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Thie thesis proposes a biology course of study for the
high schools of this state. It discusses the teaching con-
ditions that are found and points out that the average
8chool has a small enrollment and teaching staff. The find-
ings of several worke and a2 tabular snalysis of the gtate
school directory sre offered to support this contention,
Thie condition offers problems of tescher training and
teacher efficlency. -

This propoged eouraze 1s divided into seven units. Esech
is a resdy-to-use plan with practical sids and consists of
a plan, objectives, outline of the unit, suggested asctivities,
reference books, visual aids, and free and inexpensive
reference material.

The plan is offered as a suggested time-table, a list
of materials and their time of preparation, demonstrations,
techniques, and suggestions for improvising equipment. The
data included in the outline of the unit were salected by
examining the contents of bilology books of recent copyright
date and supplementing them with material adapted to loecal
neede and conditions. The time suggested for each unit is
based on a study made of the pereentage of the contents of
five recent secondsry textbaogs that ie devoted to the
concepts covered by the unit. In several instances the time
faeagr has been modified to increase the instructional value

The suggested activities offer a list of activities
and projects that aid in the development of the unit. A
large number is included to fseilitate the efforts of the
teacher to adapt the work to the individual needs. The
list of reference books includes general biologiecal as well
as specific works., It was compiled by examining bibliog-
raphies of recent secondary textbooks, the Oregon State
Library list, personal libraries, and proven liste of secon-
dary reference books. A special effort was directed toward
material pertaining to this area.



| The 1ist of visual alds includes posters, charts,
silent and sound filme, film strips, and slidee. The charts
include those that are in general use in the schools. The
films and slides are those that are availsble at Oregon
State College, the University of Californie, and other
reliable film libraries in this area. e

The thesie also points out that graaent conditions
indicate that & heavy turnover in bio o§y teachers i1 to
be expected. This faet and others developed in this thesis
indicates the need of a course of study adapted to the Oregon
situation to serve ss a baesis for textbook selection and as
& practical aid to the blology teacher.
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A PROPOSED BIOLOGY COURSE
FOR OREGON'S HIGH SCHOOLS

CHAPTER 1
INTRODUCTION

The laws of the State of Oregon provide that the
supervision of the elementary and secondary schools of
the state shall be vested in the office of the Superin-
tendent of Public Instruction. One of the duties of
that office 1s to supervise the preparation of courses
of study. Normally this work is done by a committee of
representative school men for the state department. The
law also provides for the formation of a textbook commis-
sion to adopt the necessary textbooks for each course
for a period of six years.

‘This fall the textbook commission selects a text-
book for biology. With this selection a new course of
study in biology will be worked out., It is desirasble
and logical to have a course of study fitted to Oregon
as a basis for selection of the best text.

- One purpose of this thesis is to submit suggestions
that might be helpful to the textbook commission and the
committee that will be appointed to revise the biology
courge of study. Other purposes are to organize a course
that is adaptable to conditions that actually exist in

the state and to collect and assemble a variety of
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material that will be useful to the biology instructor
in the teaching of this, or any, biology course.

Factors That Should Influence the Content
of a Course of Study for Oregon

Some factors peculiar to this state that should
influence the selection of a biology course ére the :
abundancé of live material, the industries of the state,
and the shortage of suitable reference material., There
is a universal agreement among science educators that
one of the goals of science is the better interpretation
of the environment. There is a need for knowledge of
the life about us. The majority of the schools in
Oregon are located in an area rich with plant and animal
life. Live materials should play an important role
in the teaching of biology in these schools. Bates (fﬁl)
says, "The teachers of biology are employing more and
more the study of living forms. It 1slonly logical
that this very decided trend should become evident since
biology is the study of living things."

The people living in Oregon are dependent for their
existence on three major industries: lumbering, agri-
culture, and fishing. Since all three of these have a
biological meke-up, a thorough understanding of their

problems and their conservation should be an important
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consideration in the training of the future citizens of
this state.

An examination of the courses of study in use in
this state at the présent time and those that were used
in past years reveals that there has been a decided trend
toward having them based on but a single text, A biology
course of study that is based on but one of the textbooks
that is in general use today is likely to be inadequately
suited to our needs. An examination of the authors of
fifteen secondary biology books fails to reveal a single
one who is & resident of the Pacific Northwest. It is
improbable that one would find a textbook written primsr-
ily for this area as the population distribution would
mgke any attempt at one a doubtful financial venture.
Stevenson (50:21) points out, "Most of our texts and
guides are written by Eastern men who draw upon the
1llustrative materials of that section." This condition
necessitates having the biology instruetor collect a
variety of unassembled msterials. This takes time and
ingenulty and often imposes a burden on an already over-

worked teacher,
Preparation of Biology Teachers in Oregon

Another factor which should be considered in the
selection of a biology course for state-wide use is the

ability of the teacher who is going to use it. Investiga-
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tions during the last ten years reveal that the prepa-
ration of the average bioclogy teacher indicates much
to be desired.

Masson (18:34) found that seven per cent of the
biology teachers in Oregon have had no undergraduate
training in biology. Twenty-six per cent have had but
ten or fewer term credit hours preparation and fifty-
two per cent have had but fifteen or fewer term credit
hours preparation, The results of this study could be
interpreted to indicate that in many cases the prepara-
tion of the biology teacher consists of the one year
of laboratory science required by the institution from
which he graduated. This often means but a year's
work in botany or zoology, séldom both.

Messon (1%:35) also found that but "...eleven per
cent of all teachers have thirty-three term credit hours
of undergraduate college preparation in biological
sciences." The 1941-42 Oregon State College Catalog
lists 36 term hours as the requirement for a major norm
in Biological Science and 24 term hours for a minor. The
national survey of biology teachers by the Committee on
the Teaching of Biology (40:28) found that 618 indivi-
duals out of 2,931 reporting or twenty-one per cent
"...noted specifically that they had not (italies in

original quotation) prepared to teach biology."



There is a notable lack of praectical courses and
speclial methods in the preparation of biology teachers.

/ Aecording to Steve%son (50:21) "The teacher must set him-
gelf to the task of becoming acquainted with the common
plants and animaels of the region in which he is teaching.
This requires more initiative and research than the

average biology teacher possesses."
Conditions Affecting Teacher Efficiency

A contributing factor to the status of the biology
teacher in this state is the population scareity. Accord-
ing to the survey of Public Higher Education in Oregon
(45:85) "Oregon ranks fortieth in density of population
among the states of the union." This condition along
with the reluctance of some districts to consolidate
results in numerous small schools with small teaching
staffs. Table I indicates the condition for the school
year 1941-42,

A study made by Nelson (6) found that in 1939
“...theumedian Oregon high school had 5.5 teachers and
an enrollment of 93.6 pupils, while the mean high school -
contains 9.2 teachers and an enrollment of 214 pupils.”
Table I and the Nelson study indicate that the majority
of biology teachers in this state are teaching in a

school employing six or fewer teachers. A further exam-



Table I

S8ize of Teaching Staff and
Number of High Schools in Oregon

S8ize of Teaching Staff Schools

Two-teacher school.......... Rpppa— |
Three-teacher school.......cc000s.0 31
Four-teacher 8chool..ee.coeceeecs.. 41
Five-teacher 8choO0l..ccceesccoscess 33

Six—teacher SOhOOl...-..-...-.....- 25

Seven-teacher SChOOl...eeees.o. P
Over seven-teacher school.......... g6
Total. ® e o & ° 0 @ ® 258

Table compliled by making a tabular analy-
sis of the teaching staffs of the schools listed
in 1941-42 Oregon State Teachers' Directorﬁ.

The table reads: During the school year 1941-42
there were 31 two-teacher high schools in Oregon.
It reads the same for each other group.



ination of the Oregon State Teacher's Directory for
1941-42 réveals that in some of the schools the teacher
who teaches biology has as many as five dally prepara-
tions. A study of teacher load by Luebke (16:19) shows
that thirty-seven per cent of the science teachers of
Oregon in 1933 taught sclence and one other field. This
condition of having to make numerous daily preparations
is bound to reflect in lowered efficiency of even the
good biology teacher.

The findings in the above-mentioned studies also
indicate that the size of the ma jority of the secondary
schools in Oregon tends to prohibit the employing of a
teacher adequately prepared in the field of biology.

A small teaching staff presenting the courses prescribed
by the State Department of Education emphasizes the
necessity of employing teachers with a background in
many courses. On the basis of the data in Table I an
undergraduate engaged in teacher training would be unwise
to become a specialist only in the field of the biologi-
cal sciences.

The present state of emergency is tending to drain
the secondary schools of men teachers. Of the 227
. sclence teachers 1nvestigatedlby Leubke (16:16) 158 or
70 per cent of them were men. Stevenson (43:15) found

that of the 169 science teachers outside the city of
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Portland, 135 were men and 34 were women. These facts
would indicate that a large turnover in blology teachers

is to be expected.
Organization of the Proposed Biology Course

This proposed course has been organized into seven
major spheres or units. It is generally accepted that
some form of unit organization is more popular than
other techniques. There is much disagreement concerning
the merits of particular forms. Whether the individual
biology teacher cares to employ Bruner's (29) "Theme
or Generalization' unit, or the "Curriculum Units"
suggested by Woods (L48), rests entirely with hih and his
experiences, The proposed course of study will mske the
task of the biology teacher easier in any consequential
reorganization or revision which he undertekes. Woods
(48:14) has stated, "Planning the materials for a single
unit may require fifty to a hundred hours..."

The roilowing gequence and time are suggested:

Unit 1. Distribution of Organisms 2-4 weeks
Unit 2. Food and Organisms 5-& weeks
Unit 3. Behavior of Organisms 3=5 weeks
Unit 4. Relationship among Organisms 5-7 weeks
Unit 5. Change and Organisms 4-6 weeks



9
Unit 6. Perpetuating Organisms 4-% weeks
Unit 7. Grouping of Organisms 4-6 weeks

The above arrangement and time factor may be
adjusted to suit local needs, the amount of equipment
that 1s available, and the experiencés of the instructor.
This sequence of units need not necessarily be followed.
However, 1f there 1s a rearrangement, there should be a
corresponding adjustment in the accompanying plans.

This arrangement has proved to be satisfactory for use
in Southwestern Oregon. The time for the various units
has been arrived at as the result of studying Table II
and magking several adjustments in keeping with the
peculiar needs of Oregon as indicated by a study of the
occupational and recreational needs of the pupils and
the preparation, load, and time of the average teacher.
The proposed course of study has been made out using
the mean time indicated for each unit.

On the basis of the findings in Teble II, Unit 6
gshould have a time allotment of but three weeks. This
1s not enough time in view of the importance of the con-
cept and the abundance of material that is available
for its development. Two weeks have been tsken from
Unit 4 and added to Unit 6 to make the necessary adjust-

ment,
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Table II

Relative Emphasis Given the Subject Matter
Included in the Units of This Work

Textbooks
No. of
Unit 1 2 3 L 5 Mean Weeks
1 5.4 5.0 14,5 5.4 10.2 8.1 2.8
2 17.% 28.2 13.3 29.7 17.7 21.3 7.5
3 12.9 12.4 17.2 6.4 5.9 10.9 3.8
4 14,1 12,5 26.3 30.6 35.4 23.4 8.3
5 13.8 22.6 12.0 5.7 13.8 13.6 4.8
6 g0 11,6 k4,9 7.1 5.9 7.5 2.6
7 2.4 7.7 11.8 15,1 11l.1 14.8 5.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 35.0

Textbooks used in the analysis: (1) Ritehie, John W.,
Biology and Human Affairs, 1941. (2) Benedict, Ralph C.,
Warren W. Knox, and George K. Stone, Life Science, 1941.
(3) Kinsey, Alfred C., New Introduction to BiOlogy,
19;8. (4) Hunter, George W., Problems in Biology, 1939.
(5) Hunter, George W., Life Selence, 19FI. The table
reads: Textbook No. 1 devoted H.4 per cent of its con-
tents to a discussion of the subject matter included in
Unit 1 of this work. The mean for gll the books was

8.1 per cent which represents 2.8 weeks of a school year
of 35 weeks, It reads the same for each other group.
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Each unit of the proposed course is organized
as follows:
Plan
Objectives
Outline of the Unit
.Suggested Activities
Reference Books
Visual Ailds
Free and Inexpensive Reference Materials
The Plan is offered as a suggested time-table, a
list of materials and their time of preparation, demon-
strations, techniques, and suggestions for improvising
equipment. It is submitted in far greater detall than
is necessary for most teachers. Its uée does not elimi-
nate the possibility of a pupil-planned classroom
technique should the ability and the training of the
pupils and the teacher meke such an undertaking an effec--
tive teaching method. Its mgke-up should prove helpful
to the experienced as well as the inexperienced, regard-
less of the classroom method they employ.
The Objectives are the desirable accomplishments
from the pupil's participation in the unit and should
be included in the duplicated material handed to the

pupils.
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The OQutline of the Unit should be duplicated and

distributed immediately after the presentation (see the
Plan for Unit 1). This outline can serve as a study
guide for the pupils. They should check the unfamiliar
items by looking them up in the indexes of their refer-
ence books. The pupils should be encouraged to refer to
several books as a check on the authenticity of the
information. Miller and Blaydes (21:116) thinks that

the pupil "... gets different points of view from
different writers and finds it necessary to become criti-
cal and discriminating."

The Suggested Activities are varied to the extent

that they should be adaptable to any range of interest
and individual difference that will be encountered in
the classroom. They are numerous enough to be useful
for a variety of techniques and practices. The instruc-
tor may assign certain ones or allow them to be selected
on the basis of individual interests of the pupils.

They should prove useful, st least as a suggestion, for
teacher-planned activities.

A list of Reference Books accompanies each unit.

These have been selected from the Oregon State Library
1list, bibliographies found in the newer secondary text-

books, bibliographies prepared for biology-teaching
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works, examination of the card catalogue of the Oregon
State College library, recommended reading lists (13)
and titles that have been suggested by individuals.

A large list has been included with the hope that a
few would be found in any library. See Bibliography A.

The 1list of Visual Aids was compiled from examina-

tlon of charts actually in use in school, by suggestion
included in other works, and by reviewing information
from the manufacturers of certain ones., As a result of
the present war, schools will be dependent on American-
made charts after the present foreign-made supply is
exhaus ted. Numerous charts and aids are submitted as
there are many types in use. Thg purpose here is not
to suggest what one to purchase but what chart out of
the available set to use with each particular unit.

The 1list of films, film slides, and glass slides was
compiled with the two-fold purpose of complete coverage
and availability. Schools of this state have the facili-
ties of the film libraries of the Oregon State College
and the University of California asccessible to them.
Dependence on sources other than the regular film
libraries has proved to be undependable and no doubt
will be more so under present conditions.

The material listed under Free and Inexpensive

Reference Materisls has been collected, in most cases,
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by requesting material by the "penny post card" method.
The list of government publications was complled, for
the most part, from catalogues. Most of the Farmer's
Bulletins and maeny of several other publications will be
found in the Smith-Hughes departments of the schools.
>Bib110graphies mey be secured from the Extension Service,
Oregon State College, upon request. Additional material
can be obtained from s list found in Heiss (10:273),
Modern Methods and Materials for Teaching Science, and
from & list secured from Bruce Miller, Principal, Ontario
Junior High School, Ontario, California.

An evaluation program should be developed by each
teacher using this course of study. The extens iveness
of the program and the type that they employ will be
determined, to a large extent, by their experiences.
Valuable assistance can be obtained by referring to Miller
and Blaydes (21:168), Hunter (11:122), and the Progres-
gsive Education Association, Science in General Educa-
tion (38:388-439),

In thellight of the aforementioned deficiencies and
problems a course of study for state-wide use should be
a useful tool in the planning of the techniques to be
used in the teaching of the course. It must be practical
in relation to the experiences of the teacher. It is

with these considerations in mind that certain techniques
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have been included in this propoged course of study.
Those likely to be beyond the capscity of the teacher
to utilize have been omitted. Utility and practicabil-
ity have been two criterias by which &ll the contributions
to this work have been evaluated.

Contents of the Proposed Biology Course

The subject matter included in this proposed
biology course has been assembled after an examination
of the contents of the secondary biology textbooks
listed in Table III.

The data was carefully examined for content and
revised by checking it item by item with the indexes
and reviewing the material referred to in each of the |
ebove-ment ioned texts. The criterion for acceptamce in
most cases was the appearance of & sstisfactory discus-
sion in at least five of the texts. There seems to be
e common agreement smong most of the biology textbooks
concerning the material to be included. Each item has
been expended, whenever possible, by the inclusion of
materials and examples common to this areé. Particular
emphasis has been directed‘toward adjustment of the
material to the occupational and recreational demands of

the state and the preparation of the blology teachers,



High School Biology Textbooks

Teble III

16

Author - Textbook Copyright Date
Beker-Mills Dynamic Biology 1938
Benedict-Knox- Life Science 1941

Stone
Ritehie Biology and Human 1941
Affairs
Hunter Problems in Biology 1939
Hunter Life Science 1941
Kingey New Introduction to
Biology 1938
Pieper-Beauchamp- Everyday Problems in 1936
Frank Biology
Smith Exploring Biology 1938
Smallwood-Reveley New Biology 1937
Bailey ' »
Wood-Carpenter Our Environment 1938
Curtis-Caldwell- Everyday Biology 1940

Sherman
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This course presents full coverage of the material in
thig field but does not propose to establish minimum or
maximum 1imite. These should be influenced by such
factors as the location of the school, size of the class,
ability of the class, available material, and the amount
of equipment.

The concepts of this proposed course serve as a
continuastionr and culminating activity of the blology
present ed in the present elementary and junior high basic
science program (33). In this course the pupil will
encounter a broadened and expanded mass of data as well
a8 a survey feature that is new to him., An effort has
been directed at providing orientation for future work

and the development of new interests.
Summary to Chapter I

The first chapter points out that this fall the
state textbook commigsion is to select a text for
biology. This proposed course of study offers sugges-
tions that might be helpful to the commission and to the
committee that will revise the biology course of study.
The needs of Oregon are discussed. These are influenced
by a population, for the most part, dependent on lumber-
ing, agrieulture, and fishing for its livelihood, by an



18

area rich in live material, and by an absence of suitable
reference material., It is also pointed out that the
population distribution creates a condition that increases
the difficulty of giving‘prospective teachers a special-
ized blological background during their undergradwe te
work. Several studies have been discussed to show that
many biology teachers in Oregon lack adequate prepara-
tion. This condition was also noted in a national study.
Other studiee are discussed to show that the biology
teacher 1s overlosaded.

In recognition of these factors thie thesis presents
a proposed biology course of study divided into seven

unites., Each 1s a ready-tc-use plan with practical aids.
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CHAPTER II

UNIT I
DISTRIBUTION OF ORGANISMS

BIOLOGY
Time: 15 days.
DISTRIBUTION OF ORGANISMS
PLAN
Method

Introduce the course by means of an exploration
field trip or an unusual experiment. Attempt
to use a psychological spproach rather than
the traditional logical introduction, Make
the course as interesting as life really is.

Distribute the Socio-Economic Rating ques-
tionnaire to be used in the guidance program.
Call attention to the fact that these may be
filled out with the assistance of the parents
if necessary and returned at the next meet-
ing of the class.

Have a protozoa culture started at least two
weeks before this day in order for the popu-
lation to be numerous enough for pupil exam-
ination &t the end of another two weeks.
Pure cultures of protozoa may be obtained
from any of the supply houses. A mixed
culture may be started by soaking some
grass, hay preferably, that has grown along
ditches or depression that sometimes becomes
submerged. This sghould be allowed to stand
in a warm place out of the direct light.
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2 Pretest for Unit 1.

This test should include subject matter

that is likely to be known by the pupils as
well as samples of the materisl to be
covered in the unit. The test should be
fairly long and objective so 1t can be
scored immedistely. The result of this

test should glve information concerning

the members of the class that will be
valuable in determining emphasis on the
topics and the individuelization of the work.

Presentation.

Introduce the unit by some form of motiva-
tion technique. This may be in the form

of a short lecture, o demonstration, view-
ing some of the visual material, or reading
aloud the introduction to the unit. The
method used should vary from unit to unit
and may be followed by a short discussion
period answering the spontaneous remarks by
the members of the class.

Collect the Socio-Economic Rating ques-
tionnaire.

Distribute the duplicated copies of the
Outline of the Unit and Suggested Activities

3 Appoint committees for such classroom projects
as maintaining bulletin boards, making
cages sultable for keeping animals in the
classroom, and making classroom exhibits and
displays. The membership on these committees
should be rotated.

The bulletin board committee should e¢lip and
display articles and illustrative materiasl
from current sources. These should be
arranged in an attractive manner and be
replaced frequently. All material should
be filed for future reference.

Supervised study.

Examine the Outline of the Unit and use it
as a guide for surveying the data included
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in this unit.
Check equipment and route for the field

trip to be taken at the next meeting of
the class.

4 Field Trip.

Purpose: To observe and collect specimens
of the fauna and the flors of this vicinity
and to locate areas for group examination
at later dates.

Take the class on a tour of the neighborhood
visiting a freshwater stream or pond. Pupils
should take collecting equipment such as:

dip nets, collecting Jjars, battery Jjars, and
cans in which to get rock and sand for the
aquarium. Material for the terrarium can
also be gathered at this time.

Esch pupil should take notes on his observa-
tions and turn them in at the end of the
trip.

On returning to the classroom the material
collected should be examined and put into
temporary containers. Battery Jjars, frult
Jars, empty mayonnailse and salad dressing
Jars, or pens will be useful for this.

Collect the reports on the field trip.

See that rats are ready at the next meeting
of the class to start feeding diet deficient
in vitamin A. (See the Plan for Unit 2,
16th day).

5 Supervised study.

Continue with the examination of the out-
line and surveying the data included in the
unit.

Check over the materials brought in from the
field trip and those on hand to establish
the aquarium. These should include the
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receptacle to be used, enough washed sand
to fill the container to a depth of two
inches, washed rock or gravel, rooting
aguatic plants such as: vallisneria, sagit-
taria, and ludwigia, purchased from the
supply houses or common native plants such
as: arrowhead, spike rush, water buttercups,
hornwort, duck-weed, and watercress, non-
rooting forms such as: elodea, cabomba, and
myriophyllum, and the snimals such as:
diving beetles (Dytisecidae), back swimmers
(Notonectidae), gilant water-bugs (Belos-
tomatidse), larvae of May flies, caddice-
flies, midges, and stone flies, minnows,
salamanders, and frogs.

Start feeding of experimental and control
rats to show the effects of a diet deficient
in vitamin A. (See the Plan for Unit 2,
16th day).

6 Class discussion.

Purpose: To establish an agquarium to observe
aquatic life,

Discuss the establishment of an aquarium

for the classroom., Demonstrate how it is
assembled. Pupil comment should be en-
couraged concerning the necessity for the
materials placed in the aquarium. The teacher
should balance the aquarium; however, this
need not be stressed at this time.

Assemble the aquarium by filling the bottom
of the tank to a depth of two inches with
the sand. Place the rocks and gravel on
top. If the container is large enough to,
scoop out depressions and build up an end
or side of the bottom. Plant the rooted
aquatic plants by spreading the roots out
on the sand and covering them to the crown.
Fill the adquarium being careful not to dis-
turb the bottom.,. This may be accomplished
by pouring the water onto a sheet of paper
or a saucer, Add stalks of the floating
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plants. Allow the aquarium to stand several
days before adding the animals. If using
native plants, sterilize them by placing
them for one hour in a solution vhich has
been made by adding four or five erystals

of potassium permanganate to one gallon

of water., Follow this by a thorough rins-
ing in clear water.

The aduarium may be housed in any recep-
tacle from the metal and glass tanks in a
variety of sizes, purchased from the supply
houses, through the glass and wood assort-
ment that can be made locally with a glass
cutter and a few tools, to the glass or
metal containers that may be purchased in-
expensively from secondhand or 5- and 10-
cent stores. Any container that is of suf-
ficient size and will hold water can serve
as an aquarium tank.

Supervised study.

Spend the balance of the period working on
the activities,

Check the materiasls available for establishment
of the terrgrium.

T Class discussion.

Purpose: To establish a terrarium in the
classroom that will keep plants and animals
in more-or-less natural surroundings for
ecological study and provide living material
for observation.

Discuss the various types of terraria, i.e.,
field, bog, swamp, desert, and woodland and
the arrangement of the materials. Allow the
pupils to construct the classroom terrarium
under the supervision of the teacher,

The best container for the terrarium is a
rectangular aquarium tank, An improvised
tank may be made by standing four sheets

of window glass twelve inches high against
each side and on the inside of a box sixteen
by twenty by three inches deep. Two of
these sheets are cut to the inside length
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and two to the insidé width minus two
thicknesses of the glass., The top is bound
around with adhesive tape. The terrarium
should be equipped with a glass top to
prevent the escape of the animals and to
regulate the humidity.

Several different types of terraria should
be constrw ted for the biology room. Pos-
sibly the first, and certainly the easiest
is the woodland terrarium. To make this
type clean the tank thoroughly and cover
the bottom to 2 depth of two inches with
washed, coarse sand or crushed gravel,

This bottom layer should be elevated at one
end forming a hill., Cover the whole surface
with one and a helf inches of soil and leaf
mold from the woods. Have a definite view-
-point in mind so that the plants can be
arranged with the taller in the rear.

Run enough water down the sides of the

tank to saturate the samd or gravel layer
and meke the layer of soil damp. Cover the
terrarium with the glass to control the
humidity and place it in a light place.

After the plants have been established
terrestrial snails and insects, newts, end
& tree frog may be added.

Supervised study.

Spend the balance of the period working on
the activities.

Supervised study.
Work on the activities.

Pupil-demonstration of the mastery of micros-
copic technique.

Purpose: To demonstrate to the teacher the
mastery by the individual pupil of the
fundamentals of microscopic technique.
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Each pupil will demonstrate his ability to
clean the microscope, regulate the light,
bring objeets into focus under both the
low and high power, carry the microscope,
prepare simple slides, and name the impor-
tant parts and their uses.

Place the animals in the adquarium,

Superviged study.
Work on the sctivities.
Evaluation,

Prepare a short obJectlive self-test on micro-
scopic technique. This self-test should be
duplicated and taken by the pupil when he
feels that he has mastered the fundamentals
of the use and care of the microscope.

Feed the animals in the aquarium and the
terrarium., The common tendency is to feed
too often and too much. A schedule that
calls for feeding on Mondays and Thursdays
is well suited to school conditions. The
natural food should be fed whenever possible.
In many cases this can be raised in the
laboratory. Regularity in the feeding
practices is rewarded with interesting res-
ponses from the animals, All food that 1is
not eaten in s short time should be removed.

Review the film to be shown at the next meeting
of the class,

Demonstrate wi th the microscopes or the miero-
projector the organisms found in the proto-
zoa culture.

Show one of the films included in the list at
the end of this unit.

Supervised study.

Use the balance of the period to work on
the activities.,
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11 Supervised study.

Work on the sctivities.

Feed the animals in the aguarium and the
terrarium,

Pupil examination of the protozoa cultures
using the laboratory microscopes.

Purpose: To provide a supervised practice
period for development of the skills neces-
sary for microscopic work, to develop initia-
tive in the pupils, and to increase the
pupil's knowledge concerning the protozoa.

This work can be extended over more than
one period depending upon the number of
microscopes that are avallable to the class.
While the remainder of the class is working
on the activities, pupils equal to the
number of microscopes available may be
examining the cultures. Schools without
‘microscopes often can rent them from other
gschools for short periods of time., Occa-
gionally they can be rented or borrowed
from private individuals such as doctors

or scientists. Many schools overlook the
possibility of purchasing good used ones
from the instrument houses. The purchase
of two used microscopes is a better invest-
ment than the purchase of one new one.

The protozoa should be cultured from the
hay infusion for use in later units. Dense-
ly populated areas of the infusion can be
transferred with a medicine dropper to
glasses, fingerbowls, or flasks. A few
boiled grains of rice or wheat will supply
emple food. The cultures should be kept at
about 700 to &0° F.

12 Distribute the pupil self—test.
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This test should be as comprehensive in
scope as the unit test and should resemble
it in form. The self-test must measure all
that the teacher's test measures. A
scoring key should be made avallable so
each pupil may score his own test. For
purposes of motivation the class average,
the high score, and the low score should be
made available. This enables the indivi-
dual pupil to pit himself against the class
and to rate himself in the class.

Oral presentation of assigned activities.

Each pupil presents orally one or more of
the activities assigned from the list

at the end of the outline. The number
presented by each pupll depends upon the
size of the class and the number of activi-
ties selected by the teacher to be solved.

The factual material in each presentation
is subject to criticism and comment by the
remainder of the class. Pupils may meke
corrections or additions to their solution
of these activities as a result of the
criticisms,

13 Continue with the oral presentations and the
criticlsms. ;

Supervised study the remainder of the period.

14  Summery exercise.

Without books, notes, or other aids the
pupil should attempt to represent the
relative importance and the interrelationships
of the ideas included in the unit just
studied. The summary exercise may consist
of the pupil's list of the big ideas in
statement form, i1t may be s statement out-
line of the unit, it may be a topical out-
line of the unit, or 1t may be a diagram of
the unit. The tendency is for the pupils to
include too much factual material.
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The summary exerclise provides a strong
stimulus for thought about the facts and
relations of the unit. It is not to be
graded and should be regarded by the
pupil as a step in the learning process.

Check the laborstory equipment and supplies
needed for Unit 2, Secure those that
were overlooked in the annual list submitted
at the close of school last spring.

Feed the animals in the aguarium and the
terrarium,

Evalustion of the unit.

Administer some form of test. Numerous
suggestions are found in Miller and Blaydes,
Hunter, and the Progressive Education
Assoclstion's, Science in General Education.

Score and discuss the tests.

If the tests are objective they can be
scored near the end of the period by hav-
ing the pupils exchange papers. The ans-
wers can be read by the teacher with the
puplils checking the wrong answers. A pre-
liminary recording of the scores can be made
in pencil gt this time with any necessary
adjustments coming later.

Meke arrangements for guinea pigs to be used
in experiment on diet deficient in vitamin
C. (See the Plan for Unit 2, 1lst and 16th
days).
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BIOLOGY
Unit 1. Time: 15 days.
DISTRIBUTION OF ORGANISMS

Thie unit introduces you to the fascinating study
of living forms of which you are the best example from
the standpoint of complexity and interest., Here you
should find the answers to many of the problems that
have confronted you in the past. Each of you could
tell us about the many interesting plants and animels
that live near your home. Possibly some of you have
visited 2zoos and aquariums or botanicsl gardens and
can recall the variety of interesting forms that you
saw there. Suppose that it would be possible to bring
together young people from all parts of the world.
Wouldn't it be interesting to hear what each of them
could relate about the plant and animal 1life that is
oommon to their home,

In the study of this course you must strive to
enlarge your viewpoint., You are seeking facts about
plant end animel 1life in general. To be successful in
this undertaking you should examine the life of the
whole world. Fortunately the life of this zone is
varied enough to present a broad understanding. Now
you will proceed to view life with & more critical eye
%nd find what intereste and influences are in store

or you.

Cbjectives:

1. To realize that life 1s diversif ied.

2. To realize that sll forms of life are adapted
to the environment in which they live.

3. To increase the vocabulary through the addi-
tion of some of the blological terminology.

4, To acquife a general understanding of some of
the blological sciences such as: zoology, botany,
physiology, taxonomy, hygiene, and ecology. '

h. To develop an attitude of inquiry and interest
toward the problems arising from this study.
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6. To gain practice in the technique involved in
the care and use of the laboratory microscope.

7. To realize the diversif ication found in the
racial mekeup of humen beings.

Cutline of the Unit:

I. What Are Some of the Interesting Characters
That Have Been Observed of the Different Races
of Man?

A. The difficulties encountered in classification.

1, Variation within races.

2. Intermarrisge,

3. Absence of a clagsification scheme that
is accepted by everyone.

B. The characteristice that are used in classi-
fication.

1. The type of hair: straight, wavy, or kinky.
2. The shape of the head.
a. The cephalic index: the width of the
head measured above the ears divided
by the length of the head. It is always
expressed as a decimal fraction and 1is
usually less than 1.00.
b. Wide-headed if the index is above .&O0,
medium-headed 1f the index is between
.75 and .80, and narrow-headed if
the index is below .75.
3. The color of the skin,
a. Due to the presence of a brown pigment
(melanin),
b. Not a satisfactory basis for comparison
as are the more fixed traits.
4, The nasal index, the ratio of width to
length of nose.
5. The eubical capacity of the skull.
6. The height.
7. The "sitting height," the length of the
upper part of the body.
8. The shape of the lips and the ears.
9. The eye folds.
10. The amount of face and body hair.
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The races of man.

1.
2.

50

The white race (Caucasian): Nordies,
Alpines, Mediterraneans, and Hindus,

The Australoid race: Veddoid (Australoids
who live outside of Austraila) and the
aboriginal Australians.

The Negroid race: pygmlies, also called
Negritos, found in widely separated areas;
Bushman (Hottentot); African Negroes,

West Coast and Sudanese; and the Oceanic
Negroes.

The yellow race (Mongolisn): Tungusics,
eastern Siberisn people that were the
ancestors of the Manchus and the ancient
Huns; the Chinese proper, the most
numerous branch of the race; Buryst Mon-
gols, (Genghis Khan was of this race);
and the Malays.

Secondary rasces composed of mixed peoples
formed by the fusion of two or more of the
primary races. :

II. What Can We Expect in Regard to the Diversity
Life?

ITI.

of
A.

B.

The many different shapes and sizes; the
largest and smallest plant and animal.

The estimated number of different plants and
animals,

What Are the Factors Thet Combine tc Form the
Environment of a Plant or an Animal?

A.
B.
c.

D.

The extremes of the temperature.

The amount of moisture.,

The amount of light.

1. Why light is necessary.

2.

Different amounts of light on different

parts of the surface of the earth.

The fertility of the soil.

The presence of food.
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IV. What Are Some of the Different Conditions to

Which Life Has Had to Adapt Itself?
A. Near the poles: Arctic and Antarctic.

B. Jungle: rain, forests, and savannas.

E.
F.,

High altitudes,

Aquatic conditions.

l, Fresh water

8.

b.
Ce.
a.

€.

Environmentael factors: temperature,
oxygen, sunlight, movement, and
impurities.

Fresh water plants.

Special adaptations found on aquatic
plants.

Fresh water animals: plankton, inverte-
brates, and vertebrates.

The fresh water aquarium.

2. Brackish water.
3. Marine: pelagle, littoral, deep sea.

8.
b.

Plant life.
Animal life.

Desert.

Inside animals.

V. What Technique Must Be Understood Before One
Can Sucessfully Study Biology?

A.
B.

C.
D.
E.

History of the development of the microsecope.

Parts of the laboratory-model compound micro-
scope and their use.

How to prepare a slide for study.

How to focus the microscope.

Things to remember when using the microscope.

Suggested Activities:

Those preceded by an (*) are considered as essential
to the development of the unit, those by a (') are consi-
dered as near-essential, and those by a (¥) as enriching.
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Take a field trip that will enable you to study
at first hsnd communities of plant and animal life.

Orient yourself as to the zone, region, and realm
in which you live.

What effect does each of the factors that influence
the growth of fresh-water organisms have on the
organism?

With the assistance of the menbers of your class
set up and stock a fresh-water aquarium. If you
are favorably located, you might like to mske a
brackish-weter aquarium, too. (Marine aquariums
are d%fficult to maintain without expensive equip-
ment.

Prepare yourself for an oral exsmination and
demonstration on the operation and the parts of
the compound microscope., You should be able to
demonstrate your ability to use this equipment
correctly before expecting to have access to it.

Prepare demonstration slides of such common-place
objects as hsir, fibers, crystals, or parts of
insects., As part of your demonstration, locate
these objects for your instructor, adjust for best
light conditions.

Describe your environment.

What are the important life zones found in this
state?

With the sssistance of the members of your class,
construct and stock a terrarium,

Describe the environment, fauna, and flora of
each of the following places:

a. Bodies of other animals.
b. Deserts.

¢c. Fresh water,

d. Marine,

e. Mountain tops.

f. Polar regions.

g. Tropical jungles.
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11, On an outline map of North America plot the range
of one each of our common plants and animals.

12, Describe how some plant of this locality 1is
adapted to this environment. Do the same for
some animal.

13, Write an accurate description of the acknowledged
largest and smallest plant and asnimal. Do the same
for these extremes within your own experience.

(It will be easier if you interpret "largest'
a8 meaning "of greatest length or height."

14, Meke a written report on your racial character-
isties including hair, color and form, skin color,
gtature, cephalic index, and eye color. What 1s
your raclal stock?

15. Construct a rule for measuring the length and
width of the head. Fasten a plece of wood at
right angles to the end of a meter stick and
another similar piece so that 1t will slide slong
the stick at right angles with it. Use this
device for measuring and determining the cephalic
index of the members of the class. Make your
readings in millimeters.,

16. With the members of your class collect pictures
of men and paste them on sheets of cardboard acceord-
ing to their race and sub-race.

17. With the assistance of the rest of the class make
a collection of pictures of the plants and animals
found in each of the conditions found in Part IV
of the outline.

18. Prepare a report on some subject applicable to
the materiasl in this unit. The following are
offered as suggestions.

a. Byrd at the Antarctiec.

b. Dr. Beebe's descent into the ocean depths.

c. The fauna or flora of Oregon,

d. The fauna of Australia.

e, Meke an imaginary trip to some place of your
own choice. Describe the environmental con-
ditions and the fauna and flora found there.
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f. The elephant and its home.
g. Termites.

Reference Books:

The following are numbers of books listed 1in
Bibliography A that will prove to be helpful in the
study of this unit:

1, 2, 14, 16, 20, 23, 24, 25, 26, 27, 28, 29, 31,
37, 42, 45, 52, 54, 56, 61, 64, 69, 73, 79, &8, &9, 93,
94, 95, 97, 99, loo, 1loi, 105, 115, 116, 119, 127,
139, 142, 143, 14h, 145, 149, 150, 154, 168&, 170, 173,
175, 186, 192, 195, 19&, 200, 206, 210, 220, 223, 225,
233, 234, 235, 236, 237, 243, 249, 256, 257, 258, 263,
265, 266, 267, 268, 272, 275, 277, 289, 291.

Visual Aids:
A. Charts

1. Meinhold Zoological Charts.
Crabs, Shrimp, etc.
Octopus, Squid, etc.
Sea Horses, Hydra, etc.
Corald, Sponges.
Starfish, ete.
Jellyfish, Anemone.
2. Matzdorf Biology Charts.
Phosphorescent Sea Animals.
3. Tauber Geographic.
Virgin Forests of Sumatra.
Life in the Antarctic.
North American Pine Forests.
North Americsn Rocky Mountains.
Himglaya lMountains.
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Lehmann Heredity Charts.

Races of Europe.

Races of the World Outside of Europe.
The Four Principal European Races.
Distribution of Races in Europe.
Skulls of European and Asiatic Rgces.
Portraits of Scientists.

B. Films:

1.

2e

Oregon State College.

Agricultural Explérations in Ceylon, Sumatra,
and Java. 16 mm silent.

Big Game and the National Forests. 16 mm
silent, 1 reel.

Trees to Tame the Wind. 16 mm sound, 1 reel.

Balanced Plenty. 16 mm silent, % reel.

University of Californis.

#22. How Living Things Find a Home on the
Earth. 16mm. silent, 1 reel, $1.00.

#28. Dowg at Our Pond. 1l6mm. silent, 1 reel,
1.00,

#56. People Who Live in the Arctic, 1lé6mm.
sident, 1 reel, $1.00.

#59. People Who Live in The Mountains.
l6mm. silent, 1 reel, $1.00.

#114., The Arid Southwest. 16mm. silent,
1 reel, $1.00.,

#237. Pygmies of Central Africa. 1l6mm.
silent, 1 reel, free to members.

#252. Mongols of Central Asia. 16mm. silent,
1 reel, $10000

#256. Fogi Seasons, 1l6mm. silent, Y4 reels,

«00.

#257. Houses of the Aretic and the Tropics.
16mm, silent, 2 reels, $2.00.

#258, Wanderers of the Arabian Desert.
16mm, silent, 1 reel, $1.00.

#285. Microscopic Animal Life. 16émm. silent,
1 reel, $1.00.

#307. The Jungle Roundup. 16mm. sound, 1
reel, $1.00,

#311. An African Advemture. 16mm. silent,
1 reel, $1.00.

#355. Life in the Sshara. 16mm, silent, 1
reel, $1.00.
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#486., Australia's Wild Wonderland. 1émm.
silent, 1 reel, $1.00.

#490. Dwellers of the Forest, 16mm. silent,
1 reel, $10000

#491, Wild Life of the Desert. 16mm. silent,
1 reel, $1.00.

#503. Hunters of the White North., 16mm,
gilent, 1 reel, $1.00.

#2532, Pogd Insects. 16mm, sound, 1 reel,
5.00.

#2688. Tragedy of Mt. Everest. 16mm. sound,
1 reel, $5.00.

#2739. Sshara. 1lémm. sound, 1 reel, $1,50,

#2903, Pygmies of Africs., 16mm., sound, 1
reel, $5.00.

#2931, T.F.C. Giants of the Jungle. 16mm.
sound, 1 reel, $1.00.

#2958. T.F.C. The Sea., 1lémm., sound, 1
reel, $1.00.

#3010. Mineral Element Deficiencies in Plant

‘ Growth., 16mm. sound, 1 reel, free.

3., Motion Picture Bureauw

#G-753. An Aquarium in a Wine Glass, l6mm.
silent, 1 reel, $1.00.

#1828, Top O' the World. 1l6mm. silent, 1
reel, $1,00.

4, Bell and Howell Filmosound Library.

#3408, Under and Over the Moors. 1lémm,
sound, 10 min., $1.50.

C. Lantern Slides
1. Oregon State College.

#237G. Life Forms in Various Environment.

4g dides.
#247G. Distribution of Plant Life. 38 slides.
#283%G., Wild Animals. 40O slides, colored.
#34G. Races of Men. 28 glides.
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Free and Inexpensive Reference Materisasl:

A.

D.

E.

F,

American Educetion Press, Inc., 400 South
Front S8t., Columbus, Ohio.

l. Smith, Jeanette, Pets at School, booklet,
2“’ pp’ 11. ’ 15¢. '

American Museum of Natursl History, Columbus
Avenue and 77th S8t., New York City.

l. Guilde Leaflet Series:

#28. Habit;t Groups of North American Birds.
28¢.

#7%. Outposts of the Sea. 13¢.

#72. Miner, R, W., A Drama of the Micro-
scope. 1931, 16 pp. 13¢.

2. Anthony, H. E., The Capture and Preserva-
tion of Small Mammals For Study. 1931. 54
bp.

3. Lucas, F. A., The Preparation of Rough
Skeletons, 19%0. 15 pp.

4., Lutz, F. E., How to Collect and Preserve
Insects., 1924. 27 pp.

Bausch and Lomb Optical Co., Rochester, New
York.

1, Bausch, Edward, Use and Care of the Micro-
scope. 40 pp. Free.

Beldt's Aquarium, 2141 Crescent Ave.,, St. Louis,
Mo.

1, Goldfish and Their Care. 2ipp. 15¢.

Field Museum of Natural History, Roosevelt Road,
Chicago, Illinois.

1. Geology Leaflets:
#5. Solls,

General Biolegiésl Supply House, (The), 761-763
East 69th Place, Chicago, Illinois.

1. Turtox Service Leaflets: (Free).
#5. Starting and Maintaining a Balanced
Fresh-water Aquarium,
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#6. Growing Fresh-water Algae in the
Laboratory.
#7. Building s Permenent Teaching Demon-
stration Collection.
#8, How to Prepare Microscope Slides of
Simple Objects.
#10, The School Terrarium.
#1b4, A Selected List of Books for the
Biology Library.
#17. Modeling in the Laboratory.
#19. Special Pro jecte for Biology Students.
#20. Notes on Marine Aquaria.
#22, How to Make Laboratory Drawings.
#23, Feeding Adquarium and Terrarium Animals.
#26. Making Biology Charts.
#36, Care and Use of the Microscope.
#37. A Miniasture Vivarium,
#45, Lantern Slides Any Teacher Can lake.
#4%, Aquarium Troubles; Their Prevention
and Remedies.

2. Turtox News. (Free).

Intourist, Inc., 545 Fifth Avenue, New York
City.

l. Ascania-Nova, 13 pp., il., free.

Leisure League of America, 1309 W. Maln St.,
Richmond, Va.

1. Mann, Lucille Quarry, Friendly Animals:
A Book of Unusual Pets. 95 pp. 35¢.

Limestone Products, Inc., Dsllas, Oregon.

1. Make Your Own Soil Tests for Acidity.
16 pp. Free.

National Geographic Society, 16th and M. Sts.
N. W., Washington, D. C.

1, Miller, Ida. M., Tropical Toy Fishes, March
1931, pp. 288-317, 50¢'

2. Back numbers of the National Geographic Maga-
zine at the following rates: speciflied
1list (plck your own) 10 for $1.00., Unspeci-
fied list (take what is sent) 10 for 50¢.
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National Recreation Association, 315 Fourth
Avenue, New York City.

1, Price, Betty, Advertising in America; Des-
eription of things to do on field trips.
98 pp. 1l. 60¢.

Nitragin Company, Inc. (The), Milwaukie, Wis-
consin,

1, Double Profits From Legumes. 20 pp., free.

Oregon State College Experiment Station, Cor-
vallis, Oregon,

1, Extension Circular:

#365. Collecting, Pressing, Drying, and
Mounting of Plant Material, 1941.
Free. :

#367. List of Available Mimeographed
Experiment Station Circulars of
Informaetion and Extension Circulars.
191"1. Free.

2. Station Bulletins:

#365. Composition, Rating, and Conservation
of Willamette Valley Soils. 38 pp.,
free.

Rand-McNally & Co., 538 S. Clark St., Chicago,
Illinois,

1. Lawson, James L., Wild Animals, 65 pp., 12¢.
Scott, Foresman and Company, Chicago, Illinois.

1. Materials For Science. 24 pp. Free.
2. Russell, David W., Suggestions for the Care
of Pets in the Classroom. Free.

United States Superintendent of Documents,
Washington, D. C.

1. Agricultursl Circulars:
#378. Practical Laboratory Method of Making
Thin Cross Sections of Fibers. 1935.
11 pp., 1il., 5¢. (Al.4/2:378).
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Freezing Temperatures of Some

Fruits, Vegetables, and Flérists'
Stock, 1237. 11 pp., 5%.

(A 1.4/2:h447).

Preparation of Pathological Specimens
From Animal Tissues and Their Mount-
ing Under Watch Glasses, 1238.

14 pp., 11., 5¢. (A 1l,hf2:45L4)

“Agriculture Department, Advance Sheet:
#6. Atlas of American Agriculture, 1936.
75¢. (A 1.30/a:6).

Agriculture Miscellanecus Publications:

#229.

#338.

Development and Significance of the
Great Soil Groups of the United
States. 193%6. 40 pp., il., 10¢g.
(A 1.38:229).

Living and Forest Lands. 1940, U8
pp., il., 10¢. (A 1.38:338).

Agriculture Leaflets:

#101.

Injury To Building by Termites. Rev.
1936. & pp. 1l. 5¢. (A 1.35:101).

Agriculture Yearbook Separates:

#1633.
#1635.
#1655.
#1657.
#1659.
#1661.

Nature and Use of Organic Amendments.
1939. 5¢, (A 1.10/2:1633).
Fertilizer Materials. 193%9. pp.
4g7-521. 11. 1o¢. (Al.10/a:1635).
Plants as Soil Indicators., 1939.
10¢. (A 1.10/2:1655).

Physical Nature of Soil. 1939. 10¢.
(A 1.10/2:1657).

General Chemistry of the Soil. 1939.
5¢. (A 1.10/a:1659).

Fauna and Flora of the Soil. 1939.
5¢. (A 1.10/a:1661).

6. Bureau of Fisheries Documents:

#948,

Aquatic Plants in Pond Culture. 10¢.
(C 6.1:923/app.2).

7. Ethnology Bulletins:
#119. Anthropological Papers. 1938, 204

pp., 11., Bog. (s I 2.3:119)
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#1047,
#1318.

#1545,

#1750.

#1845,
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Bulletins:

Dry Farming For Better Wheat
Yields. 5¢. (A 1.9:1047).
Greenhouse Construction and
Heating. Rev. 1937. 38 pp., 1il.,
5¢. (A 1.9:1318).

Preventing Damage by Termites or
White Ants. Rev. 1939. 22 pp.,
11., 5¢. (A 1.9:1u472).

Dry Ferming Methods and Practices
in Wheat Growing in Columbia and
Snake River Basins. 5¢., (A 1.9:
1545),

Summer Crops for Green Manure and
So0il Improvement. Rev, 1939, 17
PpP., 1l., §5¢. (A 1.251750).
Liming of Soils. 1940. 26 pp., il.,
5¢. (A 1.9:1845),

9. Public Health Reprints:

#1281,

Physical Measurements of Boys and
Girls of Native White Stock, Third
Generation Born, in the United
States. 10¢. (T 27.6/2:1281),

Q. Ward's Natural Science Establishments, Inc.
Rochester, New York.

1, Traver, Jay R., Compendium of Entomological

Methods,

Part I, Collecting Mayflies. 1940.
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CHAPTER III

UNIT 2
FOOD AND ORGANISMS

BIOLOGY
Time: 35 days.
FOOD AND ORGANISMS
PLAN
Method

Pretest for Unit 2.

(See the Plan for Unit 1, pp. 19)
Presentation.

(See the Plan for Unit 1, pp. 19)

Distribute the duplicated copies of the Outline
of the Unit and the Suggested Activities.

Rotate the membership of the standing committees.

Start the experimental and control guinea pigs
on the diets to show the effects of a defi-
ciency of vitamin C (see the 16th day).

Feed the animale in the aduarium and the
terrarium,

Supervised study.

Exsmine the Outline of the Unit and use it
as a gulde for surveying the data in the
unit. .




3 Supervised study.

Continue with the examination of the
Cutline of the Unit.

Check the data on the subject of the "cell"
to be presented at the next meeting of
the class.

4 Class discussion.

Purpose: To acquaint the pupils with the
appearance, size, shepe, structures, and
importance of the "cell,"

This discussion period may be introduced
as a short lecture on the cell by the
instructor. Use as much visual and
11lustrative material as possible to be
certein to present a clear picture. Show-
ing one of the several excellent moving
pictures can do more to convey the correct
impression here than several periods of
discussion, Be certain that each pupil
recelves the correct impression as to the
slze of cells.

Supervised study the remainder of the period.

Check the cultures of protozoa to see that
specimensg of amoeba, paramecium, and other
forms will be availgble for the next meeting
of the class, You will need an onion, elodea
from the aguarium, and prepared slides of
cells. A large epithelial cell can be
secured by scraping the mucous layers in-
side the cheek,

Feed the animals in the aquarium and the
terrarium.

5 Superviged study.

Examine and sketch the appearance of cells
as they appear under the microscope or
projected by the micro-projector. Exsmine
amoeba, peramecium, and other protozos.
Mount the thin tissue separating the leaves
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of a dry onion. Stain snd examine
under the microscope.

Supervised study.
Work on the Suggested Activities.
Evaluation.

Have e pupil self-teet available that will
test his understanding of the data relstive
to the cell,

Check to see that specimens of root forms,
stems, and leaves will be availsble for
the next meeting of the class. Most late
gardens will have several examples of each
form, Go over the available illustrative
materisl.,

Feed the animals in the aquarium and the
- terrarium,

Class discussion.

Purpose: To acquaint the puplils with root
forms, monocot and dicot stems, the common
gshapes of leaves, and the anatomy of a
typical root and leaf,

Submit specimens of each form for pupil
examination. Use illustrative and visual
material.

Supervised study for the remsinder of the
period. ;

Supervised study.

Exemine and sketech the root forms and leaf
shapes discussed at the previous meeting of
the class. Make a cross-section sketch of
a dicot gnd a monocot stem.
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Subervised study.
Work on the Suggested Activities.
Evaluation,
Have a pupil self-test available that will
test his understandi ng of root forms, stems,

end leaves,

Feed the animsls in the aquarium and the
terrarium.

Supervised study
Work on the Suggested Activities.

Plant one dozen sunflower, tomato, or coleus
seeds in individual pots for plants to be
used in demonstrations of tropistiec reaction
in plants (see the Plan for Unit 3, 6th day).

Supervised study.
Work on the Suggested Activities, .

Cheeck the material to be used in the discussion
of foods and digestion (12th day). Select
the visusal aids and illustrative material
to be used.

Feed the animals in the aquarium and the
terrarium,

Class di scussion.

Purpose: To acquaint the pupils with the
scientific meaning of the term "food" and
the process of digestion.

The discussion should establish the fact
that foods are chemical compounds and fgll
into three main groups: proteins, carbo-
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hydrates, and fats. Thelr composition
ghould be illustrated to indicate their
similarity and difference. Attentlon should
be called to the "msgke-up" of our common
foods. Photosynthesis should be discussed
in relation to its role in food production.

Supervised study the remainder of the period.,

Supervised study.
Work on the Suggested Activiti es.

Check the laboratory equipment to see if the
necessary supplies are availeble to test
for the presence of proteins, carbohydrates,
and fats. Arrange to have samples of common
plants used for foods at the next meeting
of the class.

Class discussion

Purpose: To demonstrate that plants manu-
feeture proteins, carbohydrates, and fats
by testing some plant producte used as food.

A test for starch. Add a few drops of
iodine solution or tincture to the material
to be tested. A blue-black color indicates
ite presence. The i1odine solution is made
by adding 0.3 g. of iodine (crystals) and
1.5 g. of potassium lodide to 100 cc of
grain aleohol (95%). Cornstarch paste,
wheat-flour paste, or a freshly sliced
potato will produce easily demonstrated
results.

A test for sugar. Mix parts A and B of
Fehling solution and add to the solution
being tested for sugar. Heat. The presence
of sugar in the solution is indicated by

the formation of a reddish brown (or yellow)
precipitate (cuprous oxide). Fehling solu-
tion is made as follows: Part A: copper
sulfate, 17.% g. made up to 250 cc with
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distilled water. Solution B: sodium
potassium tartrate (Rochelle salts), 86.5
g. to 125 cc. d@distilled water. Benedict's
solution is also good for testing for
sugar.

A test for protein. Place the food to be
tested in a test tube and add 5 cc of
nitric acid and a little water. Heat 1t
gradually to boiling. Allow the solution
to cool, pour off the liquid, and add 10 cec
of ammonium hydroxide to the remainder. A
deep orange cclor indicates the presence of
e protein.

A test for fats. Rub the material to be
tested on a sheet of glazed peper. Hold

the paper over a flame until the area rubbed
~with the food becomes heated but not scorched,
then hold the peper up to the light. If

fat is present in large enough quantities

the area will be translucent.

Feed the animels in the aguarium snd the
terrarium,

Supervised study.
Work on the Suggested Activities.

Make arrangements to borrow vitamin prepara-
tions from a local drug store for a class-
room display of popular vitamin prepara-
tions.

Contact the menager of a local slaughterhouse
concerning the possibility of securing organs
of animasls for demonstration in the class.
W41l need seversl hearts and blood for the
demonstration on the 20th day. Examine the
possibility of changing these dates to
conform with the routine of the slaughter-
house.

Evaluation.
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Have & pupll self-test available that will
test his knowledge of food.

16 Cless discussion.

Purpose: To acqusint the pupils with the
relationship of vitamins and a balanced
diet to heslthful living and to instill
a desire to msintein individual health
through sensible diet.

The discussion should be directed toward
the recognition of certain acceptable
facts concerning vitamins and a balanced
diet. Most of the questions then can be
evaluated in terms of these facts.

The experimental results of feeding vitamin-
deficient diets to gulnes plgs and rats
can be used to illustrate this discussion.

Vitemin C deficiency. Use only half grown
guinea pigs (weighing sbout 300 g.). Have
each experimental and control animsgl marked
and kept in a separate pen. Keep the cages
clean and supplied with fresh water at

all times. Do not allow the animagls to be
handled at any time during the experiment.
Paily records of the feeding and the weilghts
must be kept and plotted on a graph. The
following is a diet deficient in vitamin C
content: finely ground dried peas, 300 g.;
wheat bran, 270 g.; rolled oats, 300 g.;
butter, 27 g.; and common salt 3 g. The
butter 1s melted and thoroughly mixed with
‘the dry ingredients. Each pig should be

fed about 20 g. of this food mixture daily.
The check animals should be fed an additional
20 g. of sprouted peas per day or an equi-
valent emount of cabbage or tomato or orange
Julee to supply the vitamin C. As soon as

a marked difference appears the experimental
pigs should be fed the complete diet and
allowed to recover.
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Vitamin A deficiency. The following diet
fed to the experimental rats should yield
results at the end of 5 to 7 weeks: starch,
150 g.; dried beef, 30 g.; wheat, 11k g.;
common salt, 3 g.; and slaked lime, 3 g.
Add 30 g. of fresh butter for feeding the
controls,

Display the exhibit of vitamin preparations.

Feed the animals in the aquarium and the
terrarium,

Superviged study.
Work on the Suggested Activities.

Check the materisls to be used in the discus-
sion and demonstration of circulation in
plents and snimsls,

Evalustion.

Have a pupil self-test avallable to test
his knowledge of vitamins.

Supervised study.
Work on the Suggested Activities.

Stand freshly cut stalks of celery and severasl
white carnations in dye solutions in pre-
paration for the demonstration at the next
meeting of the class., Use water-soluble

dyes.

Class discussion.

Purpose: To acquaint the puplls with certain
fundamental knowledge concerning circulation
in plants and animals.

This discussion period can be effectively
motivated by permitting the puplls to ob-
serve circulation in living tissue. This
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can be seen in the web of a frog's foot,
the fins of a fish, the taill of a tadpole,
or the tail of the larvae stage of sala-
menders. The necessary equipment includes
e frog board, Pins, and piece of cloth
about 4" by 12", The frog board is a thin
dressed board about 2" by 4" by 1/4" thick.
A one-hglf inch hole 1s bored near one end.
Wet the cloth and wrap the fish or frog in
it. Spread the foot or tail fin over the
hole in the board and fasten it in place
with the pins. If using a frog, the foot
can be kept spread and in place by tying
thread to the toes and anchoring them in
place with pins. Keep the cloth and the
web wet at all times. Place the board cn
the stage of the microscope so that the
light will be reflected from the mirror

up through thelvble in the board and the
tissue being examined,

Examine the stalks of celery and the white
carnations that were placed in the dye
solution. These are fixed by standing fresh-
ly cut stems in water soluble dyes.

Demonstrate the beating of the heart in a
frog. Aneesthetize or pith s large frog and
expose 1ts heart through the ventral wall

of its body. Avoid cutting any large blood
vessels. The beating of the heart can be
prolonged by keeping the tissued bathed

with & normsl salt solution at room tempera-
ture. Several interesting observations

can be noted on the rate of the beat as it
is affected by changing the tempersture of
the sslt solution.

Summarize the circulatory system in plants
and animals,

Feed the animals in the aquarium and the
terrariunm,

20 Supervised study.

Examine and ske tch a heart dlssected to show
the chambers and the valves. Make sketches
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of the eross-section of 2 vein and an
artery.

Hearts can be secured from the local meat
market 1f it is not convenient to contact

a slaughterhouse. The best results will be
had by explaining ones wants to the manager
of a slaughterhouse. The entire heart with
attached lengths of the sorta and vena
cavas can be obtained in this manner. The
cross-sectlon sketches of the veing and
arteries will likely have to be done from
"prepared slides.

Exhibit prepared sl ides of veine, arteries,
capillaries, and red and white corpuscles.

Demonstrate how to make a blood smear gnd
allow the members of the class to make their
own., Place a droplet of blood upon a slide.
Spread it by dragging the edge of a cover
glass over the droplet and along the slide.
Place the cover glass upon the smear and
examine it under the microscope for red
corpuscles,

A smear made from the fresh pus of some
infedted source will reveal white corpuscles.

Plasma and fibrin can be demonstrated by
securing about & pint of fresh blood from

a slaughterhouse. It must be collected as
1t emerges from the animal., Nearly fill
the container and seal tightly to keep out
the air. Pour some of the blood into a bowl
end whip with a fork. As a result clotting
wlll teke place slong with the formation of
strings of material. This is the fibrin
and enmeshes most of the corpuscles. Allow
gsome of the blood to stand in a besgker for
several hours. The clear or straw-colored
liquid in the bottom of the beaker is the
plasma or serum,

Start germinating the seeds to be used in the
demonstrations on the 23rd day. Some must
be ready on the 21st day (intervening weekend)
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and the balance on the 22nd day. Seeds
can be germinated in a warm, dark place
between sheets of dampened blotting paper
or wrapped in g dampened cloth.

Class discussion.

Purpose: To demonstrate the control of
bleeding by application of digital pressure.

Demonstrate the pressure points on a "vietim"

and then have each member of the class
locate the point on himself, After all

the points have been demonstrated, have the
class "count off", form teams of two, and
practice on each other. This practice
should simulste sccident conditions with
speclal emphasis being placed on the posi-
tion of the victim. Refer to the American
Red Crogss First Aid Manual. :

Set up the experiment on germinating seeds in

the presence of potassium pyrogallate for
the demonstration on the 23%rd day,

Feed the gnimals in the aquarium and the

terrarium.

Supervised study.

Work on the Suggested Activities.

Check the equipment to be used in the demon-

stretions at the next meeting of the .

class. Put the germinating seeds in the Jjar
and seal., Fix the control Jjar. Assemble the
carbon~-dioxide generator and have it generat-
ing several hours before the meeting of

the class. Mgke up an ample supply of fresh
lime water.

Evaluation.

Have a pupil self-test available to test
his knowledge of circulation.
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Pot two or three sword ferns and keep in the
laboratory for use in Unit 6, 1&th day, to
show prothallia. Keep in the coolest part
of the room in reduced light. Set the pots
in saucers or pans of water as an aid to
keeping moist. This method generally
produces satisfasctory results and is sug-
gested in lieu of their culturing on an
inverted flower pot or brick in a moist
chamber,

23 Class discussion,

Purpose: To assist the pupils to recall

that oxygen is necessary for animal life,

to demongtrate that oxygen is necessary for
plant development, to demonstrate that oxida-
tion results in the formation of new pro-
ducts, and to assist the pupil in his under-
standing of the mechanics of bresthing.

The pupil is likely familiar with the
phenomena of burning and rusting. That
animals need oxygen will have to be estab-
lished through the recall of experiences.
That some phases of the activities of plants
require oxygen can be shown by germinating
seeds with and without oxygen.

To germinate seeds with and without oxygen
use freshly sosked wheat grains, two large
bottles with stoppers, string, two small
bags, about 40 ce. of potassium pyrogallate,
Make the solution by mixing equal volumes
of 6 2/3 per cent potassium pyrogallic acid
solution and a 33 1/3 per cent potassium
hydroxide solution immediately before using.
Divide the number of sosked seeds between the
two bags, moisten, and suspend from the
cork so that they do not touch the liquids.
In the first bottle pour 40 cc. of water
and stopper. In the second bottle pour 40
cc. of potassium pyrogellate and stopper.
This bottle soon becomes oxygen free since
this substance has & strong affinity for
oxygen. Let set for several days and then
examine the seeds.
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An experiment that shows that living
organisms take oxygen from the atmosphere
can be demonstrated by filling a Jjar about
one-third full of germinating corn, bean,
or wheat seeds. Close tightly and allow

it to stand overnight. At the time of the
demonstration, light a long slender stick,
remove the stopper and quickly thrust the
flaming stick in the jar. The flame should
be extinguished, showing the lack of oxygen.
Repeat the test with another similar Jar
thaet had been sealed at the same time as
the one containing the germinating seeds
but containing nothing except normal air.

That one of the products of oxidation in
plants and animals is carbondioxode can be
established by testing the expired gases

for carbon dioxide. Have several members

of the class blow their breath through

soda straws or glass tubes into beakers of
lime water. If the lime water becomes milky,
carbon dioxide is present.

Lime water is made by placing ordinary
slaked lime in water, mixing thoroughly, and
allowing it to stand until the excess lime
has settled out. Decant the clear liquid
and keep it in tightly corked bottles until
ready for use. Carbon dioxide unites with
this lime water forming a carbonate of

lime which is not soluble in water. The
carbonate is white in color causing the lime
water to become milky.

Carbon dioxide can be generated in the
laboratory by setting up a generator which
congiste of a large wide-mouthed bottle
equipped with & two-hole rubber stopper.

A plece of glass tubing is inserted in one
hole. On the end of this is placed a rubber
tube which serves as the discharge outlet

to the containers collecting the gass A
thistle tube or long-stemmed funnel is pushed
through the other hole far enough that the
lower end will be below the water level in
the jar. Put about 75 cc. of water in the
Jar and add s handful of marble chips or
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finely broken limestone. Put the stopper
with its connectione in place. Add hydro-
chlorie, sulfuric, or nitric scid a little
at a time through the thistle-tube. Clear

the generator by allowing it to run awhile
before collecting.

The relation of the ribs and muscles to the
chest cavity can be demonstrated by having
the class stand and breathe in unison and
calling attention to the contour of the
chest and its probable volume increase or
decrease as a result of inhalation and ex-
halation. The relation of the diaphragm

to the chest capacity and the inflation of
the lungs can be illustrated by putting toy
rubber balloons on the ends of a Y-tube.
This is then pushed up through a one-hole
stopper that has been fitted to the top
opening of a bell jar. The bottom of the
bell Jar is covered with rubber mask simu-
lating the diaphragm. A string may be
attached to the center of the diaphragm by
cement ing a rubber band to the outside of
the mask with rubber cement.

It is important to distinguish between
respiration and photosynthesis.

Supervised study.

Work on the Suggédsted Activities.

Evaluation,

Have a pupil self-test avallable to test
his knowledge concerning respiration.

Ask pupils to bring blankets, robes, or canvas

to use while practicing artificisl respira-
tion.

Feed the animals in the aquarium and the

terrarium,




57
25 Clase discussion.

Purpose! To demonstrate to the pupils the
first aid treatment for victims of asphy-
xiation.

Demongtrate the Schafer Prone Pressure

method of administering artificial respira-
tion., If the teacher does not possess

an American Red Cross Standard, Advanced,
Special, or Instructor's first aid card,

he shouid contact his local or county
chapter for some one qualified to demonstrate
this technique. Many of the Boy Scout troops,
industrial plants, fire departments, and
police departments have first ald teams or
instructors that would be available.

Divide the c¢lass in groups of three and
practice. One pupil should be the vietim
while the other two alternate in administer-
ing artificisl respiration, changing opera-
tors at frequent intervals without losing
the rhythm, The turn-over and supplementary
treatment should be practiced at the ssme
time.

Each group of three pupils should have two
blankets, canvas, or robes. One of these
should be used under the victim and one
over him., Newspapers spread on the floor
will assist in keeping clothes and covers
clean.

A demonstration of an inhalator would be
very effective at this point. Emphasize that
it is an "inhsglator" and not a "pulmotor."
Contact the nearest fire department as most
of them would be happy to send a trained
man or crew to demonstrate its use.

26 Supervised study.

Work on the Suggested Activities.
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Evaluation.

Have a pupil self-test available to test
his knowledge of artificial respiration.

Feed the animels in the squarium and the
terrarium.

Supervised study.
Work on the Suggested Activities.

Check over the materiasl to be used in the
discussion of excretion.

Class discussion.

Purpose: To acquaint the pupils with some
of the factual knowledge concerning excre-
tion in plants and animals. '

The particular emphasis in this discussion
should be placed on the importance of
proper habits of excretion to one's general
heslth and social acceptance.

Show one of the films listed at the end of this
unit.

Evaluation.
Have a pupil self-test available to test
his knowledge of excretion and its importance
to health.

Supervised study for the remsinder of the
period,

Feed the animals in the aquarium and the
terrarium,

Supervised study.
Work on the Suggested Activities.
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Contesct a first aider to demonstrate bend aging

and the first-aid treatment of fractures,
strains, snd sprains. Arrange for splints
and bandsges needed. Equipment borrowed
from ambulances and fire departments should
be picked up just before the meeting of the
clase and returned immedistely afterwards.

Class discussion.

Have a first aid instructor or some one prof-
ficient in firest aid demonstrate bandaging
end the first-sid treastment for fractures,
strains, and sprains. Contacts can be
established through the local or county
chapter of the Americen Red Cross.

A trained first aider ies generally superior
to a doctor in this work in theat he presents
the materisl at the pupll's learning level.

Traction splints should be improvised., How-
ever, the full- and half-ring splints should
be demonstrated if they can be secured.
Highway first aid stations, ambulences, and
fire departments generally have some that
could be borrowed.

Feed the animals in the aduerium gnd the

terrarium.

Distribute the pupil self-test.

(See the Plan for Unit 1, pp. 26)

Oral presentation of assigned activities.

(See the Plan for Unit 1, pp. 26)

Continue with the oral presentations and

criticisms,

Supervised study for the remainder of the period.
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Plant the bean, pea, oat, or sunflower seeds
for the demonstration of the response of
stems to light (see the Plant for Unit 3,
5th day).

Summary exercilse.
(see the Plan for Unit 1, pp. 27)

Check the laboratory equipment and supplies
needed for Unit 3. Order locally the
supplies that were overlooked in the ennual
list submitted at the end of schoollast
spring.

Feed the animals in the aguarium and the
terrarium. !

Eveluation of the unit.
(See the Plen for Unit 1, pp. 27)

Score and discuss the tests.
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BICLOGY
Unit 2. Time: 35 days.
FOOD AND ORGANISMS

Objectives:

l, To learn that certain fundamental life processes
are common to agll organisms.

2. To be able to distinguish between living and
non-living material,

3. To acquire a basic understanding of the anatomy
and the physiology of the human body.

L, To acquire a brief understanding of comparative
eanatomy.

5. To develop the proper appreciation of the role
of the green plant in all life.

6. To learn sbout food and ite importance to the
continusetion of life.

7. To destroy certain misconceptions concerning
our normal activities that often contribute to poor
health,

8. To develop a cause and effect attitude toward
the functioning of one's body.

9. To develop an understanding conducive for
preserving good health.

10. To acquire the principles of first aid neces-
sary to assist in preventing accidents before the
services of a physician can be secured,
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the Unit:
The Living Organism Comparable to A Machine?
Processes involved in a machine.

1. Intske of fuel.

2. Preparation of the fuel for combustion.
« Burning of the fuel.
. Expenditure of the produced energy.

Processes involved in a living machine.

1., Food getting.
2. Digestion.
i. Circulation.
. Respiration.
5. Excretion.
6. Motion.,
7. Assimilaetion.
g. Nervous control (Unit 3)
9. Reproduction (Unit 6).

Metabolism: the building up and tearing down
process that is continuously going on in a
living organism,

1., Ansbolism,
2. Katabolism,

Division of lasbor,

1, In a machine.
2. In a living organism.

What Is The Structural And Functional Unit Of
All Living Organisms?

A.

The Cell.

1. History of the study of the cell.
a. Pioneers with lenses.
b. Discoveries with microscopes.
c. Early ideas asbout cells,
d. Disproving spontasnecus generation.

2. Protoplasm.
a. Chemieal nature.
b. Physical nature.
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3. Parts of a cell.

. Typicsl plant cell.
a. Chlorophyll,
b. Chloroplasts.

5. Typical animal cell,

B. Tiesue.

1., Function.
2. Examples.

C. Organs.

1, Funetion.
2. Examples.

III. What Is The Source Of Our Foods?
A. What is meant when we say "food."

1. Carbohydrates.
a. Sugars.
b. Starches.
2. Fats.
3. Proteins.

B. The role of the green plant in food produc-

1. Photosynthesis.
a. Manufacturing carbohydrates.
(1. The factory.
(2. The machine rooms.
(3. The energy.
(4. The raw materials.
(5. The finished product.
(6. The waste product.
b, Chemistry involved in the production
of sugar and starch.
¢c. The role of the green leaves in the
production of food.
. Upper epidermis.
2. Mesophyll,
R. Lower epldermis.
. Veins,
5. Stomata.
6. Transpiration.
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d. The role of the stem in food manu-
facturing.
(1. Function of the stem.
(2. Types of stems.
(a. Dicotyledonous.
(1) Epidermis.
(2) Cortex.
(3) Vascular bundles.
(2) Phloem.
(b) Cambium.
(e) Xylem.
(b. Monocotyledonous.
(1) Epidermis.
(2) Inconsplcuous cortex.
(3) Vascular bundles scattered.
(4) No definite central pith.
(5) No cambium layer.
e. The function of the roots in food
production,
(1. Absorption of raw materials.
{ (a. Root hairs.
(b. Osmosis.
(2. Storage of food.
(3, Classification of roots according

to form.
Production of other foods.
a. Fats.

b. Proteins.

IV. What Are The Requirements Of Our Bodies?

A. Fuel foods.

1.
2

3e

Foods that release energy when oxidized.

Calorie.

a. Bomb Calorimeter.

b. Kinds of csalories. .

Fuel requirements by people engaged in

different activities.

Factors in food selection.

a. The ratio of proteins, carbohydrates,
and fats.

b. Cost,

¢. Diet fads.

d. Containing sufficient alkaline producing
foods.

e. Recognition of individual dietary
differences.
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B. Growth and repair foods.

1. Function.
2. Examples.

C. Weter.
D. Oxygen.

E. Vitaemins,
1. Hypervitaminosis.
15 2. Recent development in vitamins.

F. Salts (mineral compounds).

G. Keeping an efficient body with the aid of a
correct diet. ;

How Is Food Digested And Absorbed?
A. Digestion in animals,

1. Comparative study.
&, Amoeba.
b. Paramecium,
c. Sponge.
4. Hydra.
e. Worms,
f. Fish.
2. Food digestion in man,
a. Parts of the digestive tract.
b. Digestive enzymes.
(1, Names,
(2. Gland secreted by.
(3. Pood digesting.

c. Accessory digestive structures.
d. Healthful digestive habits.
1. Proper mastication.

2. Atmosphere during meals.
E. Number of mesls.
. Care of the teeth,
(5. Temperance.
e. First aid principles.
(1. Poisoning.
(2. Appendicitis.
(3. Toothache.
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(4, Choking.
(5. Stomach ache.
(6. Hermia.
f. Periodic physicel examination,

B. Digestion in plants.
C. Absorption of digested food.

1. Absorption in the small intestines.
a. Villi
b. Process of osmosis.

2. Absorption in the stomech.

3, Absorption of fats.

VI. How Is Digested Food Transported To The Cells?
A. The process called circulation,

1., Circulation in plants.
a. Vascular bundles.
2. Circulation in animals.
a. Amoeba.
b. Paremecium.
c. Sponge.
d. Hydra.
e. Earthworm,
f. Amphibian.
g. Fish.
3. Types of eirculation found in man.
a. Pulmonsry.
b. Systematic.
¢. Coronary.
I, The effect of baths on the functioning
of the eirculatory system.

B. Special structures used in circulation.

1, The heart
2, Chambers.
b. Valves.
¢. Funections.
d. Periodic examination by competent
physician.
2. Blood vessels.,
e. Arteries.
(1. Definition.
(2. Structure.
b. Veins.
51. Definition.
2. Structure.
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¢. Capillaries.
(1. Definition.
(2. Structure,

C. The blood.

1., Function.
2. Composition.
a. Plasmg or fluld content.
1. Water.
2. Fuel content.
(E. Mineral salts.
(4. Fibrinogen.
(5. Wastes.
(6. Other substances such as hor-
mones.
b, Cellular bodies of the blood.
(1. Red corpuscles.
(2. Shape.
(b. Origin.
(e. Function.
(4. Counting.
(2. White.
(a. Shape.
(b, Origin.
¢. Funetion.
{d. Counting.

D. The lymph system.

1. Composition of the lymph.
2. Important lymph vessels.
z. Collecting digested fats.
. Importance of the lymph nodes.
5. The lymph as a "medium of exchange" for
the cells.

E. First aid principies applicable to the
circulatory system,

1, 8toppage of bleeding.
a. Pressure points.
b. Apnlication of digitel pressure.
c. Tourniquets.
2. Treatment for shock.
3. Treatment for certain types of uncons-
ciousness.

VII. How Do Plante And Animals Secure The Oxygen
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Necessary For The Combustion Of Their Food?
A. Plants.

l. Release oxygen as a by-product of
photosynthesis.

2. Use oxygen continuously in the process
of respiration.
g. Inspiration,
b. Expiration.

3. Difference between respiration and
photosynthesis.

4, Exchange gases through pores.
a. Stomata.
b. Lenticels.

B. Respiration in animals.

1. Amoeba,
2. Paramecium.
z. Earth Worm,
. St arfi Sh '
5. Frog.
6. Fish.
7. Higher animals.

C. How man secures his oxygen.

1. The parts of the respiratory tract.
2. How our breathing apparatus works.
a. Digphreagm.
b. Intercoastal muscles and ribs.
¢c. Atmospheric pressure.
d. Osmosis.
3. Healthful practices in regard to respira-
tion.
a. Effect of correct posture.
b. Breathing through nose.
(1. Adenoids.
(2. Other nasal obstructions.
¢, Correct humidity.
d. Proper ventilastion.
e. Periodic physical examinations.
4, Artificiel respiration. ,
a. Causes of stoppage of breathing.
b. Methods of securing the vietim of
such an accident,
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51. In water.

2. Smoke-filled room,
(a. On eleectric wire.
(4, Gas-filled room.,
Standard technique.
Supplementary treatment.

How Are Wastes Removed From The Bodies Of
Plants And Animels?

A, Plants.

1. Release carbon dloxide.
2. Water vapor.

B. Animgls.

Lo
2
3.

I,
5e
6.

Amoebsa.
Paramecium,.
Flat worms.

8.
b.

Plangria.
Tapeworn.

Starfish.
Earthworm.
Birds.

C. The excretory system in man.

1.
2.

3

Lungs.
Kidneys.

a.
b.

Uro-genital system.
Hygienic practices.

Large intestine.

8.
b.

Function.
Regular elimination 1s a necessity for
an efficlent body.

Skin.

a.
b.

Ce
a.

Ls
e

Structure.

Funetions.

(1. Excretory.

(2. Thermostatic.

(3. Protective.

Bathing a necessity for efficient
functioning of the skin.

First-aid treatment of wounds and burns.
The use of cosmetics.

"Quackery" in skin conditions.

The value of periodic physical examina-
tions.
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IX. How Does The Body Utilize Energy Secured From

Food?

A. Muscular system,

B.

1.

Muscles differentiated asccording to
structure.

8. Smooth.

b. Striated.

¢c. Cardiac.

Muscles arranged according to use.
a. Extensors.

b. Flexors.

¢. Sphincter,

Muscles differentiated according to
nervous control,

a. Voluntary.

b. Involuntary.

Causes of muscular fatigue.

The hygiene of the muscular system.
a. Exercise.

b. Rest.

¢. Muscle tone.

d. Physical culture.

First aid to injuries of muscles,
a. Strains.

b. Brulses,

c. Foreign material imbedded in musecles.

Skeletal system.

1.
2

Funetion of the skeleton.
Types of joints.

a. Elastic.

b. Movable.

(1. Hinge.

(2. Ball-and-socket.

E Pivot.

(4. Gliding.
Divisions of the skeleton.
a. Appendicular,

b. Axial.

(1, Cranium.

(2. Spinal column,

(3. Thorsecic girdle.

(4. Pelvie girdle.
Structure of a bone.
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5. Dietery requirements for healthy bones.
6. First aid treatment for:
a. Sprains.
b. Dislocations.
¢. Fractures.
(1. Simple.
(2. Compound,
(3. Green stick.

Suggested Activities:

1, Study and sketch cells as they appear under the
microscope. Label as many structures as possible.
Observe amoeba, peramecium, other protozoa, onion
cells, elodea, any other plant cells avallable, and
prepared slides of cells,

2. Name the important parts of a cell and tell the
possible use of each.

3. Consult your instructor and with his advice demon-
strate the process of osmosis. Write a short paper
explaining this process.

4, Study and sketch the structure of roots, stems, and
leaves. Label all parts. On a separate sheet dis-
cuss the function of each part.

5. Write a short explanation of the process of photo-
gsynthesis.

6. Describe an experiment that will prove that oxygen
is produced as a2 by-product of photosynthesis.
Include a sketch of the apparatus.

7. Make a list of methods of testing for the various
foods. These methods must be practical for labora-
tory use. Be prepared to demonstrate them, Ask
your teacher about equipment and materisls.

&. Make a comparative study of the digestion of food
in animals. Record your findings in chart form.

9. Construct a chart listing the vitamins, their use,
and their best source,
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b & N

12.

13,

15.

16.

17.
18.

19.
20.

Te

Secure a label from the container of some preparsa-
tion that is teken maginly for its vitamin content.
Write a discussion of this product. Understand
all the terms used on the label. Compare the label
with the advertising for this product.

Investigate and write a paper on the value of local
fish in the vitamin processing industry. One
member of the class could write to the Bio-chemistry
Laboratories, Astoria, Oregon, for information con-
cerning this new industry.

Make a list of "food fads" practiced by people of
your acquaintance.

Select one of the commonly advertised reducing diets.
Discuss 1ts merits and 1ts dangers to the health
of the person using it.

Keep & record of your diet for three days. Examine
it from the stendpoint of the material studied in
this unit. Discuss 1t as to whether it was correct
or cdefiecient.

Weigh yourself end consult a2 helght-weight table.

If you are overweight, prepare a reducing diet for

a three-day period. If you are underweight, prepare
a three-dsy diet that should tend to increase your
weight. If you are nearly as you should be, prepare
a diet for a like period that should tend to meintain
your present weight. These diets should observe all
the principles of correct dieting,

Discuses the utilizstion by the body of a glass of
milk under such heasdings as: its composition, strue-
tures encountered during its digestion, changes

mede by the various enzymes, its absorption, and

its assimilstion.

List the names and uses of the permanent teeth.

Describe the movement of liquids in plants. Name
the structures involved.

Make a comperative study of circulation in animals,

Discuss the composition of blood. What is the func-
tion of each part?



21.

22.

23,

oL,
25.

26.

27«
28,

29.
20

31.
320
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After you have examined the laboratory exhibits

and demonstrations asnd any chart or diagram at

your disposal, begin with the right auricle,

and neme the parte of the human circulatory system
in the order in which a drop of blood passes through
the body.

Meke a diagrammatic sketch of the heart showing the
chambers, valves and point of entry and exit of

the important vessels.

Be able to demonstrate the pressure points for
control of arterial bleeding, the stoppage of
bleeding by digital pressure, and the use of the
tourniquet,

What is the function of the lymphatic system?

Record your rate of breathing and pulsé before and
after exercise. Explain the reason for any change.

Explain the operation of the respiratory tract in
man. :

Discuss the importance of proper ventilation.

Be able to demonstrste the Schafer Prone Pressure
Method of ertificial respiration.

Divide into groups of three and be able to demon-
gtrate the spproved methods of transportation of
the injured.

Discuss excretion in plante.

Describe the process of excretion in man.

Discuss the dangers and "quackery" confronting
the users of cosmetics and skin preparations.

What are the important functions performed by the
human skeleton?

Name the two chief kinds of muscle and explain
the differences between each.

Name the types of joints and give an example of
each.
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The following are numbers of books listed in

the Bibliography A that will prove to be helpful in

the study of this unit:
9, 13, 14, 18, 23, 32, 33, 35, 36, W1,

52, 53, 63, 64, 67,

120,
165,
212,
238,
28k,

121,
166,
el3,
oh2,
285,

12k,
167,
21k,
au7,
286,

126,
169,
216,
251,
284,

68’ 71, 78; 88; 98’

131,
175,
217,

253,
289,

135,
188,
219,

257,
295,

139,
189,
221,
258,
299.

141,
203,
a2k,
269,

100,
145,
205,
229,
272,

47, 50,

108, 116,
152, 164,
210, 211,
233, 235,
275, 277,
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A, Charts

1.

2.

5.

American Dentasl Association, Dental
Health Charts.

Care of the Teeth.

Normal Healthy Teeth.

American Meat Institute.
59 East Van Buren St., Chicago, Illinois.

Meat Buyer's Guide--Pork.
Meat Buyer's Guide--Beef.

Bachin Chart,
Vascular System,

Fishbein Heslth and Hyglene Serles.
Blood and Circulatory System.

Care of The Ear, Nose, and Throat.
Care of the Teeth. ‘
Cleanliness and Sanitation.,
Digestion.

First Aid.

Foods.

Heating, Ventilating, and Respiration.
Lymph and Lymphatics System.
Muscles and Exercise,

Physiological Effects of Aleohol,
Posture, |

gafety.

Skeleton.

Social Effects of Alechol.

Tebacco and Habit Forming Drugs.
Vitamins,

General Biology Charts.
Leaves, Roots, Stems.

Johnston's Physiology and Hygiene Charts.

Lymphatics and Orgens of Digestion.

Showing Effecte of Alcohol on the Body.

Showing Effects of Tobacco on the Body.

The Brain, Nervous System and Structure
of the Skin.
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10.

11.

12,
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The Heart, Arterial Blood Vessels, Capil-
lary Blood Vessels, ete.

The Joints and Ligaments and the Structwre
‘of the Ligaments and Cartilage.

The Muscle System and the Structure of
Muscle.

The Skeleton end Structure of the Bone.

Veins, Organs of Respiration, Circulatory
Systen,

Jurica Bilology Charts.
Animal Cell Types.
Dicotyledonous Stem.
Monocotyledonous Stem.
Root and Plant Functions,.
The Leaf.

Longworthy Food Serles.
Series of 15 Charts on Subjeet of Food and
Dietetics.

National Live Stock and Meat Board.

407 South Dearborn Street, Chicago, Illinois

Food Vglue Charts. Presenting in Graphic
Form the Nutritive Value of Common Foods.
1934, 15 p. Booklet. Free. g%" x 10"
Charte. Food Values: Vitamins, Calories,
Protein, Phosphorous, Iron and Copper,

and Calcium. Free. &" x 103" Series:
Identificstion; Wholesale and Retail Cuts.
Free. Veal Chart; Fresh Pork; Lamb Chart.

Pfurtscheller Zoology Charts.
Crayfish.

Frog.

Paramecium,

Perch.

Starfish.

Philips Biology Charts.
Frog, Vascular System.
Leaf, Cross Section, Stomatsas, etc.

Smallwood Botanical Charts.
Leaves, AdJustment to Light.
Leaves, Kinds.

Leaves, Special Uses.
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Monocots and Dicots.

Stems, for Display of Leaves.
Stems, Specisl Uses.

Structure and Function of Roots.

13. The Arnold Physiology Charts.
Circulatory. '
Fremework of the Body.
Muscles.
Orgens.of Digestion,
Skin, Heir, asnd Excretory Organs.

14, The Winslow Health and Hygiene Charts.
Circulation.
Dental Hygilene.
Digestion.
Food Vglues.,
Health and Air.
Living Substarc e.
Secretion and Excretion.
The Muscular System.
The Skeletal System.

1~.15, Turtox Class-Room Charts
Alimentary Canel,
Circulation of Blood.
Corn Stem,
Dicot Root.
Dicot Stem Anatomy.
Excretion of Waste.
First Layer of Organs of the Human Torso.
Human Circulatory Systemn.
Humen Heart and Lungs.
Human Mouth Cavity.
Human Neck and Pharynx:.
Human Skeleton (CR31) and (CR31.1).
Human Skin,
Joints.
Leaves (CR72.1) and (CR 72.2).
Monocots and Dicots.
Monocot Stem Anatomy,
Musecles.,
Muscles of Human Arm and Hand.
Muscles of Human Leg and Foot.
Museles of Human Trunk.
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Privet Leaf,

Respiration,

Root Anatomy.

Second Layer of Organs of the Human Torso.
The Skeleton.

Third Layer of Organs of the Human Torso.
Types of Animal Cells.

Typical Cells.

16. Turtox Wall Charts.
Human Circulatory System.
Humen Head.
Human Skeleton.
Human Skin. ,
Monocot and Dicot Anslysis,

17. U. 8. Superintendent of Documents.
Washington, D. C.
Childrens Bureau.

#3 Posture Standards for Boys. 1926. 3
charts. Egch ZS x 24 in., 25¢ per
set., (L5.1h4:P84/1-3).

#4 Health Protection for Eveny Child.
Poster. 37 22.5 x 31.5 in. 10¢.
(L5, 14:H34/

#6 Posture Standards for Girls., 1926. 3
charts., Each 38 x 24 in., 25¢ per
set. (L5.14:PgL/4-6).

#7 Good Posture in the Little Child. 1934,
Poster. 24 x 35.1 in. 15¢,
(L5.14:P84/7).

#8 Position of Skeleton in Good and Poor
Posture. Poster. 1939. 34 x 24 in,
5¢. (L5.14:P8L4/8).

Health Egucation.
#4 Weight-Height-~Age Tgbles for Boys and
Girls. (Revised Tgbles) 1923. 1 page.
111, 5¢. (Il6 27:wha/h) .,
B. Films.
1., Oregon State College.

Food Mekes a Difference.
16mm, silent, 2 reels.
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2. University of Californis.

#121.,
#127.
#158.,
#159.
#160,
#203.
#aok,
#205.
#206.
#271.
#276.
#315.
#316.
#326.
#327.
#334.
#335.
#336.
#339.
#340.
#869.
#8823,
#2518,
#2570,

Circulation.
16mm, silent, 1 reel, $1.00.
Blood, The.
16mm, silent, 1 reel, $1.00,
Living Cell, The.
16 mm, silent, 1 reel,$1.00.
Breathi ng.
16mm., silent, 1 reel, $1.00.
Circulsatory Control.
16mm. sound, 1 reel, $1.50.
Body Framework.
16mm. silent, 1 reel, $1.00.
Muscles.
16mm. silent, 1 reel, $1.00,
Posture.
16mm, silent, 1 reel, $1.00.
Skin, The.
16mm, silent, 1 reel, $1.00.
Care of the Teeth,
16mm, silent, 1 reel, $1.00.
Digestion.
16mm, silent, 1 reel, $1.00.
Urinary System.
16mm. silent, 1 reel, $1.50.
Regpiratory System, The.
16 mm silent, 1 reel, $1.50.
Green Plant, The.
16mm. silent, 1 reel, $1.00.
Feet, The.
16mm, silent, 1 reel, $1.00.
Respiratory and Urinary Systems.
16émm, silent, 1 reel, $1.50.
Heert and How It Works,
16mm, silent, 1 reel, $1.50.
Blood Vessels and Their Function.
16mm, silent, 1 reel, $1.00,
How We Breathe.
16mm. silent, 3/4 reel, $.75.
Protoplasm, Beginning of Life,
16mm, silent, 1 reel, $1.00.
Protozoa, The.
16mm, silent, 2 reels, $2 00.
Pinocytosis--Drinking by Cells.
16mm. silent, 1 reel, $1.00.
Roots of Plants.
16mm, sound, 1 reel, $1.00.
Leaves.
16mm, sound, 1 reel, $1.50.



#2584,
#2606,
#2670.
#2730,
#2769.
#2835,
#2858.
#2867.

#2885,
#2890.

Mechanics of Breathing,
16mm. sound, 1 reel, $1.50.

&0

Heart and Circulation of The Blood.

16mm, sound, 1 reel, $1.50.
Digestion of Foods,

1lémm. sound, 1 reel, $1.50.
Alimentary Tract, The.
16mm, sound, 1 reel, $1.50.
Heart Disease.

16mm, sound, & reel, $1.00.
Food and Nutrition. ‘
1émm, sound, 1 reel, $1.50.
Life Saving.

16mm, sound, 2 reels, $2.00.
Men of Medicine.

16mm, sound, 1 reel, (600-ft., size).

$3000.
Work of the Kldneys.

16émm., sound, 1 reel $1.50.
Control of Body Temperature.
16mm, sound, 1 reel, $1.50.,

#2926TFC. Fit to Win.

16mm. sound, 1 reel, $1,00,

#2962TFC. Sport Stamina.

16mm., sound, 1 reel, $1.00.

C. Glass Slides.

l. Oregon State College.

116G,
117G,
119G,
253G,
27 *®

Hezlth and Common Sense, 36 slides.
First Aid, 24 slides.
Physiclogy, 48 slides.
Wood Anatomy, 14 slides, colored.
Policing The Mouth, 39 slides, colored.

275G. A Tale of Soap and Water, 42 slides,

colored.
H.8.D.A.

Food Makes a Difference, 60 slides.

D. Film Slides.

1. Oregon State College.

160. Funetion of Living Things, 29 pictures.
162, Bones and Muscles, 18 pictures.
163, Blood and Its Circulstion, 21 pictures.
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Free and

A.

D.

E.

&l

164, Respiration, Skin, Kidney, 23 pictures.
167. Foods and Digestion, 25 pictures.
211, Food Mskes a Difference, 60 pictures.
213, Good Posture for Health and Beauty,

38 pictures.
392, Care of the Feet, 53 pilctures.
393. A Tale of Soap and Water, 49 pictures.
394, Policing the Mouth.

Models.

1. Jewell Models for Biology (come in four
series).

Inexpensive Reference Material:

American Dental Assoclation, 212 East Superior
Street, Chicago, Illinois.
1. A List of Dental Educational Material.

16 pp. 1il. Free.

American Medical Association, 535 N. Dearborn

Street, Chicago, Illinois.

1. The Dangers of Carbon Monoxide Poisoning and
Measures to Lessen These Dengers. 1930,

17 pp.

American Red Cross, Pacific Area, Cilvie Audi-

torium, San Francisco, Cazlifornia.

1. ARC 1026. The Red Cross on the Highways.
1937. Free.

2. ARC 1031. Highway Emergency First Aid
Stations. 1939, Free.

3, ARC 1032, First Aid Organization and Courses.-
1938, Free.

Cleanliness Institute, 381 Fourth Ave., New

York, New York,

1. Halloek, G. T., A Tale of Soap and Water,
1924, 96 pp. Free. '

Earl Snell, Sec. of State, Salem, Oregon.
1. Oregon Traffic Accident Facts. An Annusl
7, Puyblication Summarizing Accidents. Free.



F.

H.

I.

g2

Ford Motor Company, Dearborn, Michigan.

1. Ray W. Sherman, "How to Become A Skilled
Driver®. 63 pp. 1il. Free. (Ford
Goed Drivers League.)

General Biological Supply House, (The), 761-
763 East 69th Place, Chicago, Illinois.
1. Turtox Service Leaflets.
#2 Preserving Zoological Specimens.
#a Preserving Botanical Specimens.
#it The Care of Protozoan Cultures in
the Laboratory.
#21 Preparation, Injection and Care of
Embalmed Specimens.
#42 Laboratory Dissections.
#49 Nutrition Experiments.
2. Turtox News.

Institute of American Meat Packers, 59 East
Van Buren St., Chicago, Illinois.

Metropolitan Life Insurance Company, 600
Stockton St., San Francisco, Cglifornia.

Health Bulletins For Teachers.
1. Cell Architecture. Sept. 1940.
2. Controlling the Body's Chemical Activi-
ties. Nov. 1940. '
3. Factors Influencinﬁ Arterial Blood
Pressure. Feb, 1941,
4, Factors of Safety in Body Structure and
Function. April. 1941,
5. Getting Rid of Waste Products. Nov.
1939.
6. Nature and the Physician. May. 1940.
7. Out of 0Old Fields, New Corn. Sept.
1941,
8. Regulating Body Temperature. Feb.
1940,
9., Sleep. Jan. 194l,
10. Telegrams From the Heart. The Electro-
cardiograph. May. 1939.
11, The Chemical Control of Body Functions.
MarCh ° 191"0 ®
12. The Kidneys and Their Work, Dec. 1940.
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K.

M.

N.

0.

P,

&3

13. The Manufacture and Safeguarding of
Blood. Jan. 1940,

14, The Tissue Fluids. Oet. 1940.

15. The Year's Progress in Medical Science
and Public Health. June. 1940,

16. The Year's Progress in Medical Science
and Public Health. June. 1940.

National Assoclation of Msnufacturers. 14 West

49th 8t., New York, N. Y.

1. Do Good Working Conditions Pay? 1938. 36
pp. Free,

2. Industrial Health Advances. 1939, 9 pp.
Free,

3. Who's Too Small For a Heslth Program? 1939.
9 pp. Free.

Netional Conservation Bureau, Education Division,

60 John St., New York, N, Y.

1., Getting Results Through Safety Education
Series.

National Sgfety Council, 20 N, Wescker Drive,

Chicago, Illinois.

1. Accident Facts. 104 pp. 1il. (Annual
Summary on Accidents).

Public Affgirs Committee, Inc., 30 Rockefeller
Plaza, New York, :
1. Rowntree, Jennie I., This Problem of Food.

1939, Pamphlet #33. 10¢.

S8ignal Press (The), Evanston, Illinois.

1, Pzrental Alecoholism and the Child. 2 pp.
2%,

2. Is Beer Harmless? 2 pp. 2%.

Taylor Instrument Companies, Rochester, N. Y.
1, Humidity: Its Effect On Our Health and
Comfort. 10¢.

U. S. Superintendent of Documents, Washington,
D. C.
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Write for free price listes of publications
on biological subjects.

#11 Foods and Cooking.

#21 Fishes.

#3%,Animal Industries.

#39 Birds and Wild Animals.
#U41 Insects.

#43 Forestry.

#4l Plents.,

#51 Hesglth.

#71 Children's Bureau.
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CHAPTER IV

UNIT 3
BEHAVIOR OF ORGANISMS

BIOLOGY
Time: 20 days.
BEHAVIOR OF ORGANISMS
PLAN
Me thod

Pretest for Unit 3.

(See the Plan for Unit 1, pp. 19)
Presentation.

(See the Plan for Unit 1, pp. 19)

Distribute the duplicated coplies of the Out-
line of the Unit and Suggested Activities.

Rotate the membership of the standing commit-
tees.

Arrange the three potted plants for the
demonstration of the response of stems to
gravity (see 5th day). '

Soak the corn seed to be used the next day.

Feed the animals in the aquarium and the
terrarium,
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Supervised study.

Continue the examination of the Outline
of the Unit.

Arrange the two potted plants for the demon-
stration of the response of stems to
light (see the 5th day).

Display charts and models of the eye, ear,
brain, and nervous system.

Supervis ed study.
Work on the Suggested Activities.

Check the equipment to be used in the demon-
strations on the followlng day.

Feed the animals in the aquarium and the
terrarium,

Class discussion.

Purpose: To discuss tropisms in plants and
to observe some of the tropistic responses
of plents.

Response of stems to gravity. Take three
potted plants 6 to 10 inches in height,
preferably plants that have but one main
stem and no lateral branches. Sunflower,
coleus, or tomato are sultable for this.
Place one pot on its side so that the
gstem is horizontal to the pull of gravity.
Suspend one upside down so that the stem
is pointed toward the gravitational pull.
Keep the third plant as a check. Examine
the stems at the end of 4 days.

Regponse of stems to light. Take two
potted plants with straight stems. Place
one in such & position that it will be
strongly lighted from but one side. Keep
the second plant where it will receive
light equally well from all sides. Com-
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pare the two after 2 days. Plant bean,
peas, oats, or sunflower seeds in two
small containers in moist sol]l or peat
moss. Cut 2 slit 1 inch by 1/4 inch in
one side of an empty pasteboard box.
Invert this over one of the containers.
Compare the reaction of these seedlings
with those illuminated equally on all
gldes.

Reaction of roots to gravity. Line a
glass funnel with filter paper and fill
with peat moss, sand, or sawdust, thor-
oughly sosking this filler., Place socked
corn grains at 1 inch intervals between
the glass and the filter paper. Keep
moist and in s warm place. Roots should
appear in 3 or 4 days. Note that the
primary roots grow in the direction of
the pull of gravity. After the roots

are about 1 inch long carefully remove
half of the germinating grains. With a
sharp blade cut off about 1/8 in. of the
root tips of the two or three specimens,
leaving the balance of the original half
uninjured. Replace uninjured and the cut
tips in the funnel so that the primary
roots are pointing upward. Keep moist and
werm and examine at the end of 3 days.
The inverted roots with the tlips intact
will have curved and turned downward while
the cut ones remain upright and uncurved,
indicating that the tips (meristematic
tissues) are necessary in responding to
gravity. Compare with the roots which
were not removed from the container,

Have the pupils draw conclusions from
their observation of the reaction of the
parts of plants to light and gravity.

These should be interperted in terms

of positive and negative responses to these
stimuli, _ \

Supervised study the remainder of the period.
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Supervised study.
Work on the Suggested Activities.

Check the equipment to be used in the
observation of the response of animals
to stimull at the next meeting of the
class.

Examine the root tips of the corn seed
used in the demonstration to show the reac-
tion of roots to gravity.

Feed the animals in the adquarium and the
terrarium,

Class discussion.

Purpose: To observe the reaction of
certain animals to stimuli and to inter-
pret these observations in terms of pupil-
drawn conclusions of the behavior of

these animels,

Many of the experiments of this type

can be performed by the individual pupil
or can be demonstrated effectively to the
class by a group of pupils. For the most
part the demonstrations should serve as
problems to be solved by the class rather
“than illustrations of fact already learned.
If planning on individual experimentation
or pupil-demonstration have an organized
procedure to follocw, This may be teacher-
or pupil-organized and should be placed

on the blackboard or duplicated for
distribution.

Response of protozoca to light. Fill a
pill bottle with protozoa culture, pre-
ferably pure culture of paramecium as they
cen be seen readily with the unaided eye.
Cork tightly snd place in a horizontal
position. Cover one-half of the bottle

by plaecing it in an opadue pesper tube
large enough so that the bottle can be
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inserted and withdrawn without disturb=
ing the distribution of the protozoa.
After 30 minutes remove the cover and
note the distribution of the organisms.

Response to weak scid., Warm a small piece
of peraffin in warm water, Mold a layer
of this about 1 1/2 inches long by 1/2
inch wide by 1/8 inch thick on a glass
slide. Cut or press out the middle
portion of the paraffin so as to form a
narrow trough about 1 inch long by 1/4
inch wide. Make a shallow depression in
the paraffin layer about 1/& inch from

the end of the trough. Leading from

this depressicn into the end of the

trough place a short piece of thread form-
ing a wick. Add a drop of wesk hydrochlor-
ic scid (about 1 drop of zcid to 10 cc.

of water) to the depression. Nearly fill
the trough with protozoa culture. Ob-
serve the resction of the protozos when
approaching the acid.

Response to electric current. Nearly
fill the paraffin trough with protozoa
culture. Ley a wire leading from one
pole of a dry cell in one end of the
trough. Carefully observe their reaction
when the wire from the other pole 1is
touched to the other end of the trough.
The animals quickly accumulate near the
negative pole., If the poles are reversed
the response is repested. If using
paramecium, the best results can be seen
by using a black background in good light
without the microscrope.

Many experiments can be worked out using
hydras, planaris, earthworms, larvae of
insects, and other animal s,

Supervised study the remsinder of the period.
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Field trip.

Purpose: To observe the condition of
the common plants as to appearance and
evidence of growth as compared with
the conditions encountered on the last
trip and to survey the presence of
snimal life.

This walk is one of a series to acquaint
the pupils with the year-around appearance
and condition of plant and enimal life in
this vicinity. Attention should be called
to the presence or absence of typical
communities at this season.

Collect the notes made by the pupils on
their observetions.

Supervised study.
Work on the Suggested Activities.
Return the notes on the field trip.

Dissect several animals, such sag the earth-
worm, crayfish, and frog, to display their
nervous systems. These may be preserved
in 10 per cent formalin solution (see
Suggested Activity No. £).

Feed the animals in the aquarium and the
terrarium.

Class discussion.,

Purpose: To obsgerve some of the simple
reactions of the frog.

Response to contact. Touch the surface

of the eye gently with 2 pencil. Notice
the reaction. Repeat this several times
for each eye to show that they react inde-
pendently of each other., Tickle the
nostril of the frog with a sharpened
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matchstick. Notice that it closes.

Repeat and watch the eyes at the same time,
The eye on the same side of the head as the
stimulated nostril closes. Assoclation
between the two reflexes. With a sharp-
pointed object scratch the side of the frog.
Usually the frog will 4rike at the stim-
ulated area with its hind foot. This 1is
celled the "seratch reflex." Place the
thumb on one side of a frog and the
forefinger on the other and squeeze re-
peatedly with a stroking motion. The

usual response is a croask at each squeeze.

Response to chemicsls. Bring the tip of

e match moistened in smmonia slowly toward
the frog's eye but do not touch it. Do
the same for the nostril. Moisten the
meteh agein and touch it to the jaw.

This should result in a front leg scratch.
Place some ammonia on the frog's back.
Wesh the frog after each application

to remove the ammonia and prevent destruc-
tion of the skin.

Response to electric shock. Plzce the
leads from a dry cell about 1/4 inech
eapart on the side of the frog. This
should initiste the sgcratech reflex.

Prepare a medium-sized frog by decapitat-
ing it or pithing the brain and suspend it
from a rack by means of a small hook.
Apply ammonia to one side of the back and
observe the scratch response. Apply it

to the abdomen and notice the ability to
"locate" the ares.

Supervised study the remainder of the period.
Contact a person to discuss mental hyglene

and lesd the cls ss discussion (see the
15th day).
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11 Supervised etudy.

Check the material to be used in the

class discussion of the simple reactions of
the humen being to stimuli at the next
meeting of the class.

Feed the animals in the aquarium and the
terrarium,

12 Class discussion.

Purpose: To observe some of the simple
regctions of our body to stimuli.

The iris response., Have the class work
in peirs. One sits so that he faces a
window or source of light while the other
observes the pupils of his eyes. Shade
one eye with a dark card. Remove the
card and observe the shrinking of the
pupil. Repeat several times allowing a
short interval in each case for adjust-
ment. While one of the pair observes the
other's eyes let the subjeet focus upon
an object close at hand and then upon

an object far away. The observer will
notice a change in size of the pupil.

The inverted image. That an image of an
object is really focused upon the retina
in an inverted form but that we learn to
transpose it mentally and unawares can
be demonstrated as follows: make a
pinhole in a card or a plece of peper and
hold it about 1 inch from the eye, look=-
ing through the hole. Close the other
eye. With the free hand pass a pinhead
between the pinhole and the eye, causing
the pinhead to move from below upward.
The head will appear to enter the visual
field from gbove,

The knee Jjerk, 8Sit in a chair and cross
one leg over the other allowing the lower
part of the cvrossed leg to hang limply.
Tep the area just below the knee cap with
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a mallet, edge of the hand, or a narrow
book, The leg straightens without the
control of the subject.

Tactile response. Push two sewing need-
les, one through each side of an ordinary
cork at such an angle that their points
come together and in such a2 manner that
the distance between the goints can be
increased by withdrawing the pins. With
the points close together explore the
forearm. If the pins are close enough
together they will give the sensation of
a single contact. Separate the points a
little at a time until they are Jjust

wide enough to give the impression of

two points. This represents the distance
apart of the separate sense areas of con-
tact. Compare this distance as it is
found on the palm of the hand, forehead,
end the back of the neck. Do not press
hard enough to cause pain as pain and
pressure are separate senses.

Temperature response. Check the area of
the back of the hand and the forearm to
locelize areas sensitive to heat and
cold., Use steel knitting needles for the
exploring. Cool the needles in cracked
ice and make a mark every place the
sensation of cold is felt. Heat the
needles in hot water to localize the warm
sensory sareas.

Place the finger of one hand in a tumbler
of water that feels hot, leaving it there
for 1/2 minute. At the same time have a
finger of the other hand dipped in g tumb-
ler of cold water, leasving it there for
the same length of time. Pour the two
tumblers of water together in a third and
quickly insert the two fingers. It feels
cold to one finger and hot to the other,

Supervised study for the remsinder of the
period.
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Supervised study.
Work on the Suggested Activities.

Exhibit any material owned by individual
teachers or the school system for measur-
ing intelligence. Use samples of tests
not used in the school.

Supervised study.
Work on the Suggested Activities.

Feed the animals in the aquarium and the
terrarium,

Class discussion.

Purpose: To discuss the importance of
mental hygliene to the emotional stability
of the individual and how to maintain
emotional health.

This discussion should consist of a

short telk by some outsider followed

by a question period. The location of the
school will influence the professional
types that will be available., Some
medical doctors would be willing to dis-
cuss this subject. Schools near our state
institutions should be able tec contact
gsome of their psychiatrists. Members of
the local staff that have a major or minor
in psychology should be eble to present
this material in an interesting manner.

Announce the oral presentation for the 1l7th
day. Assign the sctivities.

Supervised study.
Work on the Suggested Activities.

Feed the animalsg in the aquarium and the
terrarium,




17

18

19

20
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Distribute the pupll self-test.
(see the Plan for Unit 1, pp. 26)
Oral presentations of assigned activities

(See the Plan for Unit 1, pp. 26)

Continue with the oral presentations and
eriticisms.

Supervised study for the remainder of the
period.

Summary exercise,
(Ssee the Plan for Unit 1, pp. 27)

Check the laboratonﬁ equipment and supplies
needed for Unit 4, Meke arrangements to
secure any that are missing.

Order properly prepared seeds of albino
maize (see the Plan for Unit 5, pp. 147
3rd day). '

Feed the animals in the eaduarium and the
terrarium,

Evaluation of the unit.
(see the Plen for Unit 1, pp. 27)

Score and discuss the tests.
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BIOLOGY
Unit 3. _ Time: 20 days.
BEHAVIOR OF ORGANISMS

Objectives:

1. To realize that both plants and animels respond
to the stimuli of their enwironment by behavior which
enables them to survive,

2. To learn about the typical responses plants and
animals meke to the stimuli in thelr environment.

3, To cultivate an interest in the behavior of
organlsms and its significance.

4, To realize that it has been the development of
increased mental processes that has enabled man to
dominate his environment.

5. To develop an understanding and apprecistion
of mental health.

6. To develop an understanding of dangers to our
sensory equipment and how we may prevent its damage.

Outline of the Unit:

I. What Is The Nature of The Responses Made By
Plants And Animals To The Fectors Of Their
Environment?

A, Tropisms. A tropism is a simple turning of
‘a living organism in response to a force,
or material outside itself,

1. The response to & stimulus may vary
according to intensity.

2. The response to a stimulus need not be
a direct positive or negative reaction.

3. Tropisms may change with changes in
physiological state.
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4, An organism may simultaneously be under

s

the influence of several tropisms,
The tropistic response made by an or-
ganism must be on the whole favorable
it.

B: Tropisms of plants

1

g:
6.

2

Phototropisms.
Hydrotropism.
Geotropism.
Thermotropism.
Thigmotropism.
Chemotropism,

C. Responses made by animals.

1.

2

II. Whet Is The Nature Of The Organs And Tissues

Behavior not involving 1nte111génce.

8. Tropisms,

b. Reflex sction.

¢c. Instinctive.

4., Emotional behavior.
Intelligent behavior in animals.
g, Memory.

b. Reasoning.

to

Involved In The Behavior Of Plants And Animals?

A. Nervous systems in plants and lower animals.

Le
2.

i
Ba

Evidence in plants.
Ccelenterates.
Echinoderms.
Annelid worms.
Mollusks.
Arthropods.

B. The nervous system of man,

1. Nervous tissue is made up of irregular-

shaped cells called neurons.
a. Speculation as to number.
b. Parts of a neuron.

(1. Cell body.

(2. Dendrite.

(3. Axon,
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c. Types of neurons.
(1. Sensory.
(2. Motor.
(3. Associative.
d. Synapse.
Divisions of the nervous system.
a. Cerebrospinal system.
(1. Brain.

(a. Parts.

(b, Size.

(ec. Function.

(2. Spinal cord.
(a. Protection.
(b. Spinal nerves.
(3. Nerves.
b. Autonomic system.
(1. Ganglia.
(2. Plexus.
Forms of behavior in man.
2. Reflexes are simple inherent responses
not produced by training.
(1. Importance of reflexes.
(2. Example of reflex patterns.
(3. How a reflex act takes place.
b. Instinctive responses.
(1. Part played in animal activity.
(2. Disagreement among psychologists
concerning importance and number.
(3. Classification of instincts.

(a. Nutritive.

(b. Defensive,.

(¢c. Reproductive,

(d. Social.

c. Habits and their formation.
(1. Importance.
(2. Law of habit formation.

a. Make a strong start.

(b. Act on every opportunity.

(e. Allow no exceptions until aect
is learned.

(d. Avoid fixed set habits. Keep
open=minded and try out new
ways of doing things.

(3. Conditioning.
d. Intelligence.
(1. Assisting factors.

(a. Health.
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(b. Ambition.
(e. Incentives.
(2. Measurement.
e. Mental disorders.
(1. Insanity.
(2, Feeblemindedness.
(a. Inhibitions.
(4, Neuroses.
(5. Psychoses.
f. Mental hygiene.

C. The part pleyed by the hormones in regulat-
ing man's body.

1.
2e

Hormone.
Ductless glands and their secretlon
(endoerine).
e. Thyroid.
(1. Hormone.
(2. Loecation.
(2. Basal metabolism test,
(4, Conditions caused by improper
functioning of the gland.
b. Adrenal (suprasrenal)
(1., Hormone.
(2. Loecation.
(3. Function.
¢. Thymus.
(1. Location.
(2. Association.
d., Pituitary.
(1. Location.
(2. Association.
e. Parathyroid.
%1. Location.
2. Regulate.
f. Pineal gland.
(1. Location.
(2, Function,
Other glands that secrete hormones.
a. Pancreas.
b. Sex glands.
c. Liver.
d. Intestines.
e. Spleen.
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III. What Are The Structures That Enable Man To
Contact His Environment?

IV.

A.

D.

E.

The eye.

l. Parts of the eye and their function,
2. How we see,
R. Cere of the eyes,
. Who should we have examine and prescribe
glasses for our eyes?
5. First-aid treatment to injuries to the
eyes.

The ear.

1, Parts of the ear and their function.
2. How we hear.
3. Care of the ears.

The skin as a sense organ,

1. Touch.
2. Pain,
E. Cold.
. Heat or warmth.

Tagte buds.

1. Location.
2. Structure of a taste bud.
Z. Taste areas on the tongue.
. Conditions necessary for tasting.

OClfaetory rods.

1. Location
2. How we smell,

What Are Some Examples Of Social Behavior
Demonstrated By Lower Animals?

A.

Bees,

1, Castes of bees.
a. Queens.
b. Drones.,
¢. Workers.
2. Physical adaptations found on bees.
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The home of the bees.
Manufacturing honey.
The food of bees.
Importance of the bee.
. Life in the bee colony.

~ O\l &=\
.

B. Ants.

1. Castes of ants.
e. Queens,
b. Drones.
¢. Workers.,
2. Homes built by ants.
E. Demonstrations of strength.
. Life in the ant colony.

C. Birds.

D. Other animsals.

Suggested Activities:

L

Prepare a demonstration for the class using
commonplace examples that will distinguish be-
tween stimulus and response.

Set up a demonstration in the classroom that
will i1llustrate one of the tropisms carried
on in plants., Select one not already demons=-
trated so that all the forms will be observed.

Discuss any personal observation of animal
behavior that 1llustrates tropisms, reflexes,
instincts, memory, and reasoning.

If 1t is possible observe a demonstration bee
hive., Discuss the relation of each kind of
bee to the nomal activity of the colony.

With the assistance of your teacher, test the
response of some of the protozoa from the lab-
oratory culture to stimuli such as temperature,
light, and chemicals. Record your procedure
and observation.

If possible observe a demonstration ant colony.
Describe the sociazl life of an ant.
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1l.

12.

13.

1h,

15,

16.

17.

18,

19.

20.
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Examine the sensory equipment of the demonstra-
tion animals. Describe the structures found
on each animal and discuss tledr use and adapta-
tion,

Examine the nervous system of the animal dis-
sected to demonstrate the nervous system.
Describe the nervous system of the animal,

Examine prepared slides of nerve tissue. Sketch
a typical nerve cell,

Make a comparative study of the nervous system
of animals from the simplest to the vertebrates.

Study charts or models of the human eye and
ear. Maeke a sketch of each of these organs.
Label.

Meke a list of the ways in which your nervous
system serves you.

Discusg the behavior mechanism with which you
are equipped when you are born.

Discuse the role of habits in your everyday
life and behavior and fasctors in their forma-
tion.

Meke a list of the senses which you possess
and the organs that function in each.

Examine the cha rts or models of the human
brain, Sketch. Lsbel the parts.

Discuss the functions of each of the two great
divisions of the human nervous system.

Discuss intelligerce, its measurement, and the
value of treating it objectively in a guldance
program,

Construct a chart, curve, or graph that illus-
trates any of the known data concerning intel-
ligence.

Discuss mental hygiene and its importance to
each of us. :
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2l1. Examine the eye charts issued by the State
Department of Education. Check the vision
of each of your eyes at 20 feet and record
your findings.

22. Write a paper entitled, "The Care of The Eyes."

23, With the aid of the Periodical Guide select
and brief an article that is applicable to this
unit.

24, Prepare an oral report on one of the following

subjects:

a. First aid trestment of injuries to the eyes.

b. The care of the ears.

c. Intelligence testing.

d. Personal experiences with animals that
suggest that they think.

e. Diseases affecting vision.

f. The difference between an intelligent person
and an educatéd person.

g. Studies in genius,

h. Forms of hysteria.

i, Examples of social behavior in lower animals,

J. Psychology.

Reference Books:

The following are numbers of books listed in
Bibliography A that will prove to be helpful in the
study of this unit:

8 9, 13, 17, 18, 32, 35, 36, 47, 50, 53, 63, 6k,
65, 75, 76, 83, 92, 100, 126, 135, 137, 139, 142, 145,
158, 165, 174, 175, 185, 18%, 199, 203, 204, 209, 214,
216, 217, 221, 223, 231, 233, 235, 238, 241, 242, 251,
255, 257, 258, 259, 260, 265, 266, 267, 268, 269, 272,
a7k, 215, 276, 277, 279, 280, 282, 285, 287, 289, 290,
297.
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Visual Aids:
A. Charts
1. Arnold Physiology Charts.
Ear.
Eye.

Nervous System.

Fiedler Anatomical Charts.
Ear,

Eye.

Vision.

Fishbein Heelth and Hygiene Series.
Care of the Ear, Nose, and Throet.
Care of the Eyes.

Nervous System.

Frohse Anatomical Charts.

The Ear, The Eye.

The Peripheral Nervous System.
The Arteries and Veins.

Johnston's Physiology and Hygiene Charts.

Organs of Sense and Voice.

The Brain, Nervous System and Structurecof
the Skin,

Michel Anatomical Charts.
Circulatory and Nervous Systems.
The Spinal and Peripheral Nervous System.

Perrier and Cepede Zoology Charts.
Morphology of the Crayfish.

Nerve Cells and Nerve Fibers.

The Eye and the Retins.

Pfurtscheller Zoology Charts.
Clam,

Crayfish.

Frog.

Perch.

Starfish,

Turtox Wall Charts for Biology.
Human Eye and Ear,
Human Nervous Systemn.
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Turtox Class Room Charts for Bilology.
Humen Brain.

Human Ear.

Human Head.

Human Spinal Cord.

Smalisn Histology end Embryology Charts.
Nerve Tissue.

Winslow Health and Hygiene Charts.
The Ear.

The Eye.

The Nervous System.

B. Films.

1.

Oregon State College.

Realm of the Honeybee, The.
lémm., silent, Y4 reels.

University of Califo rnis.

#82. Man,

16émm. silent, 1 reel, $1.00.
#175. Ants, Nature's Craftsmen.

- 16mm, silent, 1 reel, $1.00.

#300. Palace of Honey.

16émm. silent, 1 reel, $1.00.
#%237. Human Voice, The

16mm. silent, 3/4 reel, $0.75.
#866. How We See.

16mm. silent, 1 reel, $1.00.
#2604, Nerwvous System.

16mm., sound, 1 reel, $1.50.
#2717. Reactions in Plants and Animals,

16mm. sound, 1 reel, $1.50.
#2826, How We Hear.

16mm, sound, 1 reel, $1.50.
#2834, Endocrine Glands. :

16émm. sound, 1 reel, $1.50.
#2920. City of Wax.

16mm. sound, 1 reel, $1.00.
#2955, Seeing Eye, The.

1émm. sound, 1 reel, $1.00.
#3014, Honey Bee, The.

16mm, sound, 1 reel, $1.5C.
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C. Film Slides, Oregon State College.

#1648, Nervous System, Eye, Ear, and Tongue.
19 pictwres.

#239, The Busy Bee, Its Life and Work.
28 pictures.

#325. How We Hear. 88 pictwres.

#3371, How We See. U5 pictures.

D. Models,

1. Jewell Models for Biology.

Free and Inexpensive Reference Material:

A.

B.

C.

D.

Institution For The Chinese Blind, 156 Fifth
Avenue, New York, N. Y.

1. Signeture of Helen Keller.
2. Free information concerning rehabilitation
of Chinese blind.

General Biological Supply House, (The), 761-
763 East 69th Place, Chicago, Illinois.

1., Turtox Service Leaflets: (Free)
#35. Studying Ants in Observation Nests.
#39., The Fresh-Water Hydras,
#U42., Laboratory Dissections.

2. Turtox News.

Metropolitan Life Insurance Compsany, 600 Stock-
ton Street, San Francisco, California.

1. Health Bulletins For Teachers: (Free)
Investigating Sight and Light: Optical
Instruments. February, 193%9.
Special Sensibilities. Mareh, 1941,

Oregon State Commission for the Blind, Sslem,
Cregon.

1. Disorders of the Eyes. 1938 by State Board
of Social Welfare of Kanses. 16 pp. leaf-
let. Free.
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E. U. S. Superintendent of Documents, Washington,
D. C. . '

1. Agriculture Bulletin:
#1724, Oviposition Response of Insects.
1925. 1& pp. 5¢. (Al.3:1324).
2. Agriculture Technical Bulletins:
#270. Chematropic Responses of the House
Fly, the Green Bottle Flies, and the
Black Blowfly., 19%1. 11 pp. b5¢%.
(A 1.36:270).
%, Census Buresu!
Deaf Mutes in the United States, 1920.
1923. 75 pp. 15¢. (C 3.2:34/13).
4, Childrens' Bureau Publications:

#2U, Social Study of Mental Defectives 1in

New Castle Co., Del. 5g. (L 5.20:24).
5. Eduecation Bulletin:

#18, Adjustment of Behavior Problems of
School Children, Descriptions And Evalua-
tion of Clinicel Progresm in Berkeley,

Californie, 1932. 78 pp. 10¢.
(I 16.3%:932/18).
6. Fermers' Bulletins:
#1198, Swarm Control. 1921. 30 pp. 1il.
5Z. (A 1.9:1198),
7. Fisheries Bulletin:
#8. Sensory Stimulation of the Oyster By
Chemicals. 1lo0¢. (C 6.12:37).
8, Labor Standards Bulletin:

#37. Protecting Eyes In Industry. 1940,

18 pp. 5¢. (L 16.3:37).
9. Public Health Bulletin:

#49, Opthalmis Neonatarium, Anglysis of
Laws and Regulations Relating to the
Prevention of Blindness in New Born
Children. 10¢. (T 27:12:49).

#92, Color Blindness, Its Relation to Other
Ocular Conditions and Bearings on
Public Health of Tests For Color
Senses Acuity. 5¢. (T 27.12:92).

#188, Studies in Natural Illumination in

Schoolrooms: 3. Effects of Clouds on
Daylight Illumination And on Daylight
Ratios. 25¢. (T 27.12:1&8).
10. Public Health Reports:
#146. Supp. Mentally Ill and Mentally Hand-
icapped In Institutions., 1938. 20
pp. 5¢. (T 27.6/2:1u46).
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11. Public Health Reprint:

#975. Eyesight of School Child as Determined
By ?he Snellen Test. 5%. (T 27.6/a:
975).

#979. Snellen Test. Variation In Eyesight
At Different Ages As Determined By
The Snellen Test. 1925. 6 pp. 1il.
5¢. (T 27.6/2:979).

#983, Endemic Goiter in Colorado. 5¢.

(T 27.6/2:983).

#1031, Strabismus And Defective Color Sense
Among School Children, Sex And Age
Incidence And Relation To Visual
Acuity. 5¢. (T 27.6/2:1031).

#1081, Goiter. Endemic Goiter and Intelli-
gence (Of School Children). 1926.
16 pp. 1il. 5¢. (T 27.6/a:1081).

#1108. Endemic Goiter And Physical Develop-
ment. 1. Cincinnati School Children.
1926. 16 pp. 5¢. (T 27.6/a2:1108).

#1189. Endemic Goiter in Oregon. 1927.
5¢. (T 27.6/2:1189).

#1265. Nature of Effect of High-Frequeney
Electric Field Upon Paresmecium,
5¢. (T 27.6/a:1265).

#1235, Special Study of The Vision of School
Children. 1929. 36 pp. il. 10¢.
(T 27.6/a:1235).

#1364, Mental Disorders and Public Health.
5¢. (T 27.6/a:1364),

#1373. Hearing of Schocl Children As Mea-
sured By The Audiometer And As
Related To School Work., 5¢.

(T 27.6/a2:1373).

#1455, Jaeger's Test. Measurements For
Jaeger's Test Types Used in Near
Vision Tests. 1931. 4 pp. 5¢.

(T 27.6/a:1455),

#1940. Lighting For Low Cost Housing. Rev.
1g40. 8 pp. 5¢. (FS 2.7/a:1940),

#2001. Incidence And Future Expectancy of
Mental Disease. 1939, 1L pp. 1i1l.
5%. (T 27.6/&:2001;.

#2043, Association Between Rheumatic Fever
And Exopthalmic Goiter. 1939, &
pp. 5¢. (T 27.6/a:2034),
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12, Standards Circular:
#397. Safety For The Household., 15¢.
(C 13.4:397).
13. Treasury Department:
#940. Protection Against Habit-Forming
Drugs. 1940. 14 pp. 5¢. (T 1.2:
D&L/940).
14, Venereal Disease Information Reprint:
#110. Blindness. Cost And Loss From
Syphilitic Blindness in the United
States. 1939. 5 pp. b5%.
(T 27.26/2:110).
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CHAPTER V

UNIT 4
RELATIONSHIP AMONG ORGANISMS

BIOLOGY
Time: 30 days.
RELATIONSHIP AMONG ORGANISMS :
PLAN
Method

Pretest for Unit 4.

(See the Plen for Unit 1.)

Presentetion,

It 1s suggested that in this unit the pre-
sentation consist of the construction of a
microcosm and a discussion of the bilologi-
cal principles involved in the activities
of its inhagbitants.

A microcosm can be assembled out of exist-
ing laboratory equipment by placing one of
the fish and some of the aquatic plants
from the aquarium in a gallon jug three-
fourths full of water. Stopper the jug,
invert, and set it in the open end of a
battery Jjar.

Spontaneous comment should be encouraged.
Make suggestions to individual pupils con-
cerning experiments that they might like to
do in order to check on their contentions.
Keep a record of the comment as it will
prove veluable in assisting individual
pupils. Each pupil should make a predic-
tion as to the probable outcome of the
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demonstration, the elapsed time, and the
reasons for hlis contention.

Distribute the duplicated copies of the Out-
line of the Unit and Suggested Actlvities.

Supervised study.

Use any remaining time to examine the
outline.

Feed the animals in the eduarium and the
terrarium,

Rotate the membership of the standing commi-
ttees.

Supervised study.
Examine the Outline of the Unit and use 1t
as a gulde for surveying the data in this
unit,

Assemble the material necessary for soilless
gardening demonstrations and controls.

Check on the equipment and the locality for
the field trip.

Field trip.

Purpose: '

1. To collect symbiotic, parasitic, and
saphrophytic plants common to this
locality.

2. To compere the condition of the
plants now with their condition as
was noted on the previous field
trips.

Z. To take an animgl census.,

. To collect specimens for the aquarium
and the terrarium,
Teke the class over some route in your
locality that will allow them to observe
the typical conditions of this season.
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Easch pupil should take along colleeting
Jars. A written report should be prepared
of the trip and turned in immediately on
return to the class room,

On returning sort the material and put it
in temporary contalners.

Supervised study.

Continue with the examination of the outline
and survey of the data included in the unit.

Check over the materials brought in from the
field trip and prepare them for present or
future use.

Feed the animals in the aquarium and the
terrarium. ‘

Class demonstration.

Purpose: To demonstrate the principle that
mineral matter is essential for plant
development.

Discuss the requirements of plants in the
process of photosynthesis (Unit 2). Deémon-
strate the estsblishment of a soilless gar-
den. This can be done by filling a con-
tainer to a depth of 3 or 4 inches with
inert material such as quartz sand or screened
cinders that have been thoroughly leached,
if the cinders come from coal other than
our Western type. Cinders from Western
coal has been found to contain materials
harmful to plant growth. A suiteble con-
talner can be provided by drilling a hole
in the bottem of & metal pan, preferably
one approximately 6 x 10 by at least 4

. inches deep. BSolder a short tube over the
hole. Excessive wash through the outlet
can be prevented by covering the bottom
of the container with several layers of
burlap. Fit a pilece of rubber tubing over
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the outlet and close with a pinchcock.
Support the tank on two wooden blocks. In
it plant seeds, cuttings, slips, and trans-
plantings.

To feed, water twice a week, or oftener 1if
necessary with a chemical soclution mede by
adding one teaspoon of the commerclally
prepared soilless-garden chemicals to one
gallon of water. Several hours after apply-
ing the solution, draw off the excess through
the outlet.

Light and temperature requirements are the
same as for regular soll gardening.

Checks should be estasblished for compara-
tive purposes. For example, meke similar
plantings in goil snd feed with the same
nutrients,, in soll and feed with distilled
water, and in sand or cinders and water
with distilled water.

Supervised study.

Work on the sctivities the balance of the
period.

Check on the equipment necessary to construct
an incubator.

Construct an improvised incubator.

Select a ti%ht wooden box, preferably one
about 12 x 12 x 20 inches, and insulate by
lining it with corrugated psper, secured
from the dismantling of several cartons,
or with regular insulating board. Install
2 wall receptacls on one end of the box

in such a position that an electric light
globe can be suspended over a shallow pan
full of water., This 1s to serve as the
heating unit. A wooden top should be made
and in it bore a hole large enough to take
a one-hole rubber stopper. Fit a lebora-
tory thermometer in the stopper and extend
the thermometer so that when the stopper 1ls
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placed in the hole, the mercury bulb will
be suspended directly over the materials to
be incubated.

Place the incubstor in a place whe re the
temperature will vary the least. Turn on
the light snd after several hours check
the temperature. This can be regulated by
increasing or decreasing the size of the
lamp and by adjusting the size of an open-
ing formed at the top of the box by not
fitting the cover on tightly. Do not
place anything in the incubator until it
has been regulated to maintain the desired
temperature constantly.

A lgttice shelf should be fitted ascross s
part of the box near the bottom. This will
allow the air to surround the articles to
be incubsgted,

A more satisfactory incubator can be con-

structed by regulating the heat from the

electric light with & thermostat.
Supervised study.

Work on the activities the balance of the
period.

Feed the animals in the aduarium and the
terrarium,

feed the plants in the soilless garden demon-
stration.

Supervised study.
Work on the activities.

Check the temperature of the incubator.

Supervised study.

Work on the sctivities.
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Check the temperature of the incubator.

Supervised study.
Work on the activities.
Check the temperature of the incubator.

Feed the animals in the aguarium and the
terrarium.

Feed the plants in the soilless garden demon-
stration.

Supervised study.

Work on the activities.
Check the temperature of the incubator.
Check the equipment and supplies to be used

to demonstrate the culture of yeast and
molds.

Class demonstration.

Purpose: To prepare cultures of yeast and
molds for future examination by members
of the class.

Yeast are found in great quantities in the
scum from sauerfreaut juice and open-crock
preserved dill pickles. Yeast may be cul-
tured by adding a part of a commercilal
yeast cake to a 5§ per cent sugar solution
and placed in a warm plasce. It should be

ready for examination at the next meeting
of the class.

One of the commonest molds is the bread
mold (Rizopus). This form can be cultured
by rubbing a slice of bread across a table
top or some exposed surface. The bread
should be slightly moistened and placed

in a closed container. Place this in the
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incubator or in a warm, dark place. When
a white cottony growth bearing scattered
black dots appears, examine under the
microscope using 20 to 50 per cent alecohol
as the mounting medium for the best re-
sults.

Supervised study.
Work on the esctivities.
Check the temperature of the incubator.

Feed the animals in the aquarium and the
terrarium,

Feed the plants in the soilless garden demon-
stration. ‘

Supervised study.

Examine the yeast culture. Yeast should be
examined under the high power (U4 mm.) with
reduced light.

Work on the activities while not examining
the yeast.

Supervised study.
Work on the activities.

. Check the temperature of the incubgtor.

Examine the bread for evidence of bread mold.

Supervised study.
Work on the activities.
Check the equipment and supplies necessary for

culturing bacteria using the sterile potato
method,
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Check the temperature of the incubator.
Examine the bread for evidence of bread mold.

Feed the animals in the squarium and the
terrarium,

Feed the plants in the soilless garden demon-
stration.

Class demonstration.

Purpose:

1. To demonstrate some of the more
common techniques used in the study
of bacteria.

2. To secure bacteria for pupil examina-
tion.

Meke & mixed culture by placing a handful
of decaying grass or weeds or dead, dried
honey bees or flies in a container with
water in the incubator or in a dark place
at about 70° F. or higher for 7 to 10
days. Bees may be cbtained from an apiary
by gathering the dead ones from the front
of the hives. They may be dried and kept
indefinitely.

To grow a pure culture it is necessary to
have a sterile medium on which to grow the
desired form, & transfer needle, test

tubes or Petri dishes, and a pressure cooker
or double boiler.

Sometimes reasonsble success can be ob-
tained by using sterilized slices of Irish
potatoes as a medium. The Petril dishes
should be thoroughly scrubbed with soap
and water. To each is added a slice of
potato and some water to prevent drying.
Cover the dish and sterilize in the pres-
sure cooker for 30 minutes at 15 pounds
pressure. If the double boller is used,
keep it at the boiling point for an hour
or longer. Remove the sterilizer from the
source of heat and allow to remain until
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the next meeting of the class without remov-
ing the cover.

The Home Economics Departments of most
schools will have a pressure cooker,
Posgibly the mother of one of the puplls
would have one that could be borrowed.

(If the nutrient agar medium 1s preferred to
the sterile potato method).

Arrange to have 3/4 1b. of ground round
steek at the next meeting of the class.

Supervised study.
Work on the sctivities.
If you do not have a microscope equipped with :

an oil-emersion lens, arrange for the use
of one. :

Class demonstration.

Remove the dishes from the steriligzer

being careful that none are uncovered.
Uncover one of them and examine a bit of

the potato under the microscope for the
presence of organiems, Replace the cover
after 5 or 10 minutes and keep at room
temperature in the incubator. Inoculste

the balance of the plates by having students

cough or sneeze in one; draw thelr fingers
over one; expose one each in the hallway,
lunch room, and class room; or cosx a fly
to walk over one. Thig can be done the
essiest by clipping the wings from the
fly.

(If using the nutrient agar medium)
Cless demonstration,

Nutrient agar medium gives the best results.
It can be purchased from most of-the labora-
tory supply houses or made in the laboratory.
Stepe in the m&king of the nutrient agar
medium are as follows:
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1. Add 710 cec. of water to 3/4 1b. of
ground round stesk and let stand in:
a cool place overnight.
Supervised study.

Work on the activities the balance of the
period.

Check the temperature of the incubator.
Examine the bread for evidence of bresd mold.

Feed the animals in the aquarium and the
terrarium.

Feed the plants in the sollless garden demon-
stration.

Superviged study.
Work on the activities.

Examine the sterile potato medium for evidence
of bacterisl development (24 hours).

Check the tempersture of the incubator.
Examine the bread for evidence of bread mold.

(If using the nutrient agar medium).
Class demonstration.

Continue with the making of the nutrient agar
medium:
2. 8train off the juice, remove all
reesible by squeezing through a cloth
sack. .
?. Bring the total volume up to 750 cec.
by adding water.
L, Boil for 15 minutes to coagulate the
albumin, then filter through a layer
of absorbent cotton in a funnel.

5. Add 7.5 g. of peptone and 3.7 g. of
common table salt (sodium chloride).



18

120

Stir until these are dissolved.
This mey be used ss a liquid medium
for growing bacteries. Put the
liquid medium for growing bacteria
in teet tubes or flasks, plug with
cotton, and put in the sterilizer
for one hour.

Supervised study.

Work on the sctivities.

Examine the sterile potato medium for evidence
of bacterial development (48 hours).

Check the temperature of the incubator.

Exemine the bread for evidence of bread mold.

(If using the nutrient agar medium)
Class demonstration.

Continue with the making of the nutrient
agar medium,

6.

10.

Heat 300 ecc. of the beef broth to

the boiling point, then add 4.5 g.

of ager-agar.

Boil until the agar is dissolved.
Filter through absorbent cotton.

Wet the cotton with boiling water
before pouring the agar.

Mske up the volume of 300 with water.
At this point professional bacteriolo-
gists ususlly adjust the pH. Not
necessary for work of this nature.

If attempting to make some pure
cultures, pour some of the agar in
two or three test tubes, filling them
about 1/4 full., Pour the balence 1in
the smaller half of Petri dishes.
Plug the tubes with cotton and cover
the Petrl dishes. Sterilize for one

~ hour. ,

11.

Teke the tubes from the sterilizer
and place them in a sloplng position
to cool. Leave the Petri dishes
until ready for use.
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Supervised study.
Work on the activities.
Examine the bread for evidence of bread mold.
Check the temperature of the incubator.

Feed the animals in the aquarium and the
terrarium,

Feed the plants in the soilless garden demon-
gtration.

Supervised study.
Work on the asctivities.

. Examine for evidence of bread mold.

Check the temperature of the incubator.

Superviged study.

Work on the activities.

Exemine the sterile potato medium for evidence
of bacterial development (72 hours). - Should
colonies be present, trensfer a smeall part
of one to a glide and examine it with the
0il emersion lens.

Examine the bread for evidence of breasd mold.

Examine the mixed culture for evidence of
beeteria,

Check the temperature of the incubator.

Feed the animals in the aquarium and the
terrarium.

Feed the plants in the soilless garden demon-
stration.

(If using the nutrient agar medium)
Class demonstration.
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The medium should now be ready for
inoculatioen., If msking a pure culture by
transferring bacteria to a sterile tube,
use a transfer needle. These can be made
by taking & 3-inch piece of nichrome wire

(#24)

and inserting it into the end of a

glass rod. One end of the rod ie heated
until it is soft, the wire inserted into

it about 1/4 inch and cooled. Another may
be made by splitting one end of a 1/8 inch
x 5 inch aluminum rod. Insert one end of
the nichrome wire in the slit and hammering
the halves of the rod tightly around the

wire,

Nichrome wire mey be secured by dismantl-
ing an o0ld heating uni% or electric iron

unit.

These units may be purchased new

at the five- and ten-cent stores.

Always heat the transfer needle to a red heat
in a flame to sterilize it before and after
each trensfer. Allow the needle to cool
before touching it to the culture. Steps
in meking the transfer:

1.

24

Remove cotton plug from the culture
tube of flask, holding it between the
third and fourth fingers of the left
hand. Be certain that 1t does not
touch snything,

.Hold the tube in a slanting position

between the thumb and first finger
of the left hend.

Heat the mouth of the tube in a flame
for s few seconds.

Fleme the needle and allow to cool
in the neck of the culture tube.
When coecl, dip the sterile tip in
the culture to be transferred.
Insert the needle into the sterile
tube, touching the agar slope near
the bottom and draw it lightly to
the top of the agar.

Flame the needle before putting it
down.

Flame the mouth of both tubes.
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&, Fleme the plugs and insert them
in their respective tubes.

9. Place the inoculated tubes in the
incubator and keep at 98° F.

Teke the Petri dishes from the sterilizer,
being careful not to 1lift the lids. They
are now ready to inoculate.

1. Expose one for two minutes in the
hallwey while classes are changing.

2. Expose one in the same hallway for
two minutes about 30 minutes after
the classes have changed.

2. Expose one in each dressing room in
the gymnasium,

4, Pour a small amount of tap water on
the medium. The water can be spread
evenly by holding the dish in the
hand and giving it several horizontal
revolutions,

5. Do the same for distilled water or
water that has been recently boiled.

6. Allow & fly to walk across the medium
of one of the dishes.

7. Allow one of the students to draw
his fingers across the medium in one
of the dishes.

&. Number, lsbel, and place the dishes
in the incubator for U hours at a
temperature of about 92° F.

Supervised study.
Work on the activities.

Examine the mixed culture for evidence of
bacteria.

Examine the inoculated tubes and Petri dishes
for evidences of bacteria (24 hours).

Meke arrangements for field trip to a dairy,
e milk producing plant, or a hospital.
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Supervised study.
Work on the sctivities.

Examine the inoculated tubes and Petri dishes
for evidenee of becteria (48 hours).

Supervised study.
Work on the sctivities.,

Examine the inoculated tubes and Petri dishes
for evidence of bacteria (72 hours).

Feed the animals in the aquarium and the
terrarium,

Feed the plants in the soilless garden demon-
stration.

Field trip.

Purpose: To observe the practices used by
various commercial enterprises to safeguard
the public welfsere.

Visit & dairy, a milk producing plant, or a
hospital.

A written report should be prepared of the
trip and turned in immedlately on return
to the class roon,

Show one of the films listed at the end of
this unit.

Supervised study.

Work on the asctivities.

Distribute the pupil self-tests.
(See the Plan for Unit 1).



29

30

125
Orzl presentation of the assigned
ectivities.

(See the Plan for Unit 1)

Continue with the oral presentations and
criticims.

Supervised study the remainder of the period.

Summary exercise.
(See the Plan for Unit 1.)

Check the laboratory equipment and supplies
necessary for Unit 5,

Evaluetion of the unit.
Score and discuss the tests.

(See the Plan for Unit 1.)
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BIOLOGY
Unit k. Time: 30 days.
RELATIONSHIPS AMONG ORGANISMS

Objectives:

1. To understand some of the relationships that
exlst among orgenisms.

2. To learn some of the relationships that exist
between organisms and their environment,

3, To understand the relationship of certain
organismes to the welfare of man.

4. To appreciate the regulating and balancing
power exercised by nature in the prevention of an
overabundance of certain forms and the use and restora-
tion for future use of certain elements in the food
cycles of plante and animale.

5. To appreciate the dangers that are assoclated
with man's activities that destroy nature's balance.

6. To learn the specific controls that man hase
learned to use to check the attacks of his enemies.

Outline of the Unit:.

I. What Are Some of the Relationships Among
Organisms?

A. Some interdependencies between the plant and
animal kingdom.

1. Carbon cycle.
a. Animals need oxygen for respiration
and give off carbon dioxide.
b. Plants use carbon dioxide for photo-
synthesis and give off oxygen.
c. The balanced aduarium or mocrocosm.
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2. Nitrogen cycle.
Other cycles. )
Soilless gardening (hydroponies).

i

B. Symbiosis-~the living together of different
organisms,

1. Commensalism--symbionts living together
wit hout one feeding on the other.,

2

8.
b.

Ivy and the tree in which it climbs.
Little crabs (Pinnixs littorslis)

that live in the mantle cavity of the
empire clam (Schizothaerus nuttallii).

Mutualism--gymbionts benefit each other.

a.
b.

C.

d.
e.

f.
8.

Plant and animal cells in green hydra.
Algee growing in a specie of para-
mecium,

Protozoans that live in the intestines
of termlites.

The sea anemone and the hermit crab.
Nitrogen bacteria and the leguminous
plants.

The ents and the aphids.

Lichens, fungi and slgae.

C. Parasitism. A parasite is a living organism
that exists at the expense of another living
organism known as its host. (A saphrophyte
1s an organism that lives on dead rather
than living organic matter.)

l. Parasitic plants.

2.

8.

Spermatophytes.

b. Fungi.

(1. Molds destructive to plant life.
(2. Molds damaging to animal life,
(3. Rusts.

(a. Examples.

(b. Life history.
(4. Smuts.

(2. Examples.

(b. Life history.
(5. Bacteria (pathogenic).

Perasitic animals.
a. Internal parasites.

(1. Plasmedium malarise.
(2. Tapeworm.
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(3. Roundworme.

(4, Liver flukes.
(5. Trichina worm,
External parasites.
(1. Fleas.

§2. Bedbugs.

3. Ticks.

(4. Chiggers.

Saprophyte. An organism that lives on dead
rather then living organic matter. Sapro-
zoon 18 en animal that lives on dead organic
matter. ;

1. Sour milk,
2. Ripened cheese.
E. Ferment ation.

. Decompositicn,

Predeceous organisms.

1. Plants,

a.
b.

Pitcher plants.
Sundew.

2, Animals.,

&.

b.

a.

€.

Protozoan.

(1. Noctiluecas.
Coelenterates.

(1. Hydra.

(2. Anemone.
Echinoderms.

(1. Starfish.

(2. Sea urchin.
Arthropods.

(1. Dragon fly.

(2. Praving mantis.

( 3 Black widow spider.
(4, Cockroesches.
Mollusks.

(1. Octopus. .

(2. Squiad.
Vertebrates.

(1. Fish.

(2. Reptiles.

(3. Carnivorous mammals.
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II. What Are Some of the Relationships Between
Orgenisms and Their Environment?

A.

Protective mimicry.

1. Color protection.
8. China pheasant hen.
b. Grouse.
¢c. Deer.
d. Animals that can chenge their color
to fit their surroundings.
(1. Chameleon.
(2. Nassau grouper.
2. Imitation of form.
a. Viceroy imitates monarch butterfly.
b. Insects that resemble twigs, leaves,
mosses, or flowers.

Defense found in organisms.

1. Plants.
a. Defense against grazing animals.
(1. Mechanical weapons.
(2. Chemical weapons.
b. Other defenses.
2. Animals.

The balance of nature.

1. Interdependencies noted by Darwin.
2. Examples where man has unwittingly inter-
fered with nature's balance.
a. German carp.
b. Striped bass.
c. San Jose scale.
d. Codling moth.,
e. Cotton boll weevil,
f. Irish gorse.
3, Action that man has been forced to take,
8. Plant inspection stations on state
borders for purpose of plant quaran-
tine. (California-Oregon).
b. Government programs for extinction and
control of undesirable organisms.
(1. Mosquito control.
(2., Extinctions of undesirable specles
by offering bounties and employing
government hunters.
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(3. Eradication of white pine blister
rust.

(4, Establishment of experiment sta-
tions to do research and supply
information concerning control of
agriculture pests.

(5. World-wide search for insect pest's
natural enemies.

(6. Programs for control of Mormon
cricket.

¢. Establishment of conservation programs.
(1., Game and food fish.
(2. Migratory water-fowl.
(Z. Uplend game birds.
+ Game and fur-bearing animals.

55. Plummage birds.

6. Wild flowers and shrubs.

(7. Forest conservation,

4. Erosion control,

d. Laws concerning pollution of waters
and streams.

III. What Is the Relationship Between Man and Patho-
genic Organisms?

A. Characteristics of pathogenic organlsms.

l. Protozoa.
2. Bacteria.
a. Shapes of bacteris.
b. Food supply and nutrition.
¢. Reproduction.
(1. Method.
(2. Rate.
3. Filterable viruses.

B. General information about certain dlseases
caused by pathogenic organisms.

1. How bacteriaz cause diseases.
2. Methods of spreading diseases.
a. Nasal or oral discharges.

b. Intestinel discharges.
¢c. Insect bites.
d. Contact.



131
C. Examining some of the most common diseases.

1. Common cold.

2. Tuberculosis.
a. Tuberculin skin test.

a. Typhoid fever.

. Malaria,

a. Life cycle of the malaria parasite.
b. Life cycle of the mosguito.

5. Syphilis. ’

D. How our body resists diseases.

l. Body protectors.
e. Outer body protectors.
b. Inner body protectors.
(1. Phagocytes.
(2. Antibodies and their function.
2. Immunity.
8. Natural immunity.
b. Acquired immunity.
(1, Aective.
(2. Passive.
3. Tests for dlseases.
a. Schick.
b. Dick.
c. Widal.
d. Tuberculin,
e. Wasserman.
f. Direct examination.
4. Recent development in resisting diseases.
e. Bacteriophage of d'Herelle.
b. Sulfanilimide and its derivatives.

E. Disease prevention.

1. Quarantine laws.
2. Use of fumigants,
%. Disinfection.
e. Types of disinfectants.
b. Terms assoclated with disinfectants.
4, Sanitation.
a. Personal,
b. Community.
(1. sewage disposal.
(2. Safeguarding water snd food supply.
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F. Laborstory technique for bacteriology.

1. Equipment.
2. Isolation.
3. Means of identification.

G. Important figures in the war against dlsease.

1, Louis Pasteur

2. Robert Koch.

R. Sir Joseph Lister.
. Edward Jenner.

Suggested Activities:

1. Re-examine the balanced aquarium in the labora-
tory. Make a list of all the ways in which one
form of 1life in the aquarium is dependent upcn
some other form.

2. As your part of a class project, contribute
specimens of plants and animels that would be
classed as parasites, saprophytes, partnerships,
and predators.

3. Take a field trip to some locality near the
school, Pay particular attention to any example
of parasitic or seprophytic plants, partnership
relations among organisms, and protective mimi-
ery. Teke notes on what you observe and turn
in your report at the end of the trip.

4, When possible visit a zoo, botanical garden,
natural history museum, or taxidermist shop &nd
obgerve the adaptations that animals have
developed for existence in thelr environment.

5. Discuss some of the sanitation laws in force
in this staté that have a direct relationship
to ocur individusl health.

6. Make a table listing all of the plant and
animal sdeptations you have seen. Llst the
adaptations in plants under such headings as:
roots, stems, and leaves. The animal adapta-
tions may be listed under such headings as!'
feet, tails, mouthparts, integument, and appen-
dages.
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Meke a table showing the food cycles of green
plants.

Prepare cultures of yeast and molds. When
they have developed sufficiently examine them
under the microscope and meke habit sketches.
Consult your teacher concerning equipment and
technique.

If laboratory conditions are satisfactory,
prepare s culture of bacteria. When sufficient
development has taken place examine and sketch
the colonies. If your class has access to a
microscope equipped with an oil-emersion lens,
examine members of the colonies. Sketch. Exa-
mine prepsred slides of bacteria. Consult your
teacher concerning equivment and technique.

Observe the feet and wings of a house fly,
using the low-power objective of the microscope.
Sketeh any adaptations that are present that
enable the fly to take an active part in
spreading diseases.

Meke a study of the pupil absenteeism in this
school due to illness. Associate it with such
faetors as seasons, atmospheric conditions,
and days of the week. :

Be prepared to demonstrate the American Red
Cross First Aid Trestment for wounds to the
clags. '

Compile a list of diseases for which immunity
hes been developed. Describe the immunization
procese for each.

Meke a list of disinfectants, fumigants, and
antiseptics availeble for use with a statement
of their properties and value.

Write a short biography of one of the men
that have made important contributions to the
fields of science discussed in this unit,

Construct a large display chart illustrating
gsome topic of this unit. You may use photo-
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graphs, pictures clipped from magazines, or
colored sketches. The following list is sub-
mitted for suggestions:
a. Sketch of a water purification system.
b. Sketch of a sewage disposal plant.
¢c. Diagram of the life cycle of any disease
organiem that has an alternate host, such
as those responsgible for trichina, tape-
worm, typhus, malaris, and bubonic plague.
d. Graphs or curves emphasizing 1mportant
facts about disesses.

Assist the members of your class in exposing
culture medis in different parts of the build-
ing, such as the halls, lunch room, dressing
rooms, lavatories, and classrooms. Your teacher
will supply the equipment and supervise the
technique.

Observe the microcosm and its contents. Keep

a day-by-day record of the activities associated
with it., On the first day of your observation,
predict the outcome of the demonstrastion, the
elapsed time, and the reasons for your opinion.

Collect as many different fungi as you can find
among those growing in your locality. Learn
the names of the more common ones.

Examine as many different parssitic organisms
as it is possible to bring to the classroom.
Discuss the economic value of each form
examined.

Formulate a practical conservation program
adapted to local conditions and needs for one
of the sections found under Outline of the
Pmit, I1, €, 3, C.

Grow some plants in the lgboratory by one of
the recommended sollless gardening methods,

Be certain and set up a control demonstration.
Consult your teacher for advice concerning the
technique.

With the aid of the Readers Guide to Periocdical
Literature select and brief a current srticle
applicaeble to this unit.
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24, Prepare an oral report on some topic assocliated
with this unit. The following are offered as
suggestions:

a. The construction and care of a balanced
aquarium.

b. The value of crop rotation.

¢. Strange partnership relations found in
the animal kingdom.

d. Pathogenic yeasts and molds.

e. The production of vsaseccines, serums, or
antitoxins.

f. The nercotic traffic.

g. Program for eradication of the white
pine blister rust.

h, Oregon State College Experiment Station.

1. Destructive plants and enimals that have
been transplanted in this ares.

Reference Books:

The following are numbers of books listed in
Bibliography A that will prove td be helpful in the
study of this unit.

g, 16, 18, 19, 34, 38, 4o, 41, 50, 51, 53, 56,
59, 60, 64, 67, 6%, 71, 72, 73, 8%, 92, 9L, 99, 100,
108; 109, 110, 113, 124, 126, 128, 135, 139, 142, 143,
145, 148, 150, 153, 158, 160, 161, 162, 164, 168, 169,
175, 178, 1%, 181, 186, 188, 149, 191, 193, 195, 198,
200, 201, 204, 206, 207, 216, 219, 221, 223%, 228, 233,
235, 247, 251, 257, 258, 259, 264, 272, 274, 276, 277,
280, 289, 298, 299.
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Visual Aids:

A. Charts

1.

2.

Dressel Charts on Diseases of Plants.,

. DAl. Diseases of Cereals.

DA2. Diseases of Potatoes.
DA%, Diseases of Vegetables.
DAY, Diseases of Miscellaneous Plants.

Fiedler Anatomical Charts
FAl3., Tubercular Lung
Tubercular Baeilli

Fishbein Health and Hygilene Series.
#15. Causes of Disease.

#16. Insects Injurious to Health.
#17. Prevention of Disease.

General Biology Series.
GB3. Flatworms and Roundworms.
GBl15. Wheat Rust.

Johnston's Physiology and Hygiene.
JP1l., Showing Cause of Typhoid Fever.
JP1l2. Showing Cazuse of Maleria or Ague.

Jung, Koch and Quentell Series.
QB4O. Yeast.
QB28, Striated Wall Lichen.

- Q227. Tapeworm,

90

QZ32. Trichina.

Jurica Blology.

JBS3. Bacteria, lMolds, and Parsslites.

JBSk4. Yeast, Cup Fungus, Mildew and Lichen.
JBShH. Fungil.

JZS84%. Tepeworm and Hookworm,

Matzdorf Biology Charts.
MZ1l. Mimicry.

MZ2. Mimicry.

MzZl4. Symbiosis.

Pfurtscheller Zoology Charts.
PZ9. Human Tapeworm,
PZ28, Ascaris lumbricoides.
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Smellwood Botanical Charts.

2. Fucus-Bacterlia, Yeast, Lichens, Bread Mold.

3. Mushrooms-Bracket Fungus, Wheat Rust, Puff
Balls.

Smallwood Zoological Charts.
5. Flatworms and round worms,
9. Arthropoda.

Sussmann Chart of Bacteria.

Turtox Class Room Charts.

CR3.7. Parasitic Protozoza.

CR3.9. Malaria.

CR&.3%. Liver Fluke.

CR&.L, Tapeworm Anatomy and Life History.
CR&.5, Tapeworm.

CR&.6. Ascaris.

CR8.61. Trichina.

CR&.7. Hookworm.,

CR14.2. Beneficisl Insects.

CR14.3, Harmful Insects.

CR14.4, European Corn Borer.

CR20.8&. Mosquito Life Cycle.

CR50.0. Bacteria.

CR50.01. Bacteris, Free-living.
CR50.02. Bacteris, Photogenic.

CR5&. Rhizopus (Bread Mold) Life History.
CR58.01, Slime Molds.

CR5&8.1. Saproclegnic.

CR5&.2. Lichens.

CR58.3%, Pezizsa.

CR58.4, Powdery Mildews.

CR58.5. Penilillium and Aspergillus.
CR59. Puccinia (Wheat Rust).

CR77. Insectivorous Plents.

CR79. Parasitic Plants.

- CR&5. Poisonous Plants.

1k,

15.

Turtox Wsll Charts.

We62, Molds.

WC63. Wheat Rust.

Winslow Health and Hygiene, The
ng. Germs and Germ Diseases.
W14, Municipal Sanitatioén.

W15. Insect Enemies.

W1l6. The Health Department.
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B. Films
1. Oregon State College

Screw Worms

16mm, sound, 2 reels.
Fungli Snare and Destroy Nematodes

16mm. sound, % reel.
Blsck That Termilte

16mm, sound, 2 reels.
Trout Stream Improvement

16mm. sound, 1 reel.
Vanish ing Herds

16mm. sound, 2 reels.
White Fringed Beetle,

16mm. sound, 2 reels.
Forests and Health, The

16mm., sound, 1 reel.
Forest and Wealth, The

16mm, sound, 1 reel.
Forest Fires or CGame

16mm. sound, 1 reel.
Forest Serves Man

16mm. sound, 1 reel.
For Health and Happiness

16mm. sound
Do Unto Animals

lémm, sound, 2 reels.
Livestock and Mankind

1l6mm. sound, 1 reel.
Three Counties Against Syphilis

16mm. sound, 2 reels.
Morman Cricket, The

16mm., sound, 2 reels.
Mosquito-Public Enemy, The

16mm., sound, 2 reels.
Choose To Live

16mm. sound, 2 reels.
Suppressing Hoof and Mouth Disease

16mm., sound, 1 reel,
Tree of Life, The

16mm, sound, 2 reels.
Grasshoppers

16émm. sound, 1 reel,
Mosquitoes

16mm. silent, 3 reels.
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2. University of California

#278. Bacteria.
1émm, silent, 1 reel, $1.00.
#357. Tuberculosis and How It May Be Avoided.
16mm, silent, 1 reel, $1.00.
#2605, Body Defenses Against Disease.
16mm. sound, 1 reel, $1.50.
#2526. How Neture Protects Animals.
16mm. sound, 1 reel, $1.50.
#2523, Plant Treps.
16mm, sound, 1 reel. $1.50.
#2522. Dodder, The.
1lémm, sound, 1 reel, $1.50.
#2443, Animal Camouflage.
16mm, silent, 1 reel, $1.00.
#83. Armies of Health and Disease.
16mm, silent, 1 reel, $1.CO.
#2601, Behind the Shadows.
16émm. sound, 1 reel, $1.00.
#84,"Disease Carriers.
1émm. silent, 1 reel, $1.00,.
#258. Drinking Health.
16mm, silent, 2 reels, $1.00,
#25%6. House Fly.
16mm. sound, 1 reel, $1.50.
#120. How to Get Rid of Rats.
; 16mm. silent, 1 reel, $.30.
#122, Life History of the Mosquito.
16mm. silent, 1 reel,”$1.00.
#3658, Sewage Disposal,
16mm, silent, 1 reel, $1.00.
#2521, Fungus Plants.
16mm, sound, 1 reel, $1.50.
#873. Nitrogen Cycle.
16mm. silent, 1 reel, $1.00.
#30%, Traps For Insects.
16mm, silent, 1 reel, $1.00.
#2607. Animals in Modern Life.
16mm, sound, 1 reel, $1.50.
#33, Friends to Man (Ruminants).
16mm, silent, 1 reel, $1.00.
#ulg, Furred and Feathered Hunters.
16mm, silent, 1 reel, $1.00.
#308, Killing the Killer.
16mm, silent, 1 reel, $1.00.
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#U458, Our Wild Life Resources. :
. 16mm. silent, 2 reels, $.50.
#2708, Birds of Prey.

16mm, sound, 1 reel, $1.50.
#2768. Cancer, Its Cure and Prevention.

16mm. sound, & reel, $1.00.
#30. Pirates of the Sky.

16mm. silent, 1 reel, $1.00.

#296. Countless Enemies.
16émm, silent, 1 reel, $1.00.
#473. Trout for Tomorrow.
16mm. silent, 1 reel, $1.00
#2973TFC. Beneath Our Feet
16émm. sound, 1 reel, $1.00.
#269. Termites.
16émm. silent, 1 reel, $1.00.
#301. Partnerships Under the Sea.
16mm. silent, 1 reel, $1.00.
#2920. City of Wax. '
1l6mm. sound, 1 reel, $1.00.
#2533, Aphids.
l6mm. sound, 1 reel, $1.50.
#2527. Beach snd Sea Animals,
16mm. sound, 1 reel, $1.50.
#2531, Beetles.
lémm. sound, 1 reel, $1.50.
#2935TFC. Grest Heart.
16mm, sound, 1 reel, $1.00.
#2865, Milk and Health.
16émm. sound, 1 reel, $.50.
#2742, Milk Parade.
16mm, sound, 1 reel, $.50.
#2749, Mirscle of the Meadows,
‘ l6mm, sound, 1 reel (800-ft. size)
| $3.00. .
#2690, Mouse Control in Orchards.
16mm. sound, 1 reel, $.50.
#2532. Pond Insects.
16mm, sound, 1 reel, $1.50.
#2961TFC. Story of Dr. Jenner, The
16mm sound, 1 reel, $1.00.
#2968TFC. Trsding the Sleeping Death.
16mm, sound, 1 reel, $1.00.
#2858, War on Insects.
16mm, sound, 1/3 reel, $.50.
#862. Horses end Bots.
lémm, silent, 2 reels, $.50.
#297. Insect Farmers and Laborers.
l6mm. silent, 1 reel, $1.00.
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2. Motion Picture Bureau.

88-900. Science and Modern Medicine.

16mm, sound, 3 reels, $6.00.

88-901, With These Weapons.

16mm. sound, 1 reel, $5.00.

Glass Slides, Oregon State College.

11khg,
115G.

Swat the Fly. 26 slides.
Sanitation and the Housefly. 58 slides.

I.H.C., Fight the Fly. 60 slides.

Film
#467.
#u3,
#54.
iz
#57.
#58.
#60.
#62,

#63.
#64.
#u7i,

#1u1,

#142,
#15’"‘.
#155.
#161,
#166.

Slides, Oregon State College.

The Horsefly and Its Control. 35 pic-
tures.

Barberry Ersdication. 73 pictures.

Cabbage Diseases. M1 pictures.

Cattle Grubs or Heel Flies. 24 pictures.

Codling Moth or "Apple Worm, The." 26

pictures.

Control of the European Corn Borer. 32

pictures.

Control of Stinking Smut or "Bunt" of

Wheet. 39 pictures.

The Eradication of Tuberculosis from Live-

gtock and Poultry. 59 pictures.

How Insects Attack CGerden Vegetables and

Methods of Control. 56 pictures.

Japanese Beetle. 37 pictures.

Nature of Plant Diseases, The. 44 pictures.
Subterranean Termites and Their Control.
Lg pictures. _
The Ancient Enemy (Tuberculosis and How
to Avoid It) 55 pictures.

Tuberculosis is Curable. 65 pictures.
No More Diptheria. 38 pictures.

One Sear or Many. 60 pictures.
Micro-orgenisms and Disease. 19 pilctures,
Relation of Insects to Disease. 19
pictures.
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Free and Inexpensive Reference Materiel:

A.

B.

c.

D.

E.

F.

Ge

H.

Abbott Laboratories. North Chicego, Illinois.
1. The Treatment of Syphilis. 61 pp.

American Society For the Control of Cancer

(The). 350 Madison Avenue, New York, N. Y.

1. Answers to the Public Questions on Cancer.
11 pp. pamphlet. Free.

2. Cgncer Facts For Men. U pp. pamphlet.
Free. .

3. Cancer Facts For Women. U4 pp. pamphlet.
Free.

Boy Scouts of America. 2 Park Avenue, New
YOI‘k, Nc Yo "
1. Conservation Pamphlet, 49 pp. 1il. 20¢.

California Agricultural Extension Service.
University of Califormia. Berkeley, California.
1. Circular: '

#97. Weed Control. 1936, &7 pp. il.

Doernbecker Children's Hospital. Portland,

Oregon.

l. Free data concerning the work of this
institution.

Forest Service, Portland, Oregon.

1. Key for the Identification of the Common
Coniferous Forest Trees of Oregon. 1937.
5 pp. Free.

2. Key to the Identification of the Common

Broadleaf Forest Trees of Oregon. 1937.
3 pp. Free.

Foundation for Narcotic Research and Informa-
tion. 150 Fifth Avenue, New York, N. Y.
1, Narcotics and Youth Today. 1934. 10¢%.

General Biological Supply House (The). 761-
763 East 69th Place, Chicago, Illinois.
1. Turtox Service Leaflets:
#32, Culturing the Common Molds.
#34, Insect Metamorphosis.
2. Turtox News.
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Metropolitan Life Insurance Compsny, 600 Stock-
ton Street, San Francisco, Californis,
1. Health Bulletins for Teachers:
a. Poleomyelitis. Oectober 1937.
b. Saﬁitation of the Environment. October
1941,
¢. The Body's Natursl Defenses. April 1940.

Keep Oregon Green Association. 712 Porter

Building, Portland, Oregon. ;

l. Free material for a state-wide forest fire
prevention program,

Northwest Regional Counéil. 606 Bedell Build-
ing, Portland, Oregon.
1. Forest Depletion in Outline. 25¢.

Office of the Surgeon General., United States

Army, Wgshington, D. C.

l. Prevention of Typhoid Fever and Smsllpox by
Veccination. 6 pp. folder. Free.

Oregon Milk Control Board. Temminal Sagles

Building, Portland, Oregon.

1. Report of the Oregon Milk Control Board.
1940. 54 pp. Free,

Oregon State Board of Health, &16 Oregon Build-

ing, Portland, Oregon. » :

1., Weekly Bulletin. 2 p. weekly sheet on cur-
rent health problems. Write for copiles.

Oregon State College, Corvallis, Oregon.
1. Extension bulletins:
#412, The Most Important Noxious Weeds of
Oregon. 1929. 56 pp. 1l. Free.
#54l,  Common Dendelion., October 1940,
#5545, Death Weed. October 1940,
#546. Sheep Sorrel and Dock. October 1940,
#547. Johisson Grass. October 1940,
#548, Poison Ogk. October 1940,
#553. Contreolling Rodents and Other Small
Animal Pests in Oregon. 1941, 22 pp.
11,
2. Station Bulletin:
#388. The Portland Metropolitan Milk Mer-
ket. 1921. 36 pp.
#389. Pea Aphid Control in Oregon. 1941,

23 pp. 1il.
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#393%. Sprays, Their Preparation and Use.
1941. 34 pp.
3. Statlon circulars:

#U45, 1Insect Pests and Diseases of Bramble
Fruits. 1923. 14 pp. 1il.

#49, Masaic and Other Systemic Diseases
of Brambles in Oregon. 1923. 15 pp.
15

#53, Brown-rot and Related Diseases of Stone
Fruits in Oregon. 1923. 18 pp. 1il.

#112, The Black Widow Spider. 1935. 9 pp.
il,

4, Station circular of information:

#71. Yellow Rust of Red Raspberry. 1932.

#237. The Red Hop Spider and Dusting Equip-
ment for its Control, 1941,

#2L2. A Progress Report of Investigations
ﬂoncerninﬁ the Symphylid and Its Con-
trol. 1

#2U43, Strawberry Root-weevil Control in
Oregon. 1941,

#2Uli, Bean and Pea Weevils. 1941,

#2U5, House Ants. 1941,

P. Oregon State Teacher's Agsocistion, The. 602
Studio Building, Portland, Oregon.
1. The Education of Handicapped Children. 1936.
Mimeographed Committee Report.

Q. Oregon Tuberculosis Association, 605 Woodlark
Building, Portland, Oregon.
1. Facts About Tuberculosis. & p. folder.
Free.
2y CGrowing Healthfully, A Teaching Unit. 12 pp.
pamphlet. Free. :
z. Tuberculosis from 5 to 20. 6 pp. 1il, Free.
. The Tuberculin Test. 4 pp. 1il. Folder.
. Free.
5. Let Us Look At Facts. 12 pp. Free, Con-
tains a good bibliography.

R. Public Affairs Gommittee, Inc., 30 Rockefeller
Plaza, New York.
1. Stewart, Maxwell S., America's Children,
1940. Pamphlet #47.
2. De Kruif, Paul, Toward A Healthy America.
1939, Pamphlet #31.
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3, Little, Clarence C., The Fight on Cancer.
1979, Pamphlet #3&. 10¢.

4. Broughton, Philip S., Behind the Syphilis
Campaign. Pamphlet #24, 193&., 1o0¢.

Shriners' Hospital. Portland, Oregon.

1. Real Houses of Magic. 32 p. il. pamphlet
showling corrective work being done by
these hospitals., Free,

Stete Board of Forestry. Salem, Oregon.

1. Cronemiller, Lynn F., The Plenting and Care
of Trees on Oregon Farms. 1938, 31 pp.
il. PFree. :

2. Peavy, George B,.,, Oregon's Commercial For-
ests, 1929. Bulletin #2. Free.

State Planning Board. Spaulding Building,
Portland, Oregon.

l. Oregon's Forest Problem. 193%6. Free.

2. Oregon's Wild L,fe Resources. 1936. Free.

United States Forest Service, Department of

Agriculture, Washington, D. C.

1. Guthrie, John D., Great Forest Fires of -
America. Pamphlet, 10 p. 1l. Free.

U. S. Superintendent of Documents, Washington,
D. C, :
Write for free price lists of publications on

biologiecal subjects. ‘

(W.P.A.) Oregon Writers' Project, 409 Elke
Building, Portland, Oregon.

Cregon Oddities: Vanishing Wildlife, Part I,
Sept., 16, 1940 gnd Part II, Cect. 1, 1940.
MiMeographed, 5 pp.
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CHAPTER VI

UNIT 5
CHANGE AND ORGANISMS

BIOLOGY
Time!: 25 days.
CHANGE AND CRGANISMS
PLAN
Method

Pretest for Unit 5.

(See the Plan for Unit 1, pp. 19)
Presentation.

(See the Plan for Unit 1, pp. 19)

Rotate the membership of the standing commit-
tees.

Distribute the duplicated copies of the Out-
line of the Unit and Suggested Activities.

Feed the animals in the aquarium and the
terrarium.

Water the plents in the soilless gardening
demonstration if it i1s being maintalned.

Supervised study.

Examine the Cutline of the Unit and use it
as a guide for surveying the data included
in thie unit,

Prepare several sets of boxes for Suggested
Activity #18 by placing 50 white and 50
colored beans in an empty chalk box.
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Prepare severasl sets of coins for Suggested
Aetivity #13. Put two pennies in an
envelope for each of these sets.

Supervised study.

Continue with the examination of the outline.

Call attention to Suggested Activity #10 and
airmail the request for the forms.

Plant 100 grains of maize carrying the factor
for albinism in two shallow wooden boxes
filled with sandy loam. These are to be
examined on the 1l2th dey for the 3:1 ratic
of dominant snd recessive characters.,
These seeds must be properly prepared and
can be obtained from Meyers Hybrid Seed
Company, Hillsboro, Ohio, or Dr., George S.
Carter, Genetics Leboratory Supplies,
Clinton, Connecticut. This demonstration
may be prepared by a group of pupils or by
single individuals. The greater the number

of seedlings the more close the approach %0

the 3:1 ratioc. Allow the pupils to examine
the seeds to establish the fact that there
is no apparent difference in any of them.

Supervised study.
Work on the Suggested Activities.

Select a suitable place, such as a c¢liff or
rogd cut for a field trip to examine the
underlying strata. Consult a geoclogical
survey map of the area for location of

fossiliferous formations. Valuable informa-

tion can be secured from a geologist that
is acquainted with the area. Possibly some
amateur geologist could be secured to
accompany the class on the trip.

Field trip

Purpose: To secure some understanding of

the nature of the formations underlying this

area and to search for fossils.

If someone that understands the geology of -
this region can be secured for this trip,
the value to the pupils will have been
greatly increased. Fossils are generally
found imbedded in hard formations. A tool

known as a "geologist's pick" 1s adapted for
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removing them. They should be cleaned of
excessive rock in the laboratory where the
choice of tools is grester and where more
time can be spent on this tedious task.

Collect the notes of the pupil's observations
on the field trip.

Return the notes on the field trip.
Supervised study.
Work on the Suggested Activitles.

Display dioramss that have been made by the
pupils of other classes. Discuss the neces-
sary equipment with the pupils that are
interested in meking them (see pp. 208-210
of #10, Bibliography B).

Feed the animals in the aguarium and the
terrarium,

Superviged study.
Work on the Suggested Activitles.

Supervised study.

Work on the Suggested Activities.

Supervised study.
Work on the Suggested Activities.

Feed the animgls in the aduarium and the
terrarium, ‘

Supervised study.

Work on the Suggested Activitiles.
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11  Supervised study.
Work on the Suggested Activities,

Check the discussion materiasl for the‘next
meeting of the class.

Collect the equipment necessary for the
supervised study period on the 13th day.

Feed the animals in the aquarium and the
terrarium,

12 Class discussion.

Purpose: To discuss lMendel's contribution

to the study of genetics, to observe the
results of a demonstration of the ratio

of dominents over recessive, and to assgist
the pupil in conclud ng that the mathematical
ratio is a genetic prineiple.

Have the pupils count the maize seedlings
that show indications of albinism., Deter-
mine the ratio. Point out that an exact
75:25 (3:1) ratio is seldom obtained with
such a small number of cases. Dispel any
idea that the results might have been
effected by environmental factors by point-
ing out that 211 the seedlings developed .
under the same environmental conditions.

Discuse the preparation of the seed for this
demonstration.

Supervised study for the remainder of the
period.

13 Supervised study.

Have each pupil gain prectice in problem
solving by mek ing charts of theoretical
crosses substituting seed types, sketches,
or pictures clipped from magezines instead
of using the conventional symbols.
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Humen problems such &as feeblemindedness,
color blindness, and baldness can be
worked out in chart form using pictures
clipped from megazines.

Colored metches can be used as en &id in
visualizing problems relative to chromo-
somes. These can be glued into circles
representing cells of the body or the
gametes during crossing and segregation.

Toy animels cast in plaster or metal, card-
board cut-outs, or clay models tend to make
the spplication of the principles more
realistic and simplified.

Supervised study.
Continue with the chart making.

Feed the animals in the aquarium and the
terrarium,

Supervised study.
Work on the Suggested Actlvities.

Meke the arrangements to secure the plants,
vegetables, end fruits to serve as examples
for the discussion at the next meeting of
the class.

Make the announcement concerning the soelalized
recitation for the 20th day. Appoint
the necessary committees.

Class discussion.

Purpose: To discuss variation in plents and
animals and to differentiate between those
that are hereditary and those that are
noninherited,

Discuss and call attention to examples of
mutations, hybrids, hybrid segregates, and
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fluctuations. Displays are profitable with
this discussion.,

Any trip to the ocean can be profitable
spent in collecting a large number of adults
of a single specie of any of the common
marine snails. These ¢an be c¢leaned and
erranged as an interesting display of
variation within a specie. They should be
boiled end then have as much of the bodies
removed as is possible with a hooked wire.
Much of the offensive odor can be eliminsgted
by long exposure to the weather or by soak-
ing in 10 per cent formslin and then drying.
Limpets will also show variation and pre-
sent less of a cleaning problem.

A trip to e vegetable market, a feed store,
and a commerclal nursery will yield a large
number of plants that will serve as examples
of some form of variation. Discuss the
history of the examples.

Feed the animals in the aquarium and the terra-

rium,

Supervised study.

Work on the Suggested Activities.

Supervised study.

Work on the Suggested Activities.

Supervised study.

Work on the Suggested Activities. Be
prepared to tske part in the discussion of
the next day.

Announce the oral reports for the 2lst day.

Feed the animgls in the aquarium and the

terrarium.
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Class discussion.

Purpose: To discuss the soclsl steps that
would tend to elimins te the occurrence of
socially and bilologically inferior indivi-
duals in our society.

It is suggested that this material be dis-
cussed as a forum, & panel discussion, or
a debate. The complete organization should
be turned over to the pupils.

Oral reports.

Allow each pupil to present an oral report
on some subject applicable to the subject
mgtter in this unit.

Feed the animsgls in the aquarium and the
terrarium,

Distribute the pupil self-test.
(see the Plan for Unit 1, p. 26.)
Oral Presentation of assigned asctivities.

(See the Plan for Unit 1, p. 27.)

Continue with the oral presentations and
critieisms,

Supervised study for the remainder of the
period,

Summary exercise.
(See the Plan for Unit 1, p. 27.)
Check to see about the laboratory equipment

and supplies needed for Unit 6. Secure those
thet are needed.
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Feed the animals in the aquarium and the
terrarium,

Evaluation of the unit.
(See the Plan for Unit 1, p. 27.)

Score and discuse the tests.
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BIOLOGY
Unit 5, Time: 25 days.
CHANGE AND ORGANISMS

Objectives:

1. To understand the significarce of the fossil
remains that have been unearthe 4.

2. To learn that like tends to beget like in all
life.

3. To appreciate the faet that orgenismg are not
permenently fixed but are constantly undergoing slight
change.

L. To consider some of the theories that seek to
explain the methode of change.

5. To become ascquainted with the Mendelisn and
other laws of heredity.

6. To become acquainted with some of the practical
applications of the science of gendics to the improve-
ment of plants and animals.

7. To learn how an application of the laws of
heredity would tend to eliminate gome of man's social
problems,

Qutline of the Unit:

I. What Evidence Do We Have Thaet Plants And Animals
Have Not Always Been As They Are Now?

A. The evidence from preserved specimens.

1. Ancient animals found in "ecold gtorage."
2. Plants and animals preserved in oil and
amber,
a. Petrified plants and animals.
« Evidence submitted by molds, yeasts, foot-
prints and trails.
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B. Other sources of evidence of change.

1.

"Series of fossils."

a. Trilobites.

b. The story of the horse.

¢c. The elephant.

d. The camel,

Changes indicated by mammal embryos.
e. Recapitulation.

‘b. Appearance of gill openings in the

embryos.
¢. Development of the embryonic heart.
The evidence suggested by vestiglal
structures. ;
a. Splints in the leg of the horse.
b. Pelvic bones in whale and porpoilse.

C. Evidence concerning changes in man.

. L

A story of human development.

a., How modern scimtists piece together
the storwy.

b. Man's development traced by his tools.

Specles and gemnera of men.

a. The earliest species of men.

b. Distribution of early human species.

The biological basis of human progress.

a. How man di ffers from other social

- animals.

b. How dliscoveries have led to human
progress,

II. What Explanations Have Been Offered Concerning
These Apparent Changes?

A. The necessity of some of these changes,

1.

2

“e

Necessity to adjust to changed geographi-
cal conditions.

Necessity for changed mode of living.

a. Development of wings by the birds.

b. Development of good legs on mammals.
¢c. Marine mammals.

B. Explanations that have attempted to explain
the apparent change.
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Definition of a theory.

The explanation of special creation.
Lamarck's theo ry of the inheritance of
acquired characters.

Darwin's theory of natural selection.
Hugo de Vries mutation theory.

Recent research on the effect of newly
isolated vitamins.

C. The time element involved in these apparent
changes.

1.
2.

30

Variations brought about by Burbank.

The Geological Time Scale.

a. Azeoic (period without life).

b, Archeozoic.

e, Proterozoic.

d. Paleozolic.

e. Mesozoic.

f. Cenozoic.

Methods used to determine geologic time.

What Evidence Would Lesd One To Bellieve That
There Are Certain Laws Of Heredity In Operation?

A. Resemblances and differences in parent and
offspring.

2.

Each organism produces its own kind.

Presence of variastions.

a. Some caused by environment.

b. Most are caused by the operation of
inheritance factors.

B. Some of the laws of 1nher1fance.

1.
2.

What 1is a "lawh?

Sexual reproduction provides for the
transmission of hereditary character.
a. Germ cells.

b. Meturastion of the germ cells.

- ¢, Chromosomes.

3.

51. Number in various organisms.
2. Genes,
(3. Unit charascter.
Mendellian heredity.
a. Life of Gregor Mendel,
b. Mendel's famous experiments.
¢, Mendel's Law of Heredity.
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(1. Law of independent unit charac-
ters.
(2. Law of dominance (not always
accepted today).
(a. Hybrids.
(b. Dihybrids.
(3. Law of Segregation.
L., Importent developments in the field of
heredity since Mendel.

2. Incomplete dominance (also known as
blended inheritance and imperfect
dominance).

(1. Four-o'-clock.
(2. Andalusian fowl.

b. Cumulative genes (multiple factors).

c. Sex inheritance.

d. Sex-linked inheritance.

(1. In man,

(a. Haemophilia.

(b. Color blindness.
(2. Other examples.,

e. Lethal factors.

f. Linkage.

g. Crossing over.

What Has Been Suggested Ag Explanations For The
Appearance Of Vagriation .Among Plants And Ani-
mals?

A, Fluctustions.
B. Mutations.

1. Hugo De Vries.
2. Examples.
a. Hornless cattle.
b. Short-legged sheep.
3. Suggested causes of mutation.
a. Genes may interchange positions,
b. The chromosomes may become changed in
number,
¢. Chromosomes may become changed in
character,
4, Known causes of mutations.
a. Gene mutations sometimes occurred in
the fruit fly (Drosophila) when the
germ cells were exposed to X-rays.
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b. Exposing the flies and eggs to sudden
and great changes of temperature in-
creased the variation.

¢. Chemical colchicilne.

V. What Biological Principles Have Been Applied In
The Improvement Of Plants and Animals?

A. Methods that are practiced.

1.

L"o

5.

Selection and isolation.

a. De Vries' Elementary species.

b. U.8.D.A. Bureau of Plant Introduction,
c. Hydroponics. ‘

d. New plant vitamins.

Pure breeding.

a. Pedigrees.

b. Grading.

Inbreeding.

2., Line breeding.

b. Thoroughbred.

¢c. Outeross.

Hybridization.

a. Hybridization and selection.

b. Hybridization and inbreeding.

¢. Double-cross for hybridizing corn.
Recognizing mutants. :

B, Plants and animals that have been improved.

1.

2.

Plants.
a. The creations of Luther Burbank.
b. Others.
Animsls.
a. Difficulties encountered in animal
breeding.
b. Horses.
(1. Race.
(2. Draft.
¢. Chickens.
- (1. Hybrid breeds.
(2. Hanson breeds.
d. Cattle.
é. Dogs.

VI. How May Mankind Be Improved Through Application
Of These Principles?

A. Is there a need for improvement?



1.

2e

159

Feeblemindedness.

a. In U. S. A.

b. State of Oregon. Oregon Fairview Home
had a "daily average population for
year 1940 of 1029.6; cost of mainten-
ance and operation for year 1940
was $208,314.84; capital investment
as of July 1, 1940, $1,016,586.00."

c. Cost.

d. Contributes to other social delin-
quencies. '

Crime.

a. Confined in institutions in U. S. A.

b. Confined in institutions in Oregon.
(1. Oregon State Penetentiary. "Pre-

sent June 30, 1949, 1,032; mainten-
ance for the biennium (Jan. 1939
to June 30, 1940) $679,989.50."

c. Estimated cost to U. S. A.

Physical degeneracy.

Insanity.

B. Evidence that would indicate that Mendel's
laws operate in man.

1.

2.

Studies showing the transmission of social
charscters or traits.

a. The Jukes family.

b. The Kalliksks family.

c. The Edwards family.

d. The Darwins.

e. The Bach's of Gemmany.

f. The Hereshoff family.

Evidence that physical weakness and
defects may be transmitted.

C. Movements designed for improvement.

1.
2.
3.

The science of Eugenics.

The science of Euthenics.

Agencies working for the betterment of
menkind.

D. Projects actually underway.

1.

Legislative action,

a. Better marriage laws.

b. Sterilization laws.

c. Immigration regulations.
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2. Government agencies assisting.
a. 8lum clearance.
b. Improvement of diet of individuels.
¢. Improvement of health of individuals,
d. Settlement houses.
e. Elimination of causes of crime.
3. Movements in Europe.
a. Germany.
b. Russie,
é. Italy.

Suggested Activities:

1. Collect as many fossils as you can and arrange
on a display table in the classroom, With the
assistance of the available reference material
try to identify your specimens. Label all of
them with what you "think" they are.

2. Examine a rock collection or specimens from
some of the various rock strata in your neigh-
borhood. Familiarize yourself with the general
sppearance of the more common forms.

3. Teke a field trip to some nearby cliff or road
cut. Diagram the layer composition of the
formation. Search for fossil remains.

4. Compare the internsl structure of the wings of
a bird, the flippers of a seazl or whale, and
the arms of man,

5. Compare the skeletons of fish, amphibians,
reptiles, birds, and mammgls. Note the similer-
1ty of form despite their different mode of
living and general appearance.

6. Prepare a chart that will show the fossil pedi-
gree of the horse, the elephant, or camel.

7. Collect pictures of prehistoric animsls. Arrange

them according to their geological periods and
mount on & large cardboeard.

8. Collect pictures of prehistoric plants.

9. Prepare a chart toc show the geological history
of fossil men. Use the following headings:
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15.

16.
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name of prehistoric man, place found, geologi-
cal age, nature of the fossil, and the recon-
stru ted zppearance of the man,

Meke a chart of your family pedigree. Include.
on it some physical character such as color of
hair, color of eyes, or outstanding hand or
ear shape. Send to the Eugenics Record Offilce,
at Colepring Harbor, New York, for a chart on
which to record your results.

Meke a list of the well known plants and animals
that have been developed and improved by the
application of the laws of heredity.

Meke a study of the Jukes, Kallikak and Edward's
families and the cost of human deficiency to the
taxpayers of this state and the United States.
What suggestions would you offer that 1ln your
estimation would have a tendency to eliminste
the undesirsble members of our soclety and would
promote the development of a better human race?

Toss two coins in the air for at least one
hundred times. Tabulate the number of heade and
heads (HH), heeds and tails (HT), and tails (TT).
How does your result correspond with the ratio
of Mendel's law of segregation, (1-2-1) ratio?

Outline the technique one should use to cross-
pollinate a plant artif icklly. Demonstrate to
the class.

Meke as complete a list as you can of dominant
and recessive unit characteristics.

Meke & list of plsnt and animal mutants.

Show by diagram how color blindness or hemo-
philia is inherited.

Show the relation of chance to Mendel's law of
segregation by teking beans from a box. Put

50 white beans and 50 colored beans in a box.

Draw two out at a time and tabulate your results--
(ww), (wB), and (BB). Note the ratio or their
various assoclations.
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Prepare a diagresm of two unit chsracters showing
the results for three generations of cross-
breeding. Be original in your choice of charac-
ters.

Devise 2 scheme or dlagram to show the correct
relations of the following: chromosome, indivi-
duel, gene, nucleus, cell, species.

Set up an experiment with the fruit fly (Droso-
phila), which will prove or disprove some gues-
tion of inheritance.

Read as much as you can about the work of the
following men and tell what each man contributed
to the science of heredity: Darwin, Davenport,
De Vries, Gglton, Lamarck, Mendel, and Weismann,

With the aid of the Readers' Guide to Periodical
Literature, select and brief & current article
applicable to this unit.

Prepare an oral report on some toplc associated
with this unit., The following are offered as
suggestions:
a. Oregon coal.
b. Geological history of Oregon.
c. Fossile remains from the Losg Angeles tar
plts.
d. Fossil contributions from the state of Oregon.
e. Local fossil beds.
f. Recent paleontological findings.
g. Fruits and vegetables our great grandparents
did not have. '
h. Luther Burbank.
i. Gregor Mendel.
J. A study of the pedigrees of some royal family.
k. The armored fishes.
1. The dinosaurs.
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Reference Boocks:

The following are numbers of books listed in
Bibliography A that will prove to be helpful in the
study of this unit: |

7, 11, 15, 18, 20, 31, 39, 48, 49, 50, 55, 57,
64, 67, 69, 71, %o, &, &7, 99, 100, 102, 103, 1ok,
106, 107, 122, 135, 1ko, 1k7, 157, 172, 175, 176, 195,
197, 208, 215, 218, 221, 222, 231, 233, 235, 240, 2uk,
254, 257, 258, 262, 272, 273, 277, 281, 283, 289, 292,
293, 297.

Visual Alds:
A. Charts,

1. Jurica Biology Charts,
Mendel's Laws of Inheritance.

2. Lehmenn Heredity Charts.
LC10Y4, Inheritsnce of Hair Form in Man.
LC105. Inheritance of Eye Color in Man,
1106, Inheritance of Hair Form and Eye .
Color in Man,
LC202. Incomplete Dominance in the Four-0'-
Clock.

'LC20%, Complete Dominance in the Snail.
LC204, Independent Asscrtment of Genes in
Guinea Pig, Snail, and Corn.

LC205, Variation of External Characteris-
ties.

LC206. Stability of Hereditary Traits.

ILC207. Human Inheritance--The Family Zero.

3. Philips Biology Charts.
P201.TIncomplete Dominance of Color in the
Four-0'-Clock.
P202. Incomplete Dominance of Plumage Color
in Andalusian Fowls.
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P203%. Complete Dominance of Shell Color
and Pattern in the Wood Snsil.

P204., Inheritance of Comb Cheracters in
Fowls,

Smallwood Botanical Charts.
#30. Inheritance~-Mendel's Law.

Smallwood Zoological Charts,
#30. Dlagrams to Illustrate Mendel's Law.

Turtox Class-Room Charts,.

The Six Monohybrid Matings.

Di-Hybrid Mating.

Independent Inheritance.

Di-Hybrid Crossing.

Inheritance of Tallness and Dwarfness.

B. Films,

1.

Oregon State College.

Testing Seeds in Soil.
16mm, silent, 1 reel.,
When the Cows Come Home.
16mm. silent, 1 reel.
Naturalized Plant Immigrants.
lémm. silent, 3 reels.
Poultry, Nationsl Improvement Plan,
16mm, sound, 3 reels.
Breeding for llore and Bigger Eggs.
16mm, silent.

University of California.

#4¢, How to Grow Hogs.

1lémm. silent,
#77. Earth, The.

16mm, silent,
#212, Luther Burbank.

16mm, silent,
#235. Cyele of Erosion.

16mm. silent,
#381l. Dairy Cattle.

16mm. silent,
#870. Lost World, A.

16mm. silent,

reels, $.50.
reel, $1.00.
reel, $1.00.
reel, $1.00.
reel, $1.00.

I e = I =

reel, $1.00.
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#2721. Earth's Rocky Crust.

16mm. sound, 1 reel, $1.50.

#2727. Heredity.

16mm. sound, 1 reel, $1.50.

3. Motion Picture Bureau.

4GS-139. Evolution.

16mm, sound, 3 reels, $4.50.

#5-218. Thoroughbred.

16mm. sound, 2 reels, Free.

#E-923, Social Science.

16mm. silent, 1 reel, $1.00.

#1618, Story of the Pedigreed Silver Foxes.

16mm, silent, 2 reels, Free.

#1826, Digeging Up the Past.

16mm, silent, 1 reel, Free.

C. Glass Slides From Oregon State College.

#224-G, Earth's Former Inhabitants. 3& slides.
#227-G. Geology. 3& slides.
#256-G. Oregon Geology. 17 slides.

Film Slides From Oregon State College.

1.
#2.
#16.

- #18.

#261.,

#365.
J3ée:

#U55.
#U77.

Breeds of Sheep. 35 pictures.

Breeds of Swine. 32 pictures.

Standard Breeds of Poultry. 47 pictures.
Types end Breeds of Beef and Dusl Pur-
pose Cattle. 33 pictures.

The Cooperative Bull Association. 36
plctures.

Breeds of Dgiry Cattle. U7 pictures.
Some Principles of Breeding Demonstrated
With the Herediscope. UYO pictures.

Better Sires--Better Stock. U9 pictures.

Facts About Jerseys and the Jersey Breed
Improvement Program., 43 pictures.



166

Free and Inexpensive Reference Material:

A. Americen Museum of Natural History. Columbus
Avenue, St. Louis, Missouri. .

Ce

1.

=

Guide Leaflet Series:

#70. The Hall of Dinosaurs. 13¢.
#75. How 014 Is the Earth? 23¢.
Handbook Series:

¢4, Animals of the Past. &5¢.

Field Museum of Natural History. Roosevelt
Roed, Chicago, Illinois.

1.

2

3.

Botany Leaflet:

#5. A Fossil Flower. 10¢.

Geology Leaflets:

#9. How 0ld Are Fossils? 15¢/

#1%. The Geological History and Evolution of

the Horse,

#14, A Forest of the Coal Age. 25%.

Geoclogicel Series:

#5. VO;. IV. Contributions to Paleontology.
50 -

#9. Vol. I. The Dinosaur Beds of the Grand
River Velley of Colorado. 50¢%.

General Biological Supply House (The). 761-763
East 69th Place, Chicago, Illinois,

1

2e

Turtox Service Leaflets: Free.

#15, The Culture of Drosophila Flies and Their
Use in Demonstrating Mendel's Law of
Heredity. .

#46, The Study of Fossil Plants.

#47. The Study of Fossil Animals,

Turtox News: Free,

D. Metropolitan Life Insurance Company. 600 Stock-
ton Street, San Francisco, California.

E.

Health Bulletins For Teachers:

The Physicsal Basis for Heredity. May, 1941.

Oregon Social Hyglene Society, The. 376 Pit-
tock Building, Portland, Oregon.
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This organization distributes material on the
subject of eugenics. Write for list.

Oregon State Coilege Experiment Station,
Corvellis, Oregon.

l. Station Bulletins:
#3795, Reprcductive Performance in Dairy
: Cattle. 1941. 27 pp.
2. Station Circular of Information:
#41, Officiel Testing of Deiry Cattle in
Oregon. 1923%., 38 pp.
#2U41, Progress Report--Corn Breeding Project,
Yield Triels With Hybrlid Field Corn.
1940, 1941,

Percheron Horse AsSsociation of America. Union

Stock Yards, Chicego, Illinois.

How To Select Percherons. 19%6. U7 pp. 1il.
Free.

U. 8. Superintendent of Documents, Washington,
D. Ci

1. Agriculture Bulletins:

#754. 1Inheritance of Waxy Endosperm in
Maize. 1919. 99 po. 15¢.
(A1.3:754).

#1090, Effects of Inbreeding and Crossbreed-
ing on Guines Pigs: 1. Decline in
Vigor; 2. Differentiation Among
Inbred Families. 1922, 63%pp. 1il.
15¢. (A1.3:1090).

#1354, Productiveness of Successive Genera-
tions of Self-Fertilized Lines of
Corn and of Crosses Between Them.
1925. 19 pp. il. 10¢.

(A1.3:1354), '
#1396. Comperison of Maize Breeding Methods.
1926. 22 pp. 1l. 5%, (Al.3:1396).
2. Agriculture Clrculars:
#26%, Golden Cross Bgntam Sweet Corn. 1933,
12 pp. 1l1. 5¢. (Al.4/2:268).

#366., Saefflower, Possible New 0Oil-Seed Crop

for the Northern Great Plains and the
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Far Western States. 1935. 1il. 5¢.
(Al.4/2:366).

#391, 'New Sugar-Beet Vgrieties for the Curly-
Top Area. 1936. B5pp. 1il. 5¢.
(Al.L4/2:391).

#420. Houma Potato, A New Variety. 1936.

4 pp. 1il. 5¢. (Al.4/2420)

#42l, Distribution of the Varieties and Clas=-
ses of Wheat in the United States in
1934, 1937, 68 pp. 1l. - 10¢.

(Al. u/e 2Ly,

#461. Two New Varieties of Sugar Cane for
Siruﬁ Production. 1937. U4 pp. 5¢%.
(Al.L/2:461),

#493, Esrlaine Potato, A New Egrly Veriety.
1938, 6 pp. 11. 5¢. (Al.4/2:493).

#501, Reaction of Wheat, Barley, and Rye
Varieties to Stripe Rust in Pacific
Northwest. 193%. 15 pp. 5¢%.
(Al.4/2:501),

#503, Sebago Potato, A New Variety Resistant
to Lete Blight. 1938. 7 pp. il. 5¢.
(Al.L4/2:503).

#528. New Chrysanthemums. 1939. & pp. il.
5¢. (Al.4/2:528).

#552, Seven New Peaches and a New Plum for
the Western States. 1940. 23 pp.

il. 5¢. (Al.h/2:552).
Agriculture Miscellaneous Circulars:
#3233, Some Tested Methods For Livestock Im-
provement. 20 pp. 6 il. ©Not in 1941
price lists.
Agrieulture Miscellaneous Publications:
#160. Descriptions of Types of Principal
American Varieties of Tomatoes. 1933.
2% pp. 31 plates. 50¢. (Al:38:160).

#169, Descriptions of Types of Principal
American Varieties of Cabbages. 1934,
24 pp. 1il. 50¢. (A1/38:169§

#170. Descriptions of Types of Principal
American Varietles of Garden Peas.
1934, 39 pp. 11. $1.00. (Al.38:170).

#316., Desceriptions of Types of Principal
American Vsrieties of Spinach. 1938.
60 pp. 1l. 25¢. (Al.38:316).
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Be Agricultufe Techniczl Bulletin:

#136.
#143,
#1u5,
#222,
#279.
#292.

#329.

#417.

#L22,

#459.
#583.

#620,

Breeding Hard Red Winter Wheats for
Winter Hardiness and High Yield.
1929, 2& pp. 5¢. (Al.36:136).

Field Studies on Rust Resistance of
Oat Varieties. 1930. 36 pp. 10¢.
(Al.36:143),

Life History and Hebits of CGrasshopper
Mice, Genus Onychomys. 1929. 20 Dppe.
11. 1o¢. (Al.36:1L45),

Genetic Growth Differentistion in
Guinea Pigs. 1931. 36 pp. 10¢.
(Al.36:222).

Correlation of Hereditary and Other
Fectors Affecting Growth in Guinea
Pigs. 1939. 36 pp. 10¢. (A1.36:279).
Inheritance of Colored Scutellums in
Maize. 193%2. U4 pp. 1il, 1lo¢.
(Al.36:292).

Experiments in Wheat Production on
Dry Lands of Oregon, Washington and
Utah. 19%2, 68 pp. 1il. 10¢.
(A1.36:329).

Beef Production and Quality as In-
fluenced by Crossing Brgham With Here-
ford and Shorthorn Cattle. 1934,

54 pp. 1l. 1l0¢. (Al.36:417).

Field Studies on Resistance of

Hybrid Selections Oats to Covered and
Loose Smuts. 1934, 10 pp. 5¢%.
(Al.36:422),

Classification of Wheat Varieties
Grown in the United States. 1935.
164 pp. 1l. 25¢. (Al.36:U459).
Experiments on Breeding Corn Resis-
tant to European Corn Borer. 1937.
30 pp. 1l. 10¢. (A136:583).

Genetic Relations of Some Color
Factors in Lettuce., 1938. 3& pp.
11, 20¢. (Al.36:620).

Agriculture Yearbook Separates:

#985.

#1072,

#1503.

#1567.

Bulls Bred Pure Replace Scrubs in
Mgr§ Counties. 1927. 5¢. (Al.10/e-
985).

Immigrant Plants Hold Large Place
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11. 5¢. (Al.10/a:1503).

Better Plants and Animals. 1937,
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11. 10¢. (A 1.10/a:1601).
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1937. p. 1350"780 11. 5¢0
(A 1.10/a:1602).
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1379-95. 1l. 5¢. (A 1.10/a:1603).
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Inheritance of Seed Color in Crosses of
Brown-seeded and White-seeded Sorghums.
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Mendelian Class Frequencies. Interpretation
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Studies on the Physiolegy and Inheritance
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CHAPTER VII

UNIT 6
PERPETUATING ORGANISMS

BIOLOGY
Time: 25 days.
PERPETUATING ORGANISMS
PLAN
Method

Pretest for Unit 6.

(See the Plan for Unit 1, p. 19)
Presentation.

(See the Plan for Unit 1, p. 19)

Distribute the duplicated copies of the Out-
line of the Unit and the Suggested Activities.

Rotate the mehbership of the stending commit-
tees., )

Set up the improvised iimeGubator used in Unit
4. Turn on the light and start regulating
the temperature to 103 degrees F. Fill
the water pan. The constant temperature will
be casier to maintain if the incubator is
placed in a closet. Check for any fire
hezard ! '

Meke the necessary arrangements to have about
three dozen eggs available for the third
day. Be certain that these are fertile !
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Feed the animals in the aguarium and the
terrarium.

2 Supervis ed study.
Examine the Outline of the Unit and use it
as a guide for surveying the data in the
unit,

Check the temperature of the incubator.

3 Supervised study.

Continue with the examinstion of the Out-
line of the Unit.

Check the temperature of the incubator and if
it has been regulated so that it is main-
taining a constant temperature of about
103 degrees F. put the eggs in. Mark
each egg so as to be able to determine if
it has been turned and put it in a pan or
wire basket, raised slightly from the
floor of the incubator. The eggs must be
rotated 180 degrees each day (preferably
twice a2 day). Arrangements will have to be
made to have someone do this and check on
the temperature on Saturdsys and Sundays.

It 1e better to have a small 1light globe
that maintains the correct temperature

with a minimum of crack in the 1id than to
heve a larger bulb end a larger hest-

escape crack. Some of the pupils will enjoy
labelling the eggs before they are placed

in the incubstor.

Check the route for the field trip for the
next meeting of the class.

4 Field trip.

Purpcse: To survey the plant and snimal
conditions for this time of the year and to
collect materiels that should be helpful

in the study of reproduction.
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Examine a pond, the edge of a stream, or
the shallow water near the shore of a laeke
for frog, toad, and salemander eggs.

These animals lay their eggs early, varying
with the sesson and the location. Freshly
laid eggs can be "brought along" to fit

the work in this unit by keeping them in

an open container in a refrigerator. The
development is rapid at a higher temperature.
Preserve & series of stages in vials of
formalin or alcochol.

Amphibia eggs should be collected with g
minimum of handling and brought to the
lsborstery in water from the place of collec-
tion. Allow them to remain in the water ' =
which they were collected in until it has
reached the room temperature. If slowly
running water can be provided the chances

for success are greater.

Bring 4n some dead grascs or hay to use in
the preparation of new protozoa cultures.

Collect the notes on the field trip.

Check the temperature of the incubator and
turn the eggs.

Feed the animals in the aduzrium and the
terrarium.

Return the notes on the fileld trip.
Supervised study.
Work on the Suggested Activities.

Prepare to rear several insects in the labora-
tory that will illustrate complete life
cycles. The fruit fly, blow fly, house
fly, waex moth, meal worm beetle, and the
cheese skipper are well suited for this.
All of them have & complete metamorphosls
end a life cycle that is within the limits
of this unit. They can be reared in insect
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ceges or in l- and 2-quart jars with
cheesecloth covering.the open ends.

Place the food in the contsiner with the
insects, cover the opening, and await the
development s,

Boil the grass or hay brought in from the
field trip for 20 or 30 minutes. Divide
the boiled material and its ligquor into
four or five test tubes or tumblers and
expose for bacterisl contamination (see
13th day).

Check the temperature of the incubator and
turn the eggs.

6 Class discussion.

Purpose: To demonstrate the method used to
exemine the development of the chick em-
bryos.

Remove an egg from the incubator and place
1t upon a warm cloth pad or one made by
folding severasl kleenex tissues. Puncture
the shell at a point toward the large end
with a palr of sharp-pointed scissors and
remove a section of the shell about the

gsize of a one-cent piece. Attempt to

locate the position of the embryo by look-
ing through this opening and gently rotating
the yolk. When the location is determined
enlarge the opening in the shell to it. A
finger bowl or a beaker filled with crump-
led sheets of kieéénex mskes an excellent
receptacle for the opened ege. The best
results are obtained by allowing the embryo
to remain in the shell and exemining it

with & hand lens under a strong light.

If 1t 1s desirable to examine 1t under the
microscope, empty the contents into a shal-
low dish and then 1ift the embryo upon s
glass slide or in a petri dish. The pupils
should keep notes and meke sketches of their
observations of the progress of the develop-
ment.
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Check the temperature of the incubator and
turn the remaining eggs.

Feed the animals in the aquarium and the
terrarium,

Superviged study.
Work on the Suggested Activities.

Have planaria or esrthworms avaeilable for the
next meeting of the class.

Have a pupil open one of the eggs from the
incubator (6th day of the development).

Inquire among the members of the class (out-
side of class) about the possibility of
securing a pregnant female pet mouse, rat,
guinea pig, or rabbit. Secure one that
will be available on the 20th day. If the
inquiry fails to secure results, explain
the needs to the manager of a slsughter-
house. He will probably be able to supply
pig embryos with the membranes unbroken.
AdJust the date for the discussion to coin-
cide with the availebility of the materisl,

Check the temperature of the 1ncubator and
turn the remaining eggs.

Supervised study.

Work on Suggested Activity #7. Have plana-
ria or earth worms available for the use

of the pupils., They may work in fairly
large groups on this exercise.

If using planaria, put the worm on a sheet
of wet peper by means of wide-mouthed
piprette. Use & razor blade to cut the
worm in two parts, meking the cut midway
between the anterior and the posterior
ends., Transfer each of these parts to a
single dish of water, label, and attend

to them deily to see that they do not dry.
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Watch the progress of the worms. Cut
zdditional ones using the same technique but
verying the position of the bisection.

Cut three or four earthworms in two parts,
varying the position of the bisection for
each worm. Examine the cut ends for con-
striction bends. Put gll the anterior ends
in one container or soil and 211 the pos-
terior ende in another. Label each contain-
er. The better results should be expected
from the anterior ends.

Have a pupil open one of the eggs from the
incubator (7th day of the development).

- Check the temperature of the incubator and

turn the remaining eggs.

Sﬁpervised study.
Work on the Suggested Activities.

Have a supply of complete flowers for pupil-
examineation at the next meeting of the
class, There should be one specimen of
the same flower for each member of the
clase., Hand or dissecting lens sand razor
blades will be necessary. Also have a
variety of flowers that illustrate some of
the different incomplete and irregular
conditions that are encountered in inflor-
escence types.

Have a pupil open one of the eggs from the
incubator (&th day of the development).

Check the temperature of the incubator and
turn the remaining eggs. '

Feed the animels in the aduarium and the
terrarium,

Superviged study.

Examine a flower, dissect, and identify
each pert. Know the function of the parts
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in thelr role of reproduction. 'Make a
disgrammatic sketch of a complete flower.
Have & selection on display that will
1llustrate the different conditions that
are encountered in flowers (see Suggested
AGtivity #14),

Have a pupil open one of the eggs from the
incubator (9th day of the development).

Check the tempersture of the incubator and
turn the remaining eggs.

Feed the animals in the aquarium and the
terrarium,

Supervised study.

Examine prepared slides of conjugation of ¥
peramecium, sexual reproduction in vaucheria,
end mitosis. Make sketches of these.
Whenever possible use fresh materisl,
supplementing it with the prepared slides.

Put some bean and corn seeds to soak (see the
15th day).

Have a pupll open one of the eggs from the
incubator (12th day of development). Se-
lect this one by candling the eggs with a
strong light. Go over the remainder of
the eggs, candling them, and throwing away
those that are not developing.

Feed the animals in the sduarium and the
terrarium,

Supervised study.
Continue with the examinstion of the slides.
Check the equipment to be used in making the

micropipettes and the new protozosa cultures
et the next meeting of the class.
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Start germinating the soaked bean and corn
seeds by plaecing them in & damp cloth cr
between sheets of moistened blotting psaper
and keeping them in a warm place. Put
more to sosk (see the 15th day).

| 13 Supervised study.

Examine the protozoa culture for evidence
of simple division.

Occaslionglly some of the protozoa can be
observed in the process of division.
Indirect evidence can be furnished by watch-
ing the daily increase in the population of
new cultures, These can be established by
isolating droplets of culture spread on a
slide that contein but a single individual,
Pick this droplet up with a micropipette,
examine under the microscope to check on

the presence of a single individusl, and
thenblow it into a culture tube. These
culture tubes gre made by boiling hay or
dead grass in water for 20 to 30 miFﬁtes.
Divide this material and its liquor' into
four or five test tubes or tumblers znd
allow it to stand until it is contaminated
with bacteris (appearance of a scum).

A micropipette can be made by drawing out
a glass tube over a wing-top burner until
it is of a very fine bore (about 1 mm. in
diemeter). Allow to cool and then bresk
off near the shoulder.

The procedure described above establishes
pure cultures. :

Start the freshly sosked bean and corn seeds
to germinating. Put more to soak (see the
15th day).

Have & pupll open one of the eggs from the
incubator (1lhth day of the development).

Check the temperature of the incubator snd
turn the remaining eggs.
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Supervised study.

Work on the Suggested Activities.

Start the freshly scsked bean and corn seeds
to germinating. Put some more to sosk for
use at the next meeting of the class
(see the 15th day).

Check the temperature of the incubsator and
turn remaining eggs.

Feed the enimals in the aquerium and the
terrarium,

Supervised study.

Work on the Suggested Activity #5. Sketch
the embryonic development of a typical
monocot and dicot seed, Use the corn and
bean seeds that have been germinated in

a series designed to show the development
of the embryo.

Have moss plants available for next meeting of
the class. Examine for evidence of repro-
dwe tive bodies.

Heve a pupil open one of the eggs from the
incubator (16th day of the development).

Check the tebperature of the incubator and
~turn the remaining eggs.

Supervised study.

Examine 15051 mosses. Work out the life
eycle of a typical moss plant (see Suggested
Activity #12).
|
Have a pupil open one of the eggs from the
incubeator (19th dsy of the development).

Check the temperature of the incubator and
turn the remeining eggs.



183

Feed the animals in the squarium and the
terrarium,

17 Supervised study.
Work on the Suggested Activities.
Check the temperature of the incubator and

turn the remaining eggs. Examine for "pip"
marks (20th day of the development).

18  Supervised study.

Examine the laboratory ferns for evidemce
of reproductive structures. Work out the
1life cyele for the ferns (see Suggested
Activity #13). An examinstion of the

soil of the potted ferns likely will reveal
the growth of numerous prothallis (gameto-
rhytes). These should be examined for the
presence of reproductive structures (an-
theridia and archegonis). To secure sperms
allow some of the prothallia to wilt for 20
to 30 minutes. Place this on a slide with
a drop of water. If the antheridia are
developed, sperms may be seen swimming about
after 2 or 3 minutes. Archegonia are found
on the underneath side of the prothallium
Just below the noteh.

Check the temperature of the incubator. Exa-
mine for "pip" marks. If any are present,
crack the shell and release the chick., It
1s highly unlikely that the development will
proceed to completion in equipment of this
nature. It does work nicely in the earlier
stages which are the most important for
this work. ‘

19 Supervised study.
Work on the Suggested Activities.

Announce the orzl reports for the 21st day.
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Check the material for the discussion period
the following day. Select a bey or boys to
kill the animel by snesthetizing it before
clasgs.

Exzmine the remaining eggs in the incubator.
Perform post mortems on those failling to
complete the development. Dismantle and
store the equipment.

Feed the enimals in the aqguarium and the
terrarium.

20 Class discussion.

Purpose! To demonstrate the development of
a mammal embryo and the female organs of
reproduction.

Open the pregnent female ventrally to

expose the uterus. Point out the uterus and
1ts blood vessels to the class., Make an
incision in it and expose one of the
embrycs. Be careful not to rupture the
membranes. Remove and expose one of them.
Point out the umbilical cord and its con-
nections, an ovary, and oviduct.

If the time is sufficlent snd material
rermits, a male animal may be dissected to
expose a testis, its connections with the
urethra snd smears of living sperms can be
prevared. These are made by smearing some
of the contents of the connecting tube
thinly on a warm slide. Examine under the
high power of the microscope.

Discussions on reproduction require very
careful planning.

21 Oral reports.

Have each pupil meke an cral report on
some subject that is applicable to this
unit (see Suggested Activity #22).
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Distribute the pupill self-test.
(See the Plan for Unit 1, pp. 26).
Oral presentation of sssigned activities.

(See the Plan for Unit 1, pp. 26).

Continue with the oral presentations and
criticisms.

Supervised study for the remainder of the
period.

Sumnmary exercise.
(Ssee the Plan for Unit 1, pp. 27).

Check the laboratory equipment snd supplies
needed for Unit 7. Secure those that are
needed.

Feed the animals in the aquarium and the
terrarium,

Evaluation of the unit.
(See the Plsn for Unit 1, pp. 27)«

Score and discuss the tests.
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BIOLOGY
Unit 6. _ Time: 25 days.
PERPETUATING ORGANISMS

ObJectives:

l. To develop a better understard ing of the
beginning of 1life,

2. To observe that all fomms of life are equipped
to reproduce their own kind. '

3. To study the elementary embryology of a few
common plants and animsls.

4, To understand the sexual and asexusal methods
of reproduction.

5. To understand the meaning and intelligent use
- of the scientific vocabulary involved.

6. To develop a seientific respect for reproduc-
tion and its associated problems and a consequent
wholesome attitude for it.

Outline of the Unit:
I. Why Is Reproduction Necessary?
A. Race preservation.

B. The life spsn of plants and animals.

1, Short-lived organisms.
2. Long-lived organisms.

II. What Are the Common Methods of Reproduction?
| A. Asexual--a part of the body of an drganism
1s dissociated from the parent body and
becomes a new organism,

1. Cell division (fission).
8., Amitosgis,
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b. Mitosis.
(1, Stages in plant cells.
(2. Stages in animal cells.
2. Formation of spores.
3. Vegetative processes.
e. Budding.
b. Extending runners.
¢. Growing from underground stems.
d. Grafting.
e. Regenersation.

B. Sexual--two different kinds of sex cells are
united.

1. Conjugation,
2. Fertilization,

C. Parthenogenesis.

What Are the Common Methods of Reproductlion
Utilized by Plants?

A. Simple forms of plents.

1. Algae.
2. Fungi.

B. Mosses.

1. Differentiated structures for reproduc-
tion.
2. Alternation of generation.

C. Ferns.
D. Flowering plants.,

1., Flower parts and their function.
2. Pollen formation.
3. Pollination.
a. Definition,
b. Methods.
4, Pollen grain germination.
5. Fertilization.
6. Seed formation.
a. Types of containers.
b. Methods of seed dispersal.
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IV. What Are the Common Methods of Reproduction
Utilized by Animals?

A. Alternation of generations.
B. Asexual methods.
C. Sexual methods.

1. Conjugation.
2. Fertilization.
3. Comparstive study of methods and organs
of lower enimgls.
. Flatworms.,
b. Roundworms.
¢. Starfish.
d. Earthworm,
e. Crabs or crayfish.
f. Insects.
i, Comparative study of methods s&nd organs
in vertebrates.
e. Amphibien.
b. Reptiles.
¢c. Birds.
d. Figh.
5. Mammalian reproduction.
a. Organs.
b. Method,
c. Fecundity.
d. Gestation periods,

V. What Is the Development of the Organism From the
Time of Fertilizetion to Independent Organism?

A. Embryonic development of typiecal plants.

1. Bean.
2. Corn.

B. Embryonic development of typicel animals.

1. Frog.

2. Chiek.

3. Mammal,
a. Fraternal twins.
b. Identical twins.

C. Parental care.
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Suggested Activities:

Aw

2e

b

10,

Observe the development of the frogs in the
leboretory. Continue with the developmenteal
record started at the time the eggs were
gathered. Supplement your record with a series
of sketches that show the different stages of
development,

Exemine prepared slides that show mitosis.
Sketeh the appearance of cells in the typiecal
stages of development, or better yet prepare
your own slides to show mitosis. Examine and
sketch any phase of the process that you ob-
serve.

Sketch the various steps in the conjugation of
paramecium, You may use prepared slides or,
preferebly, live paramecium teken from the
culture.

If possible incubate some chicken eggs and

open one each day to note the successlve stages
of development. Make & series of sketches based
on your observation that will illustrate the
complete development.

Dissect germinated corn and bean seeds that
have been prepared in a sequence that will
11lustrate successive stages of development.
Sketch the embryonic development.

If availeble, examine prepared microscopic slides
of developing embryos.

Attempt some regeneration experiments on
plenaria, Write it up in the form of a labora-
tory experiment and illustrate with sketches.

Collect and mount pictures of enimals showing
parents and offspring.

Culture bread mold to show spores. Exsmine
under the microscope. Sketch their appearance.

Exemine slides or laboratory specimens of
Spirogyra to show conjugation. Sketeh typical
examples.
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11, Examine slides or lsboratory specimens of
Vaucheris to show sexual reproduction among the
algae. Make sketches illustrating the process.

12. Examine moss plants., Make a chaert that will
illustrate its life cycle.

13, Exemine a fern. Make a chart that will illus-
strate its life cycle.

14, Examine a flowering plant. Dissect and sketch
each part. Know the function of each part
of the flowering plant in the role of reproduc-
tion. Make a chart that will illustrate the
reproduc tion of seed plants.

15, Examine an obelia, Sketeh the alternation of
generations found in its 1life cycle.

16. Exemine the demonstration animal dissected by
the instructor. Sketeh the reproductive
system,

17. Demonstrate to the class how you would make a
bud or graft.

18, Examine pollen grains under the high-power lens
of the microscope. Pollen grains may be grown
in a three per cent sugar soluticn, Sketch.

19. Construct a table in which you have as headings
all the ways in which plants are propagated.
Under each heading list 211 the examples with
which you are familiar.

20. Construct a table in which you have as headings
all the ways in which enimals reproduce.
Under each heading list all the examples with
which you are familiar.

2l. With the aid of the Readers' Guide to Periodical
Literature, select gnd brief a current article
appliceble to this unit.

22. Prepare an oral report on some topic associated
with this unit. The followlng are offered
as suggestions:
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a. Gland grafting in human beings.

b. Interesting methods of seed disperssl.

¢. Interesting animaels that care for their
young.

d., Commercizl hatchery methods.

e. How certain plante are pollinated by the
horticulturists.

Reference Books:

The following are numbers of books listed in
Bibliography A that will prove helpful in the study
cf this unit:

18, 23, 32, 3&, 43, 47, 50, 52, 53, 56, 62, 67,
70, 74, 76, 77, 90, 100, 111, 116, 120, 128, 126,

135, 169, 171, 175, 183, 185, 202, 204, 213, 21k,
216, 221, 233, 235, 242, 2uk, 257, 258, 269, 272, 277,
285, 289, 299.

Visugl Aids:
A, Charts.

1. Elfving-Arvonen Structural Botany Charts.
Mitosie and Cell Division.

2. General Bilology Charts.
Cell Division.
Fern,
Flowers.,
Frog Development.
Germination of Seeds.
Liverwort,
Moss.,
Pine,
Stems,

3. Jurica Biology Charts,
Flowers--Apple Blogsom and Lily.
Frog--Reproduction.
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Life History of Fern.

Life History of Liverwort.
Life History of True Moss.
Meiosis and lMitosis.

Seeds and Germination.

Lehmann Heredity Charts.
Reproduction in Plante and An;mals.

Philips Biology Cherts.
Algae, Spirogyra, etec.
Earthworm, Reproductive.
System and Cross Section.

Smgllwood Botanlcel Charts.
Buds-~Kinds and Uses.
Ferns--Life History--Aneatomy.
Flowers--Parts, Kinds, etc.
Marchantia--Mogssges.
Pines-~Life History-~Anatomy.
Pollination--By Insects, ete.
Pollination--By Wind.

Seed Dispersal.

Seeds and Seedlings.
Stems--In Reproduction.

Turtox Class Room Charts.
Animgl Mitosis.

Beetle.

Blastulae,

Chick Development.

Cleavage.

Complete Metamorphosis in Insects.
Ectocarpus.

Equisetum. Life History.

Fern. Lj}fe History.

Florel Development.

Flower.

Flower Types.

Fr‘ogo

Frog Embryo.

Fucus.

Gametes.

Gastrulae.

Germination.

Hookworm.

Honeybee Anatomy and Life Cycle.
Incomplete Metamorphosis in Insects.
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Lichens.

Lily. Life History.

Liver Fluke,

Liver Fluke (Fasciolsa).
Marchantia.

Metridium Anatomy and L;fe History.
Mosquito Life Cycle. )

Moss. Life History.

Mushroom,

Oedogonium,

Pine. Life History.

Plant Mytosis.

Pollination.

Rhizopus (Bresd Mold) Life History.
Saprolegnisa.

Seeds and Fruits.

Seed Plent.

Seed and Seed Dispersal.
Spermatogenesis and ObBgenesis,
Spirogyra.

Sphagnum,

Tapeworm Anatomy and Life History.
Termite Life Cycle.

The Reproductive System.

Trichina.

Ulothrix,

Vaucheria,

Yolvox.

Turtox Wall Charts.
Animgl Mitosis.
Fern.

Fucus.

Lily.
Marchantis.
Molds.

Moss.,
Spirogyra.
Volvox.

Wheat Rust.

U. 8. Buperintendent of Documents. Extension

Service:

Educational Charts on Corn. Group 10, Rev.
1940, 15¢, per set of 7 charts.
(A43,.22:10.1 to 10.7)s
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B. Films.

1.

Oregon State College.

ABC of Forestry, The.
16mm, sound, 1 reel.
Cicada, The.
1l6mm. sound, 1 reel.
In The Beginning,
16mm. sound, 2 reels.
Life of Plants, The.
16mm, sound, 1 reel,
Operaticn of & Forest Nursery.
16mm, sound, 1 reel. $.50.
Ovulation, Fertilizstion, and Early Develop-
ment of Mammalian Egg.
16mm. sound, 2 reels.
White Fringed Beetle.
16mm, sound, 2 reels.

University of Cglifornis.

| #26., Seaside Friends and Their Cousins.

16mm, silent, 1 reel. §$1.00.
#27. Dey at the River, A.

16mm, silent, 1 reel. $1.00,
#28., Down at our Pond.

16mm. silent, 1 reel. $1.00.
#36. Growing Things.

l6mm,. .silent, 1 reel. $1.00.
#43, Chick Embryo--Rat Fibroblasts.

16mm, silent, 1 reel, $1.00.
#81, Life,

16mm, silent, 1 reel., §1.00.
#24, Butterflies and Moths.,

16mm, silent, 1 reel. $1.00.
#89. Evolution of a Butterfly, The.

16mm, silent, 1/2 reel. &.75.
#122, Life History of the Mosquito.

(Aedes Aegypti).

16mm. silent, 1 reel, $1.00.
#171. Seeds and Seed Dispersal.

16mm. silent, 1 reel. $1.00.
#277. Development of a Bird Embryo.

16mm, silent, 1 reel. $1.00.
#279. Frogs, Toads, and Salamanders.

lémm., silent, 1 reel. $1.00.
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#284, Wild Flowers.

lémm. silent, 1 reel. $1.00.
#299., Nesting Habits.

16mm. silent, 1 reel. $1.00.
#300, Palace of Honey.

16mm. silent, 1 reel, $1.00.
#7304, Underwater Households.

16mm. silent, 1 reel. $1.00.
#31%, Castles of Paper.

16mm. silent, 1 reel, $1.00.
#3%2. Reproduction in Lower Forms of Life.

16émm. silent, 1 reel. $1.50.
#3323, Reproduction in Higher Forms of Life.

16mm. silent. 1 reel. $1.50.
#38l4, Early Development of Rabbit Egg--

Cleavsge in Monkey Egg.

16mm. silent, 1 reel. $1.00.
#2517. Plant Growth.

16mm, sound, 1
#2519. Flowers at Work.

16mm, sound, 1 reel. $1.50.
#2520, Seed Dispersal.

16mm, sound, 1
#2524, Frog, The.

16mm, sound, 1 reel. $1.50.
#252€, Tiny Water Animgles.

16mm, sound, 1 reel. $1.50.
#2529, Butterflies.

16mm, sound. 1 reel. $1.50.
#2530, Moths.

16mnm, sound, 1 reel. $1.50.
#2531. Beetles.

16émm. sound, 1 reel. $1.50.
#2532, Pond Insects.

16mm, sound, 1 reel. $1.50.
#2533, Aphids.

16mm, sound. 1 reel. $1.50.
#2536, House Fly,

16émm. sound, 1 reel. $1.50.
#2650. Reproduction Among Memmels.

16mm, sound, 1 reel. $1.50.
#0487, Sea~Urchin, The. -

16mm, sound, 1 reel, $1.50.
#2915, Born to Die.

16mm, sound, 1 reel. $1.00.
#2920. City of Wax.

16mm. sound, 1 reel. $1.00.

reel. $1.50,

reel. $1.50.
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Free and Inexpensive Reference lMaterial:

A.

B.

C.

D.

American Education Press Inec., 400 South
Front Street, Columbus, Ohio.

Withrow, Vest. The Story of Seeds. Booklet.
36 pp. il. 15¢.

American Genetic Agsociation. 306 Vietor Build-
ing, Washington, D. C.

A One-Celled Cow. & p. 10¢.

General Biological Supply House, (The). 761-
763 East 69th Place, Chicago, Illinois.

1. Turtox Service Leaflets: :
#13. Rearing the Silk Worm Moth.
#16. The Culture of Planaria and Its
Use in Regenerstion Experiments.
#22. Culturing the Common Molds.
#34. Insect Metamorphosis.
#43. Embryology in the High School Biology
Course.
#4U, Growing Fern Prothallia in the
Leboratory.
2. Turtox News. Free,

U. 8. Superintendent of Documents, Washington,
D. C.

1. Agriculture Bulletins:
#1508. Sterility of Oats. 1922, & p. il,
5¢. (A 1.3:1058),
#1195, Bterilities of Wild and Cultiveted
Potatoes With Reference to Breeding
From Seed. 1924, 32 pp. 1il. 10¢.
(A 1,3:1195).
2. Agriculture Circulars:
#79. Application of Statistical Methods to
Seed Testing. 1929, 18 pp. b5¢.
(A 1.4/2:79).
#480. Rules and Recommendations for Testing
Seeds. 5¢. 1929. 1& pp. il.
(A 1.4/2:480).,
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#502. Sweet Potato Propsgation and Trens-
planting Stories. 193%. 16 pp.
5¢. (A 1.4/2:502).
#525. Artificisl Insemintation of Chickens
and Turkeys. 1939. 13 pp. il. 5¢.
(A 1,4/2:525),
Agriculture Leaflets:
#1.  Ways to Save Young Livestock. U pp.
4 11. 1936, not in 1941 price lists.
#19, Improving Deiry Herds. 1928, L pp.
5 11. not in 1941 price lists,
#51. Improving Cattle in Areas Freed of
Ticks, & pp. il. 5¢. (Not listed in
1940 cataloeg).
#93, Red Clover Seed Production in the Inter-
Mountain States. 19%2. & pp. 1l. 5¢{
Not listed in 1940 catalog,
#172. Why Fruit Trees Fail to Bear. 193%9.
5 pp. 5¢. (A 1.35:172).
Agriculture Technical Bulletins:
#100. Respiration of Sorghum Grains., 1928&.
16 pp. 1l. 5¢. (A 1.36:100).
#616. Reproductive Cycle of the Coyote.
193&, 12 pp. 11. 10¢. (A 1.36:616).
#655. Dormaney in Lettuce Seed and Some
Factors Influencing Ite Termination,
193%, 20 pp. 5¢. (A 1.36:655).
Agriculture Yearbook Separates:
#1084, Seed Samples of Introduced Plants
Make Big Collection. 5¢.
(A 1.10/a:1084).
Bureau of Fisheries Documents:
#974. Growth and Degree of Maturity of
Chinoock Salmon in the Ocean. 35¢.
(C 6.3/a:8a35/17). ;
#1103. Annual Growth of Fresh-Water Mussels.
15¢. (C 6.3/a:M975/12).
#1056, Propagation of Pond Fishes. 5¢.
(C 6.1:929/app.2).
Farmers! Bulletins:
#849, Capons and Caponizing. Rev. 1932,
12 pp. 11. 5¢. (A 1.9:849),
#94g, Rag-Doll Seed Tester, Its Use in
Determining What Ears of Corn Are Fit
For Seed. 5¢. (A 1.9:948),
#1134, Castrating and Docking Lambs. Rev.
1935. 12 pp. 1l. 5¢. (A 1.9:1134),
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#1332. Seed Potatoes and How to Produce
Them. Rev. 1936, 14 pp. il. 5¢.
(A 1.9:1332).

#1339. Red Clover Culture, With Notes on
Insect Enemies of Red Clover. 5K¢.
(A 1.9:1339).

#1357. Castration of Hogs. Rev. 1930.
6 pp. 11, 5¢. (A 1.9:1357).

#1369. Bridge Grafting. 5¢. (A 1.9:1369).

#1412, Care and Management of Dairy Bulls.
Rev. 1938, 27 pp. 1l. 5¢. (A 1.9:
1h12),

#1436, Why Potatoes Rum Out. Rev. 1927.

21 pp. 11. 5¢. (A 1.9:1436),
#1538. Incubation end Brooding of Chickens.
1928, 28 pp. 1l. 5¢. (A 1.9:1538).
41567. Propagetion of Trees and Shrubs.
Rev. 1932, 52 pp. 1il. 5¢.
(A 1.9:1567).

Journal of Agricultural Research:

Length of Dormant Period in Cereal Seeds.
1936. 26 pp.. (A 1.23/a:C334/10).

Effect of Failure of Pollination on Compo-
sition of Corn Plants. 1934, 9 pp.
5¢. (A 1.23/a:0814/71).

Macrosporogenesis and Embryo-Ssc Development
in Euchlaena Mexicana and Zea Mays.
1938. 5¢. (A 1.23%/a:T265/3).

Seed Germination in Lobelis With Special
Reference to the Influence of Light in
Lobelia Inflata. 1936. 5¢.

(A 1.23/a:T551/29).

Composition of the Various Parts of the Oat
Plant at Successive Stages of Growth,
ete. 1939. 1il. 5¢. (A 1.23/a:0a8/29).

Development of the Oat Panicle. 1937. 1il.
5¢. (A 1.23%3/a:0a8/25).

Chemical Elimination of Saprophytes During
Laboratory Germination of Seed Peas.
1939. 5¢. (A 1l.23/a:P32/24).

Methods of Controlling P,llination in Pecans.
1933. 10 ppi il. 5¢., (A 1.23/a:P331/13),

Germination of Seed of Farm Crops in Colorado
After Storsge for Various Periods of
Years. "1933. & pp. 5¢. (A 1.23/a:-
Se32/16).
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Germination Studies on Aged and Injured
Seeds. 1936, 14 pp. 1l. 5¢.
(A 1.23/a:8e32/18).
Anthesis, Pollination, and Fertilizstion in
Sorghum. 1934. 14 pp. 1l. 5¢.
(A 1.23/a:8068/17).
Reproductive Efficilency of the Albino Rat
Under Different Breeding Conditions.
1940. p. 847-834. 5%
(A 1.23/2:R186/4), _
Growth of the Hen's Ovum. 1939. p. 875~
goh., 'KZ., (A 1.23/a:H36/6).
Unfruitfulness in the Tomato Caused by Mole
Sterility. 1939. p. 621-630. 1il. 5¢.
(A 1.23/aT591/26).
Clgssification of Chick-Embryo Positions at
Different Agee and Malposition as a
Cause of Mcrtelity. 1935. 9 pp. 11,
5¢. (A 1.23/a:Cl32/28),
Time Factor in Fertilizetion and Embryo
Development in Sugar Beet. 193L,
21 pp. 1l. 5¢. (A 1.23/a:So032/34).
9. Public Health Reprints:
~ #1495, The Relation Between Cell Growth and
Division in Amoeba Proteus.
(T27.6/a:1495).
10, Public Health Service, Educational Pyblica-
tion:
#7. High Schools and Sex Education. 1939,
110 pp. 20¢. (FS 2.20:7). ;
11. Venereal Disease Pamphlets:
#7. Problem of Sex Education in Sghools.
1934, 16 pp. il. 5 ¢. (T 27.20:7).
#59. Wonderful Story of Life, A Parent's
Talks With Children Regarding Life and
Its Reproduction. 1937. 19 pp. 1l0¢.
(T 27.20:59/2).
#83. You s&nd Your Boy. 5¢. (T 27.20:83).
12. Wildlife Circular:
#4, Pseudopregnaney in Domestic Rabbits.
1940, 13 pp. 1il. 5¢. (I Uk9.16:4),

E. Wild Flower Preservation Society, Inc. (The).
3740 Oliver Street, Washington, D. C.

Price 1list of aids. Free.

Sample packets of literature of Wild Flower Study,
Cultivating, and Conservation. 10¢ egch. 3
for 25¢.
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CHAPTER VIII
UNIT 7
GROUPING OF ORGANISMS

BIOLOGY
Unit 7. . Time: 25 days.
GROUPING OF ORGANISMS '
PLAN
Day | Method

1 Pretest for Unit 7.
(See Plan for Unit 1.)
Presentation.

The presentation in this unit could well
consist of a ghort nature walk.

Distribute the duplicated copies of the Out-
line of the Unit and Suggested Activities.

Supervised study for the remainder of the
period.

Feed the animals in the squarium and the
terrarium,

2 Supervised study.

Examine the OQutline of the Unit sas a guide
for surveying the data included in this
unit,

Heve & diversified collection of planteg snd
animals present in the laborstory. The
regular classroom aqueris and terraria
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can be supplemented with forms kept in
suitable cages. Many of the spring
flowers can be potted for this purpose.

Supervised study.

Continue with the examinstion of the Out-
line of the Unit.

Secure & live fish & or 10 inches in length
for Suggested Activity #11. It can be
kept in an improvised conteiner should
there be no aquarium tank available. A
constant supply of fresh water will be
necessary to keep 1t alive. This can be
supplied by keeping the container in a
slnk or over a drain near a faucet. Fresh
water can be brought to the tank through
a hose. A constant water level can be
maintained by adjustment of the faucet
and through the use of a siphon. (See
Miller and Blaydes for the construction
of an automastic siphon).

Supervised study.

Continue with the examinstion of the Out-
line of the Unit.

Check to see that the keys, plants, and ani-
mels necessary for the next day's discussion
are available.'

Feed the animals in the equarium and the
terrarium.

Class discussion.

Purpose: To acquaint the pupils with binomisl
nomenclature.

Discuss the elementary phases of the subject.
Follow some common plant and enimal through
its various divisions., Discuss the keys
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that are available for accurately iden-
tifying some specimens. Identify some
common plant or gnimal by mesns of one of
the keys.

Supervised study for the remainder of the
perlOd.

Check the route for the field trip for the
next day.

Field trip.

Purpose: To observe the habits and to learn
to identify as meny as possible of the
trees common to this ares.

Proceed to examine and identify as many as
possible of the trees encountered on the
walk.,

Each pupil should keep sccurate fleld notes
and turn them in at the end of the trip.
These are to be examined and returned at
the next meeting of the class.

Collect field notes.

Feed the animals in the aquarium and the
terrarium,

Return the field notes to the pupils.

Supervised study. Work on the Suggested
Activities.

Review field notes on trees common to this
area.

Supervised study.
Work on the Suggested Activities.

Evaluation.
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Have available g pupil self-test on the
ident ification of the trees common to this
area that were ident ified on the last
field trip.

Arrange to have at least one specimen of a
common flower and enough of two additionsl
flowers for each member of the class for
the demonstration on plant identification
at the next meeting of the class.

Class demonstration.

Purpose: To discuss some of the keys used
to identify plants and to demonstrate their
use on g common plant.

Demonstrate the use of the key by identify-
ing some common plant. Distribute a second
plant, TIdentify this together. Distribute
e third plent. This one should be attempted
by the individusl pupils.

Post a 1list of the pupils in the order of their
responsibility for the class pro jeet in
Suggested Activity #3.

Check a route to collect spring flowers. Per-
mission should be obtained from the property
owners. Remember that it is a violation
of the law to pick or remove plants from
areas adjacent to certain highways.

Supervised study for the remainder of the
reriod.

Feed the animgls in the sduarium and the
terrarium.

Field Trip.

Purpose: To observe the habits of spring
flowers and to collect those common to this
area.
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Collect specimens of the flowers found on
the walk. A trowel is useful in digging

up the roots of the plents. Whenever it

1s practical the whole plant should be
brought in., Emphasize conservation by
pleking or digging up only the minimum
needs of the class. One specimen of each
flower will be sufficient for 6 or & pupils.
Once a2 plant has been ldentiflied, emphasis
should be placed on studying it in its
habitat without removing it. A vasculum
Can be improvised from sny container that
1s easily carried., Specimens will be in
better condition and more easlly recognized
1f they sre wrapved in sheets of newspsper.
Each should be given some identifying mark
and recorded in the field notes with the
data concerning its habitat.

Arrange the specimens to preserve their
naturalness for the next day's examination.
This can be done by placing them in water
in suitable containers. Plants that were
brought in with their roots intact should
be dampened or immersed without removing
the protective newspaper.

Collect the field notes.

Return the field notes to the pupils,

Ask‘each pupil to bring to class a small wide-
mouthed jar equipped with a tight-fitting
1id. The small mayonnaise Jars make satis-
factory killing bottles.

Check supplies and equipment necessary for
meking the killing bottles, carbon tetra-
chloride, cetton, blotting paper, and
scissors.

Supervised study.
Examine and identify as many as possible

of the spring flowers collected on the
field trip.
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Feed the animgls in the aguarium and the
terrarium,

12 Clase demonstration.

Purpose: To demonstrate the preparation and
use of an insect killing bottle and equip-
ment used in insect collecting.

Prepare killing bottles for members of the
class that brought their bottles. The
safest and easiest type to make is that
using carbon tetrachloride. The bottom of
the bottle should be covered to a depth of
one-half to three-quarters of an inch with
cotton. On top of this put several layers
of heavy blotting paper cut to fit the inside
shape of the bottle. The cotton should be
thoroughly sosked with the liquid. The
cap should be kept tightly closed.

‘Supervised study.

Work the remainder of the period on the
Suggested Activities.

13 Evaluation.

Have available a pupil self-test on identi-
fication of the spring flowers identified
on the last field trip.

Supervised study.

Work on the Suggested Activities.

Check the equipment for the discussion on
herbariums for the next meeting of the
class.,

Ask pupils to inquire sbout securing binocu-

lars and field glasses to use on the bird
welk (16th day).
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14 Class demonstration.

Purpose: To discuss and demonstrate methods
and equipment used in the herberium and to
stimulate an interest in a classroom her-
barium, :

Pemonstrate presses, sbsorbent materisls,
pressed specimens, labeling, attaching to

- baper, preserving, end displaying. Arrange
and place some flowers in the press.

The department that does not own its own
press can often borrow one from the library.
Sultable presses can be made in the Indus-
trial Arts department of the school. Books
or other heavy objects may be stacked on
top of the materisls being pressed. Regu-
lar blotters are syperior to any improvised
materials., Acceptable results can be
obtained by placing the plant to be pressed
on a firm surface covered by several thick-
nesses of newspeper spread on a sheet of
cardboard carton. The plant is covered with
& thickness of newspsper and then carton,
newspapers, plant, newspapers, carton, and
S0 on until & practical height has been
reached. This can be compressed in a press
or by means of weights. The materisl being
pressed should be suspended over g stove, &
radiator, or a hot air vent as heat is neces-
sary to prevent fermentation and discolors-
tlon of the plants. Data concerning the
ldentity of the plant should be placed with
the plant in the press.

A permanent lesbel should be sttached to the
herbarium sheet. This is generally placed
in the lower right-hand corner. It should
contain the scientific name of the rlant,
common names, notes concerning the habitat,
date collected, and collector's name.

The shattering of the lesves from the stems
of plants such as spruce, hemlock, and fir
can be prevented by first preserving the
specimens in the following solution until
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the leaves return to their normal color:
glycerin 100 ce¢., grain alcohol (50 per
cent) 100 cc., formalin 5 ce., glacial
acetic acid 5 ec., and one lump of copper
sulfate about the size of one's fingertip.
After a2 week or 10 days, or when the leaves
return to a more or less normel green color,
the specimens should be carefully rinsed
and then may be dried in the usual way.

Dried specimens should be poisoned before
attaching to the herbarium sheets. This

may be done by painting them with & solution
of 70 per cent grain alcohol or ordinary
rubbing alcohol saturated with mercurie
chloride. The solution should be painted
on the specimen with s paint brush to avoid
any danger to the user.

Specimens may be sttached to the herbsrium
sheet by glue or transparent mending tape.

Supervised study for the remainder of the
period.

Feed the animels in the aquarium snd the
terrarium,

Supervised study.
Work on the Suggested Activities.

Check site for observation of bird 1life for
next meeting of the class.

Arrange to have a bird in the classroom for
the next week or 10 days. Generally a
canary can be brought from home by one of
the pupils. Pigeons are easily obtained
and will get along nicely in a pen.

Field trip. Purpose: To observe the bird-life
of this ares.
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Select some locality and observe the bird-
1life that frequents it. In most cases it

ls better for the novice to observe the
birds that come to a particular ares rather
than to attempt to cover a large territory.
Binoculars or field glasses assist in meking
~the identification more positive.

Establiched feeding staticns serve as ex-
cellent places for this tyre of work.

Field notes should be kept for each bird
that is observed. These should include the
name of the bird, data concerning its behav-
ior, and charescteristic appearance.

Collect the field notes at the end of the trip.

Feed the gnimals in the aquarium and the
terrarium,

Return the field notes to the pupils.
Supeérvised study.
Work on the Suggested Activities.

Evaluation.
Have aveileble a pupil self-test that will
test his ability to ident ify the birds
observed on the bird walk,

Supervised study.

Work the remainder of the period on the
Suggested Activities.

Make assignment of the Suggested Activities
for the oral presentation (2lst day).

Supervised study.

Work on the Suggested Activity sssigned for
the oral presentation.
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Feed the animals in the aquarium and the
terrarium,

Visuel eids.

Show one of the moving pictures from the
liet at the end of the unit.

Supervised study.

Work the remainder of the period on the
Suggested Activities,

Distribute the pupil self-test.
(See the Plen for Unit 1),
Orel presentation of assigned activities.

Fach pupil presents orally one or more of
the activities assigned from the list of
Suggested Activities. The number assigned
to each pupil should be such that g1l those
attempted by the clase will be covered in
the discussion. (See Plan for Unit 1).

Feed the animals in the aquarium snd the
terrarium,

Continue with the oral presentation and
criticisms.

Supervised study for the remainder of the
period.

Summary exercise.

Without books, notes, or other aids the
pupil should attempt to represent the
relative importance and the interrelstion-
ships of the idess included in thigs unit.
(See Plan for Unit 1).
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Eveluation of the Unit.
(See the Plan for Unit 1)

Score and discuss the tests.

Clean up, check in, and store equipment for
the next school year. Inventory equipment
and supplies.

Dispose of the leboratory plants and animals.
Dismantle the terrarium and the aquarium.
Many of the plents and animals can be left
with the pupils through the summer vacation..
The common forms should be liberated.

Return a2ll library and reference books as
well as any other equipment belonging to
other departments.

See that lists of supplies and equipment needed
for the next school year are in the hands
of the proper official.

Crate all demaged’ equlipment that is to be
sent to the supply house for repair.
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BIOLOGY

Unit 7. ' Time: 25 days.
GROUPING OF ORGANISMS

Objectives:

1. To develop an understanding of the fact that
all known 1living organiems have been classified.

2. To develop an apprecistion for the necessity of
some scheme of classification.

3. To understand the system of "binomial nomencla-
ture" and its terminology.

4, To learn to identify some of the more common
plants and animels.

5. To become acquainted with the more important
plant and animel groups by studying such details as
economic importence, things of interest concerning them,
and avocational possibilities.

Outline of the Unit:

I. Wiy Is It Necessary to Have a System of Classi-
fication?

A. The great number of known species of organ-
isms.

1. 250,000 plants.
2. 1,250,000 animals.

B. The problem of new species.
C. Common names are insccurate and confusing.

1. Coos Bay lMyrtle trees (Umbellularia cali-
fornica) which is a laurel tree and not a
myrtle,

2. Empire clems (Schizothaerus nuttallii)
which has as meny common names and "stories"
about its "plantings" as there are bays
between Alasks and South Americs.
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"Ground hog" may apply to different ani-
mals in different zreas.

4. According to one asuthority the common

foxglove (Digitalis purpurea) is known
by seventy-cne common names.

II. What Has Been Accomplished in Creating an
Orderly System for Classification of Organisms?

A. Early history of taxonomy.

1

Aristotle (384~-322 B.C.) received specimens
from the conquests of Alexander the Great.
Identified about 500 plants and a like
number of animgls.

Pliny (23-79) was sble to identify many
more specles,

Linnaeus (1707-1777), a Swedish scientist,
organized system of clasgsification of
plants and animals which in its general
plan is in use today.

B. Structure is used as the basis for clessifi-
cation.

1.

2

i

Group orgenismsg according to their natural

relationsghip.

a. Bacteria and other small forms are
often Jjudged by ability to cause cer-
tain chemical change or disesse.

b. Large organismsg are classif ied by
the structures that are found in them.
It is the belief that the same struc-
tures show relationship.

¢c. Recently scientists have resorted to
chemicel tests to determine re]ation-
ship.

All animals with backbones are called

vertebrates.

All enimgls with feathers are called birds.

All enimsls with a body covering of hair

and having glands that secrete milk are

called mammals,

C. The classification system.

1.

The first division of a1l living things
1s into the plant and enimsl kingdome.
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2. Each kingdom 1s divided into groups called

hyls.
. %he phyla are divided into smel ler groups
known as classes.
Egeh class is further divided into orders.
The orders into families.
The families into genera.
Each genera is divided into species.
. The complete scheme looks like this.
Kingdom,

Phyla.

Class.
Order.
Femily.
Geners.
Species,

.

[ B le 2\ 1 I~ W |
L]

Difficulties encountered in claessificstion.

1. Absence of sharp lines of demarcation
between groups.

2. Great varistion found in external struc-
tures within a specie.

The neming system.

1. Each plant or snimal specie is given a
scientific nsme.

a. Composed of the nemes of the genus and
the speclie of which it is a member.

b. Names are alwaye in Latin because it
1s a universal langusge understood by
the scientists sll over the world,

c. The specific neme (name of the specie)
is generslly descriptive of the organ-
ism. It mey sometimes name the dis-
coverer or some other person to which
the classifier wishes to pay homage.

2. This method is known as "Binomizal Nomen-
clature."

3. The scientist who names the species also
writes a description of the distinguish-
ing characters of that particuler organism.

4. Confusion that arises in writing generic
name s.

a. When the generic name is also used as
the common name; i.e., Rhododendron,
Azalesa, Hydrangeea, Magnolia; when
using such terms in a striectly scien-
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tific manner, caplitalize and itali-
cize.

b. When using a generic nsme repeatedly

to identify an organism or group,
capitalize and drop the italics.

¢. Where generic names are used as familiar
common names with no attempt to be
scientific drop both the capital and
the italics.

5. The variations and discrepancies found in
taxonomic works are often confusing.

&a. The lack of a "type specimen."

b. The recognized differences in the abil-
ity of people to describe the same
object.

e¢. Slowness of progress in this type of
work.

F. Practical uses of taxonomy.

1. Voeational.

a. The basis of systematic biology.

b. Authorities on identification are in
demand at zoos, museums, botaniecsal
gardens, and aquariums.

¢c. Government positions are open for
plant and animal suthorities.

2. Avocational.

a. "Every person needs a hobby."

b. Healthful recreation because it gets
its "fans" out with nature.

¢c. Benefits derived from belonging to
taxonomic organizetions such as the
American Fern Society.

ITI. What Is There of Interest in the Plant Kingdom?

A. Thallophytes, the simplest forms of plant
1ife, Have a body known as a thallus; no
stems or leaves with the thallus varying from
one to many cells.

Ly A1§ae, water-loving plants that contain
chlorophyll and ere able to make their
own food.

a. Classes of algae.
(1. Blue-green algee (Cyancphycese)
found in fresh water, brackish
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water, marine, and in moist cli-

mates on damp objects such as rocks

and trees., Simplest of the algae:

(a. Gloeocapse, colony of one-
celled plents.

(b. Nostoe, filamentous, necklace-
like chain.

(e. Osecillatoria, filamentous,
filaments oscillate.

The green algse (Chlorophyceae)

called "green algae" because of

their characteristic grass-green
color. They assume & wide range
of forms, structures and life
histories.

(e. Protococcus, colonial, composed
of sphericel cells. Forms the
green sheen that appears on
the north sides of moist ob-
jects such as trees, fence
posts, and banks,

(b. Spirogyras, a green algae that
grows only in fresh water. I%
is one of the free floating
plants commonly known as "pond
geum." It may be distinguished
from most other filamentous
greens by its slippery feeling,
due to a gelatinous outer
layer of the cell wall.

fe. Cladophora, & green algae that
occurs both in fresh water
and marine., Charscterized by
each cell having many nuclei.
Has branched filaments that
display apicsl growth.

The brown algase (Phaeophyceae)
with few exceptions are marine.
They include the large kelps which
are observed bobbing up and down
in the ocean and are often washed
on shore. They grow best in cold
water. They are anchored by hold-
fasts and have bladders on the

free end enabling them to float.

(2. Postelsia, a common brown algae
that is observed when one goes
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to the seashore. It grows on
the rocks and has been descrip-
tively nemed, "the palm tree

of the sea."

(b. Fucus, common brown algse
growing on the rocks farther
up the shore. It has two
finger-1like branches. During
reproductive geasons these
branches are covered with
dark-colored bumps.

(c. Macroeystis, reportedly the
largest of plants. It has
been reported to have "reached
a length of 200 meters."

(d. Nerocystis has been known to
grow to a length of 120 feet.
This plant with the Macrocys-
tis form the extensive kelp
beds off this coast.

The red slgae. (Rhodophyceze).

Mostly marine forms that are ncted

for their graceful forms and beau-

tiful colors. These algae reach
their greatest development in the
warmer weters of the ocean.

(a. Ptilota, a very fine brown
elgee with feathery tips.

(b. Corallina, of two general forms,
those that have calcareous
blades and those that form
encrustations on the rocks.
This algae is the one that
transforms the tide-pools into
the besutiful pink color ef-
fects that are beyond the powers
of description.

The distoms. (Bascillariasceae).

These are cne-celled algae which,

by means of a gelatinous substance,

are frequently held together in
bands or masses. The membrene is
made up of silica which mskes it
rigid and herd and bears minute
definite markings., It is always
composed of two parts of valves,
which may be separated from each
other,



217

(a. Naviculse, a boat-shaped diatom,

free swimming.
b. Importance of algse.

(1. Food for fish snd other organiams.

(2. Used as food by the people of some
countries.

(3. Preparation of agar used in culture
medie.

(4. Gathered and spread on the land to
add fertility.

(5. Diatoms produce "infusorial earths"
used as polishing powders and as
filters.

(6. Extracts supposedly useful in
correcting lodine deficiencies.

2. Fungi, a large and varied group that are
conspicuous by the sbsence of chlorophyll.
The body of a fungous plant is composed
of threadlike filaments called hyphae.

A mass of hyphse is called a mycelium.
a. Classes of fun

(1. Bacteria. %Schizomycetes) Strietly
unicellular orgenisms without
definite nuclei. Multiplications
are entirely by fission.

(2. Bacteria are found everywhere
from high gltitudes to a depth
of six feet or more in the soil,

(b. Their size 1s messured in terms
of a mieron (Mu) or 1/25,000
of an inch., They vary from
1/5 C 1/2 Mu to % or 5 x 50 or
60 Mu.

(c. Bacteria multiply very rapidly,
some as often as every 20
minutes. If one of these
would maintain its maximum
rate for 24 hours one bacterium
would produce 16 followed by
14 zeros. This is equal to
25,000 times the number of
seconds since the birth of
Christ.

(4. Form types of bacteria.

(1) Cocei or Sphericsl.
(2) Bacilli or rod-shaped.
(3) Spirille or spirels.
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(2. Slime fungi. (Myxomycetes).
Plants that during the vegetative
part of the ir existence resemble
the simplest of animals. Their
delicate structure and brilliant
coloring make many of them remark-
ably besutiful.

(3. The algel fungi. (Phycomycetes).
The distinguishing charescters of
this fungl are: the hyphae are
lacking in crosswalls, non-sexual
spores are found in the sporangila,
and zygospores are formed by
conjugation.

(2. "Saprolegnia is & water mold
that appears as white coating
of radiating lines about the
bodies cf dead or living
inseets and fish." This mold
may be easlly secured for study
by placing dead flies in stog-
nant water. v

(b. Rhizopus. (Bread mold). May
appear on bread, potatoes,
pears, and apples as &a thick
ratch of hyphae studded with
dotlike fruiting bodies. It
gives off a musty odor. GCrows
best in a warm moist, dark
place. .

(4. The sac fungi. (Ascomycetes).
These fungi are characterized by
septate hyphae and by fruiting
body either closed or open that
bears sexusl spores in sac-like
cases called asci. A
(a. Yeasts are most readily ob-

tained from commerciasl yeast
cake, They secrete enzymes
that attack sugar in solution,
changing it to alcohel and
carbon dioxide.

(b, Peziza is a common cup-shaped
fungus which grows as & para-
site on decaying vegetable
mgtter. The cups may be red,
white, yellow or pink.
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(e¢. Selerotinia resembles Peziza
but is of great economic
importance.

(d. Powdery mildews-:attack higher
plants,

(e. Blue-green mold is a saprophyte
as well as a parasite. Food
rotting molds.

(1) Penieillium.
(2) Aspergillus.

(f. Lichens are composed of algae
enclosed in a mass of fungus
hyphae .

(1) Crustose or crust-like
forms.

(2) Fruticose or erect or pen-
dant and branching forms.

(3) Follose or flat forms.

(5. The club fungi. (Basidiomycetes)
are characterized by septate hyphse
and reproductive spores borne in

roups of four.

%a..Smut is & destructive parasite
of cereals especisglly wheat and
comn.

(b. Rusts are destructive parasite
plants that attack & range of
other plents. They have a
complicated life cycle demand-
ing two hosts and five stages
of development.

(c, Fleshy fungi such as mushrooms,
bracket fungi, tooth fungi
(coral fungl), puff ialls, and
birds' nest fungi.

b. Importance of fungi.

(1. Bacteris.

(2. Pathogenic--discussed in Unit 4,

(b. Non-pathogenic.

(2. A slime fungi (Plaesmodiophora
brassicae) cause® Club Root of
cabbage.

(3. Alga fungi.

(2. Saprolegnia (water mold) causes
great demage to the fish in
fish hatcheries.

(b. White rust of mustard (Albugo
Candida).
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Rhizopus destroy foodstuff.

sac fungi.

Yeasts. '

Selerotinia causes brown rot of
stone fruits, lettuce drop,

and stem rot of clover.

The powdery mildews.

. The blue-green molds.

(1) Penieéillium, ‘

(a) Penieillium Roqueforti.
(b) Penicillium Camembertii.

(2) Aspergillue.

Lichens.

(1) The reindeer moss serves
as food for the relndeer
in the far north.

(2) Litmus and other pigments
are produced from lichens.

(3) Some are used for food by
man and domesticated
animels,

club fungi.

Smuts do untold damage to

‘cereals.

Rusts damage a wide range of
plants.

Fleshy fungl produce edible
forme as well as Amanita, the
well-known genus of the deadly
poisonous mushrooms.

B. Bryophytes. This division of plants is in

many respects

more complicated in structure

than the Thallophytes. It includes two
groups, the liverworts (hepaticas) and the
mosses (musei). It has a distinet alterna-
tion of generation and the conspicuous form
of the plant is the gemetophyte or sexual
plant upon which the sporophyte or asexual
plant is dependent.

1. Classes of

bryophytes.

&. Liverworts.
(1. Lunularia, s dichotomously-brenched
thellus form.
(2. Marchantia is characterized by
leaves with midribse.
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Pellisa looks much like marchantia.
Porellas is an example of a leafy
liverwort.

Anthoceros is an example of a
horny liverwort.

Scapanie, another leafy liverwort.

b. Mosses.

(1.

(2.

(3.

(4.

Minium ie recognized by the large
roundish, tongue-shaped green
leaves.

Polytrichum is also known &s ‘the
hair-cap or pigeon-wheat moss

It ie distinguished by the long,
dark green, needle-like leaves
that are sheathed at their bases.
Hypnums are slender, prostrate or
creeping mosses with irregular
heads. These are the most common
mosses.,

Sphagnum mosses are characterized
by their pale gray-green color,
and by the arrengement of ﬁts
branches which either grow straight
out from the stems or are pendant.
It grows in bogs, swamps, and
extremely wet soil.

2, Compared with the thallophytes the bryo-
phytes have very little importance.
a. Sphagnum (Sphagnum moss) is found in

Coos Bey.

Pteridophytes. This division comprises the

most highly developed flowerless plants.
Its members differ from the bryophytes in
that they have a lasrge, consplcuous sporo-
phyte consisting of a stem, roots, and

leaves.,

1. Classes of pteridophytes.
a. Ferns (Filicineae). Ferns have a
distinet a2lternation of generations.

(1.

(2.
(3.

The Licorice Fern (Polypodium
occidentalis). also (Polypodium
vulgare).

The Leather Leaf Fern (Polypodium
secouleri).

The Sword Fern (Polystichum muni-
tum) our common fern that grows in
shady woodlands. It 1is gathered
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and used for decorations. It is
sometimes called the "GhriBtmas
Fern." ‘

(4, The Shield Fern includes several
common species.
(2. Mele fern (Dryopteris ﬁilix-

mas).
(b. Wood fern (Dryopteris spiu—
losa).
(e. Coastel wood fern (Dryopteris
arguta).
(d. The osgk fern (Dryopteris
linngeansa).
(5. The Deer Fern (Etrutheopteria
spicant).
(6. The Maiden Hair Fern (Adiaptum
pedatum).

(7. The Bracken Fern (Pteridium aquili-
num var. pubescens). Sometimes
called (Pteris). This is our
common hillside fern.

b. Horsetails (Eguistineae). This class
is represented by but a single genus
(Equisetum) of which there are about
thirty species. A South American horse-
tail (Equisetum giganteum) may grow
to a height of thirty feet.

(1. Equisetum arvense is the common
specie found growing aslong the banks
of streams and ditches. The
leaves are without chlorophyll so
all food making is carried on in
the stems. ‘

¢. Club Mosses (Lycopodineze). The re-
mgining species of this class represent
the most encient Pteridophytes. Fossil
remains show that during the coal-
forming period they were the largest
plents. Today theilr growth is res-
tricted to the northern woods and the
tropics. Some of the more delicate
members of this group are grown in

reenhouses for decorative purposes.

1. Lycopodium.

(2. Selaginella.

2. Importance of the Pteridophytes.

a. Some ferns and club mosses are valuable

for decoretive purposes.
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b. Horsetails, commonly known as scouring
rushes, have been used by people to
scour their utensils. They were
especially good for this purpose becsuse
there is a large amount of silica
imbedded in thelir outer epldermis. of
recent years they have been emPloyed
by geologiste as "indicators' of the
presence of certein metals in the
soil.

D. Spermatophytes. These plantes are distinguish-
ed from gll other plants by the faet that
they bear seeds and by the complexity of
the practically independent sporophyte.

1. Subphyle of the spermatophytes.

a. Gymnosperms or conifers are trees with

needle-like leaves.

(1. Pines (Pinus) are all evergreen
trees and, with one exeception,
bear their leaves in bundles of
two to five.

(2. Pseudosuga. These are not true
firs. The leaves are distinctly
spirally arranged and are not borne
on wocdy projections.

(a. Douglas fir (Pseudosugas texi-
folia).

Spruce (Picea).

Hemlock (Tsuga).

Firs (Abies).

Cedars.

(2. Western Red Ceder (Thulja
plicata).

(b. Port Orford Cedar (Chamae-
cyparis lawsoniana).

b. Anglosperms. '

(1. Monocotyledons, plants with one
seed leaf comprising about forty-
five families,

(a. Gress family.
(b. Lily family.
(c. Palm family.
(d., Orchid family.

(2. Dicotyledons, plants with two seed

leaves.,

NN
N

L
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(a. Deciduous trees,
(1) Oregon Ash (Fraxinus
aregana).
2) Meples (Acer).
) Dogwood (Cornus).
g Osks (Quorcus).
Madrona (Arbutus).
(6) Cottonwood (Populares).
(7) Alders (Alnus).
(b, Musterd family.
c. Legume family.
d. Rose family.
(1) Berry~type fruilts.
2; Stone fruits,
%) Pome or core frults.
(es Composites.
(f« Mint family.
(g. Nightshade family.
(h. Heath family.
2. Vglue of spermatophytes.
a. As food for man and other animals,
b. Industrisl plants.

(1. Produce fibers.

(2. Wood.

g . Rubber.

. Plants that produce oil.
¢. Other uses of plants.

§1. Condiments and seasonings.

2. Stimulants.

(Z. Medicinal uses of plants.

(4, A great many plents contain sub-
stances called alkelcids, meny of
which are powerful poilsons.

(5. Plants prevent erosion.

(6. Protection and cover for wild
1life.

(7. Some plants are injurious to man.
(a. Poison ogk (Rhus diversilobs).

(1) Recognition.
(2) Treatment.
(b. Nettles (Urtica Lyalli).

IV. Whaet Is There of Interest in the Animal Kingdom?
A. Protozoas. Microscopic one-celled animals.

1., Common examples that will appear in a
protozoa aquarium,
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2. Importance of protozoa.

e, Diseases of men produced by protozoa.

b. Diseases of animals produced by
protozoe.

¢. Foraminifera.

d. Cha.lkv

e. Feed on bacteria.

f. Their main importance is that they
serve as food for larger organisms,

Porifera. (sponges) Most porifera are marine
but a few live in fresh water. They are
usvally sttached and stationary in the adult
stage.

1. Classes of sponges. '
a. Calcarea, with spicules of carbonate
of lime.
b. Hexactinellide, with trisxon spicules
of gilicon.
c. Demospongia, usually with spongin, or
with both spicules and spongin.
2. Structure of a typical sponge.
3. Importance of sponges.

Coelenterates., All of these snimale have a

body wall congisting of two layers of cells
between which 1s & non-cellular substance,
the mesoglea. They are redielly symmetrical
enimals with single body cavities. All have
tenacles and stinging cells,

1. Classes of Coelenteretes.

a. Hydrozoa. Thies class includes the
freshwater polyps such as the hydrs,
the small jellyfish, and the obelia,
which 1s strictly a merine animgl.

b. Scyphozoa. Most of the large Jjelly-
fishes are placed in this class.

¢. Anthozoa. Includes the sea anemones
and most of the stony corals.

2. The hydrs, a fresh-water gydrozoan,
2. Appearance.

b. Protective devices.

c. Food-getting habits.

Importance of Coelenterates.

‘N
L]
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Worms. The worm belongs to four distinct
phyla., It has a slender, elongated body
which ig ‘bilaterally symmetrical. This
means every worm has an anterior or head
end, a ¥gsterior or tail end; a dorsal or
top surface, and a ventrazl or botTom sur-
face. '

1. Representatives of phyla comprising the
worm group.

a. The rotifers (wheel worms) (wheel
animaTcules). Microscopic worms that
gain name from their appearsnce under
the microscope. Their ciliated head
beats in a synchronized manner, crest-
ing the illusion that two wheels are
roteting on the animal. They are of
no lmportance except as food for
larger orgasniesms.

b. The flatworms are unsegmented and have
bilsteral symmetry. They have three
layers of cells (triploblastic). Food
is taken in and waste is excreted
through the mouth.

1. Planaria.

(2. Tapeworm.
(3. The rubber worm (Carinella rubrs),

the long red worm that is often
found in the tide pools at the
seashore.
¢. The roundworms. These worms have a
digestive tube with both & mouth and

an anus. Thelr bodies contain a

blood-1like body fluid that is not

confined to blood vessels.

(1. The hookworm. These are carried
by the blood stresm to the lungs
where they do considerable damage.
When mature they crawl into the
windpipe and then into the throst.
They are then swallowed and carried
to the intestines where they make
themegelves fest and begin feeding
on the blood of their host through
the wound at the point of attach-
ment.

(2. Gapeworm produces a disease called
gapes in chickens.

(3. Trichina.
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The segmented worms. These worms

belceng to the phyla Annelida and are

characterized by having their bodies

composed of segments. They display

bilateral symmetry and dorsal-ventral
as well as snterior-posterior differen-
tiation.

(1. The (Lumbricus terrestris) is our
common worm and is characterized
by & body composed of segments
each of which, except the first
end the last, bears four pair of
apprendages called setae.

(2. The tubifex (Tubifex tubifex) is
a reddish worm about one-hslf inch
long that lives in & tube of its
own manufacture on the muddy bottom
of fresh or brackish water streams
end ponds. Normelly, its head is
buried in the tube and the poster-
ior end of its body protrudes
and 1s kept waving constantly back
and forth.

(3. Thedle worm, clam worm, (Nereis
vexillosa) 1s the marine relative
of the earthworm.

2., Importance of the worm group.

a.
b.
C.

d.
e.

T.
g.

Food for other animals.

Fletworms parasitic in man and animals.
Nemetodes (roundworm) living on the
scll and on the roots of plants.
Nematodes perasitic in certein insect
pests.,

Roundworms living as parasites in man
and animels.

Earthworm's value as a soil improver.,
Medicinal leeches.

Echinoderms. The members of this phylum are

merine. They are sluggish bottom dwellers
that are covered with s "spiny-skinned
epidermis,

1. Representative members of this phyle
that one is apt to see on vigsits to the
sea coest are:

&.

The starfish.
(1. The common starfish (Pisaster
ochraceus) is found elinging to
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the rocks and piles and in the
tide pools. It appears in a var-
iety of colors.

(2. The red starfish (Henricia levius-
cule), & small, reddish specie
characterized by five, narrow,
smooth rays.

(3. The twenty-rayed sunflower-star-
fish (Pycnopodia helianthoides).

b. Sea urchins, sea eggs, or ses porcu-
pines, the animsls inhebiting the tide
pools commonly called "pin cushions."
(1. The common Pecific form along the

Oregon coest is the purple urchin
(Strongyleentrotus purpurats).

(2. The big red urchin (Strongylcen-
trotus franciscanus) is occasion-
ally found along this course.

c. Sgnd dollars, sea biscuite (Dendraster
excentricus) ig & much flattened echino-
derm. There is but one specie found
on this coast.

Importance of the echinoderms.,

e. Scavengers of the ocean.

b. As food for man.

c. The starfish and the oyster growers.

d. The twenty-rayed starfish and the crab-
fishermen.

0
*

F. Mollusks. This phylum is very lazrge and
widely distributed and comprises the group
of unsegmented animals in which the body is
enclosed in a cglcarecus shell and has &
muscular foot and mantle,

1. Representative animels comprising this

phyla.

2. Clams and mussels.

b. Snails, fresh water, marine, and land;

slugs.

c. Octopus, cuttle fish, and squid.
2. Importance of mollusks.

a. Food for mean.

b. Mother cf pearl,

c. Pearls,

d. Scavengers.
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Arthropods. This phylum contains a greater
number of species then all the other phyla
combined. They are charscterized by being
bilaterally symmetrical snimels with seg-
mented bodies, bearing pasired and Jointed
appendages, and an exoskeleton of chitin,

1. Classes of arthropods.
a. Crustaces. _
(1. Exsmples of crustaceans.
(a. Terrestrisl.
(b, Aquatic.
(2. Examinstion of the crayfish,
(a. Food habits.
(b. Exoskeleton.
(c. Appendages.
(d. Eyes. -
(e. Internal structures.
b. Arschnids.
c. Insects.
(1. Charascteristics of an insect.
(2., Body parts of an insect.
(R. Respiration.,
(4. Sense organs.
(5. Metamorphosis.
6. Insect collections.
7. Important orders of insects.
(8, First 2id treatment of insect
bites.
2. Importance of arthropods.
a. Food.
b. Scavengers.
¢. Parssites on man and animals.
d. Poisonous to man snd animals.,
e. Insects of velue to man,

f. Insects destructive to man's interests.

Chordates. Bilaterally symmetrical animals
with an endoskeleton, a notochord, gill
slits which connect the pharynx with the
exterior, and & nervous system which is
dorsal to the notochord.

1. Subphyla of the chordata.
2. Body soft and worm-like.
b. Body sac-shaped.
c. Body lance-shaped, firm and muscular,
d. Backboned animsls (Vertebrata).
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2. Cherscteristics of a vertebrate.
3. Classes of vertebrates.
a. Fishes (Pisces).
(1. Orders of fish,
(2. Fish common to this locality.
. Sense organs.
. External parts of a fish.
. Food getting.
. How a fish breathes.
. Famous game fish.
. Importance of fish.
b. Amphibians,
(1. Charascteristics.
(2, Orders.
(E. Examples.
(4, Importance.
¢c. Reptiles.
(1., Characteristics.
(2. Orders.
(R. Examples.
(4. Poilsonous reptiles of the United
States.
(5. FPirst-aid treatment for sneke
bites.
d. Birds (Aves).
(1. Charscteristiecs.
(2. Orders.
(3. Adeptations to environment.
(a. Feathers.
(b. Feet.
(e. Bills.
Courtship and mating.
Incubation period.
Migration.
. Interesting birds.
. Importance of birds to man.
(9. Destructiveness of birds.
e. Mammals.
(1. Characteristics.
(2. Orders.
(a. Egg laying memmals.,
(b. Toothless.
(e. Pouched.
(d. Fish-like.
(e. Insect eating.
(f. Winged.
(g. Hoofed.
(h. Flesh-eating.
(1. Erect.
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Importance of other mammals to

man.

V. Whet Has Nature to Offer in the Way of Interest-
ing Avocetions?

A,

B.

Photographing plants and animals in
natural habitat.

1. Telescopic lens.
2. Feeding stations.
. Blinds.
. Flash light and shutter tripping
ments for night pictures.

Preparing wild plant celendars.

1, Place of observation.
2. Nature of habitat.
2. Date observed.

. Additional remerks.

Cultivating wild flower gardens and
Preparing collections.

1. Collecting technique.
2. Preservation, '
3., Identification,

a. Terminology.

b. Use of keys.

¢c. Labels.,
4, Suggested subjects.

a. Wild flowers.

b. Leaves.

c. Seeds.

d. Birds' nests.

e. Birds' eggs.

f. Marine algae.

g. See shells.

h. Fossils.,

Taxidernmy.

Mieroscopic hobbies.

their

errange-

ferneries.

1. Making permanent slides of interesting

sub jects.
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2. Meking distom pictures.
%. Forsminifera displays.

G. Keeping an aquarium, herbarium, terrarium,
or microcosm.

Suggested Activities:

1.

T

Construct & chart using the following as column
heedings: plant and animal phyla, characteris-
tics of each phylum, the more important classes
comprising each phylum, and a list of the most
common species composing each class.,

Examine all of the demonstration snimals zsnd
plents in the classroom. Place each in its
correct phylum,

With the assistance of your instructor undertake
a class project of identifying one new wild
flower each day. Each member of the class
should take his turn gt bringing in a flower

and. being responsible for its identification.

Prepare a herbasrium using the common spring
flowers of your locality. Press, identify, and
label each of your specimens. ,
Prepare g collection of leaves or wood speci-
mens of the common trees of your locality.

If you are located within a reasonable distance
from the coast, take a field trir to the beach.
Consult a tide table and select a day and time
that would sllow you several hours of collecting
and observation while the tide is at its lowest.

If you would enjoy doing so, make natursal color
paintings or crayons of some of the wild flowers
common to this area.

Learn the scientific names for as many of the
animgls of your acquaintance as you can. A
notebook record will be of material assistance.

Take a field trip over some route typical of
the area. Observe the birds, collect wild
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11,
12,

13.

1k,

15,

16.

17.
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flowers, collect and note the habitat of
insects, and compare the general condition

of the plant 1life with ite condition as noted
on the previous trip. Turn in your notes

at the end of the trip.

Examine the external parts of a typical insect.
Sketch. Label such parts as legs, wings, eyes,
feet, divisions of body, respiratory parts,

and mouth parts.

Examine a fish, 8keteh and label 211 the ex-
ternal structures. Describe in detail the
function of each structure and how a fish is
adapted to a 1life in water.

Exemine a live bird, stuffed bird, bird skin,

or bird chart, On an outline sketch bloek in

ell the areas that are useful in the identifi-
cation of birds. Label these areas as well

as all the external structures. '

Discuss in detail how birds are adapted to
flying. List wing, feet, bill, and leg adapta-
tions, observed on local birds.

Start a project that will familierize you with
your local birds. It is recommended that you
underteke to become familiar with at least a
bird each day. Keep a 1list in your notebook
of the birds you know along with notes on
their identifying characteristics.

lleke a study of the feeding hebits of some
local bird.

Construct and distribute for actual use:!: bird
baths, bird houses and feeding stations. Be
certain thet they are protected from the cats.
MMore en joyment will be derived from this pro-
Ject 1f you place them where you can watch the
activities of the birds.

With the 2id of the Resders' Guide to Periodi-
cel Literature, select and brief a current
article applicable to this unit.
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18, Prepare a report on some toplc associated
with this unit. The following are offered
as suggestions:

2. The fishing industry in the Pacific North-
west.,

b. Interesting methods of fish cookery.

c. Interesting facts about monkeys, baboonsg and
apes.

d. Shell collecting on our Pacific beaches.

e. Carnivorous plants.

f. The Sequolas.

g. Interesting facts about the striped bass.

h, Somer of the common marine glgae.

ii. Trees of Oregon.

Jo Oyster culturing on the Pacific Ccast.

k., Local birds of prey.

1. The 1life of James Audubon,

m, Audubon Society.

n. English sparrows in this country.

0. The life of Carolus Linngeus.

Reference Books:

The following are numbers of books listed in
Bibliography A’'that will prove to be helpful in the
study of this unit:

1, 2, 3, 4, 5, 6, 10, 12, 15, 16, 21, 22, 24, 25,
26, 27, 28, 29, 30, U0, 42, 43, Lk, U5, 46, 51, 52, 54,
58, 60, 61, 66, 67, 75, 79, &1, 82, 83, 84, &8, 90, 91,
95, 96, 99, 100, 102, 105, 111, 112, 113, 114, 115, 117,
- 118, 119, 122, 125, 126, 127, 132, 133, 134, 135, 1L,
146, 149, 150, 151, 153, 154, 155, 156, 158, 159, 162,
168, 174, 177, 180, 141, 1&2, 184, 147, 190, 191, 192,
194, 200, 201; 208, 209, 223, 225, 226, 227, 228, 230,

232, 236, 237, 239, 243, 2u5, 246, 248, 250, 252, 254,
256, 264, 265, 266, 267, 268, 270, 271, 272, 274, 278,
289, 297, 299.
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Visual Aids:

A. Charts.

1.

2.

Andersen-Balslev Insect Cherts.
Beetles (#1. eleven figures).
Beetles (#7. eight figures).
Beetles (#8&. ten figures).
Butterflies and Moths.

Fly and Mosquito.

Grasshoppers and Dragon Fly.
Honeybee &nd Ant.

Wasps and Bumblebees.

True Bugs.

Audubon Bird Charts.

Twenty-six Common Birds Including Bluebird,
Bobolink.

Twenty-six Common Birds Including Cardinal,
Cowbird.

Twenty-three Migrants.

Twenty Winter Birds.

Church and Dwight Co., Inec., 10 Cedar Street,
New York, N. Y.

Useful Birds of Americs. Fifteen 2" x 3
plctures in natural color. Free.

Genersl Biology Charts.
Algae.

Bird Studies,

Clam.

Crayfish,

Earthworm,

Fern.

Flatworms and Roundworms.,
Frog Anatomy.

Honeybee.

Hydra and Jellyfish.
Insect Structures.
Liverwort,

Moss,

One-celled Animals.
Perch.

Pine,

Jung-Koch~Quentell Botany Charts.
Corn.
Fleld Buttercup.
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Garden Pea.
Heir Cap Moss,
Headed Mold.,
Liverwort,
Mushroom.,
Spirogyra.
Yeast.

Jung-Koch-Quentell Zoology Charts,
Amoeba Difflugias, Gregarina Trichinella,
Cabbage Butterfly.

Clam,

Coral. :

Crayfish.

Egrthworm,

Frog.

Honeybee.

Housefly.

Hydra.

Jellyfish.

Perch.

Sterfish,

Tapeworm,

Vorticella, Paremecium, Euglena,

Jurica Biology Charts.
Amoeba and Euglena,
Birds and Their Tools.

‘Brown Algse.

Clam and Starfish.
Earthworm.
Grasshopper.

Green Algese.

Housefly and Honeybee,
Hydre and Obelis.
Paramecium.

Oregon State Board of Health, &16 Oregon Build-
ing, Portland, Cregon.

Important Information Concerning the Prevention
and Control of Communiceble Diseases. 9" x
12" chart.

Philips Biology Charts.

Algee, Spirogyrs, etd.

Earthworm, .
Protozoa, Amoeba, Parsmecium, Vorticells, etec.
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Schmidt Fresh Weter Algae Charts.
Chlorophycese (#4).

Chlorophyceae (#5).

Conjugate.

Cyanophyceae.

Diatomacese. _
Rhodophyceae and Phaeophycese.

Singer Sewing Machine Co., Inc., Singer
Building, New Yerk, New York.

American Songbirds. 16 - Ui" x 6" pictures
in natural color. Free,.

Smallwood Botanical Charts.
Composite Family.
Ferns.

Grase Family.

Lily Femily.
Monocots and Dicots.
Mustard Family.
Persley Family.

Pine Family.

Rose Fgmily.

Typical Cells.

Smallwood Zoological Charts.
Annelida.

Coelinterata.

Echinodermata.

Flatworms gnd Roundworms.
Porifers.

Protozoa,

Sussman Chart of Bacteria.

Turtox Classroom Charts.

Amoeba.

Animal Kingdem Phylogenetic Tree.
Agceris.

Bacterisa,

Bacteria, Free Living.

Bacteria, Pathogenic.

Beneficiel Insects.

Bird Adaptations of Bills and Feet.
Blue Green Algae.

Clem.,

Crayfish (CR13).

Diatoms.

Earthworms.
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Fern.

Free Living Protozos.

Frog (CR23) Dissection.
Grantia.

Hermful Insects.

Hookworm,

Hydre.

Lichen.

Merchantia.

Moss.

Obelis.

Orders of Insects.

Paramecium,

Perasitic Protozoa.
Penicillium, gnd Aspergillus.
Pidgeon.

Planaria.

Plant Kingdom Phylogenetic Tree,
Powdery Mildews.

Puccinia (Wheat Rust).

Slime Molds.  ©

Sneil Anatomy.

Spider Angtomy and Development.
Spirogyra.

Squid.

Starfish.

Tapeworm, Anatomy and Life History.
Trichina.

Types of Insect Legs.

Types of Insect Mouth Parts.

Turtox Wall Charts.
Amoeba.
Clam.
Crayfish.
Earthworm,
Fern.

Fucus.,
Grantiz.
Grasshopper.
Hydra.

Lily.
Marchentie.
Molds.,

. Moss.

Spirogyra.
Starfish,
Volvox.
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17. U. 8. Superintendent of Document g, Weshington,
DC C'

Extension Service:
Educational Charts on Corn, Group 10,
Rev. 1940. 15¢ per set of seven charts
(A 43.22:10.1 to 10.7).

B. Films.
1. Oregon State College.

Big Game and the National Forests.
16mm. silent, 1 reel.
Cow Business, The.
‘16mm, silent, 2 reels.
Duck Farming.
lémm. silent, 1 reel.
Forest and Health, The
16mm. sound, 1 reel.
Game Management.
l6mm, silent, 2 reels.
How Forests Serve.
16mm, silent, 1 reel.
Pineways to Profit.
16émm. sound, 2 reels.
Poultry--A Billion Dollar Industry.
16mm. sound, 1 reel, (1200-ft. size).
Recreation.
16mm. sound, 3 reels.
River. 16mm, sound, 1 reel (1200-ft. size).
Stop Forest Fires,
l6mm. sound, 2 reels, $1.00.
Sugar Cane.
l6mm. sound, 2 reels, $1.00.

2. University of California.

#26. Seaside Friends and Their Cousins.

16mm. silent, 1 reel, $1.00.
#29. In Birdland.

l6mm. silent, 1 reel, $1.00.
#30. Pirates of the Sky.

16mm. silent, 1 reel, $1,00.
#31,  Our Pets.

16mm. silent, 1 reel, $1.00.
#32. Furry Creatures (Rodents).

16mm. silent, % reel, $.75.
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#66.

#84,

#137.
#154,
#15&,
#169.
#193.
#194,
#200.
#208,
#209.
#210.
#211.
#213.
#o1k,
#215,
#234,
#236.
#o5h,
#o7h.
#275.
#279.
#2385,

Work Dogs of The North,

16mm, silent, 1 reel, $1.00.
Life History of the Pear. ;

16mm. silent, & reel, $.75.
Butterflies gnd Moths.

16mm. silent, 1 reel, $1.00.
Conquest of the Forest.

1%mm. silent, 1 reel, $1.00.
Cotton--From Seed to Cloth.

16mm. silent, 2 reels, $1.00.

Living Cells.
16mm, silent, 1 reel, $1.00.
Br'er Rabbit and His Pals.
16mm. gilent, 1 reel, $1.00.
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Lumbering in the Pacifie Northwest.

16mm. silent, 1 reel, $1.00.
Meat Packing.

16mm. silent, 1 reel, $1.00.
Pacific Coast Salmon.

16mm, silent, 1 reel, $1.00.
Bird Homes.

16mm. silent, 1 reel, $1.00.
Game Birds,

16mm. silent, 1 reel, $1.00.
Birds of the Sea Coast.

16émm, silent, 1 reel, $1.00.
Weding Birds.

16mm. silent, 1 reel, $1.00.
Some Water Insects.

16mm. silent, 1 reel, $1.00.
Rocky Mountain Mammals. )

l6mm. silent, 1 reel, $1.00.
Some Larger Mammals.

16mm. silent, 1 reel, $1.00.
Baby Songbirds at Measltime.

16mm, silent, 1 reel, $1.00.
Creyfish; Stickleback.

1émm., silent, 1 reel, $1.00.
Great Arctic Seal Hunt.

16émm. silent, 1 reel, $1.00.
Reptiles. 1l6mm. eilent,

1 reel, $1.00.
Spiders.

1émm. silent, 1 reel, $1.00.
Frogs, Toads, and Salsmanders.

1émm, silent, 1 reel, $1.00.
Microscopic Animal Life,

16mm. silent, 1 reel, $1.00.



#298.
4302,
#307.
#312,
#343.
#390.
#397.
422,
#439.
#ulz,
#FUbl,
#LUUS,
FULE.
#uu7,

#u4lio,

#4548,
#461,
#u67.
#471,
#1490,
#4903,
#luoh,
#495.
#4908,

Study of Coelenterates.
16émm, silent, 1 reel,
Silver Swimmer,
16mm, silent, 1 reel,
Jungle Round-up, The.
lébmm, gsilent, 1 reel,
Game Bird Farming.
16mm. silent, 1 reel,
Rabbit Farming.

$1.00.
$1.00.
$1.00.
30¢.

16mm, silent, 2 reels, 50¢.

Why Save the Elk,

16mm, silent, 1 reel,
Trapping Tuna.

16mm, silent, 1 reel,
Sponges,

16mm. silent, 1 reel,
Romance of Silk,

lémm, silent, 1 reel,
Upland Geme Birds.

lémm. silent, 1 reel,
Striped Bass Fishing.

16mm. silent, 1 reel,
Western Birds at Home.

16mm. silent, 1 reel,
Wealth of the Sea, The.

16mm. silent, 1 reel,

30¢.
50¢.
50¢.
50¢.
$1.00.
#1.00.
$1.00.
$1.00.

2kl

New Game Birds For Western Fields.

16mm. silent, 1 reel,

$1.00.

Fishing in the Surf and Sea.

16mm., silent, 1 reel,

Qur Wild Life Resources.

$1.00.

16mm, silent, 2 reels, 50¢.
Porcupine Control in Western States.
16mm. silent, 2 reels, 50¢.

Flex to Linen.
16mm. silent, 1 reel,

Feathered Besch Combers,

16mm. silent, 1 reel,
Dwellers of the Forest.

16mm. silent, 1 reel,
Western Wagterfowl.

16mm, silent, 1 reel,

Duck and Goose Shooting.

$1.00.
$1.00.
$1,00.
$1,00,

16mm. silent, 1 reel, $1.00.

Winter Visitors.
16mm. silent, 1 reel,
Hummingbird Home Life.’
16mm, silent, % reel,

$1.00.
50¢.



#501.
#503.
#504,
#515.
#811.
#869.
#2525.
#2527,
#2528,
#2532,
#2534,
#2568,
#258l,

#2600,
#2693.
#2694,
#2695.
#2708,
#2714,
#2724,
#2828,
#28uU6.
#2860,
#2861,

Beavers at Home.,

16mm, silent, 1 reel, $1.00.
Hunters of the White North.

16mm. silent, 1 reel, $1.00.
Horse and Msan, The.

16mm. silent, 1 reel, 30¢.
Regulated Deer Hunting.

16mm, silent, 2 reels, 50¢.
Rubber.

16mm, silent, 1 reel, $1.00.
Protozoa, The.

16mm, silent, 2 reels, 50g.
Animals of the Zoo.

16mm. sound, 1 reel, $1.50.
Beach and See Animals,

16mm, sound, 1 reel, $1,50.
Tiny Weter Animals.

16mm, sound, 1 reel, $1.50.
Pond Insects.

16mm, sound, 1 reel, $1.50.
Spiders.

16mm, sound, 1 reel, $1.50.
Game Bird Farming.

16mm, scund, 1 reel, $.50.
Celifornia Gients.

16mm, sound, 1 reel (1600 ft

$5.00.
Regulated Deer Hunting.

16mm, sound, 2 reels, $1.00,.
Thrushes and Relatives.

16mm, sound, 1 reel, $1.50.
Shell Fighing. '

16mm. sound, 1 reel, $1.50.
Gray Squirrel,

16mm. sound, 1 reel, $1.50.
Birds of Prey. :

16mm, sound, 1 reel, $1.50.
Animal Life. |

16mm., sound, 1 reel, $1.50.
Robin Redbreast. ~

16mm, sound, 1 reel, $1.50.
Science and Agriculture,

16mm., sound, 1 reel, $1.50.
Big Fish.

16mm, sound, 1 reel, $1.50.
Amoebe, The. , :

16mm, sound, 1 reel, $1.50.
Hydra, The. :

16mm, sound, 2 reels, $3.00.

o2
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#0884, Annelild Worms.

16mm, sound, 1 reel, $1.50.

#2904, Tpuck Farmer, The.

16mm, sound, 1 reel, $1.50.

#2905, Fishing in the Fiords.

16mm, sound, 1 reel, $1.50.

#2931, T.F.C. Giants of the Jungle.

16mm, sound, 1 reel, $1.00.

#2958, T.F.C. Sea, The.

16mm. sound, 1 reel, $1,00.

#2974, Elephantse.,

16mm. sound, 1 reel, $1.50.

#298l, Yes, Bananas.

16mm, sound, 1 reel, $.50.

#2964, T.F.C. Story of Dr. Carver.

16mm. sound, 1 reel, $1.00.

#299L, Snapping Turtle.

16mm, sound, 1 reel, $1.50.

#3006. Horned Cwl, The.

16mm, sound, 1 reel, $1.50.

Free and Inexpensive Reference Material:

A. American Petroleum Industries Committee, 616 S.
Michigan Avenue, Chicago, Illinois.

Corn Alcohol. 6 p. folder.

B. Field Museum of Natural History, Roosevelt Road,

Chicego,

Illinois,

1, Botany Leaflets:

1
#7.

#9.

#10.
#11.
#12.

Wheat. 10¢.

Caceao, 10¢.

Spring Wild Flowers. 25¢.

Spging and Early Summer Wild Flowers.
2b¢.

Summer Wild Flowers. 25¢.

Autumn Flowers and Fruits. 25¢.
Common Trees. 25¢.

Poison Ivy. 25¢.

2. Zoology Leaflets:

#1,
i
#6.

The White-Tailed Deer. 10¢.

The American Alligator. 10%.
The Periodical Ciceda. 10¢/

The Wild Turkey. 10¢.
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General Biological Supply House, The. 761-763
East 69th Place, Chicago, Illinois.

1. Turtox Service Leaflets: (Free)
#1. How to Meke an Insect Collection.
#2U., Preparing and Caring for a Herbarium
Collection,
2. Turtox News. (Free)

Gilkey, Helen M., Agssociste Professor of Botany,
Cregon State College, Corvallis, Oregon.

Wild Plants Eaten as Greens. 2 pp. mimeographed,
11, free.

Howee Bird Attractors, 77 Rachelle Ave., Stem-
ford, Connecticut.

How to Attrsct Wild Birds. Looseleaf, cumula-
tive catalog and treatises on all branches of
bird study, il., 50¢. ’

Kalsmazoo Public Schools, Kalamazoo, Michigan.
Whitney, Arnold L., Key for Trees. 10¢,

Mrs. Marthe E. Mulkey, Coos Co. Schocl Supt.,
Coquille, Oregon.

Lens Leneve--Wild Ducks of Southwestern Oregon.
4 pp. mimeographed, free. |

Olive Berber--Birds of Coos County. 1938, & pp.
mimeographed.

National Audubon Society. Audubon House, 1006
Fifth Avenue, New York, N, Y.

Audubon Society membership: :
Mrs, Christine N. Morgan (Cregon Representative)
1504 N. E. 1lth Avenue, Portland, Oregon.

Nefco, New England Fish Co., Spokane Street
Terminal, Seattle, Washington.

From Sea to Shelf, 1936, 61 pp. pamphlet, 1il.,
free,

Oregon State College Experiment Station, Cor-
vallis, Oregon.
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1. Experiment Station Bulletin:
#3259, Agriculture Research Serves to Relleve
the Tax Burden. 1938, 132 pp. il.
#375. Some Economic Imvlications of Milk
Control in Oregon. 1940, 19 pp.
#379. Preparation of Starter for Cheese,
Buttermilk, Butter. 1940, 24 pp. il.
#383, Sampliuﬁ-Preserving—Testing Milk.
9 0, DD.
2. Extension Bulletins:
#525. The Farm Vegetable Garden. 1939, & pp.
3. Extension Circulars:
#3361, Spinach Growing and Preparation for
Market. Jan., 1941,
#366, Frzezing Frults, Vegetables, and Mests.
1941,

Richfield 0il Company.

Wild Flowers of the Pacific Northwest. Natural
color photogrephy. l6vp. il. free.

Swift and Company, Chicago, Illinois.

1. Agricultural Research Bulletin:
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