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INTRODUCTION 

In the middle of the last century, it was realized that 

industrial education was not at all what it should be. To 

solve the problem President Runkle, of the Massachusetts Insti¬ 

tute of Technology visited the Centennial in 1876. There he 

found the exhibit of the Imperial Technical School of Moscow. 

He perceived that the idea in this exhibit was the answer to 

the problem. Thus the idea of a technical education became 

the foundation of industrial and vocational education in the 

United States. 

Soon after this various schools started adopting the 

Russian System. But it was not till the close of the century 

that the technical high school came into existence. In 1898 

the Mechanic Arts High School was founded in Springfield, 

Massachusetts. In 1904 it became the Technical High School, 

and was the first school of its kind in the United States. 

The very next year the Ringe Technical School of Cambridge, 

Massachusetts, and the Stuyvesant High School in New York City 

were founded. After 1910 there followed numerous technical 

high schools throughout the country. 

Although these schools wrere of a practical kind, the 

mathematics taught in them was not. The mathematics for the 

shops was taught in the shops; and it was not until after 1910 

that shop mathematics, practical mathematics, and applied mathe¬ 

matics came into existence as such. It is only about twenty 

years that mathematics for the technical high school became 

different from that in any other high school. 



During these years schools of a technical nature have 

grown in number and experience. With this growth the courses 

offered in these schools have increased enormously in number 

and kind. It is now suspected that a condition exists among 

the technical high schools of an absolute lack of uniformity. 

It becomes evident that a study of existing conditions is 

imperative in order to determine whether this is so. Should 

the suspected condition prevail, then perhaps some conclusions 

might be drawn, from this study that may bring order out of 

this mathematical chaos. This then is the main aim of this 

study. 

There is another purpose to this study. Because of the 

economic conditions of the last fewr years, there has been an 

influx in the Technical High School at Springfield, Massachu¬ 

setts of pupils who are not able to benefit from the mathe¬ 

matics program as now offered. And so the immediate purpose 

is to plan a course of study for the future revision of the 

mathematics curriculum consistent with the findings. This 

could be carried out more intelligently with a knowledge of 

what others are doing. Thus a study of the mathematics cur¬ 

riculum of technical high schools becomes the means to the 

end. 



SCOPE 

The scope of this study is a consideration of the mathe¬ 

matical curriculum of all the technical secondary schools in 

the United States as of 1930. With the aid of an official 

list provided by the Department of Interior, all schools con¬ 

taining the word technical in the name of the school were in¬ 

vestigated. Those schools whose names indicated a technical 

education -were also considered. 

As far as mathematical education is concerned there are 

really only a few technical secondary schools. First, there 

is a group whose purpose is to prepare for further technical 

training. In this group is the Lane Technical High School in 

Chicago and Baltimore Polytechnic Institute, Baltimore. Both 

of these schools give courses one and two years beyond the 

high school. The second group of schools are those that offer 

the usual college preparation and also offer a technical course 

as a foundation for life work for the non-college preparatory 

pupils. In this group is found the Technical High School, 

Springfield, Massachusetts, and the East Technical High School, 

Cleveland, Ohio. The third group is the one that makes no 

attempt to prepare pupils for college. In this group is the 

High School of Practical Arts, Roxbury, Massachusetts, and 

Lucy L. Flower High School, Chicago. All thr e groups are 

considered in this study. 



PROCEDURE 

The method of the selection of the technical secondary 

schools to be considered has already been indicated. The 

accredited technical secondary schools were chosen from the 

list furnished by the Office of Education, Department of 

Interior and also those schools which were known to belong 

to the class to be investigated. 

The method of securing the data was to circularize these 

selected schools by means of a questionnaire and also by a 

study of all catalogs furnished by the schools setting forth 

the course of study in mathematics. This questionnaire, when 

returned, contained complete information as to the mathemat¬ 

ics subjects offered in each year and in each separate course 

of study. The total number of returns was forty, but five of 

these were discarded because it was apparent that these school 

were technical in name only. In fact fifty per cent of the 

schools returned printed or mimeographed courses of study. The 

data thus secured w&s then tabulated. This was done by first 

separating the courses in mathematics into pure or academic 

mathematics and applied or practical mathematics. Then noting 

the number and per cent of returns offering the particular 

branch in question. 



TABLE I 

1. ARMSTRONG TECHNICAL HIGH SCHOOL, WASHINGTON, D. C. 

2. ARSENAL TECHNICAL SCHOOL, INDIANAPOLIS, INDIANA 

3. BALTIMORE POLYTECHNIC INSTITUTE, BALTIMORE, MARYLAND 

4. BENSON POLYTECHNIC HIGH SCHOOL, PORTLAND, OREGON 

5. BUFFALO TECHNICAL HIGH SCHOOL, BUFFALO, N. Y. 

6. BROOKLYN TECHNICAL HIGH SCHOOL, BROOKLYN, N. Y. 

7. CARTER H. HARRISON TECHNICAL HIGH SCHOOL, CHICAGO, ILL. 

8. CASS TECHNICAL HIGH SCHOOL, DETROIT, MICH. 

9. CENTRAL COMMERCIAL AND MANUAL TRAINING HIGH SCHOOL 
NEWARK, N. J. 

10. CRANE TECHNICAL HIGH SCHOOL, CHICAGO, ILL. 

11. DUPONT MANUAL TRAINING HIGH SCHOOL, LOUISVILLE, KEN. 

12. EAST SIDE COMMERCIAL AND MANUAL TRAINING HIGH SCHOOL 
NEWARK, N. J. 

13. EAST TECHNICAL HIGH SCHOOL, CLEVELAND, OHIO 

14. ISADORE NEWMAN MANUAL TRAINING HIGH SCHOOL, NEW ORLEANS, LA. 

15. LANE TECHNICAL HIGH SCHOOL, CHICAGO, ILLINOIS 

16. LINDBLOOM TECHNICAL HIGH SCHOOL, CHICAGO, ILLINOIS 

17. LUCY L. FLOWERS TECHNICAL HIGH SCHOOL, CHICAGO, ILLINOIS 

18. MANUAL TRAINING HIGH SCHOOL, DENVER, COL. 

19. MANUAL TRAINING HIGH SCHOOL, PEORIA, ILLINOIS 

20. MANUAL TRAINING HIGH SCHOOL, KANSAS CITY, MISSOURI 

21. McKINLEY TECHNICAL HIGH SCHOOL, WASHINGTON, D. C. 

22. MECHANIC ARTS HIGH SCHOOL, BOSTON, MASS. 

23. NORTHEAST HIGH SCHOOL, PHILADELPHIA, PENN. 

24. POLYTECHNIC HIGH SCHOOL, FORT WORTH, TEXAS 

25. POLYTECHNIC INSTITUTE, BILLINGS, MONTANA 

26. POLYTECHNIC HIGH SCHOOL, LOS ANGELES, CALIFORNIA 

27. POLYTECHNIC HIGH SCHOOL, SAN FRANCISCO, CALIFORNIA 

28. RINGE TECHNICAL SCHOOL, CAMBRIDGE, MASS. 



29. TECHNICAL HIGH SCHOOL, SPRINGFIELD, MASS. 

30. TECHNICAL HIGH SCHOOL, OAKLAND, CALIFORNIA 

31. TILDEN TECHNICAL HIGH SCHOOL, CHICAGO, ILLINOIS 

32. VOCATIONAL AND TECHNICAL HIGH SCHOOL, GRAND RAPIDS, MICH. 

33. WEST TECHNICAL HIGH SCHOOL, CLEVELAND, OHIO 

34. WL L. DICKERSON HIGH SCHOOL, JERSEY CITY, N. J. 
, ' / 

A study of Table I will reveal several noteworthy points. 

One of these is representation. In table I will be found 

schools representing practically the whole country, Far West, 

West, Middle West, and the East. The Fer West is represented 

by schools in Los Angeles, San Francisco, and Portland, Oregon. 

The West is represented by schools in Montana and Colorado. 

The Middle West is represented by schools in Michigan, Illinois, 

Ohio, and Missouri. The East is represented by schools in 

Massachusetts, New York, and New Jersey. Finally the South is 

represented by schools in Louisiana and Texas. Another fact 

that Table I illustrates is the type of cities in which these 

schools are present. From a mere analysis of Table I it will 

be seen that practically all the schools occur in industrial 

cities. This is as might be expected. 



COLLEGE PREPARATORY MATHEMATICS 

IN TECHNICAL SECONDARY SCHOOLS 

TABLE II 

SUBJECTS -NUMBER OF SCHOOLS PER CENT OF TOTAL 

ALGEBRA COMPLETE 35 100. 

GEOMETRY PLANE 32 92 . 
r;4 

74. TRIGONOMETRY PLANE 26 

GEOMETRY SOLID 24 69. 

GEOMETRY ANALYTIC 4 1.1 

CALCULUS DIFFERENTIAL 2 0.57 

The most significant fact appearing from a consideration 

of Table II is the agreement of all schools on one subject, 

namely Algebra. Only this topic is covered by all the schools 

in the college preparatory curriculum. This fact indicates 

immediately the lack of uniformity in the program of mathema¬ 

tical studies for this type of a course. Even in plane geom¬ 

etry the schools are not in complete accord. This subject in 

which the consensus of opinion is fundamental to all mathema- 
• ) 

tics is absent from 8 per cent of the schools. In other words, 

9 out of 35 schools do not offer a course in plane trigonometry 

to college preparatory pupils and if this is so in trigonometry, 

then the same thing must be true in solid geometry. Table II 

shows this to be actually so. Only 24 of the 35 schools in¬ 

clude solid geometry in this type of a course of study. As 

might be suspected, analytic geometry and differential calculus 

are given in only very few of the institutions considered, 

neither one of them being offered in proportion greater than 

one. 



PRACTICAL OR A.PPLIED MATHEMATICS 

IN TECHNICAL SECONDARY SCHOOLS 

TABLE III 

SUBJECTS NUMBER OE SCHOOLS PER CENT OF TOTAL 

ALGEBRA ESSENTIALS 13 37. 

GEOMETRY 8 22. 

TRIGONOMETRY 8 22. 

SHOP MATHEMATICS 18 51. 

ENGINEERING MATHEMATICS 18 

I. SLIDE RULE 18 • 

i—
1 

U
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2. SURVEYING COMPLETE 2 0.57 

3. STRENGTH OE MATERIALS 2 0.57 

GENERAL MATHEMATICS 15 43. 

Table III plainly demonstrates that technical high schools 

still adhere to the old type of mathematics curriculum. The 

subject offered in most schools of a practical nature is Shop 

Mathematics and this is offered in only little more than half 

of the schools. Along with this subject in percentage, the 

study of the Slide Rule is favored. The most outstanding fact 

from an analysis of Table III is the lack of special courses in 

technical secondary mathematics. There are only several of the 

35 schools offering courses in geometry and trigonometry specially 

designed as practical mathematics. True, general mathematics 

is offered in A3 per cent, but the contents of this course vary 

a great deal from school to school. Evidently, from a study of 

Table III, the word technical is of most significance in a large 

number of the schools as applied to the mathematical program 

offered at these schools. 



PROGRAM OF STUDIES IN MATHEMATICS RECOMMENDED 

FOR A TECHNICAL HIGH SCHOOL 

TABLE IY 

COLLEGE PREPARATORY COURSE 

YEAR TOPICS TO BE COVERED 

10 PLASH; GEOMETRY 
SOLID GEOMETRY 

11 INTERMEDIATE ALGEBRA 
TRIGONOMETRY 

12 STATISTICS 
ANALYTIC GEOMETRY 
CALCULUS INTRODUCTION 

TECHNICAL COURSE 

10 ESSENTIALS OF ALGEBRA 
ESSENTIALS OF GEOMETRY 

11 

PRACTICAL TRIGONOMETRY 
SURVEYING 
SHOP MATHEMATICS 

12 
STRENGTH"OF MATERIALS 

OR 
TOPICS INDICATED BY 
LOCAL CONDITIONS 

GENERAL COURSE 

10 REVIEW ARITHMETIC 
SIMPLE MENSURATION 

11 CONSUMER MATHEMATICS 

12 NONE 



COMMENTS ON TABLE IV 

Table IV indicates the program of studies for mathematics 

for a technical high school recommended by the investigator. 

The old program is defended on the investigator’s own personal 

opinions and experiences. It will be seen that the college 

preparatory course program contains several more or less radi¬ 

cal changes from the usual. The first one is the consolidation 

of plane and solid geometry. It is agreed that the type of 

student entering the college preparatory course is quite able 

to hold both of these subjects at the age given. The real 

reason for amalgamation of the two geometries is the difficul¬ 

ties that the student encounters upon entering the study of 

solid geometry as a separate entity. Experience has demonstra¬ 

ted that solid geometry students have great difficulty in con¬ 

ceiving three dimensional space while studying the subject. 

This consolidation is not so radical as one might think when 

the mathematical program of the European Secondary Schools is 

studied. All European Secondary Schools combine these two 

geometries.In the eleventh year under the college preparatory 

course intermediate algebra and trigonometry are covered. The 

algebra that the pupil studies in the ninth year is not suffi¬ 

cient for his further work; therefore, an extension of his skills 

in this branch is necessary. This usually commences with a study 

of quadratic equations and includes the binomial theorem, literal 

quadratics, arithmetical and geometrical series and problems 

involving these operations. In the twelfth year, statistics, 

analytic geometry, and calculus are indicated. The appearance 

of these topics during the twelfth year is a matter of evolution. 

Under statistics the topics that might be covered, if they were 

not covered in intermediate algebra, are probability, permuta- 



tion, and combination. Analytical geometry would not be covered 

completely. Only such topics as are essential for calculus would 

be studies, such as straight line, slope, and conic sections. 

The introduction of calculus in the twelfth year is defended 

mainly on the assistance that a study of this branch gives to 

the student upon entering college. It is a well-known fact that 

college students, especially those first-year men that commence 

the study of calculus, flounder in the mastery of the subject. 

This is attributed mainly to the lack of insertion of the idea 

of limits in previous mathematics courses. It is believed that 

calculus given in the twelfth year will facilitate greatly the 

grasp of differential and integral calculus in college. 

The technical course given in Table IV is mainly for those 

pupils that do not expect to enter a higher institution, but 

this does not mean that it is not a college preparatory course. 

It will be given so that it is possible for a student to enter 

a college should he desire. In this course during the tenth 

year is inserted the essentials of algebra and geometry. The 

topics in essentials of algebra would be those of intermediate 

algebra, but these would be presented in more compact and con¬ 

cise fashion. The essentials of geometry would cover all the 

main ideas of plane and solid geometry. However, no formal 

proofs would be required. On the other hand a reasonable amount 

of geometric construction would be included. During the twelfth 

year practical trigonometry is suggested. In this topic, the 

formal demonstrations and identities would be omitted. Never¬ 

theless, if time permits some surveying might be introduced. 

Shop mathematics would also be given during the eleventh year. 

Thi sc course would include the fundamental id.eas of calculations 

for work in metal shop. Some if the indicated topics in this 



course are the study of different types of threads, the compu¬ 

tation for gear cutting, milling machine computation and gen¬ 

eral shop calculations. The technical course would include 

in the twelfth year strength of materials and some other topic 

suggested by purely local conditions. The program in the 

strength of materials might cover simply stresses, elasticity, 

beams, deflections, and thin-walled containers. 

The third course recommended as a paralled course in the 

mathematics program of a technical high school is entitled the 

General Course. This is specifically suggested for those stu¬ 

dents not able to study the other two courses profitably. In 

tenth year the course would commence with a strong review of 

arithmetic covering all topics of arithmetic. During the tenth 

year simple mensuration would also be given. This would include 

such simple operations as the area of a circle, area of a rec¬ 

tangle, area of a triangle, and volumes of cylinders and cones. 

During the eleventh year, consumer mathematics is strongly 

recommended. This topic would involve simple operations such 

as interest, life insurance, installment buying , and budgeting. 

No mathematics is recommended for the twelfth year of this 

course. 



SUMMARY 

A consideration of the tabulated data is not very illumi¬ 

nating, but it permits some broad conclusions. But before 

these are gone into the report of the national committee on 

mathematics might be noted. In its report several years ago, 

this body made the following statement: 

"The primary purpose of the teaching of 
mathematics should be to develop those powers of 
understanding and of analyzing relations of quan¬ 
tity and of space which are necessary to an in¬ 
sight into and control over our environment and 
to an appreciation of the progress of civiliza¬ 
tion in its various aspects, and to develop those 
habits of thought end of action which will make 
these powers effective in the life of the indivi- 
dua1." 1 

It is seen that the technical high school had its origin 

in the eastern part of the United States during the very last 

part of the last century with the opening of the Mechanic 

Arts High School in Springfield, Massachusetts. The actual 

returns show that this type of high school spread westward 

slowly until after 1910 when the number of schools increased 

rapidly. The tables and returns also indicate that a certain 

number of these schools possess a mathematical curriculum 

which is not different from that in the ordinary high school. 

The only difference in these mathematical curricula is the 

insertion of practical applications. How this is accomplished 

as far as the time element is concerned the returns and the 

various courses of study do not show. The data also shows 

that a number of schools, mostly in the West, comply with the 

recommendation of the national committee much better than 

^ The Reorganization of Mathematics in Secondary Educa¬ 

tion, Washington, D. G. Government Printing L 1922 



others. This is done by providing three parallel courses of 

mathematics for three different groups of pupils. These groups 

are the college preparatory, the technical, and the vocational. 

The returns also demonstrate that a certain number of technical 

high schools, mostly in the East, provide technical education 

beyond the twelve-year level; and these same schools also fur¬ 

nish a greater application of mathematics to technically re¬ 

lated fields, such as aviation, surveying, and machine opera¬ 

tions. From tables two and three a list of mathematical sub¬ 

jects taught in technical high schools is obtained. Several 

of the subjects in this list will now be considered. 

In recent years much material in arithmetic not in common 

use has been discarded. This can be done in algebra now that 

the college entrance board requirements have become elastic. 

A considerable amount of material in algebra can be eliminated. 

H. C. Morrison of the University of Chicago says that: "The 
reader will be surprised at the small range of learning in 
mathematics that is required." 2 The ability to make a simple 

proportion, to solve a simple algebraic equation, and to solve 

a formula, for a given letter is by far more important than to 

be able to handle complex algebraic fractions and perform all 

kinds of factoring. It is possible, therefore, that a minimum 

course in algebra be instituted extending from eighteen to 

twenty weeks. It would be desirable that this be given to those 

entering technical high schools. For those intending to con¬ 

tinue with more work in mathematics, a more complete course 

might be given later. 

2 
Morrison, H. C., The Practice of Teaching in the 

Secondary School, Chicago: Chicago Press 1931 



Volumes have been written on the true value of formal 

demonstrative geometry as taught in high schools. What is im¬ 

portant to students in technical high schools is real knowledge 

of spacial relationships coupled with ability to translate. 

Since there has been a general realization of this idea, the 

data show a deviation from the traditional formal geometry. 

This consists in presenting a very practical course in geometry. 

The topics covered are mensuration, construction, parallelism, 

and similarity and equality of triangles. No formal proofs 

are given except a plausible reason for each fact. 

This survey shows that only about one-fourth of the tech¬ 

nical high schools have kept trigonometry in their curriculum, 

for the non-college prenaratory pupils. The remaining schools 

have either eliminated it altogether or what little has been 

kept has been inserted in algebra or geometry. Two of the 

schools have combined it with surveying. In this course, the 

solution of oblique triangles and logarithms are taught. 

One of the first courses of a practical kind to be given 

in technical high schools was shop mathematics. This course, 

naturally, is given to those students who do not intend to 

proceed to college. In the Technical High School, Springfield, 

Massachusetts, shop mathematics was first given in 1903* Today 

the same course, much changed, is still given. There is no 

question as to need of shop mathematics, but there is a ques¬ 

tion as to how and at what point to present it to the pupils. 

The returns are not at all in agreement there as to both ques¬ 

tions. Some schools teach this course in and at the time of 

need. When a pupil arrives for instruction for manual skill, 

it is then that the mathematics necessary is taught. Other 

schools teach this topic at the eleventh year or the early 



part of the twelfth. Even the contents of shop mathematics 

differ among schools. It has been noted in data that the con¬ 

tents are practically always dependent upon local conditions 

and industry. 

The national committee on mathematics has recommended an 

introduction to calculus in the last year of high school. The 

questionnaire shows that this is followed in some of the schools 

studied. There is no doubt that calculus is highly desirable 

for the technical high student. The problems attacked by this 

branch of mathematics are continually confronting the person 

who follows a career in technical occupation after being trained 

in technical schools. 

In conclusion the most important fact that the whole study 

shows that there exist an heterogeneity of mathematical curric¬ 

ula among the technical high schools. This dissimilarity is 

mostly due to the objectives set up for each school in its foun¬ 

ding. It has been seen that the returns immediately divided them 

selves into three distinct groups. The difference is also due 

to local conditions, especially in the field of applied mathe¬ 

matics. The mathematics curriculum for the college preparatory 

pupils is the most uniform. This seems to be the result of the 

rigid requirements set up by various examining bodies, the most 

important being the College Entrance Examining Board. A few 

schools possess a mathematical program that is far superior to 

others. In practical mathematics only about half of the schools 

studied provide special courses for the technical student not 

going on to a higher institution. 

In considering the conclusions certain recommendations sug¬ 

gest themselves. One of these is a further investigations into 

the advisability of a minimum or core curriculum of mathematics 



for technical high students not headed for college. It is pos¬ 

sible that the mathematical program of technical high schools 

may be unified around such a course. The mathematical studies 

would be more in keeping with the word "technical” if more 

schools provided special courses for specific branches of engi¬ 

neering. The fact that such a large number of schools are not 

providing courses into introductory calculus suggests some im¬ 

portant reason exists. This reason may be one of several, any 

one of which is speculative at this time. A search for this 

cause is plainly indicated. Finally, some program of mathe¬ 

matics must be furnished for those students that are present 

in every technical high school, but are not ever going to end 

up in technical jobs of any kind. 

For this group it is suggested that the program in math¬ 

ematics be simplified as much as possible. Not only must it 

be simplified, but it must be shortened. This course of study 

is to extend through two years, the tenth and the eleventh 

years. The content is to contain such mathematics as is re¬ 

quired on the most ordinary life activities as buying all sorts 

of consumer goods. 
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