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A COURSE IN PLANE GEOMETRY ADAPTED TO LIFE 

ADJUSTMENT EDUCATION 

CHAPTER I 

INTRODUCTION 

The National Commission on Life Adjustment Education 

for Youth was appointed in October, 1947, by the United 

States Commissioner of Education. It approached the prob

lem of universal secondary education by considering three 

groups of young people: (1) those who plan ·- to enter col

lege, (2) those who plan to enter skilled occupations, and 

(3) those who are not college bound and do not have defi-

nite vocational objectives. The slogan, "Education for Life 

Adjustment" made its appearance during the post war period. 

The definition of Life Adjustment Education accepted 

nationally in 1949 is as follows: 

Life :Adjustment Education is designed to equip 
all American youth to live democratically with sat
isfaction to themselves and profit to society as 
home members, workers and citizens. It is concerned 
especially with a sizable propo~tion of youth of 
high school age (both in school and out) whose ob
jectives are less w~ll served by our schools than 
the objectives of preparation f~r either a . skilled 
occupation or ·higher education. 

Of every 100 youngsters 55 drop out of school. 
All over the nation, boys and girls are protesting 
the unrealistic offerings .of the traditional curri
culum in the · only way they know; they are dropping 
out of school at. an alarming rate. Of every 100 
youngsters who start to sc·hool, 45 stick long enough 
to graduate from high school.2 

lA Pr~gress Report of The Educational Planning Commission, 
Kansas State Teachers Assocfation, Topeka, May, 1949, p. 1. 

2~., p. 2. 
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J. Dan Hull expressed a somewhat broader conception of 

Education for Life Adjustment when he stated in February, 

At the present time many would like to sharpen 
the aim and limit Life Adjustment Education .to an 
attempt to meet the needs of the neglected majority. , 
However, when a youth enters high school at the age 
of twelve or fourteen, no one can determine the 
group to which he is going to belong. He must be 
dealt with as an individual; and many who go to 
college lack life adjustment as well as those who 
drop out of school.3 

And so those who are trying to achieve Life Adjustment Edu

cation must be concerned with all youth. There is no set 

pat-tern. In 1949 the Kansas State Department of Education 

through the .Kansas Commission on Life Adjustment Education 

for Youth launched a program to encourage the modification 

of secondary school curricula to provide more effectively 

for - the imperative needs of all pupils of secondary school 

age. 

Teachers must have some class room experience before 

much progress can be made in -training them for more effective 

teaching under a life adjustment program. But it is diffi

cult to influence the teacher who has been following the 

same course for many years to analyze his own subject to 

discover how it can better meet the needs of high school 

boys and girls. 

Teachers of mathematics have been aware that students 

are leaving high school deficient in the basic mathematical 

3rb1d., p. 10. Excerpt from an address prepared by Dr. J. 
Dan Hull, United States Office of Education, for delivery at 
the -Council of Administration, Kansas State Teachers Asso
ciation at Wichita, Kansas, February, 1949. 
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skills essential to solving the problems of every day life. 

The trend in enrollments in mathematics in the years pre

ceding World War II was de£initely downward and large numbers 

of students were given no training whatsoever in this field. 

Leo J. Brueckner, in December, 1947, wrote the follow

ing: 

There is definite proof available that criti
cisms by the armed forces and industry as to the 
low level of arithmetical abilities of those who 
are leaving our schoo1s now or who left some time 
in the past are justified.ij 

The schools and colleges began to examine their courses 

in the various branches or mathematics to determine what 

changes in both methods and materials of instruction needed 

to be made. It is generally believed that the content of 

the regular courses should be enriched by more emphasis on 

up-to-date applications of mathematics chosen from a variety 

of fields. In subject matter the emphasis should be on 

problem solving and modes of thinking. Classrooms, designed 

as recitation rooms, might become mathematics laboratories. 

The purpose of this study was to plan a course in plane 

geometry which woul~ (1) recognize the importance of personal 

satisfaction and achievement for each individual within the 

limits of his abilities and (2) center attention upon the 

common needs of all youth. 

From the Ten Imperative Needs of All American Youth 

4 Leo J. Brueckner, "The Necessity of Considering the 
Social Phase of Instruction in Mathematics," Mathematics 
Teacher, 40: 370, December, 1947. 
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which were proposed by the Educational Policies Commission5 

the writer selected five needs which she thought could be 

effectively served · by the proposed course in plane geometry. 

They are: 

1. Need for education in the skills and knowledge of 

their occupations. 

2. Need for an understanding of the methods of science. 

3. Need for opportunities to develop their capacities · 

to appreciate beauty in art and nature. 

4. Need for growth in their ability to think rationally, 

to express their thoughts clearly, and .to read and listen with 

understanding. 

5. Need for ability to live and work cooperatively with 

others. 

During the first term of the 1950 summer session at Ohio 

State University the writer studied "The Teaching of Geometric 

Conceptsn taught by Dr. Harold P. Fawcett6 and "Field and 

Laboratory Work for Teachers .of Mathematics" taught by Dr. 

Nathan Lazar.7 Then drawing upon experiences gained from 

having taught the traditional course in geometry several 

years, she planned a geometry course with Life Adjustment 

emphasis and taught it to an experimental class at Wichita 

High School North during the school year· 1950-1951. 

5p1anning for American Youthl. National Association of 
Secondary School Principals, 1944, p. 43 • . 

6Harold P. Fawcett, Ph.D., College of Education, Ohio 
State University, Columbus, Ohio. 

7 Nathan Lazar, Ph.D., College of Education, Ohio State 
Univ~rsity, Columbus, Ohio. 
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In addition to being a splendid device for development 

of deductive reasoning, geometry presents numerous possibil

ities for leading the pupils into new discoveries through 

their own experiences. The concept of the interrelation of 

inductive and deductive reasoning in the field of geometry ,, 

is considered vital to the effective teaching of the subject. 

Chapter II is devoted to a discussion of that concept. 

The writer investigated p~evious related studies in ord~r 

to learn what has already been done by others. Proposals for 

modif¥ing the teaching of geometry reported in recent periodi

cals and books and the results of a survey of the use of geom

etry in certain industries in Wichita are sununarized in 

Chapter III. 

The procedure followed in organizing the Class in General 

Geometry at Wichita High School North, the objectives of the 

course, and the _activities participated in by the students 

are described in Chapter IV. 

The geometric content of the course is outlined by 

units of work in Chapter v. 
Chapter VI contains conclusions by both the pupils and 

the teacher and recommeqdations regarding further development 

of a course in general geome~ry. 



CHAPTER II 

THE INTERRELATION OF INDUCTIVE AND DEDUCTIVE 
REASONING IN THE DEVELOPMENT OF GEOMETRY 

The History of Geometry in Egypt, Greece, and Rome 

Both the Babylonians and the Egyptians made use of geom

etry in their surveying and building projects, and used geo

metric forms in their mural decorations and in architecture 

many years before the Christian era. Ahmes, 1 who lived about 

1650 B.C., left us the earliest record we have of Egyptian 

mathematics. 

Geometry had its beginning in the fertile valley of the 

Nile in Egypt. Each year the river flooded the fields, de

stroying boundary lines so that it was necessary to make land 

measurements again. The word geometry means "earth measure " . 

Therefore, "Geometry, the gift of the Nile" was developed be

cause there was a human need. · Fundamental principles were 

discovered through intuition and experimentation. 

About the sixth centu~y i.e. the Greeks began to study 

geometry in a more scientific way. They discovered many re

lations among geometric figures, but they were not satisfied 

until they had proved beyond a doubt that the relations were 

true. Thales,2 (c .640-c .546 B.C.) a Greek merchant, made a 

1vera Sanford, A Short History of Mathematics, p. 3. 

2 . Ibid., p. 5. 
\ 
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trip to Egypt and while there studied mathematics with 

Egyptian priests. He was the first to demonstrate logical-

ly a geometric theorem, and thus made the first move toward 

placing geometry on the level of a science. Thales has been 

called the 11Father of Demonstrative Geometry".3 He invented 

many of the theorems and applied them to practical measure

ments and to astronomy. His most noted disciple was Py.tha

goras,4 (c.572 to c.501) a famous Greek philosopher, who 

went to Egypt on the advice of Thales and studied there for 

many years. Pythagoras insisted upon the establishing of 

assumptions and upon developing geometr~ deductively. He 

finally settled in southern Italy and founded an organiza

tion of men who studied various subjects, with special empha-

sis on mathematics. It was the Pythagorean school that 

first set up working definitions, began the ·development of 

logical sequence among theorems, and was responsible for 

raising geometry to the high st~nding which it still has as 

a branch of mathem~tics. 

Thales emphasized theory in order to further practical 

enterprises, while Pythagoras was not concerned with the 

practical side of geometry at all. This marks the beginning 

3Virgil Mallory, New Plane Geometrz, p. 6. 

4vera Sanford, A Short History of Mathematics, p. 7. 
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of the prolonged contest between inductive and deductive geom

etry. 

Men who had learned geometry from the Pythagorean school 

went to Athens as teachers. One of the greatest teachers in 

Athens eventually was the philosopher Plato5 (e.430 to c; 349 B.C.). 

He placed a sign above the entrance to his school: "Let no one 

. ignorant of geometry enter here.n Plato invented definitions 

for many of the words we use in geometry, . and did much to sys

tematize geometric thinking. It was he who decided that the 

only instruments that should be used in making constructions 

are compasses and an unmarked straight edge. Through his many 

pupils, Plato had a great influence on the future development 

of geometry. 

The t~ansforming of geometry from the inductive to the de

ductlve type of reasoning was completed when Euclid (c.300 B.C.) 

wrote "The Elements'', in the latter part of the fourth centur.y 

B.C. Euclid, a Greek, was librarian. in the great University 

of Alexandria, Egypt. He sele.cted, corrected, and arranged 

the material which other men had compiled earlier, and the 

thirteen ubooks" on which he worked were used as a textbook 

in geometry, with little change in form, for over 2000 years. 

Archimedes6 (278 B.C.-212 B.C.), a Greek; is supposed to 

have been the greatest of all ancient mathematicians, probably 

because he was able to build upon the knowledge of all those 

who preceded him. His fame is due chiefly to the fact that 

5 Ibid., p. 10. 

,6Ibid., p. 11. 



9 / 

he was an inventor·. who applied mathematics to mechanics. 

For a long period after the time of Archimedes, the study 

of geometry declined, so that in Roman times it was used mere

ly as a practical set of r ules, and the theory was not con

sidered to be a valuable study in itself. 

It is interesting to note that the Greeks aimed to make 

geometry abstract and based it on deductive reas_oning, while. 

the Romans rejected the abstract theoretical geometry and ac

cepted only the practical. We might infer from the history 

of these early nations, that there is a place for both theory 

and practice in the study of geometry. A combination of the 

two is recommended today. 

During the Middle Ages, little was accomplished in the 

development of geometry, but the seventeenth century stands 

out as a dividing line. Euclid's elements which had stood 

for centuries without change, received critic.ism when Sac -

cheri began the investigation of Euclid's parallel line pos

tulate. 

The Nature and Significance of Non-Euclidean Geometry7 

The term "Non~Euclideann is generally reserved for those 

geometries which deny Euclid's famous fifth postulate,-~hich 

assumed that 11 If a straight line falling on · two straight lines 

makes the interior angles on the same side less than two right 

angles, the two straight lines, if produced indefinitely, meet 

7Ibid., pp. 275-281. 



10 

on that side on which are the angles less than the two right 

angles." Mathematicians were not content·to accept this pos

tulate-, but all subsequent attempts to prove it as a proposi

tion have failed. The authors were not always aware that this 

was the case, and upwards of 2000 years passed before man be

gan to realize that this postulate was independent of Euclid's 

other definitions and assumptions. 

Saccheri, (1667-1733) a Jesuit logician and mathemati

cian, was the first to write on the Non-Euclidean geometrics, 

although he was not aware that he was dealing with the sub

ject. His "Euclid's. Vindicatusn was anatternpt to clear Eu

clid of the criticisms made of the parallel line postulate, 

and of his treatment of proportions. He used indirect method 

of proof. His work, on the case of the obtuse angle hypothe

sis, _rested on the assumption that the length of a straight 

line is infinite. 

What Saccheri had actually acoomplished, .however, was to 

outline two geometries that would result on the basis of the 

acute angle and the obtuse angle hypothesis. 

Lobachevsky (1793-1856) in Russia and Janos Bolyai (1775-

1856) in Hungary developed almost simultaneously geometries 

based on the acute angle hypothesis which assumed that in a 

plane instead of one line, two lines could be drawn through 

a point parallel to a given line and that through this point 

an infinite number of lines might be drawn :lying in the angle 

between the first two, having the property that they would not 

intersect the given line. 

Riemann (1826-1866) ·at Gottingen in 1854 developed a 
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' geometry -in which all lines were of finite length, any pairs 

of lines intersected if they lay in the same plane, and the 

sum of the angles of a triangle was greater than two right 

angles. 

The three geometries were given names by Klein (1871)-

Euclid's Geometry, Parabolic; Lobachevsky's Geometry, Hyper

bolic; and Riemann's Geometry, Elliptic. 

For problems which concern the vast distances of the uni·

verse or the infinitesimal spaces inside the atom "Non

Euclidean geometries" seem to be necessary. They have greatly 

affected the structure of present day mathematics. E.T. Bell 

says: 

For Non-Euclidean geometry and abstract algebra 
were to change the whole outlook on deductive reason
ing, and not merely enlarge or modify ,particular div
isions of science and mathematics .•.• In precisely the 
same way that a novelist invents characters, dialogues 
and situations of which he is both author and master, 
the mathematician devises at will, the postulates 
upon which he bases his mathematical systems. 

Each of the three systems will give us accurate 
results. Therefore, we must decide which system we 
will work within. The geometry of Euclid is still 
satisfactory for all ordinary uses of the engineer, 
draftsman, architect, and scientist, and since it 
embodies ideas simpler than the other two, it is the 
one to

8
teach in secondary schools to beginning stu-

dents. · · 

Reorganization of the Geometry Program9 

During the nineteenth century a strong demand arose for . 

the improvement of educational methods through the use of 

8 . 
E.T. Bell, The Development or Mathematics, p. 305. 

9Robert Coleman, The Development of Informal Geometry, 
pp. 3-10. 



12 

sound psychological principles. The pedagogic reforms of 

Pestalozzi, Herbart, and Froebel had a two-fold effect upon 

geometric instruction: (1) Formal geometry modeled after 

Euclid was found to have serious pedagogical shortcomings; . . 

(2) Teachers of mathematics became aware of the value of 

geometric instruction in the development of sense ·perception. 

As a result, there arose a type of elementary geometric 

instruction based upon experimentation, intuitibni .;sense per

ception, induction, and simple informal reasoning. It empha

sized the relation between geometry and the world of nature, 

the arts, and the affairs of everyday life. 

Infl~ence of Pestalozzi, H~rbart, and Froebe110 

Pestalozzi (1746-1827) believed that the foundation of 

all human learning is sensory perception. He came to regard 

language, number, and form as the basic elements of all edu

cation. Even penmanship, reading, - and arithmetic he consid

ered to be based on geometry. These ideas were _presented in 

Pestalozzi's ABC of Perception (1803). Its fundamental idea 

was that of proceeding from very simple concrete forms to 

the more complex abstract materials, through the three stages 

of (1) accurate perception, (2) careful oral description, and 

(3) a painstaking development of clear concepts. 

The ideas of Johann Friedrich Herb~rt (1776-1841) ex

tended far beyond the foundation laid by Pestalozzi and 

lOwm. Betz, uThe Teaching of Intuitive Geometry,'' Teaching 
of Mathematics, Eighth Yearbook, National Council of Teachers 
of Mathematics, 1933, pp. 76-82. 
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exerted a vast influence on the secondary teaching on both 

European and American schools. He attached great importance 

to pure mathematics. He affirmed that the discovery of geo

metric knowledge should precede demonstrative geometry. La

ter Herbartians derived all geometric information from the 

child's environment, or from forms suggested by nature and 

art. 

Friedrich Froebel (1782-1852) for many years became 

identified exclusively with education in the kindergarten, 

but he laid down two principles which found application later 

in the reforms of informal geometry: (1) Social participa

tion, industrial and self activity, and artistic expression 

should be used in place of passive observation of drawings; 

and (2) Instruction should grow out of the observation of na

ture and the world about us. Froebel regarded the child as 

a creative rather than a receptive being. He suggested the 

use of materials for the construction of geometric forms and 

designs so that the pupil himself initiates, observes, cre

ates, and formulates principles through such activity as 

clay modeling, paper folding, paper cutting,and the like. 

The Perry Movement11 

The 'Perry Movement" ·(1890) in England, had a marked in

fluence on the teaching of geometry. John Perry advocated 

an informal type of geometric construction to precede 

llRobert Coleman, .2..E.· cit., pp. 78-95. 
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demonstrative geometry. In this instruction, experimental 

methods, drawing, the elements of trigonometry, the use of 

squared paper, and practical applications were of prime _im

portance. The instruction was to be correlated with the 

science course. The Perry reforms were not wholly accepteq, 

but there was general agreement that some type of informal 

instruction in geometry was needed before the presentation 

of demonstrative geometry. Meanwhile, textbooks designed 

to meet the proposals of the reform movement were published. 

The Practical Exercises in Geometry by Eggar appeared in 

1903. In this work nearly the whole field of plane geometry 

becomes a laboratory study. The First Lessons in Observa

tional Geometry of W. M. Shaw, 1904, had as its objective 

11 
••• to develop the study of geometry for beginners from the 

inductive side of the subject." Geometry is thus regarded 

as a branch of physical science in which definitions and ax

ioms are to be looked upon as a result of experience. Much 

emphasis is placed on the use of models; the use ·or ruler, 

compasses and protractor, and the formulas for mensuration 

are the outgrowth of .observation and experiment. Three other 

books with similar emphasis appeared in 1904 and 1905. 

The movement for "correlated" or "generai .. mathematics 

was an outgrowth of the Perry Movement, which had influence 

in the United States during the first decade of the twentieth 

century. E. H. Moore, before the· American Mathematical 
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Society in 1902, 12 proposed informal instruction in geometry: 

"Would it not be possible for children in the grades to be 

trained in power of. observation and experiment and reflection 

and deduction so that always their mathematics should be di

rectly connected with matters of thoroughly concrete character? " 

The early concept of inductive geometry was preparation for 

deductive geometry. But Perry and Moore pointed out that induc

tive geometry has a role other than preparation for future work. 

Recent Trends Observed in Committee Reports13 

In 1893, there appeared what is probably one of the most 

important and significant documents in the history of geometry 

in the United States: The report of the N.E.A. Committee of 

Ten in Secondary School S~udies. The committee recommended 

that the child's geometrical education should begin as early 

as possible--in the primary school or in the kindergarten. 

In 1903, the report of the North Central Association Com

mittee on Mathematics recommended the introduction of inform

al geometry. 

The National Conunittee of Fifteen on Geometry, 1912, em

phasized the value of informal geometry to elementary education 

and to all students. The suggestion was made that the forms 

of solid geometry should be emphasized even more than those 

12E. H. Moore, "On the Foundations of Mathematics," A Gen
eral Survey of Progress in the Last Twenty-five Years, Fir~ 
Yearbook National Council of Teachers of Mathematics, 1926, 
p. 45. 

l3Robert Coleman,~ cit., pp. 113-149. 
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of plane geometry, for they are more real and more capable of 

concrete illustration. The Conunittee of Fifteen submitted a 

list of acceptable axioms and postulates, definitions and 

types of propositions that are better passed over by the be

ginner without formal statement. They suggested that there 

is a list of nearly one hundred propositions which should con

tinue to be proved. The junior high school movement, which 

began at about this period, absorbed these suggestions and 

gradually incorporated them into the junior high school text 

books. 

The National Committee on Mathematical Requirements;4 

1923, recommended that " •.• no attempt be made to define com

pletely such terms as space, magnitude, distance and solid, 

although the significance of such terms should be made clear 

by informal explanation and discussion." The National Com

mittee served as a clearing house and summarized current 

tendencies, and d~finitely placed intuitive geometry into 

the mathematical curriculum of . the junior high schools. 

The Third Reportl5 of the Committee on Geometry, 1935, 

recommended that the pupil begin demonstrative geometry by 

attempting to prove simple originals instead of book theo

rems, and that . the logic.al structure of individual proposi

tions be emphasized by requiring analysis wherever possible 

14~he Reorganization of Mathematics in Secondary Educa
tion, The National Committee on Mathematical Requirements, 
1923, pp. 25--63. ·-· 

15R. Beatley, "Third Report of the Committee on Geom
etry," Mathematics Teacher, 28: 334, October, 1935. 
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before the synthetic proofs. This proposal now receives almost 

universal support. 

The recent final report of the Joint Commission of the 

Mathematical Association of America and the National Council 

of Teachers o.f Mathematics, 16 1940, indicates progress toward 

a unifying plan of organization of the materials for informal 

geometry. The suggestion given in the report is that the 

junior high school geometry course for seventh and eighth 

grades be organized around four basic elements, (1) basic 

concepts, (2) basic skills, and techniques, (3) important 

geometric .facts and relations, (4) disco·vering and testing 

geometric relations. 

All of these reports indicate the important trend from 

primary emphasis on deduction, to primary emphasis on induc

tion; as a method of teaching mathematics to young people. 

Summary 

Geometry had its beginning in ancient times because 

there was a need; practical applications preceded theory. 

But in the instruction of geometry from the time of Euclid 

until the present century, the theory preceded applications. 

This has brought about much critic ism, and people have ques-

tioned the value of geometry in the curriculum. The conflict 

between emphasizing the logical, or deductive, and emphasizing 

16The Place of Mathematics in -Secondary Education, Joint 
Comrni ttee of the Mathematics Assoc.iation of America and the 
National Council of Teachers of Mathematics, Fifteenth Year 
book, 1940, pp. 82-85. 
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the practical, or inductive, has been the cause for the great

est reform in the teaching of geometry. For many students, 

formal proof alone is incomprehensible. Therefore, an approach 

to geometry with emphasis on both ind uc ti ve and dec_uti ve meth

ods is advocated. A significant trend in textbooks is the de 

creasing number of theorems and corollaries to be proved, and 

an increasing number of assumptions accepted as true. This 

is good, for it leaves more time for applying the geometric 

methods of reasoning to non-mathematical situations, which is 

desirable. When properly taught, the transfer of the method 

of learning in geometry to learning in other areas of inter

est may be accomplished.17 

The primary purpose of demonstrative geometry in the 

secondary school is to give an understanding of the method 

of proof, thereby to create a critical attitude of mind 

toward drawing conclusions, which is essential for success

ful adjustment to the problems of living in the world today. 

17Lecture notes from the graduate course, Education: 840, 
"Concepts of Geometry," Harold P. Fawcett, instructor, Ohio 
State University, Columbus, Ohto. June 30, 1950. 



CHAPTER III 

A SUMMARY OF RECENT PROPOSALS FOR MODIFYING 

THE TEACHING OF GEOMETRY 

Ernst R. Bresiich1 presents the historical facts which 

brought about the movement to provide a type of mathematics 

that would prepare pupils not only for college work but also 

for the activities in ~hich they will engage later as adults. 

He summarized the significant developments in the teaching 

of mathematics during the first half of the twentieth cen

tury~ Algebra, geometry, and trigonometry were introduced 

into the American colleges in the first quarter of the 

eighteenth century. During the first half of the nineteenth 

century these subjects were moved downward into the high 

schools. The dominant aims of the teaching of mathematics 

in the secondary schools were twofold: the disciplinary ob

jective, and the acquisition of useful knowledge. The number 

of high school pupils increased to half a million by the end 

of the nineteenth century. The disciplinary valu·es of mathe

matics were being questioned by educators, and there was a 

demand for mathematics that would be more useful to the learn

er. Objection was raised to the teaching emphasis on mechan

ical performances and the memorization of proofs and rules. 

Breslich discusses the growth of the Association of 

Teachers of Mathematics and of mathematical publications. 

lErnst R. Breslich, "Mathemati.cs u in a l:!§1.! Century of 
Teaching Science and Mathematics, 1950, pp. 39-78. 
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The task of making a s_urvey of proposed changes in the cur

riculum and methods of teaching was too great for any indivi

dual or small group of individuals. Important committees and 

commissions were appointed, and these reports with recommenda

tions are pr~sented by Breslich. Throughout the years the 

view has persisted that every citizen uses mathematics and 

that the school should prepare him to meet this need. As the 

high school population increased, the college preparatory 

group became smaller than that group of pupils not interested 

in the traditional courses. A variety of new courses developed: 

shop mathematics, consumer mathematics, and social mathematics. 

This left a large group who had no special mathematical inter

ests but . needed mathematical training. Thus gradually a trend 

developed to provide for the great differences among pupils 

in interests and abilities. 

Since the subject of this thesis pertains to the changes 

made in the content and organization of the traditional course 

1n plane geometry, the writer will summarize those changes as 

they are reported by Breslich. 

During the second decade of the twentieth century an in

formal type of geometry was being developed. While formerly 

only unmarked straight edge and compasses were permitted in 

constructions, the use of marked ruler and protractor was 

now permitted. The usefulness of geometry was emphasized. 

The inductive approach was used in establishing new prin

ciples and meanings of concepts. This informal geometry 

became the geometry of the new junior high schools. 
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Inductive and experimental geometry have found a place 

in demonstrative geometry to establish the meanings of con

cepts, and to make clear the meanings- of many theorems before 

deductive proofs are given. A reduction of the number of de- · 

ductive proofs, especially of those that are quite obvious , 

or too difficult, is made possible by this informal treatment. 

This marks a radical change from the earlier demonstrative 

geometry. More attention is given to applications that are 

useful and related to life situations. Breslich states: 

Training in reasoning in modern geometry is 
not incidental. · The objective is to improve the 
pupil's skill in reasoning, to teach him the mean
ing of logical demonstration, to study the reason
ing processes exhibited so concretely in geometry, 
and to employ them in non-geometric situations. 
Geometry is presented not merely as a collection 
of theorems and exerciees but as a concrete illus
tration of a general logical system. Fawcett's 
study of ways of teaching pupils the meaning of 
·the nature of proof as reported in the uThirteenth 
Yearbook u is an excellent discussion of classroom 
procedures aiming to attain this objective.2 · 

Many have made claims that mathematics can be used 

more effectively than any other subject to teach pupils to 

think independently and logically. Some beginnings have been 

made to substantiate these claims by research, but to secure 

conclusive evidence a great deal of research will have to be 

done. Breslich concludes with this challenging statement: 

nThe problem of securing nationwide adoptions of new recom

mendations is one qf the most urgent tasks before the teachers . 

of mathematics. 11 3 

2rb1a., pp. 10-11. 

3rbid., p. 78. 
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The next three paragraphs present a summary of what is 

advocated for the new age of geometry for all American youth 

by Samuel Welkowitz,4 a high school teacher in Brooklyn, New 

York, 

Pupils sho uld be taught the importance and techniques 
I 

of experimentation, the proper use of measuring instruments, 

and the value of group cooperation. They should also learn 

that demonstration is a systematic method of explaining the 

results of one experiment by means of results obtained in 

preceding experiments. 

One of the major objectives of the teaching of geometry 

should be the constant tying up of geometric principles with 

. applications in the practical arts, the natural sciences, 

industry, and design. Instruments such as the T-square, 

tri-square, centa - square, parallel ruler, protractor, pro

portional dividers, pantograph, angle mirror, sextant, the 

plane table, and others should be studied, analyzed and 

treated as an integral part of _the course in geometry. The 

making of models, designs, and some simpler instruments will 

also help to lend a feeling of reality and meaningfulness to 

many of the theorems and constructions of _geometry. Far great

er stress should be placed on the understanding of the concept 

of the nature of proof with a corresponding de-emphasis on the 

ability to reproduce proofs of theorems for its own sake. 

Since of all subjects in mathematics the deficiency in 

4samuel Welkowitz, nTenth Year Geometry for All American 
Youth," Mathematics Teacher, 39: 99-112, March, ~946 . 
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arithmetic is most pronounced in the secondary schools and in 

colleges, it is suggested that more atteniion be given to 

numerical work in the geometric problems involving these 

skills. If the topic of Similar Triangles is advanced to 

the first semester of the course in plane geometry, opportun

it~es to use algebra and arithmetic to solve problems involv

ing proportion and square root are provided, thus permitting 

a more gradual approach to · formal deduction. 

In the Stephenson, Michigan, Township High School,5 a 

small rural agric ultural high school, an effort has been made 

to make courses in mathematics adequate to meet the needs of 

future college students and also to attract those "Just aver 

age" pupils who might profit by and enjoy the practical side 

of the subject. 

The plan used was a project supplementing the regular 

work in which each member of the class should choose a voca

tion or a field of activity in which he had particular inter

est and see what relation it bore to the principles set forth 

in geometry. 

Geometry in aviation, n·avigation, and machinery were 

chosen by different . boys but a girl took geometry in c.:ar·

pentry and showed its value in making a picture frame, a top 

for a dressing table, a dormer window, a pig pen, and a roof 

for the barn. Two girls chose geometry in architecture, one 

ancient and medieval and the other modern. Three pupils 

· 5Fanny Springsteen,. nA Practical Project in Geometry," 
Mathematics Teacher, 39: 87-88, February, 1946. . 
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selected geometry in music and turned in very different re

sults. One dwelt on the staff and symbols used in writing 

music, while the other two gave emphasis to the forms and 

designs of a great vari e ty of musical ·1nstruments. A girl 

whose ambition is to study medicine produced almost a master

piece on geometry in s urgery. The war maps led one girl into 

the realm of cartography. A boy became very interested in 

geometry in advertising. Another decided on railroads and 

made some excellent drawings of construction of tracks, 

switches, and signals. Several girls who were interested in 

home economics selected geometry in designing and in interior 

decorating. Geometry in sports was the special interest of 

a girl cheerleader. Drawing;:3to scale of fields for baseball 

and football, and courts for tennis, basketball and other 

games were carefully constructed. Geometry in farming, en

gineering of various types, landscaping and city planning were 

other topics that received attention. If the next class de

velops a similar interest the ~uthor suggests giving the re

ports in class with the use of a .new opaque projector. In 

this way each pupil's f~ndings in a field could more easily 

be shared with others and each one's knowledge be broadened. 

Lucien B. Kinney6 conducted a study of the teaching of 

mathematics for life adjustment before 1950. A summary of the 

results of Kinney's research is presented here under the four 

6Lucien B. Kinney, nTeaching Mathematics for Life Adjust
ment" in Education for~ Adjustment,(Harl I?ouglass, editor) 
1950, Chapter 8. 
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headings which he used in writing his report: 

Part I. What mathematics is needed? 

Kinney -calls attention to the amazing paradox that dur

ing the present period of ever-increasing de,mand fo.r mathe

matics in dealing with the quantitative problems in life, 

the average adult is relatively illiterate in this field of 

learning. The typical curriculum of today provides tlmost 

no experience in quantitative interpretations i We see the 

need to ana.;lyze the role which mathematics must play in the 

intellectual and practical life of the citizen. To do this, 

Kinney suggests the report of the Educational Policies Com

mission7 as a useful guide. Four areas are defined in which 

objectives are to be se·t up--Self-Realization, Human Relation-

ships, Economic Efficiency, and Civic Responsibility. 

Self Realization 

1. A mastery of the fundamental processes is necessary 

for clear thinking. 

2. The individual must be able to utilize the concepts 

basic to the quantitative mode of thinking--functional rela

tionships, approximate nature of measurement, those related to 
. . 

statistics, geometry, and trigonometry, as well as the use of 

~ symbols. All these are essential in dealing wtth the problems 
en 
(J) of modern society. 
1..9 

7~ Purposes of Education in American Democracy, Educa
tional Policies Commission, National Education Association. 
Washing t on, D • C . , 19 3 ~ • 
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3. Buswe118 in the Sixteenth Yearbook of the National 

Council of Teachers of Mathematics, has pointed out two re-

sponsibilities for mathematics in the field of personality. 

The first, a negative aspect, is the f~eling of inadequacy 

attributed to unfortunate previous experiences in mathematics. 

The second, a positive aspect, is the feeling of adequacy in 

meeting the real situations of life. This feeli~g of ade

quacy., one of the most important personality needs of every 

pupil, should be sought as an important outcome from the 

mathematics class. 

4. Another important area of self realization through 

mathematics is the leisure time and recreational aspect. 

Either as a participant or spectator, an understanding of 

percentages and probabilities is important for a full appre

ciation or effective performance of our national pastimes 

such as baseball, football, basketball, and bridge. 

Human Relationships 

1. The mathematics class . can increase the ability and 

interest of the individual in the use of democratic procedures 

by providing instruments for group activity. 

2. The democratic procedures are efficient to the de

gree that all individuals are capable of critical, reflective 

thinking. This is one of the most widely recognized and re

spected responsibilities of the field of mathematics and 

Bouy T. Buswell, "The Function .o.f Subject Matter in Rela
tion to Personality," Arithmetic in General Education, Six
teenth Yearbook of National Council of Teachers of Mathemat
ics, 1941, p. 8. 
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Kinney here refers to Fawcett's ~ Nature of Proof as ex-

perimental evidence of the effectiveness of mathematics in 

developing the attitudes and abilities for reflective think

ing. 

Economic Efficiency 

.The responsibilities of the mathematics teacher in voca

tional and consumer effectiveness are greater than ever be

fore. The college preparatory aspect has tended to over

shadow all others. 

Civic Responsibility 

Mathematics offers possibilities ftir developing .the at

titude of ' group responsibility for economic security of the 

individual through a discussion of the mathematical problems 

of a family in the median income group. Concepts such as 

rhythm, proportion, balance, symmetry, and the like are basic 

to certain areas of aesthetic appreciation which the mathemat

ics teacher has an opportunity to develop. Each member of the 

class feels a personal responsibility for seeing that the de

sired goals for the group are attained. 

Part II Opportunities in the Current Curt:iculum 

The Joint CommitteelO was set up to define the place 

9Harold P. Fawcett, The Nature of Proof, Thirteenth Year
book of the National Couiicil of Teachers of Mathematics, 1938. 

10The Place of Mathematics 1n Secondary Education, Joint 
Commission of the Mathematics Association of America and the 
National Council of Teachers of Mathematics, Fifteenth Year
book, 1940, pp. 99-119. 
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of mathematics in the modern educational program and to or

ganize a mathematics curriculum for grade 7 through 14. 

Three segments of the curriculum are of special importance 

here: 

1. The seventh and eighth grade general mathematics 

program, the point of view of Junior. High School. 

2. The college pretechnical sequence, grades nine 

through twelve, which is thought of as the normal sequence 

for pupils studying mathematics, even though only a minor

ity have any intention of going to college. 

3. Mathematics for general education above grade eight. 

It is the purpose of this course to provide the citizen with 

mathematical competences needed for personal and social effi

ciency in meeting the problems of life. 

Kinney points out three unsatisfactory aspects of this 

arrangement for the general student. 

(1) The meagerness of the offering. One year is inade-

quate for the purpose. 

(2) The necessity for making a decision in the ninth 

grade between general. mathematics and the college preparation 

sequence. 

(3) The problem of guidance. In actual practice the 

guidance into algebra or geometry is based on intelligence 

and achievement rather than on the need ·for college prepara

tion, since the latter is usually · rather indefinite~ 

Part III Effective Classroom Experiences 

Before proceeding to a further consideration of the 
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the sequence for general students of mathematics, Kinney 

suggests a few examples of effective class room experiences 

to · be incorporated in the program •. For instance, he says 

the topic which offers opportunity for development _of appre

ciation but which is the most neglected area is experimental 

geometry. In field work in indirect measurement he lists 

the following as possible outcomes: (1) appreciation of the 

power of mathematics in such situations as measuring inac

cessible dis_tance; (2) appreciation of the power of more ad

vanced mathematics in increasing the economy and precision of 

measurement; (3) interest in the instruments and · techniques. 

of measurement; (4) Understanding the nature of error .of 

measurement and the approximate nature of. measurement. He 

cites the book, Field Work in Mathematics11 by· Shuster and 

Bedford as a source of many practical aspects of outdoor 

work in geometry. 

Part IV Eventual Reorganization 

Dr. Kinney concludes by saying that the mathematical 

sequence designed for Life Adjustment should eventually be 

included in the educational program for all pupils. If any 

sizable group of students needs special type of preparation 

for college or vocation, such preparation should be provided 

separately, without interference with the general program. 

llc. N. Schuster, and Fred L. Bedford, Field Work in 
Mathematics, New York: American Book Company, .1935.---
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The actual length of the program for general education 

must be determined through e-xperience and experiment. Kinney 

closes with this challenging statement: 

For the first time in history we shall very 
soon have, in the American secondary school, 
those who will enter all walks of life in the 
next generation. Providing them with mathemati
cal competence is a matter of vital importance.12 

Survey of Industries 

One of the purposes of the Life Adjustment Education Pro-

.gram is to explore the needs of youth in the local community. 

No two communities have exactly the same· mathematical needs. 

The content of the non-college preparatory mathematics course 

rests almost entirely upon the individual teacher. Because 

of Wichita's activity in the airplane industry, the adaptation 

of the triangle as a rigid figure in providing structural 

strength in the helicopter would have more meaning to students 

in Wichita than it would to students in most rural areas. 

To determine the geometric facts used most by people em

ployed in some of the factop1es, foundries, and manufacturing 

companies in Wichita, a survey was made in November and Decem

ber, 1950. 

Letters were mailed to the personnel directors of fif

teen companies asking for a personal interview, or for 

121ucien B. Kinney, "Teaching Mathematics for Life Adjust
ment" in Education for Life Adjustment (Harl Douglass, editor) 
Chapter 8 . 
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permission to . send copies or the questionnaires for employees 

to check and return to the director. 

Mr. G. E. Hutton of the Cardwell Manufacturing Company 

and Mr. Robert Carey, president of Universal Pulleys, granted 

interviews. Mr. Carey is a mechanical engineer and had been 

superintendent at Cardwell Manufacturing Company during World 

War II. Some of the helpful suggestions he gave regarding 

the geometry his employees need to know may be summarized 

as follows: 

A boy must be able to lay out a simple plan. When told 

to draw a line five inches long, he must draw a line precise

ly five inches, not approximately five inches. He must know 

how to make a quadrilateral with its opposite sides equal to 

coincide with a rectangle whose sides are the same length as 

the sides of the quadrilateral. To do this, which is called 

"tram the figuren, the employee must realize that the quadri

lateral is _a parallelogram and if he makes the diagonals 

equal, the figure will be a rectangle. Given the length of 

a line segment, a workman must know how to locate a point 

which is a given distance from one end of a given line seg

ment and also another distance from the other end of the given 

line segment. For example, if AB is 3 inches .long, he must be 

able to find a point C which is 4 inches from A and also 2 

inches from B. This is an application of the geometry con

cept, locus. There is no occasion to use the trapezoid in 

SA copy of the questionnaire may be found in the appendix, 
pp. 80-82. 
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the foundry, but it is very necessary that the workmen be 

able to figure an area and volume in order to determine the 

weight of a pulley. They must know that the sum of the angles 

about a point on one side of a straight line equals one hun

dred eighty degrees so that when it is impossible to measure 

an angle because of some obstruction, but the supplement is 

accessible, the angle can be determined by subtracting the 

supplement from one hundred eighty degrees. At Universal 

Pulleys employees use some measuring devices not listed on 

the questionnaire: inside and outside calipers, sine bar, 

and Joe Henson blocks. They do not need to know how to copy 

a given angle because they use a protractor to measure the 

size of a given angle. Ability to construct a regular hexagon 

is a "must". To be able to interpret maps, floor plans, and 

blue prints is considered para.mount. 

Mr. Carey thought that the power of clear thinking, log

ical reasoning, and making decisions is of great value to an 

individual for solving the problems encountered in every day 

life, but he was not aware that the type of reasoning char

acteristic of geometry is essentially the . type of reasoning 

required in daily life. 

Mr. Hutton, personnel director of Cardwell Manufactur

ing Company, had one of the foremen check the questionnaire 

for all the employees who use geometry. The foremen an

swered all the questions "yes" except _two. Th~y were: "the 

need to find the resultant of two forces by means of vectors" 



33 

and"the need to construct a regular polygon .of six or eight 

sides." Mr. Hutton's responses represented ninety-two men 

employed at Cardwell's in nine departments where the prin

ciples of geometry used by the workmen can be mastered in the 

high school course. The departments are Structural Steel , 

Layout, Machine Shop, Tooling, Sheet Metal, Inspection, Draw

ing, Tool Engineering, Processing and Production Control. 

Mr. Hutton also .emphasized the need for accuracy in 

measurement. Multiplication and addition of decimals are 

very important, especially in Machine Shop where they have 

an accumulation of tolerances. He wished there were some 

way that a student would get a mixture of solid geometry with 

plane geometry in order that he might visualize three dimen

sions from blue print measurements. Mr. Hutcon was very much 

in favor of the project to revise the course in plane geom

etry. 

Mr. C. C. Ford of the George C. Christopher and Sons 

Iron Works consented to have twenty copies of the question

naire sent to him. Fifty per cent of the copies were answered 

and returned. 

Mr. Melvin J. Binford of the Cessna Aircraft Company 

suggested that copies of the questionnaire might be mailed 

directly to some employees in the eleven different depart

ments of his organization which make use of geometric con

cepts. They are: B-47, · jngineering, Final Assembly, Inspec- .. · 

tion, Machine Shop, Material Control, Tool and Die, Upholstery 
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and Cable, Sheet Metal, Hammer House, and Hydraulic Assemblies. 

Three hundred twenty-five copies of the questionnaire were ad

dressed to employee_s of Cessna Aircraft C.ompany. One hundred 

fifteen were answered and returned. The following quotations 

are excerpts from some of' the statements submitted by the em

ployees who answered the questionnaire: 

"It is my sincere hope that the leaders of the Wichita 

City Schools realize the importance of' mathematics in our 

industrial world today, especially those who cannot or do 

not plan to enter col~ege." 

"Geometry is very essential to any who plan to go to 

college, even if they do not plan to take a technical course. 

The method of' gathering all the related material that is 

known, and making a conclusion is the way to look at all prob

lems. · Very often people change their opinions on controversial 

matters after they have looked at both sides of the problem." 

"I don.'t know whether to express appreciation of' the in

terest of the teaching staff' in such items as to initiate 

such a questionnaire, or to congratulate the young people who 

are to be your students." 

"Geometry is the basis for all higher learning in shop, 

engineering, or related fields and the most important subject 

for most students, especially boys." 

"For those men and women who plan to enter any branch in 

the field of aviation, flying, navigation, or even in aircraft 

construction, geometry is almost indispensable." 
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"In flying, in order to plan your flight, estimating 

your time of arrival and taking into account the effort of 

the wind, you must use triangles and other geometric prin

ciples." 

"In aircraft construction the reading of plans and blue

prints will not only make your work easier but will hasten 

your promotion. The ability to make use of conversion tables 

is also valuable." 

"I always felt too much emphasis was placed on trying to 

memorize a formula. In actual use I have never had occasion 

to use a formula that I could not find in a handy book of rorm

ulas made up for reference purposes. The main thing to me is 

to be able to know how to apply any given formula when this 

occasion arises." 

"Plane geometry is needed by every person regardless of 

line of work. In my work as a hydro press operator, I have 

to read blue prints daily and check the parts I make with them." 

''In this day of precision .mechanics the reading and use of 

measuring devices is a must." 

The following list reveals the per cent of the 125 re

spondents9 who answered "Yes'' to each item of the question

naire. The items are listed in order of frequency, expressed 

as per cent. 

9Questionnaires were returned bf 115 employees of the Cess
na Aircraft Company (11 departmen~ and by 10 employees of the 
George C. Christopher and Sons Iron Works. 



Rank 

1 

2 
4 
4 
4 

36 

Drawing. Have you encountered the need for 
interpreting maps, floor plans, or blue 
prints? 

Have you felt the need for understanding: 
the concept angle 
the precision of a measurement 
the concept parallel lines 
the concept perpendicular lines 

Do you consider it is essential for an educated 
citizenry living in a democracy to be able to 
analyze a statement in a newspaper, determine 
what's assumed and whether the suggested con
clusions really follow from the given as-
sumptions? · 

Do you make use of a steel tape? 

Do you make use of a ruler? 

Per cent 
who 

answered 
"Yes!' 

93 

92 
90 
90 
90 

88 

88 

87 8 

9 Conversion. Have you encountered the need for 
knowing how to convert feet to inches, et cetera 86 

10 
11 
12! 

12t 

Have you felt the need for understanding: 
the meaning of degree or accuracy 
the importance of estimating the result 
the concept circle 

With ruler and compasses have you ever en
countered the need to construct a square? 

Have you felt the need for understanding the 
meaning of significant figures? 

85 
84 
82 

82 

80 

14! Measuring Devic·es. Do you make use of other 
instruments? 80 

16 Have you needed to understand ratio? 

With ruler and compasses, have you ever 
encountered the need to: 

17~ construct a circle? 
17J copy a given angle? 

19! Have you felt the need for understanding 
the concept triangle? 

79 

78 
78 

77 



Rank -

37 
Per cent 

who 
answered 

"Yes" 

19! Have you encountered the need for knowing 
formulas relating to area, volume, et cetera 77 

21 
22t 

Have you felt the need for understanding: 

the concept parallelogram? 
a measurement is an approximation? 

22! Measuring Devices. Do you make use of a 
micrometer? 

24 Have you encountered problems which involved 

76 
74 

74 

proportion? 73 

25 Have you felt the need for understanding the 
concept cylinder? 72 

26! With ruler and compasses have- you encountered 
the need to bisect an angle? 70 

26! Have you related the type of thinking you 
learned in geometry to the type of thinking 
you do in every day affairs? 70 

28 ·Measuring Devices. Do you make use of a 
protractor? 

32 

33 
35 

35 

With ruler and compasses have you ever encoun-
tered the need to: · 

bisect a line segment? . 
draw a geometric figure to scale? 
divide a line segment into more than two 

equal parts? 

Square Root. Have you encountered the need 
for finding the square root of a number, by 
table or by division? 

With ruler and compasses have you ever 
encountered the need to: 

draw a tangent to a circle? 
copy a triangle? 

Have you felt the need for understanding: 

the concept of cone? 

69 

68 
68 

67 

66 

65 
64 

64 



Rank 

36 

37 

38 

39 

40 

41 

42 

43 
44 

45 

46 

47 

38 

Have you found it necessary to pick key 
words and ask for definitions? 

Have you felt the need for understanding the 
. concept trapezoid?. 

With ruler and compasses have you ever encoun
tered the need to divide a line segment into 
parts proportional to any number of given seg
ments? 

Do you ever need to select undefined terms in 
a given statement? 

Have you felt the need for understanding the 
concept regular polygon? 

Similar Triangles. Have you ever used the 
fact that in similar triangles the ratios 
of corresponding sides are equal? 

The Pythagorean relationship in a right 
triangle. Have you had occasion to use the 

. If hypo ten use tt rule? 

Have you felt the need for understanding: 
the concept sphere? 
the concept prism? 

Trigonometry~ Have you made indirect measure
ments by use of the sine, cosine or tangent? 

With ruler and compasses have you ever en
countered the need to construct a regular 
polygon of six .or eight sides? 

Vectors. Have you needed to find the result
ant of two forces by means of vectors? 

Per cent 
who 

answered 
"Yes" 

64 

62 

60 

59 

58 

58 

57 

56 
54 

51 

48 

43 

Responses to the questionnaire and the suggestions gath

ered from the personal interviews indicate that some time 

should be devoted to: (1) reading blue prints; (2) the : 

precision of a measurement; and (3) the use of measuring 
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devices. Two of the objectives selected as guiding principles 

in teaching general geometry are the development of basic math

ematical knowledge _and skills and provision for their applica

tion to practical problems. The purpose of the Sur.vey of 

Industries was to obtain information which might enable the 

school to render more efficient service to Wichita youth. To 

attain these objectives the general geometry course should in

clude the · three items named above. But another objective is 

the development of an appreciation of the importance of geom

etry and the power of reflective thinking in the world today. 

The emphasis must be on training in the processes of correct 

reasoning. These may be taught through the concepts listed 

in the questionnaire. A course in geometry should include all 

of them unless it is the application of vectors which is not 

now included in any plane geometry course. Some of the items 

with lower frequency may be taught informally and receive less 

emphasis than some of the items with higher frequency. 



CHAPTER IV 

THE COURSE IN GENERAL GEOMETRY: ORGANIZATION 
OBJECTIVES, AND PROCEDURES 

A committee of faculty members from Wichita High School 

East and Wichita High School North with Dr. Paul Harnly, Di

rector of Secondary Education, as chairman voted in March, 

1950, for the two schools to become participating members iri 

the Life Adjustment Education Program. The Commission on Life 

Adjustment Education in the State of Kansas suggested that 

schools should begin by having each teacher analyze his own 

specific subject with the view of discovering how it could 

further life adjustment. The writer of this thesis was asked 

to analyze the traditional plane geometry course to determine 

how it might nbear more directly upon building better citizens, 

workers, . and home makers.u 

In the regular plane geometry classes the students are re

quired to prove scores of theorems in the text book and to dem

onstrate their ability to work a number of exercises. This 

necessitates much home work and often becomes for many, a 

mere ritual of memorization. The requirements seem so rigid 

that many students of average ability either dread the course 

in plane geometry or refuse to take it. The writer conceived 

a course in geometry for students who are not college bound 

or who cannot pursue formal geometry with much hope of success 

but who 'feel the need of more mathematics beyond arithmetic. 

She asked permis.sion of Dr. Harnly, Mr. C. E. Strange, prin

cipal, and Miss Lucy E. Hall, head of the mathematics department, 
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to teach a class on an exploratory basis at Wichita High School 

North during 1950-1951. She felt there was a real need for a 

class designed for students who might or might not have had 

beginning algebra and who were not likely to go on to higher 

mathematics, yet who wanted to know the facts of geometry help

ful in daily 11 ving. However, the co.urse was planned to meet 

the college requirement of one unit in plane geometry if the 

student should need it for such a purpose. 

The plan was approved in April, 1950. Th~n the visiting 

teachers and the mathematics teachers in the four intermediate 

schools which supply students to Wichita High School North 

were asked to counsel boys and girls regarding enrollment for 

this class called general geometry. They were told there would 

be the following distinctions between the two types of courses 

offered: (1) By proving more facts inductively and fewer the

orems deductively than in the regular geometry classes a meth

od of reasoning which could be applied to both mathematical 

and non-mathematical situations would be emphasized; (2) there 

would be a decrease in the amount of written assignments, but 

an increase in the amount of class discussion, use of films, 

and instruments for laboratory and field work. 

On September 5, 1950, in Room 119 at Wichita High School 

North a class of thirteen boys and nine girls were discussing 

questions such as: What is geometry? Who uses geometry? Why 

study geometry? When and where did _geometry have its begin

ning? These questions are, of course, discussed in any plane 

geometry class but these pupils had objectives different from 
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those of most of the pupils in the regular.geometry classes. 

Only about half of them had completed beginning algebra. There 

were one senior and. one junior in the class; the other twenty 

were sophomores. 

The second day the students found written on the black-

board the following: 

Your teacher has selected the following objectives as 
guiding principles in teaching general geometry: 
1. Teach basic geometric skills and knowledge neces

sary to understand geometric principles. 
2. Teach practical applications. 
3. Develop habits of critical thinking. 
4. Encourage th~ use of these thought patterns 

in non-geometric problems. 
5. Develop an appreciation of the importance of 

geometry and the power of reflective think
ing in the world of today. 

After some discussion, the students were asked to prepare 

for the next assignment an answer to the question: What are··. 

your purposes for studying general g.eometrr? 

The following is a summary of the ideas which were pre

dominant among the statements submitted by the students: 

Why did I apply for the course in practical geom
etry? Because I knew it would come in handy should I 
ever want to continue my education through college. 
Yes, this is one of the r~asons but there are other 
reasons. At the. moment I am very undecided as to 
what profession I want to enter later on. If I want 
to be capable of skillfully managing a household, 
geometry will be helpful to me. Throughout my first 
experience with it I hope to learn how to use my 
head clearly and think things out for myself. 

E.veryboµy can improve himself in some way. One 
of my problems is learning to concentrate. If geom
etry can help me become a better citizen, capable 
of sound and clear reasoning, then this alone ·1s 
reason enough for me to work at it, keeping in min,d 
the help it will be to me later on in life at what
ever I decide to do. 
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Each student was required to buy a copy of the State 

adopted textbook, New Plane Geometry by Mallory. Exercises 

which ask a question or call for the solution of a problem 

are sometimes assigned in the book, but the teacher- followed 

the method taught by Fawcett. He proposes that each pupil 

write his own text book as the work develops. Schnell and 

Crawford1 suggest listing in separate groups all assumptions 

in which the conclusion is about (1) angles, (2) lines, (3) 

parallel lines, (4) circles, (5) triangles, and (6) perpendic

ular lines, and using. this arrangement later as a Tool Box. 

This concurs with the philosophy and methods . advocated by Faw

cett which may be summarized as follows: 2 

Students should get the feeling of creating something, 

just as if they were in an art class. It is very important 

for youth to discover a geometric truth. It is necessary to 

keep constantly before the class tpe picture of mathematics as 

a growing and dynamic thing. The students are the builders. 

Definitions and assumptions are the outgrowth of experience 

rather than the basis for it. The teacher should encourage 

pupils to conceive of the search of truth from 4200 B.C. to 

1950 A.D. 

The third lesson emphasized the importance of definitions, 

the need for undefined terms, and the four propepties of a good 

lLeroy H. Schnell and Mildred Crawford, Clear Thinking, 1943, 
p. 82. 

2Lecture notes from the. graduate course, Education: 840, 
"Concepts of Geometry, 11 Harold P. Fawcett, instructor, Ohio 
State .University, Columbus, Ohio, June, 1950. 
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definition. The teacher presented these illustrations of 

the fact that in every day life definitions enable persons 

to have a common ll!lderstanding: 

1. A porch is not always a porch according to a 

clipping from a Wichita paper.3 

2. The word billion in the United States is one 

thousand million,while in England one billion is one million 

million. 

3. The nations at Yalta were unable to agree upon the 

definition .of the wo~d t-t aggressor". 

4. · The word udemocracy" means something entirely dif

ferent to the citizen of the United States from what it does 

to a citizen of Russia. 

A few concepts which mean the same to all are accepted 

as undefined terms. William Betz4 says: 

A definition should be a summary of experiences, 
not the starting point. Not every concept should 
be defined verbally. There must always be basic 
undefined terms. Thus no well informed teacher 
Will be guilty of perpetuating the time honored 
pseudo definitions of 'point, line, and plane'. 

Therefore the first section in the student's notebook 

was Undefined Terms and the second section was Definitions. 

Each student was asked to illustrate the four properties of 

a good definition by defining words such as ~hair, hat, bread, 

shoe: 

3w1chita Eagle, July 23, 1950. -

4William Betz, "The Teaching of Intui:t.1 v~ ·Geometry," _ The 
Teaching of Mathematics in the Secondary School, Eighth Year
book or tlie National CouncfI~f Teachers of Mathematics, 1933, 
p. 148. 
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1. Definite classification 

2. Distinction from similar terms in the class 

3. Simplicity 

4. Reversibility 

Next the teacher pr~pared drawings on a guide sheet5 or 

drew the figures on the blackboard about which certain proper

ties were assumed. By observation and experimentation the 

pupil was asked to state in his own words a conclusion about 

particular properties. These statements were sometimes hazy 

and misleading but were presented, to the class, discussed, 

criticized and clarified until the pupils agreed. These def

initions or assumptions were then written in the proper section 

in the notebook or "Tool Box". 

A section was provided in the notebook for each of the 

following: Undefined Terms; Definitions; Axioms; Postulates; · 

Theorems Proved; Constructions; Families of Geometric Figures 

such as Lines, Polygons, Angles, Triangles, and Quadrilaterals; 

Symbols; Methods for Proving Things; and Miscellaneous Exer-

Each pupil had an opportunity to express his own individ-
' 

uality in the arr,angement and presentation of subject matter 

in his ·notebook. Frequently a pupil showed especial interest 

in an application of geometry which had very real value. He 

was given recognition for presenting it to the group. For 

example, one boy worked diligently to discover how the arcs 

5sample lessons may be found in the appendix, pp.86-92. 
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of tangent circles were constructed to form a compound curve 

on a railroad track; then he made a poster of the result of 

his study for the class to observe. 

The Projects 

Self realization is one of the general objectiyes of edu

cation. 

The aim of life adjustment eduqation is to 
develop an individual who achieves reasonable 
compromises between his own aspiration, attain
ment, and happiness and. the welfare of society as 

· a whole. This concept involves separate planning 
with regard to each ·pupil.6 

The writer had a two-fold purpose in giving the Cal

ifornia Occupational Interest Inventory7 to each student in 

the general geometry class. · Since a person usually wants 

to do what he likes to do, and he usually likes to do what 

interests him, the teacher wanted to ascertain in a system

atic manner the kinds of activities in which the student most 

likes to engage in order to counsel him in educational and 

vocational planning. Also she -wanted this information to aid 

in the selection of a special project in a vocation or a field 

of activity in which he showed a high rate of interest and en

courage him to discover what relation it had to the principles 

or geometry. 

The interest inventory was administered to the entire 

6neveloping Life Ad~ustment Education in~ Local School, 
Office of Education, ederal Security Agency, Circular 
No. 253, February, 1949, p. 4. 

7occupatfonal Interest Inventory, Intermediate Form A, 
5916 Hollywood Boulevard, Los Angeles 28, California . Test 
Bureau. 
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class in December, 1950. The interest pr~jects selected by 

the pupils supplemented the regular work of the first two 

six-weeks periods ln the second semester. A description of 

the nineteens projects follows: 

A boy who _ranked in the ninety-ninth percentile in me-

. chanical interest began immediately to find application of 

Geometry in Machinery. A boy whose ambition is to become a 

doctor found geometric designs in The Instruments of the Med

ical Profession~ One boy chose to draw examples of Geometric

Figures in Everyday .Life. 

The senior boy, who . is closer to the draft age than the 

others in the class, made a boo.klet: Use of Geomet~y in Meas

uring ,Distances. He drew illustrations from both the army and 

the navy. 

One girl who was the only art major in the group produced 

a beautifully illustrated sixty-two page book entitled Geometry 

in Fine Art, in which she por~rayed the use of geometry in 

Perspective, Composition, People, Animals, ·still Life, Design, 

Abstraction and Landscape. Another girl who was ar.tistically 

inc-lined made a book,. Geometry in the Body, in which she illus

trated the accepted proportions of the male figure, the female 

figure, the head, and the scale of the growth in the human 

body . from infancy to adulthood; also she made drawings toil

lustrate the way in which the shape of a face or the type of a 

Sor the original 22 members in the class, one boy moved 
out of town, another quit school, and a girl dropped the , 
course at the end of first 6 weeks, leaving nineteen. 
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figure can be made to appear more pleasing to the eye of the 

observer, by giving attention to the theory of optical illu

sions which she had studied in geometry. 

A boy whose record on the interest inventory indicated a 

high interest in the nature area made posters to illustrate 

how the forest rangers use angle measure to determine the posi

tion of a forest fire, and how they use similar triangles to 

determine the height of a tree when shadows cannot be used • 

. Geometry in Dramatics was the title of a book made by 

one girl whose inventory record indicated a high interest in 

Art. Geometry in the Home was the project of one girl. She 

found pictures which illustrated the principles of geometry 

in Draperies and Coverings, Floor Covering, Wallpaper, Furni-

ture, Accessories, and Flower Arrangement. Another girl chose 

Geometry in Fabrics for her project. She found examples 

which depicted geometric design in the clothing worn by men, 

women, and children. 

A girl pianist selected Ratio in Music for her projec~ 

and another girl chose to find applications of Locus in the 

World About us. A boy who has had experience working in a 

garage chose to illustrate Ratios in Gears. A future farmer 

illustrated Problems on the Farm which involve geometric 

principles. 

One boy selected Geometry in Advertising and another boy 

The Triangle in Construction Work·. A boy who works part time 

at a local broadcasting stat~on illustrated the geometry in

volved in setting up a television set,such as finding the 
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length of the guy wires, given the height _of the antenna pole 

and the radii of the base. Another boy reproduced a drawing 

of the design of an early prison which he had seen in a book. 

It was the Auburn State Prison, 1816, which was built with a 

regular octagon at its center. 

A girl who wants to become a leader in religious educa

tion chose Geometry in Religion for her project. There is evi

_dence of the fact that she observed the mathematical and also 

the non-mathematical applications of geometry. She described 

the Nonagonal Temple, . and the Pinnacled Broach Spire, an octa

gon shaped pyramid. The parallel lines of the pipe organ, the 

hexagon in the Easter lily, the beautiful stained glass windows 

and the floor plans of her own new church building, she saw as 

examples of geometric design., but she also found examples of 

deductive reasoning and of the need for definitions in two 

printed articles from the Christian Advocate. "Let's Go to 

Church", with seven reasons why, provided a pattern of logical 

reasoning; and "Talk Plainly., Preacher" is an excellent ex

ample of words that have little meaning until they are defined 

by the people in the pews. 

There is no doubt about the value of the lessons learned 

from doing these projects. The students are more aware of the 

importance of geometry in their every day lives. Most of the 

boys and girls enjoyed doing the work because of their special 

interests. 
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Special Problem 

During the last six weeks period each student was asked 

to define a problem_ which he faced and present the conclusion 

which he had made with proof to support that conclusion. It 

was not necessary that the problem be solved. This assign

ment was suggested in order to provide an experience in apply

ing to a non-geometric problem a method or reasoning similar 

to that which he had learned in demonstrative geometry: think

ing in terms of relationships that exist between facts, and 

drawing conclusions w~ich appear to be Justified by a careful 

analysis or all the conditions which bear on the problem. 

It was revealed that one ·or the boys in the class had been 

seriously considering matrimony but had concluded that he would 

wait until after he graduated from high school. Since there 

had been an increasing number or marriages among high school 

students this year, the teacher thought this problem m:1.ght be 

or vital interest to the whole group. The principal, Mr. 

Strange, volunteered to give them his reasons for and reasons 

against students getting married while they are still in high 

school, if they were .interested in hearing the problem dis

cussed. The_ ·class voted unanimously in favor of having him 

talk to them on this subject the next day. The concensus of 

opinions in the group was expressed by a girl when she told 

one of the librarians she wished that every boy and girl in 

North High School might have heard Mr. Strange's views on the 

subject. 

About a week later the students discussed the problem: 



51 

Should a high school student become married before graduat

ing from high school? 

They concluded there were eight reasons why the student 

should not become married before he graduated from high school. 

The only reason which received serious consideration in favor 

of marriage before graduation was that if a boy had to go to 

war very soon,he might decide that if he never came back he 

would have had the happiness of married life for a short 

while. 

The students agr~ed that if the boy were thinking only 

of himself he might be justified in desiring marriage before 

graduation, but that such a marriage might prove to be of 

serious disadvantage to the girl. 

The purpose of having the class discuss this question was 

to give the students an experience in which they would observe 

that "the technique of thinking which they used in geometry is 

the same as that employed in the relations involved in the so

cial and economic problems encountered by adults in everyday 

life."* If geometry can be taught so as to create in boys and 
. -

girls the scientific _atti~ude of reserving judgment until all 

evidence is in and exercising critical judgment rather than 

yielding to impulsive conclusions, it has earned an important 

place in the curriculum of the schools. 

*E. R. Breslich, "Importance of Mathematics in General 
Education, 11 Mathematics Teacher~ . 44: 1-6, January, 1951. 



CHAPTER V 

GEOMETRIC CONTENT OF THE COURSE 

In Chapter IV explanation was given of the method by 

which definitions are evolved and conclusions discovered ex

perimentally from given data before being postulated or proved 

deductively. This chapter presents an outline of a course in 

ge_neral geometry based on this procedure as taught at W1ch1 ta 

High School North during 1950-1951. 

The axioms and postulates listed include most of those 

found in text books and a . . number of statements usually stated 

as theorems. They were selected because they were needed as 

reasons in the deductive proof of the theorems studied. The 

writer was a member of a Committee on Useful Facts and Theo

rems in Plane Geometryl at Ohio State University which selected 

a list of basic theorems. These formed the nucleus of the 

theorems proved -in this course. The following criteria were 

used by the committee in selecting the basic theorems: 

1. 

2. 

3. 

Do they offer possibilities for developing pupil 
insights into the nature of proof? 

Do they contain material that is within the range 
of interest and ability of the students or that 
would be stimulating to them? 

Are they used in logical sequence or are they 
used to prove other theorems? 

!Report of the Committee on Useful Facts and Theorems in 
Plane Geometry. (This report was a project in the graduate 
course Education 840.) Harold P. Fawcett, instructor, Ohio 
State University, July, 1950, pp. 10-11. 
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4. Do they re-occur frequently in th~ five studies 
·analyzed?2 

One of the purposes for teaching formal geometry is to 

give information about fundamental propositions. To provide 

evidence that the pupils understood these propositions, a 

pencil and paper test was used after each unit of work.* But 

the things which the pupils said and did were also noted ·as a 

source of information about what pupils understood. For ex-

, ample, one morning while the unit on Locus was being studied, 

a girl 'brought a clipping from a local paper headlined "County 

Zoning Bill Is Passed". She had recognized an example of 

locus in the statement that Sedgwick County would be able to 

zone for three miles outside the city limits of Wichita for 

public health, safety, _morals, et cetera. 

Types of test problems different from the traditional ones 

were used occasionally. For example: (1) Given a rhombus 

ABCD, diagonals AC and BD drawn. Write all the relationships 

which you know. (2) Given a statement headline in a newspaper 

"Police Seek Girl Missing for Week 11
• Give all the conclusions 

you can think of pertaining to this statement. (3) Given an 

example in advertising "She's Married-She's Happy--She Drives 

2a. H. c. Christofferson, Geometry Professionalized for 
Teachers. 

b. W. H. Fagerstrom, Mathematical Facts and Processes 
Prerequisite to the Study of Calculus. ---

c. H. Pickett"; Analysis of Proofs and Solutions .2f. Exer
cises Used in Plane Geometry. 

d.--iI:" P. Fawcett, Nature of Proof, Thirteenth Yearbook of 
the National Council of Teachers of Mathematics. 

e. The Reorganization of Mathematics in Secondary Educa
tion, National Committee on--Mathematics Requirements. 

,. -*Specimen tests may be found in the .appendix. 
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· a MERCURY." Write the hidden or implied a~sumptions you de

tect. 

The results of. tests were used to help determine the 

six weeks grade of a pupil. If a very slow learner -did the 

best he could and had the desire to learn, he received a 

passing grade on effort. In so far as possible each student 

corrected the errors on his test papers. 

The rest of this chapter presents an outline of the ten 

units studied in general geometry. 

UNIT I - INTRODUCTION TO GEOMETRY (5 weeks) 

I. Terms and concepts defined or illustrated by the pupils: 3 

A. Specific terms: 

postulate 
line segment 
circle 
radius 

diameter Bisect terminal side 
vertex of an 

angle 
chord midpoint 
arc Angle 
polygon initial side 

B. Families 

1. Family of lines: 
straight line 
broken line 

curved line 
perpendicular lines 

2. Family of polygons: 
triangle quadrilateral pentagon 

he.xagon octagon 

3. Family of triangles: 
equilateral triangle 
isosceles triangle 
scalene triangle 
equiangular triangle 

4. Family of angles: 
straight angle 
acute angle 
right angle 
obtuse angle 

acute tri_angle 
right triangle 
obtuse triangle 

complementary angles 
supplementary angles 
adjacent angles 
vertical angles 

3Terms and concepts defined and terms accepted as undefined 
are listed in the order in which they appeared in the course. 



55 

II. Terms accepted as undefined: 

point 
line 

plane 
straight 

opposite 
equal 

III. Axioms accepted by the pupils: 

quantity 
direction 

1. Quantities which are equal to the same quantity are 
equal to each other; also quantities which are equal 
to equal quantities ar~ equal to each other. 

2. If equals are added to equals the sums are equal. 

3. If equals are subtracted from equals the remainders 
are equal. 

4. If equals are multiplied by equals the products are 
equal. 

5. If equals are divided by equals the quotients are equal. 
Exception: Division by zero impossible. 

6 • .{1) The whole is equal to the sum of its parts.' 
(2) The whole is greater than any of its parts. 

7. A quantity may be substituted for its equal in any 
expression. 

IV. Postulates accepted by the pupils: 

1. Through a point any number of lines may be drawn. 
2. Through two .points one and ·only one line can be 

drawn. 
3. The shortest distance between two points is the 

line segment connecting them. 
4. A line segment can be extended from either end to 

any desired length. · 
5. Two straight lines can intersect in only one point. 
6. All radii of a circle are equal. 
7. With a given point as a rienter and a given radius 

one and only o·ne circ·le can be drawn. 
8. The sum of the angles about a point on one side 

of a straight line equals 180°. 
9. The sum· of the angles about a point is 360°. 

10. All right angles are equal. · 
11. All straight angles are equal. 
12. Complements of the same angle or of equal angles 

are equal. 
13. Supplements of the same angle or of equal angles 

are equal. 
14. Vertical angles are equal. 
15. If two adjacent angles have their exterior sides 

in a straight line,· they are supplementary. 
16. If two angles are adjacent and supplementary their 

exterior sides lie in a straight line. 
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V. Constructions Performed4 

*1. Perpendicular bisector of a line segment 
*2. Bisector of an angle 
*3. Perpendicular to a line at a point on the line 
*4. Perpendicular to a line from a point off the line 
*5. Copy an angle equal to a given angle. 

VI. Supplementary Material 

1. Films Geometry and You.5 

Lines and Angles 
Angles 

2. Non-Geometric - Reasoning In Every Day Life 

(1) Necessary conclusions 

Example: In each of the following, if there is a 
necessary conclusion, state it. 

a. All persons born in Kansas are Jayhawkers. 
Florence was born in Kansas. 

b. Some artists are temperamental. Pearl .is 
an artist. 

{2) Finding hidden assumptions 

VII. Tests over Unit I 

Unit II - GEOMETRIC PROOF, PARALLEL LINES AND THE ANGLES 
FORMED BY THEM ( 4 weeks) _. : 

I. Terms and concepts defined or illustrated by the pupils: 

A. Specific terms: 

transversal corollary 

B. Families 

1. Family of lines 
parallel lines 

converse 

4The constructions and theorems marked with an asterisk 
were considered basic by the Committee on Useful Facts and 
Theorems in the Graduate Course Education: 840, Harold P. 
Fawcett, instructor, Ohio .state University, July, 1950. _ 

5Information about each film used in the course may be 
found .in the appendix, p. 85. 



2. Family of angles 
interior angles 
exterior angles 
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exterior angle of a polygon 

corresponding angles 
alternate interior angles 
alternate exterior angles 

II. Terms accepted as undefined: 

rotation 

III. Postulates accepted by the pupils: 

17. If two parallel lines are crossed by a transversal, 
the corresponding angles are equal. 

18. Through a point one and only one line can be drawn 
parallel to a given line. 

19. If two lines in a plane are crossed by· a trans
versal so t~at the corresponding angles are equal, 
the lines are parallel. 

IV. Constructions performed 

*6. Construct a line parallel to a given line through 
a given point. 

V. Theorems and corollaries proved: 

*l. If two parallel lines are cut by a transversal, 
the alternate interior angles are equal. 

*2. If two parallel lines are cut by a transversal, 
the alternate exterior angles are equal. 

*3. If two parallel lines ·are cut by a transversal, 
the interior angles on the same side of the 
transversal are supplementary. 

4. If two para1ie1 lines are cut by a transversal, 
the· exterior angles on the same · side of the 
transversal are supplementary. 

5. If two angles have their sides respectively parallel 
and are of the same kind, __ they are equal. If two 
angles have their sides respectively parallel and · 
are of different kinds, they are supplementary. 

*6. The sum of the interior angles of a triangle equals 
a straight angle or 180° · , 
Corollary: 
1. In a right triangle the two acute angles are 

complementary. 
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*7. An exterior angle or a triangle is equal to the sum 
of the two opposite interior angles and is greater 
than either or them. 

8. If two angles or one triangle are equal respective
ly to two angles of another triangle, the third 
angles are equal. 

9. If two lines in the same plane are cut by a trans
versal so that the alternate interior angles are 
equal, the lines are parallel. 

10. If two lines in the same plane are cut by a trans
versal so that the alternate exterior angles are 
equal, the lines are parallel. 

11. If two lines in a plane are crossed by a transversal 
to that the interior angles on the same side of the 
transversal are supplementary, the lines are paral-
lel. · 

12. If two lines in a plane are crossed by a transversal 
so that the exterior angles on the same side of the 
transversal are supplementary, the lines are paral~ 
lel. 

13. Two lines parallel to the same line are parallel. 

14. Two lines perpendicular to the same line are , 
parallel. 

15. If a line is perpendicular to one or two parallel 
lines, it is perpendicular to the other. 

Supplementary Material 

1. The idea of converse in both geometric and non-geometric 
situations. Practice exercises were assigned in which 
the direct stat~ment was made and the students were 
asked to state the converse. 

Examples : 1. If a man is · rich, he is happy,. 
Converse: If a man is happy, he is rich. 

2. A quadruped is an animal having four feet. 
Converse: . If an animal has four feet, 
it is a quadruped. 

The students were to decide whether the converse were valid 
or not .and therefrom draw conclusions as to the validity 
of the converse of a valid statement. 

VII. Tests over Unit II 
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UNIT III - CONGRUENT TRIANGLES (5 weeks) 

I. Terms defined by the students: 

congruent figures 
a median of a triangle 
an altitude of a triangle 
hypotenuse of a right triangle 
distance from a point to a line 

II. Terms accepted as undefined: 

distance 

III. Postulates accepted by the pupils: 

20. If two triangles have two sides and the included 
angle of one equal respectively to two sides and 
the included angle of the other, the triangles 
are congruent. 

21. If two triangles have two angles and the included 
side of one equal respectively to two angles and 
the included side of the other, the triangles are 
congruent. 

22. Any angle can be bisected. 

23. 

24. 

If two triangles have three sides of one equal 
respectively to three sides of the other, they 
are congruent. 
Two equal line segments can be made to coincide 
by matching their end points. 

25. Any geometric figure ·can be moved without 
changing its size or shape. 

IV. Theorems proved by the pupils: 

16. In an isosceles triangle the bisector of the 
.vertex angle bisects the base and is perpen.dic
ular to the base. 

*17. If a triangle has two sides equal, the angles 
opposite the equal sides are equal. 

18. In an isosceles triangle the median to the base 
is an altitu<le and also a perpendicular bisector. 

*19. If a triangle has two equal angles, the sides op
posite these angles are equal, or the triangle is 
isosceles. 

*20. If two right triangles have the hypotenuse and 
leg respectively equal, they are congruent. 
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21. If two right triangles have hypotenuse and acute 
angle respectively equal, they are congruent. 

22. If two triangles have a side, adjacent angle and 
opposite angle, of one equal respectively to the 
corresponding parts of another, the triangles 
are congruent. 

23. Every point on .the bisector of an angle is 
equi-distant from the sides of the angle. 

24. Every point on the perpendicular bisector of a 
line segment is equidistant from the ends of the 
line segment, and conversely. 

V. Supplementary Material 

1. Film: Cong;ruent Figures 

2. Special project - Model of the Egyptian Level 

VI. Tests over Unit III 

UNIT IV - QUADRILATERALS (WITH SPECIAL EMPHASIS ON PARALLEL- · 
OGRAMS) SERIES OF PARALLELS, AND MIDJOIN OF A 
TRIANGLE (4 weeks) . . 

I. Terms and concepts defined or illustrated by the pupils: 

A. Specific terms: 

regular polygon, midjoin of a triangle 

B~ Family of Quadrilaterals: 

parallelogram 
rhombus 
rectangle 

square 
trapezoid 
isosceles trapezoid 

II. Postulates accepted as true by the pupi l s: 

26. The sum or · the angles of a polygon of n sides 
is (n-2) straight angles. 

27. The sum of the exterior an§les of a polygon is 
two straight angles or 360. 

28. If two angles are both equal and supplementary, 
each is a right angle. 

29. If three or more parallel lines intercept equal 
segments on one transversal, they intercept equal 
segments on every transversal. 
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III. Constructions performed: 

*7. Divide a line segment into any number of equal parts. 

IV. Theorems proved by the pupils: 

25. 

*26. 

*27. 

28. 

_29. 

*30. 

·*31. 

*32. 

33. 

34. 

35. 

36. 

*37. 

38. 

*39. 

Either diagonal of the parallelogram divides 
it into two congruent triangles. 

Opposite sides of a parallelogram are equal. 

Opposite angles of a parallelogram are equal. 

Consecutive angles on a ~arallelogra.m are supple
mentary. 

The diagonals of a parallelogram bisect each other. 

The diagonals of a rhombus bisect each other at 
right angles and bisect the angles of the thombus. 

If a quadrilateral has its opposite sides equal, 
it is a parallelogram. 

If a quadrilateral has one pair of opposite sides 
equal and parallel, it is a parallelogram. 

If the diagonals of a quadrilateral bisect each 
other, the figure is- a parallelogram. 

If the diagonals of a parallelogram are equal, 
the figure is a rectangle. 

If the diagonals of a quadrilateral bisect each 
other at right angles·, the figure is a rhombus. 

If a line bisects one side of a triangle and is 
parallel to the base, it bisects the other side. 

If a line connects the midpoints of two sides of 
a triangle, it is parallel to the third side. 

The median to the hypotenuse of a right triangle 
is equal to one half of the hypotenuse. 
In a 300, 600 right triangle, the side opposite 
the 300 angle equals one half of the hypotenuse. 
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V. Supplementary Material 

1. Find examples of Common Errors in Reasoning: 

1. One statement not following another. 

2. Hastily made generalizations owing to lack 
of complete and accurate data. 

-
3. Assumptions stated or implied, which are 

not true or which are not sensible. 

4. Key words that are not defined. 

5. Reasoning by analogy, comparing two cases 
in which many elements are not alike. 

2. Films: Polygons 

Quadrilaterals 

VI. Tests over Unit IV 

UNIT V - CIRCLES (6 weeks) 

I. Terms defined by the students: 

central angle 
inscribed angle 
tangent 
tangent circles 
common tangent 

circumscribed polygon 
inscribed polygon 
quadrant 
secant 

II. Terms accepted as undefined: 

None 

III. Postulates accept~d as true: 

IV. 

30. The diameter of a circle bisects the circle. 

31. A central angle is measured by its intercepted arc. 

32. If a line is perpendicular to a radius at its 
outer extremity, it is tangent to the circle. 

Constructions performed: 

8. Construct a tangent to a circle at a point on the 
circle. 

9. Construct a tangent to a circle from a point out-
side the circle • . 
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V. .Theorems proved by students: 

*40. In the same circle or in equal circles equal 
arcs have equal chords. 

*41. The converse of Theorem 40. 

*42. If a diameter or a line through the center of a 
circle is perpendicular to a chord, it bisects 
the chord and its subtended arcs. 

43. If a line through the center of a circle, or a 
diameter bisects a chord (which is not a diam
eter), it is perpendicular to the chord. 

44. If a line is perpendicular to a chord and bi
sects the chord, it passes through the center 
of the circle, or is a diameter. 

*45. In the same · circle or in equal .circles equal 
chords are equidistant from the center. 

46. Converse of Theorem 45 was not required of 
all students. 

*47. An angle inscribed in a circle is measured by one 
half its intercepted arc (3 cases). 
Corollary: An angle inscribed in a semi-circle 
is a right angle. 

*48. A tangent to a circle is perpendicular to the 
radius drawn to the point of contact (Indirect 
Method of Proof). 

*49. Two tangents to a circle from a point outside are 
equal and form equal angles with the line from 
the point to the center. 

50. An angle fo~ed by two chords intersecting within 
the circle is measured by one half the sum of the 
intercepted arcs. 

51. Parallel lines intercept equal arcs on a circle 
( 3 cases). 

52. An angle formed by a tangent and a chord is meas
ured by one half its intercepted arc. 

VI. Supplementary Material 

1. Films: Arcs, chords, and tangents of a circle. 
Introducing the circle. 
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2. Special Project: Model of instrume·nt called a 
center square used for locating·center of a 
circular object. 

3. Indirect method of proof in life situations. 

Illustrations: 

Establishing one's innocence by an alibi in 
court is generally the result of indirect ·:.method 
of proof. 

Frequently a doctor resorts to indirect reason
ing in diagnosing a case. 

Firemen eliminate certain possibilities and 
finally arrive at reasonable conalusions in deter
mining the origin of fires. 

VII. Test over Unit V 

UNIT VI - LOCUS AND CONCURRENT LINES (2 weeks) 

I. Terms defined by the pupils: 

Locus 
_Circumscribed circle 
Circumcenter of a triangle 
Inscribed Circle 
Incenter of a triangle 
Concurrent Lines 
Center of gravity of a triangle 

II. Postulates accepted and constructed: 

A. Five postulates of loci: 

33. (1) The l9cus of points a given distance from a 
given point is a circle whose center is the 
given point and whose radius is the given 
distance. 

34. (2) The locus of points a given distance from a 
given line is two lines parallel to the given 
line and at the given distance from it. 

35. (3) The locus of points equidistant from two 
parallel lines is a parallel line half way 
between them. 
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36. (4) The locus of points equ1aistant from the 
ends of a line segment is the perpendicular 
bisector of the line segment. 

37. (5) The locus of points equidistant from the 
sides of an angle is the bisector of the 
angle. 

B. Concurrent line facts: 

38. (1) The perpendicular bisectors of the sides 
of a triangle meet in a point. which is equi
distant from . the vertices. 

39. (2) The three bisectors of the angles of a 
triangle meet in a point which 1s equidis
tant from the sides of the triangle. 

40. (3) The three medians of a triangle meet in 
a point which is two-thirds the distance 
from each vertex to the mid point of the 
opposite side. 

III. Constructions: 

9. Circle inscribed in a triangle 

10. Circle circumscribed about a triangle 

VI. Supplementary Material 

1. Films: Locus 
Properties of triangles 

2. Detecting,Assumptions· in non-mathematical material. 

Example: In the following exercise list the facts 
you accept and the assumptions you believe most 
probable: . 

1. Mr. Howard decides to repaint his old 
car instead of buying a new one. 

I accept as facts: Mr. Howard may have assumed 
that. 

V. Test over Unit VI 
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UNIT VII - RATIO AND PROPORTION .(2 weeks) 

I. Terms defined: 

ratio 
proportion 
extremes 
means 

II. Undefined terms: 

interchanged 

III. Postulates accepted as true: 

fourth proportional 
mean proportion 
mean proportional -
series of equal ratios 

41. (1) In a ... proportion the product of the means 
equals the product of the extremes. 

42. (2) Ir the _product of two quantities equals 
the product of two other quantities, one 
paid may be made the means and the other 
the extremes of a proportion. 

43. (3) In any proportion the means may be 
interchanged. 

44. (4) In any proportion the extremes may be 
interchanged. 

45. (5) In any proportion the ratios may be in
verted. 

46. (6) In a proportion the sum of the first term 
and second term is to the first or the second 
term as the sum of the third term and the 
fourth term is to the third or the fourth 
term is to the third or the fourth term. 

47. (7) In a s~ries of equal ratios the sum of all 
. the numerators is to the sum or all the de
nominators as any numerator is to its denom
inator. 

48. If a line is parallel to the base of a triangle 
and intersects the other two sides, it divides 
thoee two sides proportionally. 

49. If a line divides two sides of a triangle pro~ 
.portionally it is parallel to the third side. 

IV. Supplementary Material 

1. Film: Ratio and proportion 
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2. Ratio illustrated in Projects. . 

Ratio in Music 

Ratio in Automobile Gears 

V. Test over Unit VII 

UNIT VIII - SIMILAR POLYGONS (4 weeks) 

I. Terms defined by the pupils: 

similar polygons square root of a number 

II. Terms Accepted as undefined: 

mutually 

III. Axioms accepted by the pupils: 

8. Square roots of equals are equal. 

IV. Postulates accepted as true: 

50. If two triangles have two angles respectively 

equai theyare similar. 

51. If two triangles have their corresponding 

sides proportional, they are similar. 

52. If two triangles have an angle of one equal 

to an angle of the othe·r and the including 

sides proportional, the triangles are similar. 

V. Theorems proved: 

53. If two right triangles have an acute angle of 
one equal respective_ly to an acute angle of 
the other, they are similar. 

54. A line parallel to one side of a triangle cuts 
off a triangle similar to the given triangle. · 

*55. In a right triangle, if the altitude is drawn 
to the hypotenuse: 

a. the triangles formed are similar and are 
similar to the given triangle. 
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b. the altitude is a mean proportional between 
the two segments into which it divides the 
hypotenuse. 

c. either leg is a mean proportional between the 
whole hypotenuse and the -segment of the hypot
enuse adjacent to it. 

*56. In any right triangle the square of the hypotenuse 
is equal to the sum of the squares of the legs. 

*57. If two chords intersect within a circle, the 
product of the segments of one chord is equal 
to the product of the segments of the other 
chord. 

V. Supplementary Material: 

1. Films: 

Similar Triangles 
The · ~thagorean Theorem 
Indirect Measurement 

2. Square Root by Division Method 

VI. Test over Unit VIII 

UNIT IX - AREAS AND REGULAR POLYGONS (1 week) 

I. Terms and concepts defined or illustrated by the 
pupils: 

Apothem of a regular po-lygon 
Circumference of a circle 

II. Terms accepted as undefined: 

Area 

III. Postulates accepted by the pupils, and the formulas: 

53. 

54. 

55. 

The area of a rectangle is equal to the product 
of its base and altitude. A• bh 

The area of a parallelogram is equal to the 
product o~ its base by _its altitude. A• bh 

The area of a triangle is equal to half the 
product of its base by its altitude. A• !bh 
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56. The area of a trapezoid is equal to half the 
product of the sum of its bases by its alti
tude. A•! h(b ~ b') 

57. The area· of a regular polygon is equal to half 
the ~roduct or its apothem by its perimeter. 
A = ~ap · 

58. The area of a circle is equal to half the 
product of its circumference by its radius. 

Since C..= .2 Tf 'f' 

IV. Constructions: 

11. Construct a regular inscribed hexagon. 

12. Construct a regular inscribed octagon. 

V. Supplementary Material: 

1. Films: Areas 

VI. Review of Arithmetic 

I. 

II. 

III. 

IV. 

v. 

Application of Area formulas to numerical problems. 

UNIT X - PRACTICAL APPLICATIONS (3 weeks) 

Reading Blue Prints 

Using the Micrometer 

Making Scale Drawings 

Using the Transit-Indirect 

Supplementary Materials 

1. Films: 

The Micrometer 
The Steel Rule 

. 
Measure 

2. Personal problem analyzed by individual. 
Example: Should I stay home and work this summer 

or should I go to Washington and help in a 
Christian Indian Mission? 

VI. Test over Vocabulary, Numerical Problems, Problems on 
Congruence and Similarity, and Constructions in the 
General Geometry Course. 



CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

During the year 1950-1951 the writer taught a course in 

general geometry to a group of nineteen students at -Wichita 

High School North. An attempt was made to provide subject 

matter and experiences which would meet the needs and inter

ests of students who did not plan to go to college more effec

tively than the usual course in plane geometry. For the most 

part the class was recruited from students who did not expect 

to take any further courses in mathematics after they completed 

general geometry. 

The course was different from the regular plane geometry 

cou~se in the following respects: 

1. The mathematical content was reduced in order to pro

vide time for non-mathematical applications. 

2. The emphasis was on training in the · proceeses of de

ductive reasoning more than on the knowledge of mathematical 

facts. 

3. A number of statements usually listed as theorems to 

be proved deductively .were discovered informally and accepted 

as true. 

4. Eighteen films pertaining to the subject of geometry 

were used. 

5. The usesof instruments such as the Egyptian level, 

sextant, micrometer, and steel rule were studied. 

6-. The reading of blue prints was introduced. 
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The objectives and procedures of the general geometry 

course are described in Chapter IV. The geometric content and 

supplementary materials and activities are outlined in Chapter 

v. 
At the end of the year the writer was convinced by her 

own observations and by the s_tatements made by the students 

1n the class that the course had been well' worth wh11e and 

should be offered again in 1951-1952. 

The administrators approved the writer's recommendation 

that two classes in general geometry be scheduled for 1951-1952. 

The writer belfeves that wherever possible there should be 

a two-track program in geometry -- one track for those who in

tend to study more mathematics and another track (such as gen

eral geometry) for those who do not. But on both tracks em

phasis should be placed on training in the processes of correct 

reasoning. This should be done in a variety of situations in

volving geometry and in numerous non-geometric situations. In 

regard to the importance of tra1ning in the techniques.of prob

lem solving, Breslich states: 1 

The techniques of solving problems, quantitative 
and mathematical or non-mathematical, encountered 
by people in every day life are much the same. 
They call for analysis and careful plans of proce
dure. Training in attacking and solving problems 
will be helpful to pupfls in and out of school and 
later in adult life. 

For many pupils the power of : clear thinking, 
logical reasoning and problem solving will be of 

lBreslich, E. R., "Importance of Mathematics in General 
Education," Mathematics Teacher, 40: 5, January, 1951. 
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far greater value than a meager knowl~dge of mathe
matical facts. The development of these powers 
makes mathematics more important in general edu
cation than the subject itself. 

Experience gained with the class in 1950-195 suggests 

some recommendations for testing in future classes: 

1. The general outline of the ten units of work as 

described .in Chapter V should be retained. 

2. The course should be planned so that there wi.11 be 

freedom for teacher and students to deviate from the lesson 

plarin.ed· if the class becomes interested in solving some other 

worth while problem which arises unexpectedly. 

3. More frequent use might be made of differentiated 

assignments for individual students or small groups who dem

onstrate their ability to work independently on more diffi

cult problems. 

4. The class might be divided from time to time into 

small groups or committees to work on various problems, es

pecially non-geometric materials, and report their solutions 

to the entire group. This plan should be helpful in building 

a larger collection of life situations to which geometric 

reasoning might be applied. 

5. The plan of having the students use discovered facts 

as "toolsn to be mastered by using them to solve problems 

should be retained. 

6. Each student might provide a folder in which he 

would file his daily work for ready reference. 

7. There may be a few instances in which the sequence 
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of theorems as listed in Chapter V might be. changed. For ex-

ample, the . converse of Theorem 24 might be postulated and not 

proved. 

8. Investigation might be made of the re.asibil-1 ty or in

cluding field trips and outside speakers in the plan of pro-

cedure. 

9. A standard test which is objective, requires in

dividual thinking, and presents the type of situation in which 

the student is required to reason as he would in the proof of 

the main theorems of geometry is recommended. 

The Lane-Greene Unit Tests in Plane Geometry2 are designed 

in six parts and each test will be given next year whenever the 

students complete the unit of work measured by it. 

21ane-Greene Unit Tests in Plane Geometry, Iowa City: 
Bureau of Educational Research and Service, State University 
of Iowa, 1944, 31 pages. 
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Letter sent to Directors of Personnel: 

(Heading) 

In order for the schools to rende~ more effic~ent service 
to Wichita youth, a survey is being made to learn the needs of 
employees in the field of geometry. Previously the emphasis 
was placed upon teaching the geometry to meet college entrance 
requirements, but statistics show that the majority of our 
students never enter college. 

This year I am experimenting with a class in "General 
geometry" at North High School which emphasizes the needs for · 
geometry in the every day life of boys and girls. The purpose 
of the enclosed questionnaire is to determine the facts per
taining to geometry used in Wichita industries .. The ones most 
used will be included in the nGeneral" course and those rarely 
used will be omitted; 

Your cooperation is needed in the use of this question
naire. If you are interested in this project to improve our 
schools I would like a personal interview to get your sug
gestions. Will you please check the enclosed postal-card and 
mail it at your earliest convenience? 

Very truly yours, 

Celia H. Canine 
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Dear Employee: 

The purpose of this check list is to determine the geo 
metric facts used most by people now employed in order to pre 
pare boys and girls in high school for the problems of every
day living. Your cooperation is needed. 

Will you please answer the enclo_sed questionnaire and 
return in the self-addressed stamped envelope in a few days? 
If you have had occasion to use geometric principles other than 
those listed, please write them under ttsuggestions". In case 
you do not understand the meaning of a question, place a 
question mark in the margin beside it. 

I shall appreciate your kindness in helping to revise 
the course in Plane Geometry to meet the needs of youth who 
do not expect to go to college. 

I. 

II. 

Gratefully yours, 

(Signed) Celia H. Canine 

Number 

(CHECK LIST) Yes No 
Measurement. 
1. Have you felt the need for under- · 

standing: 
(a) a measurement is an approxi

mation? 
(b) the importance of estimating 

the results? 
(c) the meaning of significant 

figures? 

92 

105 

100 
(d) the meaning of degree of 

accu~acy? 106 
(e) the precis-ion of a measurement? 112 

2. Measuring Devices. Do you make use: of: 
a a ruler? 109 
b a protractor? 86 
c a steel tape? 110 
d a micrometer?. 92 
e other instruments? 100 

3. Conversion. Have you encountered the 
need for knowing how to convert feet 
to inches, pounds to ounces, etc.? 107 

Geometric Concepts. 
1. Have you felt the need for under-

I~~~1!!;;c;;;;;:::8:oncepts: 
~al triangle (right, scalene, 

isosceles, and equilateral)? 
(e) parallelogram (including 

square and rectangle)? 

115 
113 
112 

96 

95 

17 

7 

10 

6 
6 

7 
21 

9 
24 
13 

8 

4 
2 
5 

21 

20 

No 
Comment 

16 

13 

15 

13 
7 

9 
18 

6 
9 

12 

10 

6 
10 
8 

8 

10 



II. 

III. 

IV. 
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Geometric Concepts. (Continued) 

f trapezoid? 
g circle? 
h regular polygon? 
i prism? 
j cylinder? 
k cone? 
1 sphere? 

Geometric Constructions. 
1. With ruler and compasses have you 

ever encountered the need to: 
a construct a circle? 
b . construct · a square? 
c copy a given angle? 
d bisect a line segment? 
e bisect an angle? 
f copy a triangle?. 
g divide a line segment into 

more than two equal parts? 
(hi) draw a tangent to a circle? 
( ) draw a geometric figure to 

scale? 
(j) divide · a line segment into 

77 
102 

73 
67 
90 
80 
70 

98 
102 

97 
85 
87 
80 

8~ 
81 

85 

parts proportional to any 
number of given segments? 75 

(k) construct a regular polygon 
of six or eight sides? 

Application of Facts Used in Geometry. 
1. Drawings. Have you encountered the 

need for interpreting maps, floor 

60 

plans or blue prints? 116 
-2. Vectors. Have you needed to find 

the resultant of two forces by 
mean~ ·of vectors? 

3. Ratio. Have you needed to under
stand ratio? 

4. Proportions. Have you encountered 
problems which involved propor-

54 

99 

tion? 91 
5. Trigonometry. Have you made indirect 

measurements by use of the sine, 
cosine, or tangent? 64 

6. Square Root ·. Have you encountered 
the need for finding the square root 
of a number, by table or by di-
vision? 83 

7. Formulas. Have you encountered the 
need for knowing formulas relating 
to area, volume, etc.? 96 

8. The Pythagorean relationship in a 
right triangle. Have you had .oc
casion to use the "hypotenuse" 
rule? 

9. Similar triangles. Have you ever 
used the fact than in similar tri
angles the ratios of corresponding 

71 

sides are equal? 72 

33 
15 
36 
43 
25 
33 
36 

17 
13 
16 
24 
25 
30 

24 
28 

27 

30 

49 

4 

50 

17 

17 

46 

27 

18 

41 

36 

15 
8 

lp 
15 
10 
12 
19 

10 
10 
12 
16 
13 
15 

17 
16 

13 

20 

16 

5 

21 

9 

17 

15 

15 

11 

13 

17 



82 v. Critical Judgment~ 
1. Do you ever need to select undefined 

terms in a given statement? 74 
2. Have you found it necessary to· 

pick key words and ask for 
definitions? 80 

3. Have you related the type of thinking 
you learned in geometry to the type 
of thinking you do in every day 
affairs? 87 

4. Do you consider it is essential for 
an educated citizenry living in a 
democracy to be able to analyze a 
statement in a newspaper, determine 
what's assumed and whether the sug
gested conclusions really follow 
from the given assumption 110 

Suggestions (On Back) 

28 23 

29 16 

22 11 

3 



I. 

II. 

III. 

83 

(CHECK LIST) 

Measurement. ¥es 
1. Have you felt the need for understanding: 

(a) a measurement is an ap~roximation? 74 
(b) the importance of estimating the 

result? · 84 

f~
c~ the meaning of significant figures? 80 

the meaning _or degree of accuracy? 85 
the .precision of a measurement? 90 

2. Measuring Devices. Do you make use of: 
a a ruler? 87 
b a protractor? 69 
c a steel tape? 88 
d a micrometer? 74 
e other instruments? 80 

Conversion. Have you encountered the 
need for knowing how to convert feet to 
inches, pounds to ounces, etc.? 86 

Geometric Concepts. 
1. Have you felt the need for understanding 

the following concepts: 

!~l ;~~!~iel lines? §6 
c Perpendicular lines? 90 
d triangle (right, scalene, isosceles, 

and equilateral)? 77 
(e) parallelogram (including square 

and rectangle)? 76 
r trapezoid? 62 
g , circle? 82 
h regular polygon? 58 
i prism? 54 
j cylinder? 72 
k cone? 64 
1 spher.e? 56 

Geometric Constructions. 
1. With ruler and compasses hav~ you ever 

encountered. the need to: 

!
al construct a circle? 78 
b construct a square? 82 
c Copy a given angle?. 78 
d bisect a line segment? 68 

-~e~ bisect an angle? 70 
f copy a triangle? 64 
g divide a line segment into more 

than two equal parts? 67 

f
h~ draw a tangent to a circle? 65 
i draw a geometric figure to scale? 68 
j divide a line segment into parts 

proportional to any number of given 
segments? 60 

(k) construct a regular polygon of six 
or eight sides? 48 

Per Cent 
No 

Com
No ment 

14 12 

6 10 
8 12 
5 10 
5 5 

6 7 
17 14 

7 5 
19 7 
10 10 

6 8 

3 5 
2 8 
4 6 

16 6 

16 8 
26 12 
12 6 
29 13 
34 12 
20 8 
26 10 
29 15 

14 8 
10 8 
13 9 
19 13 
20 10 
24 . 12 

19 14 
22 13 
22 10 

24 16 

39 13 



84 Per Cent 

Yes No 
IV. Application. of Facts Used in Geometry. 

1. Drawings. Have you encountered the 
need for interpreting maps, floor 
plans or blue prints? 93 3 

2. Vectors. Have you needed to find the 
resultant of two forces by means or · 
vectors? 43 · 40 

3. Ratio. Have you needed to understand 
ratio? · 79 14 

4. Proportions. Have you encountered 
problems which involved proportion? 73 13 

5. Trigonometry. Have you made indirect 
measurements by use of the sine, cosine, 
or tangent? 51 37 

6. Square Root. Have you encountered the 
need for finding the square root of a 
number, by table or by division? 66 22 

7. Formulas. Have you encountered the need 
for knowing formulas relating to area, 
volume, etc.? 77 14 

8. The Pythagorean relationship in a right 
triangle. Have you had occasion to use 
the nhypotenuse" rule? 57 33 

9. Similar triangles. Have you ever used 
the fact that in similar triangles the 
ratios of corresponding sides are equal?58 29 

V. Critical Judgment. 
1·. Do you ever ·need to select undefined terms 

in a given statement? 59 23 
2. Have you found it necessary to pick-key words 

and ask for definitions? 64 23 
3. Have you related the type of thinking 

you learned in geometry to the type 0£ 
thinking you do in every day affa1.rs? 70 18 

4. Do you consider it is essential for an 
educated citizenry living in a democracy 
to be able to analyze a statement in a 
newspaper, determine what's assumed and 
whether the suggested conclusions really 
follow from the given assumption? 88 2 

VI. Suggestions. (On Back) 

No 
Com
ment 

4 

17 

7 

14 

12 

12 

9 

10 

13 

18 

13 

12 

10 
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The teachers and students of the Wichita City Schools 
are fortunate to have so many fine films available at the 
Film Center. 

The number in .the column on the left is the number of 
the film as listed in the Film Catalogue of the Wichita 
Audio-Visual Center. 

FILM COMPANIES 

*K.B.--Knowledge Builders., 625 Madison Ave • ., N.Y.C. 17 
Castle Films, 30 Rockefeller Plaza, N.Y.C. 20 
Coronet Films., Coronet Building, Chicago 1., Ill. 

Cat·. Title Time Year Company 
No. --

780 Angles 12 min. 1945 K.B. 
778 Angl,es and Arcs in 

Circles 12 min. 1945 K.B. 
776 Areas 12 min. 1945 K.B. 
775 Chords and Tangents 

of Circles 12 min. 1945 K.B. 
781 The Circle 10 min. 1945 K.B. 
772· Congruent Figures 12 min. 1945 K.B. 

Geometry and You 10 min. 1949 Coronet 
720-A Indirect Measurement 12 min. 1948 K.B. 

779 Lines and .Angles 12 min. 1945 K.B. 
763 Locus 12 min. 1945 K.B. 
924 Micrometer 15 min. 1942 Castle 

721-A Polygons 12 min. 1948 K.B. 
719-A Properties of Triangles 12 min. 1947 K.B. 
718-A Pythagorean Theorem 12 min. 1947 K~B. 

773 Quadrilaterals 12 min. 1946 K.B. 
722-A Ratio and Proportion 12 min. 1948 K.B. 

777 Steel Rule 10 min. 1947 Castle 

*K.B. is used as an abbreviation for Knowledge Builders. 

Films 
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SAMPLE LESSON - DEFINITIONS 

PERPENDICULAR LINES 

Let us assume that AB and CD 

are two lines which intersect 

at point O. 

1. Suppose angle BOD• 55, 
then angle DOA. g 

c.:. 

D 

Suppose line CD rotates about point O in a counter clock-

wise direction. 

2. How does the number of degrees in angle BOD change? 

3. How does the number of degrees in angle DOA change? 

4. Will there ever be a time when angle BOD - angle DOA? 

5. Draw a picture of it in the 

space to the right: 

6. Since angle BOD and angle DOA have a 

common vertex O and a common side 

OD, they are ------ angles. 

Lines CD and AB so situated with respect to each other 

are so important that · they have a special name. CD and AB 

are called perpendicular lines. 

t I 

Now write in your own words a definition of perpendicular 

lines. 
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SAMPLE LESSON 

THEOREMS PROVED 

Angles of a Triangle - Theorem 7 

Given triangle ABC, side AB ex

tended to some point D making 

angle DBC an exterior angle.a.,-. ------------~/3~----D 

What is the relation between this exterior angle DBC 

and the angle CBA? 

What is the relation between angle CBA and angles 

A and C? 

Can you discover any relation between the exterior 

angle DBC and the two non-adjacent interior angles A and C? 

Establish this relation if you can by logical proof: 

To Prove: 

Proof: Statements Reasons 

Write a generalization of your conclusion in the 

space below: 

I 4 
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Sample Lesson - Theorems Pr.oved 

Circles - Theorem 50 

Given: Circle O 

Construct an arc of 600. 

Call it arc AB. 

Construct another arc of 90°. 

Call it arc CD. Draw chords AC 

and BD which intereect at E. 
/3 

Measure angle AEB with protractor. 

Compare your answer with tho·se of your 

0 

classmates. What is the relation between angle AEB and 

I ii 

(60° ~ 90°)? How many degrees in angle BEC? How many degrees 

in the sum of arcs BC and AD? Can you discover any relation

ship between angle BEC and the sum of the intercepted arcs BC 

and DA? Establish this relation, if you can, by logical proof, 

and write the generalization thus proved. Since we already 

know the relationship between ~n inscribed angle and its inter

c~pted arc, it might be helpful to draw line AB. Assume AC and 

BD are any chords of Circle O intersecting inside the circle at 

some point E. 

To Prove: 

Proof: Statements Reasons 

Conclusion: 
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SAMPLE TEST 
PROBLEMS 

I. Assume Triangle ABC is 

isosceles, AC=BC and CD 

bisects angle c. 

Write all the relations 

about the figure which 

you know are true. 

C 

II. In this figure assume that -t_ 

both lines a and bare each / 

parallel to line £· What~--------7 ..... '--

conclusion follows from ~~~~~~~~~~-

these assumptions relative / 

to the position of line G: / 

a with respect to line b? 

';I 

Establish this fact by logical proof in the space below. 

To Prove: 

Proof: Statements Reasons 

· State your conclusion in words. 
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TEST ON CONSTRUCTING LOCI 

Using a ruler and compasses, and leaving all construction 
·1ines, in each of the following cases construct the locus of: 
1 

• <:Y 

1. A point that is! in. · 
from the point marked O. 

A" 

3. A point that ·is equi
distant from the two 
points marked A and B. 

5. A point that is! in. 
from the point marked A 
and also 3/4 in. _from the 
point marked B. 

R 

7. Inscribe a circle in the 
/iRST. 

x------y 

2. A point that is 3/8 in. 
from the line x y 

N . 

f3 

4. A point that is equi
distant from two inter
secting lines AB and MN. 

6. A point that is kin. 
from the 0 o. 

f 

8. Circumscribe a circle 
about theaDEF. 
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SAMPLE TEST 

ANGLES AND ANGLE .SUMS 

In each of the· following cases underline the expression 
in small type which seems best for completing the s_tatement, 
and insert at the right the letter corresponding to the expression 
selected, as in Ex. 1~ 

1. All right angles are 

a. Complementary. b. Equal. c. Vertical. d. Parallel. 

e. Corresponding. 

2. The sum of the angles of any triangle is 

a. 540°. b. A right angle. c. 180°. 
a. Half a straight angle. e. 360°. 

3. The acute ·angles of a right triangle are always 

a. Complementary. 
d. Supplementary. 

b. Adjacent. c. Equal. 
e. Perpendicular. 

4. The sum of all the angles about a point in a plane is 

a. 540°. b. A straight angle. 
e. A perimeter. 

t) c. 0. a. 360°. 

5~ All straight angles are 

a. Supplementary. b. Equal. c. Complementary. 
d. Oblique. e. Adjacent. 

6. In any triangle at least two of the angles are 

a. Obtuse. b. Supplementary. c. Equal. 
a. Complementary. · E. Acute. 

7. In a triangle the largest number of acute angles 
possible is 

a. Four. b. None. c. Three. d. Two. e. One 

8. In a triangle the largest number of right angles 
possible is 

a. Two. b. None. c. Three. d. One. e. Four 

b 
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ANGLES AND ANGLE SUMS· 
(Continued) 

9. If all the angles of a triangle are equal, each 
angle contains · 

a. 180°. b. 90°. c. 540°. d. 45°. e. 60°. 

10. If two sides of a triangle are equal, the angles 
opposite these sides are 

a. Complementary. 
d. Supplementary. 

b. Equal. c. Right angles. 
e. Adjacent. 

11. On each side of a straight line the sum of the angles 
about a point on the line is 

a. 180°. 
d. 270°. 

b. A right angle. 
e. A complement. 

c. A supplement. 

12. An exterior angle of a triangle is greater than 
either nonadjacent 

a. Side. b. Vertex. c. Interior angle 
d. Exterior angle. e. Alternate angle 

I i/ 




