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ECOLOGY IN HIGH SCHOOL BIOLOGY COURSES
IN THE ELEVEN WESTERN STATES

CHAPTER I
INTRODUCTION

It hae been said that “"the schoolroom is only sig-
nifiecant when it leads us to an understanding of life
outelde 1ts walls* (9, ».177). Weaver, 2 nature study
enthusiast, eays: (13, p.16%2)

If & ohild can help plece together the
food-ghain story of a great-horned owl's use of
the skunk for food and finds that the skunk in
turn feeds on turtle eggs, and the turtle relies
on berries snd mushroome which sre fertilized by
the seats or the decomposing owl pellets con-
taining the remains of the skunk, he will soon
ghow 2n interest in what the "essentials of
1ife" are, as well 28 an apprecistion of why
1ivin§ in the wild is eo hagardous for most
‘nm‘ 8.

The better blology teachers in the secondary schools
have always striven towards & vital presentation of
gubject matter. Many of them have found that a vital
presentation can be achieved by emphasizing the ecology
of living thinge. The views of these teachers are aptly
expressed by Michaud: (7, p.164-7)

The most understandable and eomprehensive
approagch to the study of renewable resources

{conservation) is ecologleal and therefore
biological because 1t pertaine to living



thinga. Every fleld of living resource

management, ineluding the wise use of soll

and water, is primarlly the appllieation of

the science of ecology.

Congidering i1ts basliec importance, then,

there seems to be a definite need to inter-

pret some of the simpler ecologleal concepts

in termes that can be understood by the high

school blology student.

Ecology has been defined ag the solentific study of
the relatlonsghip of the organism to the enviromment. The
term "blo-ecology" refers to the study of the relationships
of living thinge with the environment, and ineludes both
the plant and animal kingdoms. Ecology osn be more
gpecifically divided into "plant” ecology and "animsl®
ecology.

£ince ecology consiste more of the biologleal
sclences (botany and zoology) than it does of the other
natural selences, 1t has sometimes been defined as "the
pragtical application of blologlesl prineiples.” The
importance of ecology in modern soclety cznnot be denled
if we liet a few of the activities of Man depending on
ecology. They inelude land reclamation, forestry, agricul-
ture, grazing and range management, fish and game manage~
ment, resettlement projeects, land classification and
planning, conservation of water resources, landseaping, and
the field of medicine through the etudy of epldemiology.

Eeology hag become eo important in modern soclety

that & new fleld of study, human ecology, hae been evolved



and booke have been written on the subject. That this has
happened 1s probably due to the fset that there are three
main factors of ecology important to the individual organ-
ism whether 1t be plant, animal, or humen. These factors
are: (1) food-getting, (2) preservation of self, and
(3) preservation of kind or race (2, p.186-7).

The relationship of ecology to the other flelds of
natural science ie best explained by Clements and
Shelford: (2, p.3)

Eeology ie in large measure the sclence
of community populationg. It is concerned with
natural communities primarily, and has developed
a eonglderable fund of o 1204 knowledge of
plant communities and thelr dynamles, and 2
lesser body of similar knowledge on the animal
glde. Because of the synthesis inherent in 1it,
ecology is aleo to be regarded as & point of
view and & method of attack for various great
blological problems. Not only does 1t concern
itgelf more or less with the whole of blology,
but also 1t must borrow largely from chenistry
and physiecs, from climatology, geology, and
soll selence, and at the same time make basle
gontributions to the practical sciences of
agronomy, horticulture, forestry, grazing,
entomology, congervation, ete., to say nothing
of education, economies, soeiology, and pollities,
It cannot, and does not, venture to draw a line
between the past and the present, and 1t has as
signifieant a role to play in geologieal ag in
modern times.

Purposs and Value of Ihis Study

It is the purpose of this study to show the extent
to which ecology ise being taught, and to reveal the



methods and materisle ourrently used in the secondary
schools of the 11 western states. From these findinge
will be determined what information or materials are
avallable, what professional preparation 1s felt to be
needed by teachers in the field, and what others in the
field are doing to teaeh ecologleal prineiples.

The vaelue of this study liee firet of all in its
ploneer aspest, inasmuch ag 1t gives a firet glimpse of
vhat is being done to teach ecology on the secondary level.
Secondly, the information derived, pertalning to methods,
materials, and professional preparation, should prove to
be of invaluable aid to the teacher training institutions
of the various states. WFor example, the departament of
sclence education 2% Oregon State College might use this
information in planning the tralning of future blology
teachers, and in alding those already in the fleld by pro-
viding summer session fleld trlps. laboratory arts courses,
and curriculum workshops to help them better integrate
ecology within the blology ecurriculum,

Logation and Method of Approsch of the Study

This study is coneerned with the seecondary schools of
the 11 western states. A letter of explanation and a
questionnaire® were sent to 200 high schools to determine

£
A copy of the letter and guestionnalre may be found in
the Appendix.
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the extent té which ecology was being taught in the indivie-
dual schools. One hundrsd questionnalres were sent to
widely distributed sehools in Oregon, and 10 question-
naires ware sent to schools in each of the following
states: Arizona, California, Colorade, Idsho, Montana,
Nevada, New Mexico, Utah, Waghington, and Wyoming. The
results recorded alsewhere in this gtudy are based upon
66 per eent of the guestionnaires sent te the high schools
of the various stetes.-

Although replies were received from 60.5 per cent of
the schools, & per cent were omltted because the question-
naire dld not apply to thelr gituation or was so incomplete~
1y filled out s¢ to be worthless in tebulating the results.
Forty per cent falled to make any response to the guestion-
naire. In compiling the information, 1t was declded to use
the questionnaire because it wag too expensive, impreetiosal,
and would have taken %oo long to vieit each of the states
and perscnally contzet the many teachers.

The cuestionnaire wse checked thoroughly by experts
and revised several times before being submitted to the
teachers in the various schools. The Oregon School
Directory, found in the selence edueation office of the
Jollege, was used to obtain the names of biology teachers.



Statement of the Problem

In the teaching of blology, the teacher is faced with
two alternatives: (1) To tezeh with the emphasis on
subjeot matter, or (2) to teach with the emphasis on the
prastical application of subjeet matter. Unfortunately, too
many teachers ohoose the first alternative, to the detri-
ment not only of the student, but of biology. One is
heartened, however, to leaprn of the ever-inorsasing numbers
of teachers who are emphasizing the practical aspeects of
blology through seology.

This atudy has been made to determine the plaece of
ecology in high schoosl blology courses of the 11 western
states. It is concerned with the following queastions:

(1) To what extent is soology being taught? (2) What units
or toples comprise the blology eourse, and what per cent
of the total gontent do they represent? (3) What courses
of a blologieal naturs are taught? (4) ¥Yhat textbooks end
magazines are used? (5) Is there a sufficlieney or a dearth
of material on esology? (8) "hat methods and techniques
are used in teaching ecology? (7) Iz ecology taught as a
separate tople, or 1g 1t integrated into the other toples
of the courge? (8) Yhat do temchers in the field think of
the importance of esology?

The problem is, (1) to present the findinge of the
inguiry in sn adequste and orderly manner so it #ill aild



anyone interested in teashing eeology or preparing to
become & blology teacher; (2) to study the blology course

ag 1t now cxistsvln the seeandari sghools of the 11 western
gtztes; (3) to note whaet the schocls could do to promote the
advance of ccclégy in the biology program; (4) to determine
what ald or information is needed by the schools that eould
be furnished by the various state departments of education,
eolleges, and universities; and (56) to auggout & unit in
ecology to be taught in the sesondary blology course.

Limitations of the Study

Sfome limitations of the study will be odvious te the
reader. The faet that only B8 per cent of the returns
could be tabulated mey lead the reader to question the
conelusiveness of the study. The writer must point ocut the
faet that the returns from out of state were sufficlent
congldering that dut 10 guestionnalres were cent each of
thoge c¢tates, vhereas the returns from Oregon were not as
high for the number of guestionnaires sent out. For
further elarification, the reader 1s agked to refer to
Tadble II. -

Another limitation 1g evident since 211 schools 414
not answer the questionnaire in the same manner; for
example, some sohools answered certaln questions and left

othere blank, The reasons for this are open %o conjeeture.
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Poseibly it may have been an oversight on the part of the
teacher, a misunderstanding of the meaning of the question,
or the guestion may not have pertained to the situation in
a particular sechool..

The reader will note that sinece it ig impocsidble to
determine the exaet per cent of ecology in the blology
sourse, only an approximsation of such has been attempted
by the writer. In all fairness, the writer must gtate that
he feels the gtudy is adequate ag far as it has gone, but
that in no sense can 1% be consldered as all-conclusive or
final., HNueh work remains for the investigator who would
write the final chapter.



CHAPTER I
BACKGROUND AND DEVELOPNENT OF THE PROBLEM

The Origin of Eeology

Although modern sclentists know more about plant
ecology than they do about animal eecology, 1t was, nevere
theless, 2 gzoologist who originated the term "ecology.®
According to Dsubenmire: (3, p.l)

The term ¢cology was proposed in 1885 by
the zoologlet Reiter. His combination of the
Greek roots olkos (meaning home) and logos
{(meaning study, or discourse) etymologleally
implied a gtudy of organisms et home, 2lthough
he made 1ittle further attempt at definition,
A year later Haesokel, another zoologlst, formu-
lated a simple definition which was in keeping
with the original usage and etymology, and
which remainsg today the most widely sccepted
interpretation of the scope of the word.
Haeckel defined ecology ae the study of the
reolproeal relations between organisms and
thelr environment.

That zoologists contrived a new word and scientifie
study whieh wag ardently fostered by botaniete, rather
than themselves, seems altogether odd. This may have
happened due to the difference in approsch whieh zoologlste
and botanists make to the subjeet. Thig hypothesie le
advanced by Clements and Shelford (2, p.3-4).

Hore than 2 quarter of a century ago, the
statement wae made that ecology was to be cone-

gldered the central and vital part of botany,
and this 1s equally true for blology.

«s+es In connection with the preceding, it
ghould be realized that progrese in zoo-escology



hag been much slower. The natural unity
hae been obsoured by the separsate treatment
of taxonomie groups and by such faunietie
concepte as that of 1ife zone, whioch, in
view of the widespread destruetion of many
species, has rendered synthetie interpretation
very di?rieult. Koreover, although animals
are obviocugly physiologleal in their
responge to olimate, food, ete., much pro-
gress can be made in the fleld of inter-
aetions (coszetions and reaetionsg) without
the use of physiclogieal experiments.
Furthermore, the correlations involved are
usually to be suggested by studies in the
biotic community and then lead properly to
physiologieal experimente that permit more
definite eontrol and exaet snalyels. In sharp
contragt o plant physiology, snimal phyelology
ag taught and applled haeg 11ttle concern with
physiocal factors, while general physiology
deals with partioular internal processes and
physiologleal esology with one or more species
withdrawn from the community for some parti-
cular study. The conseguence is the ignoring
or splitting of the physlology of inter-
aetions, since this field finds 1ts inspira-
:%oalia the study of the blotie community
gelf,

Sinee botanists have so freely asdopted seclogy to
thelr own uses, one is not surprieed to learn that more
books have been written about plant eecology than any of
the other phases of eoology.

Ecology in the Oollege Curricula

On the college and university icvcz, after&agc in
ecology courses have been rather scanty in the pzst few
years., The type of educational training offered by the
particular institutions apparently had no correlation with
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the scantiness of ecologlical subjeets offered. Writing
about forest sechools, Taylor says: (11, p.348)

A few years back I had ogeasion to go
over the catelogs of more than twenty forest
schools in some detalil. There were plenty of
eourses in plant ecology, and a 'prlnkliug of
animal ecclogy, but almost none could be found
whieh frankly embraced both plants and animale.
in at least one university there were courses
in plant ecology, enimal ecology, and forest
ecology! :

Nor could I galn information from the
cataloge that indieated any attempt to eoordi-
nate or sorrelate the courses in ecology that
were offered in the different departments.

Seemingly, the eecologieal point of view
hag not, to any extent, affeected the curriocula,

In engineering sohools the situation was found to be
comparable to that in the forest schools by the investi-
gator Sears (10, p.2).

Turning now to the currieula in
engineering schools, those of 10 leading
institutions with enrolimentes from 2,100 to
4,900, are of interest.

«e+ Blologleal engineering, as exemplified in
one of the 10 inetitutions, 1es slanted toward
industrial produetion of biulogioal materiale
and ineludes adequate training for certain
types of bloleogieal research, fundamental in
character but vholly remote from environmental
studies - that is, ecology.

«sse In only one of the institutions under
disocusslion is & course in ecology available,

and then outside the pale of engineering
edugation.

Checking the various college bulletins on file in

the Oregon State College Library, the writer discovered
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thet while upper dlvision =2nd graduate courses in plant and
animel ecology are offered at Oregon State College, this
seemg to be the exception rather than the rule., Pew of
the eolleges in the 11 western ststes offer eny lower
division courses in eeology and only about BO per cent offer
work on the graduate level, Tsble I gives a complete breake-
down of the number of courses offered at the various
institutions.

TABLE 1

NUMBER OF COUREES IN RCOLOGY OFFERED IN COLLEGES
OF THE II WESTERN STATES

Colleges Lower Div Upper Div Graduate
Arizona State 0 1 0
Univ of Arigzona 0 2 0
Univ of 8 California 0 1 2
Univ of Calif at los Angeles 0 0 1
Colorado A & N 0 3 0
Univ of Colorado 0 2 4]
Idaho State 0 1 0
Univ of Idsho o} 3 1
Hontana State ] 2 A
Univ of ¥ontana p & 2 1
Univ of Nevads 0 3 4]
New Mexico A & W 2 1 0
Univ of New Mexieco 0 1l 0
Oregon State 4] 3 [
Univ of Oregon 0 0 1
Uniy of Utah 0 8 |
Utah State Agricultural 0 2 0
Waghington State 0 3 1l
Univ of Washington (+] 0 0
Univ of Wyoming 0 6 1
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At present there are four college textbooks on
plant ecology, one textbook on blo-ecolegy, and two books
on animal ecology, the latter being of older vintage,
meaning that in reality there are no bosks on animal
eecology which are up-to-date enough for use in college
elassroons.

Not only is there a dearth of material on ecologleal
subjeots, but the colleges themselves 4o not seem inclined
to emphaslize eeology very mush at the precent time., It is
probable that one reason for this is the lack of instruetors
with suitable professional preparation to tesch ecology.
Thie, in turn, is due to the lsok of ecologliesl courses
availeble to the student wishing to become san seologist.
As one e¢an see, the proverblal "viclous eirele" existe.
Noland (9, p.177) advances another resson for the lack of
demand.

But in the collegee most of our students

are not headed for ecologleal work. Some will

SF asience ant olhers ive fields cutside of

Sroughs inte the ouress they Sake serves

mainly to vitalize the material they are taking

up in the course work.

The apathy of the colleges toward ecclogy will be
overcome only when popular demand for it 1s made by the
students, That this demand ig slow in coming lies in the
faet that ecology is still, comparatively spesking, a new

subjeet for study.
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Ecology in the High Sechool Curricula

As hag been stated previously, ecology is the practi-
oal application of the prineiples of blology. This being
the case, 1t would be rather difficult for the high school
biology tescher, knowingly or unintentionally, not %o
teach a few ecological prineiplee in blology. How much
ecology would be taught is determined by the professional
training and attitude of the temcher in regarde to ecology.
Michaud says: (7, ».166)

It is natural for the tescher to pses on
to the students what he knows best ..... Per-
hapa the college ecology course needs %o lay
more stress on adequate interpretation for
teachers rather than search for greater
verbosity.

In high school blology textbooks, ecology is not in-
gorporated as a separate tople or unit., Secatterings of
ecologleal principles can be found throughout the various
texts according to Michaud (7, p.166-6).

Interdependence, necessities of life,
influence of environment, adjustment, habitat,
distribution and congervation are unit areas
in high school blology that lean most heavily
upon egological thinking. Yet, secology 1s
geldom mentioned.

++» To my knowledge, however, no high school
text has been tried that uses the theme of
ecology throughout. Unfortunately, many
texts include essentisl portions of ecology,
without mention of the word nor any explana-
tion of the simpler escologlesl termination.
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A probable reason for not teaching ecology as a
separate unit has been advanced by Michaud: (7, p.168)

Ags & geparate unit thor§ might be a
tendency to revert to the ramifications of
i the college courses.
The writer dissgrees with Michaud in the matter of
reverting to rualtzeltlonn'ar college oonr:cl; and bellieves
that 1f biology is to be vitalized, the fundamentals of
ecology must be taught as a separate unit in order to make
the student more aware of the real-life relstionships
involved rather then merely memorizing "dry facts.”

After thoroughly perusing the Resders' Gulde and the
Education Index, the writer was foreced to conclude that
ecology, as such, in the high sehool ocurriecula is practi-
eally non-existent at the present time. There are many
reasons for this, a few of which are called to the reader's
attention.

One reason is that the professional background of the
tescher would be 2 determining faector in how much ecology
would be taught. Secondly, there seems to be a dearth of
esologloal material written on the high school level for
teachers to utilize. The investigator may aleso ask the
quontieh: ‘liow many blology teachers can define 'ecology’
and are aware of its importance to sclence tesghing?"

One way in whioch the above diffioulties could be
remedied ig explained by Weaver (13, ».163).
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" ses We must find and use the best methods
possible for tralning teachers. OCon-
servation workshops or laboratories where
students c¢an learn the prineiples of
wildlife management, soll conservation,
forestry, stream improvement, mining,
sound planning of parks, highways, and
playgrounds, and at the same time develop
working plans and unites of atudy for
school use with the aselstance of tralned
specialiets and consultants from all the
subjeet matter fields, seems to offer one
of the better means of produeing inspired,
well-trained teschers who understand the
role and significance of ecology as the
basie for mueh of the conservation and
nature programs of today.

It i the writer's opinion that Weaver offers the
most logleal remedy for the situation. It is to be hoped
that Oregon State College will be one of the institutions
to lead in tralining teachers who recognigze ths gcope and
signifieance of eecology in science edueation.

Too many bigh sechool courses today have no signifi.
cance oy meaning for & great majority of the pupils. This
is often due to the fzet that the impresotieal rather than
the practiesl aspeets of & course are emphaglzed by the
teacher, or that the teacher falls to relate the subjeot
matter to the everyday 1ife of the community. The writer
bellieves that blology can be given signifieance and meaning
if the teacher will emphasize the ecologieal aspeete of
the course. The best reassons for doing so have been summed
up in the following statement: (4, p.l04)

To make secondary education more meaningful,
especially to the youth now commonly neglected



17

by the schools, will require closer inter-
relationships between the school and the
1ife and the soelal problems of the gom-
munity. Thie means that the school must not
go out of its way to serve ez a center for
‘more of the community's oultural and re-
ereational aetivities but must plan to help
study and solve its soelal and economle
problems, cooperate with its institutions,
and utilizo its phyeical and human resources
in the educational program.

Recent trends in the teaching of biology seem to
indleate that gsome teachers are awsre of the nqeosalty for
relating blology to the everyday life of the pupils and
are attempting to do something about 1%, Aecording to
Laton and Powers: (6, p.90-1)

Conservation hag alwsys been one of the
me jor flelds of interest for alert biology
teachers and their classes. Recent work in
the field of ecology has given study of con-
servation an underpinning of general prineci-
ples which wae necescarily lacking or insdequate
eariier. At one of the first workshops of the
Bureau eonsiderable time was spent in discussion
of Life and Environment. In thie volume Paul B.
Sears presents a plicture of the everchanging
interrelationships in plant and animal communities,
whieh tend toward equilibrium but never become
statle. He goee on then to use these ecologlesl
generalizations in the interpretation of humsn
communities.

The concepte thus presented were reflected
in all the community surveys made by cooperating
teachers.

In addition, all the schools developed
units, or expandaa slready exiasting unite,
specifieslly concerned with conservation of
our blologleal resources. These were usually
ineluded 1n courses in biology. Nany classes
approaghed the study of conservation from

e gtandpoint of ecology and included human
communities, especizlly the students' elty or
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region, in their discusslions., Usually a
unit dealing with one tople was ineluded in
one or more elasses; often it was 2 unit on
gongervation of one kind of plant or animal,
In one sehool, however, the ldea of the
interrelatedness of plant, animal, and human
communities proved the organizing center for
one semester's work, In at leaet one school,
gtudente felt the significance of eonserva-
tion suffieclently to make it the center of an
extracurrieular projeet. .

Members of the Bureau :tarr»grvparta
pamphlets entitled Plant end Animal Come

munities, Porests and Man, and Plants and

Animals for Dally Use for students.

These new developments in subjeot matter emphases are
hopeful signs that in the future, ecology will be granted
the place it deserves in the blology ecourse along with
unit status in high school blology textbooks yet to be

written.
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GHAPTER IIX
THE sTUDY

Two hundred guestionnalres were sent to seeondary
gohools of various sizes in the 11 western states. One
hundred guestionnaires were sent to high schools in Oregon
while 10 questionnaires were sent to each of the other
western states., Of the 200 questionnaires sent out, 120
were returned. Of these, 112 were usable making 56 per
cent of the returns aveilsble as & basls for the study.

A gomplete breakdown of the numbers of questlonnaires
returned by the various states appears in Table II, ghown
below.

TABLE IIX
NUMBER OF QUESTIONNAIRES SENT AND RETURNED

state Sent Returned Per cent
Oregon 100 63 834
Arizona 10 10 100%
galifornia 10 7 70%
Colorado 10 4 40%
Idano 10 6 80%
Hontana 10 e 80%
Nevada 10 4 408
New Mexleo 10 3 308
Utah 10 4 40%
Waghington 10 ] 80%
Wyoming 10 7 70%

,_.,
2

Totals 200
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The questionnalire conslsted of six questions, with
 question No, 4 being divided into three parts. Question
No. 1 was an attempt to determine what blologieal science
courses are being offered in the schools of the various
states. Sehools replying from Oregon indieated that they
offer more courses in general biology than other courses
of a2 blologieal nature. A little more than 10 per cent of
the Oregon schools offer courses in phyelology end hygiene,
10 per cent offer courses in general goience, while 5 per
cent or leses of the Oregon schools replying offer courses
in botany.

General biology 1s offered by nearly all of the
sohoole replying to the guestionnaire from the other 10
western states. In these states 22¢ per cent of those
gsochools replying indlcated that they offer courses in
physiology, 12 per cent offer courses in botany, 10 per
cent offer ecourses in zoology, 8 per cent have courses in
general solence, 8 per cent offer sourses in health, and
2 per sent or less offer a variety of other courses. For
the number of schools offering the various ecourses, the
reader is asked to refer to Table III on page 21.

The writer was interested to note that general gelence
wag listed 28 & biological seience course by most of the
teachers answering the questionnaire. Technically, however,
blology 1s only a part of the general solence sourse which



21
also includes physice, chemistry, geology, astronomy, and
meteorology.

TABLE III

1. WHAT BIOLOGICAL SCIENCE COURSES ARE OFFERED
IN YOUR SCHOOL?

' No. of schools
State Qourses offered offering course

Oregon General Blology 6
Physiology
Hyglene
Generel Selence
Botany

AR ~3 b

Other 10

western

states General Blology
Physiology
Botany
Zoology
@eneral Selence
Health
Advanced Blology
Genetios
Voeatlional Homemaking
Voeational Agriculture
Pgychology
Chemiatry

=
HMHEHDRNNAODNAS

The second question wag an endeavor to determine
approximately what per eent of the blology courses being
offered was comprised of ecology in f.latien to other toples
taught in the courses. On the questionnaire the teachers
were requested to give the approximate per cents of all
topies comprising the blology course.
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Table IV shows that the topie health comprises 12
per cent of the blology course in the 11 western states.
After health, the toples structure and ecology each make
up 10 per cent of the total bilology ecourse, heredity com-
prises 9% per cent, nutrition 9 per cent, behavior and re-
production each B4 per cent, classification 8 per ecent,
photosynthesis 7 per ecent, evolution § per cent, and all
other topies 12 per cent.

TABLE IV

2. APPROXIMATELY WHAT PER CENT OF YOUR BIOLOGY COURSE
I8 COMPOSED OF THE FOLLOWING TOPICS?

Topie Oregon Other 10 states All 11 states
Health 12% 128 12%
Structure 108 108 ) 108
Heredity 8% 118 9.5%
Nutrition 108 8¢ of
Benavior o% 8% 8.5%
Reproduction &
sex education of eg 8.6%
Classification 7% 0% 8%
Photosynthesis 6% 8% 7%
Evolution 5% 54 5%

Others 14% 108 12%
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The figures in Table IV indicate that esology com-
prises approximately 10 per cent of the high school blology
sourse in the 11 western states. This figure pertalns to
the per cent which is setually taught in the eclassroom
under the topiec ealled "ecology." The total amount of
ecologioal prineiples underlying the present blology eourse
are, in sll probability, far in excess of the per cent
taught as 2 tople An the eclasaroom.

The third guestion brought out the escologlieal sub-
Jects emphagized the most and the least by the teachers.
It 1s interesting to note that adaptations to the environ-
ment, water, soll, forest, &nd wildlife congervation are
subjects emphesized most in the blology course in the 11
western states. Probable reasons for this are that the
teachers are better informed or trained in these subjects.
By the same token, the faect that plant and animal ocom-
munities and plant successions are emphasized least 1l
indicative of the need for tralning and information on the
part of the teachers. The writer ls, however, cognizant of
the faect that in some cases the teacher's training or back-
ground may not be the determining factor inssmuch as the
teacher may have emphaeized only those subjects which in
hig opinion were important. Also the tescher may place
more emphasis on those ecologleal subjeots which are
important to the welfare of the people in the loecal
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community. PFor example, & teacher in an ares with a
scareity of water mey emphasize water conservation in his
biclogy eourse. A teacher in & logging communlty would
wost likely emphasize forest conservation in his blology
ecourse.

A glance at Table V will show that water aonsérVation
ranks falrly low among the ecological subjects emphasized
most. Apparently teachers are doing a good Job of proe-
moting all phases of conservation except water conservation.
Yet, of all conservation phases, that concerning water is
perhaps the most important to the greatest number of living
things, human beinge not excepted.

TABLE ¥
3. WHICH ECOLOGICAL SUBJECTS DO YOU EMPHASIZE MOST?

No. of sehools No. of sehools

Ecologlical emphagizing emphasizing
gub jeots moet least
Adaptations to environment 74 14
Forest conservation 68 17
S0oil conservation 85 26
Wildlife oconservation 3] 31
Water conservation 51 368
Symbiotie relationships 48 31
Plant & animel 4ists. 48 36
Animal communities 14 48
Plant coununities 32 54
Plant successions 17 69

The various usee to whioh water is put, such as
hydro-eleotrie power and irrigation, are important enough
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reagons in themselves for teachers to advocate water econ-
gservation. But a more important reason for water oonserve-
tion is the startling fact that in a great many states the
water table is being lowered too rapidly by artifielsl
methods for replacement by precipitation and other natural
means. Educators have done thelr part to inform the publie
of the necessity for foroat-aoaatrvaexoa. The time has
come for similar emphasis to be placed upon the need for
econservation of our water resvurges. The educatore who
should lead in this movement are the blology teachers.

Part "A" of question No. 4 asked the teachers to
check the instruotionsl alds used in developing ecologleal
prineiples. Table VI shows the various alds and the
number of schoole using the alds.

TABLE VI

4. (A) WHAT INSTRUCTIONAL AIDS ARE USED IN DEVELOPING
ECOLOGICAL PRINCIPLES?

Instructional ald Fo. sehools ueing ald Per cent

Habitat studles 58 48%
Field trips 62 81%
Student projeots 68 568%
Community surveys 28 22%

The writer was not surprised to dizcover that the
student projeect was the ald most often used. There are
gseveral reasons why this should be so, but probably the



26
most important resson iz that 1t 1s the sagiecet 214 of the
four listed to employ. GCouplad with the faet that 1t also
meets the needs and demands of the individusl student more
effectively, the student project ie an 21d well worth
fostering.

The resder will note that the next inetructionsl sid
most widely used is the field trip. In epite of the aif-
fieulties sometimes encountered with transportation
problems, it is encouraging to learn that blology teachers
are making field visitations an integral part of thelr
program. This is particularly desirsble in the western
states whers there 1s an abundance of flora and fauna with
which to confront the student.

since fleld trips are part of the ecology program, 1t
logieally follows thet the hablitat etudy is also an ald
often employed. Onece in the field, it is & simple matter
for the teagher to have the students make observations of
the various plants and animals in their native habltas,

The instructional aid used the least, according %o
Table VI, is the community survey. The reasons for this
are not always clear. The teagher i1s not always to blame
for failing to undertake & community survey. Whether or
not & survey ocan be msde often depends upon the friendship
and cooperstion extended to the teacher by the offieisls
and c¢iti zens of the community. If the offielals and
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citizens are not inelined to be friendly, the teacher will
have to be & good salesman in order to get the cooperation
he neede., Hore is where the persomality of the teagher
will, 2% times, De sorely tested.

Another faoctor to be considered is the size of the
compunity. Beesuse of 1ts complexity, a2 large olty =11}
pregent more problems than & swall eity. The type of
comasunity, logging, flghing, iadustrial, #1111 alsc have to
be taken into consideration. But whatever the problem may
be confronting the teacher, hie primary job is to eduecate.
This being true, he may find 1t necessary to educate the
eitizens in order to make them more cooperative in the
natter of conmunity surveys.

In the "B part of question No. 4, the writer has
ettempted to determine what biology books are belng used
ag textbooks in the various sechoole, Table VII on page 28
shows the books currently used as texts in Oregon.

The books most popular in the other 10 western states
are, with the exeception of Paker and ¥ille, not the game as
the ones used in Oregon. Table VIII on page 20 shows the
books currently in use in the other cﬁ:&u.

The writer was curious as to the egologioal content
of soune of the books reported in use, so he selected four
books with the intention of determining thelr sprroximate
ecologlonl eontent., Those sslected were the former state
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adopted text for Oregon, Bayles and Burnett; the book used
most in the other western states, Baker and Mills; the city
adopted text of Portland, Oregon, Moon, Mann and Otto; and
the new state adopted textbook, selected for purposes of
comparison, by Smith.

TABLE VIX

4, (B) WHAT TEXTBOOK QR GROUPS OF TEXTBOCUKS ARE USED
IN YOUR BIOLOGY COURSE?

Books used in Oregon '°é.:§g.§§::1.
;:;:::5& Biology for Better Living 33
Ritohie Biology and Human Affaire 33
Baker & ¥ills Dynamie Blology Today 19
Curtis et al Everyday Blology 9
Smith Exploring the World of Life 8
Smallwood et al New Blology 4
Hunter Life Seclence 5
Hegner Parade of the Animal Kingdom ]
Mank The Living World 2
Vance Biology for You 2
;::;;; & Bagle Blology 1

Crisp Health and You 1
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#ith the exception of the book by Moon, Nann and
Otto, the word “ecology" is seldom or never used, nor is
ecology ineluded as a separate topie in any of the text-
books selected for comparieon by the writer, The ecologi~-
eal content of the book by Baker and Mills is, perhaps,

TABLE VIII

4. (B) WHAT TEXTBOOKS OR GROUPS OF TEXTBOOKS ARE USED
IN YOUR BIOLOGY COURSE?

Ho. of sehools

Booke used in other 10 western atatia using book
Baker & Mills Pynamie Blology Today 21
Curtis et al Everyday Biology 19
Koon & Mann Kodern Bilology 13
Smallwood et al New Biology 11
Ritohie Blology and Human Affalrs
::;%::ft Biology for Better Living
Smith Exploring Blology B
Vance & Miller Biology for You 2
Piper et al Everyday Problems in Biology 2
Hunter Life Selence 2
Hegner parade of the Animal Kingdom 1
Kroeber & Wolf Adventures with Living Thinge 1

a 1ittle greater than the others. This is limited to
gymbiosis, plant and animal dletributions, animal
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communities, adaptations to environment, and conservation
of forest, wildlife, soll, and water. The same 1s true,
in varying degrees, of the books by Bayles and Burnets,
and E. 7. Smith, The tople on scology in the book by Moon,
Mann and Otto is good as far as it goes, but the authors
geem content to mention ecology only in this one tople.
Some ecologleal principles are seattered throughout the
rest of the book, however, thus compensating somewhat for
the omisslon of the word "ecclogy" from the rest of the
text. Table IX is an evaluation of some of the more com-
monly used textbooks in the 11 western states. As will be
seen, the genersl ecologieal content of the books evaluated

ie almost the same.

TABLE IX

APPROXIMATE ECOLOGY CONTENT OF FOUR BOOKS CURRENTLY
USED IN THE 1) WESTERN STATES

Ecology as Ecology content

Book a tople of entire book

Baker & Dynamie Blology Today of 20%
Mills

Bayles & Blology for Better

Burnett Living of 264
Smith Exploring Biology og 26%
Moon, KModern Blology 6% 18%
Mann &

Otto
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The evaluation 1s only an approximation of the
ssology content of the textbooks and was determined by
the number of eeoclogieal toples and total number of pages
devoted to ecology in the books.

No high school textbook used at present in the 11
wastern states has a unlt on egology. Avparently no high
school blology textbook has been written yet whioch has
ecology organized on the unit basis. Until such a book is
fortheoming, the writer believes that 1little ecology will
be emphagized in the high school bicology ecourses of the
nation,

The "C" part of question No. 4 agked the teachers to
list the magazines and other books they found helpful in
developing ecological prineiples. Table X on page 32 shows
the magazines usged in the various schoole. Ag will be
seen, after glanecing at Table X, the magazines most
frequently used are Nature, National Geographic, Natural
History, Science Illustrated, Selence Newg Letter, and Life.

The writer questions the usefulness of some of these
publications in developing ecologleal prineiples. When
egologleal nayorial is available in magazine articles, it
is generally written on 2 higher reading level than is
desirable for use in secondary schools. This means that if
the teacher plang to use sugh materiasl he must firet reword

it into language more usable on the secondary level. For



the teascher with a hazy background of ecology, the task
may be aAiffieult,

TABLE X

4. (C) WHAT MAGAZINES AWD OTHER BOOKS HAVE YOU FOUND
ESPECIALLY HELPFUL IN DEVELOTING ECOLOGICAL

PRINCIPLES?
Magagzines used in the 11 western No. of schools
' states usging magazine

Nature 42
Rational Geographie 18
Natural History 18
Selence Illustrated 18
Selence Newe Letter 13

Life 11
Readers' Digest

Hygiea

Solence Digest

Wild Life

Nature Study

Selentific Ameriocan
US Gov't Bulletins
Popular Seclence
Field and Stream
Turtox News
American Forests
Seience Monthly
Wyoming Wild lLife
Outdoor American
Sportes Afield

Time

The Soience Teacher
Natural Selience
Ecology

The Blology Teacher
Audobon Magazine
Bird Life

felence Survey
Science VWeekly

Il pd b I VRV VOV W R NGO AP

The writer interprete Tadble X %o mean that 2t times
the magazines listed by the teachers sre helpful in
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developing eeologliesl prineiples, but that this shoulad
not be construed to mean that such is slways the case.

Out of the liet of other booke found helpful in
developing ecologlcal prineiples, only two of the books
lxntﬁa were actually tritton about ecology. A glance at
Table XI will show the reader that Plant Ecology by Weaver
and Clements, and Buchsgsbaum's Book of Ecology are,
apparently, the only two books cn ecology being used to
any extent in the 11 western states.

The book by Weaver and Clements is written for the
college level as ie the book by Buchsbaum. The other
books 1listed in Table XI are elther about botany and
blology, or some phase of zoology. This meane that from
the available books the teacher must be able to glean
enough ecological material to make his own unit of work
on ecology. All of whieh indlcates to the writer that
there is & definite dearth of materiasl on eccology written
for the secondary level.



TABLE XI

4, (C) WHAT MAGAZINES AND OTHER BOOKS HAVE YOU FOUND

ESPECIALLY HELPFUL IN DEVELOPING ECOLOGICAL
PRINCIPLESY

Other books used in the 11 western states

Bailey
Brown
Bogert
Buchebaum
Burdiek
Compton
Coulter
Day &
Ritenie
Ditmare
Dupuy
Elliot
Pinlay
g8
Gilkey
Gray
Grinnel &
Stores
Gruenberg
& Bingham
Hall
Jaffe
Jordan &
Everman
loyd &
Needham
lier &
Shoemaker

Pack & G111

Peok
Powere
Henner &
Hartley
Ricketts
Transeau
Weaver &
Clemente

Mammale and Life Zones of Oregon
Bo tany

Nutrition

Book of Ecology

Vizualized General Bilology
Congquesgtes of Sclence

A Textbook of Botany

Studies and Activities in Biology

Snakes of the Vorld

Romance of Selence

Congervation of America's Resources
American Birds
Elementary Flora

Northweet Flowering Plants
New Manual of Botany
Animal Life in Yosemite

Bilology and Man

Partner of Nature
Outposts of Selence
American Food snd Game Fighes

Life of Inland Vaters
Essentials of Bilology

Forest Facts for fHSchools
Manual of Higher Plants
Exploring our World
Conservation and Citizenship

Between Pagific Tides
General Botany
Plant Ecology




Question No. b was an attempt to determine what
importance 1sz attached to ecology by the teachers in the
field. Table XII shows that over half of the teachers
queried would inelude more ecologlesl material in the future
Af they revised their bilology courses. The majority of the
teachers apparently feel that ecology should be an
important part of the blology course. In this the writer
most heartily conours.

TABLE XII

6. IF YOU WERE CHANGING YOUR BIOLOGY COURSE, WOULD YOU
INCLUDE WORE ECOLOGICAL PRINCIPLEE IN THE REVISED

COURBE?
No. of sehools
State reporting Yes No Undecided

Oregon 54 32 20 2
Arigzona 10 4 é
California 4 5 1 1
Colorado 4 1 3

Idaho 6 2 3 1
Montana 8 e ) 1
Nevada 4 2 2

New Mexico 3 2 1

Utah 4 4

¥ashington 6 2 3

Wyoming 7 3 3 1
Totals 112 59 47 8

In angvering question No. 6 the teachers were almost
unanimous in replying that they believed eoursges on

ecology should be inecluded in the professional preparation
of blology teachers. Table XIII on the next page shows



that 103 teachers answered "yes" to the questlon while

® were opposed with answers of "no." In asddition to

TABLE XIIX

6. IN THE LIGHT OF YOUR EXPERIENCE, SHOULD COURSES ON
ECOLOGY BE INCLUDED IN THE PROFESSIONAL PREPARATION
OF BIOLOGY TEACHERS?

No. of schools
State | reporting

Oregon
Arizona
California
Colorado
Idaho
Kontana
Nevada
New Hexloo
Utah
Waghington
Wyoming

Totals

“oee |8
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angwering "yes" or "no" to the question in Table XIII, many
of the teachers added comments of their own to emphasize
their answers. A few of the comments are reproduced
herewith!

"Probebly - for wide knowledge of
subjeet.”

1 believe & minimum of six semester
hours (in ecology) should be required.”

"Yes, espeolially if field trigt ean
be taken gome dlistance from school.

o | feel teachers should be very
congelous of this phage of bilology. It is



one of the best means of making the course
practical, For that resson I feel more
training would incresse thelr ‘averensss'.”

"gertainly*!

"Yes, but not to the exelusion of or
substitution for other phases of biology
such ap anstony, physlology, clsssifieation,
genetics, ete.

"Goneerning the training of the teacher,
it is my opinicn that the teasher should have
sore blologieal background than he bas. I
think that this should not entirely be
gtralght leoture-lab type of course that ie

iven at the college, but rether of the
- fleld gzoology nature. The educational trip

that your department made to the Institute of
Marine blology last summer is what I have in
mind ...... I belleve that those people who
attended could give 2 more interesting pre-
gentation of blology, partigularly ecology.
If eimilar trips could be made to the
mountains and to the desert, not just for a
day but for a period of time, the tescher
could give a more interesting presentation
and 1t wouldn't be entirely necessary for him
to take a course in ecology ..... I Just be-
lieve that blology hosla: in the fleld and
not in the elazsroom.

*Yes, very definitely."
"Field ocourses - yes."
"Deeidedly, yes."

“Yes, unless emphasis 1s given in
general (college) courses."

"I have always felt that blology should
be & course in which ecologlical biology had
s dominant place in the program, Having
worked direotly with forest and wildiife
gervice, I feel 2 keen interest in this
phase of biology."

*Very much - with lote of fleld work."



%It all dovetalle in work strees.”

*Yes, but I had ome such course at
the University of lontena last summer -
conservation of natural and human re-
sources - which wae completely worthlees."

Ag pan be seen from the foregoing comments, the
teachers believe that esology should be ineluded in the
professional preparation of new teaghers, BNost of the
‘teachers ssem to feel that the escology course should be
composed of studles in the field, The writer, having had
such field courses in ecology, ie quite in agreement with
the teschers on this polint.

Comrents on the study, while not solicited by the
writer, were neverthelees fortheoming from some of the
teaghers.

*I'm wery happy to do what I oan to help
your research in thie fleld ..... Pernaps after
you recelve many returang, you might tell me
about 1t."

"We shail be interested in the results
of your study."

%I would like to see a summary of your
findings when available. It gtrikes me 88
being a valuable study. I advoecate teaching
a gourse in congservation in whigh ecology
eould be stressed more than in present general
biclogy eourses.”

The writer is proud of the fact that the commentes on
the study itself were of the positive rather than of the
negative type.
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CHAPTER IV
SUBBARY, CONCLUSICNS, ARD RECOMMENDATIONS

Susmary

Of 200 guestionnsires sent out to high schools of
various sizes, 121 were returned of which 112 were uanblo,
The study shows that fewer courses in biclogical selence
are offered in Oregon thaan in the other 10 western states.
Ten per cent of the Oregon schools offer courses in physi-
ology and hyglene, ten per cent offer general science,
while five per cent offer eourses in botany. Of the
schools in the other 10 states, £2.6 per cent offer courses
in physiclogy, 12 per cent offer botany, and 10 per cent
- offer courses in zoology.

0f the various toples in the blology courses of the
11 weetern states, only one tople, health, is emphasized
more than ecology; health comprising approximately 12 per
eent and ecology 10 per cent of the total content of the
eourse.

In the matter of emphasis on ecological subjeets, the
teachers seem to be doing a good jJjob of promoting all phases
of conservation except water conservation. Kocologleal
gubjects emphasized most are adaptations te environment,
forest, soil, and wildlife conservation. Subjects
emphagized least sre plant and snimel distributions, plent
and animal communities, and plant successlions.
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Instruetional aids used most in developing ecologleal
prineiples are student projects and field trips. Textbooks
uged most in Oregon (aside from former state-adopted text)
are texts by Ritehle, Biology and Human Affairs; Baker and
Mills, Dynamic Blology Today. Textbooke used most in the
other 10 western states are texts by Baker and Eille,
Dynamie Blology Today; Curtis, Caldwell, and Sherman,
Everyday Blology. Apparently none of the textbooks in use
allot unit siatus to ecology, however, approximately one-
fourth of the contents of the blology books in use i
devoted to ecologiecal prineiples.

Magazinee most often used in developing ecologleal
prineiples, in order of importance, are Nature, National
Geographie, Natursl History, Science Illustrated, Selence
Newe Letter, and Life. Quite a large variety of books were
reported as being found helpful in developing ecologlieal
prineiples. ‘

A majority of the teschers indleated that they would
include more escology in thelr courses the next time they
were reviged. An overvhelming majority of teachers indi-
cated that courses on ecology should be ineluded in the
professional preparation of future blology teachers.



Conclusions

The study seems to indicate the following conelu~-
sions: (1) Ecology is not being taught as a seperate unit
but is belng integrated with the other toples of the
ecourge. (2) Ecology comprises about 10 per cent of the
total content of the blology courses offered in the 11
western states. (3) There seems to be a dearth of material
on ecology written for the secondary level. (4) The
majority of teachers are convineed of the importance of
eoology and stress 1t wherever possible., (5) The teachers
are almost unanimous in declaring ecology to be an

essentisl course for prospective blology teachers,

Recommendations

As a result of the foregoing, the writer would like
to make the following recommendationst

(1) That courses in plant and animal ecology or
blo-ecology be required of all prospective
biology teachers.

{(2) That special workshops and field studies in
ecology be provided for blology teachers by
the institutione of higher learning through-
out the 11 western states,



{3) That teachers, professors, and other
qualified persons be encouraged to write
more erticles, books, and pamphlets on
ecology for the secondary level.

(4) Thet authors of high school biology books
devote more space to ecologleal subjects
{(aymblosis, adaptations, conservation,
plant and animal oo-uunxtiqc.’itc).

(6) That ecology be taught as a separate unit
in the blology c¢lassroom ag well as inte-
grated with the other toples of the course.

Appendix "A" gontains & suggested unit on eecology for
the secondary level.
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BIO-ECOLOGY; THE ORGANISM AND ITS RELATIONSHIPS

QOve ayw

During our etudy of living things we learned about
thelr composition and gtructure as well as thelr asectivities
and funetiong whieh dlstinguisghed them from non-living
things. Ve discovered that living thinge are made up from
th. chemioal substances of the area in which they live.

The place in whigh an organiem lives 1s called a habitat.
The relation of this habitat or environment to the organiem
iz the basgls for a fleld of blology called ecology.

Ecology 48 the study of the orgsnism in relation to ite
habitat and other organisms. Another and newer definition
of ecology 1s that it ie “the general economy and soclology
of the household of nature.”

Ecology is divided intoe tﬁé phages, autecology and
synecology. Autecology is the study of the individual
plant or animal, while synecology ies the study of community
relationships or plant and animal communities. By studying
living organisme and thelr relationships, man hag learned
much about what ie essential for his own welfare. Por
exsmple, sclentists have used ecologleal information to
assist in establishing balanced communities at a high

level of welfare for man.
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In this unit on ecology we shall learn how the

organism responds to the environment and, in turn, affects

the envirconment.

Cbjeotives

1.
2.
3.
4.

5.

To learn vhat the environmental fneéors are
and how they affect the organism,

To show how the organigm may affect the
environment.

To learn why all life ig dependent upon
green plants.

To show how all living things sre dependent
upon one another,

To develop interest in the cometions and
reactions of living things and show how they

are a means of restoring the balance of nature.

6. To develop skills in applying eeological
prineiples.

ggntent Qutline
I. The Environment

A. What are the things or influenses around an organism

that affeet 1ts 1life?
B. What i1s the word that desoribes these influences?
€. Do all living things have an environment?



II.

The Physieal Factors of Environment
Climate

A.

B.

¢.

1.
2.
3.

4.

What are the elements that make up & olimate?
Why are temperature and light important?

Why does the earth's rotation around the sun
affect climate?

How does the revolving and tilting of the
earth in 1te &xis affect climate?

In what way does the moon affeet elimate?
How may glacizl and sun-gpot eycles affeect
climate?

How does climate affect organisms in the
environment?

How may living things affect the climate?

Do seasonal changes affeset organisms?

Whet special structures or proteetion do
organisms have for sessonal changes?

Soil

1.
2.

Se

What is soll? OFf what ig 1t composed?

On the bagls of structure and texture, what
types of soll are there?

What kinde of vegetation do these types of
soil support?

Is soil & result of vegetation or viece versa?
#hat does climate have to do with soil
formation?

How does soll differ chemically?

Woy 1s soll important to man? :

How does ¢ ng soll affeet plantes and
animals?

In what waye have special structures varied
plant requiremente for soil?

Physlography

1,
2.
3.
4.

What effects do slope &nd exposure have upon
climate? Upon living thingse?

What effeots do altitude and latitude have
upon eclimate and living things?

How does tapogrnphy affeet plant and animal
distributions

Why do changee in the earth's surface make it
necesgsary for plants and animals to migrate?
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D. Living Things

1.
2.
3.
4.

Why ie photosyntheels the most important
blological process?

How do plants and animale affect the environ-
ment?

What is meant by the expression "a balance
of life"?

Why do perlodie changes take place in an
environment?

Bagle Aotivities of Organisme
A. Food Getting

1.
2.

3.
4.
6.
6.

What are "food chains"?

Why are green plante essential to food
ehains?

¥hy are the carbon and nitrogen oycles

‘important?

:ha:'aro the factores limiting the supply of
foo

What ie meant by the "bilologieal potential"
of an area?

Why is energy-getting the basis for relation-
ships of organiems with the environment?

B. B8elf-preservation

1.
2.

3.

What are the fagtors in gelf-preservation?
From what things muet all organisms be
protegted?

¥hy, in the ultimate sense, is sgelf-
preservation important?

C. Race presgervation

1.
2.

What are the faotors in race preservation?
What causes periods of change in numbers and
populations of plant and animal communities?

Physieal Environments

A, Terrestrial

1.
2.

3.

4.

What i¢ 2 terrestrial environment?

What kinde of plants and animale live in 1t?
What speecial structures do terrestrial
organismeg need?

Is gaseoue and thermal stabllity retained or
lost by terrestrial environments?
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B,

D.

F.

Water

1. How does & marine environment differ from
& fresh water one?

2. What kinde of organisme live in salt water?

3. Do water organisms need sny speelal
gtructures?

4, Wnioh do water environments have: thermal
£tabllity or gaseous stability?

Aerial

1. What organisms live in air or spend part of
their time in the alr?

2. wh::'spenial gtructures do suoh organisms
ne

Arboreal

1. What kinds of organisme live on or in trees?

2. Vhat adaptations are essential to such
organisms?

3. Are they of economioc importance to man? Why?

Subterransan

1. What organisms live underground?

2. What speelal structures do they have for sueh
existence?

3. Are such organismg of economie importance to
man? How?

Organismal

1. What are parasites?

2. What are saprophytes?

3. Whieh are more important to man economieally,
parasites or saprophytes?

4, Striotly speaking, how does the organismal
environment of the paragite differ from that
of the saprophyte?

Biotiec Succession

A,
B.

. e i

What is blotie succession?
¥hat eauses blotie succession?

Steps in guccesalon
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1. What ig denudation?

2. %What 1s migration?

3. How do plante and animeals migrate?

4, What 1e aggregation?

5. What is meant by invasion?

6. What must the organism be able to do before

invasion 1s succeseful?

?. VWhy i ecesis important?

8, How does competition affect ersau:sll in the

environment?

9, What is reaction? How long does it continue?
10. V¥hat ig¢ an exsmple of 2 man-made resction?
11. What are coactions?

12, Vhat regulates the speed of succession?

D. What are the two main types of succession?
Symbiosis
A, %¥hat is symbioesls?

B. What are some examples of symblotie relation-
ghipe in nature?

Biologlieal Communities
A. Permanent Community

1. %hat i¢ a permanent community?

2, VWhat ere dominants and subdominants?

3. ¥What would be an example of & permanent plant
or animel community in your loeality?

B. Successional (temporary)

1, V¥hat 1g¢ a successional community?

£, What would be an example of & succeseional
community in your area?

3. How do plant communities aet as "indicators"?

Life Zones
A. Wnhat 1e¢ the bagis for establishing 1ife zones?

1. How ages physiography ald in creating life
gones

2. Do altitude and latitude have any signifi-
cance on getting up 2 1life zonet How?

3. What role does elimate have in establishing
1ife zones?



B, Austral (North temperate)

1. %het kind of 1ife zones are in thie area?
2. Whet plasnte and animals live in them?
3. What speoial gtructures or protection are
- needed for survival by orgenisme in these
zonesg?
4, vhat ie an example of sn sustral zone near
. your community?

C. Boreal (Aretiec region)

1. What 1ife 20nes are found in this region?
£, V¥hat organisms live here?
3. What gpecial strucotures or protection is
ugeful to organiems in these life zones?
4, %; th:ro & boreal zone near your locality?
ere

D. Tropleal (Humid-Arid)

1. What 1ife zones are found in this srea?

£. Vhat organisme live in troplecal reglons?

3. Do such organisme need speeial structures?

4, Is there an example of a troploal 1life zone
in the United States? Where?

Value of Eeology to Human Welfare

A. How does developing an understanding and apprecia-
tion of ecological prineiples 214 in conservation
of natural resources?

1. 1Is ecology concerned with maintaining a
"balance of nature"? In what way?

2. Does man play an important part in main-
taining the balanee of nature? How?

3. Should man develop skille in applying
ecologleal prinelglcs! Why?

4. Is maintaining balanced communities important
in human ecology? Why?

B. 8oll, Water, Foreast, and Wildlife Conservation

1. Why should we conserve our natural resources?
2. How are they lost or wasted?

3. What can we do to save our resourcges?

4, What is the economic value of our resgources?
§. What resourcee are left in this country?
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Agzroaﬂh Activities

I.

II.

Through observation and field tripe to the various

- natural environments to make habitat and community

studies.

A.

B.

¢.

D.

F.

G.

A vigit to a pond or lake to make 2 habitat
study of aguatie flors and fauna,

A vieit to the seaghore where charts can be
drawvn to indloate the 1ife zones 2t the wvarious
tide levels,

A visit to.a forest-plant community where a

study can be made of the various "layer-societies"

§tﬁplant-. ‘8peclmens can be brought back to the
ab,

A visit to a swamp or margh where the typieal
plants and animals of such an sarea can be listed.

Obgerving a peat-bog and making a chart of the
various plant communities present.

A vigit to a boreal or mountain region where the
plant and animal 1ife of the varioug life zones
can be noted.

Visiting a sand dune or desert and listing the
plant and animal life present. Specimens
can be returned to the laboratory for com-
parison with specimens from other environments.

Through Guest Speskers

A,

Seocure speakers from the community who have
Jobs related to plant and animal relation-
ships to discuss with the class the impor-
tance of ecological principles in their work,
Such speakers eould ineclude:

1. Manager of a fish hatchery

2. A local florist or botanist

3. A representative of the Nat'l. Forest Service
4. Owner of a fox farm or chinechills ranch

6. A member of the State Game Commission



III,

¢.

D.

E.

Have interested citizens of the community
discuss with the c¢lass the problems of the
community pertaining to plant and animal
relationshipe, interdependencies, and
communities,

Secure gpeakers from the community who can
ghow the class how the environmental factors
affeot the 1ife of the looal sommunity
(Humsn Ecology).

Looal elub leaders such ag scoutmasters,
Grange Macters, presidents of nature and 4-H
Clubs, ete, can show the class the roles their
arganizatioaa play in bettering the life of
the community through developing skille in
applying ecologieal prineiples.

Secure individuals who have hobbles basged on
the natural environment. For example:

1. Individuals growing species of undomesti-
cated flowers, shrubs, and trees,

2. Amateur meteorologists

3. Individuales raising wild animals, birds,
fisgh, reptiles, amphiblane, or insects
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4. Individusle photographing plants and animals

in thelr natural hsbitets.

Through Hotion Pletures

agtivities for this unit.

The following plotures are suggested as approach

{The main liet of movies

for the unit will be found listed under "Materials.")

A,

Human ecology

1. Dwellers in Cold Countries
2. Dwellers in Hot Dyy Countries
3. Urban Dwellers in Temperate Countries

Animal eoology

1. Elk for the Future

2. Private Life of the Gannets
3. How Nature Protects Animals
4, Bird Homes
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Plant ecology

1. Phantom Sea
2., The Valleys
4. Desert in Bloom

Through Laboratory Projoeta

A,

B.

c.

D.

Building and maintaining a balanced aquarium
in the eclassroom. Different types of aguaria
should be set up to contrast similaritiess and
differences as follows:

1. Fresh water aguaria

2., 8slt water sgquaria

3. Pond water aguaris :

4. Tropleal water agquaria (heated)

Bulilding and maintaining 2 balanced terrarium
in the classroom.

1, Desert terrarium with cheracteristie plant
- and animal 1ife
2. BSwamp terrarium with charscteristie plant
and animal 1ife
3. Combination desert-swamp terrarium

Growing plants from varying types of environe
mentg:

1. ZXerophytes <~ plants living in extromely
dry environment by i

2. Hydrophytes - plents living in exczes water

3. Kc:o hytes - plante requiring ordinary
mols

4. Psanmmophytes - sandy, dry soil plants

5. Oxylophytes - aeid soil, bog plants

Obtaining and caring for animals in the
laboratory: ‘

1. @Golden hamsters

2. Ant ecolony

3. Wnite mice

4., Drosophila cultures
8. Infusoria cultures
6. Birds

7. Rabbits

8. Guinea pigs
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V. Through Piletures, Charts, Exhibits, nrawing-, ete

A,

B.

c.

D.

¥.

G.

olleet (for posting on bulletin board)
articles, pioturea, drawings, eto; in maga-
zineg and newspapers pertaining to phases

of ecology such &g habitats, interdependencies,
food-chaing, ete.

Have posters made of the various eyeles in
nature such as oarbon, nitrogen, water, and
sun spot eyeles.

Put charts on the walls and bulletin board
gshowing the different life zones (such ae
arotie alpine, upper sonorran, ete) and the
typleal vegetation and animal life.

lMake charts showing the various stages of
successlon in the two main types of
sugeession, hydrarch and xerarch,

Have an exhibit of animale, birds, and
ingects to show proteetive coloration and
nimiery or resemblance.

Construet posters dugzuting a variety of
natural "food-chains® and thelr importance to us.

liake & drawing of the life zones in a fresh water
pond. Post on bulletin board.

Through Interest in Reading

A,

B.

c.

D.

E.

Read books on various phases of ecology such
ag plant ecology, animal and blo-ecology.
(See Bibliography)

Ubtain and read pamphlets and bulletine issued
by the state and federal governments on game
laws, oconservation of natural resources, ete.

Read general biology books which have ecology
included in topieal or unit form.

Obtain and resd pamphlets produced by
blologlsts and ecologlats. Save for class
Adscussions.

witoh for magazine articles on various phases
of ecology. Save them for ¢lass use.
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F. Compile & bibliography of booke, articles,
and pamphlets on ecology and post on
bulletin board. These can be uged later
2g & basis for lihrary research and reportes,

Sugpested Activities
A. Regearch and Experimental Activities
Reading and Library Research

1.

A

b.

Select books from the bibliography of
the unit to read and maske reports from.
Books such as the following will be
found usgeful:

(1) Carr, ¥W. H. gert Parade
(2) Clements, Eal oWers of Prairie
nd Uaoséggg

3
8 et A e

Certain pamphlets eontain interesting
material, such as the following:

(1) Patkar, B. M. & Buoksbaum, Ralph

Rov Fub. G0, FEnt an Antaad

Partn Partnerships

Hagazine artieles are one of the better
sources of ecologieal information inas-
much ag more writers produce short
articles on ecology than write books
on the subject, Some of these
articles are:

(1) Baker, J. H. "Surplus Populations®
obon } ine, 45:120. March 1943
(2) Bonner, ioal Warfare Anons

the Planto' ggégutéﬁig American

130:4a~51.
(3) Bragg, N. "Protozoan Ecology"
aolcnco chg, 86:307-8. Oet 1, 1937

(4) Coker, R, E. "Functions of an
Boological Society" ggiﬁnog News
87:309-156. April 8,

(6) Devoe, A. 'rriokcry of Nature" Ameri-
gan Mereury, 60:746-50. June 19



(6)

(7
(&)

®)

(10)

g:lognann. H. '§§§§°§‘°§11 :
unterparts in s elence
Bontggi, 63:306-8. WNov 1048
a 5 « "All Life Depends on
Food giggll. 19:376-84. Nay 1941
Pearse, A, 5. "Eeologleal
Begregation” Sclence News, 79:
167-72. PFebrunry 23,
;:tor:on, nilg. ';Lit:.Zone;.b
omes, or Life Forme eu obon

;_._%Ll*, 44:21-30. Janu

ough, R, H. %Wildlife Community"

Audobon azine, 48:160-8, 224-33.
y=July 43 :

2. Laboratory Regearch and Experimental
Activities Lt T

a. To determine the effects of organisms
upon other organiemsg (Co-actioneg):

(1)

(2)

(3)

Place salamander larvae and frog
tadpoles (of the same size) in a
half-gallon gize fish bowl., Do

not feed., In a similar fish bowl,
place salamander larvae and tad-
poles. Feed dally. Record your
cbservations of what occurs in the
two bowlsg. What are your conclusions?
In a five-gallon aguarium (heated to
approx 78 F), place two dozen week-
0ld guppies irainbow rllh;, and four
baby 1 fieh (scalares) about six
weeks old., PFeed dally with smsll
amounts of prepared food, Wateh and
record results., If angel fish are
not available, four-lined "Barbe" or
#fonviet Barbs" (Barbus tetragzona)
will do. “

In a five-gallon heated aguarium,
place one dozen sdult gupplees and
four Blaeck or Midnight *Hollies*
(follienesia sphenops). In another
five-gallon aquarium (heated) place
iz "Hollles". Wateh the two tanks
and record your obgervationsg and
conclusiong in your notebook.

During the observation period (10
days) pay particular attention to
the "Mollies".
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{4) In & two-gallon aquarium containing
plants place a dozen adult gupples
and numerous asguatie snalle such as
Red Ramshorns, and Pond (Physa)
gnails. In another two-gallon
aguarium place six white eloud
mountain fish (tanichthys albonubes),
and numerousg Pond and Red Ramshorn
gnalls., Watoh the two tankeg and
record your obsgervations. What
happens to the snalls in the guppy
tank? What happens to the snalls
in the white cloud tank? Concluslons?

To demonstrate biologleal eontrol:

Set up an aguar&ul of three-gallon size
and with a five-watt heater, bring water
to a temperature of 78 F. The tank should
be sparsely planted with vallisneria (a2
fresh water eel grass). Place a "ripe"
female guppy and a dozen other gupples of
varying sigzes in the tank. Wateh for the
bi{th :rvtga bahyksuppiea and gougt th;n
deily for W . g & control, se
up aad‘ggi“aghargnn in the same manner
ineluding the same number of adult
guppies and the "ripe® female. This
gecond tank should be heavily planted
with vallisneria, water-sprite, Salvinia,
and Dueckweed, If cabomba ig awvalilable,
this can be used too. Wateh the two
tankes and record your observations., In
which tank does the “population" ineresse
most rapidly? In which tank ig the popu-
lation inerease lowest? Conclusions?
(Before making your conclusions, be sure
you have made an accurate count of the
fish in each tank dally for two weeks.)

To show the effeet of environmental
faectors: '

(1) Put clay, gravel, sand, and loam into
four small flower pots go that each
pot will econtain a different type of
goll. Plant two grains of corn in
each of the pots. Place the pote in
a place where sunlight strikes daily.
Water the pots dally or when



negessary. Which of the pote
containg the healthiest-looking
corn? After 3 weeks, which pot
has the best corn shoots? VWrite
your observations and conclusions
in your notebook. Be sure to
indicate which type of soll proves
to be best in growing corn.

(2) Water & normal, healthy cactus plant
daily until aoil around plant is
thoroughly moist. Ag a control, use
another cactue plant which you water
only when necessery. Observe four
or five days and record your con-
clusione. Ig water very important
to a cactus plant? Why?

(3) Repeat the above experiment but use
nasturtiums. Obsgerve five days and
write your conelusgions. Is water
very important to nasturtiums?

(4) Examine the leaf and stem tissues of
a hydrophyte (Cabomba or Anacharis)
a xerophyte (esand Verbena or eaotuas.
and a mesophyte (nasturtium or sweet
pea). lake drawings of esech. Why do
they differ in structure?

(5) Obtain one or more of the following
reptiles: Rubber boa (Charina bottae)
Plated or Allipgator Lizard (Gerrhono-
tus Hulti-Carinatus), Douglass'
Horned Lizard (Phrynosoma douglassii)
or the American chamaeleon (Anollis
carclinensis). Place one of the above
ereatures in 2 warm or sunny spot &and
observe for 30 minutes. Then plsace
the reptile in a container and gradu-
ally lower the temperature in the
container by plaeing nesr an electric
fan or running cold water around the
gides of it., If a refrigerator is
avallable, the container can be
placed in 1t to further lower the
temperature. Thig must be done
%ggﬁual%g, and in no event should the

emp re be lower then 30 F, nor
remain for any length of time at that
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(7)
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point. After the temperature is
lowered, observe the reptile for
30 minutes. Try various etimull
on the creature, How fast does the
reptile reasct? Does it show much
signs of 1life or great setivity?
How important ig temperature to
reptiles? Write your conclusions
in the form of & special report.

Flace salemander larvae or frog ted-
poles in & half-gallon flsh bowl
containing "old" water., Gpradually
raise the temperature of the water
(by plaeing near stove or heater)
until the larvae show gigns of
distress. Record the temperature &t
that point, To determine the thermal
death point (high or low temperature
mark beyond which resulte in death
of the organism) ralse or lower the
temperature sccordingly until the
larvae give definite evidence of
succumbling., How important is temper-
ature to amphibians? Are they
"tolerant" of sudden or wide tempera-
ture changes? Vrite your conclusions
in report form. :

Place four six-week old goldfish in a
half-gallon bowl containing "ola"
water. Floating plants such as
"duekweed" and rooted plants such as
valllisneria should be placed in the
bowl. In a five-gallon squarium,
walch 1s moderstely planted with
vallisnerisa, cabomba, and watersprite
place four six-week old golafieh.
Feed the fisghes in the bowl and tank
daily with commereisl powdered foods,
and every other day with white worms
or chopped earthworme. Observe for
two months. In whiech contaliner are
the largest fieh? Why are the fish
in one container larger than those

in the other? Does the environment
{bowl or aquarium) have unythingoto
do with the size of the figh? w?



3.

d.
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f.
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(8) Obtain two potted geraniums, Water
both as needed. Place one where 1t
will receive plenty of sunlight,
Place the other where there ig an
abeence of light., Cbserve the two
plante in & week. Whieh plant is
the greenest? Why? Is light an
importsnt environmental faotor?
Write your songlusions.

To demonstrate community relationships,
obtain an ant colony and observe for two
weeks. Make a 1lis% of the things done by
the various ant "ecitizens". In what waye
are humen communities similar? Write
your conclusions.

To show the effeet of the organism upon
the enviromment (resetion), plant small
shoots of vallisneria end water-sprite in
a one-gallon fish bowl or agquarium. Plaee
the bowl where it will receive a normal
amount of sunlight., Obsgerve for two weeks
and record results. Then place six adult
gupples or four white cloud mountain fish
in the bowl. Observe for two weeks and
record results. Did the plants w
better with, or without, the fish? Why?
Write your conclusions in report form.

To demonstrate special adaptations
(structures) the organism has developed
due to the environment, obtain specimens
of birds, insecte, amphibiane, fishes,
reptiles, and mammals ag well as plants.
liake a a%ua: of one organism from each
gronp and record the results in table
orm,

Interviews

b.

Consult the county farm agent on suech
problems as soll and water conservation.

Talk with a state or federal forester
asbout forest ecology =nd conservation.

Interview long-time residente of the com-
munity to find out the changees wrought in
the environment by Man.
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d. Interview residente 2nd gee if they
can be persuaded to prediet what future
changes may be wrought in the loeal
environment.

e, BState Game Commlission offiecials can be
interviewed about animal ecology and
game ocongervation.

f. %Write to any of the above-mentioned
pergons who are not available for
personal interviews or discussions.

Motion Piotures (See 1ist of materials at the
end of this unit)

Gommunity Projects

&, A survey can be made to determine what the

immediate problems of the community are
that may be related to ecology.

b, Upon the basies of the findings of the

survey, speecial projects attacking the
wvarious problems ean be started. For
example! & project to devise ways and
means of conserving the natural resources
of the ealmunitiiin pro jeet to etudy ways
and meang of eliminating birds, snimals,
ingects, or plants that have become pests
to the community.

B. Field Tripe and Excursions

These may be made by individuale, sréupl, or

entire classes.

1.

2.

3.

Vigit & woodland community of trees, shrubs,
and flowering plants. Make sketches of the
different "laysr' societies.

Seleet & small hill with north and south
exposures. liake a gketeh of the vegetation
growths on each exposure. Seleet specimens
from each slope and bring bagk to the lab for
further analysis.

Vieit a local museum or one in a2 nearby town
or eity and observe the collectiones of plant
;na anlmal life, both extinet and present
orms.
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8.

11,

iz,

82

Make & trip to observe plant partnerships,
(euch as algae and fungus making up a

-1lichen) and plant parasites snd saprophytes.

Explore the woods and woodlands in the
immedlate locality to discover epiphytes or
epiphytie relationghipe.

Visit 2 cultivated field wniech adjoins & plot
of uncultivated land to illustrate how plants
act as *indlcators?,

Make a trip to a peat bog that is drying up
or an eroding hillside to observe how the
environment is in & constant state of ohange.

Vigit a loecal aquarium or aguarist supply
shop and observe the differences in structure
of the various aguatie flors and fauna,

Make 2 trip to 2 lake and observe the dif-
ferent communities of plants and animals
that live around, on, and in the lake.

Visit & small pond and estimate the animal
population of the pond by seining methods,

Make trips to esoure snimal and plant speei-
mens that illustrate phases of ecology such
as protective resemblance and eolorstion,
special structures (adaptations) for defense,
locomotion, seed dispersal, ete.

Make a serles of trips to discover the plant
andlzglnnl communities near the local com-
mun . :

€. Construction Aetivities

1.
2
3.
4.

6.
8.

Build sn aquarium for home or school usge.
Prepare & chart showing various "food-chains®,
Bulld a terrarium for use at home or school.
Prepare an exhibit of animele and insects

to 1llustrate types of speeial structures

the organisms have evolved to live in the
various types of environments.

lake a series of kodachrome plotures on life
zones and plant communities,

liske 2 model of a woodland community, showing
the various "layer' socleties of trees,
shrubs, herbe, ete.
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Make a colleotion of seeds to show the
various slzes, forms, and gpeeialized
structures for seed dlspersal.

Construct & chart showing the various life

. zones such Ag boresl, sustral, ete, and

indicate, by means of drawings, the animal
life forms found in each zone.

Construet & model of & emall hill showing the
types of vegetation on north and sgouth
exposure slopes, and the different plant forms
found at the various altitude levels.

Make a chart of & woodland or forest com-
munity and a chart of a emall hill showing
the vegetation types 2nd "layer' soclieties.

D. Apprecistive and Oreative Activitles

%,

2.

Appreelation Aetivities

2. Prepare a large chart ghowing man's
place in relation to food "chains”.

b. Obgerve 2 balanced 20uarium, making a
1iet of the "services" performed by
snalls, fishes, and plants. Note that
eaoh organism haes 2 special Job to do
or a specisl contribution for the
welfare of all,

Creative Activities

&, ¥Write an originsl play, dislogue, or
radio seript sbout some phase of ecology
that appeals to you, such 2s¢ plant com-
munities.

b. Write 2n interessting story or artiele
on food "chains" or some other phase of
eeology.

¢. If you like to draw, prepare & pleture
or series of pictures on the life zones
of a pond, plant asnd animal communities,
1ife zones, ete.

d. If you like to draw cartoons, make a
series of certoons on congervation of
natural and community resources, plant
and animal relationships, ete.

e. If photography is your hobby, make a
series of kodachrome pletures on life
zones, plant communities, ete,
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E. Reporting and Discussion Activities

1. Individusl uhd Qommittee Reporte

2.

s

The importance of water and soil con-
gervation. -

Food "chains®, :
Effects of improper methods in cutting
timber.

Beconomie importance of ecology.

¥an and the balance of nature.
Strange bedfellows, symblosis and
gartsitlsl.

‘¥Layer" socleties of a forest community.

Wnat good is wildlife conservation?
Plants have defenses.

Citizens of & wildlife community.
Plants are "indicators" of soll.
Biological control among animals.
Orgenisms that aid seed dlspersal,
Nature punishes migtakee of man,
Human ecology and its importance.

Problemes for Discussion

a,

b.
.

d.
€.

L.
g.
h.

i.
Je

k.

1.

¥hy do all livzag thinges depend upon one
another for existence?

Why is ecesls important to plante?

¥Wnich group could live without the other,
lante or animale?

ow does competition affeet organlisms?
In vhat ways does a changing environment
affeet plantes and animals?
Why does an ever-ineressing inseet popu-
lation threaten mankind?
How do plante and animale maintaln the
balance of nature?
¥hat are man-made reazctions? :
Why is blotic suceession inevitable?
Why is photosynthesis the most important
biological process?

¥nat are the typee of physical environ-
mente?

¥hat problems must men solve before he
can live in harmony with his environment?

OQuteside Speakers

Outside speakers can often be obtained to

present materials and ideas pertinent to
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various phages of the unit, Although the local
gituation may often determine the availability
of speakers, the following ie a 1ist of
poseibilities:

a., Professional Ecologlet

b, BState Game Warden

6. College professors of blology, boteny,
and zoology 5

d. National and State Foresters

e¢. Manager of a tropiecal fish shop

f. Officers of loecal wildlife olubs

g. Curator of a zoologleal garden

h. Explorers and big game hunters

i. Supt of a fish hatchery

J. County Farm Agent

k. A loeal floriet

Culminating Activities

A, Specisl committecs can perform demonstrations
before the class or in the school asesembly.

B. Students may write and present a play to the
school assembly on some phase of the unit,

¢. "Ecology Day" can be held with exhibits of the
work done being dlsplayed to other students,
teschers, and parents in an asgembly.

D. Speelsal groups may conduct the c¢lsss on thelr
particular phase of the unit, ie, habitat studles,
parasitism and symblosgls, efte. i

E. Individual students studying different plant and
tginul communities may conduet the eclsasz on fleld

$ 237 '

F. Students may write seript and present radlo
program on human ecology or other toples connect-
ed with the unit,

G. The clags can see & movie pertinent teo the unit,
folloving it up with a dlscussion,

H. A movie on genersl ecology or some partigular
phase of the subjeot can be made by the class for
subgequent showing in agsembly.

I. Students may write & humorous skit entitled
*Inhuman Ecology" to demonstrate gome of the
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things man ghouldn't do in relstion to his
environment. "Skit" can be presented in class
or assembly.

to be used in Study of the Unit

Reference Books for Students

1.

2.
3.
4,
8,
6.
7.
8.
9.

10.

11.

12,
13,

14,
18,

16,

17.
18,
19,
20.

Breland, Osmond P, A an hua-
ies. few York: mﬁ%%"&

Brown, Vinson mg% Haturali ndboo
Lemutih' Ve X ey £ North Americ
2ne ctor H. Q ' o rica,
New York: lauinm,%"" 25
g;r;, wgnu H, Boggrt Parade. Viking Press
47. 96p.

Carrighar, Sally , at Teton Marsh,
Enop? Pub. Co, 1047, gﬁp Zeten Mareh

Clements, Edith ¢, Flowers of Prairi

Woodland. Wilgon, 1947, 53%' -2 co!ar"%utu

= ?c, . All About Us. Capitol Publishers
47,

Harpster xuaa T. Insect World. Viking
Press, 1947. 211 p. ,

Linten, Ralph Wa to &

omsgek. Haroerd e ;?**m"ﬁ’i,.g Rl
nsiie ames C. D R, -

Lothrop Press, 1947, ot

:;aou, George F. Antgg mes . llomu, 1947
D

Magon, George F. Animal Sounds. MNorrow,

- ph sl t BL the Gard
cKenney, Margare rds in the en

How to Att;ag Them. neapollie: UNLY O

F"ﬁg "Biner b FRiAA Tits af the 1
err Amer D, an ife of the Pe

World. MNew York: msi‘u an, mr”ﬂ%—‘
eyer, Jerome S, Ploture Book of the Weather

Lothrop, 1948. 489%.

Morris, Perey A, Snakes.
nonnc, 1948, 185'15'.1"!' faas of Znokes

Needhem, James G. ; trodusing Insects.
Ronald, 1043, .
Ogborn, ru.trr&old Our Plundorod Planet. New
;or::;; thtl:i 10487
eattie, Donsld u's.gg New York:
Dodd, Mead & Co, %‘n

Pettit, Ted Book of Nature Hobbies. Didier
Publs, 1947. ~2BOp.



2.
22.

a7

Pickwell, Gayle B, Deserts. New York:

m(mw-mn Book Co, . A74p.

sanderaon. Ivan T, Animel T lu, An
1tholo Knopf, 1

Snippen therino B. Graat arim
Viking ﬁru 47. 2

Stewart Mrgo ll. ¥an, in W‘
:" §:’i: %:ngﬂ. gﬂ“.. g A; * ﬁo&—

on Hagen etor W. Sou erican Zo0o.
§'§§“X&d§“" et Ay Homes. N

e son n 2 Som . ew
York: Garden &%"‘xm%.

Zim, Herbert S. '_%g;g, New York: Har-
gourt Brace & o, 7. 398p.

B. General Blology Texts

1,

3.
4,
6.

e
8.

9.
10.

Baker, Arthur and Mills, Lewls %g
alliy,

%ol@n Ef‘-‘l New York: Rand

gr:m mrlottc, Cady, Keith :n& Neal, 2
a é’ﬁ ) N g ology . ey
York: p.
Fenton, camn and tnnbly ag
ol s G‘:n !orkt ntoniilan,slo L3 1lp.
nter rege ee. ew York:
American Book o, &ﬂ%

. Do
Kinsey, Alfred c. w ﬂmdueuan O
laF. 'wlugm :.!i'.' ppineo %gﬁ'.
Iloon: Tm&a; Mann, Paul and Otto, James
ﬁdcm 31 1 ry. New York: Henry Bolt & Co

mmna, Joha w. Bio and Affalrs
New York: World 5% ! 559.
Smallwood, Willlam, non ey, xda and Balley,
Guy ements of Bio « New York: Allyn
& Baeon ﬁ - . ©68bp.

Smith, E Molgﬁ . New York:

Mwurt Brace

Vance, B. B. and wiler, D, F.
You. "New York: uppinéott, 194%‘2!'

¢. Reference Booke for the Teacher

1.
2.

Bodenheimer, F. 5. Ppoblems of Animal

Ecolo b Logdezz Ox'ﬁr!u' Ff;n.???‘?m ;
lﬁm&a o, L. A, an s Environ-
ment. London: ﬁoad%"nn ughton, 1923,



D.

&8
3. Chapman, R, N. Aniggl~!gg__5l ¥inneapolis

Burgess-Brooks,
4, GOlements, F. B. and Shelford, V. E. Blo-
ecolo Hew York: Wiley & Sone, 1997,
6. ﬁ‘u&md.ra. R. P. P tc and Environment.
New York: J. Wiley 947,

6. Drabble, H. Flant E Lgndoa: E.
Arnold l’u ﬂoapmr,

7. Elton, €. 8, k ogy. New York:
lulﬁ npm,

8. » Arthur ¥W. ?%%l agﬁﬁnonc
Gnn%g, Meﬁg ew Xo ok

91. ﬂunf‘ ﬂ gp 6% Anxﬁ mm y. New
York: J. ey

o Bl i e e
3 %%:1;:;" . san ane’?m 27 '%ﬁ’n

12. Pmn A, s. New York:
Ieﬂrawbnxl gzﬁélai.ﬁﬁ!éﬂﬂl

13, Weaver, J. L. and Olements, F. E. Plant
, %g_n New York: MeGraw-H1ll Book Uo,

Motion Plotures (16mm)

The ronowiag visual alds are listed according
to the company from which they may be secured.
The eymbol si. 1o uged to indloate sllent film,
and sd. sound filme, All should prove useful in
teaching the unlit on ecology.

, Allen and Allen Produguon 3947 W. 59th P1,
Los Angeles, 43,
California,

min, sd. §90.
2. Akin aaﬁ: ﬁig'kw. Ing. 2023 E. Colfax Av,
i Denver, Colorado.
%. imals and %ﬁgmﬂ Themgelves,
n., ei. rent
"Animal and Bird habitats"

3. Arthur Barr Productions 6211 Arroyo Glen,
Los Angeles, 42, Cal

a, Wl Aninay - Their Homes ma Hablit
min. $407% '

"Habitat lmdill'
% crt, 10 min, sd. $40.
ge
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c. ountsing, 10 min. sd. $40.
%&m% aﬂ T:%s.unl Comnunities"
%I re, 10 min., sd. §40.

ant an imal Communities®

%!’%ﬁg 10 min. sd. $40.
Aniaal Communities”
4. Atlantio chp._gm Company Film Lending
Library, Sales
Promotion Dept,
260 8. Broad St
|  Philadelphia 2, Pa,
a, Th % 1]l min, sd. MNust be purchased.
‘o ‘éﬂ ;ytk‘l.fo in ﬂﬁing wet:r' i
. min . ed.
pureﬁﬁ:%! '!erggo, Ray, slurk in
Natural Habitats"

e. of tho Ar u 11 min. ad. Nust be
"'"'l‘ahu 1on| in Natural

mmwz'
5. WMW 79th 8% &
‘ . Uentral
Park W,

NYQ.

_‘_ﬁ}g %uﬁg m , 1 reel si.

6. EHQLJM:L&M- “l6s ¥ 46t st
New York 19, NY

ller W 9 min. sd.
e. M%-l-ﬁi in %uun % wieg, @ um. sd.
d. zga%_l_i{_g in Hot Vet %{_ﬂ:_‘b @ min, nd.
@ g,xi'%g. : llor: gg w,

Citlies" :
7. [Encyelopedia B;itag_x;u__i 5 Eg, Inc. 1180
Wilmette
Ave, Wil-
notte.ILL

11 min. ed. color, rent §5.
mu uted Natural Habitates of the
Various Animals"

" . %ﬁ”ﬁ figniy to win. wt.

gg_g 16 nm. sl, §24.
ges and Nesteg"



10.

11,

12.

13.

14,

70
d. irds of ¢ ggaa 156 min. sl. §24.
El !dgﬁh o&%ﬁ‘
a-o n Cyele, 16 min. si. §24,
'. QR

» 16 min, el. §24.
’*0 1‘9’ are‘d"” l! 19.

-.;, m:g : !1 u 156 min. si. §15.
"Rats, Miee, Bauirrels - Adsptations®
Harv Fi) 1 ¢ Uraduate Sechool of Edu-

eation, Lawrence Hall
#4, Cambridge, Mass.

hore, 16 min., si.
tudies"
ine. 88 W 46th Bt, NY 19.
JANna 10 lin. .do r‘nt ’1 60.
3 e Competition® :

nd, 10 min, sd. rent $1.50,

35%%36!!! on among Reptiles"
irs 625 Madleon Avenue, NY 22,

ﬁrf. ; ﬂbr;gi 11 min, ed. rent §2.
"'un¥ mmunities"

ale 739 Johnson St
NE, Minneapolis
N s lsi ¥innegota.
&, ndersea or e, 12 min. si.
&:i 'E'OH “pUrchased. mpetition Under-
water

lodern Talking Plcture Se Ine.
: ' ) i%agcfolfor Plaza,

S o Hew York fﬂ. liox
a, een min, egd.-color an,
“%ig§$3? gt

uatxongl Film Board o f Canada Travel Film
Library,
Canadisn Em-
bassy, 1746

loge., Ave, NW
Washington 6,

Do
a, gﬁ the , 10 min. si. Free.
s 1%~%l~* goo :nd B:a 3;:&:'
. ABiL §% min. si. e,
:;; elican, c::nor:nta c:o'
e. noe ogelan 0 min,
%&e%&%m'

a. ghore, 10 min., si. Free.
;%fbtnggb T Bhore Birde"

e. Return tha !g falo, 10 min. si. PFree.
Toonse g
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18,

17.

18,

19,

71
166 W 46th St, NY 19.

: nete, 11 min, ed.
ry efgi¥?!'”‘ :

Toa hir > Filn au todiang, Ine. 25 W 43rd 8%,
ew York , ;
a, Desert non #d. Loan.
petition Among Desert Reptiles”
!gxnt Forect Service, Texas A & N College,
gollege Station, Texas.
arv- ting Pine ber, © min, si, color,
rapor Methods, Congerva-
tloa'

United 'oglg Films, Ine. ROA Blag, 30 Rocke-
feller e'”"ﬁi gg 0
. L]

g.iggg !%ga;, 10 min, sd. rent
o eo or sert Flora®

6063 Sunget Blvd, Hollywood
> ora a.

a. BElk 18 min, gd.-color,
: gig% 'L e Uvcle and Conservation of

b. 3 13 an. ’ai-
...”..'rﬂ”.‘a' rent 06, 5& e ebvation®

Yo gg. America | ;;gg. ne. 18 Esst 4lst 8%,
New York 17, NY,

t'a #gek titnéﬁﬁlg, 11 min. sd. $40.

Film Strips (16mm)

The following visual alds are listed accord-

ing to the company from which they may be procur-

ed.

1.

2.

The Handy Organization 2821 E Grand A
Detroit 11, uohim

LR e Joken g Eurees, 0O

'Aquatlo Plantt and aalutlc
b. The Boil, 66 fr. si. with text, t4.&0.
TWhere Boll Gomes from and Why It's
Important® i
e. cra 85 fr. si. with text, $4.80.
urce of Energy"

ogalur gg;:ugg Publishing Co. Audio-Visusl

: . Div, 353 4th

e :;’ NY 0.

a, r 45 sl, with
To e Torng,tne tond,

'xatural Habitats & Protective Coloration®
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3. Soelety for Visual Edueation, Ine. 100 E

Ohio St,
Chieago
11, 333,

“Balance of Life - How it ie Controllea*
Pamphlets . ' R
L et ooty S
2. !Eirﬁégfiihing Company, Plant a " Animal

Partnerships. 1944. 36p.
Magazine Articles .

The following magezine articles are listed accord
ing to the phase of ecology with which they desl
such sg plant ecology, adaptations, ete.

1, General Ecology

a, "Western Hsbltats; effects of physiogrsphy
nng'uli::{olgg d&tttiﬁution of vtgvt:}ion
and an e." Audobon Magazine 48:
208-11, July 1946.

b. ;lugloglaal Aspects of Pop:%atigalgiologa'

. oy en &n!& ! 38 e .

April 1545%5‘“23 4

~e. "Oonservation and Selentific Forecast.®
§54g. lurphy, Sclence 93:603-8. June 27,

4. "Fantagtic Forest." J. Isrtuln..gasgggsih

Evgn§¥§ Poet, 216:14-16. August 22,

e. equirements of Parasites for more than
Hosts." G. N. Wolcott, Selence, 96:317-
18, October 2, 1842, ; >

f. "8oll Erosion as an Keological Process."
E. H. Gpraham, Secience lonthly, 55:42-51,

July 1942, ¥
g. 'Igdian Reliet Ar:g.;as. w. :::nloy,
nee 1163-4,  February 1945
n, WHIHETL : d

ity." R. H. Pough
Audobon Kagasine, 46:160-6, 224-33. May-

1. "¥ildlife Zones meross Central Oalifornis,
' Habitat Groupe." W. 7. Shaw, Soien
Monthly, 60:87-107. February 1515.
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“Arid Farming and BEeology." Secientifie

Ani%gan, 169:233. HNovember .
ologleal Assoclatee." E. L. Palmer,

"tur!r§§‘£§§§=i 511622, December 1938,
cerning heologieal Prineiplee." W,

C. Alee and T. Park, ;axang. News, 89:

166-8, February 24, .

“Gonference at Cold Spring Harbor on

Plant and Animal Communities." Selence

News, 88128, July 8, 1938,

;Eigb orsﬁionﬁ%ulnatur;i; ag. H& Brag%;g.
@ w, 27 No. 4:712-32. June .

'!Eﬁhffaus of an Eeological Soclety."

R. E, Coker, Science News, 87:309-185.

ril 8, 1938, o

. rtance of Ecology in Relation to

Digeage." R, P. Strong, Sclience News,

82:307-17. October 4, 1935.

‘ao;o grf;ota of Aninaéa :g1Pla:§'é;e-v1

W. P. Taylor, Sclence Monthly, 43: .

September 1836,

"Units of Environment.” W. E. Allen

gelence Konthly, 331307-12. O:tohor;;%l.

Togical Nomenclature. ge News,
74:648-9, October 1931. Redtase
"Regional Balance of Man." R. Mukerjee,

Ameriean %ogsggl of Socliology, 36:4556-60.
!57@-%3? i :

Plant Ecology

e

b,
e.
d.

2.

fo
Ee

gflantu ane V:sf:atézf ag E:haustéglzhl
egources, « A, Cain, Science Monthly,
93{83%-86 n§y 1949.' . .
ants Use Veapons. en ew

Letter, 54:206. loptoi%%%"!g%'1515.

lyrants among Plants.® R, Sudell, Houge
and Garden, 94:142-3, Qctober 1948,
'UﬁiniouI Warfare among the Plants.'
J. Bonner, Selentific American, 180:48-51
Mareh 1949,

"Locale Guides the Planter; Native Plant
gomgunlti;s Give the xnye:o Envi;gn;;n;.'
B . Bm 0’, use m "; : a1

February 1946.§2'"" sarden

"Corn and Weeds." F. Thone, Sclence lNews

Letter, 431126, February 20, 1043,
'atehes and Waste Places. E, L.

@
iglger. Hature Mageszine, 34:326-32. June
4l.
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“North American Prairie." J. E. Weaver,
Mer%;un W 3:1329-39. July 1944,
sing Our ive Wildflowers; Vhere
to Find Colonies and the Kinds you will
g:seonr‘ Growing Together." V. ;‘9 Thwing,
us en, 79:49, June 1641.
;:E%.A*;u En m’Eﬁi f:olog of sgu Peg:—
8. . . ay 8&13!&. W :
SPiant Sosioies 1239&: ce lo thl; 46
1an elology." enee lonthl :
6§74, June 1938, r
*Ecology of the Prairie." Ramaley, F.
%im*g %m s 79:504. June 1, 1934,
Piant Communities of the Dunes on the
Shores of Lake lMichigan." G. D. Fuller,
ﬁ%ﬂ%& Monthly, 38:444-51., May 1934,
ants

‘ eed Each Other; Strange
Partnership of Fungl and Algae." M. C.

Welling ﬁﬁlag Sclence, 126:38-8,
hbruri : R

"Egologloal Aspects of the Transition
from 014 Foreste to New," T. T. Hunger,

ﬂhngo News, 72:327-32. October 3,

Animel Eecology

A L

e.
d.

e.

f.

"Pet Birds sre Fun." M. Stevenson,
l'li% tion, 43:68-70. May 1949,

e or Self-Control of Population
Growth among Mammals Living in the Wild."
g. 25 galhoun, Seience, 109:333-8. April

48,
"itrda as Seed Gariierc.‘ w.t:.‘; llo;::s,
gazine, 411440, OQotober .
%%ﬁé‘t‘!ﬁ“no-.' H. Brackbill,
Nature IW' 41:240-1, HMay 1948,
[og unterparts in Birds." H,

Friedmann %;_gog Monthly, 63:395-8,
levoaberi . p

"Bird phy in the Southwest Paeifie.*
:; I;m udobon Magazine, 47:1508-66.
y %y

"Deer Trouble; White-Tail in the North
Bast." D. Cook, Audobon Magasine, 47:74-9.

- March 19485,

“Life Zones, Biomes, or Life Forms"? R. T.

Peterson %g bon Magazine, 44:21-30.
January i9 ¢ "
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"Birds of Britain: How and Why They

m:gr rr:: h;;rig&n airda.:a g;],g‘

Lockley, %g n Magazine, t8 "

January 1943,

"Congider the Fox." A. Devoe, Audobon
azine, 46:204-10. July 1944,

‘ ; pulation Cyeles; Review of
Voles, Mice, and Lemmings; Problems in
Population Dynamiee." C. Elton, and W, 0.
ﬁ:;e, Seience lonthly, 68:861-4. June
;M:i:giu;. “‘}“ﬁ“ agrlgog;nts ;na

re re. e das eliorda, ﬁ in‘!

%_t%&, 85:331-41. October
olson and Heology." L. R, Dice, Bird
re, 40:12-17, January 1938.

rotozoan Eeology." A. N, 2, Selence

vs, B6:307-8, Ootober 1, 1957,
logieal B-grc tion." A, 8. Pearse,

News, 791167-728. February 23,

"¥114 Life of the Foreet Carpet." Jacqet,
Science Monthly, 40:425-30. May 1935.

4. Human Ecology

b.

d.

f.

*Geography of Mcrauon.‘ T. Kelley,
gation, €9:30-4, BSeptember 1948,
ey w;;ﬂ un:;:diau;' !'_nt.'t :it"ogt
a . » Ba Y Beview of Litera-

ture, 31:13. ~hugus ’
TNature Gan Write on the Wall.® D. 0.
goeﬁo, Burvey Orsphie, 37:402. September

;“”;& ::r;: rou:: {o Arid Living.* W.

°og siness Vorld, B80+82-3. Oectober
2, B s

“fapth and Man; New Attitude Toward Wild

Nature." A, F. Skuteh Audobon Magazine
50:366-9. November 1948~ :

“Human Eecology." L. Wirth er
Journal of Soelology, §0: hﬁy 1948,

6. Heologleal Adaptations

"Egg Came Before (niocken," %% ﬁao News
Lot%ar, 61:21. January il., .

R AN
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“Evolution: Inseects' Secret Weapon.®

3.. Pq mnd O. Mm. 20!52—4-
November 19
“Pasging of the Paaaonsnr Pigoen, Lesson
in Bilologlesl Survivel.' L. Gpiscom
Agepises Baboler, 21212-1. April 1946,
.o o "" ﬁ !!&
, 801746-50,. June 19486,
ng, Basteria are Fighting Back."

c. n. Darlington, Selence Digest, 19:
37-40. Mereh 1946, '

Balance of Nature

LN
D
e.
d.

@
£,

g,
h,

i.

O

“Man and Nature.® W. P. Teylor, _Selenge

ion , 41:360-82. OQectober 1935.'
ldlzfc'? D. Hough, N g

%o%"‘ Fog g g ;“?“g:l 1

pale of Nature.® G. J. Plerce nee

nt 41:269-71. September 163?""""
Insects Become Pests"? E. P,

Felt, Sclence Nonthly, 45:&8?-40. uay

"Balance of Nature.' A. Devoe, Ame srican
Yeroury, 501491-¢. Auguet 1040,
Natter: Bilanas Myﬁm'g? N, s-8s

ee o : 5
‘ﬂhllr' or inseoc ;i

ga ggga =%Fé?éii 50:367=-84. April 1940.
ee phasis on Bilologieal
Balance." H, Tetlow ggnmoaggalth. 31:
484-6. March 29, 19

"ppedators, Human and Wild.' P. A.
Taverner, ég;g;kggg, 42:4-9, Jenuary

;a-;11;§ :21:;1: of the groat g%aigg:;
. E. Bhelfo gg;en!g ews, 911 y
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OREGON STATE COLLEGE
SCHOOL OF SCIENCE
Corvallis, Oregon

Department of SZeience Education

Dear Blology Teacher:

A survey is being made of the place and importance of
ecology in the high school biologieal secience progrsm in
representative schools ot?tho eleven western states., Your
sohool has been selected as one of the ten representing
your state.

Oregon State College ig very much interested in the
professional training of biology teschers. For this reason
it 1s hoped that the survey will revesl answers to the
following questions: (1) How much ecology is taught in the
present biology course? (2) How much ecology should be
included in the professional preparation of teachers?

Since the returns from every sohool are important,
your sooperation in marking and promptly returning the
questionnaire (in the enclosed stamped envelope) will be
greatly appreciated. A

Very sincerely yours,

STANLEY E. WILLIAMSON
Prof. of Science Education

JACK W, CARMICHAEL
Graduate Student
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QUESTIONNAIRE ON ECOLOGICAL PRINCIPLES

What bilologleal science courses are offered in your
school? (Please cheok:)
A. BSlology (General)
B. Zoology
. :on;‘?’x
% siology
E. Others (Plefise 1iat)

II. Approximat 1¥h:h‘t per cent of your biology eourse is

111,

Iv,

composed o following topice?

Behavior Butrition

Clagsification Photosynthesis

§°°1°f7 : Reproduetion & Tex Eduoation
eredity Strueture

Health Others

Evolution

Whieh ecologiecal subjects do you emphasglze most?
(Please cheek) (Pleace mark with an ¥x" those empha-
glzed leagt.)

Conservation of!

a, water ¢. wildlife

b. sell d. forest

Symbiotie relationghips Plant communities _
Plant & Animal distri- Animal ecommunities _
butions Plant successlons ____

Adaptations to environment

What instruetional aids are used in developing ecologhk
cal prineiples?
A, Field trips Student projeects

Habitat studles Community surveys

B. What textbooks or groups of textbooks are used in
you: ?101@;7 course? (Please list ones used the
most.

C. What magazines and other books have you found
especially helpful in developing ecologleal
prineiples? (Pleast list)




V.

If you were ahangtng your biology course, would yon‘
include more ecologlcal principles in the reviged
course? Yes No - ‘

In the light of your experience, phbula eourses in
ecology be included in the rrofegsional preparation
of blology teachers? Yes No




