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JCTION

This study of enrollments in mathematics and science subjects in

Kansas high school covers the school year 1957-53. The study was made to

find the number and percenta. upils enrolled in the areas of mathe-

matics and science and in the subjects in the mathematics and science areas.

Comparison is made with the study done by Shearburn (7) for the school year

1953-51*.

A limited study was made en how many units of mathematics and science

were taken by Kansas high school seniors who were considered talented in

mathematics and science. A comparison was made between these findings and

the findings and recommendations made by Conant (3).

SCOPS AND METHOD OF STUDY

The study was made by con-piling information frcm the annual principals'

reports for the year 1957-53. The reports cover all Kansas public, private,

and parochial h oho< Is that come under the classification of the 8-it

plan of organization. There were 1*93 Kansas high schools in 1957-53 which

were of the 3-h type of organization.

The high school principals' organization reports listed specific

subjects in the areas of mathematics and science. Under mathematics were

found the subjects of Algebra I and II, Plane Geometry, Solid Geometry,

General Mathematics, Tr -try, and Business Arithmetic, under science

were General Science, Biology, Physics, Chemistry, Physiology, and ixitony.

iJach subject was treated separately as well as part of a total for all

mathematics and science.



In the Kansas study cf enrollment in mathematics and science there

were nine principals' reports that shewed no enrollment for the different

subjects offered} therefore, these reports could not be used.

For the study on the number of units of mathematics ana science that

were taken in high school by pupils talented in those subjects, it was

necessar,. to identify the talented. The criteria for determining those

students who were talented in mathematics and science was obtained from

cation for the Talented in Mathematics and Science ( }) . The talented

rank at the eightieth percentile or above on each of the following sub-

tests of the Differential Aptitude Test: Verbal Bsosoningj Numerical

BOQin , -bstract -ieasoning, Spacial .relations, and Mechanical Reasoning.

There were five high schools in Kansas that had Differential Aptitude

Test scores for their 1959 seniors. In those high schools a total number

of twelve senior students wers found to be i.alonted in mathematics and

science ht of these students were females and four were males. A

senicr population of 1^03 was listed from these five schools.

. W OF LI

The impression has been created that proportionally fewer of today's

youths are being instructed in the standard subjects of general education

ecially mathematics and science) than was the case fifty years ago.

This is stated as such by Dr. Arthur Bestor (2) in the B, S. Hews and

'M Report , November 30, 1956. "Lots of American high schools don't

even offer courses in the basic sciences «nd advanced mathematics, that is,

geometry and algebra. And an increasing percentage of American students



aren't taking the courses even when offered." Dr. Bestor's article has

created many replies.

Walter C. aells (h) in his article in The School Executive , March

1957, states that in 1900, 1+36,000 high school students were taking seme

science course. This number had increased to 3,i»l3,000 in 1956, or almost

eight times as many. With mathematics, the increase in number was from

Uj6,000 to 3,1+32,000 -a, ain ei, ht times as many.

M. H# Ahrendt (l) in his article in The Mathematics Teacher , April

1958, gave the enrollments in mathematics and science subjects expressed

as the percentage of pupils in the grade where the course is usually offered.

The percentages are given for the 1956-57 school year.

About two-thirds of the ninth-grade stuuents studied algebra, ij per

cent of the n^ nth-grade students studied general mathematics, 2*2 per cent

of the sop omores studied plane geometry, almost one-third of the juniors

stucied algebra II, nine per cent of the seniors studied trigonometry, and

seven and one-half per cent of the seniors studied solid geometry.

About two-tldrds of the ninth-grade students studied general science,

three-iourths of the sophomores studied biology, 35 per cent of the juniors

studied chemistry and almost 25 per cent of the seniors studied physics.

John A. Nietz (6) in his article in 3chcol Science and Mathematics »

October 1957, showed that proportionately more students took mathematics

and science in high school in 19h$-k9 than in 1399-1900. while the total

population in the United States less than doubled in the last half century,

the high school enrollment increased mere than ten-fold.



Of the number of youth lh-17 years of a
t
e twice as many were taking

physics; three and cne-half times as many, algebra anu ^eometrj/j five

times as many, biolcgyj and ei t ht times as many, chemist^ .

Harold C. Hand (5) in his article in the AAUP Bulletin , June 1957,

gives the ratio of 1900-1950 ,.-ercenta L,o increase in enrollment to 1900-

1950 percentage increase in the number of all youths of -school age

in the United States, The percentage increase in enrollment in geometry

was 10 to lj chemistry, 25 to 1; and physics, 5 to 1. The number cf all

youths of high school age in the United States increased 37 percent.

All cf the facts cited in the articles were originally pu lished by

the U. S. Office of akiucation. The facts that have been presented are

for the United States. Howeverj the controversy is the 3ame whether

nationwide or just in Kansas.



Table 1 shows the number and percentage of pupils enrolled in all

mathematics and science subjects in Kansas in 195 -

Table 1. Pupil enrollment in all mathematics and science o .3 in
Kansas in 1957-58.

: Number of pupils :

Subjects t en re lied in subject :

Sober cf y'xoils :

in scl ecl : enrolled in subject

Mathematics 31,llili

Science 28.686

53,072 53.6

,072 ~$.k

Table 2 shows the comparison cf the nupil enrollment in mathematics

subjects in Kansas for the years 1953-51t ana 1957-5 •

Table 2. Comparison cf the U enrollment in mathematics subjects in
Kansas for the years' 1953-$k and 1957-. •

: \er of pupils ~ : umber cf ;> pils: P.rcenta-e enrolled in
Year : enrolled in subject '- in schcol ; mathematics subjects

1953-5 1 56,561* 5o.l

1957-53 31,ia 5.3,372 53^6

Table 3 shows the comparison of the pupil enrollment in science

subjects in Kansas for the years 1953-5!; and 1957-5 .

Table 3. C Bparisoa cf the pupil enrollment in science subjects in Kansas
for the /ears 1953-51; and 1957-1. .

: ";3er of pupils : Number of pupils : Percentage enrolled
Year ; enrolled in subject ; in school ; in science subjects

1953-1951 27,629 56,561* 1*8.9

1957-1953 23,636 53,072 k9.h



?i&* • 3 in mathematics in Kansas
La in 195 1 -5 8 total number of pupils in ac

• 2. iiiaonts in ocier.ee in Kansas hi.-h schools
in 1957-53 to the total numbor of pupils in scht



Fig. 3. iiatio of pupil enrollments in mathematics in Kansas hij/h

schools in 1953-$h to the total pupil enrollment.

Fig. it. Iiatio of pupil enrollments in science in Kansas
I

schools in 19$3-Sh to the total pupil enrollment.
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Table k shows the number and percentage of enrollment in mathematics

subjects in Kansas hi^h schools for 1957-5 .

Table k» Pupil enrollment in mathematics subjects in Kansas high schools
for 1957-: .

: Number of pupils '- _rcenta,v;e cf pupils
Subjects ; enrolled in subject t enrolled in subject

Ii3.7

9.6

2h.2

1.1

1.7

17.0

2.7

100.0

Table 5 shows the number and percentage cf enrollment in science

subjects in Kansas high schools for 1957-5 .

Table 5. Pupil enrollment in science subjects in Kansas high schools
for IS. - .

;bra I 13,613

Algebra II 2,992

Plane Geometry- 7,526

Solid Geometry 3k2

Trigonometry 538

General Mathematics 5,230

Business Arithmetic 353

Total 31,114*

•
•

Subjects :

Number cf pupils
enrolled in subject :

Percentage of pupils
enrolled in subject

General Science 9,279 32.ii

Biology 12,556 h3.1

Physics 2,612 9.1

Chemistry 3,365 13.5

Physiology 295 1.0

Botany 79 .3

Total 23,636 100.0



Fig. $, Analysis of pupil enrollments in mathematics by subjects
in Kansas high schools for l>$7-f?3.
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- 6. Analysis cf pupil enrollments in science by subjects in
Kansas hi^h schools for 1957-58.
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1953-51*

Table 1 shorn a greater number of pupils enrolled in mathematics

subjects than enrolled in science subjects in 1:57-58. Pupil enrollment

in mathematics subjects is h.2 per cent reater than pupil enrollment in

science subjects.

Table 2 indicates an increase of 3,$ per cent in enrollment in

mathematics subjects from 1953-5 J j to 1957-53. A slight increase cf 0.5

percent in enrollment in science subjects is indicated by Table 3 fcr the

same years. The increase in enrollment in mathematics subjects may indi-

cate a trend towards increased enrollment in mathematics. However, the

increase in science subjects does not seem. sicnificant to indicate a trend

in enrollments in science.

According to Table k3 algebra I had the greatest number and the

largest percentage enrolled of any of the mathematics subjects, .vith

1*3.7 per cent of the pupils enrolled in algebra I, plane geometry folic

with an enrollment cf 2h.2 per cent of the total number cf pepile. The

difference in enrollment between algebra I and plane geometry is 19.5

percent. General mathematics followed plane geometry in enrollment with

17 per cent cf the total enrollment. Only about 15 per cent of the total

enrollment was enrolled in the other mathematics subjects—algebra II

solid geometry, trigonometry, and business arithmetic.

Biolo.y had the greatest number and the largest percentage enrollment

of any of the science subjects as shown in Table 5. Biology had ltf.7 per

cent enrollment and general science with 32.it per cent enrollment was

second, with a difference of 11.3 per cent. Chemistry was the third

choice for enroll; lent in science with 13.5 per cent of the pupils enrolled*
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rjircllment ifi physics t physic lc , sed only slLhtly over

10 per cent of the total enrollment in science.

Table 6 shows the number of talented senior , iris and boys who had

enrolled in mathematics subjects n .Clve Kansas high schools and the total

units of credit received by tfa .

Table 6. Enrollment in mathematics by subjects cf talented fdrls ^r>d

boys in five Kansas high scb.cc.ls and the total units of credit

s : of : Total n iaber : total units
Subject ; , iris enrolled ;bcys enrolled : students in subject ; cf cr ait

12 12

11 11

6 h

S 2.5

2 2

-al 30.^

»bra I 8 h

Plane
Geometry 7 k

bra II 2 h

Solid
Geometry 2 3

Trigonometry 1 1



13

Table 7 shows the number 3 ;nior rirls go s who had

enrclled in science subjects in fiv schools and the total

units cf credit received by them.

Table 7. Jn .-ollment in science by subject alented girls and beys in

five Kansas high schools and the total units of credit received.

: Number of .iris: - oer cf

Subject : : enrolled ; studen - ., lit

General
Science 11 2 2

Biology 7 h 11 11

Physics 3 h 7 7

Chemistry 3 3 6 6

Total 26

Table 8 presents the number and percentage of talented senior students

who had enrolled in mathematics courses in five Kansas high schools.

«

Table 8* Percentage enrollment in mathematics courses of 12 students

talented in mathematics and science in five Kansas high schools.

: ber cf students : Percentage of talented students

Subject : -4UBQ in subject J who had enrolled in subject

100

92

50

bra I 12

Plans Geometry 11

Al. ebra II 6

Solid try „ 5

Trigonometry 2 21 L



ll»

Table 9 shows t] alented

had enrolled in scienc in five Kansas high schcol3.

Table 9. Percentage enrollment in science courses of 12 stuoents talented

ttics and science in five Kane Is.

Ox st

enrolled in subject : who had enrolled in subjectSubject

Physics

Chemistry

General Science

11

7

6

2

92

*8

17

Fig. 7. Percentage of talented senior students who had enrolled in

mathematics subjects in five Kansa; schools.

bage

Subject

Algebra I

Plane Geometry

Al.ebra II

Solid Geometry

Trigonometry

IjO 90 100

Fig. 8. Percentage of talented senior students who had enrolled in

science subject* in five Karsas high schools.

Subject 30 90 100

Diclc

Physics

Chemistry

General Science
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Table 10 shews the number of units cf credit received in mathematics

and science by hit-h school senior fc.irls taluntcd in mathematics and science.

Table 10. Units of credit in mathematics and science h school

senior rirls talented in mathematics and science.

. nits of credit in
•

Girls . ma- hematics
•

. units of credit . Total cf mathematics and
• •

in science . science units
• •

A 3 3 6

B 2 1 3

C 2 2 h

D 1 1 2

E 2 1 3

f 2 1 3

G h 3 7

H 2 2 k

Table 11 shows the number of units cf credit by years received in

mathematics and science by hi#i school senior boys talented in mathematics

and science.

Table 11. Ur.its of creuit :

boys talented in
Ln mathematics and science of high school senior
mathematics and science.

: Units of credit in
Beys : mathematics

: Units of credit : T

: in science :

otal cf mathematics and
science units

A 3 3 6

B 3 h 7

C Ji 3 7

D 3 2 $
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Table 12 "hews the nun:, talented senior ,.irls and. boyi by units

cf credit they received in mathematics*

Table 12. kaber cf talented sen Is and boys by units cf creu.it in

mathematics.

Units of creuit in matLeiiatics

3

Girls

Boy*

Total

1 5 l 1

3 1

1 5 k 2

Table 13 shows the number of talented senior £irls and boys by units

of credit they received in science.

Table 13. Number of talented senicr
( iris and beys by units of credit in

science.

_ -r^its ci credit 1b ciww
1 ; 2 ;

3~
: IT

Girls k 2 2

Boys 12 1

Total h 3 h 1
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re the mral talent A senior girls and beys by units

credit they received in mathematics and science.

Table lit* Number of talented senior girls and beys by units cf credit in

mathematics and science.

Units of credit in mathematics and science

~~2
• 3 : 5 : 5 : 3

Qirls 13 2 11
Boys 112

al 13 2 12 3
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ITS IN MAT&iMATICS A ILS
TALENTED IN MATHEMATICS AND SCIENCE

To give interpretation and meaning to the enrollments in mathematics

and science courses of pupils talented in mathematics and science in

Kansas high schools, a c< riparison was made with some of the findings made

by Conant (3), p. 20 and his recommendations for the talented. Conant

referred to the academically talentjd as the top l£ to 20 per cent of the

student body as indicated by aptitude tests of one sort or another,

records of their work in the lower grades, ana teacher evaluations. The

talented in mathematics and science in this study probably would consist

of the top one-fourth of Conant 's top 20 per cent.

Of the 12 pupils who were considered talented in mathematics and

sciences, all of them enrolled in algebra I, as s'-.cwn in Table 6. i>lane

metry was enrolled in by all but one girl. Algebra II was enrolled

in by half of the 12 pupils; all of the boys enrolled but only two of

the girls enrolled. Three boys and two of the girls had taken solid

geometry, making a total of five. Trigonometry wa3 taken by only one

rl and one boy.

No science course was selected by all of the 12 n pils talented in

mathematics anc science. Biclo.y was at the top of the list in enrollment

with seven boys and four girls or a total of 11 pupils. Enrollment la

physics and chemistry was evenly balanced with three girls in each course,

lour boys in physics, and three boys in chemistry. General science was

taken by only one girl and one boy.

Conant (3) p. 22, 57, has recommended four units of mathematics and

three unit,s of science for the academically talented. This would be a
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total of seven unit oe. In tl ht schc

red as fulfilling objectives of ensive

hi, ol, he found that more than half of the academically toileted toys

had studied seven units of mathematics and science* I. tot no school

a majority of ton emically talented girl. id stuc /en

units of mathematics and science.

°f the rla in 1 tudy, Table 12 showr ri had

taken the recommended four units cf mathematics, cne girl had three units

of mathematics, five girls had two units of mathematics, and cne L.irl had

one unit of mathematics. Of the four beys in this stuc , to*

recommended four units cf mathematics and three beys had three units of

mathen;: tics.

Two of th ft girls in this study tod taken the three units cf

science which is recommended by Conant. Tuc of the girls tad two units of

science and four cf them had one unit of science i ehc le 13.

One boy had taken four units cf science, two boys tod taken throe units of

science, and cne boy had taken only two units of science. Only ene-fearth

of the girls had taken at least the three units of science anc three-

fourths of the boys had taken at least three units of science.

For the recommended seven units of mathematics and science, Table lh

shows that only cne girl had taken seven units. One girl had a total of

six units, two had a total of four units, three tod a total of three units,

and one had only one unit of mathematics and science. Only one-eighth of

the girls had the recommended number of units of mathematics and science.
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Two of the boys had a total .ics and science,

had a total of six units, and em tad total of five units. One-half

of the boys had the recommended seven units of mathematics nnd scier .
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SUNK/. A.TION

As shewn in the review of the literature en enrollments in mathematics

and science, enrollments in these areas have increased tremendously over

the past half century. Proportionally, more of American youth enrolled in

the areas of mathematics and science in 1959 than in 1900.

The trends in mathematics and science enrollments, which this study

was planned to bring out, were rather negligible. I-athematics did show

more of an increase in number and percentage of enrollment than did science

from the year 19$3-$h to 1957-5 .

Sli. htly mere than half of the school population were enrolled in

mathematics subjects in 1957-53, while just half of the school population

were enrolled in mathematics subjects in 19$3-6h» Of the total school

population slightly less than half were enrolled in science subjects for

19$3-$h to 195?-- .

In the mathematics subjects algebra I had a much larger percentage of

pupil enrollment than the other courses in mathematics. This was due in

part to the fact that one year of mathematics was required for graduation

from Kansas high schools. Many small schools offered only algebra I and

plane geometry for students to fulfill this requirement. Plane geometry

ranked second in percentage of total enrollments in mathematics.

Algebra I, plane geometry, and general mathematics account for nearly

3$ per cent of t; il enrollment in mathematics.

Algebra II, solid geometry, tri. fcjy, ana business arithmetic

were not offered in racst of the small schools. Because of small pupil

enrollment in school, a broad curriculum could not be offered.
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la subjects biology and general science account for over

75 per cent of the pupil enrollment in science. Biology ranked first with

11.3 per cent over general science, which ranked second. One year of

science was required for graduation from Kansas high schools. Many choola

offered only ,'C-neral science or biology to fulfill tiis requirement. I-iost

schools with small oniollments could not afford the facilities and equipment

for physics and chemistry. Also, they cculd not afford a second teacher

for subjects such as physiolo, y and botany.

For the limited study of enrollments in mathematics and science

courses of pupils talented in mathematics and science, the top one-fcurth

of students who T.:ere considered talented by Ccnant were considered talented

in mathematics and science.

Algebra I was selected by all the students talented in matliematics

and science. Trigonometry was selected by one girl and one boy. It was

usually offered £s the twelfth year course in mathematics. Apparently most

of the talented chose not to take a mathematics course in their senior year.

There was no science ccurse unanimously selected by the talented

3tud3nts. However, more of the talented students selected the upper level

of science cc arses than selected the upper level of mathematics courses.

Ccnant recommended a total of seven units of mathematics and science

for the academically talented. Of the eight girls in this study found to

be talented in mathematics and science, only one girl had taken a total of

seven years in the two areas. Only one , irl took four years of mathematics

and two girls took three years of science. Of the four boys in this study,

half of them had taken a total of seven years in the two areas. Only one

boy took the recommended four years in mathematics but three of them took
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;rs of science. The boys had more units cf credit for

hematics and science, prcporticnally, than did the girls. This is an

indication that the girls who a--e talented in mathematics and science need

l
-c encouraged tc elect tc take these courses in hi; h school.
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ENROLLMENT IN HIGH SCHOOL
?4ATHEMAfIC3 AND SCIENCE IN KANSAS

The study was made primarily to find the number and percentages of

pupils enrolled in the areas of mathematics and science and in the sub-

jects in the mathematics and science areas in Kansas high schools. It

was hoped the report would show trends in enrollments in the different

subjects.

The study was made by compiling information from the Kansas annual

principals' reports for the year 1957-58. Reports of all schools with an

8-1; plan of orranization were used, a total of k9& Kansas high schools.

Literature on whether proportionally fewer of the hiph school youth

of the United States were taking mathematics and science subjects than

was the case fifty years ago was reviewed.

Pupil enrollment was greater in the total mathematics area than in

the total science area. Algebra I and plane geometry were the top sub-

jects in enrollment in the area of mathematics. In the area of science,

biology and general science were at the top of the list in enrollments.

In comparing the pupil enrollment in mathematics for the year of

1953-5H and 1957-58, the percentage enrollment increased slightly for

1957-58. The comparison for the science enrollment showed only a slight

increase for 1957-58.

For the study on the enrollment of talented senior students in

mathematics and science, the talented in mathematics and science were

identified from the criteria given in "Education for the Talented in

Mathematics and Science," published by the U. 3. Office of Education.



These criteria were percentile standings on the first five subtests of

the Differential Aptitude Test.

Seven units of credit in mathematics and science were recommended

by Conant for talented students. Of the tight senior girls found to be

talented in mathematics and science, only one girl had taken seven units

of credit in two areas. Of the four senior boys found to bt talented in

mathematics and science, two boys had seven units of credit in the two

areas. Proportionally, the talented senior boys had taken more mathe-

matics and science than the talented senior girls.


