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CHAPTER 1
INTRODUCTION

The study which 1s reported in this paper is the
result of two interests,

Conservation has been a hobby of the writer since
the subject was introduced during his elementary education,
The second interest arose durling a study of curriculﬁm
revisiqn in graduate school. The gquestionda how to
measure what is being taught in a given field not covered
by a cburse of study offered a challenge to see what could
be accomplished., This problem is started only to investi-
gate the possibilities of measuring objectively a fileld
of materlal taught in parallel wlith several courses of

study.
I. PROBLEM

Statement of the Problem. This study is an attempt

to measure the intensity and quantity of conservation
education being offered to the students of Missoula County
High School and to evaluate the results of that measurement
in terms of an adminlstrative policy to provide adequate

instruction in the fleld of conservation.

Importance of the Study. The Montana Conservation
Council prints a news letter on which this slogan appears,

-
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"Conservation is Everybody's Business,"l Too many times
- everybody's business becomés no one's business,

Somewhat the same situation has developed in the
teaching of consérvation. The task of developing a course
of study énd the responsibllity of deciding where in the
school curriculum, as it exists, should the coursé be
entered has not been definitely assigned. It is the opinion
of conservation minded individuals that because of this
indecision there is very little being done in the field of
conservation education.

If this field is to be freed from judgments of
opinion, devices that can reduce ideas to objective data
must be developed., Measuring objective data provides a
basis for judgment and decision,

Only through such devices can the quantity of

‘conservation offered students be measured.
II. LIMITATIONS

Limits of coverage. This study was limited to a
coverage of the activities in conservation in Missoula
County High School. The teachers constituted the universe
for this high school, but the results do not necessarily

have implications for other school systems,

: lMontana Conservation Council, Montana Conservationist
(Billings, Montana, Eastern Montana College of Education, 1955)

P .




-3-

There was no attempt made.to mesasure the learning
which the student had acquired, as separating the informa-
tion acquired in high school from that which was acquired
in grade school or through experience in the field is
almost impossible. '

Delimitation of the problem. Studles of this nature

have either never been made, or they have not received
state or national attention. Consequently there are no
available tests with which to measure the quantity of
conservation education being taught. Since there is no
agreement among the agencies which deal in conservation
and 1n education on what should be taught, those items
found most commonly mentioned will constitute the basis
for testing.

Little work has been done in developing testing
programs for conservation education., Therefore, there was
no opportunity to compare the results of this test with
existing norms or with that which might be considered
ideal. |

Variations in answers. There were some variations

in the answers on the questionnaires because of the different
concepts of the teachers questioned. Without a try-out'

of the instrument, some of the qﬁestions were misinterpreted,
III. TERMINOLOGY

Terms used in this 'study will not be sufficiently
technical to require definition.
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For many years, the word "Conservation" was used in
solmany.ways that its meaning was either vague or highly
specialized, Continﬁed use of the term and a wider concept
- of the problems connected with i1t have broughﬁ about a more
unified understanding of the meaning of the term and thé

word no longer rates a special definition.
IV. RELATED LITERATURE

The efforts that have been expended on conservation
education have been put into the specific fields that each
specialist represented, The soil conservation engineer
writes booklets on so0ill conservation; the forester writes
books on timber conservation; the psychologist writes on
conservation of humaﬁ resources, A unification of these
efforts will eventually be made. Before that time comes,
more definite information on what 1s actually being taught
will be needed.

Testing programs., So far there are no tests available

that measure the quantity of conservation educatibn being
offered,

Since there are no goals set as to the amount of
conservation education that is desirable in various subjects,
measuring the teachert!s work will be used as a means of
determining how much time is spent in each class on conser=-
vation education,

Methods of teaching conservation, There are num-

erous oﬁtlines, workbooks, and pamphlets available that serve
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as guldes to thé teaching of conservation.a‘ The methods and
techniques of teaching are inherent in the manner in which
the work 1S presented, Geherally they fall into three
classifications: ' (1) to teach conservation as a subject:
(2) to téach conservation as & unit within a subject:
(3) integration throughout a subject,

As a subject, The United States Govermment, through
the Soil Conservation booklets designed to s erve as outlines
to be followed in teaching conservation as a subject, Two
such booklets do not have bulletin numbers, but are avail=-
able upon request undér the titles, "An Outline for Teaching
Conservation in Junior High Schools" and "An Outline for
Teaching Conservation in High Schools!3

As a Unit., A later edition from the same source
follows the second plan mentioned above and suggests the

teaching of units in English, science, mathematics, agri-

2W. C., Allee, Principles of Animel Ecology (Philadel-

phis; Saunders Co,., 1950); D. L. Allen, Our Wilggife Legac
(New York, Funk & Wagnalls, 1954); V. G. Carter, Man on the
Landscape: The Fundamentals of Plant Conservation (Washing-
on, D, C.t National Wildlife Federation, 1949 l.e. 1950);

H. H., Bennett, Elements of Soil Conservation (New York;
McGraw-Hi1ll Company 1947); A, H. Carhart, water - Or Your Life
(Philadelphia: Lippincott, 1951); W. P, Beard, Teaching Con-
servation, A Guide in Natural Resources Education, (Washing-
ton: American ﬁorestry Assn,, 1948); E, P, Odum, Fundamentals
of Ecology (Philadelphia: Saunders, 1953); Wm. Vogt, Road
to Survival (New York: W. Sloan Association, 1948)

3United States Department of Agriculture, An Outline
for Teaching Conservation in Junior High Schools TWashington,
D. C,, United States Bureau of Printing); United States
Department of Agriculture, An Outline for Teaching Conser=-
vation in High Schools (Washington, D. C., United States
Bureau of Printing)
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culture, history, economics, and sociology. It can be
secured by requesting "An Outline for Teaching Conservation
in High School", Soll Conservation bulletin, PA-ZOl.u

A series of outlines have been published by the local

Soil Conservation Service., While they were on the elemen-

tary level, some suggestions were added to the informa-
tlon already avallable on the most common areas of conservation
being studied by the experts. They are titled "Outlines for
Teaching Conservation, Grades One Through Eight."5 They
‘a re edited by the National Assoclation of Soil Conserva-
tionists and published by the J. R. Watkins Company,

Material‘for the Teachers. Facts and information

useful to the teachers are not so well organlized, which is
to be expected since it 1s source material, Because college
courses glve more basic informatién, teachers can draw

their own illustrations and 1deas into the discussions and
fit the teaching to the age-grade level of the students,

Two main fields supplying basic information are ecology

and conservation, In the bibliography of this study, there
will be found a number of texts that will give an idea of

the material available.

Lunited States Department of Agriculture, An Outline
For Teaching Conservation in High School, Soil Conservation
Bulletin, PA-201 (Washington, D. C., United States Bureau
of Printing)

5Nationa1 Assocliationo f Soil Conservationists; Out-
Lines for Teachlng Conservation, Grades One Through Eight
(The J. R. watkins Company, 1954)




CHAPTER II
RESEARCH PROCEDURE
I. DEVELOPING THE QUESTIONNAIRE

Organizing the subject matter. After a survey of

the field of conservation, the material was sorted into
groups by subjects., The subjects were those of the usual
curricula divisions, Many of these subjects were allied to
a central theme, For example, history, geography, contem-
pdrary.problams, sociology, and economics railse the same
questions in conservation, It was logical to classify these
together. When the material was rearranged following the
collection of data, the resemblance to departments was
apparent, The logical solution to this problem appeared

to be the aéceptance of the classification according to
departments. A large sheet was divided into columns with
sach column representing a department. The following head-
ings appeared on the sheet: science, English, soclal
studies,.mathematics, commefcial, musié, arts and crafts,

physical education, and health,

Selection of the type of gﬁestions. In attempting to

get the teachers to report all of their activities, the
open end question was chosen to permlt greater ranges of
answers on fewer samples. Since all of the teaching

-7-
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experiences would give a more accurate lmowledge of»the
situation as it existed, the questions were phrased in such
a manner that additional activities were suggested.

This brought certalnproblems in the tabulation of
replies, since some activities were reported in a different
classification than the one in which they were expected,
Correction of these differences was attempted by the tabula-
tion of the answer in the correct category wherever possible,

Selection of the questions. There appeared to be

a bout one hundred fifty questions pertinent to the high
school level which could be devised from the material in

the numerous outlinesl and the material presented in the
course on conservation education at Monténa State University.
Many of these overlapped and some were irrelavent. By
careful selection the number was reduced to seventy-one,

One questionnaire offered ah addition~-"What about smoking
in the forest as a fire hazard?"

Getting complete responses. The question arose,

"Would teachers answer only those questions listed under
their department?" It was a valid question. Also, the
question arose, "Are we teaching in all the areas of con-

servation?" Western Montanans are especially conscious of

lw. C. Allee, Principles of Animal Ecology (Phila-
delphia° Saunders Co., 1950); D. L Allen, Our Wildlife
Legacy (New York: Funk & Wagnalls, 1954); V. G, Carter, Man
on the landscape: The Fundamentals of Plant Conservation
TWashington: National Wildlife Federation, 1909 i.e. 1950)
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conservation as it applies to forests and watersheds. Are
they equally aware of the conservation of agricultural
‘since they are not extensive cultivators of land? Have they
been made conscious of the conservation of hnmanlenergy

and 1life?

Td encourage all teachers to answer all questions the
seventy-one questions were rearranged under headings sug-
gested by the areas of consérvation. These headings were
soils, plants, minerals, animals, water, and society, In
this manner, all questions under the division of English
under the first arrangement would be distributed through
all the categories of the second arrangement, Thus any
teacher could not be sure that he had answered all questions
pertaining to his field without going through the entire
questionnaire,

This dual érrangement had the advantage over & single
classification in that it was possible to rank the replies
by departments and areas, thus giving a more accurate pic=-
ture of the offerings to the students,

Information regarding rank and size of class, Each

teacher was asked to record, on the front page, a few facts
regarding the nunber of students in each class and, for
convenience, to number their classes from one through five,
and then to number any additional club or other activity.
By writing the number of the class on thg following pages,'
the scorer could determine the number of students affected
and the learniﬁg level of the students for any response

listed by the teacher,
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Allocating time., Teachers expressed concern over
the problem bf time allotted to various‘activities. Sone-
times an activity would bé discussed in a regular assign-
ment, This might consumé only & portion of a period or it
might consume a period and part bf»another. Other problems
were made as one, two, three, or more period assignments
and the time element coﬁld easily be determined. To arrive
at a tangible answer to this problem, & decision was made
that a major discussion would be sllocated one perilod
(one hour) of time, If the assignment was for a stated
number of class periocds, then that number of hours woﬁld

be assigned to that actlivity.
II. SOURCE OF DATA

Place. Missoula County High School was selected
for several reasons. The administration had indicated an
interest in conservatlion by engaging in several activities
to increase faculty interest in conservation.

kach year the administration has attempted to enéourage
some new teacher to take advantage of the opportunify to
become & member of the Montana Conservation Caraven,3 Another
teacher has been encourage to take advantage of the scholar-

ship awarded by the Soil Conservetion Diétrictu to the teacher

3Montana Conservation Counecil, George H. Gloege,
Executive Secretary, Eastern lMontana College of Education,
Billings, Montana

uMissoula County Soil Conservation Dlstrict, John
Schroeder, President,
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Taking the Conservation Education cohrse at Montana State
University.

In Apfil 195k, the entire teaching staff was taken
on a well-planned and well=-executed trip around the lMissoula
vicinity to points where conservation practices and theories
could be stressed, Personnel from the Forest Service and
the Soil Conservation Service acted as consultants for the
education information.

Within the fsculty, a committee had been appointed
to head up conservation activities. These activities
included a panel discussion on conservstion education as it
could apply to Missoula Cdunty High School, and during
National Conservation Week the faculty meeting was given
over to the showing of the conservetion film "The Web of
Life, "5

In addition, Missoula Counfy High School was an area
where cooperation would be given to such a study because of
the proximity of the school to the investigator doing the
study. Teachers found it convenient toldrop in and ask
qlgstions about‘topics on which some doubt had arisen, and
it was equally as convenient to ask the teachers if they
had taken time to fill in the form,

The school employs over sixty teachers in the various
departments., Moreover, the departments were sufficiently

defined so as to permit comparisons,

5The Web of Life, (Film, United States Forest Service,)
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ITI. METHODS OF PROCEDURE

Distributing the questionnaire. Since all of the

faculty were within an area comprised of two buildings,
handing the quéstionnaire to each teacher personaliy was
possible, This had a décided advantage in securing coop-
eration, As there already existed personal acquaintance
and respect, there was a feeling of acceptance of the study
by almost every teacher in the system., Certain errors on
the questionnaire were pointed out and explained. One

of the errors was the lack of headings on the columns for
the report of the teacher on the hours spent on each acti-
vity and the registering of the number of the class, How-
ever, as the teachers understood what was wanted, many of
the teachers filled in the number of students affected,
and this turned out to be a saving on the time of ﬁhe
scorer, Anétherwerror that was apparent and would be
pertinent in later studies was the lack of a signature;
however, this was not a serious blunder at the particular
time, as all of the teachers were aware of the origin of
the questionnaire,

Several teachers have asked for copies of the ques-
tionnaire for their own personal use in the class room as a
source of suggested ways for improving their teaching,

Returns. At the time that the questionnaires were
handed out, a check list was made out that provided for

a record of the teachers to whom the instrument had been
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glven, and a place was provided for the recording of the
questionnaires that were returned.

Of the sixty questionnaires 1 ssued, forty-two were
returned, This 1is exaétly seventy percent. The number
returned may have been influenced a great deal by the fact
that the questionnaires were issued the last few days of

the school year.,

IV. TREATMENT OF DATA

Division of replies. Returned questionnaires were
separated into eight divisions, corresponding to the d epart-
ments of the faculty.

Questionnaires returned by the teachers of art,
handicraft, manual training, agricuiture, mechanical
drawing, and home economlics were tabulated under arts. and
crafts,

Questionnalires returned by the t eachers of general
science, blology, chemistry, and physics were tabulated
under science.

Physical education and health were taught by the
seme instructors., Those reports were combined, |

English and languages were grouped together,

Music was tabulated alone because of the nature of
the classes, |

All of the commercial classes were treated as one

unit,
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Mathematics had little in common with any cther
subject and was treated as a department.

History, geography, contemporery problems, and social
studies were combined into one department.

Large sheets of paper were divided into sections
boeth horizontally and vertically. Down the left margin
the names of the instructors in a department were written,
vAcross the top of the sheet, horizontally, the divisions
were inserted, Spaces were provided at both the right side
and the bottom for totals by hours, by pupil hours, and bj
number of pupils affected. This arrangement permitted
totals to be made on each teacher and each department,
From this sheet, a master sheet was designed to make
possible the acquisition of totals by departments and by
areas of conservstion,

From this master sheet, three charts were made to
cover the hours taught by department and area, the pupil
hours of activity by department and ares, and the number

- of pupils affected by departments and area;'



.CHAPTER III
RESULTS OF THE RESEARCH
INTRODUCTION

The intensity of conservation education taking place
was measured by the hours which a teacher devoted to it,
The amount of time used for discussion or other activities
indicates the extent of the interest and d esire of the
teacher to teach the values of conservation.

The guantity of conservation offered was measured
by the number of hours of student activity multiplied by
the number of pupils present in the class., Therefore the
number of pupils and the pupil hours were charted to make
possible the ranking of departments from the one which
offered the most conservation education to the one which

offered the least,
I. MEASURING THE INTENSITY

Intensity of conservation education ranked by depart-

ments. Data used to rank the departments according to
intensity are found in Table I, Arts and crafts which
included reports from classes in agriculture and home
economics, stood at the top of the list. If this department
waé ranked by total number of hours (338), or by average

«15-



HOURS DEVOTED TO CONSERVATION
EDUCATION BY DePARTMENT
AND AREA

TABLE I

Department

Area

Total Teachers

Aver, Hours

Soil Plant lineral Water Animal Society Hours =Reporting Per Teacher

Arts and Crafts 134 23 L 11 18 w8 338 8 2,25
Science 50 17 2 22 8 25 12l L 31
Social Studies 27 6 6 18 1 49 107 5 21.L ;('; |
Health and P. E, 11 2 0 N 1 7 25 2 12.5 '
English 5 3 0 i 0 7 19 8 2.375
Mathematics 1 0 0 C 0 0 1 & 166
Corrercial 0 0 0 0 0 0 o) 7 0
Music 0 0 0 0 0 0 0 1 0

Total 228 51 12 59 28 2 3 61l

S — ]
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hours per teacher (42.25), it was first. As some of the
teachers in this department had not given any time to
consarvation activities, the incidence of conservation
education in other classes in the department would be
much great than the average for the department,

The science depertment ranked second in both the
number of hours taught (12l;) and the average per teacher
(31). The total hours reported for the department were
evenly distributed among the four teachers reborting.

, The third ranking department in terms of hours taught
(107) and the average hours pér.teacher (21.4) was the
soclal sciences, Not only were the hours quite evenly
divided‘among the five teachers reporting, but the hours
were also fairly evenly divided over the areas of con-
servation education.

Health and'physical education rankéd fourth in hours
taught (25) and in average hours per teacher (13.5). The
sharp decline between the third and fourth rank cannot
fail to be noticed and must draw some consideration from
administrators studying this problem. v

English and mathematics ranked fifth (19) and sixth
(1) in that order., These results are significant in that
~the question might arise as to whether or not they are
doing‘all they could do.

The commercial and music departments were represented
by returned but no conéervation education activities were

reported by any teacher,
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Intensity ranked by areas. When the total hours

devoted to conservation were tabulated, activities dealing
with the social aspects of conservation (236 hours) out-
ranked activities dealing with the conservation of soil

(228 hours) by only a small margin, These two areas accounted
for seventy~-five and one-~half per cent of the total hours
devoted ﬁo conservation, The areas of water conservation,
plant conservation, animal cdnservation, énd mineral con-
servation ranked from third to sixth in that order. The

two outstanding piéces of informetion in this field are:

the almost eqﬁal rate of incidence in humanities and soil

conservation, and the comparatively low rate of incidence

in the other fields.
II. MEASURING QUANTITY

Quantity of conservation education as ranked by

departments., Table II and Table III are the result of the

tabulation of data chosen to measure the quantity of con-
servation education. Pupil hours are the product of the
number 6f hours taught and the number of students affected
(Table I1). This should picture the size of the classes,
which is an important factor in the quantity of conserva-
tion education being offered. The total number of pupils
affected (Table III) was chosen to picture another phase

of the quantity‘ideé. The total by departments is a measure
of students that can be reached by each department. However

the totals beyond the departments have little significance
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TABLE II

PUPIL HOURS RESULTING FROM NUMBER HOURS

ACTING ON NUMBER PUPILS BY

DEPARTMENT AND AREA

I?epartment | Area | | Potal pupil

Soil Plant Mineral Water Animal Soclety hours
Arts and Crafts 5369 761 56 V3u9 861 8342 15,737
Social Studies 377 780 692 2439 151 6799 1,632
Seience 4718 2031 192 2113 88y 3178 13,116
English 466 ' 376 0 266 0 - 763 1,871
Health and P, E, 660 120 o 255 60 - 465 1,560
Mathematics 28 0 0 o) o 0 - 28
Commercial 0 0 0 0 0 0 0
Masic 0 0 0 0 .0 0 0

Total 15011 Lo68 %o Sh22 1956 19547 ': Lé,ouy

=51~



TABLE III

NUMBER OF PUPILS AFFECTED BY
DEPARTMENTS AND AREA
RANKED BY TOTAL PUPILS

Department | ‘ : - - . Area '
: Total Number
Soil Plant Mineral Water . Animal Soeclety of pupils

Social Studies ‘ 397 390 48y 3% . 151 635 ‘635
Arts and Crafts . 436 227 1 200 183 - 552 552
English 166 228 U2 12 o L2, .86
Science 352 160 96 256 160 - 256 352
Health and P. E. 60 60 0 135 60 135 135
Mathematics 28 o 0 0 o o 28
Commercial 0 0 ) o 0 0 - 0
Music 0 0 0 0 0 0 o 0

Q2=
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because of the overlapping that occurs as students take
severai couraes in high school.

Arts and crafts affected the second largest number
of pupils (552) but reported the greatest number of pupil-
hours (15,737). This was éccomplished by the greater
incidence of conservation actlivities,

Social studies, which ranked third in incidence of
conservatidn, enrolled the greatest number of students
(635) and this caused the department to rank second in
pupil=hours (14,632).

Ranking third in pupil-hours (13,1156), the science
department ranked fourth in the number of pupils (352).

This represents a largef incidence of conservation education
but teachers had smaller classes, |

The ranking in the English department indicates .
the reversal of the situation in the sclience department,
Teachers in the English department had a lower rate of
incidence in conservation education (ranking fifth) but
English classes were evidently larger. English department
ranked fourth in pupil-hours (1871) and third in enrollment
(4L56). The sharp decline in pupil-hours at this point
was particularly noticeable.

Fifth and sixth ranks in both pupil-hours and numbers
6f students were held by the departments of health and
physical education, and mathematics.

The commercial and music departments reported no

conservation activities,



III. GROUPING OF SIMILAR ACTIVITIES

Grouping within departments, While many of the

teachers in a department carried out a few activities that
were peculiar tb their own classes, there were many acti=
vities of a very similar nature.

In the science department the activities dealing with
cepillary action ir: various types of soils were quite
similar, All of the teachers reporting from the science
department reported demonstrations and experiments that
iliustrated absorptive qualities of various materials; One
teacher used towels and blotters, anofher used loose and
packéd earth, another used raw earth and humus, but the
results could be identified by the students. One of the
teachers reported a novel manner of seeing the action in
capillary attraction by using two glass lamp chimneys or
globes so that the action was visible,

Under the activities showing man's dependency on
water, all of the teachers reporting listed some activity
on the use of water in the body of man. Since man's
dependency on water extends beyond this limitation, there
were many other activities listed that dealt with the
hydraulic Machines, relative and absolute humidity, hydro-
logic cycle, source of minerals, evaporation, dew, rain,
frost, and the effect of boiling water, especially in the
development of steam, The effect of hard water on steam

engines was mentioned,
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| To show the differencesg that existed in department
work, the activity listed under the guestion, "What acti-
vities do you carry out to show the value of changing
areas where disease 138 apt to reproduce into areas where
the product 1s useful," only one teacher re?orted any
activity. This teacher listed two activities: raising
hacteria in the laboratory for study and a study of the
history of public health,

One-half of the teachers in the science department
listed some activity relative to the study of conservation
of animals, However, only one teacher reported activity
on the particular subject. This report included discussions
and motion pictures on the fields of comparative anatomy
studies end "balance of life studies."™ The other activities
listed did not fall within the scope of conservation of
animals since the activities dealt with the waste prcilucts
from wood, oil, and coal, and the study of sewage problems,

Seventy=five percent of the teachers reporting from
the science department, reported some activity on conser-
vation of rescurccs by more efficient use, The activities
varied from a study of waste wood products to farming methods
to soil usage. The fact that the activities varied is not
as important as the fact that they presented some challenge
to the students under their care and tutelage.

In conéerving human life by planning community.health

program, thres-fourths of the science teachers reported
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activitiea, The activities were not co-~incidental. Study:
of pﬁblic health techniques, decline of_diseases‘through

- vadcinations, and the purity and low cost of an‘adequate

' Qater‘supply; were among those listed.

; In the arts and crarté department, there'was a much
widér range of activities than in any other department. In
the conservation of human energy, thirty-seven and one-half
per cent of the teachers reporting used some related acti-
vity to time-motion studies. Such i1tems as the proper
arrangement of buildings on a farm or the arrangement of a
'kitchen to providevfor the greateat amount of.work accomp-
1ished for the expenditure of the least amount of effort
were mentionéd.

Arts and orafts department made greater use of movies
and films, outside speakers, and govermment reports than
did any other department. It should be kept in mind that
these teachers are somewhat directly responsible to govern-
ment agencies and must report to their superiors. Films and
movies were mentioned the greatest number of timés (26), out-
side speakefs followed (11), and goverrnment reports ranked

third (5).

One of the aspects of conservation about which a
‘high school could do a great deal to transform the thinking
of students is the utilization of waste projects and the
development of synthetics. Four teachers from a list of

eight introduced this subject only four times.
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In contrast to the problem of waste products and
synthetic manufacture, the questibn of family earnings and
finance received the attention of six‘teachers. The rela-

tion of these two questions to a third question, developing

"students to their higheat potantial, should receive priority

of time in the conservation movement

Conservation was mentioned seven times in connection
witﬁ recreational and avocational problems in the arts and
crafts department,

- One interesting feature of the study of the responses
from the social sfudies dapartment was the variations of
the answers from those expected, Instead of'limiting their
activities to the end result of conservation the teachers
devoted éonsider;ble effort to the de#elopment of back-
ground material. On the problem of the development of
nations as world powers, four teachers introduced this ques-
tion seven times. 'Some of the phrases used were "resources
in world trade," "have-not nations," "reasons for cbloni-
zation," and the "need for food."
, A1l of theAteaéhers reporting from the soclal studies
,department,‘reported some activity dealing with the use of
minerals in éonnection with conservatién. This was a greater
rate ofiincidence than existed in eithef the arts and crafts
department (12,5%) or the science department (25%).

VOnly forfy percent'df,the teachérs reporting from the
social studles department reported any activity on the |

question concerning the dependence of man on water,
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Sixty percent of the teachers returning quéstionnaires
}from the social studles department used class activities to
relate conservation to the controlling of floods and water-
sheds, Thm activity most fre@uently mentioned was a com=-
prehensive study of T. V. 4.

Thé relatively 1mpdrtantgproblem of the conservation
of resources by mbre efficlent use was introduced in the
classes of only one teacher in the social studies department.

Sixty"percent of the reports from the s amé department
had introduced studies relative to the effect of natural
resources on the stability of population.

The same sixty percent of the teachers reported
sponsoring activifies beéring on the reliance of certain
manufacturers on natural resources. “The - conmon experience
was to take the students to the local abattoir where two
factors could be studied togefher, the utilization of waste
products and thg products of the farms, |

On thevquestion oflthe development of new uses for
replacable resources, only forty percent of thé teachers
from the department reported aﬁy activity. One feaqher
used the blographies of noted sclentists.

The low rate of ineidence of cpnéervation education
in the departments other than the top three ranking depart-
ments made grouping of responses impossible. Many of the
aétivities were listed only énce and some of the others
were listed with such variances that there was no surety that

the same activity was under consideration,



CHAPTER IV
OPINIONS AND SUGGESTIONS
INTRODUCTION

As this was only a very elementary study in a fileld
not yet fully organized, the value of the data is unknown,

I. TEACHING CONSERVATION

Teaching by subject. Plans have been advanced
suggesting the teaching of conservation by subject fleld.
In looking over the tables in this study, the writer feels
that thls should be limited ﬁo some subjects, Evidence
~points to the 1dea that conservation is a factor in the
study in some departments but not in all, Some of the depart-
ments with low incidence in conservation education might

be improved, especially those with larger enrollmehts.

Teaching by unlts, If the plan to teach conserva-
tion by units were to be followed, and the units wére to be
cooperatively worked out in certain major fields, many of
the weaknesses might be overcome, At least, a majority of
the students would be given some training in the major
areas of conservation,

=27=



II., MEASURING CONSERVATION~-INCIDENCE

Primary objective of the study. The original

purpose of the writer was to measure the number of times
that conservation education occurred in various classes
and the duration of these incidences, The assumption

was that no one knew how many times_ﬁhe subject of con- |
servation became a part of subject matter, |

Secondary objective of the study. The selection

of material taught as conservation education could be
better made if subject fields were to be considersd during
the process of selection, This study might help to limit
the number of fields in which selection and teaching would
best take place.

III. SUGGESTIONS FOR FUTURE

Study groups. Selling conservation to the American
public has been a majof objective of several organizatibns.
If many small groups would band together and conduct
| étudias on "how much" and "where® rather than on "what,"
the amount of conservation education would be matérially
increased and tesachers as well as other groups would find
the answer on what to teach.

Use of the Measuring device. This study, to the

writerts knowledge, was the first time that such a ques-

tionnaire had been used to measure this particular type of
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learning, For the purpose of clarity should this device
be'used again, it'might be well to place certa1n suggestions
in writing.

'As was pointed out earlfer, the questionnaire was
handed 5;£";;Mthe'faéﬁig&ﬂa;fiﬂé“the last few days of the
school year, Some of the teachers filled it out rather
hurriedly because of the rush of finishing school., Some
teachers did not fill it out until school had been dis-
missed, Others elther falled to fill 1t out or to return
it. |

In the process of filling out the questionnaire,
more complete results would have been received had the
Ateachefs.been able to devote more time to the work,

'ang the questionnaire had been handed out earlier
in the school year, 1t could have been filled out a little
at‘a time as the teacher came across the activities during
e¢lass time, In this way, a more accurafe allocation of
time could have been made. o

If a greater ;ength of time had been avallable,
the conductor of the study could clarify the problem to
those answering the questionnaire. The teacheré, in turn

could‘clarify their answers so that the study could include

- what 1s being taught in conservation at the same time that

information regarding "where" and "how many times" is
conservation being taught was sought. ,
This more definite picture of the offerings of

conservation would permlt an administrator to point out



=30~
with a greater deal of definiteness'whaﬁ should be added
to or deleted from the offerings.

To start this study sometime during the first senm-
gster and to continue to take information for the balance
of the year would make this study much mofe complete and
accurate,

Were 1t possible to do so, some better method of
defining the area of an éctivity would improve the quality
of the responses and increase the ease with which the
questionnaire could be tabulated., The response to a
question asking for the activities to show the value in
conserving human energy by educating each person to fulfill
his highest capabilities was.answered by

Farmstead planning

Feeding operations

Farming operations

Planning saves time and money
Obviously the answer was relative to the problem of con-
serving time and energy and should be listed as a cdnser-
vation activity. Whether or not this answer precluded

the answer 83 tc whether this individual should be a

farmer or follow some other occupation was not clear,
V. VARIATIONS IN ATYTITUDLS

The attitude of the personnel cf the staff 1s
always an importent factor in attempting to make any
change, While certain attitudes may be resident within

an individual when no answers are given, this cannot be
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accepted since there may bé no opportunity for expression.
However, unsolicited statements would give an administrator
some insight into the attitude of the staff. |

The following are taken from the notes on the
questionnaires: | | |

l. "I'd like to have a blank questionnaire if
you can spare it." | |

2. ™My whole subject 1s a study of conservetion
as well as a study of composition, cﬁaﬁacteristic pro=-
perties, manufacture or uses of the various substances,"

3. "My subject ia not adaptasble to conservation
beyond-encoﬁraging students to continue this study if
they are especially‘abt in it."

s "Possibility for de%elopmént.”

5. "I don't feel that my department makes any
specific c§ntribution to the teaching of conservation,

Anything of this sort would be purely incidental,"

6, "The Club, through speakers and
visual aids learns the vérious activities of the Forest
Service and other egencies of the Government connected
directly with conservation."

7. "We discuss !'spectatoritis! in connection
with sports a3’ avocations."
| 8. "Very Thorough."

9. "Any conservation I have taught in mathematics
has been quite indirect - no planned aectivities. Your

questionnaire suggests a few possibilities.”
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10. "This is a good questionnaire - but I find my
mathematics classes do not seem to get into conservetion
topics,"

11, "I'm afraid this won't be much help. There is
little opportunity ir a crowded English curriculum as it
is now planned for emphasis on conservation as such." |

12. M"Afraid this isnt!'t what you wanted, buﬁ English
is so general "

13. M"Interesting questionhaire. In French we
discuss their intensive farming and intensive forestry.

In English, as thevstories indicate, we discusg the
conservation of natural resources,"

1y, "I find no place to discuss no smoking as a

measure to reduce forest fires.m”
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APPENDIX
INSTRUMENT USED



. Pursuant to the Montana law recouiring conservation

“to be taught in the Public Schools of Montana, it be-
comes evident that some means of measuring the amount
-of conservation education should be devised, Since con-
servation affects every facet of men's lives, it is in
every subject and activity of our schools., This makes it
difficult to measure and increases the need for mcasuring.

I am attempting to devise some means of measuring
and internreting this education in the ho»ne that my
efforts might add a little to the field of knowledge of
the "how" and the "why" of conservation,

"YOUR HELP SOLICITED

I shall be sincerely grateful for the time spent in
filling out this ocuestionnaire. I hope that each of you
will receive some benefits from reading the questionnaire
and that you may find some method or technique
that shall lighten your work and m2ke it more pleasant,

A copy of the completed study will be deposited
- with the high school for your futur~s use,

DIRECTIONS
Please rerd 211 cuestions as each cuestion may refer
to several denartments, The examples ~re¢ given only to
assist in recalling tynes of things don:. Be sure to
list all activities even though some 2re the same =s the
examale, Time spent viewing motion pictures, listening %o

outside s»neakers, etc., is to bc included.

Department Teacher

Class or club

Name of course

Rank by grade

Number of students A e ] ]



1,

3

GROUP ON SOILS

What activities do you use to show the inter-
dependence of plants, animals, soil, water,
and climate?

Ex. Make a cross-reference chart showing
the dependence of an animal on soil,
water, climate, and »lants, in
sequence,

What activities do you carry out that show
the change in chemical composition of soil
caused by growing legumes, .

Ex. Have several scmples of soils tested
in the l2boratory end tabulate the
results, '

What activities do you carry out thazt show.
the effects of adding fertilizers to soils?

Ex. Application of acid soil to litmus
vaper to record the change in color,

What activities do you carry out that show
the effect of acids in the top soil?

Ex. Bring sémples into the school room
of duff in various stages of decay.




5. Through what drojects do vou a2ttempt to show

the relationship of growth of nr~tions to
economic oractices?

Ex. Have a panel discuscion on the devel-
opment of clotlh manufacturing in the

U, S. as devendcens an 23 pumber 27
1 .

slaves in the Joubin.

A o —— e e —— ot . 5 o e e o s o o 51t e i)
B L . - R p—
C.

6. Whas activities de vov caorv nuh thrt show
tne relistionsarny of worll iow:r Jominancze
by naticuiz waich have 2 cunply of nstural
resources’”

Ex, Discvss the effeet on Grest Britian
ol obtaining colonies with naturel
réscurces,

A,
3.
C.
7. Do you find »npportunity to show the cxc..a-
sive use ¢f natural resources during war

years?

Ex., Collect data »nd graph the numver of
board feect of lumber used from 1935
to 1945, '

8. In whrt experiences does your teaching point
out the conservation osractices esooused by
the government?

=X, Have one-half the cle2ss list reasons
- for establishing the "Shelter Eelt;"
the other one-half of the class list

the results,

A



9. hat activities do vou carry out to show
th:t an abundance of naturz2l resources gives
hum2ans time for leisurse snd cultural devel-
opmant?

S2ii™ from

Ex., Get a book revi:i on
p )
Companw, z

=2

10.

TZ L0 Yy ocari o ous Lo =nov
.
4

CONRY -

v s e R I R S S
Hha s Gl o

syascrvation’

a2 clrss give :reather showingg
12t sourece of roonwo of doctor,
and othcers.,

11. Whot activities do you carry out %o =low
effects of leoss of incoma in »n¢c ar~al v .
gain in poovlition in another?

Ex., View ncws films on cdisaster 2.e2s.

A.

|
|
]
|
c. ]

]
-
i
|




12, What activities do you carry out that show
the effect of lcaching on soils heavily
irrigated?

Ex, Fill one glass container with coarse
" soil; cover the top with food coloringj;
and flood the top with water,

A,

E.

C.

13, what activities do you sponsor to show the
amount of available pl:»nt food in a2 soil?

Ex, Fill one conteiner with rich soil--
one with very poor soil--plent corn
or bezans, Notice¢ the difference in
growth,

A,

B.

C.

14, What activities do you carry out to show the
artistry of nature as compared to ugliness
of man's waste? :

Ex., A study of the effects.of excessive
logging »ractices,

15. What activities do you carry out to show
annual loss of land by flood?

Ex. Gather news items from pepers to post
on the bulletin bosrd,

A,

E,

C.




16, What activities do you carry out to show the
relation of steepness of » slone to the
volume of run-off°

Ex. Use a box filled with dirt placed at
various snelss and sorinkled with
water, o

A.

E.

C.

17. What activities do you car:y out that show
the relationship between contour farming and
color design?

Ex. Pzint farm scenes in water colors for
art class,

18, What activities do you carry out thot show
the relationship between contour farming =nd
geometric design?

Ex. Make a picture story-book showing
various designs made by water.

19, What activities do you carry out thnt show
the relationship hetween absorptive cu=slities
of soil containing much humus and those con-
taining little humus?

Ex., Fill one box with minsral esrth and
another with leaf mold, Tilt both
boxes and sprinkle with water,




20.

21.

22,

23,

- the effects of mineral deficiency on »lent

What activities do you carryv out that show
the relstion between scil texture and struc-
ture to norosity end canillerity of soils?

Ex. Punch holes in the bottom of two tin
cans., Fill one with clay--the other
with loam,  Hotice the rise of water
in the cans.

What activities do you cerry out thet show
the use thzt csn be made of gravity and fric-
tion to reduce erosion?

Ex., Take the class on & field trip to
observe the eroding efiects on plowed
ground or grass land.

A.

B,

C‘

What opportunity do you hava to illustrate

and enimel life in ocuantity producesd per acrg

Ex. Plant beans in cans filled with iden-
tical soil excepnt add phosyhzte to
one can. :

A.

B.

C.

What opportunity do you have to show the
effects of humus in the soil on its »roduc-
tion »er acra?

.~ Ex. Show & film on the fertility of soils.




2L . What activities do you carry out to show
the effect of changing m1nerals into solu-
" able form?

Ex, Plant two cont2iners of ca:rots-water
and one with plain water; the other
with minerals dissolved in water,

25. What activities do you carry out to show

that growing grass or forests build soil
fertility?.

Ex., Study U, S, Govarnmunt bullutlns on
soil m= n°gvment

A, _

B . '

C.

26, Through wh=2t experiences do vou show the
struggle for food »nroduced on mirginal l=nd
before the days of modern trans»ortation?

Ex. Conduct clesss discussions on Colonlal
home life.

27. Whet activities do vou carry out that indi-
cate that plants 2nd animals deficient in
minerals carnot nourish healthy people,

Ex, Written themes on the comparison of
health standards of new snd old
civilizations,




28, What activities do you carry out that ghow
the relative value of feods grown on soil
poor in mincrals as compared to foods grown
on rich soil? ,

Ex. Ask the county agent or homc demon-
stration agent to spcak on this sub-
Ject, :

C.

29, “hat opportunity do you 'find to teach
mechanics of soil structure?

Ex, Teke a ficld trin to an ares showing
rock slid»s ntove fertile soil--note
the stages between.,

30. Do you classify lend as to its capabilities
to »roduce food for =mn?

Ex., Ask the Soil Conservation Scervice to
explain their classification.

31. Have vcu 2ny Projects that show the reclations
ship betwcen climate and strip, or contour

ferming?
&x, The goﬁernment his films on this
sutject, '
A,
E.




32. Have you any projects that show the value of
humus in upper seil to »revent crosion and
conserve the moisture?

Ex. Mark out two small areas on the school
ground. GCover one with grass cut-
tings. Examine for moisture content
two days later.,

33. Do any of vour activitizs show how great
the cost of c¢crosion really is? . :

Ex. ‘Write to the bharbar ruthorities in New |
York or Scattle to request - information
on the cost of dredging the harbor. '




GROUP.  ON PLANTS

34, What activities do you carry out to illus-
trate the losses incurred from insects znd
discases?

Ex. Compile statistics from the U, S,
Forest 3ervice on the losses incurred
from fires, diseases, 2nd inseccts.,

35, Wwhat activities do vou carry ~ut th-t sugeest
n:w scientific developments wight use rencw-
able resourccs to replsce the items manufac-
tured out of non-renewveble resources?

Ex, Have a committee report on the letest
devzlopmznt in car bodics made of

plastics.,
A,
™
IMe
C.
36, Vhat activities do vou carry out to show
the deletion of natural resources in the
U. S.7

Ex. Let the class gather statistics on
timber growth and use, Make conw-
trasting chearts. '

37. Have you any »rojects that show the necessity
of selection and improvement of plants to
control uvver soil streta formation?

Ex, Plan for a2 lccture by the U, S.
Forest Service Grazing Supervisor,

A,
B.




38, - What activities do you carry out to show
the effects of over-grezing of pasturc land?

Ex, Teake a field trip to Mount Sentinel
to study first hzand information on
over-grazing.

39. Whnt activities do you carry out to show
the relation of "feed" and "cover™ to the
abundance of wild g=me?

Ex. Make an oil pz2inting of a decr in a
browse thicket,




GROUP ON MINERAL

- 40.  Through what activities do you show the
amount of iron ore; aluminum, timber,; etcy
in the manufacture of an sirplane; a train,

Ex. Write letters to 2 railroad csr
manufacturer and get statisticss

L1, What activities do vou carry out to show
the relationship of civiligation to m~n's
use of bronze, iron, steel, etc,?

Ex. Have the¢ clzss comoere the simultan-
eous growth of mathem=tics and the
ore industries,




GRCUP ON WATER

L2, Whet activities do vou use to illustrate
Man's dependence on water?

Ex. Mzke @ chart showing the purvose of
each »nart of a tree.

‘A’

C.

L3, Whnat activities do you cérfy out to show )
the hydrologic cycle =nd its imd2ct on 1life?

Ex. Have differunt students prenare tzlks
on rainfall, ev-poration, effect of
mountains on ths climate, ctc,

L, What activities do you carry out that how
the possibility of man producing food by
Hydroponics?
Ex. Grow carrots in chemicelly fed water,

A,

B.

C.

L5, What 2ctivities do you carry out to show
that the occans are 2 source of rencwable
resources now unused?

Ex. Have a committee report on »roducts.
of the oceans.

e
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46,

L7,

48,

L9.

What activities do you carry out that show
the necessity for adequate sup»lies of
uncontaminated water?

Ex, Let the students discuss the health
of citizens in Missoula with that of
citizens in Turkey.

What activities do you carry out that show
the value in changing areas where disease is
apt to reproduce, into an area where the
product is useful?

Ex, Have one student report on the reduce
tion of Malaria in the South,

What activities do you carry out that would
help students appreciate the waste of energy
in river floods rather than sterage and use
through electric plants?

Exs In a mathematics class have the class
compute how much electricity is
developed by one acre foot of water
falling 100 feet.,

What activities do you carry out that illus=
trate the necessity for controllng the
water flow?

Ex, Gather news items for class dlscu351on
on the damage done by floods,




GROUP ON ANIMALS

50, What activities do you use to show the
necessity of the existance of predators in
the food chain?

'Ex. Class discussion on the loss of
deer in a herd unless man hunts the
animals and uses the meat,

5%, What activities do you carry out to show
that resources may be conserved by using

"waste" products to manufacture a differcnt
product?

Ex. Take a field trip to the local
slaughter house to see what hapnens
to the "waste" products.

W =
.
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GROUP ON SOCIETY

52 What activities do you carry out to show
that resources may be conserved by more
efficient use?

Ex, Study reports from petroleun
companies zotout extracting ?asollne
from crude oil.

53. #hat activities do you carry out th-t
indiczate some rﬁsources may be used for
multiple purposes?

Ex., Send for a booklet from U, S, Dept.
of Agrlculture entitled WOod Lots
on American Farms,

A,

B.

C.

54, What activities do you carry out to show the
effects of. natural resources on national
boundries?

Ex, Have the cless make 2 series of maps
showing the different occupations of
the Szar Basin.

55, What projects do you sponsor to show the:
relation of natural resources to "ghost"
towns?

Ex, Read ond discuss The Desertcd Village
by Oliver Goldsmith,

A,

B.

C. -




56, Through what activities do you show how
such industries as the meat packers, paper

manufacturers, etc.,, rely on the natural
resources?

Ex. Have members of the class give
speeches on the wood pulp industry.

A,

B.

c.

57 . What activities do you carry out to show the
wise use, or replacement, of resources?

Ex, Let the class discuss the life of
Dr. George Carver and the results of

his experiments on the wealth of the
South,

C.

58, What activities do you carry out to show

the amount of land lost to cultivation by
wasteful methods?

Ex,  Take a field trip to areas where

gullies have been washed in culti- -
vated land.

59. What activities do you carry out to show

the increased prosperity caused by conserw
vation methods?

Ex. Let a student report on the experi-
ments of agriculture colleges on
scientific pork production.

A,

B.

C.




60, What activities do you carry out that show .
a relationship between natural resources &and
kinds of government?

Ex, Have a panel discussion on the
effects of natural resources on
culture in the democracies.

61, What activities do you carry out thet show
the need for Federa2l participation in
conservation?

Ex. Arrange to have a member of the
staff of the Bureau of Reclamation
talk on problems of the Burecau,

62, What activities do you carry out to show the

value of organization of Soil Conservation
districts?

Ex, OShow a film on soil conservation
activities,

A,

B,
c.

63, What activities do you carry out to call-
attention to the services of the county
agent, home demonstration agent?

Ex. Let.a 4-H club member report to the

class on a recent visit to the home
demonstration agent,




6l

65.

66.

67.

Do any of your activities point out that
unwise use of natural resources sided the
changes in 2ncient civilizations?

Ex. Encourage members of the class to
illustrate what hannencd to Rome
when l2and in Phonccia became worn out,

What activities do you carry out to show
the relationship betwcen na t’ral resources
end man's well-being in the scme region?

Ex. Encourage some student to gather and
record the number of fzmilies in
Missoula who live on incomes from
timber work.

What a2ctivities do you carry out th"t show
the value in conservation of hum~an life by
comnunities »lanning herlth programs?

Ex, Keep 2 note book on small pox vaccina-
tion and study the decline in cases
over the last twenty-five years,

What activities do you carry out that show
the value of conserving humen energy by
educating each verson to fulfill his
highcst capabilities?

Ex, Let the students éompare the finan-
cial exrnings of ~ll tvpes of workers
and nrofessional neonle.




68, What activities do you carry out that show
the value in conservation of human energy
by recreation supplied within a community?

Ex, Have a doctor talk to the class on
the need of oroper recreation,

69. What activities do you carry out that show
the desirable effects of recreation areas?

Ex. Meke a chart showing the continual
rise in the number of people entering
Yellowstona National Park.

70.  What activities do you carry out that show
the value of conserving humsn energy by
avocational interests?

Ex, Make a chart showing the number of

peonle who narticipnate in sports in
the U, S.

71. What activities do you carry cut to show the
value of planned harvesting?

Ex., Arrange to have 2 lecturer in from
"Trce Farmers" or from the Forest
Service on continuous harvesting.
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