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CHAPTER I
INTRODUCTION

Since the beginning of the century there have been
changes taking place in the world: changes in the balance
of power of nations, in communication, in transportation, in
industry, in our work, and in the homes we live in. Quilte
naturally the schools have changed; 1t 1s t:h‘ purpose of
this study to determine what changes have taken place in the
mathematics curriculum of the Xansas High Schools, and 1if
the enrollments in mathematlcs classes 1ndlcate mathematies
is losing its place in the high school program.

I, THE PROBLEM

Statement of the problem, It was the purpose of this
study to find (1) what mathematics 1s being taught; (2) what

per cent of the students are taking mathematics courses; (3)
how well prepared are the mathematics teachers; (4) how many
flelds m't.ho mathematics teachers teaching in.

Method of procedure. The data for this study was
collected from the High School Prineipals Reports for the

1959-60 school year filed in the office of the State Depart-
ment of Education at Topeka. This report contains a program
of studies with enrollments in each class; also, it contalns



a table listing the courses offered for credit and the
grades in which they are offered. It was possible from this
report to ascertain what branches of mathematlics were
offered, the grade in which the subject 1s taught, and the
total enrollment of the school.

In studles of this type it l1ls usual to group the high
schools according to some natural division for the purpose
of determining any variation in the different types of
schools, The usual method used 1s to divide the schools
into First and Second Class Cltles, and Rural High Schools
and Common School Distriects, The terms, "Rural” High School
and "Common" School District, refer to the laws under which
the school 1s organized and does not necessarily indicate
that these schools are any smaller or larger, or that they
serve any different class of students than the city schools,
The schools selected were grouped into three groups: (1)
the large schools with enrollments of 200 or over; (2)
medium-sized schools with over 50 and less than 200; (3)
the small schools with enrollments less than 50. The very
large schools were not considered because of the small
number of schools that could be considered very large and

because broad geographic representation was desired.



TABLE IA
SELECTED SCHOCLS: GROUP I

10, Stafford 208 204 149

NOTE: This table glves data on ten selected schools
having enrollments of 200 or more.

Achanged to this for school year 1957-58 according to
a report by John M, Burger,

IXChanged to thies for school year 1959-60.



TABLE IB -
SELECTED SCHOOLS: GROUP II

School Enrollment Classification
1952 1957 1959

11. Arga 55 58 63 B

12, Alma 122 112 131 A

13. Alton 59 41 38 A BX
14, Altoona 106 (£ T8 B CX
15, Americus 53 A 62 cC Bk
16. Andale 153 166 170 A

17. Andover 65 142 155 C ARR
18. Arcadia 81 T1 66 A

19. Argonia 87 62 91 A

20, Arlington 75 63 63 A BX
21, Assaria 61 55 68 A BE
22, Attica 78 126 123 A

23. Barnes 56 68 66 B

24, Belle Plain 56 68 174 A

25, Bern 57 61 75 c

26. Burden 67 56 65 A ckx
27. Burdett 55 54 56 B

28, Bushton [§] a8 65 A

29, Canton 95 (£, 77 B



TABLE IB (continued)
SELECTED SCHOOLS: GROUP II

School : t ~ Classification
| 1952 1 1959 |

30, Cedar Vale 136 112 105 A
31. Chase 138 115 110 A
32, Chetopa 147 120 110 A
33. Clmarron 177 179 111 A
34, Clearwater 130 253 221 A BER
e At 7 / 82 c
36. Corning 84 62 56 B
e pret 84 95 90

38. Demar 56 / 51

39. Denison 81 43 40 A BE cER
40, Dorance a8 65 61 A
41, H£Ewood 63 75 59

42, Esbon 64 T 55 B
43, Everest 58 59 ™ C Bx
44, Ford 61 51 50 A
45, Gardner 83 149 179 B AR
46, Geylord 52 85 4 ¢ BR
47, Geneseo 82 T2 T B AR

48. @lasco 80 89 86 A BE ARx




53. Jetmore

54. Jewell City
55. Johnson

56. Finsley

57 Leotl

58. Lineoln

59. Longton

60. Oxford

61. Sharon

62, Sharon Springs
63- 8t. Franecis

180

3833

1
178
158

123

100
186
137
243

183
183

o
C

= = bW W > b

HOTE: This table gives data for schools selected
with enrollments more than 50 and less than 200,

XChanged to this for the school year 1957-58
according to a report by John M, Burger.

nﬂnngod to this for the school year 1959-60,
/No information avallable for school year 1957-58,



TABLE IC

SELECTED SCHOOLS:

B3 &EST TR EG 8 R

30

F & & &8 U8

GROUP III

— 205

21 o9 B K%
19 31 c uik
32 40 c
97 c
18 ¢ B cE
19 36 M ¥ il
33 33 B c¥
37 15 c u%
68 6 B %
27 11 ¢ wi%
9 '3 c u%
g g8 o
25 28 c
42 hs ¢ pk
46 29 B
59 91 c
36 37 ¢ ¥
67 57 c B%
17 89 c uk
27 31 B ¢k




TABLE IC (continued)
SELECTED SCHOOLS: CROUP III

86. Eimdale 32 23 38 c u¥ okx
87. Enterprise 43 &0 38 B
88. Elk Falls 24 27 19
89, Fall River &7 31 45 ¢
90, Galesburg 48 56 40 ¢ p%
91, Garfield 40 49 48 B
92, Hanson 39 59 47 B
93. Harlan 13 g ¢4 M
94, Hepler 49 L5 1 B
95, Hunter 34 34 32 B
96. Keats 3 26 .1 c
97. Onelds 26 17 129 M ck
98, Menter 39 42 33 c
30 28 30 c

NOTE: This table y.m data Tor sohooll selected
with enrollments 50 and under.

‘Mdtoihhtnthnnhodynrmﬂ-sa
according to a report by John M, Burger,

ohanged to this for school year 1959-60.

gilo school during school year 1957=58,
gflioc school for school year 1959-60,



CHAPTER II
REVIEW OF LITERATURE

It will be easlier to understand the recent movements
in the teaching of mathematics if we know how we arrived at
our present mathematies curriculum, For that reason, a
brief sketch of the mathematics in the United States is
inecluded,

Early mathematics. The mathematies taught in early
Americen colleges was called simply "mathematics," and
taught from a textbook entitled "mathematics,"l There was
no division of subject matter into separate courses of
algebra, geometry, etc., as we lmow them today., As these
colleges grew and expanded thelr programs in mathemsties
the whole fleld of mathematics was broken up into sections
that could be taught in a year's time. The whole field was
organized and divided into units sc that each topie fol-
lowed the other in an orderly, loglcal arrangement, These
diviesions were arithmetlc, algebra and geometry.

With the rise of the academies, arithmetic and,
later, algebra, then geometry, were made college entrance

15, Paul Shelden, "Mathematics and Curriculum Tend-
encles in Xensas High Schools," (unpublished Master's
thesis, The University of iansas, Topeka, 1937), P. T.
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requirements, The colleges designated what material was to
be studied, and often the textbooks to be used. In the case
of sublects alsoc taught in the colleges, these textbooks
vwere freguently the textbooks prepared by college students
in conjunction with the college courses, Gradually, these
subjects arrived at what we call their anqaumn place in
the public school curriculum, Arithmetic was taught in the
elementary school, algebra in the ninth grade, and geometry
in the tenth grade.

These subjects were no sooner firmly established in
their traditional position than some leaders in secondary
education became dlssatisfied with the content of the
courses, the textbooks used, and the order in which subject
natter was taught. They objected to mathematics being
broken up into "watertight" compartments of algebra,
geometyry, and so on.

In 1893, the Commlittee of Ten, appointed by the
National Education Assoclation, made its report, It rec-
omnended, among other things that intultive geometry be
taught parallel in the elementary school and that algebra
and geometry be taught parallel in the tenth and eleventh
grades, two and one half hours a week being devoted to each
subject. This gave rise to the correlated mathematics move-
ment in which the emphasis was placed on the correlating of
algebra and geometry and sometimes other related subjects.
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The Chicago section of the American Mathematical Society was
active in promoting interest in correlated mathematics,

By 1916 the General lMathematlcs movement had begun,
The leaders of this movement advocated using some correlated
material but thelr main emphasls was on teaching the best
materials, the most useful materials, and teaching the eas-
ier material first. In 1915, W. D. Reeve, in the University
High School &t the University of Minnesota,” started experi-
menting with classes teught in this manner, After a few
years of this experiment, he and R, Schorling’ prepared e
textbook of general mathematics., Since that time many
others, including E. R, Breslich of the University High
School of Chicago University have carried on extensive
experiments in general mathematies.

The velue of traditional mathematics for the majority
of high school pupils has been questioned rather severely in
recent years, George 5. Counts in his work, "The Senior
High School cnrﬁaulul.f' summarizes the criticiasm of algebra
and geometry in the following quotation:

The case against these subjects as basic offerings in

15 clear, They reached the place hich they Ooeupy In

secondary education largely by historical accldent and
by the grace of the doctrine of formal diseipline, They

2m13| Pa 8. Jm‘ M'
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contain but little material that is related to either
the present or the probable future needs of the pupils.

tation indicates that even for that small group
of individuals who possess great mathematical talent and
who should be encouraged to pursue higher mathematics,
some other omniz‘tien of mathematics would give

superiocr traeining.

The more comservative position is very well expressed
by Arthur Robert Crathorme in & paper read at the l4th
snnual conference of !ansas High Schools:

The problem "should methematics be required of all

high school pupils" is not yet solved , . . . But at
present, I bellieve that tice will be done 2 high
school pupll who is allc to go through school with-

out mathematics, one prectical reason being that the
door of entrance to a profession for which he is pecul-
- iarly fitted may be closed to him, Ve should try to
present to every high school pupil a broad view of what
hombobcttcr_nhlo;o Judge for himself as to his
best line of endeavor.

There have been several studies made in the past of
the holding power of mathematice in high schools of the
United States, V, T. Thayer, in Educational Administration
and Supervision, reports a study made for the North Central
Assoclation in 1925-26 by Clavin 0., Davis, It was found
that all secondary schoole belonging to the Assoclation
offered algebra and geometry but only 7.6 per cent of the

high schools offered general mathematice. It wes also found

%George S. Counts, "The Senlor High School Curricu~
lum," The University of Chicago, Chicago, Ill. 1926, p. 59.

SArthur Crathomme, "Required Mathematies," School
and Soclety, July 7, 1917.
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that 42.8 per cent of all high school pupils studying
methematics are enrolled in algebra classes, 34 per cent are
in beginning geometry and only 4 per cent in genersl mathe-
metics, V. T. Thayer, himself, found that from 1914 to 1922
algebra had lost in the country as a whole by 9 per cent and

geometry had actually inereased 1is holding power by 1.5 per

cent, 6

J. Paul Shelden, in a study made at the University of
Fansas in 1977 found that 20 per cent of the Kansas high
schools offered General Mathematics, over 90 per cent taught
Elementary Algebra, and almost 84 per cent offered Flane
Goonotry.7

John M, Burger, in a study made at Emporia State
Teachers College in 1958, found 24 per cent of all high
school students enrolled in mathematlcs were enrolled in
general mathematics, 40 per cent in elementary algebra, and
23 per cent in plane 5.0:0“1.8

- Sv. T, M:{, "Lhthnnuu end Curriculum Tendencles

in Secondary Education and

Superviston, Vel. 13, Bepte S05Te pr ST ietration
78&014«1. op., eit., p. 25.

8John M. Burger. Unpublished data collected in the
preparation of "Background and Academic Preparation of the
Mathematics Teachers in the Public High Schools of Kansas

1957-58," Ihe Emporis State Research Studles, Vol. 7, 1959.



CHAPTER III
REGULATIONS AND COMMITTEE RECOMMENDATION

The teaching of mathematics in Fansas high schools
reflects the recommendations and influence of state and
national speecizl committees and &lso state and local

regulations,.

o

Lensas State Department. In order to get a clear
understanding of the state regulations it is necessary to

know how the Kansas State Department of Education is crgan-
ized, In Kansas the State Department of Education 1s
administered by a "State Superintendent of Public Instruc-
tion" end a "State Board of Education." The State Board is
composed of seven members appointed by the governor for a
term of three years., The members are selected from the two
political partles casting the highest and second highest
nunber of votes at the last general election. Not more
thmm“m-mhtr-mmum.l

State Superintendent of Fubllc Instruction. The
State Superintendent must present to the State Board plans,

methods, rules and regulations for: (1) courses of study,

liansas School Laws, 1957, p. 335.
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curriculum and standards, school literature and textbooks;
{(2) the issuance, renewal, and registration of certificates
for teachers, administrators and supervisors.?

Textbooks. The 1957 Kansas leglslature created an
egency known as the textbook secreening committee., This com-
mittee of fifteen (15) competent citizens is appointed by
the State Superintendent of Publlie Instruction, subject to
the approval of the State Board of Education. Three (3)
menmbers of this committee shall be persons who are not
engaged in school work; four (4) shall be teachers or admin-
istrative officers in schools with grades one to silx,
inclusive; four (4) shall be teachers or administrative
officers in schools with grades ten to twelve, inclusive,

It 1s the duty of the textbook screening committee to (a)
examine all textbooks and workbooks offered for sele in
kansas in the various subject matter flelds, including kind-
ergarten and gredes one to twelve, inclusive, and (b) submit
annually to the State Superintendent of Public Instruction a
1ist of those textbooks and workbooks which, in the opinion
of such committee, are sultable for the varlous subject
matter fields, The State Superintendent of Publie
Instruction shall annually have such lists printed or

®jangas School Laws, 1957, p. 331.
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duplicated for distribution to the governing body of each
school district. . The governing bedy of any school district
is authorized to select or adopt textbooks or workbooks for
use of the schools under its Jurisdiction from the list
provided by the State Superintendent of Public Instruction,

National committees. Writers of textbooks have
generally tried to conform to suggestions of certain com=~
mittees of national recognition, The reports of the
Committee of Fifteen, the Committee on the Reorganization of
Mathematics in Secondary Education and the College Entrance
Examination Board have probably had the greatest amount of
influence on textbook writers,

Ihe College Entrance Examination Board. The College
Entrance Board was organized in 1900; its purposes were
threefold.

The College Entrance Examination Board for the

middle states and Maryland waes established in 1900,
The purpose of the Board was:

(a) to provide a substitute for the separate admis-
silon examinations that had prevalled in the past;

(b) to set a uniform standard that may serve to gulde
the work of the secondary school;

(¢) to bring an end to the period characterized by
the tion of students to meet the peculliar
mﬁm of institutions more or less 1solated from
each other--requirements that have been dictated by
several individuals.



TABLE II

APPROVED MATHEMATICS TEXTBOOLS 1959-60

17

Plane and Spherical
Trigonometry with Tables

Trigonometry with Tables

A Modern Course in
Trigonometry

New Trigonometry

Spi
Smith
Shute

Morgan
Welchons
Schacht
Mallory
Schnell

Smith
Mallory

Shute
Morgan

Schnell
Welchons

Corliss

Butler

Morgan
Welchons

Hooper
Mallory

Prentice-Hall

World
American
Webster

ton-
WAE11n
Gin
Maemillan
Heath
Holt

Singer
MeGraw-Hill

World
Heath

Singer
American
Mifflin
MeGraw-H111
Ginn
Houghton-
Mifflin
Heath

American
Ginn

Holt
Signer

1953

1953
1955

1950
1957

1951
1957

1953
1956



TABLE II (continued)
APPROVED MATHEMATIOS TEXTBOOLS 195960

Title of Book Author mxm

Trigononstry Smith Vorld 1957
Trigonometry for Today Brools MeGraw-Hill 1951
ALGEBRA I
AMgebra I Smith Row-Peterson 1954
First Course Mayor Prentice-~Hall 1956
Elementary Al Shute American 1956
Algebra and Its Use Grove American 1956
m Book One Welchons Ginn 1956
Pirset Algebra Mallory Binz:r 1956
Firat Year npun Hart Hea 1957
Algebra, Course I Fehr Heath 1955
e ?‘. Problem Solving :ighh —— e
Algebra for em ~
menin 1987
Elementary Algebra Edgerton Allyn and
Bacon 1957
First Course in Algebra Lennes Macmillan 1957
Ite Big Ideas and

Basic Skills, Book I Alken MeGraw=-H1ll 1957
ALGEBRA IX
Algebre for Problem Solving, Hm;gtm-

Book II Freilich Mifflin 1957
Intermediate Algebra Shute Americen 1956
Algebre II Smith Row-Peterson 1954
Algebra, Second Course Mayor Prentice~Hall 1957
Algebra, Book II Welchons Ginn 1957
Second Algebra Mallery Singer 1952
Algebra, Course Two Fehr Heath 1955
Algebra II Smith World 1955
Second Year Algebre Hart Heath 1957
Algebra and Its Use Grove American 1956
A Second Course in Algebra Lennes Macmillan 19857
Intermediate Algebra Edgerton g.u'n and oo

con

Algebra, Its Blg Ideas and
Basle Skills, Book II Allken MeGraw-H1ll 1957
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TABLE IT (contimued)
APPROVED MATHEMATICS TEXTBCCOES 1959-60

jwﬁ

Title of Book Author Publisher ripht

GENERAL MATHEMATICS

Mathematics in Delly Use Hart Heath 1958
Arithmetiec in Life and Work Lasley Prentice-Hall 1952
The New Applied Mathematics Lasley Prentice-Hall 1958
Going Places with

Mathematics Peters Prentice-Hall 1956
Mathematice for Dally Needs Osbomm Webster 1954
Baslc Ideas of Mathematics Lankford Vorld 1953
Everydey General

Mathematics, Book One Betz Ginn 1956
Arithmetic for High Schools Butler Heath 1953
Mathematics for Everyday

Affairs Mellory Singer 1956
General Mathematlcs Mallory Singer 1951
Your Mathematiles Hawkins BScott Foresman 1953
Using Mathematics Henderson MeGraw-Hill 1955

BUSINESS MATHEMATICS
The Arithmetic of Better

Business MecMackin Ginn 1955
Business Arithmetic MeNelly Prentice~Hall 1953
Applied Business Arithmetic Curry South~western 1953
Applied Business

Arithmetic, Abridged Curry South-western 1953
Commercial Arithmetic Mellory Signer 1956
Essentiale of Business

Mathematics Rosenberg Oregg 1951
Business Mathematics,

Principles and Practice Rosenberg Cregg 1963
Mathematics for the Consumer Lankford VWorld 19

Applied General Mathematics Piper South-western 19
Making Mathematies Work Nelson Houghton-
Mifflin 1955
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The College Entrance Examination Board, as

established, consisted of a president or an authorized
representative of each college or university in the mid-
dle states and Maryland, which had an entering class of
not less than fifty studenta, and five representatives
of the secondary schools in the middle states and Mary-
land, to be chosen annually by the Assoclation of

and Preparatory Bcgooll, or in such manner as
the Assoclation may direct.

Ihe Commigsion on Mathematles. The Commission on
Mathematices of the C.E.E.B, was appointed in 1955, The com=-

mission was formed to consider broadly the secondary-school
college preparatory curriculum and to make recommendations
looking towards the modernlzation, modification, and
improvement, It hopes to secure an introduction in American
secondary schools e mathematlcs program oriented to the
needs of the second half of the twentieth century. The tra-
ditional secondary-school program in mathematics, made up of
elementary algebra, plane geometry, intermediate algebra,
solid geometry, trigonometry end advanced algebra, consists
almost entirely of mathematics developed over 300 years

ago, gradually introduced into the schoels over the past 150




years and erystallized into essentlially its present form

approximately €0 years ngo.s

School Mathematlcs Study Group. In the spring of
1958, after consulting with the Presidents of the Natlional

Council of Mathematics and the Mathematical Association of
America, the President of the Americen Mathematical Soclety
appointed a small commitiee of educators and university
mathematicians to organize a School Mathematics Study Group
vwhose objective would be the improvement of the teaching of
mathematices in the schools., In addition, the organizing
commi ttee appointed an Advisory Committee, consisting of
gollege and university mathematiclans, high school teachers
of mathematics, experts in education, and representatives of
science and technology, to work with the director., The
Nationel Selence Foundation, with an initlal grant of
$100,000 in the spring of 1958 and e further grant of
$1,200,000 later that year, has provided the finaneial sup-.
port for the work of the SMSG,’ The SMEG has prepared a
series of sample textbooks for grades 9 through 12, For the

6Albert E. Meder, Jr., "Proposals of the Commi saion
on Mathematics of the College Entrance Examination Board,"

m’ﬁlﬂl of m School Frincivels Pulletin,
— 19%- - - *lj?m, Newsletter No. 1,



most part the topies discussed in these textbooks de not
differ markedly from those included in the present-day high
school courses for these grades., However, the organization
and presentation of these topiecs is different. Important
mathematical skills end facts are stressed, but equal atten-
tion 1e paild to the basic concepts and mathematical
structures which give meaning to these skills, Preliminary
versions of these texts were prepared at a writing session
held at the Universlity of Ceolorado in the summer of 1959,
using detalled ocutlines which had been prepared at the Yale
writing session in the summer of 1958,°

In 1903, regulations permitted representatives on the
Board of any college or university in the United States with
an enrollment of more than fifty,”

In 1923 the Board approved some new requirements in
mathematics which were presented by a committee designated
by this Board.

The Committee of Review of the Board was authorized

definitton of the requirements in mathemsticss In 1923
this commission submitted to the Committee of Review two

reports, one in algebra and tri try, the other in
plane and solid geometry, In 1 the new definition of

856hool Mathematics Study Group, Newsletter No, 4,
March 1960, Yale University, p. 6.

9¥hi tecraft, m_. eit.



the requirements in mathematics was approved by the
College Entrance Examination Board,

The new requirements in algebra eliminated much of
the obsolete work in algebra.

In geometry, the number of required theorems for
examination was greatly decreased., It provided a
syllabus for a year's work in plane and solid gecmetry

to be allowed instead of a single course in plane
geometry., It provided a certain amount of work in

nmum%ctypurmmnmnninmmu
of industry.

Ihe Committee of Fifteen. In 1909, the National
Education Association authorized the Committee of Fifteen,

which had previously been appointed by the American Feder-
ation of Teachers in the Mathematical and Natural Sciences,
to proceed with ite work,1l The most important work sccom-
plished by this committee was the compilation of 2 list of
geometry theorems and of other work which should be included
in a course of geometry in the secondary school, Some of
the suggestions and recommendations ¢f this committee are:

To vide for preliminary work in geometry in the
elemen grades,

To precede the work in plane geometry by some
definite work in geometric drawing.

To unite geometry and algebra, or and
trigonometry, This committee does not feel that the

experiments g this line, which have been made in
only a few s » have been sufficient to determine
whether or not should run parallel with

algebra in the ninth, th, and eleventh school years,

1Ounitecrart, loc. eit. Ilwnitecraft, gp. elt. p. 15.
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That plane geometry be zssigned not less than
one year nor more than one and one-~half years in
the curriculum, being preceded by at least one
year of algebra except where the individual
teacher desires to carry it along with algebra,

That a Judieiocus fusion of theoretical and
applied work, a fusion dictated by common~sense
and free ffr radicalism in either direction, is
necessary. ‘

The committee seemed to think that to set up & list
of theorems for college entrance examinations that would
meet the approval of the people would be an impossibility,
and that 1f such a 1list did meet their approval 1t would not
be best for the interests of geometry,l>

Zhe Committee for the Reorganization of Mathematios
in Secondsry Education. The organization, purpose, end
duties of the Committee for the Reorganization of Mathemat-
ies in Secondary Educatlion are given in the preface to its
report which was published in 1923,

The National Committee on Mathematical Requirements
was organized in the late summer of 1916 under the
ausplces of the Mathematical Association of America for
the purpose of giving national expression to the move-
ment for reform in the teaching of mathematics. This
committee was instructed to add to its membership so as
to secure adequate representation of secondary school
1 and then undertake a uwnnn study of
the e problem concerned with improvement of
mathematical education, and to cover the fleld eof

-

12p4nal Report of the Hationel Committee of Fifteen
on Geometry Syllabus, 1912, p. 10,

13151d., e 45.
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secondary and colleglate mathematlcs, me to delay in
securing funds, the mborship thmushmt

19 rﬂm

the United Shtu,
report was not published untﬂ

The report contalned eritlecisms of the nthmuu
courses 1n secondary educatlon, suggeations and recommenda-
tions in plane and sollid geometry, and a dismaion of the
College Eantrance Requlrements,

The commitiee made many unfavorable criticilsms
concerning the College Entrance Requiremeats, particularly
in regard to their influence on the program of the secondary
schoola, The requirements were causing the program to be
one-gided so that the student in the secondary schools could
get instruetion for colloge entrance only., The committee
stated, "The lmnuon of prospeective oolloso studntl rrn
others in the early years of the secondary school is neither
feasible nor desirable," >

According to the committee textbook authors had beem
influenced to & grest extent by the Colleme Entrance
Reguirements.

Moreover, it must be noted that authors and pub-
lishers of textbooks are under strong pressure to make
their content and distribution of emphasis conform to
the prevailing type of emtrance examination, Teachers,
in tumn, are too often unable to rise above the

’ rt of the National Committee on the Reorganiza-
tion of Mathematics in Secondary Eduecation, 1923, p. vii,

151b1d., p. 43.
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textbook, An lmprovement in the examinations in this
respect will cause a cox'nﬁmnng hpmmt in
textbooks and in teaching.

msgnummoudotommnﬁbnor
theorems listed by the Harvard Commitiee or the Committee of
Fifteen, and that more attention might be gilven to the
function concept and problems in motion,
”Irmputu:n“:::mn:ummum .a |
effec a logl system, a consider-
nﬂla(mwuwmmt can be made in
thomm‘bor of theorems glven either in the : list
or in the report of the Committee of Fifteen.:
These three committees, by their influence on the
mm'ormudmm. altered the mathematics

program in the state,

State gnd pationel orgsnizations. The mathematics
program in Xansas has been profoundly affected by organiza-
tlons such as the fansas Assoclation of Mathemeatlies Teachers,
which publishes a quarterly bulletin; the Mathematlics Round
Tables under the auspices of the Xansas State Teachers Asso~-
ciation, which publishes the Kansas Teacher; the Kansas
Sectlon of the Mathematicel Assoclation of America, which
publishes the American Mathematics Monthly; and the Natlonal
Council of Teachers of Mathematics, which publishes the
Mathematics Teacher, lssued monthly. The National Council

mmst p. 51. ' 17“. Ps 35.
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also publishes the Yearbooks of the National Counecil, of

vhich twenty-four have appeared to date, These yearbooks,
together with the periodicels mentioned above, have had
great influence upon the teaching of mathematics in Kansas
high schools. The Secondary School curriculum commlittee of
the Natlional Counell of Teachers of Mathematics; the Uni-
versity of Illinois Committee on School Mathematice; end
the Commission on Mathematlcs of the College Entrance
Examination Board have had a profound affect in recent

Yyears,

Classification of schools. According to the Kansas
Secondary Handbook the system of classifying high schools
as A, B, or C, first developed about forty-three years ago
when moat secondary school programs were limited strietly to
academic courses, is no longer r-uuno.“ The revised
standards provide for designating high schools in three cat-
egories largely on the basis of offerings, and also provide
a system of rating the schools within each category.

Purposes of the revision are to provide a more

realistic system of accrediting and rating high schools,
to encourage all schools to upgrade instructional pro-
grams to stimulate development of guldance and counsel-
ing activities for all students to the end they may

fully develop their interests and abilitles, to
reawaken an interest in scholarship, and, in behalf

18xansas Secondary School Handbook, 1959, p. 1.
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of national security, to promote study in flelds ﬂn
have not been recelving the attention they merit,

Standards for sccrediting secondary schoels. The
standards for accrediting or rating a school largely deter-

mine the quality of instruction. Therefore, those standards
that affect mathematiecs instruction are included:

Standerd 1. Fellcles, Adminlstration, and Flnance.

(A) The policies of the board of education, which
shall be in writing are such as to attract and retain
the services of well qualified and competent teachers.
It 18 the policy of the board of education under which
schools operate to employ, promote, demote, the dis-
charge teachers only upon the recommendation of the
administrative head of the system, The working rela-
tionships between the board of education and the
administretive head of the system and the prinecipal
of the secondary school are such as to insure the
efficlent and successful administration of the schoeol.

(B) The administration is such as to insure a well
organized and well disciplined school efficiently and
intelligently supervised. Permanency of organization
and of the teaching staff, attitude and support of the
community are matters which will be taken into consid-
eration 1in determining whether the school 1s eligible
for ascecreditation,

(C) The financial condition of the school district
or governing board is such that it is possible for the
school to maintain its eligibility to be accredited by
the state department of publiec instruection.

Standard 2. Ihe Staff.

(A) The Administrator: The administrator of any
secondary eschool shall hold an administrator's certi-
ficate, This requirement will not apply to
administrators of high schools end Junior high schools

191m1d., ». 2.
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classified as "C" in 1951-52 provided they continuously
serve in the same administretive position in such a
school from that date.

s @ L]

(B) The Teacher:

1. Teachers should be employed by the board of
education upon recommendation of the admin-
istrative head of the school system,

2, The minimum preparation of any teacher,
librarian, study hall teacher-librarien,
study hall teacher, or supervisor shall be
graduation from en accredited institution
of college rank requiring the completion of
four-year courses of at least 120 semester
hours,

3« The teacher must hold a Eansas Certificate
valid for teaching in secondary schools and
meet subject and field requirements as pro=
vided in Kensas Certificate Handbook 1959, 20

® & @ & ¢ & & & 5 9 " & » 5 & & 8 " s & T+ e wn s »

Stapnderd 3. Supervision end Adminlstration.

(A) Supervision: In order that the teaching staff
may functlon with the higheat degree of efflciency a
definite program for the improvement of instruction
should be plammed. It is recommended that twenty to
forty per cemt of the sdministrator's time be devoted
to supervision,

(B) Organization snd Administration:

l, A fully qualified principal must be in
charge of every school,

2. EBach member of the teaching staff should be

assigned duties according to his particular
intereats and abilities.

2 es De 1.‘.
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3. In academic subjecta a pupil teacher ratio of
150 pupil periods a day to each teacher
ghould be regarded as a maximum teaching load
with no class in such subjects enrolling more
than 35 puplls.

4, The normal work load for any student in any
semester is five subjects with five class
periods each week and a reasonable activity

program,
21

Standard 4. The Rrogram of Studles Grades 9-12.
To simplify organizing the secondary program of studies
curricular areas are arranged in the fellowlng groups: Eng-
1ish, mathematics, soclial studles, selence, forelgn language,
business education, fine arts, practical arts and vocational
edueation, health, physical education and safety,22

Mathematics courses should be of two kinds-~those
that provide for the functional mathematlecs everyone
will need, and those for the speclal needs of some,
Arithmetic, General Mathematlcs, Pusiness and Consumer
Mathematlca, in general, belong in the first category.
Algebra, Geomelry, agg Advanced Msthematlies are usually
college preparatory.

Standard 6, Furnishings and Equipment.

The classrooms should be attractive, hygienic, and
convenlently and comfortably arranged,

Furniture: 4

1. Desks or tables properly finlshed snd adjusted
to the comfort of the pupll should be provided,

211p1d., p. 4. 22103d., p. 17.  PLoe. pit.
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2. A sultable desk with ample drawer space should
be provided for every teacher,

. & & 8 = ® & @ e ® & & & & ® & & " 6 & 2 ¥ ° s e

5. Good chalkboard should be provided,2*

- e = . @ 92 @ &« ® ® = o 9 3 ® & = . & ® & & o ¢ & = L

Standard 3. Promotion and Graduastion.

Admission: Students should be admitted to the high
school only on completion of the course of study in
aceredlted elementary schools, Any high school acecepting
students directly from unaccredited elementary schools
will be regarded as lowering its own standards unless
such puplls have validated their work l!sroquim by the
state department of publle instruction.

« & & o -« % & & & o & & & a2 s & P & 2 & & 2 W S 5 & »

Reguirements for all four-year courses.
1, Three units of language arts.

2. 7Two units of soecial studies which shall include
, one unit of American history and one-half unit of
government including constitution of the U.S.

3« ©One unit of sclence as a laboratory course,
4, One unit of mathematies,
S5 One unit of health and physical education.

6. The remaining nine uniis may be selected from any
one or more of the nine groups to meet require-
ments of the chosen course.

It 18 recommended that all standard and comprehensive
high schools, begimning with the school "year 1960-61, pro-
vide an orientation program in the 9th grade designed to
acquaint each student with the content of the various
courses and to explore his interests in each, This

241p1d., p. 19. 251b3d., p. 20
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program should be carried on under direction of the
school counselor who should evaluate the student's
aptitudes, interests, and special talents as deter-
mined by tests, individual ocnromggl vith teachers,
parents, and the pupils themselves,

hocrediTed Bigh schosls vill be dabicnstod In three
::%f“"w nnchor e a

ries will be determined on the basis of teachers,
their qualifications, curricular offerings, and general
quality of the instructional progranm,

(A) Comprehensive School.
An aceredited comprehensive high school must:

1, Offer and provide instruction each year in
.all of the nine curricular areas listed in _
Standard 4, It is suggested that the number
of units indicated below be offered:

e o » Mathematics 5 units , , .

2, Offer complete courses in all curricular
areas,

3. Employ only teachers meeting standard field
and subject requirements in all subjects
taught,

. @ @& S5 & & & ¢ ® S S 0 & * » 8 4 o 2 ¥ e a

(B) Standard School.
An accredited standard school must:

1, Offer and provide instruction each year in
at least elght of the curricular areas
listed in Standard 4, It is suggested that
the number of unlts indlcated& below be
offered:t . . . Mathematies (inecluding
tlg;ibn. 5oonotr; and advanced mathematics)

26m.i P. 23,
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2. Employ only teachers meeting standard field
and sublect requirements in all subjects
taught,

(C) Approved School.
An accredited approved school must:

1. Provide instruction in at least slx of the
curriculer areas listed in Standard 4 as
follows: . . . Mathematics 2 units . . .

2. Employ 2 minlmum of four full-time teachers,
or the equivalent thereof, with at least two
teachers meeting standard fleld and subject
requirements in one subject matter area

taught by each,

In order to be rated as meeting superlor standards of
sxcellence an approved high school must maintain an aver-
age dally attendance of at least 35 students, employ a
minimum of five teachers with all teachers m
standard Tleld and subject requirements in all subjects
taught and conduct a self-evaluation under direction of
the state department of public instruction the results
of which indagutc that the school qualifies for such
recognition.

271bid., p. 26. 281p3d., p. 27.




CHAPTER IV
PREPARATION OF MATHEMATICS TEACHERS

Since the teacher has a tremendous influence on the
results, this study is an attempt to find out if the mathe-
matics teachers are prepared for good instruction and sub-
Jeet appeal. The apparent decrease in the interest in
mathenmaties until a few years ago was possibly due in part
to the quality of instruction and the preparation of
teachers, The National Sclence Foundation is making a
determined effort to improve this situation by providing
Summer, Academic Year and In-Service Institutes, In the
Academiec Year and Summer Institutes the NSF pays the college
tultion and fees and gives the teacher a stipend, usually,
$75 per week, together with an allowance of §15 per week for
each dependent, up to a maximum of four dependents, plus
travel allowance to and from the college. Of course the NSF
has to approve the proposed course of study of the teachers
selected to participate in these institutes, The In-Service
Institutes are for teachers approximately one hundred miles
or less from a college or university which has been granted
the Institute., These classes usually meet in the evening
or on Saturday morning, with the NSF paying the tuition,
fees, and a travel allowance,
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The mathematics teacher cannot teach with competence

unless he has a clear perspective of modern mathematics and
an adequate background of mathematlcal knowledge. In order
to teach modern secondary mathematics, the teacher should
have captured the spirit of modern mathematies, which is
"learning with understanding," or "learning by discovery."
Also, the teacher of modern secondary mathematics should
have Imowledge of: (1) modern anslysis, including the con-
temporary concepts of variable, function, sentences, and
inequalities; (2) modern algebra, imcluding the basic theory
of sets, groups, rings, flelds, matrices, linear algebrs,
and vector space; (3) modern geometry, including the basic
structure and elements of projective, affine, euclidean and
non-eueclidean smotriu.l

In 1952, according to Table IV, 21 per cent of the
teachers held a Masters Degree. In 1957, Burger found that
approximately 40 per cent of the teachers had obtalned a
Masters Dogrn.z However, in 1959 only 34 per cent of the
teachers in the schools selected for this study held a

lhowara r. Fehr, "The Mathematics Curriculum for the

High School of the Future," Teachers College Record, 59
-67, February, 1958. r

250hn M., Burger. Unpublished data collected in the
preparation of "Background and Academic Preparation of the
Mathematics Teachers in the Public High Schoole of Eansas

1957-58, " Ihe Emporis State Research Vol. 7, 1959,
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TABLE III

NUMBER OF MATHEMATICS TEACHERS
HOLDING INDICATED DEGREES

Year &roup G ‘J Totel Group G Total
s Il 111 - S ¢ W« S
1952-53 6 46 24 76 ¥ 10 9 27
1957=-508% 1037 337
1959-60 19 49 19 87 6 26 13 45

%5 study of all the schools by John M, Burger,
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TABLE IV

PER CENT OF TEACHERS HOLDING INDICATED

Year Group Group Gup Total Group Gro Gup Total
I II III I X1 111

1952-53 100 100 100 100 54 ie 27 21

1957-58% 99.9 39.5

1959-60 100 100 100 100 24 35 41 34

%) gtudy of all the schools by John M, Burger,
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Masters Degree; this represented an inerease of 13 per cent
during the last six years., The small schools, Group III,
have better prepared teachers with 41 per cent holding a
Masters Degree while only 35 per cent of the Group II and
24 per cent of Group I schools have Masters Degrees. Dur-
ing the last six years, Group I has dreopped Trom 54 per
cent, with a Masters to only 24 per cent.

According to Table VI the teachers in the smell,

Group III schools do not, in general, have the equivalent
of a mathematics mejor of 25 hours, In 1959, 41 per cent
of the Group IIT had less then fifteen college hours in
mathematics compared to 9 per cent in Group II end 12 per
cent in Group I. Poth Group IT and Croup IIY have increased
the per cent with less than fifteen college hours in mathe-
maties. Group I me;'u.aod from 8 per cent in 1952 to 12
per cent in 1959 and Group III from 35 per cent in 1952 to
4] per cent in 1959. Group II has shown a definite improve-
ment with a decrease from 28 per cent in 1952 to 9 per cent
in 1959, Group I has the largest per cent with twenty-five
or more college hours in mathematics., However, Group I has
shown a decrease of 25 per cent since 1952 while Group II
and Group III have both increased their per cent in the
tventy-five or over category. Group II has increased 11
per cent and Group III 2 per cent.
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Group I ranks best in the number of teaching

assignments with only 8 per cent teaching in more than two
fields, Group II has 11 per cent and Group III has 13 per
cent teaching in more than two fields, However, Group I has
one teacher, of the twenty-five, teaching in more than three
fields and Group II and Group III have no one teaching in
more than three fields, Thirty-nine per cent of the mathe-
matics teachers of this study were teaching in more than two
fields in 1952, by 1959 this was reduced to 11 per cent,



TABLE V

COLLEGE HOURS IN MATHEMATICS
{ lumber of Teachers)

i P o= y our group  Greuwp '

College hours I I 111 Total BurgerX
fyeapl 52 99 S2 0 2. B _R.9B W

Less than 15 1 3 17 7T 11 13 29 23 310
Fifteen and more
but less than 25 3 11 26 37 11 9 39 57 306
Twenty-Tive
ard over 9 11 18 3 9 10 37 52 404

NOTE: Year 52 means school year 1952-53 and 59 means
school year 1959-60,

%5chool year 1957-58.
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TABLE VI
PER CENT OF TEACHERS WITH SPECIFIED COLLEGE
HOURS IN MATHEMATICS

College hours ‘ IT f‘ e Burger®
- 00 62 59 S2 99 52 SO

Less than 15 8 12 28 9 35 41 27 17 30.4

Fifteen and more
but less than 25 23 44 43 49 35 28 37 42 29.8

Twenty~Tive
and over 69 44 30 41 20 31 35 39 9.8

NOTE: Year 52 means school year of 1952-53 and year
59 means school year of 1959-60.

Zjohn M, Burger's study was for the school year
1957-58.
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TABLE VII
NUMBER OF TEACHERS TEACHING IN INDICATED
NUMBER OF FIELDS

%52 means school year of 1952-~53 and 59 means school
year of 1959-60.
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TABLE VIII
PER CENT OF TEACHERS TEACHING IN NUMBER OF FIELDS

252 means school year of 1952-53 and 59 means school
year of 1959=60.



CHAPTER V
MATHEMATICS IN KANSAS SECONDARY SCHOOLS

The school program in a changing soclety cannot
remain fixed., The mathematlics program, especially, must be
in a continuous process of adjustment to the needs of youth
and soclety. ©OSoclological and economic trends, as well as
the changing population in the secondary scheol, point to a
probable need for modification in the school program,

Mathematics enrollment in Hansas is apparently on the
increase. In 1952, 43 per cent of all the students were
enrclled in mathematics courses, by 1959 51 per cent of the
student~-body were enrolled in mathematics. Group I, with 38
per cent in 1952, and 55 per cent, in 1959, showed the
greatest inecrease and the largest per cent of the students
enrolled in mathematics., There seems to be more interest in
the courses plane geometry, intermediate o.l'gobn. solid
geometry, and trigonometry, while general mathematlecs and
elementary algebra showed a decrease of 2 per cent in their
enrollments, Group III, with an increase from 19 per cent,
in 1952, to 22 per cent in 1959, was the only Group showing
an increase in either general mathematics or elementary
algebra,

There has been an increase in the per cent of schools
offering all branches of mathematics, According to Table



TABLE IX
NUMBER OF STUDENTS ENROLLED IN MATHEMATICS COURSES

Courses 1 11 111 1957-58%
LIRS0 00 S22 _S2. .9

General

Mathematics 279 246 432 340 141 91 852 677 14693
Elementary

Algebra 682 640 1175 1084 234 277 2091 2001 24625
Flane

Geometry 205 487 486 599 125 153 906 1239 13874
Intermediate

Algebra 92 220 60 399 - 42 152 661 5287
Selid

Geonmetry g0 101 45 34 4 4 120 139 1044
Trigonometry - 63 - 106 4 25 4 194 1116

NOTE: Year 52 means school year 1952-53 and year 59
means school year 1959-60,

%jonn M., Burger. Unpublished data collected in the
prepaeration of "Background and Academic Preparation of the
Mathematics Teachers in the Public High Schools of Kansas

1 EEP Vol. 1 .
rﬁﬂ'ﬁ'm on pu m -

Bgenior Mathematics ineluded college algebra,
analytic geometry, ste,



TABLE X
PER CENT OF STUDENTS ENROLLED IN MATHEMATICS

Courses 1 11 111 1957-58%
— (year) 52 50 52 50 52 50 52 50
General

Mathematics 8 8 9 6 12 8 9 T 15.6
Elementary

Algebra 20 20 22 20 19 25 22 20 26.2
Plane

Geometry 6 15 9 11 10 14 10 12 14,7
Intermediate

Algebra 2 7T - S - 4 2 6 5.6
Solid

Geometry 2 3 - 3 - 3 - 2 1.1
Trigonometry - 2 - 3 - 2 - 4 1.2
Senler

Mathematlea ™k

Total 38 55 41 50 41 56 43 51 644

NOTE: Year 52 means school year of 1952-57 end 59
means school year of 1959-60

%50hn M, Burger. Unpublished data collected in the
preperstion of "Background end Academlic Prebaration of the
Mathematics Teachers in the Publle High Schools of Eansas

1957-58," Ihe Duporla State Research Studles, Vol. 7. 1959.

tEgenior Mathematics included college algebres,
.ml’uo Sm.m, ete.
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XII in 1952, 38 per cent of the schools were teaching
general mathematies. By 1959, this had increased to 47 per
cent, Group II showed the greatest lncrease in general
mathematics, going from 33 per cent in 1952, to 50 per cent
in 1959. In elementary algebra, Group IIT increased from 68
per cent in 1952, to 89 per cent in 1959, Group II
increased from 97 to 100 per cent in 1959. Group I had 100
per cent in 1952 and 1959. Flane geometry inereased from 65
per cent in 1952 to 85 per cent in 1959, One hundred per
cent of Group I offered plene geometry in 1952 and 1959.
The greatest change in course offerings was made in solid
geometry and trigonometry. £Solld geometry inereased from 10
per cent in 1952, to 80 per cent in 1959, However, none of
the Group II or Group III schools offered solid geometry in
1952 or 1959. The per cent of schools offering trigonometry
increased in Group I1I from fifteen, in 1952, to thirty-three,
in 1959, but Group I and Group ‘III deereased, Group I from
seventy to sixty and Group III from twelve to eleven, COne of
the Group I schools was offering college algebra and analytic
geometry in 1959,
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TABLE XI
NUMBER OF SCHOOLS OFFERING INDICATED MATHEMATICS COURSES

12

24

14

14
Geometry - 10 2 2 3 20
Trigonometry 7 8 8 18 19 33

TROTR: 52 meana schocl year 1052-5% and 50 means
school yeer 1959-60.

senior Mathematics ineluded college algebra,
enalytic geometry, ete.
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TABLE XII
PER CENT OF SCHOOLS OFFERING INDICATED MATHEMATICS COURSES

BNOTE: 52 means school year 1952-53 and 59 means
school year 1959-60.

ifgenior Mathematics included College Algebra,
Analytic Geometry, etec.



CHAPTER VI
SUMMARY

This study indicates that between 1952-53 and 1959-60
there has been a reversal in the trend in Hansas, which
existed for a number of years, of deeclining proportion of
high school students enrolled in mathematics courses., It is
interesting to note here the similar results of a state
survey in Michigan made by Lohela, curriculum director of
the Escanabe, Michigan public schools, and presented at the
1957 meeting of the Michigan Schoolmesters Club, Approxi-
mately 53 per cent of all students enrolled in Michigan high
schools the previous year were taking mathematics courses
compared to about 61 per cent in 1925-26 and 47 per cent
in 1950.1

Forty-three per cent of the High School students were
enrolled in mathematies in 1952-53, 51 per cent in 1959,
Elghty~-five per cent of the schools offered slementary
algebra in 1952, and 89 per cent in 1959-60., Flane geometry
increased from 60 per cent in 1952-53 to 7O per cent in
1959-60, The most noticable change was in the offerings of
the small schools, none offered intermediate algebra in

1pyvo E. Lohele, "Upward Trend Noted in Mathematles

mresiaants, Tatlonad entylaiion sf spoments fanasl
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1952-53 and 52 per cent in 1959-60. The large schools made
a noticeable change in solid geometiry, increasing from 10
per ecent to 80 per cent in 1955-60.

If twenty-Tive college hours of mathematics iz taken
as a eriterion for "well prepared” teachers, then 59 per
cent of the teachers were not well prepared in 1959.

The teachers teach in more than two flelds in 8 per
cent of the large schools, 11 per cent of the intermediate
size schools, 13 per cent in the small schools., This 1s an
improvement, compared to 1952, when the numbers ylelded
none, 43 per cent and 49 per cent respectively.
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