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This thesis is the analysis of results of a conser-

vation reasoning test administered to 55I tenth and

eleventh grade students in the Bend Senior High School.

The testi-ng was undertaken to determine the effective-

ness of the high school conservation class and to

identify i-mprovements needed.

A standard Test of Reasoning j-n Conservation, pr€-

pared by The Conservation Foundation in cooperation with

Educational Testing Service of Princeton, New Jersey,

was used. Eighty-three of both the tenth and eleventh

grade classes had previously enrolled in the class of

conservation. The students' test scores were separated

into conservation-instructed and nonconservation-

instructed groups for each class for comparison.

Each question was analyzed separately as to what

percent of the students in each group failed to select
the correct answer ctroice listed. The percent of missed
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questions was considered a reflecticn of the adequacy of

the Bend conservation course" The test questions were

evaluated with the Katz system of item analysis and aLl.

but three of the questions were found to be satisfactory

in both the success and discrimination index"

The test scores indicated that both classes of Eend

students exceeded the norms for the test" When students

were divided into conservation-instructed and n,onconser*

vation-j-nstructed groups, each group still exceeded the

test norms except for the tenth grade conservation group..

The tenth grade conservatj-on group had a much lower nQ

than the others, which rnay be responsibl.e for the lower

scores. When the students were ptr-aced in groups of

similar IQ's, the conservation-instructed eleventh grade

students scored higher than the nonconservation-

instructed students at aII levels where a comparisotl

could be made" nn the tenth grade class, only 59 per-

cent of the conservation-instructed students scored

higher than the nonconservation students"

The results of the test indicated that the course

of conservation is weak in the areas of insects and

pestici-des, water resources, and minerals and energy.

In other resource concepts only isolated points were

revealed as being lnadequately covered. A list of

concepts, formulated from the questions in the test,



provided a basis upo:x which the co.r.rse outl -ne was

revised" Because some students do not seern to benefit

from the j-nstruction that was given r a new for;n of

course structure has been implemented which incLudes

two large group meetings, an extended laboratory perj-od,

and a short seminar each week"



AN ANALYSIS OF CONSER\ATION EDUCATION

IN SECONDAR,Y SCHOOLS

by

CHAPJ"ES I"OUTS BECKLEY

A THESIS

subrnitted to

OREGON STATE I.]NI\MRSITY

in partial fulfillment of
the requirements for the

degree of

MASTER OF SCIENCE

June L966



APPROVED:

ces
In Charge of Major

Date thesis is presented Cf-t-'. 
-*;t 

2[-. )c\.F.i,S

Typed by Erma McClanathan

Head of Departmen of Natural

uate Sc

Redacted for Privacy

Redacted for Privacy

Redacted for Privacy



TABI.,E OF CONI'EI{TS

I. The Problem and Frocedures I
Purpose of the Study I
The Method of the Study" ". 2

The Discrimination Value of the
Test Questions"". 3

The Analysis of the Test Results 5

II. The Overall Analysis of
Comparison wj-th State

Student Scores
Norms

7

7

IQ of Students Tested B

Conservation-nonconservation Students
Cornpared 9

Mean Test Score Compared with
Mean IQ by Groups It
R.elationship of l"lean Test Scores and [Q" " II
Questions on Which Conservation
Students Excelled" " L2

Summary. 15

IfI. Analysis of Questions Related to
Water Resources"." LV

Ranking of Questions in Order of
Percent Missed L9

Summary 20

IV. Analysis of Questions on Agriculture,
SoiI, trnsects, and Pesticides 2L

Soils and Fertilizers 2L

Insects and Pesticides 24

Grazing on National Forest Land 26

Ranking of Questions in Order of
Percent Missed 27

Summary 28



Analysis of
and National

Questions on Forests
Parks 29

29

Ilational Farks 3I
Ranking of Questions in Order of
Percent Missed 32

Surnmary 33

VI. Analysis of Questions on Minerals
and Energy. " 34

Questions on AIcohoI as a Motor FueI... 34

Minerals 36

CoaI 37

Miscellaneous Areas 38

Ranking of Questj-ons in Order of
Percent Missed 39

Summary 4A

VII. Analysis of Qurestions on Wildlife
Resources. " " 42

Ranking
Percent

of Questions in Order of

V.

Forests

Summary

VIII. Analysis of Miscellaneous Questions" . . . . .
Ranking of Questj-ons in Order of
Percent Mi-ssed.

Missed 43

44

45

46

Summary 47

IX. Conclusion. " 48

The Concepts trnvolved in the
Test Questions... 48

Implementation in Conservation Course.. 55

Follow-up. . . 58

Bibliography 60

Appendix 6I



LNST OE TABLES

Table I. Comparison of Mean Scores with
Test Norms 8

II. Comparison of Mean IQ with Mean
Test Score by Class . 9

III. Distnibution of Test Scores .r...... I0

IV. Comparison of Mean Test Scores with
Mean trQ's by Student Groups... II

V. Comparative Test Scores Related to
IQ -- Eleventh Grade... 13

VI. Comparative Test Scores Related to
IQ -- Tenth Grade L4

VII. Comparison of Conservation-nonconserva-
tion Students Excelling on Certain
Subjects t5

VItrI. Percent of Water Questions Missed IB

IX. Rank of Water Questions in Order
of Percent lvlissed 20

X. Percent of Agrj-culture, SoiI , Insect
and Pesticide Questions Missed 22

XI. Rank of Questions in Order of Percent
Missed -- Agriculture, Soils, Insects
and Pesticides ...... 25

XII. Pereent of Forest and National
Park Questions Missed 30

XIII. Rank of Questions in Order of Percent
Missed -- Forests and National Parks"... 32

XIV. Percent of Mineral and EnergY
Questions Mj-ssed 35

XV. Rank of Questions j-n Order of Percent
Mi-ssed -- Minerals and EnergY. . 40



XVI. Percent of Wi-Idli-fe R.esource
Questions lt{issed 43

XVII. Rank of Questions in Order of Percent
Missed -- Wildlife Resources " . " 44

XVIII. Percent of Miscellaneous Questions
Missed 46

XIX. Rank of Questions in Order of Percent
Missed -- MisceLlaneous Questions". ". ".. 46

)O(. Katz's Item Analysis
Tenth Grade Conservation 6I

XXI. Katz's Item Analysis
Tenth Grade Nonconservation 62

XXII. Katz's trtem Analysis
Eleventh Grade Conservation 63

)O(III. Katz' s trtem Analysis
Eleventh Grade Nonconservation 64

XXIV. Average Ranking by Subject Areas.. "..... 65



AN ANALYSIS OF' CONSER,VATtrON EDLTCATtrON

]tN SECONDARY SCHOOI,S

CHAPTER I

THE PROELEM AI{D PROCEDURES

The research, upon which this thesis is based,

involved the administering of a test of reasoning in

conservation and an analysis of the results. The test

was given to 282 tenth grade and 269 eleventh grade

students of the Bend Senior High School. Eighty-three

students in each class had previously been enrolled in a

class of conservation and the scores of these students

were kept separate for cornpari-son purposes.

Purtrqse of the Studv

The Bend Senior High School administration, in 1959,

approved the offering of a separate course in conserva-

tion for the science department, but very few courses of

conservation existed in public schools that could serve

as a pattern. Thus the course was developed by a process

of trial, analysis, and revision, with little guidance

from the experience of other schools. The instructor of

the course has nevetr been certain that the concepts of

conservation have been effectively presented. This

thesis research thus was undertaken to discover what

Iearnings were being achieved by the course and in order



to guide further revisions "

rhe_4q!h eq _e E_!}re. _q! udv

The Test of R_egsonl4g in Conserrzgb:Lqq, Forrn A,

published by The Conservation Foundation (2), consisting

of 45 multiple choj-ce questions, was used. It is a tirned

test of 40 minutes" The questions were designed to:

l. Test for an essential- concept or facts
relevant to it;

2. Probe students' understanding of the implica-
tions of problems i.n conservation (by applying
the relevant concept);

3. AIIow the student to indicate a preference for
various solutions or courses of action (by
making rel-evant choices from arnongi
alternatives) " (2, p. 4-5)

The normative data was compiled for the Test of

Reasoning in Conservation from tests administered to

grades 9-L2 in 36 schools in the state of Oregon in

I959-1960. The coeffi-cient of reliability for the tenth

and eleventh grade classes is 0.84. The standard error

of measurement for the tenth grade class is 3.L2, and

3.08 for the eleventh grade class. "AII of the coeffi-

cients of reliability are high enough to warrant conclu-

sions regarding lalge differences between individual

scores and small differences between larqe groups of

individuals " " (2 , p. 14, 16)



The Discrirnigatlon Value of thelest__.!2ges'b:Lo4e

In order to demonstrate that the test was of value,

the test was analyzed by using the Katz System of ntem

Analysis. (1) Martin Katz is the Editor of Publications

of the Evaluation and Advisory Servj-ce of the Educational

Testing Service, Princeton, I$ew Jersey" The system

samples a proportion of the tests and evaluates each

question in terms of percent of success and percent of

discrimination.

The ten highest papers and the ten lowest papers

were used from the conservatj-on groups. This amounted to

approximately 25 percent of the total number of papers.

The percent of success was figured by adding the number

of high papers that got the question right to the number

of low papers that got the question right and multiptying

by five. As there were 20 papers in all, each paper with

a correct answer was five percent of the total number of

papers sampled" The percent of dj-scrimination was deter-

mined by subtracting the number of low papers that got

the question right from the number of high papers and

multiplying by ten. In subtracting, the number possible

would be ten, therefore each number of difference would

be representative of ten percent"

Because there were a greater number of nonconserva-

tion students, 25 of the highest and 25 of the lowest
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papers were used to make the comparison proportionately

egual. In computing the percent of success, the total

number of correct answers for each question was multi-

plied by two because the total possj-ble was 50 and each

would therefore be two percent of the total " trn comput-

ing the percent of discrirnj-nation, the dif ference was

multiplied by four because the number possible would be

25 and each therefore would be four percent of the total"

AII four groups found question seven too easy. Any

question on which rrrore than 85 percent of the students

got it right was considered too easy. AIl groups except

the eleventh grade conservation-instructed students

scored high enough to indicate question three was too

easy. Two groups found questions 8, 30, and 44 too easy.

At least one group found questions 1, 5, I0, 13, 19, 32,

and 42 too easy. None of the groups missed any of the

questions by 25 percent or more. Therefore, none of the

questions were considered to be too hard.

AII four groups found question seven to be low in

discriminatory qualities. This is also the question aII
groups found to be too easy and the high scores left no

room for a satisfactory discrimination index. Any

question which had a discrimination index of less than

30 percent was considered to be low in discriminatory

qualities. Three of the four groups found questions 3



and 18 to also have a low discriminatlon index" Two of

the student groups found ten additional questions wi.th a

Iow discriminatj-on index" Katz says that, "selective
grouping often reduces the likelihood of sharp discrimi.-

nation and the need for it."

When the success and discrimi-nation indexes are

f igured for a class rather than a selected groLrp " the

test proves to be quite satisfactory by the standards of

the Katz Item Analysls system. Only three qr.restions 
"

numbers 3, 7 , and tr8, could be considered as possibly of

little value. The index for success and discrimination

of each student group on each questj-on can be found in

Tables XX, )iXI , >IXII , and XXIII in the Appendix.

The Analvsis of the Test Results

The performance of the Bend students is analyzed in
detaj-l in the following chapters. Chapter II covers the

entire test in a comparison with the standard mean, com-

parison of test score to trQ, comparison of students who

had the conservation course with those who had not, com-

parison of students with si.milar IQ levels, and a compar-

ison of the number of questions on which each group

exceIIed.

Following the overall analysis of the total test,
questions related to specific resources were singfed out
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for individual analysis" Chapter XII separates for
analysis the questions related to water" Chapter XV

analyzes questj-ons on agriculture, soj-Is , j-nsects , and

pesticides " Chapter V presents the questions on forests

and natj-onal parks. Chapter VI appraises the questions

on minerals and energy" The area of wildlife resources

is analyzed in Chapter VII. In Chapter VIII, three

general questions on recreation, resources yet to be

discovered, and the importance of the intelligence of

man are analyzed.

Chapter trX suills up the research and indicates how

the results are being applied to the improvement of

resource conservation instruction in the Bend Senior

High School.
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CHAPTER II

T}IE OVERALL ANALYSTS OF STUDENT SCOR,ES

The scores made by the students can be analyzed in

several different ways to make the results meaningfut" A

comparison of means from student scores and norms of the

test gives an indication of the relative achi-evement of

the students tested. The ability 1evel of the stuldents

could have an effect and a comparison therefore was rnade

with student trQ's. The scores were tabulated for the

students who have had the course in conservation so that
a comparison could be made with those who had not"

Again, the fQ was brought in as the students who had the

course in conservation were of a lewer abil-ity group,

This chapter is concluded by tabulating the questions on

which the students who have had the conservati-on course

did excel.

Comparj-son with State Norms

The scores of the students of Bend Senior High

School are higher than the norms for the test (fable I) "

The tenth grade students exceeded the norm by I.6 points

while the eleventh grade students exceeded the norm by

2.L. Information provided with the test indicated that
for a group of 300 students, a difference of 1"3 points

is significant.
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TABLE I.

Grade

IO

II

COMPARISON OF MEA}I

Number of Bend
Students Tested

282

269

SCORES

Bend
Mean

28.L
30.0

WITH TEST

Oregon
Mean

26.5
27 .9

NORMS

Difference

+I"6
+2.L

As mentioned in Chapter I, the normative data for

the test of reasoning in conservation was developed from

giving the test to students in 36 high schools in the

state of Oregon in 1959-60. The normative mean score is
therefore a mean for the state of Oregon. This is the

only mean score available for comparison purposes.

IQ gf Students Tested

The mean fQ of the Bend tenth grade students was

I05.01 while the mean IQ of the eleventh grade group was

I05.19. This indicates a quite normal group of students

with a wide distribution of ability levels. (fable II)

The tenth grade giroup was reduced by 15 students and the

eleventh grade group was reduced by ten students because

an IQ score was not avail-able for them. The students who

were removed from the group were ones who scored low on

the test of reasoning and the conservation test mean was

thereby increased by 0.2 points for both the tenth grade

group and the eleventh grade group. The IQ scores were

derived from the Henmon-NeIson test administered to the

students during their tenth grade year in school.
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T'ABLE II. COMPARISON OF MEAN
BY CLASS

IQ WITH MEAN TEST SCORE

Grade

IO

II

Number of Bend
Students

267

259

Mean IQ

I05 .0r
r05 . r9

Conservation
Test Mean

28.3
30.2

Conservationlnonconserv.ation Students Compared

rn Tabre frr, the mean for the tenth grade conserva-

tion-instructed group of students was 25.7 while the

mean fon the tenth grade group who had not had the course

was 29-L- The conservation group was 0.8 points berow

the oregon mean whire the nonconservation group was 2.6

a.bove the Oregon mean.

The eleventh grade conservation-instructed students

had a mean of 29.6 whire the ereventh grade students who

did not have the course had a mean of 3O.2. The con-

servatj-on group was r.7 points above the oregon mean and

the nonconservation group was 2.3 above the oregon mean.

rt is evident that the ereventh grade conservation
group is a higher scoring group than the tenth grade

conservation students. A more comprete anarysj-s of this
data can be made by combi-ning it with the information
found in the next section and Table IV.
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TABLE III. DISTRIBUTION OF TEST SCORES

Tenth Grade Eleventh Grade
Non- Non-

Score Conservation conservat,ion Conservation conservation
43
42
4L
40
39
38
37
36
35
34
33
32
3I
30
29
2B
27
26
25
24
23
22
2L
20
I9
IB
L7
I6
I5
L4
I3
L2
1l

I
2
4
2
6
6
4

IO
L2

9
9

L4
I3

B
L6
I0

B
I3

9
6
4
6
5
2
I
3
2
0
0
0
t
0
0

I
0
4
4
4
4
7
9

I6
6
I

IO
I1
I5
L4
I3
L7

6
I
3
3
5
7
7
2
2
3
6
0
2
0
2
0

Total Number
of

Students 83

Bend Mean 25.7
Oregon
Mean 26.5

Difference -.8

199

29.L

26.5

+2.6

83

29.6

27 .9

+L.7

IB6
30.2

27 .9

+2 .3



II
Mean Tes! gsefe Comparell with Mean IQ by qtogl,s

The tenth grade conservation-instructed students who

scored 0.8 points below the Oregon mean had a mean Ie of
95.9. (taUte IV) This 1s 3.2 below the Ie of the

eleventh grade conservation-i-nstructed students and L2"L

and 13.I below the nonconservation eleventh and tenth

grade students respectively. The low mean Ie of the

tenth grade conservation group appears to be responsible

for the low mean test score.

TABLE IV. COMPARISON OF }MAN TEST SCORES WITH MEAN
IQ's BY STUDENT GROUPS

Mean Score
Number of Conservatj-on Mean IQ
Students Test Henmon-Nelson

Tenth Grade
Conservation BI 25.6 95.9
Tenth Grade
Nonconservation 186 29.5 109"0
Eleventh Grade
Conservation 82 29.7 99. I
Eleventh Grade
Nonconservation L77 30.4 108.0

Re1atj-onship of Mean Test Scores and Ie

The eleventh grade conservation-instructed students

did better than the nonconservation-instructed students

when the comparison was made between students of similar
IQ. (fable V) The students were grouped into Ie
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intervals of five points and the test score differences

between the two groups ranged from A.79 to 8"0"

A similar comparison was made with the tenth grade

students as shown in Table Vtr, hut with this class, only

the IQ interval of 100*104 and the intervals of 9A-94

and below reveal higher scores by the conservation*

instructed students.

Q u e s t i oqE__ qn Wh :Lch_ll en Ee rya lt, :L_on_.S tqd e n tE-Ex_c e I I e d

Ten of the eleven questions on which the tenth grade

conservation students did better than the nonconservation

students were on subject matter studied in their course

of conservation" The eleventh grade conservation stu*

dents did better on 22 questions than did the noncon-

servation students and L4 of these were studied in their

course of conservation" (rable vII) There were oi:Iy six

questions related to the course in conservation on which

the tenth grade conservation students did not do better"

The eleventh grade conservation-instructed students did

less well than the nonconservation students on only

three questions which were studied in thelr course.
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TABLE V. COMPARATIVE TEST SCORES RELATED TO [Q
ELEVENTH GRADE

Number of Mean Score lttirnber of Mean Score
Conserv. Conserv. Nonconserv" Nonconserv"

IQ Range Students Students Students Students

L45-L49 I 4I"00
L4O-L44 I 38"00
I35-I39 3 34.66
I30-r34 2 33"50

L25-L29 6 32. s0

L20-L24 2 40.00 9 35"55

1I5-II9 4 35 . 50 IB 33 " 61"

rI0-II4 8 33.87 34 3t.6I
105-109 10 32.20 36 3I.41

100-104 15 30.60 28 29 .28

95-99 15 28.86 24 26.70

90-94 t5 27 .60 I0 25.40

85-89 6 27 .OO 5 19.00

80-84 4 24,50

75-79 2 L9.00

70-74 I 18.00
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TABLE VI " COMPARATI\IE TEST SCORES REI.,ATED TO TQ
TEN'TH GRADE

Number of Mean Score Number of Mean Score
Conserv. Conserv. Nonconserv. Non.conserv "

IQ Range Students Students Students Str-ldents

r50-r54 2 37"00

L45-L49 00.00

L40-L44 I 39 "00

r35-r39 I 38"00

130-134 2 36"00

L25-L29 7 33"13

L20-L24 Ir 33"90

tl5-lr9 16 36.8I

lto-Il4 B 30.25 50 3L.32

105-109 rI 30.18 38 30.34

100-104 15 28.93 28 26.78

95-99 10 25. t0 L7 28 "76

90-94 t5 25 "20 I 22.04

85-89 13 20.92 I 16.00

80-84 3 22.00 2 20,,50

75-79 4 L6.75 2 L4.50

70-74 r 1s.00

6s-69 r rr.00
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TABLE VItr" COMPARISON OF CONSERVATTON-NONCONSER',/ATtrON
STIJDENTS EXCEIJLING ON CERTAIN QUESTIO}TS

Tenth El-eventh
Grade Grade

Number of questions in which the
conservation students excelled
over the nonconservation students. IL 22

Number of questions bearing a con-
nection to the conservation course
i-n which conservation students
excelled over the nonconservation
students.

Number of questions bearing a con-
nection to the conservation course
in whi-ch the conservation students
did not excel.

lo L4

63

Number of questions with no connection
to the conservation course in which
the conservati-on students excelled
over the nonconservation students. I I

Sgrnpaqv

The students of the Bend Senior High School scored

higher than the normative mean for the test" The IQ

scores of the students who took the test were typical of

a normal group of students. Vf,hen the students were

separated into groups of those who had completed a

course in conservatj-on and those who had not, the tenth

grade conservation-instructed students scored below the

Oregon mean. This surprising result is probably

explained by the IQ scores of these students which
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reveal that the tenth grade conservation students are a
Iow ability group"

When students were placed in groups of sj-mj-Iar XQ

scores, the eleventh grade conservation-inst.ructed group

of students scored higher than those who did not take

the course in conservation. In the tenth grade conserva*

tion-instructed group, 47 students scored higher as

against 32 who did not"
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CHAPTER III

ANALYSIS OF QUESTIONS REIJATED TO WATER RESOURCES

The water resource oriented questions ranged frorn

problems of securing fresh water from sea water, to
characteristics of rainfall, water conservation, use-

ability, and the carpplexity of large dams. Over 36.0

percent of the students marked incorrectly five of the

seven questions concerned with water resources. By

examining the rate at which the questions were missed as

weII as the subject matter of the question, the adequacy

of the course instructi-on could be determined and

revisions planned.

Question 15 asked for a source of an almost un-

Iimited supply of useable fresh water. The higher

ability groups scored well on this questJ-on whereas the

lower ability groups did not. (fable VIII) of the dif-
ferent choices for an answer, the correct one was an

economical method of desalting sea water.

The characterist j-cs of tj-me , place, and amount of

rainfall which determi-nes its usefulness to man was

answered satisfactorily by all groups except the tenth

grade conservation students. (Question 23)'

On questlon 24, aII groups scored low. The question

was missed by 55.4 to 72.4 percent of the students. The
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question asks about the practice man is mainly concerned

with in applying conservatj-on to the water suppI.y" The

answer was to delay the return of precipitation to the

oceans. Question 25 was on the principle that the

useability of water is dependent upon how the water is

going to be used" AII groups missed this question by 50

percent or greater.

TABLE VIII" PERCENT OF WATER QI'ESTIONS MISSED

Question Tenth Grade Eleventh Grade
Number Conserv. Nonconserv. Conserv" Nonconserv"

Is 53"0 2B-L 43"4 2A"4

23 42.2 L7 .6 25.3 20.4
24 1L.L ',72.4 s5"4 6I"3
25 7L.L 53 .8 56 .6 50.0
26 66-3 63.8 60"2 70-9
27 53.0 45 "2 55 .4 48 .4
28 43 "4 38.2 36.1 4L "4

There followed a question on the idea that a mul-

tiple purpose dam has a major problem in the difficulty
of serving equally different purposes which are con-

flicting. This question, number 26, was missed by 60

percent or more of the students in each group. A

question suggesting that a full reservoir can not

function in flood control was difficult" This fact was

not recognj-zed by the students and from 45.2 to 55.4

percent missed the question.
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Question 2A asked for the principle which would

generally make the most water avaj-lable for a variety of

uses " trn recognj-zing that a better regulat j-on of stream

flow is involved, the students did somewhat better and

the number who missed the question ranged from 36"1 to

43.4 percent"

R+nkinq of Que.stioqs in grdeq ef Percent Missqd

By placing the questions in order as determined by

the percent of the students who missed the questions, a
ranking of the questions can be made. That questj-on

which ranks first would be the questj-on upon which the

students did the poorest. These are the questj-ons on

subject matter or principles and concepts which should

get the greatest attention in making revisions in the

course outline. In Table IX, the questions on water

resources are shown as being some of the questions on

which the students scored the lowest. Question 24,

ranking f irst, was the quest j-on which was missed most

often by the tenth grade students, and question 26 was

ranked second of all the questions that the eleventh

grade students rnissed the most.
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TABLE IX" RANK OF
MISSED

Test
Question Number

l5
23

24

25

26

27

2A

WATER QLIESTIONS TN ORDER OF FERCEI{T

Rar:.k of the Question
Tenth Grade Eleventh Grade
Students Students

24th 28rh
32nd 30th
Ist 4th
7th Brh
3rd 2nd

14th 9rh
19th IBth

Summarv

The performance of the students on questions

related to the water resources indicates a definite

deficiency in their educational background. The sub-

jects of delaying the return of precipitation to the

oceans, the useability of waten, and problems of

multiple purpose dams were among those which the stu-

dents missed the most of the entire test.
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CHAPTER IV

ANAI,YSIS OF QUESTIOI$S ON AGRICUL!'URE,
SOILS, trNSECTS, AI{D PESTtrCTDES

The subject area of agriculture included questions

on which the Bend students did well and others on which

they scored poorly. AII- of the questions included in

this section are closely related, 1ret they can easily be

subdivided. Five of the questions are on the subject of

soils and fertilizers, five on insects and pesticides,

and four on the grazing of cattle on national forest

range. Generally speaking, the students did the best on

those questions related to grazing and the poorest on

those questions related to insects and pesticj-des.

Soils and Fertilizers

Question four presents the matter of nitrogen-

fixing powers of peas, beans, or clover, and the student

was asked to relate this as a renewable resource. The

tenth grade conservation group scored poorly on this

question with 47.O percent of the students missing it.

The other groups \irere at the lower lirnits of the satis-

factory level, ranging from 30.1 percent to 34.9 percent

misses. (tabte x)

Question ten asserted that the greatest damage to

the country's fertile soil is erosion. This fact was
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TABLE X.

Question
Number

4

IO

20

2L

22

37

3B

39

40

4L

42

43

44

45

PERCENT OF AGRTCTILTURE , SOTL, INSECT AND
PESTICTDE QIIESTIONS MTSSED

Tenth Grade Eleventh Grade
Conserv. Nonconserv. Conserv. Nonconserv.

47 .O 33.2 34.9 30.I

L3.2 2L.6 20.5 26.9

32.5 34 "2 34 .9 29 .A

26.5 32.2 25 .3 30.6

53.0 37 .2 s0.6 34.9

56.6 48.2 47 .O 47 .B

53.0 33.7 30.1 29.6

80.7 66 .B 80.7 7 L.5

79 .5 45 .7 63 .8 52 .2

65 . I s3.3 48.2 36 .6

2L.7 22.L 9 .6 L6.7

43.4 34.7 27 .7 32.8

r9.3 20.6 7 .2 1I.3

25 .3 2L.6 t0. B L2.4
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easily recognized by aII groups and especially by the

tenth grade conservation students. OnIy L3.2 percent of

these students missed this qr.lestion. In both classes,

the conservation groups scored higher than the noncon-

servation groups by 6.4 to 8.4 percent.

The conservation of soil and water, to have soil

available to produce farm and forest products for a rnuch

larger population in the future, is the problem in ques-

tion 20. AII groups were quite uniforrn in answering this

question. The percent of misses ranged frorn 29.O to

34.9 -

trn question 2L, the best reason for conserving soil-

was to be matched with the answer choice that it protects

the nation's water supply. AIf groups were nearly the

same in the percent missing the question.

The conservation gror,rps scored poorly on question 22

which asked for understanding the ability of the Llnited

States to produce Iarge surpl.uses of food. The student

was asked to select the answer choice that was not true.

The choice to be selected specifj-ed that a higher per-

centage of the population of the United States was

engaged in agriculture than in most other countries.

V'/hile over half of the conservation groups missed this
question, only 34.9 percent of the eleventh grade non-

conservation group and 37.2 percent of the tenth grade

nonconservation group nrissed it.
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trnsects and Pesticides

As a group, the students scored the lowest on the

insect and pesticide questions of any of the categories

in the entire test. In the questions on insects and

pesticides was the question whj-ch the eleventh grade

class missed the most. This same question ranked second

in being mj-ssed by the tenth grade students. (faUte X)

Question 37 asks for a factor which is least im-

portant in assuring that a chemical pesticide is used

safely. The negative choice, application of the pesti-

cide when the Iand is dry, was correct as opposed to

such factors as prior testing under field condi-tions,

use in minimum effective amounts for a particular pest,

and choosing a highly selective pesticide. The student

groups missed this question from 47.O to 56.6 percent.

AII groups except the tenth grade conservation

students did fairly well on question 38 which asked for
a definition of an insect pest" The correct choice was

an insect judged harmful to man's interests. Fifty-
three percent of the tenth grade conservation students

missed it.

The meaning of biological control of insect pests,

asked for in question 39, was the question missed most by

the eleventh grade students. (tabte xr) The percent of

the students who missed this question ranges from 66.8
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TABLE XI " RANK OF' QT.MSTTONTS IN ORDER OF PER,EENT
MISSED -- AGRICULTI]R,E, SOtrLS , ],}TSECTS
AIID PESTICIDES

Test
Question

Nurnber

4

IO

20

2L

22

37

3B

39

40

4L

42

43

44

45

Rank of Question
Tenth Grade Students Eleventh Grade Students

22md 22nd

4lst 29Lh

25rh 24th

28rh 2VLh

t7rh l7rh

ltth lrrh

20rh 26Lh

2nd Ist

9th 6rh

Brh r5th

36th 38rh

2lst 23rd

37th 43rd

34th 4lst
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to 80.7. The choice, control through the action of other

living organisms, did not seern to register with many of
the students-

Question 40 was missed by over half the students

except for the tenth grade nonconservation group, and

even 45.7 percent of thenr missed it. It asked for the

reason why a strain of insect develops which is resistant
to a particular pesticide at a given dosage" trt was not

easy for the students to pick the right answer, the

survival and the reproduction of resistant individual-s.

In question 4I, the students were to select the

choice of eradicating a particular pest, once and for
all, as not bei-ng an essential requirement of a chemieal

pesticide. Over one-half of the tenth grade class mj_ssed

the question, and 36.6 percent of the nonconservation

eleventh grade students and 48"2 percent of the consetrva-

tion eleventh grade students answered incorrectly"

GFa?inq qn National tr'ores! Land

AII groups of students did well on question 42,

which related overgrazing as a reason why the number of
sheep and cattle on a national forest range should be

Iimited. Of the four questions in this category, the

students did the poorest on question 43 which brought out

the matter of whether the qovernment should have the
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right to charge ranchers for using the national- forest
range. The tenth grade conservatj-on group of students

did the poorest of the four groups, as 43,4 percent

missed the answer that it was right to charge because the

national forest range belongs to aII the people" The

other three groups rnissed the question by 2'7 ,7 to 34.'7

percent.

Very satisfactory was the response to question 44 on

requiring the rancher to keep his cattle on the move to
prevent the grass from being eaten too close to the

ground" The students also recognized well " in question

45, that the number of animals that can be al-lowed to
graze each year on a certain range depends upon the con-

dition of the range forage plants.

Rankinq of Ques.tions in Order gf Fercent_Missed

In this category is found one of the most often

missed questions of the test. The subject of bioloEical
control of insects was ranked first as being the question

that was mj-ssed most by the eleventh grade students.

This same question was second of aII the questions that
the tenth grade class missed the most. This question was

part of a five question seri-es on insects and pesticides,

the special subject area in which both classes showed

greatest error. Table XI gives the ranking of all
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questions discussed in this chapter"

Summagy

AII groups of students achieved from satj-sfactory

to quite good scores on the group of questions related

to the grazLng of cattle and sheep on national forest
range. In aII but three cases all groups satisfactorily

answered the questions on soils and fertilizers " On the

other hand, aII groups were unsatisfactory in their
ability to reason about the concepts involved j-n the

five questions on insects and pesticides 
"
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CHAF'TER, V

ANAI,YSIS OF QUESTTONS ON FORESTS
ANTD NATIONAL PARKS

AII students scored weII on the questions about

forests and national parks with the exception of the

eleventh grade nonconservation group on question 29 and

the tenth grade conservation-instructed group on question

31.. Both of these questions were on the subject of

nat j-onal parks. Along with the section on grazing,

analyzed in Chapter IV, both classes did the best on the

subject areas of forests and national parks.

Forests

Question three brought out the fact that a weII-

manaqed forest includes some trees that are cut and some

that are planted at regular intervals. The students

were to select the answer choice that this is an example

of management of a renewable resource. AII groups did

weII, with the eleventh grade conservation-instructed

students doing the best and scoring 7.3 percent higher

than the eleventh grade nonconservation group. On the

other hand, the tenth grade conservation-instructed

group scored poorer by 8.6 percent than did the tenth
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grade nonconservation group" (fabJ-e XUf )

TABI,E XtrT "

Question
Number

3

9

29

30

31

32

PERCENT OI' FOREST AND
QUESTIONS MISSED

Tenth Grade
Conserv" Nonconserv"

2L.7 13 " I

20.5 L7 .L

36.1 35 "2

I5"I 2L"L

38.6 31.7

22 "9 23.6

NATNONAL PARK

Eleventh Grade
Conserv. Nonconserv"

7.2 L4"5

25.3 3r"7

25 "3 43.A

I0"B 7.5

24.1, L9 "9

19"3 L9"9

The tenth grade conservation-instructed students

scored 4.8 percent better than the eleventh grade con-

servation-instructed students on guestion nine relating
to the prevention of forest fires. The tenth grade non-

conservation students sqored L4.6 percent better on this
same question than did the eleventh grade nonconservation

students. The range of scores was generally satisfac-
tory, with none of the groups missi-ng more than 3L.7

percent" To educate the public about the loss resulting
from forest fires was the choice the students should

have selected instead of forest entry licenses, con-

structing firebreaks, or increasing research on seeding

of rain clouds.
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National Farks

Forty-three percent of the elever:th qrade nor:co:i-

servatj-on group missed question 29, which asked tl:.e

student to select the power of Congress used ir estab-

Iishing national parks" (fabi"e XI[) To provide for the

general welfare was the correct choice" The other groups

found the question almost as dj-fficult, although only

25 "3 percent of the eleventh grade conservation-instruct.-

ed students missed it" To reserve unspoiled areas of

natural beauty for recreation was a correct choice in

establishing the main purpose of the national parks, and

all groups did well" The percent missed ranged from '7"5

to 2L.L on this question, number 30"

In question 3I, the cutting of fees for facil.it j-es

in the parks was the correct negative choice as not

being a reason why the number of Americans visiting

national parks would probably i,ncrease in the future.

Other cholces suggested more Ieisure time, i.mproved

transportation, and a large increase in population. The

tenttr grade conservation-j-nstructed group missed this
question at the rate of 38"6 percent. The other groups

did better, with the eleventh grade nonconservation

group doing the best" OnIy 19"9 percent of them missed

this questj-on.

Alt groups did weII on questj-on 32 which asked for
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the choice, that the natural condition of a nati-onal park

would be destroyed if trees were to be cut, as a reason

why trees are not harvested for lumber in a national

park.

Rankinq of Qgestion j-n Order of Percent Misse9

The questions in this section were ranked 23rd or

Iower except for question 29, which ranked lgth for the

eleventh grade class. (table xtrIl) ftre lower ranking of

questions in this section indicates that the students

scored well on questions concerned with forests and

national parks.

TABLE XIII" RANK OF QUESTIONS IN ORDER OF PERCENT
MISSED FORESTS AND NATIONAL PARKS

Test
Question Rank of Question
Number Tenth Grade Students Eleventh Grade Students

9

29

30

3l

32

43rd

42nd

23rd

39rh

26th

33rd

40th

25l-.h

l9rh

44Lh

3Ist

3 3rd
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SummgEy

The tenth grade students scored the highest on the

forest questions as a category of two or more questions 
"

The eleventh grade class did not do quite as well- in

this category because they scored lower on question nine

concerned with the prevention of forest fires " Both

classes scored weII on the questj-ons in the national

parks category, doing better in the entire test only on

those questions about grazing, forests, and the three

questions of a general nature.
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CHAPTER Vtr

ANALYSIS OF QLiESTIOT\S ON MIISERAI"S AND EISERGI/

The students of Bend High School scored low on the

questions in the category of minerals and energy. Four

questions were concerned with the use of alcohol as a

motor fuel, and the students did poorly on them. Two

questions were on metallic minerals, two on coal, and

one question each on the subjects of petroleum, minerals

from the seae energy from the sun, and energy from the

heat of the center of the earth" An analysis of each

question shows very few cases where student background

was adequate to achieve high scores"

Questions on Alcohol_ as a Moto.r Fue1.

The concept involved in this series of questions is

related to the fermenting of surplus farm products to

produce alcohol as a substitute motor fuel " In question

33, the students were asked to consider this possibility

of using such a fuel in terms of such questions as:

WiIl it help to conserve natural resources? What wiII

it cost? trs it practical from a technical viewpoi-nt?

The final and least important of the choices given was:

How will the new fuel be distributed to motorists? This

is what the student was asked to recognize as the correct
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answer " The el.eventh grade nonconservation studer:,ts dj-d

the best of the four groups but still , 42.5 percent of

them mj-ssed the question" The eleventh grade conserva-

tion-instructed students did the worst, with 56"6 percent

missing it" (rab1e XIV)

TABLE XtrV"

Question
Number

t
2

II

L2

L4

L7

IB

I9

33

34

35

36

PERCENT OF MINERAL AI{ID
MISSED

Tenth crade
Conserv" Nonconserv.

25"3 16"6

54 "2 46.7

56"6 4L"2

42 "2 26 .6

38 " 6 26.L

57 .8 35 .2

54 "2 67 "3

33.7 23.6

54.2 46.2

59 ,0 40.2

56.6 48.7

72"3 60.8

ENERGY QUEST]IIf,NS

Eleventh Grade
Conserv. Nonconserv"

L5.7 It"B
42 "2 44.6

53.0 48 "9

3r.3 15.6

32.5 3L "V

36 " I 3L.2

60.2 69.9

L5.7 18"3

56.6 42.5

33 "7 43.0

56.6 4L "4

59 " O 52.7

If alcohol were produced for motor fuel from the

fermentation of farm products, the production of farm

products would increase" This assertion was the correct

association asked for in questi-on 34, and it eliminates
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such wrorlgr choices as t.he developrnent of diesel*powered

aut.omobj-J-es, bui-lding of smal-ter autornobile engines, and

stopping the drilling of oil wells " The question was

missed by 33 "7 percent of the eleventh grade conserva-

tion-instructed student.s, but the other groups rnj..ssed it
by 4A"2 to 59"0 percent."

A troublesome economic problem that might arj.se if
alcohol were to be used for motor fueL is asked for in
question 35 " AII groups scored low in recogn,i,zing that
a result might be a decreased demand for gasoline.

Question 36 asks if the recommendation of using aicohol

for motor fuel should be ignored. None of the groups

scored very high in selecting the correct choice that the

recommendation should not be j-gnored because automobile

engines could be converted to use alcohol.

Minerals

Over one-half of the students could not select the

two essen:tial mineral resources which the tlni_ted States

does not need to import, asked for in qilestion IB " The

correct choice, molybdenum and magnesj-um, was listed
with three other choi-ces of two minerals each.

The other question on minerals brought out that
the point of view concerning world-wide conservation of
minerals should be for the United States to cooperate
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in international efforts to develop mineral resources.

This question was answered satisfactorily, as the percent

of misses ranged from only L5.7 to 33 "7. (Question 19)

CoaI

Question two asked the students to recognize that

if millions of years are necessary to develop coal

through natural processes, coal therefore is a nonrenew-

able resource that is lost permanently upon use. This

question was missed by 54.2 percent of the tenth grade

conservation-instructed students, and the other three

groups were little better with the percent missed rang-

ing from 42.2 to 46"7.

That there is a huge amount of the mineral called

coal in the earth's crust is the choice which should

have been selected for question L4 " The question

asserted that the known supply of coal is equal to a

I5-mile cube, and what has been used to date is only a

nick in the corner of the cube. The tenth grade con-

servation-instructed group of students were the lowest

of the four: groups with 38.6 percent of them missing the

question. The other three groups were satisfactory with

from 26"L to 32.5 percent.
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MiscelLaneous Areas

Th.e students scored well oa question one, which

asked them to recogr:ize that an example of an inexhausL-

ible resource j-s the sun which will continue to suppl-y

Iight and heat for at least another billion years" ?he

el.eventh grade noncor:servat j-on students scored highest,

only tI.B percent rnissing the question. The tenth grade

conservation-instructed students scored the lowest of the

other three groups with 25"3 percent of them rni.ssi-ng the

questi.on "

Man has been fortunate for the past few decades,

because the new reserves of petrol.eum discovered each

year have exceeded the total amount used for each year.

In question lI, this fact was presented and the students

were asked to recogrmLze that this could only mean that

the oil reserves wor.rld pnobabJ-y last longer than was

previously predicted" Over 40 percent of the noncon-

servation students and over 50 percent of the conserva-

tion-instructed students failed to recognize this
relationshi-p in the face of such other choices as the

possibility that man will never use up the earth's oil
reserves, that new underground supplies of crude oil are

being created rapidly each year, and that the annual

consumption of petroleum has not been increasJ-ng.

The conservation-instructed groups of students
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scored lower by 15 percent than did the nonconservatj-on

students on question L2, whj-ch points out that the

reason why man j-s limited in obtainj-ng certain minerals

from the sea is the lack of an economical method of

extraction" The tenth grade conservation-instructed

students were low, 42-2 percent missing this question"

The tenth grade conservation-instructed group of

students also scored far lower on question L7 that

Iisted "heat from the center of the earth" as a choice

that should have been selected for the question of a

source of energy to which the least attentj-on had been

given by American scientj-sts. The other three groups

missed this question by 3L.2 to 36.I percent.

Rankinq of QuestL:LqnE_ jln grdef gf Pelcent Missed

In ranking these questions to show which ones were

missed the most, only four questions in the entire test
were missed more than question 18 by the tenth grade

students, and only two were missed more than question 18

by the eleventh grade students " Question 36 was fourth
and seventh for tenth and eleventh grade students

respectively. (rable xv)

The question on which the students scored highest

in this section was number one, ranking 40th and 39th,

and it was on the subject of energy from the sun. The
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ranking of the other questions discussed in this chapter

is found in Table XV"

TABLE XV" RANK OF QUESTIONS tr}il ORDER OF PERCENT
MISSED .- MINERALS A\iD ENERGY

Test
Question

Number

I

2

II

L2

L4

L7

t8

I9

33

34

35

36

Rank of
Tenth Grade Students

40th

t_2rh

15th

2VEh

29th

lBth

5rh

3Ist

r3rh

I6rh

Ioth

4th

Question
Eleventh Grade Students

39th

t4rh

Ioth

32nd

2 lst

20th

3rd

36th

I2rh

l6th

l3th

7th

Summary

The questions concerned with minerals and energy

were generally difficult for the student. As a subject

area, these questions ranked just after the questions

from the areas of insects and pesticides, and water, in
the degree of difficulty they provided for the students.
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See Table XXIV in the appendix which reveal-s the

average ranking of questions by subject area.
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CHAPTER VII

ANALYSIS OF QIIESTTONS ON WILDLIFE RESOURCES

Three questions were included in the test about

wildlife. Students scored quite Iow on one but quite

weII on the other two. Students who had the course in
conservation scored much higher on one of the questions.

Question six related the justificatj-on for permit-

ting hunting on g,ame refuges at certain times. The

choice for which the least justification existed was to

be marked. Over one-half of aII four groups missed this
question. Supplying the country with much needed food,

was the correct choice and should have been selected

over the other choices of recreation, anj-mal starvation,
and elimination of unfit young animals. (table XVI)

Question eight produced statistics which undoubtedly

correlate with havi.ng had the class in conservation. The

question asks for the factor which makes it possible for
small mammals to live near citles. In addition to the

correct choice, cover and food supply are available, the

alternative answers were, hunting laws are strictly en-

forced, dogs are kept leashed, and their natural enemies

are controlled. In the Bend conservation classes,

speclal emphasis was placed upon wildlife survival being

initially dependent upon food, water, and cover. The
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tenth and eleventh grade conse.rvation classes missed this

question 9.6 and 3.6 percent respectively. On the other

hand, the tenth and eleventh grade nonconservatj-on stu*

dents missed this saJne question 36.7 and 25 "B percent

respectively.

Question 13 requires the student to associate the

wise conservation of wildlife with setting of h"rrnting

restrictions based on a yearly survey of conditions.

AII groups achieved a high percent of correct answers "

TABLE XVI"

Question
Number

6

8

l3

PERCENT OF WILDLIFE RESOURCE QUESTNONS
MISSED

Tenth Grade
Conserv. Nonconserv"

68 "7 sB. B

9 .6 36.7

L2.O L6.6

Eleventh Grade
Conserv. Nonconserv.

53.0 58 " I

3.6 25 .B

r3.3 L7 .2

Rankinq of Questio+s. in Order of Percent Missgd

Question six was ranked as the sixth most difficult

questi-on for the tenth grade students, and fifth most

difficult question for the eleventh grade students to

achieve a correct answer. On the other hand, the stu-

dents were able to achieve a high percent of correct

answers for the other two questions. Question 13 ranked

44|uh for the tenth grade students, meaning that only one

other question irr the test was answered correctly by
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more students. (rable xvrr)

TABI/E XVII. RANK OF QIIESTIONS IN OR.DER OF PERCENT
MISSED -- WILDLIFE RESOTJRCES

Test
Question Rank of euestion
Number Tenth Grade Students Eleventh Grade Students

6 6rh 5rh

I 30th 34rh

t3 44Eh 37th

Summarv

The students indicate a background knowledge about

wildlife survival requirements and the necessary basis

for setting harvest regulations. They did not indicate
a clear understanding of the justification of occasion-

aIIy permitting hunting on game refuges.
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CHAPTER VXII

ANALYSIS OF MISCELL,ANEOUS OUESTIO}IS

Three questions in this conservation test of reason-

ing could not be placed in any specific category. One

question on recreation was the one on which all students

achieved the highest scores of any on the test. Reason-

ing on the other two questions was good.

That thoughtfulness on the part of visitors to a

recreation area is more important than space. trash cans,

or attendants to keep the area free of litter, is the

point to question seven" AIt groups scored the highest

on this question of any in the test. AII students in

the eleventh grade conservation-instructed group got this

question correct, and the percent of misses by the other

groups ranged from 0.53 to 3.6. (table XVIII)

In question five, the students indicate a realiza-

tion that there are resource substances yet to be dis-

covered or those for which a use is yet to be found.

The eleventh grade nonconservation students missed this
question only at the rate of 7.5 percent, and the group

which achieved the lowest score, the tenth grade con-

servation-instructed students, were stilI satisfactory

at 26.5 percent.

From L6.7 to 24.L percent of the student groups
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missed question 1.6, which asked the students to indj..cate

that the intelligence of man was a more essentj-al re-
source than iron deposits, oil deposits, or unspoiled

wilderness regions.

TABLE XVIII" PERCENT OI' MISCELLANEOUS QIIESTIONS MISSED

Tenth Grade Eleventh Grade
Conserv" Nonconserv. Conserv. Nonconserv"

26.5 L7 .L L6.9 7 .5

3.6 2.O none " 53

24.L 2L.6 22.9 L6.7

Rankinq of _Questions in Order of Percent M.Lssed

fn Table XIX, question seven is ranked 45th, i-ndi-

cating that it was the question upon which both classes

achieved the highest score. The other two questions of

a general nature were also found to be ones which the

students understood and a high percent of them marked

the correct choice.

rABLE xrx' 
YilIr3[r3ffi5I3}[3#H-?53ER oF PERCENT MrssED

Question
Number

5

7

16

Question
Number

5

7

t6

Rank of Question
Tenth Grade Students Eleventh Grade Students

38th 42nd

45th 45th

35rh 35th
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Summary

The students understand weII about the care of a

recreation area. They also realize that the intelligence

of man is important and will play an i-mportant part in
conserving and managing those resources for which a use

has not yet been discgvered, until such a tirne as man's

j-ntelligence may find a useful purpose for them.
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CHAPTER IX

CONCLUSTO},{

The results of this testing research show that in
the Bend Senior lIigh School the class in conservation

does provide background knowledge and understandj-ngs of
natural resources, but there are some areas in which the

conservation course has failed. An understanding of
certain concepts is evidently Iacking, and realLzLng

thj-s, an j-nstructor may modify the course outline to
correct the inadequacy of the course. trn some instances,

the subject matter may be presented but the students

fail to cornprehend. trn this case, a modification of the

presentation may be in order.

The Cplccepts Involved in the Tes'E_lQgestions

Each question in the Test of Reasoning j-n Conserva-

tion suggests one or more concepts. If students are

prepared to answer questions about our natural resources,

the course material must provide the information that
Ieads to an understanding of these concepts. A list of
these concepts can be used to aid in making changes j_n

the course outline.

Concepts on Water Resources

The performance of the students on questions
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related to water resources indicated a defini-te defi-
ciency in their educational background. In fact, stu-
dents in the conservation crass at the Bend senior High

school did not have a unit about water resources. Based

upon the results of the test, it is clear that the con-

servation course shourd i-ncrude materiar to formurate

such concepts as the following j-n the minds of the

students, that:
t. The hydrol-ogic cycle is a basis for supply of water.

2. The ocean is the original reservoir of water.

3. The ocean j-s for practical purposes an "unlimited,'
supply of water for human use providing an economical
way of desalting can be discovered.

4. The total precipitation of the nation is adequate
but in places not enough fa1ls at the right time.

5. Increasing man's use of water depends upon control
and management of water as it returns to the oceans"

6 - when a dam is built for a wide variety of uses, there
is bound to be problems arising from conflicts of
interest.

7. A reservoir must be partially empty if it j-s to have
any value as a flood control unit.

8 - The useabirity of water depends upon the requirements
of the use to which it wiII be put.
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Cq4geptE_o4_rAgqiculturg,,Soi,Is, Insects, and pest:Lcides

The scores on the questions dealing with agricuJ_ture,

soj-ls, i.nsects, and pesticides suggest a need for greater

emphasis 1n the course outline. The concepts associated

with the questions on the conservation test, and which

no doubt should be presented in the course, are as

follows:

1. That legume plants add nitrogen to the soil.
2 " That erosion may destroy in minutes the fertile soil

that took hundreds of years to develop.

3. That conservation of soil and water is important
today, even though we have food surpluses, because
of the demands to be made by an increased human

population in the future.
4 " That soil conservation directly and indirectly

greatly affects water conservation.

5" That the United States has a very advanced agricul-
tural technology.

6. That the United States has a large amount of good
farm land in proportion to the population.

7 " That farmers j-n the United States receive much help
and information from the federal government.

B" That agricultural and forestry production may create
an unnatural condition where insects cannot be kept
in check by their natural enemies.

9 - That artificial control of insects is necessary when
their numbers i-nterfere with man's interests.
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I0" That testing of new chemicals for the control of
insect pests should be done under actual field
condj-tions before they are reL.eased"

tI. That pest j-cides should be used only in the amounts
necessary to be effective for a particular pest"

L2" That wherever possible, the pesticide should be as

highJ-y selective as possible to safeguard other
Iiving things "

t3 " That only those insects proven to be harmful should
be contr:olled.

L4" That biological control of an insect pest involves
the use of other living organisms that are usually
a natr":ral enerny of the pest "

15. That some insect pests may be resistant to a partic-
ular pesticide at a given rate, and by their sur-
vival, breed a host of resistant insects for which
stronger rates of a pesticide or another pesticide
wilI be necessary.

16. That a pesticide should not in any way affect the
use or function of mineral, soil, or water.

L7. That a pesticide should not be harmful to any form
of wildlife or vegetation"

18. That a pesticide should not be harmful to public
health.

19" That grazing al-lotments control the number of
animals to prevent overgrazing.

20 " That range allotments should be set according to
the carrying capacJ-ty of the range as determined
by yearly surveys.
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Con_cegEs_ o_n FoLes Es_afrd N_qtiopgl__Pqrl<q

The percent of su.ccess achieved by the students in

this area would tend to i.ndicate adequate instructlon

except for a few minor points. Greater emphasis upon

the following concepts perhaps is suggested by the scores"

1" That hunnan carelessn,ess is a major cause of forest
fires "

2 " That Congress has specific powers in the interest of
the qeneral public involving resource areas "

3" That forests are a renewable resource"

4. That provisions for recreational areas, including
natural areas, are important to present as weII as

future generations "

5. That recreation of all kinds wiII increase because
of more leisure time and improved transportation"

6 " That an rncrease in hurnan population wiII increase
the recreatj-onal pressure on public lands.

7 . That the natural condition desired of a nati-onal
park is not cornpatible with forest management for
production.

Concepls__sl_ Minerals and Energy

The subject of minerals has not been included in

the conservation course of study" The low score achieve-

ment by the students and the emphasis given the subject

of mineral resources on this test indicates that greater

emphasis should be given to this area of study. The

following includes the major concepts which the test



53

questions involved"

I" The sun, for aII pnactical purposes, is an inex-
haustible resource of energy light and heat"

2. That coal is not be j"ng formed at the present time ,

at least not in rates and quantities to be of value"

3" That coal reserves will some day be exhausted and

substj-tutes wi-l-I be necessary"

4 " That oil i-s a nonrenewable resource that wiII some

day be exhausted.

5 " That new discoveries of coal and oil extends the
time that these resources will be available to man.,

6. That the sea is r:ich in many minerals and the
availability of them is dependent upon an econorn-

lca1 method of extraction"

7. That an apparent superabundance of a resource may

Iead to waste and carelessness and a realization
too late for its conservation.

B. That there are still untapped sources of energy
such as the heat from the center of the earth"

9. That the Ilni-ted States is not self-suf ficient in
all essential minerals.

I0. That mineral needs necessitate international co-
operation for development and use of the world's
mi-neral resources.

II. That mineral motor fuels wiII some day be exhausted
and that a substj-tute source of energy will be

needed.
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C on_q_ep!_q__o4__W i_Lq I 4_! e Re-s o-r:r ee_s

The three questions about wildlife resources

involved the following concepts:

I " That the population of wildlife should be kept in
balance with the carrying capacity of the land"

2. That hunting is a humane method of controlling
wildlife numbers.

3" That food, water, and cover are the initial prereq*
uisites to wildlife survival.

4" That wildlife conditions can change from one year to
another, requiring harvest regulations based upon
yearl.y surveys "

5" That the primary purpose in man's harvest of wild-
life resources has changed from securing a food
supply to providing outdoor recreation.

Mi s c e I lgne ou e_lle4g egqq

Three questions in this test could not be related

to any specific resource. Concepts suggested by these

questions were as follows:

I. That thoughtfulness on the part of visitors to a

recreation area is more important in keeping the
area unlittered than any other factor.

2. That there undoubtedly are resource substances of
value yet to be discovered.

3. That there are resource substances for which a

valuable use is yet to be found.

4. That the wise use of natural resources j-s dependent
upon the intelligence of man.
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Implemqqlatign in Consgrvation Cou,rse

The testing of students in their ability to reason

the concepts of conservation was not a means to an end

nor was it an end to a terminal project. Rather it was

a step of evaluation to determine the success of an

edr.rcational venture. The results of the evaluation will
Iead to a revj-sion of eourse material and methods of
presentation for a better course. Repeated evaluation

will be necessary in future years to assure that the best

effort is made in eduqating the youth of the country to

the needs of natural resource stewardship.

Revision of Course Outline

Since this project was carried out, a more complete

unit in the study of soils has heen included in the Bend

iligh School course. Durj.ng a period of six weeks in the

second semester the follotying rnajor headings are

presented.

1. Introduction and Definitions
2. The Formation of Soil
3. The Composition of SoiI
4. Climate in Relation to SoiI

5. Soil as a Medium for Plant Growth

6. National Inventory of Soil Resources

7. Land Capability Classification
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B. SoiI Erosion

9. SoiI Conservati-on Practices

10. Soil Conservatlon Agencies

A unit on water resources has also been developed

and it too is presented over a peri-od of six weeks. It
is true that soil and water are closely interrelated and

neither can be studied without considerlng the other,

but in presenting them separately an attempt is made to

concentrate on the individual resource. The major head-

ings of the water unit are as follows:

I. The Hydrologic Cycle

2. Water Terminology and Equivalents

3. Supply of Nation's Water

4. What Happens to the Nation 's Wat,er

5. Functions of Water

6. The Watershed

7 - National Drainage Basins

8. Ivlajor National Rivers

9. National Reservoirs (fen Largest)

I0. The Columbia River Basin

I1. The Deschutes River Basin

L2. Use and Relation to Other Resources

I3. Water PoIlution

L4. Water in the Future



57

Additional revision needs to be made to include

somewhere i.nformation about insects and pesticides. The

subject of rni.nerals and energy also needs to be developed

so that a unit may be included in the course. Minor

revision of other units is indicated by the student

scores on specific questions.

Chanqe in Course Structr+{e

Even though certain subjects are presented to the

students in the conservation class, in some instances

they failed to indicate a high degree of competency on

the subject in the test scores. An example is question

four, which relates the adding of nitrogen to the soll
by leguminous plants as a renewable resource. The

conservation-instructed students scored lower on this
question than did the nonconservation group of students.

Another example is question 22, concerned with the

ability of the United States to produce large surpluses,

on which conservation-i-nstructed students scored lower

by approximately 15 percent than did their counterparts.

When a student is exposed to a certain fact and

fails to achieve satisfactorily thereafter, one possi-

bility is that the method of presentatj-on is at fault.
The course structure of the conservation class therefore

has been changed in hopes that achievement levels wiII
increase. The conservation test played a part in this
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improvement program.

Atl students in conservation now meet as a sing)-e

group for 40 minutes two dif ferent days a week, Th j-s

period is for Iectures, guest speakers, and educational

films. By presenting these parts of the course to aII

the students at once, additional time is made available

to divide the students into a larger number of smaller

classes for a greater degree of individual instructicn.

A laboratory period of 80 minutes is scheduled once each

week for students in groups averaging 16 per class. trn

this laboratory period the student is able to conduct

experiments in the school room, as well as get outside

and examine firsthand close-by resource materials. Once

each week a 40 minute seminar is scheduled for these

small groups, to enable each student to participate in

the subject matter discussions"

rollow-up

The project of testing students in the Bend Senior

High School on their ability to achieve on a Test of

Reasoning in Conservation has been completed. It has

determined in what areas the students who have had a

course in conservation were weak and thereby suggested

revisions in the course outline.

Although the initial project is completed, it is
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not finished. With revisions in the course outline and

changes in the course structure, it will- be desirable

to follow-up by testing the students who have completed

the conservation course as changed. The results can

again be analyzed to indicate what additional changes

need to be made" Thus, through the years the process

can be continued, and the class material kept up to

date to meet the needs of the students.
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6ITABLE XX" KATZ.S ITEM
TENTH GRADE

ANALYSIS
CONSERVATION

Number Right
Out of I0
Lowest Papers

7
4
9
3
5
2
I
I
5
I
2
4
7
5
3
7
4
5
2
3
3
3
3
2
3
I
3
3
2
7
2
3
4
I
4
I
I
0
3
2
I
2
2
3
4

Question
Number

I
2
3
4
5
6

I3
L4
15
L6
L7
IB
L9
20
2L
22
23
24
25
26
27
2B
29
30
3I
32
33
34
35
36
37
3B
39
40
4L
42
43
44
45

Nurnber Right
Out of l0
Highest Papers

9
5
B
6
9
4

t0
IO
IO
IO

7
9

10
9
7

B
10

9
9
9
6
B
B
7
6
5
4
7

10
B

IO
IO

7
B
9

IO
II
L2

Percent
Success
(H+L) 5

BO
45
85
45
70
30
90
90
75
90
45
65
85
70
50
80
50
60
50
65
65
65
60
30
50
30
40
60
50
BO
55
60
65
35
60
45
40
30
40
30
40
60
50
65
70

Percent
Discrim.
(H-L)ro

20
IO

0
30
4A
20
20
20
50
20
50
50
30
40
40
20
20
20
60
70
70
70
60
2Q
4A
40
20
60
60
30
70
60
50
50
40
70
60
60
20
20
60
80
60
70
50

9
6
7
I

IO
IO
IO

9
4
7
5
5
9



62TABLE XXI" KATZ'S ITEM AITALYSIS
TENTH GRADE NONCONSERVATION

Number Right Number Right Percent Percent
Question Out of 25 Out of 25 Success Discrim.
Number Highest Papers Lowest Papers (H+I") 2 (H-L\4

L6
7

I8
7

I
2
3
4
5
6
7
B
9

IO
ll

24
23
25
24
25
t3
25
22
23
23
23
25
25
22
24
24
22
L2
22
22
2L
24
23
I3
20
II
I9
L7
2L
25
24
23
23
23
IB
I9
L7
23
IB
24
23
23
2L
25
24

I3
6

23
L4
I8
I5

80
60
86
62
76
38
96
72
82
76
62
76
84
72
6B
6B
6B
36
74
60
64
68
76
28
50
38
56
54
56
74
76
70
54
60
56
46
44
62
48
56
56
66
64
82
66

32
64
2B
68
4B
28

B
32
20
32
60
4B
32
32
56
56
40
24
2B
56
40
56
32
4B
60
L2
40
28
56
52
40
44
76
64
32
60
48
60
48
80
72
52
40
36
60

L2
l3
L4
t5
I6
L7
}B
L9
20
2L
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3B
39
40
4L
42
43
44
45

I
I3
L7
L4
IO
IO
L2

6
I5

8
II
IO
I5

1
5
8
9

IO
7

L2
L4
L2

4
7

IO
4
5
8
6
4
5

IO
II
I6

9



63TABLE XXII " KATZ'S f TEM ANAIJYSIS
ELEVENTH GRADE CONSERVATION

Number Right Number Right Percent Percent
Question Out of I0 Out of I0 Success Discrim.
Number Highest Paperp l,owest Papers (g+f,) 5 (H*L) I0

I
2
3
4
5
6
7
B
9

IO
II
L2
I3
L4
I5
I6
L7
IB
I9
20
2L
22
23
24
25
26
27
2B
29
30
3I
32
33
34
35
36
37
3B
39
40
4L
42
43
44
45

10
9
9

IO
10

9
IO
L0

7
10

7
l0
IO
I
8

IO
9
9

IO
9

IO
B

l0
7
I
6
I
8
7

IO
IO
l0

7
I
7
B
B
B
5
6

IO
IO

B
IO
l0

5
5
6
4
5
2

I0
9
6
6
4
4
3
4
2
6
4
4
B
3
4
3
3
2
I
t
2
4
5
9
6
8
2
4
I
I
3
5
I
2
2
I
6
I
5

75
70
75
70
75
55

100
95
65
BO
55
70
65
60
50
80
65
65
90
60
70
55
65
45
45
35
50
60
60
95
80
90
45
60
40
45
55
65
30
40
60
90
70
90
75

50
40
30
60
50
70

0
IO
IO
40
3o
60
70
40
60
40
50
50
20
60
60
50
70
5'0
70
50
60
40
20
IO
40
20
50
40
60
70
50
30
40
40
80
20
20
20
50



64TABLE XXIII" KATZ'S ITEM ANALYSIS
EI"EVENTH GRADE NONCONSERVATION

Number Right Number Right Percent Percent
Question Out of 25 Out of 25 Success Discrim.
Number Highest Papers Lowest Papers (H+L)2 (H-L)4

I
2
3
4
5
6
7
B
9

IO
1,I
L2
l3
L4
15
t6
L7
IB
L9
20
2L
22
23
24
25
26
27
2B
29
30
3I
32
33
34
35
36
37
3B
39
40
4L
42
43
44
45

25
24
25
23
25
I9
25
22
22
20
2L
25
22
23
25
24
24

9
24
24
23
25
23
22
25
I3
I5
L7
2L
25
24
22
23
I9
2L
I9
20
22

9
2L
23
25
22
25
25

IB
7

I9
II
2L

3
25
L4
II
L7

5
L4
I8
L2
L4
I5
I
5

I5
IO
I
9

I6
5
5
3
7

IO
II
22
L7
19
IO
II

5
4

IO
L4

4
7
7

L4
I1
I8
L4

B6
62
BB
6B
92
44

r00
72
66
74
52
7B
BO
70
7B
78
64
28
78
68
62
68
78
54
60
32
44
54
64
94
B2
82
66
60
52
46
60
72
26
56
60
7B
66
86
7B

28
68
24
48
I6
64

0
32
44
L2
64
44
I6
44
44
36
64
15
36
56
60
64
2B
68
BO
40
32
28
40
L2
2B
L2
52
32
64
60
40
32
20
56
64
44
44
28
44
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TABI"E XXIV" AVERAGE RANKING BY SUB$]ECT AREAS

Number Average
of Test Rank of Questions
Questions Subject Area Tenth crade Eleventh Grade

5 Insects and I0.0
Pesticides

II"8

14. I

17 .8

19.3

23.8

25.3

3L.7

36.2

40.6

32.5

7 Water

6 Energy

6 Minerals

5 SoiI and
Fertilizers

3 Fish and
Game

4 National
Parks

4 Grazing

3 General

2 Forests

L4.4

I6.8

19 .8

26.6

26.6

30.2

32.O

39. 3

42.5
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Time-4O minutes

Directions: The group of questions below consists of four lettered headings followed by a list of numbered
sentences. For each numbered sentence select the one heading which is most closely related to it and blacken
the corresponding space on the answer sheet. One heading may be used once, more than once, or not at all.

Questions 1-5:

(A) Renewable resources (those of which
continuous use can be made when
properly managed)

(B) Nonrenewable resources (those whose use
results in permanent loss)

(C) Inexhaustible resources (those which are
at present so abundant that they seem
limitless)

(D) Resources yet to be discovered (those
depending on the intelligence and skill
of specially trained people)

1. The sun will continue to supply us with light
and heat for at least another billion years.

6. Occasionally on certain game refuges a limited
amount of hunting is permitted. Such hunting
is justified for all of the following reasons
EXCEPT:

(A) It provides recreation for hunters.
(B) Unfit young animals may be eliminated.
(C) It prevents some animals from starving.
(D) It supplies our country with much-

needed food.

7. A recreation area was supplied with tables,
fireplaces, trash cans, and other needed
facilities. Soon after the area went into use
it was found that there was a litter of paper,
garbage, and tin cans scattered around. Which
of the following probably contributed most to
this condition?

(A) Not enough trash cans to take care of
litter

(B) Not enough attendants to keep ttre place
clean

(C) Not enough thoughtfulness on the part
of the visitors

(D) Not enough space for all the visitors

2. Millions of years are necessary to develop a
piece of coal through natural processes.

3. In well-managed forests some trees are cut and
some are planted at regular intervals.

Nitrogen is added to the soil when crops such as
peas, beans, or clover are planted.

At present the. earth contains a number of sub-
stances which are not widely used by man.

8. Squirrels, beavers, raccoons, and other small
mammals can live near cities if

(A) hunting laws are strictly enforced
(B) dogs are kept leashed
(C) their natural enemies are controlled
(D) cover and food supply are available

9. Which of t}te following would be the most suc-
cessful procedure for preventing forest fires?

(A) Requiring licenses of all who enter
,forests

(B) Constructing extensive firebreaks in
forests

(C) Educating the public about the loss
resulting from forest fires

(D) Increasing the amount of research being
done on the seeding of rain clouds

10. Which of the following causes the greatest
damage to the country's fertile soil?

(A) Leaching
(B ) Erosion
(C) Failure to fertilize
(D) Failure to rotare crops

4.

5.

Directions: Each of the questions or incomplete statements below is followed by four suggested answers or
comptE-tions. Select the one which is best in each case and then blacken the corresponding space on the answer
sheet.

GO ON TO THE NEXT PAGE



11. For the past few years, the new reserves of
petroleum discovered each year have exceeded
the total amount used for that year. It seems,
therefore, that

(A) man will never use up the earth's oil
reserves

(B) the oil reserves will probably last
longer than was predicted 20 years
ago

(C) new underground supplies of crude oil
are being created rapidly each year

(D) the annual consumption of petroleum
has not been increasing

Man now obtains from the sea nearly 100 per
cent of the magnesium he uses, 80 per cent of
the bromine , and 7 per cent of the table salt.
But he is greatly limited in obtaining other
minerals from the sea by the

(A) absence in the sea of the really impor-
tant minerals

(B) limited need for the other minerals
present in sea water

(C) lack of economical methods of exrracr-
ing them

(D) overabundance of common salt, which
greatly increases the difficulty of
separating the other minerals

Wildlife is most wisely conserved if
(A) all hunting is outlawed and the law is

strictly enforced
(B) the hunting restrictions are based on a

yearly survey of conditions
(C) only the males of ttre species are allowed

to be hunted
(D) hunting is permitted only in the late fall

"The known coal supply is equal in volume to
a lS-mite cube and what we have used to date
is only a nick in the corner of the cube."
This statement implies that

(A) man has found few uses for coal
(B) it would be best for many industries

now using natural gas to convert
to coal

(C) energy sources of the future will rely
almost completely on coal

(D) there is a huge amount of the mineral
which is called coal ln the earth's
crust

-3-

15. Which of the following developments could pro-
duce an almost unlimited supply of usable fresh
water?

(A) An economical method of desalting sea
water

(B) A sure method of seeding clouds
(C) A more efficient method of purifying

sewage
(D) A more efficient method of locating

underground water

16. Which of the following is the most essential
resource?

(A) Iron deposits
(B) The intelligence of man
(C) Oil deposits
(D) Unspoiled wilderness regions

L7. To which of the following sources of energy
has least attention been given by American
screiFsrsT

(A) OiI extracted from shale
(B) Heat from the center of the earth
(C) The sun
(D) Atomic fusion using heavy hydrogen

Questions 18- 19:

18. Which of the following essential mineral re-
sources does the United States NOT need to
import?

(A) Tungsten and tin
(B) Platinum and chromium
(C) Molybdenum and magnesium
( D) Nickel and diamonds

19. The United States is self-sufficient in only one
of the above mentioned pairs of minerals.
Which of the following points of view concerning
world-wide conservation of minerals would be
most acceptable?

(A) We should build up our reserve of
minerals by making special treaties
with countries which produce them.

(B) We should cooperate in international
efforts to develop mineral resources.

(C) We should pay little attention to the
problem since efforts to discover sub-
stitutes are sure to be successful.

(D) We should immediately buy minerals
wherever they may be found.

t2.

13.

14.

GO ON TO THE NEXT PAGE
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Questions 20-22:

The United States has large surpluses of food.
Many believe that with such surpluses it is foolish
to worry about the conservation of soil and water.

20. Ot the following, the chief reason for the
activities of the many agencies working to
increase conservation of soil and water is to

(A) have soil available to produce farm
and forest products for a much larger
population

(B) reduce the cost of living by providing
a large suPPly of inexPensive food

(C) be sure of an adequate supply of farm
and forest products in case of greatly
increased prices

(D) be able to trade food surpluses with for-
eign countries for manufactured goods

21. Ot the following, the best reason for conserving
soil is that it

(A) reduces federal income taxes
(B) increases annual rainfall
(C) prevents drought
(D) protects the nation's water supply

22. It is possible for the United States to produce
large surpluses of food, for all the following
reasons EXCEPT:

(A) Agricultural technology is very advanced
in the United States.

(B) There is a large amount of good farm
land in the United States in proportion
to the Population.

(C) Farmers receive much help and infor-
mation on farming from the federal
government.

(D) A higher percentage of the population of
the United States is engaged in agri-
culture than in most other countries.

Questions 23-25:

' 
People live where there is a supply of usable

water. Some areas have great amounts of water
while others must protect a limited supply. There
is a drought somewhere on earth almost every year;
other areas are temporarily troubled with too much
water. Man depends upon rainfall for this life-
sustaining substance, whether he obtains it from
wells, lakes, or rivers.

23. Of the following characteristics of rainfall,
those which most determine its usefulness to
man are

(A) time, place, and amount- (B) form, quality, and rate of fall
(C) taste, temperature, and clearness
(D) pressure, rate, and taste

24. ln applying conservation practices to his water
supply, man is mainly concerned with

(A) increasing the amount of precipitation
(B) increasing evaporation from oceans

and large lakes
(C) increasing and improving swampland

drainage
(D) delaying the return of precipitation to

the oceans

25. To determine whether water is "usable" we

must first
(A) check it for clearness and purity
(B) make a bacteriological count
(C) know how it is going to be used
(D) test the water for germs

Questions 26-28:

A decision was made to build a dam on a cer-
tain river in the High Plains area of the United States.
The reservoir behind it would supply water for irri-
gation and for the neighboring city, and would be
used for fishing and swimming. The dam would
serve to protect property downstream from floods,
and a hydroelectric power plant would be built below
the dam. For all these reasons the money was
appropriated and the dam, reservoir, and power
plant were built. The reservoir was stocked with
fish. Cabins were built along the shoreline.

26. A major problem in this type of water develop-
ment is that the

(A) cost of purchasing the necessary land
is very high

(B) purposes served are so different that
it is difficult to serve them all equally
well

(C) water held by the dam endangers down-
stream areas in case of failure of the
dam

(D) operation costs are too high for the
benefits obtained

27. Which of the following purposes would NOT be

well served by a full reservoir?

(A) fublic water suPply
(B) Boating and fishing
(C) Power generation
( D) Ftood control

28. Which of the following would generally make
the most water available for a variety of uses?

(A) Building higher dams
(B) Better regulation of stream flow
(C) More efficient water softeners
(D) Building larger reservoirs
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Questions 29-32:

ln 1872 Congress established the first national
park, Yellowstone National Park, to be "dedicated
and set apart . as public pleasuring grounds"
and to be retained in a "natural condition." Today
there are 29 national parks, embracing a total of
13,136,239 acres, similarly dedicated and set apart.
In the early days only a small proportion of the pop-
ulation of the United States was able to visit Yellow-
stone, because transportation was slow. In 1957
over 50,000,000 Americans visited the national parks.

29. ln establishing Yellowstone National Park,
Congress was making use of its powers to

(A) convert private lands to government
ownership

(B) provide for the general welfare
(C) promote the progress of science
(D) regulate the Indian territories

30. The main purpose of the national parks is to
(A) save valuable timber resources for

future logging operations
(B) reserve unspoiled areas of natural

beauty for recreation
(C) protect wildlife
(D) ensure that the government will always

own a minimum amount of land

The number of Americans visiting the national
parks will probably increase in the future, for
all of the following reasons EXCEPT:

(A) Americans will have more leisure time.
(B) Transportation will continue to improve.
(C) There will be a large increase in

population.
(D) Fees for facilities in the parks will

be cut.

Certain national parks contain magnificent
stands of trees. Some people think that these
trees should be used for lumber. Which of the
following is the best reason for opposing this?

(A) The "natural condition" of a national
park would be destroyed if the trees
were to be cut.

(B) Timber use in the United States has
been decreasing with the development
of new building materials.

(C) The United States can import all the
timber it needs.

(D) The trees provide windbreaks.
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Questions 33-36:

The Joint Committee of Chemistry and Agri-
culture attempts to find industrial uses for farm
products. It strongly recommends the use of
alcohol, produced from the fermentation of certain
farm products, for motor fuel.

33. In considering whether to use alcohol for motor
fuel, the least important of the following ques-
tions is:

(A) WiIl it help to conserve natural
resources?

(B) What will it cost?
(C) Is it practical from a technical vie\ry-

point?
(D) How will the new fuel be distributed to

motorists?

34. If this recommendation were widely carried
out, which of the following would be most likely
to take place?

(A) The production of farm products would
increase.

(B) The drilling of oil wells would be
stopped.

(C) Diesel-powered automobiles would be
developed.

(D) Smaller automobile engines would be
built.

If this plan were put into effect, the most
troublesome economic problem that might
arise would be due to the

(A) increased demand for surplus grain
now stored at public expense

(B) decreased demand for gasoline
(C) increased income for farmers and

consequent reduction in government
support of other farm goods

(D) decreased demand for alcoholic
beverages

Should this recommendation of the ]oint Com-
mittee be ignored?

(A) Yes, because it comes from a group
that would profit by its adoPtion.

(B) Yes, because alcohol cannot be used as
a fuel in automobile engines.

(C) No, because it would divert alcohol
from alcoholic beverages to more
useful purposes.

(D) No, because automobile engines could
be converted to use alcohol.

35.31.

32.

36.
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Questions 37-41:

The number of species of insects exceeds that
of all other animals taken together. In the United
States there are about ten thousand injurious insect
species causing losses of about four billion dollars
annually to crops, trees, stored foodstuffs, etc. In
undisturbed natural environments, the populations
of insects are generally kept in check by their natu-
ral enemies. Artificial control of insect populations
in order to prevent disease, economic loss, or nui-
sance (as in mosquito control) is accomplished by
the use of chemical pesticides (such as DDT) and
biological methods, and by specific farming and
forestry practices. There are more than two hun-
dred basic chemical pesticides which are sold under
six thousand different brand names,

37. Ot the following, which factor is least important
in ensuring that a chemical pestiffiis used
safely?

(A) Prior testing of the chemical under
actual field conditions

(B) Use of the pesticide in the minimum
effective amount for the particular pest

(C) Choice of a pesticide that is highly se-
Iective in its effect

(D) Application of the pesticide when the
land is dry

Which of the following best defines an "insect
pest"?

(A) Any kind of spider, mite, or beetle
(B) An insect judged harmful to man's ,

interests
(C) An insect for which natural enemies

do not exist
(D) An insect whose population growth is

temporarily unchecked by natural
enemies

Biotogical control of the population levels of
insect pests means

(A) control through the action of other
living organisms

(B) use of chemicals that attack the
biotogical "weak points" of insects

(C) pesticide programs based on surveys
of pests in their natural surroundings

(D) a return to the undisturbed "balance
of nature"

The development of a strain of insect resistant
to a particular pesticide at a given dosage is
due to

(A) carrying on pest control operations over
too long a period

(B) the survival and the reproduction of
resistant individuals

(C) the gradual accumulation of pesticide
residues in the insect habitat

(D) the choice of the wrong pesticide in the
first place

41. A chemical pesticide should satisfy all of the
following essential requirements EXCEPT:

(A) It should in general be harmless to
wildlife, vegetation, soil, and water
resources.

(B) It should provide an effective check of
the insect pest at low unit-cost.

(C) It should not create any hazard to
public health.

(D) k should eradicate the particular pest
once and for all.

GO ON TO THE NEXT PAGE
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Questions 42-45:

The following letter appeared in a local
Colorado newspaper.

Dear Editor:

In last Tuesday's editorial you showed how
much control the government had by telling the busi-
nessman how to run his business. WeII they sure
stick *reir nose in my husband's business. My
husband is a cattle rancher and he grazes several
hundred head of sheep and cattle on a nearby na-
tional forest range. For this "privilege" he pays
the government a monthly fee for each head. Not
only that, but he has to keep his herds on the move.
The government tells my husband every year how
many head of cattle he will be allowed to graze on
the national forest range that year. What I want to
know is, what right has the government to tell my
husband how many cattle we can have, especially
when we pay for each head? And besides, what right
has the government to charge us for using nearby
land that is not being used for anything else?

Yours truly,

A rancher's wife

42. ltlhy should the number of sheep and cattle
permittd on the national forest range be
limited?

(A) To prevent unfair competirion wirh
ranchers who own their own range
land

(B) To ensure that each rancher will get
a fair price for his cattle

(C) To prevent overgrazing
(D) Because there is not enough private

range land for all ranchers
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Should the government have the right to charge
ranchers for using the national forest range?

(A) Yes, because the national forest range
belongs to all the people.

(B) Yes, because the government had to buy
the land originally from private owners.

(C) No, because the national forest range
should be free to all.

(D) No, because the national forest ranges
have been established for the people
living in the vicinity.

Why is the rancher required ro keep his cattle
on the move?

(A) To insure that all the ranchers will
have an equal share of the range

(B) To prevenr the spread of cattle disease
(C) To prevent the grass from being eaten

too close to the ground
(D) To improve the quality of the meat

Which of the following factors is most im-
portant in deciding how many animals should
be allowed to graze each year on a certain
national forest range?

(A) The amounr of livestock disease in the
area

(B) The present price of livestock and grain
(C) The present availability of skilled help

and the cost of transportation
(D) The condition of rhe range forage

plants

43,

44.

45.

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.



TEST OF REA"SOMNG IN CONSERVATION

General lnstructions

You will be given forty minutes to work on this test.

You will find special directions inside the test book. Be sure you understand the
directions before trying to answer any questions. You may ask questions about any
part of the directions you do not understand.

You will make your best score by answering every question because your score is
the number of correct answers you mark. Work carefully, but do not spend too
much time on any one question. If a question seems to be too difficult, make the
most careful choice you can, but do not waste time puzzling over it.

Mark all of your answers on the separate answer sheet enclosed in this test bok;
you will not receive credit for anything you write in the book itself. Mark your
answer sheet by blackening the space between the dotted lines under the letter of
your choice for each question.

Example:

The most important material carried away
bY erosion is sample Answer

(A)rock a B c D

(B) soil ll I li ll
(C) water
(D) seed

Use a pencil to record your answers, and make your anawer marks heavy and
black. Mark only one answer for each question. If you change your mind about
an answer, be sure to erase the first mark completely.
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