup E
Fertilized
Soil

W Ol ~NjJooie Jw [ |-

—t
o

—t
—t

-
N

el
(7%

—alt
&

©
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Activity #15
DATA TABLE #2

" QUESTION GROUP B:

1.
2.
3.
4.
5.
6

ERIC

Full Tt Provided by ERIC.

Class

Data of Seed Growth and Soil

Cup A

| Final Observation

Cup B

Cup C

Cup D

1 B8 ¥ - sgh » YT

Cup E

11-25



Activity #16
Analyzing_a Soil Sample #1
I. Question: What percentage of the weight of a soil sample is water?

II. Materials: Soil, 250 ml., beaker, .oven, scales

III. Procedure:

A.
B.
c.
D.

E.

Fo ™

Collect a sample of soil (1/2 cup) _
Weigh the empty beaker, record the weight on your answer sheet
Put the soil into the beaker

Weigh the soit and beaker, record the weight on the blackboard and on
your answersheet. Give it to your teacher so that it can be baked.

Weigh the soil again (after it has been baked) record this weight on the
b]ackboard and on your answer sheet. '

Keep your baked 'soil to use in Activity #17

IV. Observations:

A.
8.

How much did the original soil sample weigh?

How much did the soil sample weigh after baking?

V. Conclusions:

A.
B.
c.

©

ERIC

Aruitoxt provided by Eic:

Why was the soil baked?
What did this experiment show?

Fi?d the percentage of Ho0 that was in the soil by using the formula
below: - -

WE"th lost ) - x 100 = o 7 - |
D ¥ = percentage of original weight
original weight that was Hzo

11-26



Activity #16
Lab Report Sheet #1

1. Weight of empty beaker
2. Weight of soil and beaker

3. Name of Student Weight of soil and beaker
4. Weight of soil and beaker after baking .
5. Name of Student Weight of soil and beaker after baking -

ERIC . 11-27
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Activity #16
Lab Report Sheet #1

6. Neigh of original soil sample

7. Weigh of soil after baking _

8. Put your answers for the three questions under conclusions in the space below.
A.
B.
C.

ERIC 11-28
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Activity #7
fnalysis of soil #2
Question: How much of the weight of soil is humus?
Materials: Dehydrated soil, 250 ml. beaker, oven, scale;
Procedure: N |
A. Weigh the soil and beaker. Record on answer sheet.
B._ Bake the sample.

C. Weigh the soil after baking and record the weight on the answer sheet
and the blackboard.

D. Keep your sample for Act. 19.

Observations:

A. How much did the soil weigh before baking?

——————

B. How much did the soil weigh after baking?

————

Conclusions:

A. Calculate the percentage of the weight of the soil that was humus by
using the following formula:

wt. last - s s
original dry wt- x 180 - percentage of original wt. due to humus

record on B.B. and A.S.
B. Does your soil have more or less humus than the rest of the class.

C. Would your soil be good or bad for growing plants?

ERIC 11-29
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Activity #7
Lab Report Sheet #%

1. Weight of soil and beaker

2. Weight of soil and beaker after baking

3. Name of Student Weight

. Weight of soil before baking

. Weight of the humus .

4
5. Weight of soil after baking
6
7

. Answers to conclusion questions.
A.
B.
c.

ERIC 11-30
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Activity #18
Types of Soil

Read p. 192 in Modern Life Science under the heading types of soils. Then

in one or two sentences explain what the four different types of sofl described
in the reading are. -

11-31



Activity #19
Analyzing a soil sample #3

I. QUESTION: How much water can your soil sample hold?

11, Materials: Soil, 250 ml, beaker, scales, funnel, filter paper, graduate
cylinder (10 ml.) * 9

;;: III, Procedure:
. A. Use baked soil sample
. Weigh the sample
- Dampen filter paper and place on the funnel .

B

c

D. Place soil on top of filter paper in the funnel

E. Using the graduate: cylinder, measure out 10 ml. of H,0.
F

. Pour the H,0 onto the soil until the soil is wet and H.,0 begins to run
through the funnel. (10 m1. may not be enough, you may have to use
20 m1. or 30 ml.)

G. Catch the water that comes through the funnel and return it to the
graduate.

IV. Observations:

A. Calculate how many milliters of H,0 was held by the soil in the funnel.
-Record this on the blackboard.

B. Calculate the milliters of Ho0 held by each gram of dry soil by using
the following formula: :

wt. of soil in gm. 20/gm. of soil

V. Conclusion: ’
A. _Diﬁ_your so0il sample hold more or less H20 than the ‘majority of the class.
B.. What type of soil do you think your sample is? - .
" C. Would your soil be good for the growth of plants?
D

. Give an example of a plant which would grow in water, very damp soil,
very dry soil and moderately damp soil. '

:pH of your soil sample

_ While your soil is damp, test its pH. Get a piece of pH paper. Put it on
. the damp soil (you may have to press down on the paper slightly so that it gets
damp.) Match the color of the paper with the pH chart and record the correspond- .

ing no. on the answer sheet.

ERIC 11-32
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Activity #19

Lab repont sheet #2 | BEST copy RVAILABLE
1. Weight of baked soil sample .
2. Number of ~ ml of H20 used .
3. Number of ml (that did not stay in the soil) collected in the beaker
4. Number of ml held by the soil .
5. Name of Student | .oml ~ held by soil
6. mi . of HZO neld by each gm. of dry soil
7. Put answers to questions under conclusions here:
A.
B. '
C.

8. pH of your sample.

ERIC 11-33
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Activity #20 | BEST COPY AVAILABLE

Diffusion/Osmosis Start Act. #21 beforedoing these demonstrations.

To the teacher: Listed below are a variety of possible demonstrations to show
diffusfon and osmosis. At least one demonstration for each concept should be
chosen to present to the class.

A. Diffusion: '
T. Fi11 a beaker half full with water. Place two drops of food color-
ing in the water (red or blue would be best). Do not stir. Allow
Ehitbeaker to stand until the water s the same color from top to
ottom,
2. Light a cigarette in the back of the room without the students
knowing it. Leave it there until the students in the front of
the room smell it.
3. Burn incense in the back of the room - see how long it takes for the
students to smell it. '
4. Materials: concentrated starch solution*
thistle tube
cellophane - soaked in alcohol to remove the protective
layer
beaker
ring stand
clamp
rubber band

Pour soine of the starch solution into the mouth of a thistle tube while
holding your finger over the end of the tube. Do not completely fi11. Cover
mouth with a piece of cellophane and fasten with a rubber band.  Invert tube
and place mouth in a beaker of water. Attach tube by clamps to ring stand.

Add dilute iodine solution to the water in the baaker. Observe after 15 minutes
and at various times thereafter. :

. Questions for class discussion or for
NG s7amo Tt_::gé.é' each student ko answer individually:
‘ M —CLARP 1. What happened to the liquid in the
| [ thistle tube?
, 2. lodine will turn starch purple.
| What happened to the fodine in the -
_‘ | -beaker?
- . 3. Did the starch in the thistle tube
| - ' b aver  diffuse into the water in the beaker? - . -
i 4. What is diffusion?
- *Life Science Manual : =X 4-MEMBRAVE : .
: ; y
B. O0Osmosis ML et

1. Materials: carrot, beaker, one-hole stopper, glass tubing, wax, water
a. Make a hole in the large end of a carrot big enough for a small
one-hole stopper to fit into.
b. Put a piece of glass tubing through the hole in the stopper, then
insert the stopper into the carrot.
c. Seal this by putting wax around the stopper.
d. Put the carrot in a beaker of water.
e. Allow to sit for a few days. The water should rise in the tube.
2. The set up for this is the same as for #4 under diffusion. In the
thistle tube you put molasses and the beaker has water in it.

ERIC 11-34
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A series of questions should be made up to go along with each demon-
stration. These could be discussed and answered in the classroom or the
questtons could be put on & ditto for the students to answer and hand in.
Tgese questions should be answered while the students observe the demon-
strations. : .

SoTe activities based on those from:
The Book of Popular Science, N.- Y., Grolier, vol. 8, p. 186

©
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Activity #21
Let's Get to the Root of It

Problem: |

You already know that a root has a great deal of importance to a plant.
tet's §eetwhat you may know: Make a 1ist below of the ways a root is valuable
0 a plant.

You are going to do an investigation that will show you another way that-
roots are important to plants. :

Materials: per group
10 seeds
baby food jar or petri dish
paper towels

Procedures:

A. Place several layers of paper toweling on the bottom of the jar. Moisten
the paper so the top is quite wet. (No water should be standing in piles on top
of the paper). .

B. Spread the seeds out on the paper. Cover the seeds with a layer of paper
toweling. Sprinkle the top layer of paper with water. Leave the jar on the
counter top. '

C. Observe (keep a record) and moisten the seeds each day until they have
germinated and the roots are about 3 cm..long.

Questions:

1. Which part of the root (tip, middle, base) do you think will show the
fastest growth? | . o _

2. ‘How can you prove your answer to question number 17

-~ 3. When your root is 3 cm. long, use your answer to question number 2 to
prove which part of the root grows fastest.

4. What does the growing root look 1ike? Be sure to observe it carefully
~ before attempting to describe it. You may want to use a hand lens.

5. a) What major change do you notice after several days? b) 1Is this
change important? c¢) Why or why not?

ERIC | 11-36

Full Tt Provided by ERIC.



Activity #22 Transportation in plants

1. Problem: How are minerals And other water soluble nutrients transported from
the soil to the leaves in a plant?

- I1. Materials: per group of students
4 small jars or beeckers
fresh celery stalks (or carnations, Queen Ann's lace)
ve?etabTe dye .
salt

II1. Procedures:
A. LabeT the jars A, B, C, and D
1. Pour about 50 ml. of water into each jar.
2. To beaker A, add 3 drops of vegetable dye
3. To beaker B, add 1 teaspoon of salt. Stir.
4. To beaker C, add 3 drops of a different colored vegetable dye
5. Do not add anything to the 50 ml. of water in beaker D.

B. Trim 3 inches off the bottom of 2 stalks of celery (stems of 2 flowers)

Split the cut end of the 2 stalks about one-half to three-quarters of the way
up the stalk. Place jars A and B side by side and Jjars C and D side by side. (See
diagram). Take one of the stalks - insert one of the cut sides into jar A and :
the other cut side into jar B. Follow the same procedure for the second stalk,
placing one cut side into jar C and sthe other side into Jjar D. Support both
stalks loosely and observe.

IV. Observations:
A. Describe the appearance of the stalk and leaves above the water level in

each of the four jars A-D.

B. %xp]ain the changes you have observed in each half of both stalks.

2.
3,
4,

C. Did the same changes occur in both sides of the stalk placed in jars A & B.

C& Dé Explain your answer.

D. What was the purpose of using jar D, containing only water?

~ E. What caused the change of appearance in the stalk in jar B? Try to
explain this change.

F. What is the importance of watching vegetable dye or salt in solution move
up the stem of a plant?

©
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Activity #23

- Problem

I. Do leaves perspire? BEST COPYA
1. Materials - per group VAIU’BLE
candle ¢

-matches

2 jars

1 leaf

square of aluminum foil

water

II1. Procedure:

tiAi Break off a leaf from the plant. Be sure to include the leaf stalk or
petiole.

B. Cut a square of aluminum foil large enough to completely cover and seal
the mouth of one of the jars - (Do not sea] the jar at this.point.)

1. In the center of the aluminum foil punch a hole, with a pencil, just
large enough for the leaf stalk to fit through.

2. Put the leaf stalk into the hole as far as it will go.

3. Light the candle; tip it so that melted wax will drip down and complete-
ly seal the hole around the leaf stalk.

C. Fill one of the jars (glasses) three-quarters full with tap water. Mark
a 1ine on the jar where the water reaches. ‘

D. Set the leaf stalk and aluminum foil over the jar with the water. Bend
the foil down around the mouth of the jar so that a tight seal is formed.

E. Over the blade of the leaf, place the other jar (up-side down). The jar
‘must be clean and DRY.

F. Make a record of your observations each day that you come to class, for

a period of two days.
| Q- DRy Jux
/ D
Alwmivem -
Fol

LEQF sTHkK'““.
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Activity #23
Do leaves perspire?

IV. Questions:

1. Dg ygu notice any changes in the jar above the leaf? If so,
what

2. Do you notice any changes in the amount of water in the jar below the
leaf? If so, what? .

3. Circle the best answer. Does a leaf seem to perspire?

yes no
4. Explain your answer from question number 3.

5. If you choose a light green leaf and did the above experiment only you
added red vegetable dye to the water, explain what you think might
happen.

1 I1-40
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Activity # 31

The Hy0 Cycle (diagram taken from Modern Life Science p. 185)

Class Activity:
Transparency

Give the ditto to the students. Using the transparency fill in the ditto
with the students. Explain the process to the students so that they know where
the Hy0 comes from and where it goes.

(The €O, - 02 Cycle can be compared here and recycling can be mentioned °
while natura? recycling fresh in their minds).

When you think the student understands the concept, give him the following
work sheet to complete.

1. What process is taking place where the no. 1 is on the diagram?

2. What does the.word that is the answer to #1 mean?

3. What one word could you place in the space on tﬁe diagram numbered #3.

4., What is the object numbered #4? Why is this object important to the
water cycle? (1)

5. What other word is the word cycle similar to?
6. Why is it important that the water cycles? It is never used up. (1)

- 7. Why are plants and animals included in the water cycle? (2)
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Activity #38

Phototropism
Purpose: To study the effect of 1ight on a young growing plant.

Materials: per lab group of 4 or 5
3 milk cartons (small
9 - 15 soaked bean or pea seeds
peat moss
vermiculite or n - tting soil

Procedure:
1. Cut the milk carton down so that the sides are about 3" high.

2. Place peat moss or other plantina material in.the carton up to within 1"
of the top of the carton.

3. Place 3 - 5 of the soaked seeds in the carton.
4. Label the cartons A, B, C.

5. Place carton A on the window sill, carton B on a table that vz rot get
direct sunlight, and carton C in a dark cupboard.

6. Water the cartons equally when the soil seems dry - not too often.

7. Begin observations when plants begin to sprout.
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BEST COPY AVAILRBLE

OBSERVATIONS: F{i11 in the data chart below when you begin your observations.
Record data each day. .

Date | A B c
[~ HeTght of Plant ' ! -
Length of stem i
{ Color of plant - :
PYCCN . - ey wl’.»— - - O-M&!YN' - AT -—
{
; et s et seas “"“_“T' o o e e e ————— & S e
¥
: St wwes & - - oo v § [ qr . —— -
;3 : |
} _; i
| s |
‘ “ ehe  am mmememsmmes  serivese o 4§ e PO . . -
! | ‘
! H
: i
:L - ? §eo. [,
)
'
i
! 3 -
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Conclusions:

1. In which carton did the plants grow best?
2. What is the effect of light on the stem?
3. Explain the color of the plant in total darkness.

4. How is sunlioht related to the successful arowth of a green plant?

Molecules to Man p. 561

Modern Life Science p. 115-116

o 11-42b
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BEST CCPY AVRILABLE
A;tivitx_#sﬂ - Teacher Demonstration

To show a plant's response to light and qravity.

Materials: Powdered anar: mustard seeds; shallow square, clear plastic
' sandwich box

Procedure: Follow the directions on the anar and dissolve enouch to fill the
sandwich hox half full, Pour the melted anar into the hox and allow it to
harden, “hen the mixture is hard, cut out an oblong section of the agar just
?f: thﬁ center of the box. e
ike this: s ™

;' Sad
RAY, o e

The cut out areca forms

§
{ ~nag

e o yemne - wew e

. SR $ i | ) B

a lTittle shelf of jelly when the sandwich Lox is turned on its side as in the
diagram. Sprinkle mustard sceds on this shelf, close the box and stand

it in an upright position., If the cover causes the box to stand unevenly,
place strips of paper or cardboard underncath the hox until it is level.

- The seeds will germinate and grow into the jelly without adding water.
When the seedlings are half an inch ahove the agar, turn the box on a side
edge. The obiony space now goes up and down and the scedlings will be
growing sideways.

Have the class ohserve the chanaes which take place during the next few
days.

Next place the hox (you may wish to set up a second hox) so plants get
¢trona sunliaht from one direction. You should stand the sandwich hox in a
container to prevent other 1iaht from influencing the plant's phototropism.

Experimenting With Seeds and Plants p. 49
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“Activity #39 Teacher Demonstration

Prohlem: [s 1ight imporiant in photosynthesis?
Materials:

plant with large leaves, (bean plant, geranium) BEST COPY AVAILADLE
aluminum foil

scissors

heat source (preferably a hot plate)
500 m1 beaker

2 = 200 m1 beakers

small dish

alcohol solution

XY solution (luaol's iodine solution)
cornstach

forcens

Procedure:

A. Completely cover one leaf of a plant with aluminum foil. Cover the leaf
tightly so that no light can reach its surface.

8. Place the plant about 6 inches from a 150-watt light source. Uater the
plant for two days.

C. You must now wait two days for results to occur. During this time answeer
the questions 1-2 below and carry out the investigation which shows you liow to
test for starch and sugar.

Questions:

1) How can you tell if photosynthesis is occurring in a piant?

2) Do you think question number 1 must be answered before you dotermine if
- light is important in photosynthesxs’

- -

~ D, On the third day after covarina the leaf, remove from the plant on
- uncovered leaf. Place the leaf in boilinag water for one to two minutes,
" Rémove the leaf from the water with a pair of forceps and place it in a bnt
alcohol solution. (See orecautions and diaaram). When the leaf has “c-*
most of its areen color, remove it from the solution.

Caution: Alcohel is highly
inflammable.

[ |t
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. Activity #39 (cont.)

E. Dip the leaf back into the boiling water. Then place the leaf flat in
a smal) dish and flood it with IKI solution. After three minutes, record
your observations below.

F. Repeat procedures C and D, using the leaf that was covered with foil.

Observations:

E.

Questions:

1) When you haated the leaf in the alcohol, what color did the alcohol
become?

2) What eniered the alcohol to cause this color change?
3) What materials is IKI used as a test for?

4) What does the test with IKI indicate is present or not present in the
uncovered leaf?

5) thy was one leaf covered with foil?
- 6) What does the test with IKI on the covered leaf demonstrate to you?

7) Compare the reaction of the IKI on the uncovered leaf to that of the
covered leaf.

8) What accounts for this difference between the leaves?

o 11-45
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Activity #4n

| Testing for starch and sugar

Materials: BEST COPY AVAILABLE

Benedict's solution

IKI solution

5000 ml pyrex beaker

graduated cylinder

heat source (preferably a hot plate)

2 - test tubes

test tube holder

white Karo syrup solution (see note)

various foods (bread, potato, milk, cornstarch)

Procedures:
Sugar test -

A. Record your observations in the following chart.

+ Ot 0 ——y

P 1o W o Yee . .a.r . - caoees - v e e .

Sugar test 1 . ..__ Starch test
Karo syrup T
hread
potato L ; e e o]
mi 1k '
et ———— e s s e o b n et . e w ......._......____+-.,.....- v - s
cornstarch | .

B. Using a graduated cylfnder, measure out 5 ml. of white Karo-syrup
solution and pour it into a test tube. Add 5 ml. of Renedict's solution.

C. Place the test tube in a boiling water bath,
-2

;

s

N

! mj"““““‘%df P‘w*&

D. As soon as a definite color chanae occurs, remove the tost tute from
the beaker. A color change to green, yellow or red indicates that sucar is
present. Test other foods provided by your teacher in the same way, to see
if they contain sugar. If a food has sugar, write a plus (+) sian in the
proper space under (Sugar test) on your chart., If it does not, write a
minus (-) there,
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Act1vi§¥_#40_

Starch test

E. Place a pinch of cornstarch in a clean test tube. Add water until the
test tube is about 1/4 full.

F. Add 4 or 5 drops of IKI solution.
Do you see a color change?

If so, what?
A blue-black color indicates the presence of starch.

. G. Test for the presence of starch in the other foods 1isted in your chart.
Record the results of the test in the same way you did the sugar test,

Questions:

1) If a water solution containing a fond were mixed with Benedict's sojution
and the mixture turned areen, what could you conclude about the food?

3

2) 1If a second solution of another food and water were mixed with Benndict's
sotution and the mixture turned bright orange, what could you conclude
about this food? <

3) Compare the results of question 1 and question 2.

4) If you added some IKI to raw hanburger and the hamburger turned brown,
~ would you say this is a positive ur negative starch test?
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R N

frduvrity fr . BEST COPY AVAILAELE

Evatnatyese any o ation: * '
Ta35Iny datoeen Mixtures for Starch and Sugar

Jaterials: ;2r group

pyrex hoyvoe

2anadici . solution

IXT soldatinn

unknown mixture  x,y.z, - provided
2 ~ tost tubes

test tuh2 holder

watar bath

Procedures:

A. Set up a data table in your notebook for the tests on the unknowns x,y,z.
C. O0btain a small amount of each of the three unknown mixtures.
Using the materials in your 1ist ahove deterwine whether or not ypur
mixtures contain starch or suaar. Keep a record of what you do to each
mixture as well as a record of your results as indicated in section A,

C. Your teacher will evaluate your data table when you are finished.
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Activity #42 - Teacher Demonstration

The Importance of Being Green

Problem:

Chlorophyll,the green pigment in plants, is necessary for photosynthesis.
But all leaves aren't green, some are red or white. In this investigation,
you will determine if the non-green parts of leaves carry on photosynthesis.

Hypothesis:

Form a hypothesis to explain whether the non-green parts of plants carry
on photosynthesis and design an experiment to test this hypothesis.

Materials: the following materials are available to you:

varigated leaves with some qgreen parts and some non-green parts
~ hot plate

heakers

test tubes

water

alcohol

iodine

Procedure: You should _utline the proéedure you would like to follow to test
your hypothesis., '

Data: Make a data table and record all your observations and results. .

Questions:

1) What is one test you can perform to test to see if photosynthesis nas
occured in the leaf?

2) If a leaf has produced starch, how can you show this?

"3) What parts of the leaf showed evidence of starch? b) What color were
these parts before the leaf was bleached in hot alcohol?

4) Do the non-green leaf portions carry on photosynthesis?

5) Does the evidence you collected support your original hypothesis? If not
correct it.

11-49

©

ERIC

Aruitoxt provided by Eic:



Activity #43 BEST COPY RUARILABLE

How Do Leaves Breathe?

Purpose: In this investigation you will see that leaves must exchange
aases with the atmusphere,

Part ! Teacher Demonstration

Materials:

plant
vaseline

Procedure:

1) Choose 4 healthy leaves on your plant and prepare them as follows:
leaf A - coat upper & lovier sides with vaseline
leaf B - coat only lower side with vaseline
leaf C - coat only upper sides with vaseline
leaf D - do not coat any sides with vaseline,

_ Have the students make up & hypothesis for what they think will happen
during this experiment,
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Activity #43
Part II  Teacher Demonstration

Materials:
hot nlate
heaker
water
test tube -
test tube holder
alcohol
Procedure:
1) Test each leaf (A, B, C, D) to see if starch was produced.

2) Record data on the board and have students record this also.

Questions:
1) Wnich vaseline treatmen! allowed starch to be producgd?

2) What is the chemical process which produced starch?

3) What gas enters the leaf during this process? What gas leaves?

4) Does the starch test prove the hypothesis you wrote in part one.
not, rewrite your hypothesis.

I1-51
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Activity #43

Purngse: Tn this invastigation you will see that leaves must exchange gases
with the atmosphere. :

Part TI! Student Activity

Materials:

BEST COPY AVAILABLE

microscope
slide
cover slip
10% salt solution in dropper bottle
water in dropper bottle
leaf
Procedure: -

1} Tear the leaf at an anglc so that you remove the thin lower membrane.
Your teacher will snow you how. You may have to try several times.

2) Make a slide of this lower membrane by placing a drop of water on the
slide and covering it with a cover slip. Make sure you only get the thin
membrane under the cover slip. Observe under low and high power.

3) Locate small openings or pores called stomates. Noti.e the greenish
guard cells which surrcund this pore. '

4) *™ake a drawing of what you see under high power and label the stomate
and the auard cell.

5) Place a dron of 10% salt solution on one side of the cover s1ip and place
a piece of paner towel on the other.

6) Observe and draw under high power,

uestions: _ _ _
1) What changes do you notice in the guard cell or stomate (Pore)?
2) How could the size of the opening change?

3) Form a hypothesis to explain how the size of the stomate could regul ate
exchange of gases between the leaf and the air, '

4) Do your cbservaiions suppgrt your original hypothesis?
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Activity #50

Teacher direction:

Place the students in groups containing no more than four students each.
The students should have a lTimited amount of time during which they attempt
to arrange different groups of pictures (these pictures will be prepared for
2 classes at ESM) into similar sets. The student groups will present their
arrangements to the class and defend their arrangement if necessary. The
teacher may want e suggest that the students attempt to assign names to
their sets-allows for soma fun!

Student direction:

You will be given a qroup of pictures. Try to arranae them into sets
that seem to belona together. Be prepared to aive an explanation for the
arouns vou have arranned,




Supplement to Activity #50 BEST CUPY AVAILABLE

IIT. This 1s a classification exercise, Classify the following stick

fiaures so that each is in its own group when you finish. Use the
method we went over in class.

Put your answer on a separate sheet of paper!!

5 I1-54
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Provided by ERIC.

Teacher note for Activity #50 supplement (stick figures)

There are many modifications to this classification exercise. The
style shown below should be followed because it is the same as most keys
that the students might be using at some time during the year.

‘A, Boys B. Girls
€, C, F, H. J A, D, E, G, I
1. Without clothes 1. Without clothes
B ' D
2. With clothes 2. With clothes
C, Fe H. J, A, E, G, I
a., With pants only a. With skirts only
c, F A, E
1) with white pants 1) gith white skirt
c . .

2) with colored pants
b. wit; shirts and pants
Y gﬁth white shirt
2) gith white shirt with pattern

BEST COPY AVAILABLE

IT-55
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é) with colored skirs
*E
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15 ¥ith white blousn

2) gith colored blouun



| BEST COPY AVAILBLE
Activity #51 - Classirication - supplemental .

This activity may be used as enrichment for students who complete the .
required classification activities.

¥

k‘
o

in
o
X

To the student:

You are to qrour these fiaures according to the things they have in
common, “emerber the least comnlicated way would be best.
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BEST GOpy AVAILABLE

Plant Classification and Types

Activity #53: HMake a numbar ot series of plant mounts (each series .consisting
of T0 mount3). Labal them with numbers op letter, 1-10 or &-J. Display them
so that the students cun see all of them, Discuss with the student the differ-
ences between those plants - #irst, Leing yeneral and then getting specific.

Activity #54: Hake up a series of 20 plant mounts. Label them somehow. Dis-
play them SO that the students can see all of them. In groups or individually
have tha students aroup the plants according to similarities of individual
piants. Discuss the aroups YAy came up with and why = Make sure they have
reasons for their greupings,

dctivity #58: Usina the same series of plants mounts as in activity #55, have
the student ™ Mist speciric distinnuishing characteristics of each palnt. Go
over the 11¢t and see if anv niants have the same distinguishing character-
fstics, (This could he a wav oF arouning these plants).

Activity 356 « Plant Coliection

Have the studant collect four different plants. Try to have some students
collact fram the yard, the forest, the field and the swamp., Do this only
if feasible for the students. They should collect doubles of each plant -
they can press one and use the other for identification. After the plant is
pressed, it should be mounted and abeled.




Filmstrips:

Soil Resources
Water Resoum 9°

ant act0r1e
Telling Trees Apart
The Kinds of Plants

Transparencies:

Audiovisual Alds - Optional

Located at Pine Grove

o BEST COPY AVAILABLE

He14 and J-49
H-15
H-21

TR-46 « TP-A2 (Includes classification, leaf structure. transpiration,
photosynthesis)

TR=103 - TR-107 (Plant systems)

|

Time required for Unit Il - 8 - 10 weeks

The unit should be completed by Christmas vacation.

ERk(I

Aruitoxt provided by Eic:

[1-58



EAST SYRACUSE-MINOA SCHOOLS

Envivonmental Education Materisls

'Grade 7 Science

Unit III Animal Niches

Produced Under USOE Grant OEG-0-71-4621
by East Syracuse-Minoa Central” Schools
407 Fremont Road
East Syracuse, N.Y. 13057
Dr. Fritz Hess, Superintendent




TOPIC OUTLINE

[II. Unit III Animal niches

A. Interactions within a population
1. Definition of species
2. Competition
a) Food
1. carnivore (meat eater)
2. herbivore (plant eater)
3. omnivore (plant and meat eaters)

b) Space
: ¢) Mate
3. Cooperation ’

B. Interactions between populations in a community

1. Definition of community

2. Predator/prey relationships
a. examples of typical predator/prey relationships
b. scavengers
C. saprophytes

3. Symbiotic Relationships
a. parasite
b. mutualism

_ c. commensalism

4. Adaptation for survival
a. camouflage
b. extinction-natural (and tentatively man-made)

~ Long Range Behavioral Objectives

Unit I1I. '

A. The student will hypothesize that the organisms
within a population interact both cooperatively

- and competitively after completing a series of

, various activities. . _

B. The student will observe that different opulations
within a community interact with each other in a
manner that maintains the delicate balance of nature
by completing a series of various activities.

I11-1
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Unit IIl Animal Niches
Activity No. Objective

1 Environmental Levels - D A

2 Checkpoint for Activity #1 « D A

3 Readings - Food Groups = D B
4 Readings = Food Groups - D C

5 Checkpoint = D D

6 Food Group = D - optional B-D
7 ESS Unit on Crayfish = D E, F, G
8 Ant Colony = D : H

9 Ant Colony = D H
10 Bees - D 1
n Bees - D |
12 Supolementary Activities - D 1
13 Human Rehavior 1
14 Problem 14.1 = M & F J, &, L
18 Mastery Item 14,1 - M & E J, K, L
16 Mastery Item 14,2 - M & E J, K, L
17 Checkpoint 14,1 - M & F J, K, L
18 Coyote - filmstrip J, K, L
19 Individualized Study - Communities - D .

Individualized Study - Pond Life - D
Problem 13.1 M & E
Mastery Item 13,1 M & E
Mastery Item 13,2 M & E
Checkpoint 13.1 M & E - optional
Filmloop - Hawk, Rattlesnake - D
Definitions predator/prey - D

- Predator/prey relationships - D
Filmloop - Harmful Ipsects - D
Supplemental - Shell film - D
Definitions - D
Cooperation in Communities
Special Adaptations - reading - D

Problem 12.1 M&E W,
~ Mastery Item 12,1 M&E _ o W,
Mastery Item 12,2 M & E ' W,
-~ Checkpoint 12.1 M & E _ W,

Extinction or Survival? - D W,
Written Report - D

Nature's Disquises #155 FOM - filmstrip - D
Nature's Use of Color - filmloop - N
Rattlesnake - filmloop - D

Little Animals - filmloop - D

Adaptation - N

Fxtinction - D

Supplemental Activities - D

Poisoning of the West Reader's uigest Reprint

O’iUlhul'\’—'Q\OONO‘(’!RUN—‘OOONOW&&N—'O
N<<<<< < (7. X7 Vo OO=
3¢ 3€ 3C D€ D¢ -4 00 OOO=2

>>2>
> > >
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BEST COPY AvAiLABLE

Unit IT1I: MATERIALS

Activity No.
1. no materials 12. wire screening
damp soil
2. nro materials plants, flower seeds
' lettuce, flower petals
3. no materials dead insects, raw hamburg
dry bread, célery leaves
4. no materials | snails
5. no materials 13. human subject
6. no materials 14, no materials
7. medium size crayfish 15. no materials
6 small crayfish
2 plastic wading pools 16. no materials

?1astic 3 inch flowerpots
hacksaw or pointed pliers 17. no materials
aquarium gravel

clear plastic boxes 18. coyote filmloop
1/2 1b. fresh or frozen fish
buckets for waste water 18. Packets on Communities
1 pt. rubbing alcohol Plant & Animal Communities
balances or scales
modeling clay The Pond
low power microscope The Field
magnifying glasses The Forest
tweezers The City
crayons Ecology of a Desert
drawing paper Ecology of a Forest
clay | Ecology of a Pond
notebooks Ecology of a Seashore
~ 8., ant colony ~ - - 20. compound microscope
- - slides -
9. no macerials cover slips
, medicine droppers
10. "Life of Honeybee" filmstrip hand lens
methyl cellulose or
11. no.materials clear gelatin
identification sheets
12, large glass tank Jars of pond water,labeled
top soil beaker of tap water
worms
lettuce - 21, cultures of paramecia
cereal euglenas
small plants rotifers and algae
fishbowl transparent pint jars

clear plastic sheets
rubber bands
light-tight box

©
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Unit III; Materials cont.

21. Pasteur pipettes

methyl cellulose 1.5% in
3 or 4 dropper bottles

fluorescent light
microscopes
slides & coverslips

22. no materials

23. no materials

24. no materials

25. filmloop: Hawk Attacking
Rattlesnake

26. no materials

27. no materials

28, Filmloop-Harmful Insects
29. Shell film

30. no materials

31. no materials

32. Book: Modern Life Science

33. plastic petri dishes
clear tubing
- triangular files
plastic cement
test tubes
cotton
thermometers
flashlights
small paint brushes
paints
temperature and humidity
gradients
1/4" plywood sheets
sand paper
humidity indicator cards
5% cobalt chloride solution
6-8 watt lightbulbs
pin socket

I11-4

33.

. 34.
35.
36.
37.

38,
40,
41.
42.
43.
44.
45.
46.

glue

saran wrap

white filter paper
anhydrous calcium chloride
ice cubes

masking or cellophane tape
colored cellophane

black plastic sheeting
whole white potatoes
vinegar

vegetable matter

table sugar

table salt

onions

no materials
several mealworms
no materials

small glass jars
teaspoons of:

lawn fertilizers
phosphate detergents
household ammonia
microscopes

5 medicine droppers
no materials

Filmstrip: Nature Disguises

Filmloop:Nature's Use of Color

Filmloop: Rattlesnake
Filmloop: Little Animals
ditto listing

no materials

no materials

Reprint from Readers Digest
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Activity #1

ENVIRONMENTAL LEVELS

Definitions: Examples
1) Species ,

2) Population

3) Community

§) Ecosystem

Matching: Which environmental level is represented by each?
Think carefully. Place the letter in front of the question number,

' Environmental Levels
1. Al the carp in Onondaga Lake A. species

2. Al black squirrels B. population
3. A1l the dandelions and honeybees C. community
in a field.
_ ' ' - D. ecosystem
4. A1l the red clover in the school Tawn.
5. A1l the birds and trees of a forest
6. All silver maples
—7. All the bacteria, chemicals & fish
in Butternut Creek.
—8. A1l the racoons in the Adirondack Mountains.
9. A1l the rocks & snakes in a stone pile.

10. A1l the people of the world.

ERiC‘ I11-12
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CHECRPOINT Act. #2

The following are found in a small pond.

leopard frogs
water 1illies
pond water
sewage water

Which of the following make up a population in the pond?
A) A only, B) F only, C) B & C, 5; D only.

(2) The pond community includes A, B, and A) F, B) G, cy C, D) H

(3) A study of this pond's ecosystem must include a study
of F as well as A) A, B)B, C) E, D) G

green algae
bass & sunfish
rain water

mud on bottom

OOwX>»

xeomm

(1)

(4) Which of these groups is made up of organisms of only one
species? A) A, B) C, C) F, D) H.

©
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Act. #3
Student direction;

1- Read each of these stories through. You should notice the
different animals presented in each (remember that man is an
animal) and the type of food each one is eating. After reading
the stories you are to underline the meat-eating animal once,
underline the plant-eating animal with two lines and underline
the plant-meat eating animal with three lines.

Life In A Field #1

The small brown mouse huddles under a large rock for
protection against the biting rain. As the rain began to
decrease in its fury the mouse crept out into the fog. He
felt _very hungry as the rain had lasted for several hours.

There was a meadow surrounding this very small mouse so
his search for food did not take him very far. The sun
began to peek through the fog and its warmth made the mouse
less cautious than usual. A shadow fell across the little
mouse and before he had time to escape to his rock, a red
fox gobbled him up.

The fox had been dining not only upon unfortunate field
mice but local farmer's hard raised banty chickens as well,
It was not long after the furious rain storm when our friend
the-fox decided to visit the chicken coop again.

The moon was bright that particular night when our fox
approached the farmer's yard. No noise came from the chicken
coop and all seemed peaceful. The 1ittle fox had no difficulty
snaring one of the plumpest roosters before the farmer was
awakened. However the moonlight gave the farmer an advantage
and it wasn't many minutes before the farmer was skinning out
the fox. ' '

The farmer asked his wife if she would like to try eating
fresh fox as a new gourmet dish. But she answered with an

| emphatic no!

I11-14



Pond Life 42

Silence covered the small pond as the hot afternoon sun

Tulled a1l Tife into a state of drowsiness. Large, fluffy
clouds hung against the blue sky waiting for a slight breath of
air to move them. Reflected in the still water of the pond,
hovering against a cloud was an irridescent dragonfly., It
lighted gracefully on a bulrush to bask in the sun.

Other members of this pond community were also enjoying the
warmth of the sun. VYellow water 1ilies in full bloom

added a delicate fragrance to the air as well as providing a
point from which a green frog was able to survey his surround=-
ings. Small schools of pumpkin seeds (sunfish) surfaced
occasionally in search of stray insects. Several] dead logs
jutting out into the pond from its banks allowed a twelve

inch long snapping turtle to sun himself.

Suddenly the stillness of the day was broken by much
splashing of water. The dragonfly had left the safety of the
bulrush to carelessly drift on a whisper of a breeze in

front of the Tittle green frog. The frog rolled out his
sticky tongue to snare that insect when a very small
pumpkinseed surfaced also to obtain the same main course

for dinner. Before the fish had a chance to miss catching
the dragonfly the snapping turtle slid from his log and
clutched him in his powerful jaws.

The splashing stopped. The frog settled back onto his
1ily pad. The turtle clambered onto his log and the breeze
began to create small, glistening ripples in the pond._

ERIC II1-15
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Forest Life #3

Bluejays screeching out theijr warning to the forest
community as the group of campers eased itheir ganoes up onto
the beach. The mere presence of human beings always brought
a sense of timidness to the forest creatures. '

~ The campers unloaded their equipment and established
sites for sleeping and cooking. Some of the younger ones
located a patch of black berries at the forests edge
brought back enough for all. Some of the older ones took
time out to go fishing and caught enough fan fish for supper.

While the campers were getting organized to have a rest-
ful night's sleep, the forest animals became less timid,
Chipmunks skittered across the campsite in search for left-
overg. The bluejays were bravely swooped down for the bread
crumbs.

As the campfire changed into glowing ashes the nocturnal
members of the community began their search for food. A
great horned ow] slipped by on silent wings looking for a
stray creature. As he floated over the campers'dumping area
he noted the black bears poking through the debris. It
wasn't long before he found what he wanted, a large brown
rat. He flew from the dump area with the rat held tightly
in his talons.

The owl, the bear, and the rat were not the only ones
in search of a good night's meal. A young, inexperienced
racoon was also searching for his meal. He carried a piece
of orange peel down to the lake and splashed it so vigorously
tnat a bobcat, also in search of food, hearn him. He crept

- UD on the little racoon and pounced only to find himself
floundering in water. The racson peered at the bobcat from
under some brush and I'm sure I kFrard him Taugh. ' ’

ITI-16
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1. M

Act. #4

2- When you haveé completed the above activity, you are to do
two reading assignments out of two different textbooks. You
might want to take some notes as you read and record them in
your science notebook. :

Modern Life Science p. 161-163

Modern Science | p. 121

ERIC 111-17
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Activity #5 Checkpoint
Fi1l in the blank

1.. a- Plant eater means ihe same as

b- A meat eater is also called a

c- An animal which eats both plants and animals is an

2. List as many examples of animals as possible that fit into
each of the columns below. Examples are provided for you.

carnivore Herbijvore Omnivore
mountain lion rabbit bear

3. Place the following items in the order in which they might
be eaten: Japanese beetle, snake, frog, leaf lettuce,
praying mantis, hawk. .

4. Choose two animals from each of the three group of animals
: which are classified by what they eat. List them below and
next to each give an example of the food they might eat.

ERIC 111-18
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Act. #6

Once upon a time, in the quaint land of Nernie, Benjamin
Zackery III was strolling happily down the cobbled country
road. It was, indeed, a gorgeous day but perhaps even more
so for Benjamin. You see, Benjamin Zackery III was a lover
of the great forests and meadows that lined the desolate
roads. The sunlight, accompanied by a cloudless sky, cer-
tainly enhanced the beauty of Benjamin's love for the two.
As he proceeded, he was confronted by a small dwarf-like
nernie (for that's whai he called the people in nernie-land)
who appeared to be rather excited about something. Being very
calm, Benjamin l1istened very attentively to the nernie who had now
begun to explain the situation. He informed Benjamin that the
king of nernies needed some help in forest and meadow studies,
and that Benjamin would be the choice. The nernie continued
with instructions.
~ "Using a trowel, wideﬂmouth.jars, hand lens and one collect-
ing can, my dear friand, we would like you to discover examples
- of the six food groups in both our lovely meadow and deep dark _
forest and if you possibly could not how each secures its food.
Please make note of all fine mosses, fungi, ferns, mammals,
réptiles. etc. for the king shall have them all to dinner next
week on Thursday. Also take a soil sample and brint it to the
gardener of the kingdom. He wauld like very much to observe
it." Benjamin harkened to the instruction and appeared very

interested.

ERIC 111-19

Full Tt Provided by ERIC.



"Before I go," explained the nernie, "I would like to
remind you of the different food groups. They are food makers,
plant eaters, flesh'eaters, variety eaters and decomposers.
Try to find them all, make completé notes and good luck:" With
that he ran speedily down the road and disappeared.

Benjamin pondered his venture a while, gathered his materials,
and then, Benjamin Zackery III began his'journey through the |

meadow and forest in the quaint land of Nernie.

ERIC -2-
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Based upon Benjamin Zackery III's adventure, see if you can
list what he may have found.

a) food makers

b) plant eaters

c) flesh eaters

d) variety eaters

e) decomposers

f) parasites

g) log decaying
organisms

h) soil sample
organisms _

- 1) anything
- . else?

After Benjamin's adventure he became even move involved with
the different food groups. Write the best answers to the fol-
lowing statements, using the choices listed below.

1) While walking through the forest, Benjamin observed a food
chain including a frog, grasshopper, hawk, and green plant

and a snake. In order, the hawk eats » the
grasshopper eats » the frog eats
and the snake eats .

ERIC 1121
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2) In land comm
prime food make

unities, such as forests or meadows, the

3) Decomposers act upon plants & animals causing .

4) Some plant groups feed on decaying wood. Two of these could

be

and

§) List three parasites
6) Parasites feed upon a
7) A variety eater is both

’ ahj

and .

8) If food were scarce what animal is teast likely to suffer?

Some may be used more than once, some not at all!

algae

seed plants
bacteria
mosses
fungi

snake

_ f1eas

decay

host
enemy
plant

variety

green plant

frog

lTiverwarts

destruction

11122

grasshopper
hawk

flesh

lice

ticks

ants |
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Activity #7 BEST COPY AVAILABLE

To teacher:
ESS unit on crayfish

You will be supplied with the teacher's manual. This wil}
explain the things you need to know to care for the crayfish.
The suggested activities in the book are good but we adjusted
them somewhat to make them more sophisticated. The unit is an
excellent one in showing cooperation and corpetition between
members of the same species.

~“ When the pools are set up and the crayfish are obtained (you

should have enough crayfish so that each group of two students
have ‘one crayfish. Do this for only one class. Other classes
can be assigned the same crayfish as given to other students. You
should have a few extra crayfish., 24 would be a good number,)
The students should be assigned a crayfish (these should already
be marked in some way since more than one class will be using the
same crayfish. This is different from the way described in the
teacher's manual.). The student should keep a ncte of his
observations and studies of the crayfish. Everything he does
about or with his crayfish should be put in the notebook.

One of the first things that should be done is for you
and the student to go over the external garts of the crayfish.
Using a transparency go over the external structure while the
students have their crayfish sc that they can lock at these
parts on the animal. Then hand out an unlabeled ditto for the
student to label and put in his notebook. After this much is
done you may let the student investigate on his cwn for a while
(1-2 days at the most). Then ¢iva him a ditte 1ist of questions
that he should answer by designing experiments and doing them.
There are ten suych questions. The activity wiil be similar _
to a contract. If he chooses to do all 10 he will get an "A®,
i1f he does 8 he will get a “"B", For 5 he wiill get a "C", for
1ess than that he will get 2 “D". This contract may be adjusted
for different types of students. Each experiment should be ‘
designed on paper and shown to the teacher before the students
actually do these. & complete and accurate record should be
kept by the student. Uhen they have completed the contract the
student should hand them ail in at once %o be graded. The student
should be reminded that good quality is expected in order for the
experiments to be accepted. Th: 1ist of questions is attached.
Please feel free to add to or change the list in any way.
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BEST COPY AVAILABLE

Activity #7

To be given to students

Design your own expariments to answer as many of the
fallowing questions as nossihle:

1-What do crayfish eat? if they eat more than one specific
thing what do they Tike beosg?
2-How does your craydich yeact to being touched?

3-How does your crayfish react to one other crayfish?
Larger, smaller, or of iha tome s1ze as your crayfish,

4-How does your cravfish preact to a group of other crayfish?

5-How does your crayfish secure a homa?

6-What level in tha sociat erder is your crayfish at?

' ?7-Does your crayfish have any of the five senses that humans
ave

8-Which siou's more strenyth, a male or a female?

9-Do crayfish attaci cach other? 1I¥ so, fer what reasons
do they do this?

10-Do crayfish protact cach other frem enemies?

ERIC
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Activity #8

Teacher: Put these directions on the blackboard. Also
not supplemental Act. #12.

Student directions:

You are to observe the ant colony in the classroom. List
all of your observations on a sheet of notebook paper which
will be handed”’ in toyur teachers. You should plan to ob-
serve the colony for ten minutes every day.

TEACHER: Hand out the prepared set of questions approximately
3 days after the student has begun his observations of the

ant colony. At this time collect the sheet of observations
the student has been working on. See attached.

The teacher should prepare several more questions regarding
eggs, etc. if the colony contains such things.

After collecting the series of 6-10 questions the teacher
should discuss what the students have seen and then lead a
discussion on the ant's life cycle. Use Instructo Transpar-
ency Life Cycle: #816-12 The Ant Colony located at Pine Grove
Learning Center as Tr 70.

A grade 6 book, Science For Tomorrow's World 6, has an ex-
cellent section on animal behavior. The teacher may want to
have the class read the following pages during the time they
are observing the ant colony. pgs. 307-337. The book is
available in both middle schools.

Teacher references:

Noguchi Swain 595.7 S Pine Grove o

1. The Story of Ants; Dorothy Snuttlesworth and Su Zan

——

2.' The How and Why Wonder Book of Ants and Bees; Merrill
'595.7R Pine Grove - -

3. Filmloop - Ants Tunneling
The teacher should develop a series of questions to
aid the student in making observations of ants in the

process of tunnel building.

Q . ,
ERIC I111-25

Full Tt Provided by ERIC.



Activity #9
'Suggested questions for Act. #9
STudent directions:

Answer the following questions while observing the ant
colony. ‘The questions do not have to be answered in order,
as long as they are completed at the end of two days.
Questions:

1. Do you see any ants with wings? Look carefully.

2. Are the ants all the same size? Draw two or three

ants in the space below. Be careful to show each
ant in as much detail as possible.

3. What do your ants eat?

4. What types of work do the ants perform? Do they all
do the same work? -

(4]

. What color or colors are your ants?

6. Use a hand lens to observe the head region of the ants.

"‘Draw what you see in the space provided.

©
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Activity #10

Teacher directions:
Materials: Life of the Honeybee A464-6 SVE filmstrip

*The How and Why Wonder Book of Ants and Bees;
Merrill 595.7R Pine Grove

*This Fascinating Animal World; Alan Devoe
~ Film: The Hidden World -Aetna Life Insurence-free

Instructo Transparency: Life Cycle: #816.13
The Beehive TR 71 Pine Grove

Filml

oop: Bees-Potlen & Nectar Dance ICF
#11810

op
Sharon Smith E. Syracuse Middle

Through the use of audio-visual materials inctiuding a film-
strip and transparency the student will observe how bees are
social insects which cooperate with each other in order to
survive.

]Introduce the lesson with the transparency of “"The Beehive."
Follow the approach used with the transparency - be sure to
pregiew it.

*“ The teacher should choose several passages from each of
the starred books and read them to the class.

3 Show the filmstrip, "Life of the Honeybee." (location un-
known yet-either Pine Grove or East Syracuse) and then hand
out the questions that go with it for the student to answer.
They may be used as a checkpoint or evaluation. See Activity
#12 for questions. :

4 Show the filmloop of the pollen and nectar dance. Ask .

- the students to 1ist any changes they can observe in the be-

~_havior of the bees who are watching the dance. The filmloop = . -

~should be run at least two times through. Also note 1t is a

- standard 8mm loop - cannot be used in a super 8mm projector.

§taa?ard 8mm projectors are available at the Resource Center
in Minoa.

5 1f possible show éhe film "The Hidden World:" on loan
from Aetna Life Insurance Company as a conclusion to the
world of the ant and bee.

©
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Activity #11

Student Questions for the filmstrip, "Life of the Honeybee" SVE
1. The filmstrip uses the word caste. It states that there arve

three levels of castes.
a) What is a caste?

b) List the three castes and next to each the job which it
performs.
1.
2.

3.

Fill in the blanks
2. The life cycle of the honeybee goes from the egg to the
’ s and the .

3. The larva is fed a mixture of and .

4. Which larvae are fed royal jely?

5. How ean you tell a queen from the other bees?

6. A young worker cannot fly when born. wh;t does it do while
learning to fly? .

7. Describe the "defense" of the hive.

©
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Activity #11 (cont.)

8. In addition to making honey, the bee also performs a
valuable service to nature. What is it?

9. How does a "scout" clue others in on the location of a new
pollen or nectar source?

10. What are some bee products?

ERIC 111-29
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Activity #12

~ Supplemental
In addition to observing the behavior of crayfish and ants
there are two other possible animals that may provideiinterest-
ing behavior in the classroom for children to observe.

- Earthworm Farm

You can use a large glass tank, terrarium or any other wide-
mouthed glass jar that is large, for the farm. Dig up some top-
soil very carefully so you ¢an include all 1iving things which
may be present. Place extra worms in your container. The soil
should be kept slightly moist but not wet. Bits of
lTettuce, corn meal or other cereal may be gently mixed -i#to the
top layer of soil. You may have to plant some small plants in
your farm to make the worms feel at home. Do not disturb the
worms until they begin making tunnels.

Do not let the farm become hot or dried out. Always keep
some kind of food in the soil. :

-

Snajl House

A permanent snail house can be made from a fishbowl or glass
jar with a cover of wire screening. Damp soil should cover the
bottom to a depth of at least one inch. A few plants or flower
seeds may be planted in the soil. The snail house should be
kept in a cool, shady place. Snail food can vary from bits of
lettuce, flower petals, dead insects, raw hamburg, to dry bread .
and celery leaves. Try some of the above to find out which the
snail 1ikes best and then be sure he has enough to eat.

©
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BEST COPY AVAILABLE

Activity #13

OBSERVING HUMAN BEHAVIOR

In our study of animals we have ignored the one an1ma1
that is most closely related to you - the human being. It is
important for us to discover how this animal interacts and
reacts with his environment. For this activity we will study
only a small portion of the human being's 1ife.

You are to choose a human being that you can observe at
least three times a day in many different situations such as
eating, working, communicating..and in school. You should plan
to observe this individual at the same time every day, three
times a day for at least 10 minutes each time. You should re-
cord the date and time of each observation and also what you
observe. You should look for things such as how they react

mio other humah beings. Do this for one week and then hand in
your observations, They will also be discussed in class with

“ the other student;.
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Activity #19

To the teacher:
| Enclosed is a packet of activities which will give a better
understanding of different types of communities. Simply give
the packet to the student and let him do the activities at his
own speed. I would spend about three days of class time on
the packet and then let the student finish up in study hall
or when he has finished other class activities. Some groups
may need more than 3 days of class time. Use your own judge-
ment - only you know your students and their abjlities.

The assignments may be handed in as the students finish

them or when they are all complete they may hand them in.

Teacher reference: Wildlife Communitieés, From the Tundra_to

the Tropics in North America, Clarence J.

Hylander. (at Pine Grove 574.9H)

©

ERIC 111-32

Aruitoxt provided by Eic:



Activity #19

To the Student:

COMMUNITIES

This is a group of activities. on communities. Within the
pdcket there should be a page of reading assignments; questions
which go with four filmstrips; and a group of worksheets. You

are to use the textbook, Life: Its Forms and Changes with work-

sheets.

You are to do all the activities within this packet in any
order and at your own rate of speed. The directions for each
activity are with the activity. Read them carefully. If you
have any questions ask your teacher before vou do the activity,
Make sure you have answered each questioh completely before

handing the activity in to the teacher.

Full Tt Provided by ERIC.
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READING ASSIGNMENTS:

(1)_Life: Its Forms and Changes pp. 44-50

(2) Modern Science 1 a) pp. 233-244
b) pp. 246-252

Read these assignments carefully and write down the main
idea--you will be quizzed on the information.

Filmstrips:

View 4 filmstrips (and cassettes)

(1) Ecology of a Desert

(2) Ecology of a Forest

(3) Ecology of a Pond

(4) Ecology of a Seashore
Simply view the filmstrips and listen to the cassettes that go
with them. It would be beneficial if you view these before

viewing the filmstrips with the questions.
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Student direction:

The following set of questions are to be answered after
viewing each of the filmstrips:

Plant and Animal Communities: The Pond

Plant and Animal Communities: The Field

Plant and Animal Communities: Forest

Plant and Animal Communities: City

Some of the questions sheets contain vocabulary lists. The
words in these lists should be looked up in a dictionary or
the glossary of a textbook and the definitions of them written

into your science notebook.
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PLANT AND ANIMAL COMMUNITIES: THE POND

Vocabulary consume succession terrestrial
submerged emergent variety decrease .
Introduction:

There are many different kinds of plants which grow in a
pond community. Because of this variety of plants there is also
a large variety of animals. You are to observe these plants
and the animals which find homes in, on, or near them. To aid
you in making these observat1ons, there is a series of quest1ons
you are to answer.

Questions:
1. (1) What is meant by the term, "community?"
2. (5) The kinds of plants which exist in any one area gre

dependent upon the area's and

3. (5) True or False: Plants usually control the types of
animals which may exist in a community.
4. (6) An animal which may change the p1ants along a stream

is the

5. (6,7) When the water level of a pond is decreased, the area

may become a

(8) The limiting factor for varieties of lTiving things in

a pond community is the supply of .

(9) (10) How do the water scorpion and the water beetle

lTive in a low oxygen water environment?

Aruitoxt provided by Eic:
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8. (11) List the six plant zonos in a pond which determine
the types of 1ife present in a pond.

9. What factor 1s the cause for these 6 zones?

10. (12-17) Next to each zone, 1ist a common plant found in
this particular zone.

Zone 1 _ | o

Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

11. (18-28) In the last column in question 17, 1ist an animal
which efther feeds ornests in each zone and one which is

dependent upon the plant you listed.
12, (29) Pond communities have a fuod chain. What is the first

1ink 1n the food chain of a pond?

13. (31) The second link in a food chain is a(n)
which is scientifically called a |

14. (32) This second 1ink may he eaten by a frog, snake. turtle,

or bird and these animals are called

15. (37) Are both living and dead animals consumed in a pond

community? Explain.
16. (38-43) Why is a pond important for land animals? Give

several reasons.
17. (44-48) When has succession in a pond hbeen completed?
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-3
“Animal and Plant Cermunities: The Field
Vocabularz: succession, mulch, food chain,

Introduction:

This filmstrip shouws the succession of a field to a forest,
At each stage of the chang in the field certain plants and
animu’s are character: 'stic. You are to observe these changes 1in
plant and animal 1ife, The questions which follow will help you
do this, |
1. {4) A field is usually a community,

2. (5) A méadow is a field which is used for a
of a .

- -

3. (6) How can man prevent natural succesion?

4. (7) hw can a field or meadow loose its ability to produce
7j00d crops? ‘

5. (8) Gisre an exampie of secondary succession.

6, (10)'a~what.appears first in an abandoned field?

(11,12) b-3ive three ways this is helpful to the field

7. (13) Hov do the first plants in an abandoned field he]p
recycle the minerals in the soi1? - .
8 (14) Dea! plants help the soil. List two ways.,

| 9 (16) The second type of plant which invades an abandcned

fleld 1s tha .

10. (17-21) At this secornd stage of succession a typical food

chain might be ’ ’ » OF
— ’ o

11. (22) Wwha: 1s meant by "selectfve feeding"?
12. (24,25,2i) Give at least two results of “selective feeding".

wll Toxt Provided by ERIC
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13. (34) What plants begin to compete with the tall grasses of
a field? |
19.'(36-41) Give three exampies of animais that now begin to
appear with this third stage of successich.

15. (43) Why does the giant oak replace the shortor junipers and
sumacs? ' ’ | o~
Fact. The closing in oF the tops of Lie large trees which | )
prevents sunlight from veaching the sofi wnich they are rooted

in results in a climax forest.
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Animal and Plant Communities: Forest
Introduction: |

There are two main types of forests fn North America deciduous
and evergreen but a cumbination of both types may occur.together.
Forasts are dependent'on an annual rainfall of 20 or more

fnched of rain. Frequently four different layers or Jevels of
vegetation exist in a forast. The questions which follow will
atd you in studying these four layers.

1. (7) The first level or layer in the forest is the

and {s made up of ’ . . s and

2. (9) If there 1s a thin 1itter layer may grow

several inches tall instead.

3. (10) The beautiful spring wild flowers grow in the naxt Ieve!
up, the .

4. (12) Ferns ‘and club mosses are often found at the second

level.
- 8. (13) The third level or. Iayer which contains even taller

plants {s the - .

6. (14,15) List two other plants which grow in the third
layer. .. o
7. (16) The uppermost layer ‘s the

controls the amount of light reaching the towepr Tevels.
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8. (18) What level do earthworms 1ive in?

8. (20) What animals occupy the upper level?

10. (21-29) List six natural ways that a major forest
community can change and form several minor communities.
11. (36-37) What organisms can help dead plant matter be
recycled?

12, (46-51) List the focd Tink that 1s mentioned neaar the

end of the filmstrip,

BEST COPY AVAILABLE
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Anfmals and Plant Communitites: City

Introduction:

i The city is a community which has been greatly changed ffom,thé;:-
. natural situation found in a pond, forest, or field. The éity
- has water proofed by man. Thus water disposal and water need
. are {mportant problems in the city. .
1. (5) Why 1s a city a conmunity?
2. (6) Energy 1s necessary to run a city. Whare does this eneréy
come from?
3. (8) Does anything leave the city which has any value?
4. (9) Why 1s a city climate 1ike a desert?
5. (l!)iwhat type of plant can grow in the city? .
6. (13-14) How has man water proofed the city?
7. (14-16) Because man has water proofed the city, he has
polluted its water, why? '
8. (17) What are fhe three main environments for the city
animals and plants? _
9. (18-21) Within a building there may be many types of plants
~and animals. List some of them. |
"10. (23) An alley 1s é temporary ) .-- o ' _ '.m
11. (26) A semi-natural environment within a city is a __ .

12. (31) Two common city birds are the _and the __ .
13. Three animals which frequent a city or town dump are the ")

» and : ’ .

._14. List several types of plants which are often planted in the
city’ to beautify 1t and which can survive the city environment.
15. The city provides a biologically-harsh environment and sti11
mich 1{fe goe§ on here. Do you feel that it is-a good eivironment .

111-42
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Answer the questions on the following pages from what
you have learned from the previous activities (the filmstrips
aﬁd reading assignments). There are also a couple of pictures
on dittoes that may help you. '
A. POND COMMUNITY
1. List all of the plants (producers) and animals (consumers)

you would find in a pond. Make two separate lists,

ex. Plants ' Animals
algae minnows

2. How does the sun affect the pond?

3. How would the pond be affected if the producers
were removed?

4. How is a pond snail related to a dead fish 1ying at
the bottom of the pond?

5. How would the pond be affected if all the bacteria

were removed?
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A LANO COMMUNITY: DESERT

1. The cactus is a typical plant of the desert. How
does it get the materials it needs to grow?

+ Where do different animals make their homes in the desert?
. What animals might eat the same food a coyote does?

. How do the plants and animals in the desert survive over
Tong periods of dryness?

5. Are there as many different kinds of plants in a desert
as there are in a forest or field?
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Act. #20 THE POND COMMUNITY
Introduction:

Many small plants and animals 1ive together in water. In
a pond you will find a complicated com-unity which contains
representatives of the various food groups as well as examples
of primary producers, green plants. Other organisms which
feed on decaying plant and animal matter will also be present.

Purpose: To observe and identify microscopic plants and

ERIC

animals as members of a pond community.

Materials: compound microscope
2 slides

cover slips
medicine dropper
hand lens
methyl cellulose or clear gelatin dissolved in water
identification sheets
jars of pond water, properly labeled, brought in
by students
beaker of tap water

Procedure:

1. As you look at each specimen be sure to put your ob-
servations on your data sheet.

2. Draw up a sample of water from the bottom of the pond
water jar. Place one drop in the center of a clear slide and
put a cover slip on it.

3. Draw up a sample of water from the beaker of tap water,
Place 1t on a slide and cover with a cover slip. R

4, Examine each sample with the anaided eye. Do you see
anything moving? ___ (Remember to use your DATA SHEET) . =

5. Now examine your samples with a hand lens. Do you

 see anything moving?

. 6. Place your pond water sample on the stage of the micro-
scope and focus carefully on it with the low power objective.

7. Probably you will see: many one-celled plants and
animals among fragments of rotting plants. Many of the an-
imals move under their own power but most of the 1iving
plants simply float about in the water. Some simple plants
form strands as cells join end to end.

8. You should fill in the data sheet for sample number
one after observing it carefully for several minutes. Try to
identify as many organisms as possible by using they identifie

cation sheets which your teacher has.
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9. Repeat this procedure by placing samples from the middle
of the jar and the top of the jar of pond water on clean slides,

10. After you've observed each specimen you may wish to add

some gelatin or methyl cellulose to the sample.if you have

organisms which move rapidly. The gelatin is a sticky substance
- Wwhich causes the animals to slow down SO you can see them better.

11, After you've completed your data sheet wash all glassware
with detergent and water, and dry.

ERIC 111-48

Full Tt Provided by ERIC.



BEST COPY AVAILABLE

Name -
STUDENT DATA SHEET:
Date
Sample 1:
Pond Water Tap Water
Names.of Numbers of Names of Numbers of
Organisms each organisms each
SAMPLE 2 SAMPLE 3
Names.o?' Names of Numbers of
Organisms Numbers Organisms each
of each

Questions:

- 1. What is the most common type of plant you found?

. What level of the jar did this plant come from?

. What is the most common type of animal you found?

. What level of the jar did this typg of animal come from?

. How could you tell the plants from the animals?
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6. How can you tell the difference between living and non-
living matter? '

7. In what ways are the organisms you saw wuited to pond life?

8. ég ¥h1ch level of the jar did you find the most activity?
\

After two days you are to again sample the pond water at
the three levels and 1ist the kinds and numbers of organisms you
see on a sheet of notebook paper.

Conclusions; .
1. Which type of plant is now most common?

2. If it's a different plant from the first day why do you
suppose there has been a change?

3. Which type of animal is now most common?

4., If it's a different one from the first day why do you
suppose there has been a change?

5. Where does the basic food of the animals come from?

6. How do the organisms in the jar depend on each other? (You
- should have several ways included in your answer) |

Thought Questions:

1. Some ponds dry up in the summer. After they are refilled
-~ by spring run-off or rain, organisms of many kinds are
seen again. How do these organisms survive the dry spells?

2. What effect would there be on the pond water in the jar
if several types of organisms were removed?

5 I11-50
ERIC

Full Tt Provided by ERIC.



BEST COPY AVAILABLE 59

Phacus

Micrasterius

Fig. 2-1. Algae Oscitlatona
Modern Laboratory Progvam in Biology
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Paramecium

Spirostomum

(1]

7.olpicium

Fig. 2-2, Protozoa .
Modern Laboratory Program in Biology
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ACTIVITY # 25

Filmloop: Hawk Attacking Rattlesnake - standard 8mm
' Resource Center - Minoa
Questions for students. To be answered after viewing the filmloop.

1. Is it possible that the ground squirrel might have been
the hawk's dinner even though the hawk caught the snake? Explain

2. List at least 4 advantages the hawk had over the snake;

3. Did the snake have an advantage in any way over the hawk?

4. As the hawk attacked the snake he seemed to attack the
snake in ong particular area of his body? Where? Why?
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ACTIVITY #26
Student Questions:
1. What food or foods do you suppose the ground squirrel

feeds on?
2. MWould the hawk eat the same foods as the ground sqﬁirre]?

3. MWhat foods does a hawk enjoy?

4. Would the snake enjoy similar foods as the hawk? Think
carefully before answering.

5. Do you know which animal (or animals) was the "predator"
in -the filmloop?

6. Which animal happened to and up being the "prey"?

7. HWrite what you think might be a definition of: predator;
prey. Put these terms your science notebooks.
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Activity #27
PREDATORS AND PARASITES

Predators are insects (or other animals) that catch and
devour smaller or more helpless creatures (prey) usually kill-
ing them in getting a single meal. The prey 1s generally
either smaller, weaker or less intelligent than the predator.

Parasites are forms of 1iving organisms that make their
home on or in the bodies of other 1iving organisms (hosts).

The hosts aré usually larger, stronger or more intelligent than

the parasites and are not killed promptly, but continue to live

during the-period of their close association with the parasite.
INSECT PARASITES

One of the greatest factors in keeping plant eating insects
from overwhelming the world is the fact that they are fed upon.
by other insects.

The insect killers are divided into two groups (a) predators
and (b) parasites.

Examples of insect predators:
~ Dragon Flies - These insects are harmless to man.'nThey feed
o ‘on mosquitoes and other insects such as wasps,
flies, beetles, etc., some of which are in-
jurious to plants and man.
Ladybird beetle- Feeds on aphids (plant lice), scale insects,
and other small 1n§ects and their eggs.
An interesting example of the method of insect control by

the use of a natural enemy of the insect was the use of the
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1adybird beetle in controlling the cottony cushion scale
insect in California.

The scale insect was introduced into California from
Australia 1n‘1869. Having no natural enemies in California
the scale spread very rapidly and threatened to destroy the
citrus fruit industry. Control was achieved by importing the
scales' natural enemy, the Ladybird beetle, from Australia.
The beetle was introduced in 1888, and in 18 months had the

scale under control.

Praying mantis -' Eats a variety of insects, many of which are

harmful.

INSECT PARASITES
Tachinid fly- A major enemy of the army worm. This insect
feeds on forage crops (corn, alfalfa, clovers,
and grasses). The fly lays its eggs on the back
of the worm. The eggs hatch and burrow into the
“worm and kill it. R -

- Chalcid fly- Controls the cabbage worn.

Icheneuman wasp- Control of wood boring insects. This wasp has

~ a2 long thin ovipositor approximately 3 inches long which it
~ thrusts through the wood until it strikes the burrow of the
wood boring larva. The wasp then lays an egg which hatches

and kills the larva.
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Brachonja wasp- This wasp lays its eggs in the body of the
| tomato hookworm. This is the large green worm
that is found feeding on tomato plants. The
eggs hatch off the hosts body which eventually

dies.

Animal predators and predator-prey relationship in nature: -

Most all scientific investigation of the relationship of .
predators to other forms of wildlife throws doubt on the idea
thgt if the predator is killed off, the species upon'whfch they
prey will automatically increase. Over a wide range, predators
generally live on the surplus population of the prey species
and their feeding has 1ittle effect on the amount of breeding
stock needed for the next generation.

The amount of available food and the supply of suitable
cover is more important in determining the population of a

species in a given area than is the predator.

Predators:

Hawks and Owls- Scientific evidence shows that the hawks and

owls are not harmful to man, but by its normal habits of feed-
ing on crop destroying rodents (rats and mice) are actually

man's helpérs.

-Loyote- Feeds mainly on mice and rats, gophers, rabbits, etc.
it
If its natural food is scarce,,will attack poultry,

game birds, and the young of domestic animals.,
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Skunk- The skunk may occasionaIly'ki11 poultry, but normally
it is a consumer of insects. _
Wolf- Preys on deer, moose, etc. Its prey 1s usually the aged
or 111 animals and in this way helps maintain the vigor of the
herd. |
Fox - Preys on rabbits, mice, rats and some game birds. Will
attack domestic fowl if its food supply is short,

Many of our birds are great eaters of insecté.
Woodpecker- devours great numbers of wood boring larva.
Swallows- Feeds on flying insects, are great destroyers of

mosquitoes. o
Probab}y the greatest predator is man. Up to date hun{ing
regulations have helped protect most spec1é5'of game birds
and animals, but mans' destruction of the natural habitat and
1 food is one of the main causes of the decline of certain species

of animals.

~Informaticn from:
Life Nature Library
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ACTIVITY #29

Filmloop: Harmful Insects - standard 8mm - available from
the Resource Center in Minoa. Should be uéed to show how
insects are predators on man. The suggestions on the filmloop
can be followed or the teacher can develop his own questions
to accompany it. The teacher might also lead the students
into a discussion about insects being man's primary predator.
Activity #29
Supplemental

If possible, the Shell film (rent free) "The Rival World"

which shows Tocusts as a primary predator against man should

be shown sometime during Unit I1I. B.2,

o 111-60
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ACTIVITY #30 AVAILABLE

Teacher information:
Scavenger - an animal, plant or microorganism that feeds on

dead or decaying animal matter or carrion. Examples: bears,
raccoons, hyenas, scavenger beetle, yellow jackets, soil
microorganisms¥ fungi, vultures, sea gulls.

-Effects: distribution (Scavengers)

Scavengers are usually more wide spread than other

animals because of their diet which is less specific.
~-Natural pollution controllers

They keep the land free of decaying plant and animal

matter. '

-Soil microorganisms
are almost exclusively responsible for the removal of

dead plant and animal matter from the surface of the
earth and its conversion into valuable plant food.
*soil microorganisms most important to man

Saprophytes - Bacteria and fungi that get their food from dead

or decaying animal matter.

Parasite -~ An organism that 11ves for a longer or shorter per1od
--in or on another organism which is the host.

-Parasite obtains nourishment, supplied‘by the tissues or

waste products of the host.
General rule of parasitism is that smaller forms prey upon

larger ones. ex. tape worms bacterial parasites

o round worms typhoid fever
' fleas lTockjaw
malaria
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Symbiosis:

A relationship formed for the mutual benefit of two
 dissimilar organisms. These may be two different kinds of
piants or animals or a plant and an animal.:
In many cases the two organisms involved can live in-

dependently, although their association brings benefit to
them both.
Ex. Lichen
algae and fungi :
alga provides food for both
fungi absorbs moisture and minerals for both

Ant Plants
. trees that form a symbiotic relationship with ants. The

trees provide the ants with nourishment and shelter. The ants

protect the plant from invasion by other insects.

Termites

have a bacteria in their stomach which digests cellulose

for the termite and themselves.

Teacher reference: The Book of Popuylar Science Vol. 8 p. 361
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ACTIVITY 30
STudent Sheet

Definitions Examples

1. Scavenger
2. Parasite
3. Symbiosis
4. Saprophytes

Matching

1. Mutual benefit for two different organisms,
2. Natural pollution controllers A. Scavenger
-3.______Lichens in northern Alaska B. Saprophyte
4. A flea that lives on a dog C. Parasite
5;______ Fungi living on a dead tree D. Symbiosis
6. "Lockjaw"
7. Sea gulls feeding on garbage
8. ____ Bacteria decaying a dead animal
9._______ "Ant Plants"”

eee_ Raccoons feeding on.dead_fish

10
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ACTIVITY #31
COOPERATION IN COMMUNITIES

Examples of cooperation or "communalism" in which animals
1ive fogether without serious harm to each other are:

Innkeeper worm 1ives in the mud flats in a U-shaped burrow
with a strange assortment of tenants. The "innkeeper" feeds by
trapping, in a bag of mucou#. food particles that are washed.
into the burrow. Small fishes, 1ike the goby, live in the en-
trance of the burrow, using the burrow only for protection, em-
erging only to feed. A scale worm lives alongside the innkeeper
and robs some food. A pair of bea crabs may also live in the
burrow, and sometimes a small clam 1ives imbedded in the burrow
wall.

Worms are not the only marine innkeepers. Several kinds of
fishes 1ive with impunity among the stinging tentacles of the
Portuguese men-of-war, anemones and medusas. The fish obtain
protection and théy pay for it by luring larger fishes within
range of the tentacles.

‘Another example is the sea anemone that attaches itself to
the shell home of the hermit crab. The anemone gets”a_free_pide_,'
and 1n_turn brovides camouflaging for the crab.
| Here are some examples of mutual association between birds
and qnimals, in which the bird renders a service to its host by
ridding them of ticks and other external parasites, and in re-
turn for this supply of food the bird serves as sentinels, warn-
ing the host of approaching danger. The cowbird with the bison

of North America and the.oxpecker with the antelope and rhinoceros

of Africa represent this type of mutual aid.
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An antelope, wuun visited by an oxpecker, willstand still,
spread its legs and raise its tail, apparently to aid the bird
in its work. .

The osprey, a large fish-eating hawk, builds a permanent
nest, usually on an old tree top, and year after year adds new
sticks to the top of the nest. A foot or so below the top of
the nest a black-crowned heron builds its nest among the sticks
and receives protection from the sharp eyed hawk. Other birds -
grackles, wrens, sparrows ~ also build nests in the side bf the
pile of sticks, receiving the hawk's protection.

A very interesting relationship exists between the sparrow
sized African honey guide and the badger-like ratel. Both the
bird and the ratel seek beehives - the ratel for the honey and
bee larva, the honey guide because it is a wax eater. The bird
cannot opeh the nest, so it needs the hé1p of the ratel, which
is practically impervious to the stings because of its tough
furry hide, which hangs loosely on its body. The bird by its
chattering attracts the attention of the ratel and leads it to
the hive. The ratel opens the nest and eats its fill of honey

~and larva and the honey guide sits on the sideline, content to

 eat the empty honeycomb after the ratel leaves.

Teacher reference:
Life Nature Library: Ecology
The Book of Popular Science
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ACI(VITY #32

‘To the Teacher:

In the textbook Modern Life Science chapter 9,"Special

Adaptations; is concerned basically with adaptations of plants
and animals. It is a good chapter and has good activities at
the end. There are alsouseful questions within the chapter.
You may use the whole chapter or only parts of it as |
you feel is necessary to get the concept of adaptation across
to your students. At least part of it should be used at this
time. If the reading is too difficult for your students you
may wish to give the information to them in some other way.
The reading should be started on one day. Then the other
activities following this should be dohe while the student is
doing his reading as homework assignments. A few minutes eéch
duy may be used to discuss the reading assignment before start-

ing the activity for the day.
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ACTIVITY #37
Pond Water - Extinction or Survival?

Problenm: ii an environment changes what may happen to the
life forms in it? :

Materials: per team of 6-10 students

5 small glass jars (baby food jars)

2 teaspoons of each of the following: lawn fertilizer,

phosphate detergent, household ammonia, microscopes,

5 medicine droppers, glass slides.
Procedure: (1) On the first day fi1l each of the small glass
Jars one half full of pond water. Be certain to include some
of the plant material (hay) to meintain a food supply for your
five communities. Mark each of the jars with tape, marking
pencil, etc., so you will not get them mixed up. Jar #1 is to
be set aside for thg time. To jar #2 add 2 teaspoons of lawn
fertilizer. To .jar #3 add 2 teaspoons of any phosphate de-
tergent. To jar #4 add 2 tgaspoops of household amﬁﬁ}?a. To
jar #5 you may add 2 teaspoons of any other mEterial/&ou wish.
Mark the water level on each jar.

(2) On the first day you should also look at 6 drops, one
at a time, of the water in jar #1. Record the kinds and numbers
-of organisms you see in each drop. Then gét a total number for
all 6 drops together. .Remembér“if you cannot identify by name-

. every organism yo: see you can identify it with a drawing.- o
| (3) Before the second day you are to write hypotheses of
what you believe will happen in each of your 5 jars. The hy-
potheses should be based on what you already know about the
-materials you are adding to your jars. Be sure to keep the hys=

potheses.

Full Tt Provided by ERIC.
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(4) For the next four days you should Took at 6 drops (one

at a time) of water from each of the jars. Keep a record

of the kinds and numbers of organisms you see in each of the .
jars,

(5) At the end of a 5-day period you will be expected to write
a report on youf observations. Be sure to include the following:.
a. records or graphs of the species of organisms which you saw
in each of the jars; o

b. your original hypotheses;

¢. additional comments

d. conclusions to the accuracy of your original hypotheses

e. results of the investigation, that is what took place in

each of the jars at the end of 5 days.
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' Location:
ACTIVITY #39 Sharon Smith
- East Syracuse
Nature's Disguises #155 FOM Middle Schoo!l

Charles Darwin established the idea that animals must be
suited to their surroundings in order to survive. Some animals
may even change to meet the changes in their surroundings. This
filmstrip gives many examples of how animals are adapted to their
environment.

The following questions will help you observe these adapta-
tions:

1. (9-16) Give at least 4 examples of how insects are protected
in nature.

2. (17) What are at least 3 ways that birds protect themselves?

3. (18-21) Why are male birds more beautiful and colorful than
female birds? - ' . ' o

4. (22-30) The filmstrip gives 7 examples of sea animals which
use protective coloration or mimicry to help them snare food

or hide from their enemies. List below at least 4 of them.

5. (3) Why is the alligator a successful hunter?

©
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ACT. #39 (con't.)

6. (33) What is often animals'most Jdangerous anemy?
7. Why do some animals change colors with the change of seasons?
8. (37) Why is the chameleon so interesting?

9. (38) Is the blowfish really fierce?

10. List at least 5 animals that are protected by what they
| wear. What were NOT listed in the fi]mstrip?

Aruitoxt provided by Eic:



ACTIVITY #40 | Location: Resource Center

Nature's Use of Color

Bee (1) In the picture of the bee moving across the yellow
flower, is the bee's color impertant or is the flower's
color important? Explain

deer (2) What color is a deer? Why is {t.important for the
deer to be this color?

prairie dog (3) Would gray be a better color for a prairie dog?
Explain

peacock (4) If you watched closely you saw different peacocks.
(a) Can you explain what type each was and (b) why
each type was colored as it was? .

parrot (5) The parrots were brilliant, gay colors. Wouldn't
these colors be harmful to their survival?

polar bear (6) Polar bears are white, why?

~zebra (7) Where do zebras 1ive? What are their surroundings
' 1ike? How does being striped help them? '

(8) In class discuss the meaning of camouflage and attraction.

o 111-71
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ACTIVITY #41 Lecation: Resource Center, Minoa__

Rattlesnake

(1) Is the rattlecsike well suited to his desert environment?
Explain

(2) What are the other two animals shown in the filmloop?

(3) What is the purpose of the snake's tongue?
(4) List the snake's defense against his enemy.
(8) Both the snake and the mouse lost. Why?

(6) Look up information on the tarantula to see if they always
demand "squatter's rights", :
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ACTIVITY 42 Location: Resource Center,Minoa

Little Animals

1. List as many 1ittle animals as you can after viewing the
filmloop.

2. Next to each write down the type of environment each one
was seean in.

3. Did gou see aﬁy animals preying on any others? If so which
ones?

4. Some of the animals you saw were microscopic. Can you
identify them?

5. Can ydu-think of any other small animals?

Full Tt Provided by ERIC.
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ACTIVITY #43
ADAPTATION IN LIVING ORGANISMS*

CONCEPT: Living things are adapted by structure and function to
their environment.

PURPOSE OF LESSON: To help pupils understand that a plant or an
animal must be adapted to live under special conditions or
it will not survive.

INTRODUCING THE CONCEPT: Distribute to members of the class a
mimeographed. sheet on which plants and animals are listed

such as:
polar bear lung fish
turtle cactus
Venus's flytrap electric eel
porcupine OpOSSUm-
angler chameleon
woodpecker: squirrel
skunk bat

Ask the pupils to write by each a peculiar characteristic
that the organism possesses. Have them read their character-
istics to the class.

Ask: 1. Why does this organism have this characteristic?

2. Has it always had this characteristic?

3. Why is it that all the plants and animals that
live in this same environment do not have this
character1stic?

DEVELOPING THE CONCEPT: Have pupils make a 1ist of ways animals
and plants are adapted for: 1. cold conditions
- 2. dry conditions
3. protection
4, obtaining food |
5. light conditions - ST

--EXTENDING THE CONCEPT: If the community has a zoo, museum, or

: botannical garden, take the class to observe special
adaptations. Have some pupils prepare a bulletin board dis-
play of animal protective coloring and mimicry, while
others indicate migratory routes of certain birds on posters.
Have pupils discuss ways that man has changed the environ-
ment which have resulted in forcing animals to live in
new situations.

1. Did the animals adapt successfully?

111-74
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ACTIVITY #43 (con't.)

2. Has man's change in environment been harmful to man?. (man
kills too many foxes; therefore the mice and rabbits be-
gin to devour domestic crops.)

3. Have pupils discuss extinct animals, or animals in danger
of extinction.

4. What actions can man take to protéct scarce plants and
animals? .

*Pag le & Their Environment
geacﬁer's Curriculum Guide to Conservation Education
w—— - ﬁ—r—m

Science 7-8-9

Student Reference:
. Modern Life Science

Life: Its Forms & Changes
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ACTIVITY #44
EXTINCTION
Teacher direction:
The teacher should lead the students in a discussion of
how man has caused or influenced extinction. Even though
animals may adapt to their environment in order to survive

man may have caused their deerease to the point of endangering

the species.
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ACTIVITY 445
SUPPLEMENTAL ACTIVITIES
Teacher direction:

The following activities should be used to illustrate
man's influence in creating situations where an animal must
adapt to a man made environment or not survive. The activities
can also be used to show how man has influenced the extinction
of certain species of plants and/or animals.

See attached

Science:

Environmental Educction Instructional Activities 7-12
- University of the State of New York, The State Education

- .Department
- Activity #5 p. 35 |
S #6 p. 35-36 T

#8  p. 36-37 could be coordinated with Social Studies

[11-77
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ACTIVITY #45 (from New York State curriculum)

Man alters the options available to future generations
when he unwisely manipulates the natural environment.

Act. Hunting regulations are useful in maintaining and restoring

#5 populations as well as in distributing the game harvest. Stu-
dents should research and record the laws in their community,
cgggty,.an? State that pertain to the killing or capturing of
W animals. - :

Ciscuss present day motives for hunting vs. its original purpose.
. Do any of the laws contradict each other? Give examples.
. Are the laws properly enforced? By whom? |

. What punishment is meted out to law breakers? Is it severe
enough to discourage violations?

. What is the money collected for licenses used for?
. How much money is collected in your area each year?
T Is'this money being used for what it is intended?
. Should additional restrictions be placed on the hunting public?
. What natural predators are in your area? Now? In the past?

. Do these natural predators play an effective role today
in the control of game?

. Do our present hunging regulations help preserve or maintain
balance in the natural community or do they need reexamination
with this objective in.mind., R R

©
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Act. #45
#6

Present the following item to the class for thought and
discussion on the subject of man's manipulation of the
natural environment: '

An example of the result of upsetting a natural predator-
prey relationship is the Kaibab Plateau near the Grand
Canyon. Here, in 1907, there were 4000 deer and a sub=-
stantial population of their predators, mountain lions and
wolves. When an effort was made to protect the deer by
eliminating the predators, the deer population increased
tremendously. By 1925, there were 100,000 deer on the pla-
teau, far too many for the supply of vegetation. The

deer, in their search for food, damaged the vegetation mark-
edly. During the next three winters large numbers of deer
starved to death, and in time their numbers declined to
about 10,000.

. What was man trying to accomplish?
- Why did his actions seem the most logical ones to take?
. Could you prescribe what should have been done on the Kaibab?

. What is the present situation on the Kaibab Plateau?

I111-79
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Activity #45
#8
Man's efforts at changing the environment to fulfill his

needs are often beneficial to him but harmful to the en-
vironment,

Divide the class into groups. Using a basic cutline map of
the community, have one group show the area as it exists
today; have a second group show the area as it was 25 years
ago; a third .group should depict it as it was 50 years ago;
and a fourth group, as it was 100 years ago. This infor-
nation can usually be obtained from town records. To dis-
cover whay your local area was like in the eyes of its
residents, have one group interview residents of the town
who have 1ived there for 25 years. Have another group in-
terview a 40-t0-50 year resident of the community. When
all data has been collected and summarized 1ist the changes
which have occurred. ‘

. Were these changes helpful or harmful? Explain.

. Looking back, what could have been done to prevent the
harmful changes?

. Looking ahead, based on what we now know, what changes do
yoi: foresee? -

+ Will these be helpful or harmful? Explain.
. What can we do to prevent the harmful ones?

. How could this process you have employed be modified for
use on a national scale? : ,

ERiC‘ I11-80
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TOPIC OUTLINE

IV. Unit IV Interactions within the {entire) commuhity

A. Food web (to inc1udé man,saprophytes)
1. Flow of energy
2. Simple food chain

B. Nature's recyclement
1. Nitrogen cycle
2. Review Unit II. A,

C. Changes in the community - succession

D. Ecoloéy project #2 - study of'same quadrant (micro-
ecosystem)

Long Rangs Behavioral Objectives
Unit IV

A. The student should understand through investigations
and discussions that all organisms compete with each
other for available food in a complex food web =nd
depend ?n the energy supplied by the environment for
survival,

B. The student will interpret illustrations, diagrams
and other audio-visual aids to comprehend that there
is a continuous, natural recycling of many elements.

C. By analyzing examples of changing land and pond
communities the student should internalize the concept
that communities change and grow just as an organism
does through successive steps until a stable (climax)
stage is reached.

D. The student should apply the skills of inquiry (enumer-
ated in unit 1) as wel” 3s the major ecological
concepts emphasized th .ughout this course to plan ¢
and carry out a thorough study of a micro-ecosystem and
to interpret its biologicaland physical interrelation-
ships. The student will be investigating the same
quadrant as studied in the fall (Unit 1) so that he
can compare:

a) seasonal changes in an ecosystem
b) his intellectual growth in applying inquiry methods

IvV-1




UNIT IV: INTERACTIONS WITHIN A COMMUNITY

Activity No. Objective

1- Physical Environme;ts A

B

2- Food Cnains

3- Food Chains

4- Food Chain - Checkpoint
5- Food Web ;P& P
6- Energy Chain C-D |
7- Efficiency of Ehergy Chain

8- Food Pyramid

10-Problem 15.1
11-Problem 15.2
12-Problem 15.3

E-G

13-Mastery Item 15.1

' @© po o go o

D

D

D

D

D

D

D

D

9- Food Pyramid D
M

M

M

M

14-Mastery Item 15.2 M
M

m ™M m m m m

&
16-Checkpoint 15.1 ... optional M&E

- 15-Mastery Item 15.3

17-Checkpoint 15.2 optional M&E
18-Checkpoint 15.2 optional M&E
19-DECOMPOSERS D H
20-NITROGEN CYCLE D 1

21-NITROGEN-FIXING BACTERIA D
(suggested)

22-tffect of nitrogen-fixing bacteria.
on plant growth (suggested)

'ERlpt Iv-2
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Act. No. Objective
23-The Nitrogen Cycle (checkpoint) - D

24-Nature's Recyclement (discussion) D J

25-Phosphate Cycle D K-
" 26-Nature's Recyclement -Reading B D L

27-Succession D M

28-Filmstrip- Succession & the Web of D N'

Life

29-Pond Succession D 0

30-Reading Succession D P

31-Plant Successions in the Schonlyard D Q

SZ-Checkpoint D

33-Ecology Project #2 D R

Iy-3
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UNIT IV: MATERIALS
Activity #
1. no materiais
2. transparency
3. no materials
4. no materials
5. no materials
(optional transparency)
6. no materials
7. no materials
8. diagrams |
9. diagrams
10. fresh hamburger (1/4 1b.)

T
12.

13.
14,
15.
16.

test tubes with cotton plugs
test tube racks

test tube holders

Bunsen burners or alcohol
beakers (500 m1)

glass marking pencils
medicine droppers
microscopes a

coverslins

micrcscose slides

no materiols

soil-i/2 bushel

cardtuard boxes or
plestic dish pans

alumisum 701l or plastic

no mé¢ierials

no me*arijals

no materials

no materials

Iv-4

17.
18.
193.
19b.
20.
21.

22.

23.
24,
25.
26.
27.
28.
29.

no materials
no materials
no materials
no materials
textbook

uproot leguminous plants
clover, .
peanuts

alfalfa or beans

glass stides

bunser burner

methylene blue
microscope

plants rich in nitrates
flower pots of soil
oven

nitrogen fixing bacteria
soaked clover seeds

no materials

no materials

no materials

SN0 materials =

no materials
filmstrip

large cork
microscope slide
beaker or jar-250 ml

grass.yater mixture
pond sample
aquarium water or culture
of mixed microorganisms

(200 m1)
knife or single edged razor

blade

glass plate or aluminum foil



UNIT IV: MATERIALS con't.

Activity #

30. textbook: Modern Life Science

31. plot of land in school yard
(optional)

32. no materials

33. no materials

o : V.5
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Activity #1

Place the three diagrams (#1, #2, #3) on the bulletin
board. Have the student look at these pictures and study
them. Then you may make up questions that they can answer
by referring to the diagrams. What might be sasier and just
as effective would be to have the student write a short para-
graph explaining the diagram and what it shows, also listing
for diagram 1 and 2 the physical parts of the environment
shown in the picture. A simple explanation of diagram #3 is
sufficient.

This should be done over a two or three day period so
that the student has time to observe the pictures. :

IV-10
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Activity #2
FOOD CHAINS
To the teacher:

Explain the concept of the food chain and give some examples
of simple food chains. Then when the student understands the
simple food chain go over a more complex one using an unlabeled
ditto and an unlabaled transparency. This particular ditto will
show that two food chains can start and end with the same plant
and animal. The transparency should be filled in when you go
over it with the students so that they can fill in their dittoes.

When the student has completed the ditto on the food chain
he should be assigned thc following: Read p. 166-167*and note
the main idea of each of the three sections.

* Modern Life Science

IG ( V-
eI IV-11
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BEST COPY AVRILRBLE

Antvity 43
Faon CHAIN

Below is a list of piants and animals. First divide
them intc three groups: nroducer, primary consumer, secondary
consumer. Then create a number of different food chains each
having at least three diiferent organisms in it.

LICHENS AL(AZ SQUIRRELS
RABBIT TALPILES OWL

FOX FRCGS CAT
ELODEA CRAYFISH MICE
WATER FLIES SNAKE  HAWK

MINNOWS TREES GRASSHOPPER

ERIC IV-12
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ACTIVITY #4

In our compact world we find many gains
But the greatest of all is the mighty food chain.

A busy mosquito was eaten by a bat

Just gobbled up at the drop of a hat.

But Just one thing that all should note

Our friend the mosquito had bitten a coyote.

An innocent grasshopper was chewing a leaf
There was no DDT, so we need not your grief.
The cute little grasshopper soon had to flee
But the coyote devoured him, and ran away free.

These friends we have do other things

They eat different plants and some animal kings.
Our food chain is growing, from the life within
Before we know it a food web begins.

Directions:

From the food web shown on the diagram, see how many
ditferent individual food chains you can pick out. Write
these on a separate sheet of paper to be handed in.

[V-13
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ACTIVITY #5
TEACHER DIRECTIONS

The basic idea for this activity is to explain the con=-
cept of the food web to the students. There are different
diagrams and transparencies that can be used for this pur-
pose. The students should understand that a food web is a
group of many food chains linked together. The diagram be-
low should be given to the students for them to complete
after the concept has boen sufficiently explained.

{ vuLTuRE

GRASS

GRASS = «
HOPPER

/
[ RABBIT

PRAYING

MANTIS

With arrows connect the animals that would eat other animals
or plants in the diagram above. An example is done for you.
Make sure the arrows go in the right direction: from what
is eaten to the eater. ex: grass ' > yrasshopper
minnow » large fish

ERIC 1v-14
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Activity #6
Student, Sheet
AN ENERGY CHAIN

1. The energy originally comes from the

2, Write down the organisms that the energy passes
through, in order, beginning with the plant,

3. Does the amount of energy passed from one organism to
another get larger or smaller?

4. Fil1l in the chart helow from the information on the
diagram. The first one is done for you.

Producer Plant

Grasshopper

T First order
carnivore
Second order
carnivore

Bird

5. What do the arrows (//' ) show?

Q IV-15
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Activity #7
Student Sheet . .
THE EFFICIENCY OF ENERGY IN FOOD CHAINS

1. A1l the energy comes from the ~ .

2. Column #1 shows .

3. What does column #2 show you about energy?

4, The diagram shows how much energy is lost when it is
transferred. In most of the columns is: half of the
anergy lost. more than half; or less than half?

5. Is the amount of energy used (ut111zed) more or less
than the energy lost?

6. What do the arrows mean?

Aruitoxt provided by Eic:



pLST COVY AL TALE

Activiy {¢
To the . eac er:

Using difvercnt examples of the food pyramid explain
and discuss the transfer of energy from plants to animals.
Explain th2 fact that as you go from the bottom of the
pyramid to the top the size of the organism gets larger
and the nuabar of organisms needed to transfer the same
amount of on2rgy increases. In other words the amount of
energy decreises as it passes from one organism to another.

Use dittoes: The efficiency of energy in food chains and
an energy chiin to show the flow of energy and how energy is
Tost., Go ovar the dittoes and then ask questions concerning
the diagramse.

©
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Activity #9

In a community you have seen that the organisms living
there are classified or grouped, according to certain
characteristics. Examples of these characteristics are
bone structure. color or size. You may have also observed
that some organisms eat plants while others eat animals.
Elaq%s and animals are grouped according to these particular

raits.

1. Producars - green plants that make their own food using
energy from their physical environment.
(soil, sun, etc.)

2. First order consumers - animals obtaining energy from
producers (plants)

3. Second order consumers - animals obtaining energy from
other animals (first order consumers).

In pyramid diagrams 1 and 2, note how the levels of energy
decrease as you go to a higher level of the pyramid. Pro-
ducers contain the most energy and so on up the pyramid.

Why do you suppose this flow of energy is needed to maintain
this system?

From diagrams 1 and 2 place each of the organisms of the
_pyramids in the correct columns shown on the ditto sheet.
After you have finished, write at the bottom which group
contains the most energy and which contains the least.
Notice that the last column is left blank. See if you can
fi}l in the proper heading and then complete the entire
column,

©
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Activity 18-15

Note to Teacher:
You should set up Act. 10 (problem 15.1 M & E) and then

do Act. 11 (prob. 15.2 M & E) and Act. 12 (prob. 15.3
M & E) the same day. It is suggested that only a few
students work on Activity 11 and then report their results
to the class. Act. 13-15 may be used as they are written
but the teacher should work with the class.

Activity 16-18 should only be used if the teacher feels

there is enough time to include them.

Full Tt Provided by ERIC.
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Activity #1192 Teacher Reference Sheet

THE DECOMPOSER

Define Decomposer: An organism which breaks down dead plant
and animal material into the basic ele-
ments.,

Example: Bacteria, fungi, scavengers

Explain that without the decomposer, the necessary elements
for life would not be returned to the system and therefore,
these elements would be use up. The decomposer causes dead
material to decay - The elements then go back into the soil
and can be used again by plants.

Show this in a food chain in the form of a cycle so that
the student realizes that the same elements are used over
and over and never used up. :

///,;> Rabbit,\\v

Plant Fox

D:Sbmposer 'U//

Have the student make up a few food "cycles".

©

ERIC. IV-20

Aruitoxt provided by Eic:



Activity 19b

To the Teacher:
Put the following directions on the board for the student.

Look at the piciure and write a short paragraph of 6-8
sentences on what will occur in the Tittle scene. Be
certain to use good language skills.

ERIC Iv-21

Aruitoxt provided by Eic:



Activity #20
Teacher Direction:

The emphasis of this activity should be on the term
cycle. When introducing the activity the teacher should
ask éhe]syudents wny  this pathway is called the"Nitro-
gen Cvcle",

1. Definition of cycle: A series of events that repeats
itself

2. The student is to read assignments from two textbooks
and using this information plus the ditto "The Nitro-
gen Cycle" answer a set of questions.

3. There is a supplemental ditto of the nitrogen cycle
which may also be used to further illustrate this cycle.

NITROGEN CYCLE
Reading assignment for student:
Modern Life Science -pg. 247-249
Modern Science 1 pg. 126-127

Definition of Cycle: A series of events that repeats itself

Students should have'ditto copy of The "Nitrogen Cycle".

Student questions:
Based on textbook readings and ditto of the "Nitrogen Cycle".

1. Why is the path nitrogen takes called a cyc]ej__ |
2. What does nitrogen-fixing'bacteria produce? -

3. Why are nitrogen fixing and nitrate bacteria important
to plants and animals?

4. What are two sources of nitrates?

5. What percentage of the air is nitrogen, a) 29%, b) 59%,
c) 79%, d) 89% '

6. Plants absorb nitrogen in the form of .
a)nitrates, b) free nitrojen <c¢) ammonia d) proteins

ERIC IV-22
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7. Plants use the nitrogen they absorb to synthesize*

a) ammonia b) ﬁfoteins, ¢) nitrates, d) free nitrogen
8. Nitrogen from decaying plants and animals is first

in the form of .

a) ammonia, b) nitrates, c) free nitrogen d) proteins

9. When lightning strikes the ground it produces .

10. Animals get the nitrogen they need from }
a) nitrates, b) other plants and animals; ¢) decay
bacteria, a) free nitrogen

* explain this word and encourage the student to use it.

Iv-23
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Suggested Activity #21
Nitrogen-fixing bacteria

Can be used as a student activity or a demonstration. It
can also be used as an example of symbisis.

Activity #21 |

Nitrogen-fixing Bacteria

Uproot leguminous plants - clover, peanuts, alfalfa or beans
Look for swellings or nodules on the roots.

Each nodule contains thousands of nitrogen fixing bacteria
which have invaded the root tissues.

These bacteria do little harm. This i an example of
symbiosis.

Wet Mount
Crush a nodule between two glass slides, add a drop of
water to each slide and examine.

Mount
Make a thin film of the bacteria by sp.;eading the fluid of
a wet mount along the slide.

Fix the bacteria on the slide by warming through a bunsen
burner flame.

Flood the slide with methylene blue for one minute.
Rinse excess stain with water, let dry and examine.

ERIC IV-24
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Suggested Activity #22

Effect of Nitrogen-fixing bacteria on Plant Growth

There is a supplemental ditto of the nitrogen cycle which
may also be used to further illustrate this cycle.

Teacher:
The activity can be set up by the students or the teacher,
the important point being, the activity should be set up

at least one week before the discussion of the nitrogen
cycle, this will allow for plant growth.

The'plants rich in nitrates will have more luxuriant and
greener growth than plants deficient in nitrates.

Teacher direction/student direction
Effect of Nitrogen-fixing Bacteria Plant Growth

A student activity to illustrate the effects of soil de-
ficient in nitrates

1. Sterilize at least four small flower pots of soil in
an oven.

2. Add nitrogen-fixing bacteria to half of the flower
pots. The nitrogen-fixing bacteria can be purchased
from various seed companies.

3. Add an equal quantity of socaked ciover seeds to each
of the flower pots.

‘Have students keep a daily record of observations.

ERiC‘ Iv-25
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Activity #23  Checkpoint

Read the story below and then answer the questions
that follow.

In the schoolyard outside your building one of the
students found a dead rabbit in a patch of clover. The
rabbit was in the clover patch because clover is une of
his favorite foods. He had died from old age and was
beginning to decay. Many bacteria were attacking the rab-
bit's body and at cthe same time putting nitrogen back
into the soil. Although it is sad that the rabbit is dead,

- the soil is being replenished with nitrogen compounds that
can be used by green plants. The green plants use these
compounds to make protein and pass this nutrient on to
other animals, thus completing the cycle.

Some nitrogen is also put back into the air as free
nitrogen while the animal is decaying. However, plants can-
not use nitrogen from the air;they can only use n trogen
compounds in the soil.

Questions: Using the words listed below complete the follow-
ing statements.

1. Green plants use when they make protein.

2. When plants or animals decay, nitrogen compounds are re-
leased into the soil by the work of .

3. The clover plant has swollen growths on its roots that
~are called . :

4. Some bacteria in the soil break down nitrogen compounds = =
- {nitrates), thus releasing free
into the air.

5. Animals get protein by eating

nitrogen tubers
nitrogen compounds nodules
bacteria plants
protozoa animals

ERIC | IV-26
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Activity #24

Nature's Recyclement

Teacher direction:
Lead the class in a discussion of the following question:

Why don't plants existing in the wild run out of the
soil nutrients they need in order to continue living?

Emphasis should be placed on the fact that nature by
itself does not run out of materials because everything
is re-used. The deficiencies created in nature are those
caused by man who is part of a throw-away society.

Full Tt Provided by ERIC.
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Activity #25

Give the students a copy of the phosphorous cycle.
Go over and explain this cycle to the students. The term
cycle should be emphasized again. The fact that much
of the phosphates are washed to the sea by erosion and
lost should be emphésized. The erosion of phosphatic
rocks puts phosphorous back into the soil and compensates

for this other loss.

©
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Activity #26
| Nature's Recyclement

. You may have to read this with slower groups so that
they will be able to follow its continuity. An important
point to emphasize is that, "only part of the energy in

a local biota reaches its terminus.

Reading*

The biotic stream (involves all 1iving things)
is able to flow in long or short paths, quickly
or slowly, uniformly or in spurts, in decreasing
or increasing volume. No one understands these
variations and changes, but they probably depend
on the make up and arrangements of the soils,
agi?a}s and plants which control this channel

0 ife.

A rock decays and forms soils. In the soil
grows a black walnut tree, which produces a
walnut, which feeds a squirrel, which feeds a
hunter, who eventually Tays down to "his last
J&m.h# sleep in the great tomb of man - to grow another
WhEAE black walnut tree." |

rock._>§gil__>tree-—éwalnut«-asquirrel-q>hunter -

This series of stages in the transmission
of energy in a food chain can be thought of as
a pipe line establ{shed by time through the process
of evolution. Each section in the pipe is adjusted
to receive from the section behind it and pass
on to the section ahead of it.

The pipe line leaks at every joint between
the sections. Not all the rock forms soil.
Squirrels do not get all the walnuts, nor do
the hunters shoot all the squirrels. Some
squirrels die and return directly to the soil.
Due to this leakage along the pipeline only
part of the energy in any biological community
reaches its end. This loss may be shown this way.

rock—soil—tree—walnut—squirrel—>hunter
£ V<& LA ¢ &

In addition to loss from these leaks in the
pipeline, energy is sidetracked into branches.
So the squirrel drops a piece of his walnut,
which feeds a pheasant, which feeds a fox, which
feeds a parasite. The pipeline then, branches

IV-29



Tike a tree. The fox eats not only the
pheasant but also a mouse which thus forms

another link in another pipeline.

rock A soHZ‘_; clover..).'yrabb'it-})’ﬂeas
ST S <

Thus the whole system is interconnected by
many pipelines.

Nor is food the only important material
passed along the pipeline. The tree grows
not only walnuts; it grows wood for furniture:
hollow dens for racoons, shade for wild flowers.
Its fallen leaves insulate the violets from
frost, make mulch for the spring. 1Its roots
are splitting more rocks to make more soil for .
more trees.

TN : - This maze is so complex no one could map
the interrelationships found in a single
community. It grows more and more complex with

HuntEr time.

\%ﬁ”ormn E{? * Patterns and Processes p. 70 _

Vﬁa. |

& (kv Ao 4’.’4_{/&_,}%@7

/
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(Goes with succession ditto)

Activity #27a

Terrestrial Succession

1. Rocks and soil

Lichens

Mosses and ferns
Grasses and Wildflowers
Small shrubs

Trees

-~ N o e - w N
° . . . °

. Climax forest

Aquatic Succession

1. Algae
2. Floating plants (water 1ilies)
3. Emergent plants (arroﬁhead)
4. Cattails
5. Grassces and ferns
6 | Shrubs énd trees
7. Climax forest
Give the student this ditto and the ditto with the
- diagram of succession on it. Go over the steps of succession

with them. Have them take notes. Discuss this in class
with them.

ERIC IV-31
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Activity #27b

To the teacher: You may wish to set up a succession plot
somewhere near your school at this time. The following
Investigation may aid you in your work. (A succession plot
will be established behind Pine Grove, October, 1972 as part
of the Nature Center).

Investigation

Locate a vacant lot in your community for a study of the
ecological event known as succession. If there 1s no

vacant lot, obtain the permission of a landowner to use

a plot for your investigation. A._three-foot square of
ground is all you need. Perhaps you can set aside a portion
of the school ground. .

Strip your plot of all its vegetation. Remove all the weeds
and grass. Use a spade to turn over a few Tumps of soil.

If there are any rocks in the soil, leave them alone. Do
not disturb any tree roots that you might uncover.

Begin your investigation with a detailed observation of

the barren plot. What is the condition of the soil? Is
there water nearby? Are animals Tikely to frequent the
area? Is the plot sheltered from squalls and crosswinds?
Or is it in an open area? Are there trees and other plants
nearby? Record your observations in your science notebook.

Examine this plot at .least once a week throughout the
remainder of the school year. Look for changes. Are pnlants
beginning to grow? Are there signs of erosion? Is there

a growing population of insects? Are there signs of other
animals? Does the weather bring about changes?

You should have a great deal of data by the time you finish

your study. Work carefully and neatly to avoid confusion.

Design tables and graphs to record the information that you
collect. ' o ' ' ' ' :

Iv-32



Ay LIy LI Ok
“ ?-4 3”' bo%

ALY O 0> d 25 &7
. £ LR an,
' : o X%
%“Wﬁf‘-; g Y 2 - 1
QAT ERIRTE 2

N

aescdy

s

s
Wi
%
4

organic
material

e ey
ol &

Q‘E “‘- .

ko

4

-
5.3

P

\A



RN
ERTE IR,

E GNP
VTR

IPEYYL1IT]
_ MUDBIO|

eI TN,
R A s

Rt Do e i s o o
F ..a .J.vua.n.'w ek ...... 2 ..o.; .‘.wuw 3 . 3 ~r 5 &m.m«.b@. 2P
>




XTSI
organic

\l ,\..',\.“{{\' v
A .

material

|

Y

| -——-—-g"-:.r{?“r.- &

=

ferial l

O
4

!
{ Aha
i '.\d'[\ N ,"L.f%’~

R
T LA REPRRTIN S I L WA )
s phent
BN \~(¥kx““' D .-\,
- by N 4 . . -f
AR 4. -
. N "

”

ko o hat
(Jw Ik.
NP8 PN
)‘J‘M '05‘ 2 "b'




D119 }DW
_ Nunbio

; '_w_.,?. ,

x¥ :
-3
Jhe»

v

i
T

N
>

»

by

N
APRA

uh
"

g v
ARYYOZ
A c’—"

LAY
-
AV



N
N
N
N
\







- = T = . 7_’_—;~— = e "‘J /
ST —— - o= T e I
- - - - i FS T —
LT — el £
- e ) ”
N \ 4
. 4
’

’ -
%’

\ / /’f'.'.

Q



—— 7
\\U A




BEST COPY AVAILDLE

Activity #23

Filmstrip: Succession and Web of Life

Introduction:

You are familiar with the ternm community. You also know
that many types of communities exist in nature. This film-
strip shows you that a community is constantly changing.
There is a special term that we use in science when a com-
munity changes, this term is; succession. You must be
able to define this term and give examples of it after view-
ing the filmstrip. The questions below will help you under-
sta?%)this new term. o o
1. In a changing environment an organism has two chances

to survive. What are they?

2. Give an example of an extreme environment.

3. .:jzls a community always cumplex? " Explain.

4. (]])what is succession?

5. When a bare rock becomes covered with some type of
~plant material we say the has begun.

6. '(1%% order for a bare area to be able to support 1ife,

plants must invade the area. This occurs in 4 steps:

(o NN o M o o+
® o o

7. Take each of the terms from question 6, a-d, and next
to each give a simple explanation after viewing frames
#13 to #18 of the filmstrip.

8. When does mixed aggregation occur?

(21)

9. Why is a lichen considered a "pioneer plant"?

10. After viewing frames #21 to #28 list in order beginning
with a lichen the order of plants which may succeed one
another tc produce a stable community.

ERIC Iv-33
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11. Does the order you listed in question #10 always have
go occur this way? Explain.

12. What factor determines the type of stable community
(35§hich may be produced after succession?
13. When does secondary succession occur?

14, Give an example of a major community and then one of

a minor community which might be found in it.

15. ﬁz g community changes plants change, then the animals.,
(49)
16, What is meant by the "carrying capacity" of a community?

17. Read frame #55 carefully then give careful thought to
your reply to this statement. :
Man's place in nature seems to be that of destroyer
of natural balances.

Q IV-34
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Activity #29

Pond Succession

Materials (per team)

1. Large cork
2. Microscope slide )
3. Beaker or jar, 250 ml.
4. Grass-water mixture, pond sample, aquarium water,
or culture of mixed microorganisms, 200 ml.
5. Knife or single-edged razor blade
6. Glass plate or aluminum foil.
Procedures . .. ...

e 1

‘Starting midway across the cork's narrower end, cut

a slit in it (about halfway). Insert the sliide in
the cork as shown in the diagram below:

Beaker

Cork
e Tape

e G125S slide

PN ‘J’_f—"-—_--_

. - Pour the water from your pond sample into the beaker

and float the cork and slide in it. Cover loosely
and set aside for twenty-four hours.

3. Next day examine the slide, using a microscope. Try
to identify any organisms you see, with the aid of
Appendix H. Make a list of these pioneers in your
data book. Replace the slide in the beaker and
set aside again.
4. Two days later, repeat Procedure C.
Interpretations

1.

ERIC
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How many kinds of organisms did you see after twenty-
four hours? After forty-eight hours? :
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2., Atter twenty-four hours, were the organisms mostly
' of one kind? If so, what kind? After forty-
eight hours, had this changed? How?

3. Try to explain what happened in the water sample in
the time between your two observations.

Interaction of Man and the Biosphere p. 198-99

ERIC 1V-36
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Activity #30
Succession

Give the student this reading assignment. Have them
answer the questions at the end of the reading. Discuss
the reading in class.

Reading: Modern Life Science pp. 169-174

ERIC
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Activity #31

Plant Succession in the Schoolyard

Concept: Areas of the schoolyard which are not cared for
will pass through a series of changes known as succession.

Purpose of the Lesson: To study the stages of succession in
the limited areas of a schoolyard. Succession can be
gbjerved in the corners of fences, fence rows, and

edges.

Introducing the Concept: It is assumed that students have

been studying succession.

Developing the Concept: Students are taken to the schoolyard
where they observe and make notes on the following as
related to succession:

1. Trees
a; tynes

size

) Compare those planted to ones grown naturally

) locations:

1: Do you see small ones growing in flower beds?
2. What will happen if not removed?
e) What do you find growing under trees?

2. Shrubs:

a) types

b size

c where growing? why?
d) Account for growth of those not transplanted
H

edge:

a type | | | o _ o
b! Do you see plants growing in it? Why? Why not?
¢) How does growth here show succession? o

4. Flower beds:
a) Note growth of small trees, weeds, and grass
in beds.
bg What would happen if growth is not controlled?
c¢) Compare uncontrolled growth here to controlling
succession in a field.
d) Relate controlling growth here to controlling
succession in forests.

5. Lawn:
Observe uncontrolied growth here of weeds

6. Asphalt areas: Weeds in cracks and low areas filled
with soil.

If desired, students may set up investigations in the
schoolyard to measure limiting factors.

IV-38
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Extending the concept

1. Relate succession in the schoolyard to succession
on uncultivated fields, sand dunes, bare rocks, or
other areas.

2. Relate limiting factors of the environment to succession
in the schoolyard.

3. Relate the benefits and problems of succession to
a) Plants, b) Animals (Wildlife), c) Man,
d) soil, e) Water, f) Minerals.

4. List and discuss the various stages of succession
in the schoolyard.

5. How would disasters such as fire and storms affect
successicn?

6. How could you recognize an area that has reached
climax?

7. How does a study of succession in the schoolyard
show the importance of controlling succession
in a forest?

8. How does succession affect the balance of nature in
a community?

g. Ig a climax stable, or does it constantly change?
Why?

Fixing the Concept: Discuss and justify_the_following state- .-

" ments:
1. Succession will help to determine the wildlife of

a community.

2. An unkept flower bed being overtaken by weeds is
one example of succession.

3. Succession is beneficial to plants, soil, water,
wildlife, and man. It may also create problems
requiring conservation measures. (Individual or
group projects may ‘evolve from this study.)

People and Their Environment
Teachers' Curriculum Guide to Conservation
Education, Biology, p. 78, 1969

IV-39
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BEST COPY AVAILABLE
Activity #32

Teacher Directions:

This activity shows plants and/or animals in their own
niches and may be used as an evaluation following Activity
27 to Activity 31.

Hand out p. 75 exercise 32/reading* Ask the student
to look at each of the pictures and answer the questions
below each one. Then hand out p. 76 and ask them to answer
the questions on this page before revising their first set
of questions.

* Patterns and Processes, 1970

ERIC : IV-40
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Activity #33
Ecology Project #2

The first ecology project that you did had very few
directions. The object of the project was basically to see
how well you could analyze a situation, come up with some
logical conclusions and present them logically to the rest
of the class.

Now you will be given a second project. You will use
the same plot of land as you used for your first project.
You have been given a ditto of ten rules you should keep
in mind., Read these carefully - now!

You have had some practice in using different scientific
equipment and in doing many different kinds of investigations.
In doing your second ecology project you should make use of
as many of the skills you have developed as possible. The
observations you make should be much more far reaching and
thorough.

Remember, you are to use the same plot of land. Make
sure it is the same size as the original plot of land. Be
very exacting and as complete as possible.

Good Luck!.!

©
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BASIC ELEMENTS OF ECOLOGY

In our last investigation we discussed the way in which

a scientist - or a good science student - recognizes his
problem. Now let's look at the way in which a scientist
solves his problem. You already know that in solving

a problem a scientist uses ?rocess skills such as percep-
tion, observation, data analysis, and so forth. But, in
addition, he always follows a plan. There is a pattern to
his work. You can follow the same procedure.

1. Clearly define your problem. Be sure that you know ex-
actTy what you are Tooking for. Always keep your ob-
Jectives in mind.

2. Follow a work plan..Keep a calendar. Set a schedule for

yourself and try to maintain it. Decide how much time
your investigation will require.

3. Keep things as simple as possible. Do not try to make your
work Took impressive by making everything as complicated
as you can. Find the simplest, shortest, and most
efficient way of solving the problem.

4. Balance precision with economy. Do not take forever
| to measure something. Be accurate, but do not split
too many hairs. Do not calculate every figure out to

the sixth decimal place unless it is absolutely necessary
to do so.

5. Keep working. Be a self-starter. Know what you are do-
ing and do it yourself. Do not keep running to other
people for advice and directions. . e

6. Do several experiments. Do not waste time. The more
experiments that you can simultaneously, the greater
- your progress will be. While waiting for one experi-
ment to complete its run, do something else.

7. Mork carefully, Weeks of work can be ruined by one
careless accident.

8. Finish what you start. If you have planned your problem

carefully, you should be able to solve it. Be persistent.

9. Be reliable. Make sure that all your data and conclusions
are correct and true. If there is any possibility for
error, or if you have any doubts about your results, say so.

10. Cooperate. Share your findings and discoyeries with othgrs.
If you have found a better method for making an observation

or for measuring something, tell others. Be ready to
make and to accept constructive suggestions.

ERIC IV-42
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Guide to Some Common Freshwater Organisms

(Courtesy of Biological Sciences Curriculum Study, BSCS Green Ver-
sion, High School Bioiogy )

Microscopic Organisms
Amoeboids
AMOEBOIDS: Pseudopods present. (a) Actinosphaerium (spherical, with
stiff, radiating projections) ; (b) Amoeba (pseudopods, no shell) ;
(c) Arcella (shell present)
Ciliates

CILIATES: Cilia on all or part of body. No flagella. Some have chlorophyli.
{a) Colpoda; (b) Vorticella; (c) Paramecium; (d) Stentor;
(e) Spirostomum; (f) Tetrahymena, (g) Didinium,; (h) Prorodon




336 BEST CCPY FUMLABLE APPENDIX H

Unicellular
flagellates
' (left)
Colonial
flagellates
{middle)
Rotifers
“(right)
UNICELLULAR FLAGELLATES: One or more long, whiplike flageila,  ~
With or without cilia. Colotless. (a) Spironomas; (b) Colledictyon;
(¢) Colponema
COLONIAL FLAGELLATES: (a) Codonodendron; (b) Volvox (constantly
rotating) ; (¢) Pandorina
ROTIFERS: Bands of cilia near mouth. Colatless. (a) Synchaeta;
(b) Asplanchna; (¢) Philodina,; {(d) Keratella
Simple
blue-green algae
{/eft)

Filamentous
blue-green algae
(right)

X800 §

SIMPLE BLUE-GREEN ALGAE: Dark green or blue-green clusters in
gelatinous sheaths. (a) Chroococcus, (b) Glosocapsa

FILAMENTOUS BLUE-GREEN ALGAE: (a) Gloeotrichia (in gelatinous
sheaths that often run together) ; (b) Rivularia (tapering filaments in
sheaths) ; (¢) Nostoc (firm sheaths) ; (d) Anabaena (cells of different
sizes, in chains) ; (6) Lyngbya (thin sheaths); (f) Oscillatoria (no sheaths)

cm e e o —
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FRESHWATER ORGANISMS

Single-celled
green algae
|
X 100

SINGLE.CELLED GREEN ALGAE: (a) Ankistrodesmus; (b) Protococcus;
(c) Euastrum; (d) Cosmarium; (e} Chlorella; (f) Staurastrum;
(g) Selenastrum; (h) Xanthidium; (i) Treubaria; (j) Micrasterias

Colonial

green algae

COLONIAL GREEN ALGAE: (a) Sphaerocystis; (b) Dictyocphaerium;
(¢) Hydrodictyon; (d) Coleochaete; (e) Scenedesmus, (f) Pedlastrum,
(g) Sorastrum; (h) Chaetophora

Filamentous
green algae

FILAMENTOUS GREEN ALGAE: (a) Mougeotia; (b) Oedogonium;
(¢) Ulothrix; (d) Zygnemopsis; (e) Desmidium; (f) Microspora;
(g) Spirogyra



Golden algae
(diatoms)

Other
golden algae

Macroscopic Plants
Moss
(left)

Liverworts
{(middie)

- "Smartweed
(right)

AFPENDIX H

BEST COPY AVAILABLE
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GOLDEN ALGAE (DIATOMS): Unicellular or loosely colonial algae.
Walls of silica, consisting of two overlapping halves that fit together like
the halves of a petri dish. (a) Stephanodiscus, (b) Navicula gracilis;

(c) Navicula rhynocephala; (d) Diatoma elongatum, (e) Diatoma
hiemale (girdle view) ; (f} Diatoma hiemale (valve view) ; Lg) Cymbella;
(h) Pinnularia; (i) Asterionella; (j) Tabellaria

X 200

OTHER GOLDEN ALGAE: (a) Monocilia (branching filaments);

(b) Leuvenia (ovoid or pear-shaped, solitary); (¢) Tribone (cells cylindrical,
joined end-to-end) ; (d) Chrysidiastrum (amoeboid cells joined in free-
floating colonies) ; (e) Botrycoccus (compact, irregular, gelatinous,
semiopague masses)

MOSSES: Submerged or emergent. Erect, feathery stalks.

LIVERWORTS : Flat and ribbonlike. Rootlike structures on undersurface.
Above: Ricciocarpus, below : Riccia

SMARTWEEDS: Emergent. Small flowers in dense clusters.
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R (feft)
‘o Arrowhead
7:;" i (middie)
}/ .,,/.' Chara
“xae (right)
il
SEDGES: Emergent. Stems triangular in cross section.
ARROWHFEAD : Emergent. Leaves shaped like broad spearheads.
CHARA: Submerged. An alga with whorled branphes.
. ' Bur reed
o (left)
Duckweed
(middis left)
Coontail
¢ (middle right)
¢ 3! . Rushes
4
ey % (vight)
i £
- Py ¥ g
” Ir x5 !
{

BUR REED: Emergent. Long, grasstike leaves may be submerged.

BUCKWEED: Floating. Roots hang in water. Frequently forms
extensive mats.

COONTAIL: Submerged. Leaves stiff, hairlike, branched in whorls.
Mo roo‘s.

RUSHES: Emergent. Leaves.grasslike. Clusters of small fruiting structure .

220
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Cattails
(left)

Tape grass
{middle left)

Mare's tail
(middie right)

Pickerelweed
(right)

CATTAILS: Emergent. Tall, grasslike leaves. Long, brown fruiting
structures.

TAPE GRASS: Submerged. Leaves ribbonlike. Plant rooted to bottom.
Flowers break off and float to surface.

MARE'S TAILS: Submerged. Leaves small, simple, in whorls.

PICKERELWEED : Emergent. Leaves heart-shaped. Flowers (purple)
tightly clustered on slender spike.

Arthropods ?
Copepods v
(left) o
Ostracods X135
(middle)y °H , b ¢ b
Cladocerans

(right)

COPEPODS: Small crustaceans with severai hairlike spines st tip of
abdomen. Body elongated. (a) Halicyclops; (b) Diaptomus (a larval
stage) ; (c) Diaptomus (adult)

OSTRACODS: Small crustaceans with no spines. Bady covered by a
jointed carapace, somewnhat resembling small clamshells.

CLADOCERANS: Small crustaceans with no spines at tip of abdomen,
or a single spine only. Body short. (a) Daphnis (femals) ; (b) Daphnia
(mals); (c) Ceriodaphnia
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FRESHVATER ORCANISME

tpossum vhiingp

) ATVELT 9
9)(‘ f,f;fg;* (-,‘; ’/!If { \'1)‘3 I ( (lelt)
. L A4 “‘?‘\ e ﬂ"t‘\z,/' '\‘ ‘K,“ . Wator mito
¥ \: / \ aE Vi \‘\ fot o (middle)
N . i ~‘-‘ . Ay \ X 15 . \\ .JCUd
' \ (rigiit)
meee 'M SHRIM™S - Caranace covers most of thorax. All limbs of thorax
simit-». %94 stalked. Mo gills in most species.
WATZ? MITES: Body not jointed. Eight jointed legs.
SCUDS: Mo carapace. Limbs of thorax different from each other. Eyes
not stalked. Body compressed laterally. Gills present.
Crayfish
(fett)
Mayfly
(right)
CRAYFISH: Cars;sace not jointed. Pincers on anterior legs.
MAYFLIES : Adults usually have clear, narrow wings. Wings usually held
vertically when at rest. Larvae aquatic, Adults and larvae with three
"hairs” at end of abdomen,
Caddis fly
(left)
Dragonfly
(middle)
Mosquito
(right)
X2
adult

CADDIS FLIES: Adults have clear, broad wings. Larvae aquatic, wingless,
and usually live within cases composed of pebbles or debtis.

DRAGONFLIES: Adults large, usually clear-winged. Wings extend
horizontally when at rest. Large eyes. Larvae aquatic. End of abdomen
without “hairs.” .

"~ MOSQUITOES: Adult has only one pair of wings. Larvae small, without

legs, float at surface of water, and breathe air through tubes.
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Giant BEETLES: Adult has a pair of hard wing cavers, not overlapping.
- water bug  Larvae wingless. Example: water scavenger.
(right) .
BUGS: Adult has a pair of overlapping wings. No hard wing covers.
Larvae wingless. Example : giant water bug.
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TOPIC OUTLINE

V. UnitV Human Ecology |

A. Types of Pollution

1., Air
2. Water

a) conservation
3. Land

a) conservation
4, Noise
5. Population

‘ B. Pollution Prevention

1. Individual solutions
2. Public and governmental solution

Long Range Behaviorai Objectives
UnitV: A~-F |

By investigating the natural state of the physical environment the
student will determine the destructive influences (pollution, etc.)
imposed by man and their effects on the web of life.

G. The student through research and diécuss:lon should Be able to
suggest practical solutions, based on ecological principles, to environ-
ment imbalances and take positive action on at least one of these.

Student should develop an attitude of responsibility to future
generations and develop adult life styles consistant with basic laws of -
nature. | R e . |

.
~e

©
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Activity Number

l, Discussion « D
2. Problem 19,1 M & E optional
3. Mastery Item 19,1 M&E
4, Mastery Item 19.2 M&E
5. Questionnaire
6. Investigation =D
7. What is clean air?
8. Air Cartoons =D
9. Problems 23.1 - 23,5 (teacher note)
10. Mastery Item 23.1 op.
11, Mastery Item 23.2
12, Mastery Item 23,3 op.
13. Mastery Item 23.4
14, Mastery Item 23,5
15. Checkpoint 23.2 (note about other two)
16. Afr Pollution - teacher note
17. Investigation - Do cars and truck contribute to air pollution.
18, 1Is a thermal Inversion a part of air pollution?
19. Investigation - Pesticides - D
20, Clean Water
2l. Get to know a pond
22. How Important is Water - D
23. How Much Water do you Use in One Day? . .
24, Reading - The Only Earth We Have p. 28-42
25, Problem 20.1 M&E op.
26, Problem 20,2 M&R ~ teacher note « op.
27, Mastery Item 20.1 M& E
28, Mastery Item 20,2 M&E
29, Mastery Item 20,3 M&E
30, Checkpoint 20.1 M&E
31. Water -~ Distillation of Salt Water
32. How do detergents contribute to water pollution ?
33. Sewage Treatment Plants - D




34, Investigation =D

35. Speaker or Field Trip - op.

36. Design the three types of plants ~ op.
37. Follow the path of local sewage - D
38. Investigation 21 M&E - D

39. Freshwater Pollution - filmstrip

40, Cartoons on Water

41, Garbage Disposal =D

42. Garbage -~ Solid Waste

43. Investigation - How much garbage is collected in your neighborhood
each week? - D

44, Investigation - What does biodegradable mean? - D
45. Investigation - What materials are biodegradable? - D
46. Investigation - Does tissue paper pollute? - D
47. Noise Pollution vs. Sound
48. Sounds of Silence |
49, Sounds
50. Noise and your heartbeat
S1. Effects of noise
52, Desgin a school
53. Problem 22,1 M&E
54, Mastery Item 22,1 M&E
55, Checkpoint 22.1 ~op.
$6. The New Me
87. Move over, don't pinch
58. Population study
59. Population :
60. Population/Environment
--6l. Meaning of Recycling

_ 62. Recycling
63. Can paper be recycled ?
64. Home-made soap!
65. Composting
66, Problem Situations
67, Tom Lehrer - opt,

ERIC

Full Tt Provided by ERIC.



NOIINNTVAT

°uo0lIRd Yord

jo :oﬁmnmaxw ue ajum prnoys 4Lay3
pue sjuopnis oy} 03 uaalb aq pinoys
Suo0}Ied 9Y3 JO 199YSs psonIp e °g
€2-A °d payoeyie .onrp gH# 10V

B ¥ 3 sa9tYdR OF,

¢Z-A *d onyp payoene ssg L 10OV
$J aAsfyoR OF,

02~A °d

*uonniiod yo warqoad ayy sonporjus 03
43181300 UR dOJOA3D UOTIRWIOTUT STY}
WOIJ UOTIRWIOJUT I9YOed], 94 *10V
s aa9TYoR OF,

LTI-A °d vwnomﬁm o1 m# *10V
D aa9ryoOe OF,

297 °d

I9NW 2°6T Wl Ax01SeiN pf *10V
292 *d

TN 1°61 Wl A103SeN £f *10V
g6z °d

Teuopido I 1°61 WOIqOid Z# *I0V

H | 9A3TYOR® O

91-A °d uorjewIoyul J9yoeal
SopNIdUuf ‘payoenie orp 14 °10¢
Y aasTyoR OF,

SALLIALLOV/SATOILVILS

AD0TODT NVINNH - A IINN

° hutueswt Hp

ST pue uoojied ay} burqriosop ydeah
~ered e 9i31am pue palotrdap warqod
TejusauruoIfAUad 9yl AJTIUapt [[IMm juapnis
9y} suoolred Jo dnoib e usAre) °J

*UOISSNOSIp pue
2In109] Aq Ire uea[d 30 uonisodwoo ay}
JO pouutoyuy o IIIM jJuapnis aylL °J

.mucovam ay3 03 uonniiod jo Eozo.a
9yl aonponur TIIM 1eyl 43rarioe
ue dofoaap TIIm Jayoesl ayl °q

*sjInsax ay3 yjo

conmmzumqv uy abebua pue iotaeyaq
TEIUdWUOIIAUD UO aJTeuuorIsanb

e 939[dwod I[IM sjuapnis ayyg, °o

*uoriniiod 03 sainqrHUCD

91T AepAioaa ST1Y 10y} ssauareme
ue Surmoys Aq sburyl Huyall o3 [n}
~wJIey aie JUdwWUOITAUD 9yl O] ppe
ATtwey sty pue ay sasueisqgns ayy Jo
Aueu jeyl sureaf juapnis 2yl °d

*aAlAIMS
0] WaYlI0 papoou aie sburys
jeym IDA0DSIP O} UOISSNOSIP © Ul

paAoAu; aq [Im juepnis aylL °v
SIALLOI[EO




64€ °d IVIN §°€Z wall A1v1seN FI# *I0V

94¢ °d 9N ¥°£Z WII AI9ISeIN £Id *10V
Teuoniydo

G.¢ °d IPN £° ¢z woll Axo1sely Z1# °I0V

148 °d PN Z° €z Wl A101SeN Ti# °I0V

€48 *d 39N 1° £z W)l A101seN 014 *10V

*swdfqoxd ¢ X0 Z Isedf 1@ O °SIuaIpnis
oA yitm 3saq ssoaxoe jutod a3

1896 jeyl souo aq pnoYs asn noik jeyy
S9UO 9YyJ °IUOp dq O} daey 3},U0p
sworqoid 9sayl JO IIY 910U JOYORdL
I¥N S°€Z - 1°€¢ wdIqoxd 64 10V

1 - H sa91yoe of,

*poderdsip o pInod

989} pue suoolred [eurbHixo
93jeul pInoo SjULPNIS swog °¢
*padeldstp

9q pInoys asayj pue aurzebHew
10 Jodedsmau [eO0] a1} WOoIy
sSuooIed 121607009 JO UOTOIT[0D
e 9jew prnoys sjuopnis ayL °zZ

NOILVN'TIVAT STLLIAILOVY/SITDIIVILS

s

*Jo0uUed Huny JO asned auo st Huryjows
eyl 31 woxy Burusyur pue ejep

yieay ofiqnd bSugzhteue Aq ejep
1eoTiSTiels woxy pairajuy aq ueo
ardoad uo Ire pajnirod jo s109339

njuxey ayi suesf juopnis ayr °*f °

*pareyur yoea uorpniiod ire
yonw moy o3 burpioooe ardoad
3o dnoib e buipues Aq sayjesaiq

9UO 31 7O yonw moypue Ire ayj jo

Airrenb ayl yioq uo spuadap

sareyur auo uorinirod jo junows
9y} jeyl suesf juapnis ayl °I

*4Apnis uorinyrod Jre [e00]

e JOJ Axessadau sampaooxd
a3 burqrrosap Aq uonnijod
Ife [ed20[ JO 92UapiAd 19yleb
01 MOy suea[ juapnis aylL °H

*1doouoo ap

pueisiapun 49yl 12yl mnoys o3
' S2UO0 TeurHTIO SWOS apnIouf
pue suoojied [eoTH07009

JO UOTIOS[IOD © axew T[IM
‘sse[o e se ‘sjuapnis Ayl °H

SIAILOA[EO

S




Teuonydo aie g°gg pue 1°¢£2
sjurodsoay) 910U JYORIT,
29 *d z° gz swrod3oayd
*S14# A31aT10V

NOILVNTVAI

payoeje saontd £24# - 12H# 10V
2O aAoTYydR OF

ov-A °d

*yons Jo uoTITULIop e YIm dn sawod
pInNoYys ‘aroym e se ‘sse[d a9y} udYyl °St
Jojem URIIO leym InO pury pue syooq ug
{OIe9s91 9WI0S Op PINOYs juapnis ayg,
lajeM uesld 0z# °IOV

:N @asTyOP® OF,

cuonniiod aye jo

msmso.a 93 9ATOS 03] duop aq Iybrur
jeym JO UOTSNIOUOD JO pUry awWos

€} 2WOD pInoys jusapnis oyl

¥2Z-A °d onrp

payoejje 998 G1# ~ 91H# "0V

SN aASTyOR OF

SATIIALLOV/SITDILVELS

*lajem I1noge aJoWw UIea[ [{TM SIU9pnis
91} SOWIATOR 331U USATD) °O

°19jem

%eﬁﬁﬁ& aind pue jeyl uoomisq 9oUSIST "
~JIP 9yl WIes| pue ioiem Iea[d jJO
UOTITUTIOP © SATI9D ‘UO0ISSNOSIP pue
yoieasal ybnoayl ‘Iimm uapnis °N

*90Ud19]91 aInIny 0¥

jooqajou sty ur 31 doay pue uornijod
JIe JO S9O5INO0S JO ISI[ B ayew [{im
juapnis ay3} Uorssnosip dnoib 10 pesy
Joyoea] e uy burjedroriaed 93¢y °IN

*uorijebrisaaux

STy} Uy sodouatradxa ST UO ased
sTYy Burseq pue sajjorebio Buryows
woIy sumoTy 9y ardoad abeinoo
~SIp 01 Hurdn Aq ayjeaiq srdoad
ey} xye JO Ajrrenb ayl 10 UI3DUOD
e MmOoys 03 sueaf juapnis ayl °1

° U100 SUIMoIb uo sisneyxs
arrqowone jo s3109339 9y} 193 O}
juswxadxo ue bujubtsap Aa sjueid
Aonsap pue abewep ueos uornjjod
Jje jeyl suea[ juspnis ayl °A

SIAILOALFO




payoene saonia ek ~- T4 *10V
$I oAsfyOR O,

€s “d I9N 1°02 urodoayn

Ot *I0V

¥8z “d IP¥N €°0Z woll A191SeN 62 *IOV

Z287 *d I9N Z° 0z woall A1o1seN 8ZH# 10V
182 *d I9W 1°0Z woll A1ISeN LZ# 10V

*juapnis ayl
0} pajuasaid aq O] jeymoutos pabueyo
9q prnoys inq poob sy UorewIOjuUr 9yl
* sjuapnis [9a91 Jaddn IO sse[d paosueape
ue yIrm pasn aq pInod Layl, *IMOTITP
,A19A 31e SBIJTATIOR 9S3aY]L :9310U JOYORIT,
I¥N 182 °d
(reuondo) z° 0z woarqoid 9z# ..wuoq
: . d3¥N
692z *d (reuondo) 1°0z warqoid Sz *10¥
g~ oaaryoe O],

*jusmubisse

Sse[do e se usAalb aq pInoys syl
eh~-gZ *dd aaey am wyireg ATUO aylL
ur juswubissy buipeay yzi *10V

¢d aaaryoe 0F,

NOIIVAIVAZ STATINLLOVY/SIIOILVILS

_ * a3er
e 3O 43r1enb sojem ayy Huraosdwy 103
gresodoxd sajenieas ay uaym spunodwod
asay} Jo a2ouelrodwit ayl HurZTUHOOX

Aq uorinirod xajem JO asned i10feul

e aie ymoib aebie ajoword yorym
spunodwoo jey} suresr juopnis ayl °JL

' eponyiod st Jojem JO Apoq e Jt
aUTWId}OP 01 suorisanb jueasrax

_ bursyse Aq UOT}LZI[III9IIDA0
I0 uoriearydonna Jo UOTITUIISP
Hurjaom e suieaf juapnis ayy °g

* s9yeT 1ea1n)
9y3 JO om] JO sTaaal uonnirod oy}
ajenreas O3 si0joe] 959U} JO dwOos

bursn Aq uomnirod Iajem JO sIO}ROTPUL
' Injosn ale 1030} o[eaInseow
Teronas 121) suedf jusapnls ayy °Yy

* SUGTSNIOU0D

sTy burxoddns pue ajyey [eax e woay
paurelqo erep ur urenjed e burpury Aq
(e3ep Aq paw[aymiano 2q jou pue)
elep JO sassewl PIM ATInnIybnoyy
1esp 0} suesj juspnys ayL °O

*ydeibesed HurziIewwns a9SIOUOD ©
ojur Wwayjl azruebio pue Joyine ayy Aq
apeuw sjutrod juerrodwr 3sout ayj 1Sy
‘ UOTIRUFWRIUOD [EJUIWUOIIAUD UO
Uuor1o919s © peal [[IM siuapnis °d

SIALLOI[4O




‘s

o,

*A37A1100 oY} Op JUSpNIS a1 (e ARy Aew
'NOA aarsap O0s no& JI °/ZzZ# °I0V¥ Op 30U

Op OyMm sjuapnils ayl Aq auop aq p[nod -

osTe 31 °/Z# °IOV JO pesisur auop o
PINoOD A31ATI00 STYIL nmnoﬁng LeH# IOV
$X aA9fYoOR Of,

*POATOAUT 9¢ PINOM (OXe9S3aI TN

B 0s ‘sjuapnis ayl Aq punoj aq prnoys
s[opow ay} 103 subysap ayl, °siuspnis
9Y3} JO 1591 aYy] O} s[opouw ot} urerdxo

pue feydsyp prnoo sjuapnils asoy} -

'uaxfl, °sTopouw aYy] Huryew Uy polso
~JI9JUT 91 oYM 9soy} ATuQ °paAfoAur

aq pInoys sjuapnis oyl JO [Te 10N .

*sjuapnis 30 sdnoib JuaIayIIp Aq Spewm aq
pinoys sjuerd abemas 30 sad4) aampy
9} JO STOpON ([euorido) 9es *10¢

tM 9a8TYOR OF

Zy-A °d ajou
dayoea} vosomﬁm 998 Sef - ved "IV
tA 9a9TYyOe OF

I-A ‘d ,*Juow
~}B21], 1932\ 9ISeM UO Iourfld Y,
0} 19391 OSIY °WN{OOLLND 9y} O}

payoelie ST UOTIRULIOJUT Joyoea],

*sjueld jusunesr; 30 sadil eaxyl
93} JO UOISSNOSIP © Uf SSe[d ayl
peat prnoys xayoes) ayy, eeH *10V
1 daayoe OF,

NOILINNIVAT SJLLIAILOV/SIIDILYILS

N’

*eale [EO0[ UMO JNnO ur pajeal} st
abemas a3 moy jo HBurpueisiapun sty
aansuy 01 jurod Hurddols teury sir 03
awWOoY Umo STy wosy abemas jo yred
ay3 aoern pInoys sjuapnis ayl °X

_‘uopouny A9yl moy pueisiapun xa3jaq

0] sjuerd abemas 3O sadAl saayz
9Y3} JO auo JO Topow e Hurew ug
POATOAUT 9q PINOYS juapnis ayl "M

* ease

12001 ayl ur abemas j0 jusuneasn
ay}] puelsiapun 19)joq 03 Iaxeads
e 03 Hburualsyy 10 din praty e ur
poAToAUut Bq T[IM juapnys ayy °A

*19jem 1es[d Jo

:oﬁo:vo.a ay3 ur sassadoxd juaw
-jean Aiviixo] pue ‘Aiepuodas
‘Arewrad 30 uoTIOoUN] 3Y] ISI[ O3
aIqe oq prnoys juapnis 9yl ‘N

SIALLOI(EO

~




Lv-A °d
$931SQM pr[oS-obeqien) g4 ¥ Zp# *10V

$D0D aasTyoR OF

gp-A *d [esodsyq o1sem Prios 1v# *I0V

*gd @A9TYOR O],

SH=A *d *sU0LIeD UMO ISy} JO
2wWOSs melp 0} sjuapnils ayj yse O3 uny
3q jybrw I owR STYI-IY¥ °uedW SuoOo}

-IeD 9ATJ 9l JO saxy} jeym Huruyerdxs
ydexbered adousjuas o © S1fIM
PInoys jusapnis yoeyg cuopmnjirod iajem
Uuo SUuOOMeD JO S91Ias aYf uaArb aq
pImoys sjuapnis ayg 219yoeal ayl o}
JajeM Uuo suooyxed Oy °1o0V

YV 2a9myOR Of

_ * $3j00(910U IOy} UL
woy} doay pue suofjezifeiauab umop
eltim pnoys A9yl °sjuopnis ayj
YI1IM PE&SSNOSIP pue sSe[o Uy umoys
9q pinoys dusmiyy ayjL uopnirod
Iojemysairy :dinsuntd 6€4# 10V

2Z 9AdYOR O,

gv-A °d onp payoene ay3 pue dg
UoRIeSTISIAUL TR H00q 9Sfl 8EH *I0V

$X anapyoe o

NOILVNTVAI STLLIAILOV/SIATDILVILS

~”

>
i

*warqoid e se 91sem pPITos jnoge
uorssnostp e ur sjedroriaed o3 109foxd
oYy} WOoI] UOT}eULIOJUl 9y} 9Sh pue ajsem
Pr1os se toded JOo UOTIOAT[0D WCOISSRIO
R uy jxed axel [[im juspnis.ayl °9-D

*Tesodstp a3sem prros

JO sworqoxd 9y JO SWOSs WYy MOYS
0} paubISap SOTITATIOL OM] JO BUO
uy ajedrorired [IIm juopnis ayl °gd

*SUO00IRD S} JO da1y} JO Hburuesw
- 9y} buruyeldxs ydeibSeaed soual
~UdS INOJ e 3JIIM [[IM Judpnis oyl
SUO0JIED 9ATJ JO 19S © UDATD) °*YY

*J93em Jo uornnijod sy3 pue

l9jem jnoge seapr [eiousdb swos
y1im dn awoo pue dinswyry ayl
9A19SO pPINOYS siuapnis aYl °7Z

‘uopn[od uo sioajje siy

pue ssaxboid jnoge suorsniouod

2wos 0] dw0d pue sainjord asoyl
inoqe suorjsenb Jomsue ’ainord
oAI9SqO T[IM sjuapnis aYyl, °*X

SIAILOI[EO

—




_NOILVNTVAT

‘yoes usamiaq yeouq

JO 1108 dwos aq p[noo aiayy sdeyrad
‘wolr ajesedas e se jxrodaxr yoeo 19400

pue ssero a9yl PIM AT9SO[D JIom

PInoys 19yoes], °INOYIIP ST Hurpeax
91 Ing JUS[[99%d ST sapropnsad

uo jpodax yoey 90N xoyoeal

AN 8¢e ‘d 1°ge worqoxd gS# “10Y
off saamyoR OF

. 2S# IV
$II @a9fyoe OF

€6-A °d

9STON JO S10953F 1S90SH# "oV

SHH 2a9Tyoe O

67
£11aT100 110318 930U JoyOEa]

2S-A °d spunog gp# "0V
$H) aasTyoR OF,

1S=-A °d
9OUSTIS JO Spunos gy °310V
:33 aasryoe oF

0S-A *d punog
*SA UORINT[OJ 9STON Lp# ° 1OV
$9q aaaryoe OF

9b-v¥# A1anI0VW
SALLIALY ~/SATODILVILS

e

i
{

*uorisanb ayy
burromsue ax0jaq I9joRILYD IFSY} MOUY
0} sjuem ay ‘Ajrunuiwod pue swoy Sty
ujl pasn sopionsad snoriea 9I[ p[nom

9Y JT payse uaym STy} pauIesy sey
O9H ‘judswuoIXtAud STy Jo siied uosiod
ued saprorysad swos Jo suorjeorjdde
s,uew jey; suiesf juopnis ayl °[f

‘ToOyOs umo ubisap I[IMm siuapmis °II

* sjuerd asayy

30 \amoub ayl uo sey aSTOU 310313d
1eym 1no pury o3 sjueid yYitm juawig
~Jadxo ue op IIm juapnmis 9yl °HH

.m:ﬁ:ﬁon 9stouU I10/pue [njurey
‘burseard are Loyl 1 surwIalep

'~ pue wayl Ayriuspr 03 juewabpn(
. STY 9sn pue ALjrunwwod sy} Woij
spunos pepiooal ade} snoriea

O1 ualsI{ I(IM juapnis ayy, °*HoH

*9woY je SUOTIeAIDSCO 9SOl a)ew
ose I[Im juapnis a9yl °pivay aie
SPUNOs 9pewW-ULW OU USYM panIds
-0 9q ued [ealdjur awfl e Huog
MOy pIOD3X pue sserod ayl burmp
SOWIT} JUSIBIITP 1@ WOOISSe[O ayy
9pPTSIN0 06 [TIm juapnis ayl °*J3

*9SsTOoU 3yl punos

Ud9M}aq 90UDIDIJIP 9]} UO Uols
-SNOSIP e ur abebua pue Ajrarjoe
ue op [m juspnis ayl °3JIF
*91qepeibSaporq aie sauo yoOTyM
J9A0DSTP [IIM sjuapnis ay3
SUOIEHTISOAUT 231yl UaAT) °qd

SIANLOILFO




*sjuapnis sIiy yo jxed ayy

UO ssauaieme mau e aal19sqo
ybrmt 9y Inq swt} HoOYys

e ur sa[ils 91 pabueyd
9Aa19s(q0 Arojenbape ued
Joyoea] e Aem ou ST 919yl

L2 "d IVN 1°22
sjuod }23yD §Gét *10Y

NOILVNTIVAT

*Zh# 10 TP "0V 1o parrels aq
pInoys AirAnioe Syyl 930U I9YyOe9L
95-A °d ¢ sueaq

309330 BUrpMOIO S50pP MOH 8¢ *10V
NN 2a91YyoeR Of,

SG-A °d
Yourd 3,u0(J —~ I9A0 9AOIN /LG4 *IoVW
, T - T SN @Aa9TYOR O,

#S~A °d SN mON Byl 95# °10V
11 2a9Yyoe OF,

*pooyroqubyou s,juopnis

yoed uy Aoams e se pasn aq
PINOO Aaams sTyJ, :930U 19Yoea]
) I¥®N ose ‘d
1°2¢ waly Ax91seN pS# “10V

oI 8astyoe 0OF,

SILLIATLOV/SIIDILVILS

N’

*aoeds pajtwil © UFYIfM SaseaIour

9ZFs 9yl uaym Oste jnq soeds pajTwil

@ UIYITM 9SPaIOUT STenpiarpur Jr Joqunu
_ oyl uaym ATUO 30U SIND20 HUTPMOID
eyl apnouod pue sueaq jo HUr[[oms
9AX9S(O [ITM sjuapnilg *Ia13aq moib

~sjueld papmoOId SSIT jeYy} apn[ouod pue

sjuerd papmoIoun pue papmord ioq
3O yimo1b aa19sqo TIIm sjuapnig °NN

* swstuebio

pPapMOIO JO J0TARYI] I} SSTIOSIP

pue ssasls aoudrIadxa ‘ooeds [[ews
 OJUT POpMOID 3 I[IM SJuapnis °“ININ

*ainjeu 70 souereq ay Yirm arqriedwod
, axow aq TIIM 3T OS a141s a1 STy
ebueyo £1essadau J§ pue JUIUIUOITAUD
9y} Hunieurwieluod INOYITM SWI} e 10}
a3l ! Ax pInoys juapnis ayl °T1

°punoze suostod

deids ATojeutwiprosipur ueyl layiex
Spoo3] pebewep jed O3 puer sj}oasuf
JO aouasaxd ay} 1eaq 01 HBursooud Aq
JUDWUOITAUD INO JO Hujuostod ejeos
-9b1el anupuod 03 ueyl sysad woig
abeuwrep awoOs 91eID[0] O I[YISUIS
9I0uW ST 1T Suear juapnis ayl °AA

SIAILDI[dO




-

NOILVN'IVAY

L9-A °d

Suorienits warqold L94 *1o0V
G9-A °d

~ suopen3Is warqoid 994 *10V
WY aa9tyYoR O],

S94 °I0V

P94 °10V

€9§ 10V

69-A °d Bur[oAoay Z94# *IoW
¥9-A °d 5uirodo9y 194 *10¢
OO aaaryoe oF,

€9-A °d
Tejuswuortaug/uoriendod 094 30V
:dd aasyyoe o,

* siopeax doy Inq [Te 03

(pa1enfeas jou) paugerdxe pue peal
-Iayoeal aq pInoYs sIyl, °Ssiapeal
doj 103 artymyIom A(uo sburpeay
6S-A °d uoniemndod 64 10V

200 dastyoe O

SIAILIALLDY  "JIDILVULS

g

13

* £111enb jejuomt

~UOJfAUD JO douUdUIRIUTRW HUTUID2OUO0D
SUOISTO9p a3ew O} uIes| TIIM jJuapnis aul
suonisanb Hurramsue pue uorjenirs
warqoid e BurssnosIp 19137 WA

‘s91sem sy a[d40a1 pue ardwexs s,amjeu
MOT[OJ PINOYS ULRW JBY] OpnIdUCD pue
sardwexo juswaiodoa1 saysem prios Jo
9Jeme swodaq ‘uorssnosTp pal I9Yyoea]

e uf ajedjoped M sjuapmig OO

*JUDWUOITAUD Y] UO

sasearouy uorjerndod 30 109339 9yl wry
MOys 0} poubIsop SOFITATIOR JO Saf19s @
uy ajedrorired [[Im sjuopnis oyl °dd

. cuorjeindod uewny
bBugsealous ue Jo 1Tnsax @ sy uonerO[dxd
TeludWUOITAUL JSOW jey] azFsayjodiy
pue uorssnosyp pa[ 19yoesy e ur ajed

- =jonred ‘swarqord uorjerndod jnoqge
ao1He ue peal [[Im sjuspmiS *00

/L 1K (0]

St




UNIT V - HUMAN ECOLOGY
Act. #1

Begin this unit with an open ended discussion of the necessities of
life. The students will come up with many examples which may not be
necessary for them to live. The things they should finally come up with
are ideas such as: water, air, food, shelter. These are the basic nec-
essities, The other ideas should be taken into account also., Separate
class lists should be made of the basic necessities and the other things

they believe to be necessary. These lists should be kept for discussion
purposes later.

14




Teacher note: This questionnaire can be used as it is for some students
that should be modified.for some other students.

Act, #5

Taken from: An Environmental Experience
Barry W. Jamason, Chairman
Environmental Task Force

ENVIRONMENTAL BEHAVIOR PROFILE

Directions: Check the items in both column A and column that apply to you.

- Total the number of checks in each column, A greater number of checks in
column A suggest generally positive environmental behavior; a greater number
of checks in column B suggests that improved environmental behavior is

desirable.
COLUMN A

() No auto
() One 6-cylinder auto

() No other personal motor
vehicle (motor bike, go
cart, etc.) .

() Hand lawnmower
() Hoe and shovel
() Toboggan or sled
() Shovel

() Refuse collected
()
()

() Canoe, rowboat, or inner tube
() Sewage treatment system

() Nonphosphate lawn and garden
fertilizers

() Nonphosphate detergents
- ()
()
() Raturnable containers
O .

()

ERIC
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COLUMN B

() One auto

() One 8~cylinder or more than
one 6-cylinder auto

() A personal motor vehicle

() Power lawnmower

() Rototiller or garden tractor
() Snowmobile '
() Snowblower

() Refuse burned

() Outboard motor boat

() Septic tank

() Phosphate fertilizers
() Phosphate detergents

() Nonreturnable containers



COLUMN A

() Naturally produced sounds
(nusic)

() Properly operating muffler
. () Hand operated equipment
() Moderate speaking voice

COLUMN B

() Electric amplifiers to
produce sounds

() Defective muffler
() Loud power equipment
() Loud speaking voice

0)
()

List in Column A and check each positive environmental act you perform if you
wish to offset the checks in Column B,

() | () Air conditioner

() ' - () Electric toothbrush

() ' () Electric razor

() | () Electric carving knives

() () Electric can opener

() () Electric cooking equipment

‘ other than basic oven

() () Second TV

() () Electric power mower

() () Electric blanket
I take pride in my home * 1 show a lack of pride in
community by ‘my home and community by

() keeping my home neat { ) not keeping my home neat

-{ ) respecting grass where | , S () not respecting grass where
planted : - planted
() keeping sidewalk and curb- { ) not keeping sidewalk and curb-
stones neat and clear of refuse ' stones neat and clear of refuse

() assisting others who may need () not assisiting others who may
help in keeping their home neat -need help in keeping their

home neat.
() respecting the property of others ( ) not respecting the property of
o ' others
- Total checks Total checks
i6

ERIC
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Teacher note: Modify this activity for some of your students. This activitiy
could be going on while the other activities are done in class.

“Activity #6 - For student
Investigiation: Some Forms of Pollution
Anything added to the environment which causes harm to living things may be

called a form of: pollution. Some forms of pollution:

1. chemical

2, thermal (heat)

3. nolise

4, solid - waste (trash and garbage)

One or more of these forms of pollution may affect parts of the environment,
such as: air, water, or soil, in your area.

Procedures:

A. Each of the teams into which your class has been divided should study
pollution in one part of the environment. For example, one team might
select air pollution.

B. Prepare a list of the different kinds of pollution in your area. For example,
the team that selected air pollution might decided that chemical pollution,l
noise pollution, and solid-waste pollution all contribute to air pollution.
Their list should include the specific kinds of substances causing air
pollution. Chemical pollution may include pollution by lead, sulfur dioxide,
carbon monoxide, and smoke. The smoke may also contain solid wastes
in the form of small particles. Noise pollution may be caused by noise from
jet aircraft at or near an airport, from a construction project, fro:: heavy
trucks, from chain sawa or lawn mowers, and even from loud music.

C. Try to determine where the pollution is coming from. The lead, sulfur
dioxide, and carbon monoxide may be coming from the engines of cars,
buses, trucks, or heating units. The smoke may be coming from a factory
or from burning rubbish, :

D. Study the local newspapers, and discuss what has been done about pollution
in your community. Find out about local or state laws pertaining to local .
pollution problems which have been enacted in the past three years. Look

.- .. also for any evidence of changes in the status of the local problems., Are

. the conditions that cuased the problems improving, remaining the same, or
getting worse?




Activity #7

WHAT IS CLEAN AIR?

Teacher notes: The following information on the composition of clean air
should be presented to the student in the way that is most beneficial for
them, Below is only a brief summary of what can be presented. You may
add any information that seems missing,

Give to student:

Clean air is a mixture of colorless, odorless gases. The mixture contains
21% oxygen, 78% nitrogen and 4% of other natural gases, There are also small
amounts of particles such as: pollen, spores, dust and bacteria. Pure air is
only found in a laboratory! Air that is found in nature has the small particles
in it also. Some of these small particles are put into the air by nature (such
as pollen) and others are put into the air by man-made things such as factories,
automobiles, etc, ‘

This information could be presented to the students. Then in small groups

- or @ class discussion a larger list of more specific things in the air could be
made up by the students. '

18
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Activity #8 Teacher note in the objectives p. V=5
| IE BEST COPY AvAILABLE
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Fig. 1-40. ‘/f you think the water is bad, you
should try the air!’ Reprinted by permission from .
The Christian Science Monitor. - 1966 The Chris-
tian Scionce Publishing Society. All Rights Re-
served
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“BUY IF YOU DON'T ADVERTISE, 10w WILL PEQPLE KNGW YeuRE HERE 7*

D Ig. 1-46. (") 1956 Reproduced by courtesy of
Fig. 1-45. T 1968 Reproduced hy courtesy of F .
Wil-Jo Associates, inc. and Bill Mauldin Wil-Jo Associates, inc. and Bill Mauldin
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Activity #9-15

These activities are from the text M&E, Investigation 23, The problem
that seem to work most effectively with most of the students are problems
23-2 and 23-3, Problems 23~4 is a good one to use also. Any of the problems
can be used. These are just the ones that seem to work the best.

The Mastery Items and checkpoints can be used in the way you feel would

be best for your students, Many times the diagrams and pictures are a good
way to bring the point home to those who have difficulty reading.

&0
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Activity #16

Teacher notes: A teacher led discussion should follow these activities. It

should bring out the scope of the air pollution problem and relate it to over=
population if possible. As many different examples of air contamination as

possible should be discussed and listed. These should be in the county of

Onondaga. ' .

The teacher should refer to the ditto copies of “"How to Live with Air
Poliution" and "The Modern Miasmas." The teacher and students should also
find out facts about air pollution in the immediate area.

The chart on the next page could be presented to the students and explained.
The teacher should read the two above mentioned articles and share this information
with the students but not expect them to read it, The students could make a
similar chart that is relative to their own immediate environment.,




Fig., 7-6

——

AIR POLLUTION

ng vy -y g

—— o Ty

Type of Community or Status of
Pollution Source State Action _Problem
Lead Cars, trucks, State law requir-] No change or
- and buses ing anti-smog de- uncertain
S ~ vices. _
o Sulfur |Cars, trucks, [State law requir- | No change or
35 dioxide |[and buses ing anti-smog Uncertain
— devices.
Carbon Cars, trucks, |State law requir- ] No change or
monoxide {and buses ing anti-smog uncertain
. devices
=] — v .
- Pt .
s2 Smoke Factories, Laws regulating Improving
— rubbish burn- buraing
uz.sa ing
53 |
71 Jets, None Worse
local airports
Downtown None o change
w construction ntil projects
g projects are completed -
= Chain saws, None ' Worse
Lawn mowers
JLloud music None Worse
- E. Compile all your information in a tahle similar to the
- . .example in Figure 7-6. S TR
F. The teams studying water pollution or soil pollution
should prepare similar charts.
G, Later in the unit oral repbrts will be given.
Interpretation:

Compare team reports.
serious in your area?

ment?

©
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Which pollution problem seems to be most
In what respects has there been improve-
Which problems seem to be most neglected?
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HOW TO LIVE WITH AIR POLLUTION

by E11iott McCleary

Spewing from smokestacks and highways, from jet-
ports and rail yards, a cloud of harmful haze en-
gulfs us. Here are ways you can personally cope
with its dangers. ,

Coughing and gasping, a Chicago couple awake at dawn to
slam down the windows of their bedroom and shut out a plume of
black smoke wafted downwind from a hospital chimney a block away.
They call the police. Minutes later, the smoke has stopped,
but still the couple struggle for a breath of clean fresh air.

In an underground garage in Boston, some 1,500 after-concert
patrons start theijr cars almost simultaneously. Fumes fill the
air. Dozens collapse at their wheels. A quick-thinking attend-
ant averts disaster by waving cars out of the garage ‘without col-
Tecting their parking charges. : .

In New York, a cabdriver gets frequent headaches while driving
his cab when exhaust fumes from heavy daytime traffic make the
afr "unfavorable.” "So," he says, "l've sooner risk getting
shot or stabbed after dark than be poisoned by pollution during.
the daytime." ' -

Most days of the year, most Americans~certainly the 150
million urban residents-have tc live with air pollution, have
to breathe polluted air into their lungs. Until something is
done about it, air pollution will continue to endanger the well-
being of the healthy, aggravate the condition of those already
suffering from a wide variety of respiratory and other ailments,
and actually imperil the lives of thousands of others, particularly
the elderly and infants.

A Maryland study, for instance, reveals more colds among
people 1iving in heavily polluted areas, as does a nationwide
review of absenteeism among industrial workers. Dcutors have
Tinked air pollution with sharp increases in eczema, allergic
reactions, and sinusitis. Emphysema (which has doubled every
five years since World Nar_Ilg, bronchitis, and other respiratory

~ailments flourish in areas of high pollution. So do many forms

~of cancer, heart disease, and hardening of the arteries.

Aruitoxt provided by Eic:

ERIC

"When I drive to work in the morning and can't see the top of
the John Hancock building through the haze," says the admitting
director of a large Chicago hospital, "our respiratory unit is al-

‘ready busy with half a dozen new asthma patients who have suf-

fered attacks during the night." Dr. Russell P. Sherwin, a Los
Angeles pathologist who has examined thousands of iungs, says
that he has yet to find ldngs in a person oyer 12 that have not,
in some way, been damaged.

We shouldn't be too surprised by all this. What goes up must
come-down, and each year in America we waft into the air we breathe

<3
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a sickening one tan of pollutants percoperls;%fgz'e-ma out 215 million

tons in all. Some 90 million tons come from vehicles, mostly
our autos, and 46 million tons from smokestacks, chiefly those of
electric power plants. Industrial ?rocesses release another 30
., million tons, solid-waste disposal 11 million tons, and misce]-
. laneous sources (including forest fires) 37 million tons.
Five major villains lurk in dirty air, to harm our health:
-Carbon monoxide - (CO0), produced by the incomplete burning of
carbon, chiefly in gasoline engines. By displacing oxygen in
red blood corpuscles, it reduces the supply of oxygen delivered
to body tissues, This is especially hard on cigarette smokers,
who already inhale at least as much CO from their tobacco smoke,
and puts an extra burden on those who suffer frem diseases of
the heart, lungs, and blood vessels, or from anemia or even
simple fever. '

Studies in California have shown that highway accidents increase

when drivers'reaction time is slowed by high carbon monoxide
levels; their brains don't get enough oxygen to function well.
A level common in city air, 10 parts of CO per million parts of
air, dulls mental performance after constant exposure for eight
hours. At a high concentration, as in a garage with a car motor
running, carbon monoxide kills. :

-Particulates, solid particles, some visible as soot and
smoke and some microscopic and invisible. These come mainly
from fuel combustion in power plants and heating units, but also
from incinerators and industrial processes. Particulates can
multiply the dangerous effects of other pollutants, for poison-
ous gases, acids, and cancer-causing chemicals clinging to par-
ticulates can penetrate to the innermost recesses of the lungs.

The death rate increases when annual average particulate
levels pass 80 or 100 micrograms per cubic meter - a level common
even in smaller industrial cities.

-Foul-smelling sulfur oxides, in company with particulates,
form a deadly brew over many northern cities. Sulfur dioxide

(S02) and sulfur trioxide(S0,) are produced by the burning of

sul%ur containing coal and o?l in electric power plants, industrial
-plants, and space heating furnaces. Sulfur dioxide causes stress
by constricting the airways and thus making breathing more dif-
ficult. Also, it irritates mucous membranes of the nese and
throat, contributes to heart and lung diseases, and can also cause
headache and vomiting. Sulfur trioxide combines with water to

~form sulfuric acid that is carrijed deep into the lungs on specks
of soot. A companion of the oxides, hydrogen sulfice (st) burns
the eyes and throat and smells like rotten eggs.

: -Nitrogen oxides, produced by high temperature combustion,
as in electric utility plants and auto engines. They inhibit
the cilia, tiny hairlike projections that propel a purifying fiow
of mucus out of the respiratory system. Without their action,
pollutants, germs, and viruses remain to damage the lungs and
breathing passages. A recent Chattanooga, Tenressee, study in-
dicates that even low levels of nitrogen oxides, render school-
children more susceptible to Asian flu,

ERIC
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. =Photochemical oxidants, the result of auto fumes acted upon
. by 'sunlight, create the notorious Los Angeles-type smog that
makes eyes smart, irritates lungs, and obscures vision with a thick
- reddish haze. OQutside of California, the condition occurs above
' auto-jammed northern cities on sunny summer days-in concentrations
sometimes strong enough to irritate the eyes. Under the influence
of sunshine, nitrogen oxides and gaseous hydrocarbons (HC) com-
bine to form a smelly new soup of chemicals including peroxacyl
nitrates and - believed to be the most dangerous - ozone, a
highly toxic form of oxygen. :

When the oxidant level reaches .06 parts of oxidant per
million parts of air, asthma attacks increase. Eye irritation
begins at 10 parts per hundred million. At higher levels, ox-
idants (chiefly ozone) cause coughing, choking, and extreme fa-
tigue, restrict airways, and make breathing more difficult, some=
times enough to make one's chest sore.

Except in a few places, such as Los Angeles, monitoring of the
air and air pollution health warnings to the public are inadequate
or missing. Even in Chicago, where you can telephone to hear
tape-recorded hour-by-hour reports on air pollution, no health
advice is given to the public. Codes and terms for describing
air pollution vary from city tc city and even within the same
city, depending upon what TV station or newspaper youre watching.
Usually, only a citywide average is given; but even if pollution
levels are "satisfactory,” you may be downwind from a power station
or in a valley where pollution greatly exceeds the citywide average.

It's not difficult to tell when air pollution has reached a
level harmful to your health. One simple, infallible test: if
you can smell or taste air pollution, it's already at a potentially
dangerous level for most people. :

Frequently, local weather forecasts will contain pollution
predictions. Forecasters know that certain weather conditions
such as a "lul" of warmer air above stagnant surface air, promote
smog buildup. .

On those days when air pollution becomes intense, everyone
should consider the following precautions:

-1f you smoke cigarettes, smoke less or not at all. The average
cigarette smoker pollutes his air at least as much again as it
is polluted from other sources (pipes and cigars are harmful to a

~lesser degree). Nearly as important is to stay out of smoke-filled
rooms, smoking sections of trains and planes, and away from others
who are smoking.

-Don't raise dust. Vacuuming the entire house isn't a good idea
on a high-pollution day, nor is extensive dusting, starting a
bonfire, or using the fireplace or incinerator.

-Restrict activity. The more active you are, the more breaths .
you take and the more poliution enters your system. If possible
postpone shopping trips, hard cleaning jobs, ambitious cooking
projects. Forget the daily jog around the block. Avoid stimu-
lating medicines, drinks, and food. Take a nap in the afternoon
or go to bed early, In Riverside, California, all children in
public schools are excused from strenuous indoor and outdoor activ-
ities when the level of ozone reaches .25 parts per million-as
happened last August ~» more than half the summer-school days. All

Q 2”
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Los Angeles public school children are excused from strenuous
. activities at the.35 mark.

-Stay indoors as much as possible. Says Dr. John R. Goldsmith,
epidemiologist of California's air-poliution ?rogram.

"The levels of oxidants indoors are generally half or less that
of outdoor air. The same thing is probably true of sulfur-ox-
ide coated particles. The irritants are absorbed by ordinary
fabrics, carpets, drapes. The building itself acts as a kind
of filter." Where nightime smog levels are low, as in California,
{ou can air out.the house at night and close it up in the morn-

ng.

~Avoid cold. Cold air seems to exaggerate the effects of air
pollution. 1It's another reason to avoid the outdoor air on a
smoggy winter day - and also to keep the house or the place where
you work comfortably warm. .

-Control humidity. Outdoors, humidity makes heavy air pollution
worse. It helps turn sulfur oxides into sulfuric acid mists, for
example, and helps retain poisonous gases at breathing level. But
inside, high humidity with clean air is so beneficial it is used
to promote better and easier breathing in lung patients.

Even if 'a home is not filtered, but only closed during an
air-pollution episode, it's desirable to use a humidifier or room
vaporizer to raise humidity in dry winter months. In the summer,
too much humidity may be a problem: an air conditioner or dehumid-
ifier can lower it to an ideal level. )

-If you have to drive, avoid busy streets and expressways, where
most smog begins. This is especially important if you're using
a depressant, tranquilizer, or sedative drug (including alcohol)
pollutants may increase the drug's tendency to slow your thinking
and reflexes. 1If,you have to drive, take a .bridge instead of a
fume-laden tunnel whenever you have a choice., Before entering
a tunnel or heavy traffic, close car windows and ventilators but
remember to open them again in a short time. Adjust the air cond-
itioner to recirculate. Be sure your car's exhaust system doesn't

- leak fumes into the passenger compartment. When walking downtown,
keep away from curbs and hold your breath when a passing bus
blasts you with a cloud. of exhaust. .

For those especially vulnerable to heavy air pollution-the heart
or lung patient, the chronically i11, particularly the aged, '
~the very young, the asthmatic and those suffe~ing from other
“respiratory ailments-additional precautions a»» usually advisable.
~(In fact, every urban American - says Dr. Be:twram W. Carnow,
professor of preventive medicine, chief of environmental health
at the University of I1linois School of Medicine - should get a
-~ personal air pollution prescription from his doctor, telling him
how to protect his health on smoggy days.)

If you're in one of these categories, and haven't already re-
ceived emergency instructions in advance, by all means call your
doctor at the first sign of breathing distress. He may want you
to increase the dosage of the medication he's prescribed for you.

<6
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Some heart patients, for example, should sericusly curtail
activity when sulfur dioxide or ozone levels hit .1 parts per
million; they should probably stop working and stay at home at
the .2 ppm level, and go to bed at the .3 ppm stage. ‘“{lhen
smog is heavy," says Dr. Carnow, "rest can save lives. In 1952
London smog caused 4,500 excess deaths. Ten years later, during
a period of the same smog levels, there were only 700 excess deaths.
Why? Doctors, meanwhile, had learned the importancr of rest dur-
ing smog attacks. They told their patients to stay in bed, where
they would put the least stress on their vital organs."

One thing not to do: don't take medicine or drugs for smog-.
aggravated respiratory conditions unless they are recommended
by your doctor. A person with severe bronchitis, for example,
might try to subdue his cough with cough suppressants, anti-
histamines, or sedatives. By permitting secretions to build up
in air passages, such medication could have harmful effects. And
be careful about self-administration of oxygen. Make sure you're
following doctor's orders, and that you know what you're doing,

. But even the most vigorous and healthy of us worry about
what we're inhaling into our lungs when the air reeks of smog.
Questions arise.

What, for instance, about home filter systems? Superfiltration-
removing up to 99 percent of most pollutants~is achieved by a
system until recently reserved for industry, NASA “clean rooms,"
and a few hospital smog-treatment centers 1ike the Cardiopul-
monary Laboratory at St. Vincent's Hospital, New York City. Bas-
fcally, a unit consists of a blower, an activated-charcoal filter
to remove most noxious gases, and chemically treated HEPA fhigh-
efficiency particulate air) filters to remove particles. Event-
ually, such a system may become available at a reasonable price
as a "clean-air" package" with home air conditioners.

Electrostatic precipitators are generally available and

- highly efficient in removing soot and dust, but they do not re-
move particles below a certain size. For example, particulates
between 1 and 2 microns are 100 percent breathable and are the
most dangerous. Precipitators also create some harmful ozone,
especially when the electrically charged plates become dirty.

If used, a precipitator should be backed up by activated-charcoal
filters to remove ozone and other gases.

Should you change your job? 1In one month, more than half of
22 men manning Brooklyn-Battery Tunnel toll booths suffered
dizzy spells from auto fumes; five experienced blackouts. You
may not work under such polluted conditions, but if you do, it
might be wise to look for a job with fresher ajr. Or you may
decide to spare yourself a daily carbon monoxide headache by
taking the train, instead of driving to work on fume-laden express-
ways.

What about moving to an area with cleaner air? Before deciding,
check out the neighborhood with the nearest air-pollution

control agency, or the air-pollution enforcement officer of

the local health department. A good general rule is to move

toward the prevailing wind. Stay away, if possible, from power

plants, industry, heavy auto traffic, jet airports, and buildings

Q
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heated by coal or oil. '
. If smog's threat to health stimulates you to work in your
. ' Present community for cleaner air, more pdwer to you! As
taxpayers and voters, it's up to each of us to make sure that
antipollution laws are strong enough, and more important, that
they are enforced. | '
Until the air is pure, for your health's sake, .be on guard.

Full Tt Provided by ERIC.
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. Teacher Reference: "“Air"

THE MODERN MIASMAS

Man and His Changing Environment

Ait pollution and its possible effects upon man's health has
increasingly become a topic for concern and has been reviewed
in newspapers, popular magazines, and other forms of mass media.
This has been due in great part to recent studies, research and
- reports of environmental health specialists - physicians, engin-
eers,ap%ochemists, meteorologists, epidemiologists, and others.
There however, many unknown or 1ittle understood factors about
the precise relationship of air pollution to health. For tea-
chers, the following article summarizes progress being made and
indicates some of the efforts of individuals, government and pri-
vate organizations to control known hazards and to investigate
others. It also suggests several high school projects and act-
ivities designed to stimulate student interest fn air pollution
andb%o increase student understanding of this important health
problem.

We live at the bottom of an atmospheric ocean whose vastness
would seem to insure an inexhaustible supply of fresh, clean air
for all forms of 1ife dwelling on the earth's surface. However,
ever since man began to breathe, he has apparently been concerned
about how the air may harm his health.

This was evident throughout the early days of medical history
when most epidemics and many diseases were blamed on "miasmatic
influences.” According to this ancient theory, the air harbored
many miasmas - or pollutions - conducive to "the plagues, the
fevers, the distempers and the infirmities.” 1Indeed the word
malarfa, which in Italian means “"bad air," is a modern-day re-
minder of this ancient beljef.

Not until the emergence of the sciences of bacteriology and
sanftation did the role of the air in the spread of disease be-
come clear. Interest then shifted to the part played by air
in the transmission of the causative agents of infection. But -
history repeats itself and the pollution of the air by noxious
materials, or miasmas, is once again of concern to man. These

- pollutants include an almost infinite variety of chemical com-
pounds - solids, liquids and gases-which are discharged into
the skies as by-products of our crowded, industrialized environment.

There is every reason for us to be as concerned about the
purity of the air we inhale as we are about the safety of the
water and milk we drink and the cleanliness of the food we eat.
For of all the basic physical necessities of life, air assumes
top priority. . :

Full Tt Provided by ERIC.
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Man needs an average of only four and one-half pounds
of water and two and three-fourths pounds of food to sustain
him dafly. But to keep the flame of 1ife burning, he must
have at least 30 pounds of air, day in and day out. While it
is sometimes possible to detect and reject contaminated food
and water by its odor or appearance, we have no choice about
the air. Although it may be laden with "aerial garbage," we
must inhale it as it comes to us. . '

We have known for a long time that the myriad of waste
products spewed forth by modern industrial processes and from
other sources threatened the purity of the air we breathe. VYet
it has taken a number of air pollution disasters to convince us
that pure air is by no means a 1imitless resource and that its
continuing cleanliness cannot be taken for granted.

The first recorded air-pollution disaster in the United
States occurred in Donora, Pennsylvania in 1948, when a heavy
fog settled over that small city and did not 1ift. The atmos-
phere became so befouled with industrial waste that day was
turned into night. Some 5,000 people became i11 and 17 died.
Tragic as this disaster was, the experience of London, England,
has been even worse. That city has experienced at least four
episodes when it was blanketed by grime and soot, the sort of
"pea-souper” familiar to every reader of Sherlock Holmes. The
most recent of these episodes occurred in December 1962, and
although the smog lasted only a few days, the number of deaths
attributed to it totaled 750. And as recently as November 1960,
New Orleans, Louisiana, was the scene of an “asthma epidemic"”
triggered by polluted air. Within a 24-hour period, hundreds
of the city's people were treated for labored breathing, cough-
ing, wheezing and other symptoms of acute respiratory distress.

Aside from these and other serious episodes, many cities
and towns throughout the United States have experienced the
annoyances and blight caused by contaminated aijr. In Los
Angeles, the city most frequently affected, residents have come
to expect many days when smog will irritate the eyes and res-
piratory passages and play havoc with nylon hose. Other cities,

- of which Pittsburgh was until recently the prime example, have
been noted for the accumulation of soot on their buildings--
as well as in the lungs of their residents. And there is hardly
a community in the entire nation that doesn't awake from time - -

- to time to "another murky day" when the air hardly seems fit tc
breathe. Frequently the affected localities are not responsible

- for the condition of the air hovering over them. The smoke, dust,
smog, soot and unpleasant odors often come on winds blown from
neighboring towns or cities of states. This points up the fact
that polluted air respects no geographical boundaries and that
only through the closest cooperation among many governing bodies
will the air be made safer for everyone, everywhere.

There is, of course, one threat to the purity of the atmos-
phere that has caused worldwide concern--radicactive fallout.
However, studies which American, and British scientists made

0
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Air--Pure and Impure. Fresh air is a mixture. About 78 percent

of it is nitrogen, about 21 percent oxygen, with small amounts

of other gases to make up the remainder. Today, however, we

are taking into our bodies a vastly more complex mixture which,

as one authority says, "includes a bit of almost everything."

Some of the contaminants are visible, including smoke, soot

and dust. But these visible offenders are only a part of the

problem. Less obvious, and far more damaging to health, are

the atmospheric polluters that are not emitted by the combustion

of gasoline. Within the atmosphere, these chemicals and, in the

presence of sunlight, interact to form substances of unknown

identity, some of which take the form of aerosols. It is this

complex chemical mixture, sometimes referred to as synthetic

or photochemical Smog, that seems to pose a menace to health.
The volume of man-made pollutants released into the atmos-

phere has reached astounding proportions in some localities.

For example, the Department of Air Pollution Control of the City

of New York reported that during 1961, the soot that filtered

300 tons of nitrogen oxides and 8,950 tons of carbon monoxide-
to say nothing of lesger amounts of other compouqu: The volume

that nearly 90 million motor vehicles will be registered in the
U.S.A. in 1970, compared with about 70 million today.

Over the years, the type of air pollutants has changed be-
cause times and technology have changed. Not too long ago, our
économy was based largely on coal. Since billows of smoke from
factories were proud symbols of our industrial ﬁrogress, not

- too much thought was given to the effect of Smoke on our health.
Today, in addition to coal, oil and gas ale burned enormous

- quantities by ractically all industries. Moreover, the increased
burning of garbage by homeowners and on city dumps adds appreci-
ably to our open air "sewage." Then, too, large amounts of
chemical vapors and gases seep into the air from a variety of
sources. For the most part, however, burning-whether it be gas-
oline or garbage-is responsible for the great rise in air pol-
Tution. The trouble is that burning is seldom, if ever, a com-
plete process. If it were, the by-products or debris 1iberated
would be almost negligible and certainly of Tittle or no threat
to health. :
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As would be expected, the organs of respiration suffer most
of the insults of air pollution. A brief review of certain
structures and functions of the respiratory tract will explain
why this 1s so.

For instance, the larger airways of the lungs are lined
with mucus-secreting cells and cilia. The latter are tiny hair-
like projections which are always in motion. UWhen any of the
larger irritants-particles or droplets-are caught in the mucus
of the airways, the cilia, with their ship-Tike motion, sweep
them out of the lungs. It is estimated that at least 90 percent
of the larger irritants are thus removed. This lung cleansing
system, however, may be damaged. For example, sulfur dioxide and
synthetic smog can change the rate at which mucus is produced and
slow down the action of the cilia. Thus, when a sufficient
concentration of irritants builds up in the larger air passages,
coughing and other symptoms of respiratory difficulty usually
follow quickly.

As the conducting airways branch and divide, their diameters
decrease. They eventually end in millions of tiny air sacs, called
alvcoli, where the exchange of oxygen and carbon dioxide between
the air and the blood takes place. These tiny units, smaller
than the head of a pin, lack the protective mucus and cilia. They
are therefore subject to damage by pollutants or irritants reach-
ing them. Here -again continued irritation may cause either function-
al or organic changes. This has been most impressively documented
by studies made in Great Britain which correlate high bronchitis
rates with high air pollution levels. There is also some evidence
that certain pollutants either through their interference with
the excretory mechanism of the lungs or by other means, increase
susceRtibility to cancer of the lung.

ccording to a report from the Metropolitan Life Insurance
Company, the incidence of chronic respiratory diseases is rising
in the United States and death rates from them have shown a size-
able increase in the past decade. Among these chronic conditions,
the one that has shown the greatest increase in mortality is em-
physema. This disease primarily involves the alvcoli, which be-
comes abnormally enlarged. Since the larger air sacs have less
surface area for the exchange of oxygen and carbon dioxide, breath-
ing may become severely impaired as the disease progresses. This,
in turn, throws a heavier load on the heart.. The lungs also be-
come more susceptible to infection.

: Although the exact cause of emphysema is unknown, it is be-
lieved that air pollution may have something to do with its on-
set. There is no doubt that some of the impurities in the air
aggravate the disease. It has been shown, for example, that
patients breathing air from which pollutants have been removed by
charcoal filters show a striking improvement in lung function.

The Economics of Air Pollution. 1In addition to the health
hazards of air pollution, the economic losses charged against
it are estimated to be more than $11 billion annually., It is im-
possible to assess how many extra hours are spent by housewives-
and school custodians, for that matter-scrubbing, sweeping, dust-
ing, and cleaning to keep the grime away.

‘e
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Losses elsewhere, however, are plain %o see-in soot-blackened
buildings, peeling paint, corroded metals and leather, textile
and rubber goods that wear out before their time. The damage

' also extends to plants, crops, and livestock. For example, let-

~ tuce, spinach and other leafy vegetables are especially sensitive
to contaminated air. So are some fruits, notably those of the
citrus variety. 1In fact, many forms of vegetation in seriously
poltuted areas develop a characteristic "smog blight." And in
some localities, livestock are showing the i11 effects of chemical
pollutants that seep into the soil.

: When we see that the air contains substances potent enough
to eat away paint, corrode metals and stunt the growht of plants,
there is certainly cause for mounting concern about what the air's
noxious contents may be doing to our bodies.
The Drive for Cleaner Air. Eceryone is in favor of clean air and
it will take the interest and effort of everyone-from the in-
dividual citizen to top governmental health agencies-to solve the
gigantic problem of air pollution. Fortunately, despite the
expense and complexities of the situation, the drive for cleaner
air is under way on many fronts. Here, in broad outline, are a
few examples of what is being done.

Automobile manufacturers have developed devices that decrease
some of the harmful emissions from the combustion of gasoline.

One of them, the crankcase blow-by device, is now factory-installed
on all cars for domestic use in the United States. Meantime,

this source of air pollution could be further minimized by proper
automobile maintenance. Prompt repair of worn or defective parts
can significantly reduce the exhaust emissions. This is a point
worth emphasizing in all driver education progranms.

Industry alone is spending $300 million annually on research
to develop and install dquipment to reduce air pollution and con-
trol offensive odors given off during manufacturing processes.

More than 236 air sampling stations, operated by the U.S.
Public Health Service, are studying levels of air pollution over
the country. Specimens for analysis are forwarded to the Robert
A. Taft Engineering Center, a facility of the Public Health Ser-
vice in Cincinnati, where basic research into air pollution is
conducted on a continuing basis.

More and more communities are recognizing the gravity of the
air pollution problem. This has resulted in local ordinances ‘

-t0 prohibit open burning of garbage and refuse. ' '
An aroused public opinion has also brought about the estab-
~ lishment of air pollution control boards in many communities across
the nation, some of them interstate. -

The U, S. Public Health Service, through its Division of Air
Pollution, is increasing its research on all aspects of this prob-
‘1em and will promulgate measures necessary to curb it.

©
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TEACHING GUIDE BEST COPY AVAILABLE

To help implement this issue of the BULLETIN in social
studies, science and health education classes, the following .
student activities are suggested. Some may be undertaken as
group or class projects, others as individual investigations,
papers, oral reports, school newspaper articles, and so on.

Polluted or Clean Air? What can you observe and learn about the air
- Wwe breathe?

1. Use a tank type vacuum sweeper. Place a piece of filter paper
(one thickness of a paper facial tissue can be substituted)
over the end of the hose. Turn the switch on and allow the
sweeper to run for several minutes while the hose is held
in mid-air. Examine the filter in a bright 1ight and compare
it with an unused filter.

2. Coat one side of a microscope slide or a glass plate with a
sticky substance (e.g., petroleum jelly) and by means of an
ordinary spring-type clothes pin, attach the treated slide to
an outdoor wire, clothesline or other suitable structure.
Several of these might be placed at different locations around
the community. After a specific Tength of time (2 to 24 hours)
collect the slides and label as to exposure time and location.
Place slides on a sheet of white paper and under a bright
1ight observe any change in the color of the slides and the
variety of types and amounts of particles. If possible, use
a microscope to examine the slides more closely. Record your
observations on an outline mape of your community that charts
industrial-sites, residential areas, transportation systems,
refuse disposal areas, and other factors that contribute to
air pollution,. .

From your observations, do you think that the air in your
community is polluted? Do the particles you have observed
and their location on your map give you any clues as to the
psssible sources of pollution? - o

Not all pollutants are visible particles. What can you find
out about those that cannot be seen?

3.- Contact your nearest health department,-weather station or

air pollution center to find out what information is available

about air pollution in your community. How does this infor-
mation compare with your observations? If air pollution is

a problem, find out what you can do to help fight or control
it.

Fog and Smog. What is fog and how is it formad? The word smog
referred originally to a combination of smoke and fog, such as

is frequently encountered in communites where coal is widely used
for domestic heating and industrial purposes. Today, in areas
where neither smoke nor fog is prevalent, but smog exists, smog

is due to a series of chemical reactions, caused by solar energy,
among the pollutants inthe atmosphere. Find out more about photo-
chemical smog. Why are fog and smog considered severe accident

34
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hazards as well as possible health hazards? What roles are
played by weather, topography, industry, transportation, refuse
disposal, population density, etc.?

Air and Health. Air is necessary for human life. What are the
gases that make up the air? How does the body make use of oxygen?
What happens when the oxygen supply is not sufficient? \ith the
help of your teacher, plan a class demonstration to show how
oxygen can be produced.

What other substances may be normally found in the air? Are
any of these known to be injurious to man's health. How does
man's respiratory system help to protect him against invading
microorganisms, dust and other particles?

In addition to substances normally found in the air, other
substances may be found in different localities as a result of
man's activities in the area. Some of these substances may be
visible particles; others may be invisible chemicals. Current evi-
dence suggests that these "pollutants” do pose health problems.
Find out about asthma, emphysema, lung cancer, chronic bronchitis
and o%her respiratory illnesses to learn what role ajr pollution
may play.

~ Radioactive fallout continues as a threat to the purity of the
afr and man's health. How does radioactive fallout differ from
other forms of air pollutants? How is it detected and measured?
What national and international programs exist to control radic-
‘active fallout?

Effective Air Pollution Control. Statesmanship-scientific, in-
dustrial and political-has been viewed as a major need for ef-
fective ajr pollution control. What should be the differing
responsibilities of scientists, industrialists, legislators

and public officials? Uhat cooperative efforts are currently

being carried out among scientific groups, industrial organizations,
cities and states? What are the responsibilities of individual
citizens? Find out more about:

1. Your community’s regulations regarding the control of air
' pollution.
2. Proper functioning of home heating equipment. _ -
- 3. “Proper functioning of engines in automobiles, trucks, buses,
. boats, etc.
4. Efficiegt disposal of leaves, garden debris and other kinds
of trash.
5. How to report air-poliution violations observed in your
neighborhood. :
6

. Federal legislation. Write to your local Congressman for
current information.

Economic Implications. The latest figures suggest that air pol-
lution may be costing the nation more than $11 billion each year.
Why? Find out about its effects on crops, livestock, building
materials and structures, and property values. If possible, talk
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to a farmer, rancher, representative of a real estate agency,
member of a chamber of commerce, etc. Obhserye the outsides of
your school, home, and other buildings in your area. Are there
,visible signs of damage possibly due to air pollution?

Impact of Technology and Population. An airline pilot has said:
Millions of people have now flown who have never seen the earth
as they ought to see it. .In the 1930's,....our country was a
Joy to behold., Today, if you wish to see this earth as it truly
1s, you must be within one hour behind a wet cold frcnt and at a
comparatively low altitude.” How has the air pollution problem
changed since the 1930's? What factors in our way of 1ife have
made it a problem today? With the help of your teacher, find
out why flying behind a wet cold front increases visibility of the
earth. What devices have been developed to aid pilots when fly-
ing through densely polluted air?

SOURCES

Information on these problems may be found in recent
newspapers, magazines, and other references available
in most libraries., The Reader's Guide will help you
find magazine articles. VYour local and state health
departments and weather bureaus, local industries,
tuberculosis and health associations, and the Infor- .
mation and Education Office, Division of Air Pollution,
U.S. Public Health Service, Washington 25, D.C., are
aiso valuable sources. In Canada, information on air
pollution can be obtained by writing to the Gccupational
Health Division, Department of National Health and
Welfare., Ottawa, Canada.

(METROPOLITAN LIFE INSURANCE COMPANY)
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Activity #17

~ Problem: Do cars and trucks contribute to air pollution ?

- Materials:
- clean white cloths, collection papers smeared with petroleum jelly,
or facial tissues or waxed paper attached to cardboard

caigg, trucks lawnmowers, or any internal combustion engine

timiag device :

meter stick

magnifying glass

poster paper and cardboard -

angel hair, glass wool, or fiber glass (aquarium use)

Procedure:

1. Using about a dozen of any of the above collection papers or cloths,
hold them parallel to the mouth of the exhaust pipe of a running
vehicle. Keep it at a distance of about 15 cm from the mouth of the
exhaust for about two minutes, Keep you face as far from the exhaust
as possible while working and be sure not to touch the hot exhaust
pipe.

2. Test several cars, trucks, lawnmowers, etc. (such as from the teachers*
parking lot), label each collector paper as the engine year, type,
" number of cylinders, type of fuel burned, etc, Record all observations
of the particles such as color, size, texture, etc. and attach to the
collector paper,

Observations:

Mount the collector papers and observations on posters in order from the
exhaust with the most particulate matter to the least.

Conclusions:

1. What variables were kept constant ia the experiment?

2, Would better results be obtained using a different type of collector
paper? Why or why not? ‘

3. Have you discovered any important relationships ~ such as the amount
of particulate matter and the age of the engine? What other relation~
ships might there be? How can you test to see if you are right?

4, Can you made an air filter from the cardboard tubing and angel hair?
How can you test how well it works ?




- Activity #18

- Problem: Is a thermal inversion a part of air pollution ?

' Materials:

hot plate

pan of water

ink or food coloring

5 or 10 gallon aquarium
cold water

ice

plastic bags

Procedure;

A. Under normal atmospheric conditions, a cool air mass is located above a
warm one =

1) Show this by first heating a pan of water and adding several drops
of coloring, :

2) Now fill a small aquarium or container about three-fourths full of
cold water and chill the water by adding ice cubes.

3) Half-fill a plastic bag with the warm colored water. Carefully close
and seal the bag, allowing no air to remain inside.

4) Remove the ice cubes from the cold water, Lower the bag filled with |
the warm colored water into the cold colorless water and puncture it
- with a pin. Observe the interaction between the warm and cold water
masses and describe the results, including a drawing.,

B. In a thermal inversion, a warm air mass is located above a cold air mass,

1) Show this situation by first adding ice cubes to chill a small pan of
water and adding several drops of ink or food coloring.,

2) Heat several gallons of water and fill the small aquarium about three=-
fourths full, - .

3) Half fill the plastic bag with the colored cold water and fasten it
- allowing no air to remain inside. o S

-" _4) Lower this bag into the container of warm, colorless water and puncture
- it with a pin. Observe the results and describe them, including a
draWingo ’




Conclusions:

1)

2)
3)
4)

State as many domparisons as you can between normal atmospheric
conditions and thermal inversion conditions.

What conditions will cause thermal inversions ?
Can thermal conditions be predicted? What would you look for?

Can you tell if thermal inversions may be considered a type of air
pollution? Why of why not?



. Activity #19

An egg without calciu.m or poison in the food chain,
When pesticides are used they accumelate in the food chain. Predacious
- birds such as the eagle and osprey are often the top consumer in such a food
- chain, The pesticides, expecially DDT and DDD interfere with the birds ability
to produce calcium, What affect will this have on the eggs?

Instead of using dangerous pesticides we will soak an egg in acid to see
what an egg without calcium looks like.

Materials:

two hard boiled eggs
two beakers
vinegar

Procedure:
1. Place a hard boiled egg in each beaker,
2. Fill one beaker with water., Lavel it "A",
3. Fill the other beaker with vinegar, Label it "B,

4, Make observations after 24 and 48 hours.

Observations:

Touch the egg shell, Describe how it looks and feels.

Questions:
-__'1. Do you think an egg without calcium is strong?
2, What will happen if a bird sits onthis kind of egg ? B

3. Is there anything we can do about this problem ?

30




Activity #20

vd

Teacher notes:

A. - Clean water criterion

1) safe

2) inviting for drinking
clear
ordorless

no objectional taste
no excessive amount of dissolved solids
cool

B. Pure water cirterion

1) contains no dissolved impurities - 100% H,O ex.
chemical reagents and distilled water for flat irons

C. N.Y.S. Water Classificaton
1) AA -  drinking (chlorination)
2) A- drinking (chlorination & filtration)
3) B~ bathing
4) C - fishing
5 D= industrial, agricultural, navigational and waste disposal

D. Use of water

drinking frrigation

cooking electrical power
bathing industrial processes
fishing naviagation

boating o waste conveyance

~ s C .. . .. .. - . . . R /
This information should be given to the students and then they could add

to it; or through inquiry you could have the students develop the information
_the_mselves. Then you could add any information that you feel is necessary.




Activity #21
Get to Know a Pond

Teacher note: This is an appreciation exercise to be done before the lab
“Who Lives in the Pond", It may be optional. Read this to the students,

Go to the pond edge and observe it for five min utes. This is the
whole world to many creatures, Notice what plants grow in the pond and
around it. Touch them, Do they look alike? Feel the temperature of the
water. Feel the bottom of the pond. Lie in the grass and close your eyes.
Feel the sun and the wind just as if you wers floating on the pond,
S=M=E-L=L the air, LISTEN?

Look at the pond water. Can you see anything moving? Write your
observations of a pond habitat on apiece of paper. :

Optional: Draw a picture of what you see,

Who Lives in This Pond

You will be examining pond samples and identifying what lives there,
We will then study the affects of theimal pollution and toxic pollution.

Procedure:

l. You will be given an aquatic net to get your sample,

2. Sweep the net through the water collecting water, plants, and
animals (Remember the animals are being preyed upon. They
like to hide in plants.,) '

3. Dump you collection into a lab tray.

4, Examine what you have found, .
a) Do the plants have roots ?
b) Do the animals have shells ?
- ¢) Do you see any fish or insect eggs ?

‘5. Record your observations below.,

--. 6. In the lab use the microscope to examine your sample, Identify
: as many plants and animals as you can,

Observations:

Record your observations made in the field, Draw and label what you see
with the microscope.

* Thermal Pollution - Power companies often dump hot water into the surface
water, Is this harmful? (Teacher note ~ take one of the pond samples and
place it in a glass dish. Place this on an opaque projector. Have students
notice the activity. Then add 5-6 oz. of hot water.) a2

Q




Questions:
1) What happened ? |
2) Were the plants and animals both effected ?
3) What affect does thermal pollution have on the Hod chain ?

* Toxic Pollution - Man industries empty dangerous toxic waste into the
water, What affect does thish have? (Teacher note; same procedure
as before only add 3~4 drops of ammonia.,)

Questions:
‘1) What happenéd?
2) Were the plants and animals both affected?
3) How do toxic pollutants affect the food chain?

ERIC
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Activity #22
How important is water?

- We know that 65% of our body is water. We must drink five pints  of
water a day. How about other living things? Is water important to them?

| Materials:
potato
cucumber
tomato
Procedures
1. Slice the fruit
2. Weighithe slices.

3. Dry by a sunny window several days.

4, Reweigh the slices,

Observations: .

Describe the color and texture of the slices before and after drying, Record
the weigh.,

Questions:

1. Compute what percentage of each fruit is water,
2. Which contained the mostwater? the least?
3. What happens when crops don't get enough water ?

‘Food for Thought

You use about 70 gallons of water a day. How many gallons do you use
~ina month? _ A year? If you had to carry that much water from
a3 well maybe you would think twic about how you use it}




Activity #23

Problem: How much water do you use in one day?

Materials: any materials required

Prbcedure:

Try to determine how much water you use during one typical day. Spend

one day deciding what activities you do that involve water and list them®*.
-Also determine what measuring devices you might need in your investigation.,
You will convert all your data to liters after all your data has been collected.

Prepare a data table listing the activity performed, volume of water used,
frequency of the activity, and total volume of water used.

On a blackboard or transparency, place the total volume of water you use
in one day on a class chart.

Conclusions:

1. How much water would your entire class use? The school? The
community ?

2. Would you infer that an older person would use more or less water
than you do? What about a housewift compared to a teacher?

3. What could you recommend to people who wanted to conserve water
and use less each day?

* See (Domestic Oases : A Study of Household Water Use", by Michael B,
Leyden in Jan.-Feb, 1973 issue of Sciznce and Children

o



Activity #25 - #30

Good activities, They should be used at the teachers disgression.
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Activity #31

- Teacher note: Give the students the introduction and materials, See if they
can design the experiement.

Materials:

teakettle with spout
3" rubber tubing
glass -
large deep bowl with ice
2 tsp. salt
hot plate
" pint of water

By the 1year 2000 our need for water will double. Where will it come from?
One possible source is the ocean., Using these materials see if you can design
a way to de-salt water, '

e
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Activity #32
Problem: How do detergents contribute to water pollution ?

Materials:

paper and pencil

different brands of detergents
“empty babyfood jars
eyedropper

Procedure:

A. 1) BSelect five homes in your community and interview the residents
concerning the following data:

a. brand(s) of detergent used

b. number of boxes per month

Cc. size of box used usually

d. amount of phosphate in detergent used (from charts in grocery
sores, Consumer Reports, etc,)

2) Make a chart summarizing your data and pool your data with others on
a class chart,

3) How does your data compare to other class data? What conclusions
. can you draw concerning your comminity ?

. Be. 1) Obtain small amounts of many different brands of detergents., Half=
‘ fill each babyfood jar with tap water. Mix up soap solutions which
contain the same proportions of detergent to water. Put a certain
number of drops of each soap solution into the jars and cap them
secwely, being sure to label each jar,

2) Shake the jars a certain number of times ﬂ'Bt you decide, Measure
_the height of the suds that form on top of the water and put the results. .
in a chart. Record the order in which the suds disappear. Make a
bar or line graph to show your results.

Conclusions:

1) Which brand or brands of detergent would your recommend be purchased
for less water pollution problems ?

2) How does Your recommendation compare with the amount of phosphate
present in the detergent? Is the order the same? Why or why not?
How does it compare with others® recommendations ?

3) Are these water areas in your community where soap suds are present?
What can you infer about these areas ? Try to determine if suds are
trouble for sewage treatment plants,




Activity #33
Teacher notes:
Summary of sewage treatment plants:

l. Primary treatment plants utilize a device that screens out large
debris, -

2., Secondary treatment plants screen out all large solid debris but
also remove organic materials,

3. Tertiary plants combine the effects of the above two but use blue
green algae to remove phosphates and nitrates. The effluent from
a secondary type plant is pumped into large nats which contain
this algae. The algae utilize the phosphates and nitrates from the
effluent as fertilizer and reproduce hundreds of time increasing
their mass. This hude algae growth is then harvested by separating
it from the effluent, The remaining effluent is treated with clorine and
is then ready to enter a body of water. The harvested algae is dried
and can be used as fertilizer,

Give the students a brief overview of sewage treatment plants. Then have
volunteers find out what type of trsatment plant is found in their village. Where
does their sewage go ?

La
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BEST COPY AVAILABLE
Activity #34

Primary Sewage Treatment Demonstration D

Primary sewage treatment {s largely a straining process. Let's see what
it does., ‘

Materials:

flour sifter
absorbent cotton

- fine sand
coarse sand
gravel

Procedure:

1. Line the sifter with cotton; a #ne inch layer of find sand, a one inch
layer of coarse sand, a one inch layer of gravel,

2, Place the sifter over a large mouth jar,
3, Slowly pour muddy water into the strainer,
Observations: _
Describe what the water looked like before and after treatment,

Questions;

1, Where did the dirt go?

2, Is this water safe to drink as is? (pesticides, phosphates, bacteria still
present ?)

3; - Why do we chlorinate wa_ter?

)




Activity #35

Teacher notes:

- There are two activities that can be done here: 1) a speaker can be asked to
come in, 2) a field irip could be taken.

1. A speaker could come in to szieak to the students on the sewage treatment
facilities in the local area, Before the speaker comes the students should

make up questions to ask him during a question and answer period after
the speech,

2. A field trip could be taken to a sewage treatment plant in the local area
(Onondaga Counth), This would familiarize the students with their own
sewage treatment systems., There should be some follow-up activity after
the field trip is taken to discuss the efficiency of the treatment plant
and possible changes that should be changed,

£l
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Activity #36
Invcstigation 21  Book M&E

Facts about the city 1885 (picture p. 289, fig. 21.2)
heavily popuiated

dirty and noisy

railroad outside of city

horse drawn buggies inside city

majority people walk

rivers widely used (as in industry, pcople's needs, etc.)

Facts-about city - 1905 (picture p, 295, fig, 21,6)
growing industries

better railroads

invention and use of cars

electricity

hot water into rivers

steam into air

Facts about city = 1945 (picture p. 297, fig, 21,8)
more-people use cars and city wansportation
bridges

population grows rapidly

depression

Facts about the city now (picture p. 299, fig, 21,.10)
population decreases (people move to suburbs)
farmland decreases

more cities

more industry

smoky air

polluted rivers

This activity seems to work well, The students could gain observation
skills from this. They could make a list of all the tings they see in each
picture then they could categorize the list by labeling which of the things are
harmful to the environment and which things do not harm the environment. The
questions on the next page can be used also or instead of the above, -

©

ERIC

Aruitoxt provided by Eic:



Use this set of questions for each of the four picture and their facts,

1. a) What can you gather about the pollution situation ? '
Is there any pollution problem at all?

b) What can you gather about the progress situation?
Is progress helping or hindering the city ?
the people?

2. During this time period, which idea, "a", or "b", do you feel is most
important ?

Why ?
After applying 1 and 2 to each picture, answer the following.
Do any of the final ideas of the four picture differ?
_ 'Why do you suppose they do?

Does this lead to any conclusions about progress and pollution ?

Is so, what?

€1
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Actwvity 2 97

Projact 1

You will be responsible for finding out about solid waste disposal in
your area. You can do this by any methods available = asking people,
inspecting your area by walking, by bicycle, by your parents transportation,
reading, television news, etc, What you should be looking for are the
foilowing types of situations: auto graveyards, public dumps and land.
fills, private dumps, illegal dumping areas, construction sites, sewage
disposal sites, oil dumps, or any other examples of solid waste mismanage=
ment,

For each such situation you discover, mark its location on the map of the
school district that you will be given and indicate the following:
1) the type ofmismanagement (dump, land fill, construction, etc.)
2) the degree of mismanagement (slight, great, growing, etc.!
3) the ways that it upsets the environment (oil covering water and
cutting off oxygen to water organisms, etc.)

Finally, bring your results to class and work your data on transparency or
large map of the school district along with your classmates, using the key or
legend that the class has decided to use. This should give you an idea of
the general condition of your school district concerning solid waste disposal.

’




Activity 38

Sources of Solid Waste

2,000,000,000
1,700,000,000
1,500,000,000
1,200,000,000
1,000,000,000
800,000,000
600,000,000
400,000,000
200,000,000 .
' Agricultual crop Mineral Other Residental Industrial
TONS and animal wastes : (homes) :
commerical .
(business)
Institutional
(school,
churches,etc,)

1. List the amount of solid waste that each of the above sources produce in
onc year: '
Sowce #1:
Source #2:
Source #3;
Sowte #4:
Source #5: - - - -

2. What is the main source of solid waste ? Smallest source? What is the
- difference between the main and smallest sources as far as the amount of
solid waste produced ?

3. Why do you think there is so much mineral solid waste?

©
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4. What types of sources might be included under “thers" ?

5. Ho'w can it be tla t source #4 contributes more than #5, when industries
. are always belng blamed for easte ?

6. What is the total amouut of solid waste produced in one year? Would you
consider solid waste a serious threat to your environment? Why or why not?

Typical Accumulation of Refuse by Weight
- 59% papers

10% wood and lawn and garden waste
9% food waste

8.5% glass, other ceramics and ash
7.5% metal

6% clothes, rags, plastic rubber,
leather, dirt

About 20% of residential waste is composed of package and packaging
materials.

Everyone produces trash. The affluent produce more waste than the. poor, thus the
average U,.S. citizen produces about 1,800 pounds of solid waste a year and the
average citizen from India produces about 200 pounds.

The sudden crisis has arisen for several reasons. The population explosion has
produced more' people thus more refuse and less space to put the refuse. Affluence
has created the idea that everything goes out, More disposable items are used.
Technology has created more goods for consumers to turn into wastes. The type
of solid waste is_changing. It takes longer for a plastic bottle to decay than. an.
apply core, ' o

Have your students discuss the following questions and/or have them gather
“information about each.

1) What are present waste disposal methods ?

2) Are there any dangers involved in these methods ?

3) Must we "waste" waste ?

4) What are some solutions to the solid waste problem?

5§) Who is seeking the solution ?




Activity #40 . BEST COPY AVAILABLE

Interpret the fallowing cartoons. What effect will each of the situa-
tions pictured have on yuu personally?

AT LA v dtr i T
" SRR e
A N " TN =
T~ . PaTION
i P . ! gl Y TG W N
‘.'.Q'u . e .3‘_“ ' H“‘.‘w’k&*‘”?\*“{\.fﬁa " . o
ey - e ® . .

g
R

~» ..

kg

Fig. 1-39. ‘Halp'. Reprinted by permission from
The Christian Sclence Monitor. © 1987 The Chris-

tian Science Publishing Society. All Rights Re.
servad
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Fig. 1-41, ‘Aly dad says ha uaed to swim hare, Fig. 1-42. “Help!' From The Horblock Gallery
but | think he's kidding.' Reprintad by parmission (Simon and Schuster, 1968)

from Tho Christian Science Monitor, .« 1956 The
Christian Science Publishing Saclety. All Rights

+Reserved -.?
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Activity #40 ‘

" -

{Posm 'Cﬂsﬁ;‘.‘g.’
N *"‘—’su‘»ﬁ-' 5

-

- AN o > :\ - ney _..“‘“%-'“N h .o bag tAOA AR
“THE VAST LONECINESS UPHERE OF THE MO0N 18 AWE-INSPIRING, AND IT i SNty L
MARES YOU REALIIE JUST WHAT YOU MAVE BACK THERE ON EARTH.® u“ns 100 THICK 10 DR‘NK AND T00 THIN 70 CHEW. ”
Glames Loveii)
Fig. 1.43. © 1968 Reproduced by courtesy of Fig. 1-44. © 1969 Reproduced by courtesy of

Wil-Jo Associates, inc. and Bill Mauldin Wil-Jo Associates, Inc. and Bili Mauldin

. .

(A



Activity #41

Soud Waste Disposal

To the teacher: There are two activities for Activity #41 which can be used
at this time to illustrate the solid waste disposal problem. You should choose
one or the other or both,

Directions: A, Ask your students to bring in items which would normally be
thrown away. (ex: soap bottles, cottage cheese cartons, cereleal boxes,

tin cans, etc.) After each student has an item to work with supply them with
scissors, tape, glue, string, etc. Ask them to create something useful from
our throw away items. Emphasis should be placed on the fact that many of the
ltems which we normally throw away can be re=-used,

1
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Unit V
Activity 417
Student Directions:

Problem: Are there any solid waste disposal problems in the Syracuse area?
- To answer this question do one of the following projedts, You will be working
in groups., .

Projeci 1:

Problems Which kinds of buried garbage takes the longest to become recycled
naturally ?

Materials:

cardboard carton
plastic garbage bag
soil

garbage samples
tape .
paper and pencil

Procedure:

Line the cardboard carton with the plastic bag and add about 10 cm of soil,
Collect different types of garbage and bury them in the soil, taping another sample
of each buried type to the outside of the box as a reference. Add water to the soil
each day., After one week with those taped to the outside. Record your observations
ina data table. Then rebury the sample and repeat your observations at the end
of the second and third weeks. Record your observations in the same manner.

Conclusions:

1) What types of materials has changed the most often one week, two
weeks, three weeks ?

2) What materials have not changed at all? Will they ever change ?
3) Which materials showed signs of being recycled naturally into the soil? _

. 4)_ In what kinds of materials should products be packaged for most efficient
-+ recycling? ' '

5) Why aren't more products packaged this way?




Project 2:

1) Construct a questionnaire (survey) to determine public feeling about
solid waste dispnsal, Make a list of questions to determine if
people feel that present laws are doing the job or if new ones should
be made, if science and technology will find solutions, if they think
the problem is serious or a hazard yet, or when {n the future it will
become one, ways in which they think living habits should be changed
to cope with the problem.

2) YFor cach person surveyed find out his age, sex, occupation and the
village in which he lives. Do not take his name and inform him that
his opinion will remain anonymous, -

3) Try to include a cross=-section of many different kinds of people.




Activity #42
Garbage - Solid Waste

These two activities illustrate the solid waste problem and may be used
simultaneously,

A. Set upa box in your classroom and mark in "Paper Only"., Have your students
deposit all their paper waste in the box. At the end of each day push the paper
down and mark the level on the box., All other trash should be deposited in the
waste basket. At the end of a week compare the amounts in each basket. At the
end of a week cotainer or simply notice how much paper has accumulated.

()
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Additional Activity
Activity $43

Problem: How much garbage is collected in your neighborhood each week ?

Materials:
garbage
board
scale
meter stick
paper and pencil

Procedure:

1) On garbage collection day, observe the containers on your block.
Select several that are average in size and shape. After obtaining
the residents' permission, weigh these on bathroom scale that you
have brought along. Using boards to help hold the container on the
scale, find the average weight of these containers,

2) Count the number of containers on your block and multiply this number
by the weight of an average container. This gives the approximate
weight of garbage collected on your block that week.

3) 1If garbage is collected once per week, how much garbage wouid be
produced by your block in one month? One year?

4) Find how much garbage is produced by the neighborhood of you and
your classmates in one week. In one month? In one year?

5) Where does the garbage from your neighborhood go? Where will it be
put in fifty or one hundred years? Is garbage a problem as far as
environmental pollution is concerned ?




Activity #44

Problem: What does biodoyradable mean ?

Sometimes we reoad and hear things without really understanding them. Let's
see if we can find out what biodegradable means.

Materials:

graduated cylinder
2 test tubes

wisk

Ivory liquid

Procedure:
1) Measure 5 ml, of water for each test tube,
2) Add 3 drops of wisk to one test tube.

3) Label it “A"

4) Add 3 drops of Ivory liquid to the other test tube. Label it "B".
5) Observe after 24 hours,

Observations:

Notice how much suds was made by each detergent. Describe what each looks
like after 24 hours,
Questions:

1) Which detergent made more suds ?

2) Which suds lasted longer?

3) Can you tell what biodegradable means ?

4) Was eitaer of these biodegradable.

c4
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Activity #45

Problem: What materials are biocegradable ?

Materials:

4 slices of bread
cellophane
aluminum foil
waxpaper

brown bag paper

Procedure:
1) Wrap a slice of bread in each kind of paper.
2) Bury each sample at least a foot underground,
3) Record the location or mark with a stake.
4) Leave bury for one month. Then dig up and examine.

Observations: _
Draw what you see. Describe the texture and color of the wrapping and bread.

Questions:
1) Which sample is most decomposed? Least decomposed,?
2) Which material would be easiest for nature to recycle?
3) Which material would add to our solid waste problem ?

S5




Additional Activity
Activity #46

Problem: Does tissue paper pollute ?

Materials:

samples of toilet tissue or facial tissue
wide mouthed glass jars with lids

te pe

water

paper and pencil

Procedure:
1) Gather as many brands of tissue as possible, .
2) Tear or cut several pieces of each brand that are all the same size,

3) Put the same amount of water in each jar and label each as to the
type of tissue placed inside by a sample outside (same amount in
each jar.) Put the lids on and shake each a certain number of times
(that you decide).

4) Compare the paper inside with that outside each jar and write down
your observations. Compare different brands of tissue also.

5) Let the jars stand for one or two weeks., Then shake again., Write
down all observations.

Conclusions:
1) Which brands disintegrated the most? Least? No change?
2) Which brands would be the worst polluters of all?
3) State which variables were controlled and why/

c6




" Activily #47

Noise Pollution vs. Sound

Teacher notes: Have the student make two columns on a sheet of
notebook paper and label the columns Sound and Noise. Have the
students 1ist in each column what they believe is Sound and
what is Noise. After they have done this, discuss the 1ists
with the students. Thon give the student a definition of sound
and of noise to be placed in'their notebook.

Sound - a form of energy, that your ear picks up from sources
that are vibrating or trembling.
The First Book of Sound
by David C. Knight
Franklin Watts, Inc. New York

Noise - offensive or painful sound which interferes with a
person's concentration, physical well-being, and mental attitude.

Our Noisy World
John Gabriel Navarra
Doubleday & Co., Inc.
Garden City, N.Y.

A noise level chart can be found in the above mentioned book -
Qur Noisy World on page 48. This chart might be interesting
for the students to see, '
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Activity #48
Sounds of Silance

Have various students go outside the classroom at various times
of the day and record how long a time interval can be observed
when no man-made noisas are observed. Record all observations.

Have students make the same observations at their homes for
given time periods. Record data and have students compare their
data in relationship to the location of their home,

Conclusion  The short time interval most students will observe
should help students to realize that we Tive in a
very noisy world.

c8
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' Activity #49

Sounds

Teacher Direction:

Take a tape recorder to different places in the community and
‘records a variety of different sounds. This tape will be the
basis for a student discussion.

In the class the sounds should be played back one at a
time. Following each sound the students should be asked these
questions:

1) Is this sound pleasing?

2) 1s this sound harmful?

3) Would you consider this sound to be noise pollution?

4) What is this sound?

ERIC
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Activity #50
Noise @.ud Your Heartbeat

Teacher note: As an arrisgnment have your students design an experiment to

see if noise affects the heart-beat. If they do not come up with anything do
the following,

Procedure:

1) Show students how to find their pulse in their wrist or neck, -

2) Signal "Begin", Student should count heartbeats in a quiet room,
After 30 seconds signal "stop". Record the rate.

3) Ask three volunteers to make noise in the back of the room. The noise
should be erratic not rhythmic. Again count heartbeats for 30 seconds,

4) Compare class data by a show of hands.

Questions:
1) Did the noise bother your ?
2) Do you think it would disturb your concentration ?
3) Do you think it causes tension? headaches ? i.e, excederine,

w0




Activity #51
Effects of Noise

Problem: How does noise affect one's disposition?

There are two approaches which are suggested for the teacher
to follow. Either one or both may be chosen as a way to solve
the problen.

A. Obtain two plants. They should be the same kind, size and
in the same relative good health, if possible. Place each
plant in separate locations, where lighting.and ventilation

are the same, One room should be fairly quiet and one room
should have a radfo in it tuned to a station with popular music
playing at a volume above normal intensity. The plants should
be watered equal amounts every two to three days. They should
be observed daily for any growth change.

B. For several days in each class the teacher should play a

tape of noises such as a lawnmower or airplanes (not popular music)
which would be at a high volume. After a few days time your
students should react to the noise in the classroon.

ERIC
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Activity #52

Design a School

Keeping in mind noise level, design a school to scale. Itmust have:

10 classrooms
1 cafeteria

1 gym
labatories
library
playing fields

landscaping
office

nurse
parking lot

* Teacher note: Let students add any additionel features to the school. They
can prove quite interesting. Be sure students don't put noisy rooms such as
shop next to the library. Also they tend to forget doors. Let the students do

a rough draft on scrap paper.

~J
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Activity .usg.

The qsw Me

Part I, Suggest to students that over a period ranging from
one to several days they must plan their own personal living
patterns in such a way that each will in no way contribute’

to further degradation of the environment. The student must
function "normally," yet must live within the particular frame-
work he establishes for himself over this given period of time
without damaging the environment. Imaginative students should
be able to find ways to meet most of their needs.

Perhaps this activity should be one of graduated difficulty
moving from the least difficult to the most difficult. For
example, begin by pledging ‘that no student participating will .
in any way use a vehicle powered by an internal combustion
engine, or use food which comes in nondegradable containers,

or wrappers. A more difficult project might be to function for
a day without using any electrical energy. In order not to make
this activity into an experience 1ikely to be ridiculed, care
should be taken that students try to develop practical alter-
natives to what they are giviag up or not doing.

A film on new developments in transportation which are less
harmful to the environment might be good to show in conjunction
with this activity. '

- What one thing you "gaye up" did you miss. the most? .Why?

- Did you find your pattern of 1ife hampered by inconveniences
during this period? 1In what way? '

- Would you be willing to learn to live differently in an effort
to preserye our environment? Why, or why not?
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Pait II Ask the students to make a shopping trip and note the
kTnds of containers used for soft drinks, Also, have them count
the number of different types of soft drinks. {&This could be
commitiee work.) 1In the classroom, make two charts and put all

the soft drink brands available in returnable containers and all
those avajlable only in disposable contajners. Have some students
12teiv3ew store managers about why so few returnable bottles are
stocked.

- VWhy haye disposable bottles become so popular?
- How are they presently disposed of? Is this wasteful?

- What problems does this create?

- Would it be possible for us to have only reusable containers
for beverages? Would it be very inconvenient?

- Why is it worth some inconvenience to eliminate this problem?

ERIC 73
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Activity #57

"Move QOver, Don't Pinch!"

Teacher Direction:

. Sometime during this unit the teacher should arrange the class so that

each student is sitting very close to the next student. The one lab table
could have 6-8 students around it or the student's chairs could be pushed
very close together so that there is much crowding. The rest of the classroom
should remain as usual for a control.

This seating arrangement should last for as many days as necessary for
the stuaents to become aggressive, nervious, or unmanageable toward each
other.

A discussion should follow from this including the concept that over-
crowding among people as well as other animals and plants may produce
newotic behaviors, ,
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Activity #58

Population Study

| Problem: How does crowding affect Beans?

Part A - Should start before Activity 49 (Inv. #22 M&E)
Materials: 1, half gallon milk cartons cut down to
one-third their original height

2. soil

3. bean seeds
The class may be divided into groups. Each group will plant

- seeds in the labeled milk cartons as follows:
Carton A - 2 seeds '

Carton B - 5 seeds
Carton C - 10 seeds
Carton D - 15 seeds

Each carton of seeds should be placed where it will receive
Tight and warmth. The containers sﬁould be watered every other
day. Caution the students to give each carton an equal amount of
water. Every attempt should be made to control the growing con-
ditzons so that the only variable will be the number of Seeds per
carton, ° ‘

Part B.
Materials; beans
100 m1. beaker
water
The group which finishes part A questions first will prepare
a demonstration for the class. ' '

Take a 100 ml1. beaker;fill it about half full of beans. Mark
the level of beans.-with a wax pencil. Add water to the beaker
containing the beans so that the beans are Just covered with
water. Again mark the water level on the beaker with a wax pencil,

The beans should be left overnight. The next day the student
should answer the attached questions.. : - o

N . .
'Q'\‘R'.AQQ&(&QQ\Q*&':.\""‘\‘.\"".Q\}'{.'.-ﬁotphug—“vq--‘- L T I S . T TN L o ey

 Student Lab Sheet

Problem: How does crowding affect plants?

Procedure;: Part A
1. Cut 4 milk cartons in half and fi11 them with soil.
2. In carton A plant 2 bean seeds, plant 5 seeds in carton B,
plant 10 in carton C and 15 in carton D.
3. Label each carton and write your initials on it.

7O
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Activiiy #58 (con't.)

4. Each carton should be watered equally every other day
and placed in a warm, lighted place.
5. Obserye at the end of 2 weeks.

Data Table A Number of Number of Observations
ton Seeds_Planted __ seeds ‘growing

R —T———" s aa )

Questions; Part A - After two weeks

1) Did all the planted seeds germinate?

2) What % of seeds germinated in each carton? In which carton
did the greatest percent of seeds germ=-nate? Explain
these results with a temporary hypothesis.

3) Which carton contains plants which are healthiest?
List the characteristics of the healthy plants.

4) What do you hypothesize will happen to the plants in
each carton if they are treated in the same way for
2 more weeks?

Questions: Part B (for discussion)
1) How did the volumes of water and beans change overnight?
_ What caused this change?
~2) Predict the outcome in each situation below:
a) A man plants 5 maple seed1ings each one foot apart in
his yard. What will result after 15 years?

.b) A student fills an empty mayonnaise jar with beans
and covers them with water and places the top on
tightly. What may result in several days?

c) A litter of St. Bernard puppies are born and housed
in a one car garage. What will result after 10 years?
3) 1In each example in question 2, what same factor has
caused your predicted results?

4) What are two ways in which overcrowding may occur?




Activity #sg (con't.)

§) What happens when a definite number of organisms are
allowed to grow (increase in size) within a limited area?

6) What results when organisms are placed in a 1imited area
and allowed to reproduce (increase in numbers)?

7) After answering the above questions can you think of other
behaviors which might result from overcrowding other than
those which you have aiready discussed?

Part A Questions after 4 weeks

1) Have any new bean Sprouts appeared since you made your
first observations? Explain.

2) Which carton now contains the healthiest plants? Why?

3) What results have occurred in the other cartons (do not
include your answer to question 2.)

4) Look back at your former hypothesis. You may need to make
some changes. Do so in the space below.

Carton B

B
Carton C

Carton D

5) What conclusions can you rcach about the differences
between the plants .in each carton? Be sure to compare CArton A .
to Carton B. ' : = S _ -

©
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Activity 4s9

Teacher Direction:

Part 1 - The teacher will lead a discussion on factors ine
fluenced by over-population,

Questions the students should be asked:

As population increases what effect do you think it will
have on:

the amount of cars in use

the amount of solid and Viquid waste

the amgun§ of power used (electrical, fuel o0il, natural
gas, etc,

gan& use (housing, recreational areas, etc.)

Parf B - Rfter discbssing the questions in Part 1, pass out the
ditto sheets for each student. Have the students read the ditto
then ask the following question:

How would you suggest over population problems can be solved?

This activity should be used as a lead in for the activities
on solutions which follow. .
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Activity #59 U-S- POPULATION GRO‘&JTH CURVE
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Activity #59  Teacher use or any interested student.,

JUST TOO MANY PASSENGERS FOR THE SPACESHIP EARTH

by Isaac Asimov

The first mistake is to think of mankind as a thing in
itself. '

It isn't.

It is part of an intricate web of 1ife. And we can't think

~even of 1ife as a thing in itself. It isn't. It is part of the

intricate structure of a planet bathed by energy from a sun.
The Earth, in the nearly five billion years since it assumed

“approximately its present form, has undergone a vast evolution.

When it first came into being, it very likely lacked what
we would today call an ocean and an atmosphere. These were
formed by the gradual outward movement of material as the solid
interior settled together.

Nor were ocean, atmosphere and solid crust independent of
each other after formation. There is interaction always: evapor-
ation, condensation, solution, weathering. Far within the solid
crust there are slow continuing changes, too, of which hotsprings,
volcanoes and earthquakes are the more noticeable manifestations
here on the surface.

Between two and three billion years ago, portions of the
surface water, bathed by the energetic radiation from the Sun,
developed complicated compounds in organization sufficiently ver-
satile to qualify as what we call "life.”

' Life-forms have become more complex and more varjous ever
since. :

But the 1ife-forms are as much part of the structure of the
Earth as any inanimate portion is. It is a11 arn inseparable
part of a whole. :

If any animal is isolated totally from other forms of life,

- then death by starvation will surely follow.

. tIf isolated from water, death by hydration will follow even
aster. ‘ '
If isolated from air, whether free or dissolved in water, death

by asphyxiation will follow still faster.

If isolated from the Sun, animals would survive for a time, o

- but plants would die, and if all plants died, all 1ife would cease.

It works in reverse, too, for the inanimate portion of Earth
is shaped and molded by 1ife. The nature of the atmosphere has
been changed by plant activity (which adds to the air the free
oxygen it could not otherwise retain). The soil is turned by

- earthworms, while enormous ocean reefs are formed by coral.

The entire planet, plus solar energy, is one enormous in-
tricately interrelated system. The entire planet is a life-form
made up of non-living portions and a large variety of living
portions (as our own body is made up of non-1iving crystals in
bones and non-1iving water in blood, as well as of a large var-
iety of living portions).

In fact, we can pursue the analogy. A man is composed of

50 trillion cells of a variety of types, all interrelated and .

|U
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BEST COPY AVAILABLE

interdependent. Loss of some of those cells, such as those
making up an entire leg, will seriously handicap all the rest of
the organism; serisus damage to a relatively few cells in an
org?? such as the heart or kidneys may end by killing all 50
trillion.

In the same way, on a planetary scale, the chopping down
of an entire forest may not threaten Earth's tife in general,
but it will produce serious changes in the life forms of the
region and even in the nature of the water run-off and there-
fore in the details of geological structure.

A serious decline in the bee population will affect the
numbers of those plants that depend on bees for fertilization,
then the numbers of those animals that depend on those particu-
lar bee-fertilized plants and so on.

Or consider cell growth. Cells in those organs that suffer
constant wear and tear - as in the skin or in the intestinal
Tining - grow and multiply all 1ife long. Other cells, not so
exposed, as in nerve andmuscle, do not multiply at all in the
adult, under any circumstances. Still other organs, ordinarily
quiescent, as liver and bone, stand ready to grow if that is
necessary to replace damage. lhen the proper repairs are made,
growth stops. '

In a much looser and more flexible way, the same is true of
the "planet-organism" (which we study in the science cailed
ecology). If cougirs grow too numerous, the deer they live on
are decimated and some of the cougars die of starvation so that
their "proper number" is restored. If too many cougars die,
then the deer multiply with particular rapidity and cougars
multiply "quickly in turn, till the additional predators bring
down the number of deer again.

Barring interference from outside, the eaters and the eaten
retain their proper numbers and both are the better for it.

If the cougars were all killed off, deer would multiply to
the point where they destroy the plants they 1ive off, and more
would then die of starvation than would have died of cougars.

The neat economy of growth within an organism such as a
human being is sometimes - for what reason, we know not - dis-
rupted, and a group of cells begin growing without 1imit. This

- 1s the dread disease of cancer, and unless htat growing group
of cells 1is somehow stopped, the wild growth will throw all the
~ body structure out of true and end by killing the organism itself.

In ecology, the same would happen, if, for some reason, one
particular type of organism began to multiply without 1imit,
killing its competitors and increasing its own food supply at
the expense of that of others. That, too, could end only in
the destruction of the larger system - most or all of life and
even of certain aspacts of the inanimate znvironment.

And this is esactly what is happening at this moment.

For thousancs of years, the single species, Homo sapiens, to
which you and I have the dubious honor of belonging, has been
increasing in nu»bars. In the last couple of centuries, the
rate of increase has itself increased explosively.

©
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At the rate we are going, without birth control, then even
§f science serves us in an absolutely ideal way, we will reach
the planetary high-rise with no animals but man, with no plants
but algae with no room for even one more persan, by 2430 A.D.

And 1f science serves us in less than an ideal way (as it
certainly will) the end will come sooner, much sooner, and man-
kind will start fading, long, long before he is forced to con-
struct that building that will cover all the Earth's surface.

So, if birth control must come by 2430 A.D. at the very
latest, even in an ideal world of advancing science, Tet it come
now in Heaven's name; while there are still oak trees in the
world and daisies and tigers and butterfiies; and while there
is still open land and space; and before the cancer called Man
proves fatal to 1ife and the planet.
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Activity . aen

Population/Enviroament

Each seventh grade teacher will have access to a packet
called Investigations_in Ecology, Looking Into Earth's Life
Systems and Man's Impacts_on Environment pubTishe Yy the Charles
E. Merrill Publishing Co., Ohio. 1In the packet under "People
and Enviroament” the cards #1-13 contain several activities
and discussion oriented questions which will provide the teacher

with material for the class on population's effect on the en-
vironment. : :

BEST COPY AVAILABLE

83

©

ERIC

Aruitoxt provided by Eic:



Activity #61 gEST COPY

KVUAILABLE

Lead a discussion of the meaning recyclement. Ask students to
bring to class articles, pictures, or models of things in our
environment which can be and have been recycled. Some ex-
amples are:

2.
3.

ERIC
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- junked cars - scrap steel

used newspapers -~ clean newsprint
bottles - returned for reuse

cans - reprocessed tin and aluminum
trash - glass tubing, building tiles

Why dd both rich and poor societies need to recycle the
results of their technology?

What is "planned obsolescence?”
How €an we encourage and take advantage of our “"trade-in"

practices (e.g., used cars for new ones, etc.) with re-
tailers as a means of promoting one form of recyclement?
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Activity. #62

Display in the classroom examples of our modern, throw-away

containers,* a soft drink
milk container. Have the
these articles after they
class that nature has its
materials, in one form o¢
Man uses many things anly
in a nondegradable form.

can, a soda bottlie, and a cardboard
students discuss what happens to

are discarded. Emphasize for the

own recyclement process in that
another, are used over and over again.
once and then discards them, often

1. Why do our products seldom come in reusable containers any

more?

2, Of what materials are reusable containers and discards made?

3. Do these materials readily return to their sources?

4, How are we hindering nature's process of recyclement?

5. How can man reduce the amount of waste he prbduces?

6.- What can individuals do to 1imit waste?
(* A collection could be made by the students.)
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Additional Activity
Activity #63

Problem: Can paper be recycled ?

.+

Materials:
newspaper tablespoon
chlorine bleach and hot plate
container glass container
solvent (from paper screen sieve (100 mesh wire)
company) can mold :
blender roller

measuring instruments blotter paper
rubber spatula '
sauce pan

wooden spoon

- Procedure:

1) Tear up about 8 sheets of newspaper in squares about the size of the
palm of your hand. Place this in a blender and fill with water. GCrind
this veryoﬂne (about one minute). Pour into a saucepan and heat to
about 85" F. Add about one tablespoon solvent to the solution.
Continue to heat and stir for about 15 minutes.

2) Pour the solution into a can mold through a screen and wash with water
by pouring additional water through the screen. Press out the water

~ with a blotter, put the mixture back in the blender, add more water and
grind again. Add two tablespoons of chlorine bleach and stir. Pour
the solution through the screen and wash with water. Press out the

excess water to produce a harder paper and finally allow the paper to
thoroughly dry.

3) 1f possible, repeat the above procedure with other types of papers
.besides newspapers.. o S

Observations: :

Compare the recycled materials with a piece of original newspaper in as .
many aspects as possible - texture, color, strength, dwrability, etc.




Conclusions;

1) Which types of paper are hardest to recycle? Eastiest? What
about colored paper compared to white paper? What about the

tickness of paper? What other aspects can you think of for
comparison?

2) What are the advantages and disadvantages of using recycled
pap=? -

3) What wastes did you produce in recycling paper? What will you
do with them ?

4) Try to determine how many businesses actually use recycled paper.
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Act. #64

9.

HOMEMADE SOAP RECIPE

Pour 1c. of cold water into a container.

Add 5tbs. of lye. Bu very careful to prevent spillage. Use gloves or
cover hands with vaseiine. When purchasing lye, don't buy too much at
once since it will lose potency quickly, once opened.

Mix over a sink until dissolved and clear, then let it set for a few
minutes. '

Put 3c. of any lard, animal fat, bacon drippings, or candle stubs
into a blender (or you may stir by hand).

Pour the lye over the fat and mix. If you are using a blender, start
on low for a short time, then continue on fast speed.

Blend well until thickened.

Pour into a pyrex cake pan or a wooden mold. Use cheesecloth or old
nylons to strain the chunks out. Let is set for several days. The
secret is slow setting up.

Cut into bars. This is best done by suspeﬁding a strong, thin wire
between two sticks and pulling this through the soap.

Store in airtight containers.

The soap made in this fashion can be used as hand soap or can be flaked

for use in dishwashing and laundry.

If you become proficient in the above techniques, then you can get a

bit fancier and add accessory ingredients to make your soap softer, more
colorful, and sweetly scented. Ingredients such as glycerine and alcohol,
vegetable coloring powders, and essential oil perfumes will do the job when
added during the melted stage in preparation of soaps.
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Activity 57 & 58 taken from Everyman's Guide to Ecological Living by
Greg Cailliet, Paulette Setzer, Milton Love, The Macm%TTan Co., N.Y.
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Act. #65.

TEACHER REFERENCE: COMPOSTING

Compost is the basic tool of organic gardening, and is the natural step
in the biological cycle between dead or unused organic matter and growing
plants, It returns to the ground the nutrients removed during plant growth
and maintains the tilth of the soil. Compost is the most complete and re-
vitalizing and the least expensive form of soil additive a garden can re-
ceive.

The production of compost is very easy and can be carried out at various
levels of sophostication and time-space-energy requirements. The simplest
approach to composting is the heap. One simply piles, preferably in layers,
straw, weeds, or lawn clippings; manure and pet deposits; kitchen refuse
(organic); seaweed (preferably with the salt washed off); and any other organic
material he comes by.

The bin is preferable to the heap because {t keeps out dogs and provides
better exposure of the decaying material to the air. This means that both
aerobic and anerobic bacteria can be at work, causing faster decomposition
and eliminating any odors. (If a layer of grass clippings and/or soil is
kept on the top of the pile and odoriferous materials are sunk in below this
layer, odor isn't much of a problem anyway.) Compost bins can easily be
constructed of rocks, stones, or broken bricks, leaving spaces for air to
enter. Or you can simply sink four corner posts and stretch picket fencing
or poultry wire around them to form the sides. You may want to construct
a more elaborate wooden bin with slotted sides, including perhaps a drainage
system whereby you can retrieve water which has perculated down through the
pile. This "compost water” is useful for treating sick plants or encouraging
young ones to grow faster. If you have very limited yard space, you may
want to try a round metal container that can be partia11¥ buried in the ground
(e.g., the Bard-Matic Garbage Eliminator or a rusty metal garbage can).
Household vegetable and meat wastes put into this container will provide
humus for potted plants and window boxes.

The amount of time it takes to produce compost or humus, by any of these

'methods varies with moisture, season, and the types of materials present
in the pile. Usually the compost is ready in tliree to six months. Addition
of such materials as kitchen scraps, pet wastes, and manure speeds up decom-
position because of their relatively high nitrogen content. Occasional
turning of the pile also speeds decomposition. The compost pile should be
kept about as moist as a damp sponge, which means uncovering it in wet weather
and watering it in very dry weathei.

Plastic bags of the type sold for lining trash cans can be used as
mini-compost bins. Material to be composted should be moistened slightly

~and put in the bag. Then close the bag, fasten the top, and place it in
a shady spot. In warm weather, humus should be ready in a few weeks, and
the bag can be filled with new material for composting.

pg. 59-60,
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Activity #66

Present students with the following situation based upon an
actual occurrence,

The residents of a badly eroded hill-country area, where most

of the forest had been completely lumbered 25 years previously
found that they had to drill their wells deeper in order to
maintain their water supplies. They also discovered *hat dur-

ing periods of drought their crops were more likely to fail than
had been the case prior to the .lumbering operations. An organiza-
tion of sportsmen in a nearby city formed a corporation to buy the
land and build a dam on a small spring-fed stream in order to
provide fishing and other recreational facilities. The local
Property owners disapproved the proposed project on the basis

that 1t would tend to spoil farm land and would have the un-
desirable effect on bringing large numbers of sportsmen and vaca-
tioners into the area.

1. Why had the land owners not objected to the lumbering
operations 25 years ago?

2. Does construction of the dam present a more serious threat
Eo %h$ir land than the lumbering operations did long ago?
xplain,

3. What is the relationship between the lumbering of the
forests and the erosion now being experienced?

4. What is the retationship between thellumbering of the
forests and the erosion now being experienced?

5. Are the objections of the land owners to construction of
the dam valid? :

6. What might be the arguments for and against construction
- of the dam?2. ST SRR R

7. What alternatives did the land owners have 25 years ago?
8. What alternatives do they have now?

59. How might these people arrive at a sound decision with
respect to their problems?

30
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Activity #67

Optional

Free Record = "Tom Lehrer Sings Pollution" (3 min. 3/W. Free

Public Health Service, Audio Visual Facility,
Atlanta, Georgia 30333)

Preview this film which vividly portrays the various forms of
pollution in our environment. ~Jot down the lyrics for students
and ask for a reaction to them. Show the film,

1.
2.

ERIC

Full Tt Provided by ERIC.

What is Tom Lehrer's attitude toward the pollution problem?

How does Tom Lehrer feel about the way the country 1s moving
to correct the problem? '

To whom is he directing his music? .

Give students an opportunity to write their own lyrics about
the pollution problem.

Consider how Tom Lehrer might react to a community allowing
a major producers of industrial waste to locate in that
community, :

Is this a conyincing way to present a problem or issue for
discussijon? .

What are the advantages and disadyantages of such a presentation?

What should be our attitude toward the pollution?

i
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SUPPLEMENTARY TEACHER INFORMATION

A- Air Pollution

1.

2,

1.

Sources of Air Pollution

automobiles and buses, #nd motorcycles
coal, o1, and heating ruals
radicactivity

ozone from lightning

erosion of soils - dust) natural
pollens .

industrial smoke

cigarette smoking - personal pollution
trains

planes

aerosols

Types of Air Pollutants

sul fur oxTdes - {ndustrial smoke (coal and o{! combustion)
Carbon monoxide - car exhaust

nitrous ozide ~ engines

particulates - steel, cement and asphalt factories

Diseases Related to Air Pollution

asthma - swollen bronchial tubes

emphysema - stretched and ruptured air sacs

lung cancer - abnormal growth of cells

black lung - prevalent among coal miners

tuberculosis - bacterial infection of lung

chronic brdnchitis - consistent infection of bronchial tubes

Water Pollution

Sources

Tand erosion |

dissolyed minerals salts :

fertilizers L

pesticides |

residential sewage

o1l slick from tankers _ R

-thermal ?ollution hy atomic plants
.paper mi{lls

slaughter houses
cheese factories
canneries

hospitals

chemical industries

- -mining acids

sewage from ships
phosphates from detergents

me: wemmen.
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UNIT V '
B. Water Pollution (con't.)

2.

lead from gasoline

silo and barnyard drainage

stormcellar overflow

lack of proper sewage treatment (no tertiary step)
citrus processing industry

tanning factories

Types of Water Pollutants

-~

sediments
mineral salts

acids

mercury

lead nitrates

phosphates

toxic organic chemicals (most synthetics)
disease causing organisms
sewage

radiocactive substances
oil

heat

Diseases Related to Water Pollution

typhoid fever - intestinal bacteria, carried by contaminated

people, food or water, vaccination available

cholera - intestinal bacteria, carried by flies and contaminated
food and water : :

dysentery - caused by amoeba (protzoan) or a bactertum, infects
intestine, causes diarrhea and dehydration, carriéd by
flies and contaminated food and water '

polio - virus infection of motor nerves, may result in
paralysis, vaccination available, transmitted by contaminated

water. :

Noise Pollution

A. Sources of Nqise_Pq]Iu;iqn

construction

- planes

motorcycles

cars, buses, trucks
*snowmibiles

live rock bands
stereos, TV, radio
sirens

motor boats

trains

"kids"

34
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Noise Pollution (con't.)

B. Diseases Related to Noise Pollution
neuroses - emotional upsets
impaired hearing

Land Pollution

A. Sources

overgrazing of animals
poor farming practices
fire

land fi11 sites

pesticides and fertilizers
weed killers

strip mining :
dumps and land fills
garbage and trash

auto graveyards

B. Diseases

plagues associated with vermin
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UNIT V BEST COPY AVAILABLE

Teacher Supplement

Natural History, August - September 1970, Vol. LXX1X, No. 7,.
("An Environmental Lawyer Urges: Plead the Ninth Amendment!)
E.F. Roberts, p, 26 ' '

"At this point s-me lawyers, including myself, conclude that
the only answer to this conundrum l1ies in the Bill of Rights. To
put it bluntly, there exists a constitutional right to a decent
environment, which mandates that every government agency -be it
federal, state, or local - cast its decisions so as not to con-

- tribute further to the decline of today's environmental status quo,
This decision would only operate prospectively and would not ex-
tend retroactively. The harm that has already been done can only

be undone by legislative action and not by words alone; words alone,
however, when they are constitutional law words, are able to en-
sure that past mistakes will not be repeated.

From whence can this right be derived? This is a horse soon
curried. 1In "Griswald V. Connecticut," for example, the Supreme
Court discovered a "right of privacy" inherent in the Bi1l of
Rights, even though that right was not there in so many words.

In fact, the long ignored Ninth Amendment warns us that the 1ist-
ing of rights in the other amendments, such as those guaranteeing
freedom of religion and speech, does not eliminate other rights
retained by the people. Manifestly, if the people have the free-
dom to exercise free speech and to enjoy their provacy, they must
also have the right to a decent environment, the rest of our
rights will prove {l1lusory. We cannot enjoy our other rights if
we are all dead. True, this right has never been articulated :
before, but until the advent of a potentially lethal technological
society, there was no need to insist upon such a right. Now that
there is a potential for environmental disaster, the time has be-
come propitious for the Supreme Court, sensing the felt needs of
the time, to implement within the system this fundamental right
held by the people.”
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UNIT V

Suppiementary Teacher Information
Solutions to Pollution Problems

AIR:
. underground atomic testing

more efficient engines

more electric vehicles -

new fuel to replace coal and o4l

more green plants (reforestation)

less use of aerosol pesticides

air conditioners in buildings of high contamination areas

exhaust and smoke stack filters

prohibition of open burning

electrostatic grec1p1tator

weather contro
enforcement of present 1egis1at1on

WATER:
sedimentation
disinfection
removal of minerals especially toxic ones and phosphates
proper sewage treatment and recycling
1imited use of fertilizers and pesticides
detergents without phosphates
prohibition of inhabited waters for atomic reactor coolants
b1anket1n$ reservoirs to prevent evaporation
distillat on of effluents from industry
careful oiT drilling and storage
proper industrial waste disposal or recycling
enforcement of present legislation
water zoning laws to prevent contamination in recreationaI
and navigational areas
storage of underground water
desalination | .
aeration of waterways

LAND: :
recycling of gIass, metals, trash, paper
incineration of wastes

sanitary land fills
Crop rotation to prevent soil mineral depIetion

prohibition of strip mining
prevent over-grazing
1imited pesticide and fertilizer use

- cover crops to prevent run off leaching
limited availability of disposable products
research to produce more bjodegradable products
study of food webs and dependence on plant species
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. Note to Teacher

BEST COPY AVAILABLE

The Pollution Game could and should be played many times through-

out this unit. The game is very good for the students and the
more they learn about pollution and the environment, the better
they will play the game. By the end of the unit they should

be very competitive and play the game very well,

Hach Kits are on order. If they come in there will probably

be a set for each school. They should be used in Unitlv to

~ do water quality tests. Water should be collected from dif- ,
ferent areas of the county to do these tests on. Some of these
tests have to Se done right on the sight, therefore, if a

field trip is convenient_it would be good to take one so that

the student codld do the tests themselyes.
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