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F'REFACE 

The purpose of this survey was to deter.mine 

the mathematical abilities involvsd in certain 

ninth grade general science textbooks. An analysis 

of these textbaois:s was made and the different 

rn.athem.atioal concepts ancl mathematical abilities 

were counted, averaged, and tabulated. It is 

hoped that this information which has been com­

piled will be of assistance to interested teachers. 
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and assistance: 
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CHAPTER I 

INTRODUCTION 

Junior high school science today is almost uni­

versally centered around environmental problems. Before 

studying general science, it would be well if the stud­

ents could be acquainted with the different mathematical 

concepts and the different mathematical processes and 

principles re~uired in handling the formulas and problems 

in ninth grade general science. It is charged that the 

opportunities for a closer correlation and integration 

of mathematics with "more vital" subjects, such as the 

social studies and general science, are almost com­

pletely ignored. 

Dissatisfaction has been expre.sed by some teachers 

of general science in regard to the lack of mathematical 

ability on the part of the stu ents to cope with the 

mathematical situations required in general science. 

Since mathematics is a tool for all sciences, it is well 

that some heed should be given to these. 
l 

According to llorton! 

There are many situations of life in which 
order, ma gnitude, and quality are essential 
elements. Arithmetic is a systematic pattern 
of thinking about such situations. It is also 
a series of modes of attac~ upon them. It is 
thus more than a tool which one may use in the 
interpretation of personal, business, social, or 
civic affairs. It grows out of a productive 
study ot such affairs and is applicable to them. 

R. L. Morton, "The National Council Committee on 
Arithmetic,tt ~ Mathematics Teacher, Oct., 19~8; Vol. 
XllI, i}6, p. 267. 

l 



There is no doubt that much of the difficulty con­

fronted by ninth grade general science students is due to 

their inability to interpret the situations which are 

expressed, due to a lack of previous training in some 

2 

other field, such as mathematics or general reading ability. 

For this reason, science is having difficulty in estab-
2 

lishing itself in the present program of studies. Judd 

states that some phases of science, such as psychology, 

ge ography, and physiology, have been discontinued ahd have 

been replaced by new subjects, such as agriculture, home 

economics, and general science which have a great deal 

of practical material in them. He attrlbutes these fluctu­

ations to psychological causes. He also contends that 

there is a natural interest on the part of everyone to be 

attracted by science, but that due to the teaching of sci­

ence by specialists in other fields who have emphasized 

their fields at the expense of science, interest in science 

has suffered . If the school is to help pupils master 

science, it must arrange the science work in conformity 

with their abilities. 

There is no doubt that science ls dependent to uite 

an extent upon mathematics for its success. Likewise, it 

is true that the study of nature was one of the factors 

2 
Charles H. Judd, Psychology of Secondary £ducation, 

p. 325. 



that promoted the development of rnot,herncticG. This close 
3 

r8lationship is very ably expressed by Young when he ex-

presses the idea that although ma thorn.at ic s as a type of 

thought seems to inhere in the hwnan mind, it was tile 

study of nature that prompted and. stiiliul&ted mathematical 

thought in the beginninJ because the phenom.en& of nature 

could not be understood ·without mathem&t~ics. 

itccording to Judd4 ~Bcience dev&lopea only ~hen 

problems are unde::"stood. n °In sho:i:.·t it is the unfamiliar 
.5 

which presents obvious problem.s." 

It J:le.s been said 6 that n.iathemb.tics t:.:i.rov.;s light on 

.many c;_uostions that have troubled philosoptiE)r·s for centur­

ies. The questions of time, space, 111ot,ion, and t,r:..ith 

confronted in science are puzzling, &ilf.i it is only thr.:.H1gll 

the concE,pts of.' ma tnematics tllu t ~,e ve ta~n able to 

comprehend th~rn1. 

ccpts and abilities are essential for t;l'.1,3 succ2l:::;sful 

handling of th0 various scientific subjects sevsral sur­

veys and studies have been madt). 

3 
J.. .. A. Young, The ~ch;g~ 2!. ~a thematics, .P. 46. 

4 
Charles H. Judd, I"Sl_£hoJ:or~ of Hig~ School ~l)jQCt~, 

p. 329 .. 
5 
Ibid_., p. 331. 

6 
Cooley, Sans, Kline, and ahlert, Intr2du,2.tion to 

Mal.,hemalli.§., p. 10 o 



7 
illia.ro.s made a detailed analysis of the ma the-

matical abilities assential for freshman chemistry as re­

vealed by a survey of a chemistry textbook written by 

w •. Noyes. All mathematical concepts were listed and 

fre ouencies noted. All problems were solved and the 

principles involved with fre uencies were tabulated. He 

found that practically all of the concepts and mathe­

matical principles were those that occur in arithmetic. 
8 

Congdon made a survey to attempt to determine the 

mathematics essential for succes s in first-year college 

physics and first-year college chemist r y. He used text­

books for this survey. His r e search r evealed that in 

both subjects the algebraic e uations i nvolved were not 

difficult, and that there were few geometric facts in­

volved. 
9 

Randahl made a detailed analysis of three high 

school chemistry textbooks and found that multiplication 

occurred more fre quently than any of the other processes. 

The algebra was of the simplest form and the geometry as 

negligible. 

7 
L. VI . Williams, "The Mathematics eeded in Freshman 

Chemistry," School Science and Mathematics, Vol. UI, 
October, 1921, pp. 654.65. ~-

8 
All an Ray Congdon, The Training in Higg School 

Mathe at ics Essential for Success in Certain ollege 
Subjects. 

9 
J. L. Rendahl, "The ~athematics Needed in Solving 

Problems in High School Chemistry," School Science and 
Mathematics, Vol. XXX, June, 1930. ~ 

4 



LamblO in his survey of ten hygiene books used in 

Grade 5, found that very little arithmetical knowledge 

was necessary. 
11 Shoptaugh made a survey of the adopted textbooks 

used in the state of Louisiana for high school in physics, 

chemistry, biology, and general science. He found that 

the mathematical concepts essential for chemistry, biology, 

and general science vere rather numerous and perta ned 

to denominate numbers. The mathematical abilities for 

biology and general ocience were negligible while those 

for chemistry were chiefly arithmetical. The mathe­

matical concept s essenti 1 for phys ics were r uthe r numer-

out pertaining largely to geometry, algebra, denomi -

nate numbers. 'rhe mathema tic al principles in physics 

were chiefly algebraic. 

In order to ascertain the amount of athematios in­

volved in general science according to present texts used, 

five modern general science books have be en surve ed to 

determine just which matherue tical principles and concepts 

appear in order th~t interested teachers 1 ay have some 

sort of a guide to assist the in determining just what 

0 
Theldon N. Lwnb, The Amount 2!, Arithmetic Necessary 

for a Child to Know in Order to Read IntelliBently a 
Fifth Grade HygTeii"e Ecole, Thesis-;-!'931, Ann Arbor, -
Michigan. 

11 
John Royal Shoptaugh, The athematics Needed for 

Science Courses in~ Louisiana High Schools, Thesi-;---
1931, Louisiana State University, Louisiana. 



mathematics is round in the text . ",tall levels the 

courses in mathematics should include such mathematical 

information as is of greatest immediate value to the 
12 

pupils . " Ir a teacher has the above principles and 

concepts in mind , lt ill be muoh eaaior to detect them 

and stress t hem in the oathe · tical courses . Then t too t 
13 

as stated by the National Co.:nmittee of athematical 

requirements: 

The primary purpose of the teaching or 
mathe tic s should be to develop those po~ ,ers 
of understanding and analyzing the interde­
pen encies of quantities and spacial magni­
tudes w· ich are necessory tor better appre­
ciation of the progress of civilizati on and a 
better understandin . or iire and of tho uni­
verse about us , an to develop those abits 
of thinking whi ch ill make these poioers 
effec ive in the life of the individual . 

12 
3. • Breslich , ~ ~ dmin1str tion gt_, lt.1ath.ematics 

in Secondari Schools, p. 18~ . 

13 
l'fational Committee of L a t hemat ic a l Re quir e roen ts, 

p . 1 0. 

6 



COLLECTION i\.ND 'J:REATl!iJil.'iJI OF DJ,{fA 

The purpose of this survey is to deter.mine the im­

portance given to the different mat.ham.ctical abilities 

in ninth grade general science as judged by the frequen­

cies o:r their appearance in the text'books sur·veyed.. It 

is not the purpose of this o:irvey to compare the text­

books in any mannort but rather to obtain an average of 

the dif't0rent abilities reciuircd as is shown by tho fre-

q_uenoicrs of their appearance. A list of the textbooks 

surveyed and the abbreviation that is used f.or each in 

the tables may be found in the appendix. 

In the forru.ation of the tables, methods used and 
2 :5 4 

d . ..l~ d ;... " d l , ... · 11 · . 0 ' n L""m~" ,. 11;,or s compi e uy vong on , •,:a _ 1.a.ms, sour , =..., 
5 

and Shoptaugh have been oonsidered. ~ha fiva texts have 

been read and a v,;ord count taken. The concepts have been 

classed and recorded in tables in groups or denominate 

denominate numbers of the Motric ~Jyste.m, other terms of 

~easurement, geometric terms, and some miscollaneous 

mathc:rn1'.::1tical concepts. All numbers hav0 been counted 

l 
Congdon, 212• oi~., p. J. 

2 . 

'Jilliaras t £.2.· ill•, p. 3. 
3 
J. ·w. Osburn, Corrective Ari thmetio, p. 76. 

4 
Lamb, ,22. ill.•, p. 4.} 

5 
Shoptaugh, .QE• cit., p. 4. 

7 
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and tabulated as to Vihether they were wri.tton in figures, 

words, or combinc.tions of ficures c:md vmrds. The numbers 

have also been tabulated ac,wrding to their denominational 

size. All syn1bols appearing in. tho exposition have been 

counted and tabulated. The graphs, formulas, maps and 

charts that involve c:~uanti ty eppearing in the texts 

have been. counted and tabuluted. All laboratory experi­

ments have been considered, and th0 mathematical abili­

ties required, such as rr.easuring o.nd drawing have been 

tabulated. All problems heve been solved and the general 

principl,::::s, specific processes, und fundamental 9rocesses 

used have bean tebula.ted. 

Ti10 special s;rmbols hcve boon used 1.n the tables. 

'J:ihe symbol, (rt) , after a word . "f. Sl.(;llJ.. l.OS ttat the concept 

has appeared ten time,::; or mor·o in the exposition of' t.he 

text. It is con~:ddered that if a tf1rm aJ,)pears a·t least 

ten ti.mes in a text, it is worthy of being accredited 

high importance. !I1ho sign, (1,!), after a nwr.ber or 

process signifiez that a definite count was impossible, 

due to tho fac:t tl1at .m.ore than one solution was possible 

for the problem. This was especially true in the dietary 

problems. 

I. Mathematical Concepts. 

A. Concepts cf Measurum.ent.--Tables I, II, and 

III 11st the different concepts of measurement used in 

the five texts. These conce1Jt.s are classified under 



,tDenoa:inate :Numbers of English System and Standard 

Measurements" in '£able I, 11 Denomi.nate Nwn.bers of Metric 

Systemn in Table II, and "Terms of .tlleasurementtl in 

Table III. 

From a ','vord count of the exposition in the five texts, 

the frequencies were notecl, an a-veraga was computed, and 

the results of both findings were te,bulated. As has been 

previously stated, any concept appearing ten times or 

more has been marked \1dth a Lr). All forms of the word 

have been listed under one .heading. 

Tables I and II reveal the fact that concepts of 

measurement have been used quite extensively. Listing the 

abbreviations and symbols fur one q_uanti ty, (Ex. feet, 

ft., '), as one, Table I shows that there are forty dif­

ferent concepts of the ..£nglish. System and StawJ.ard Measure­

ments used. Classifying tt~3 terms as to area, length, 

mass, time, and voluuie, Ts,ble I shows that th.ere were ten 

dH'fercnt tc!rr0::.3 ;;ertainin,:; to len,e;tl::, runs to vclu.me, 

eight to time, :tive to mass, four to area, and four to 

quEmt.ity.. 'I'he above shows t.tmt out of the forty concepts 

listed in Table I, length ranked first with 25 per cent 

of the total terms. 

Fou:-teen different concepts of the Metric System 

appeared in 'rable II. Out of this tot.al of fourteen, 

9ev0n expressed ls:r,5th, five r;e.ss, and two volu.m0a 



Length, also, ranked first in this table with 50 per 

cent of the total. Since both of the denominate number 

systems have been studied before t he student reaches the 

n inth grade, t he use of t hem should not cause too much 

difficulty. 

Table III lists miscellaneous units of measurement 

tha t pertain to various scientific principles . Some of 

them, as the watt, are somewha t familiar to the students 

because of tl...e coillli1on use of ele ctricit y in most homes . 

However , the s cientific terms of measur ement used in t he 

texts are clearly derinod. The uses of these scientific 

terms in pru bl ems are also explained and illustrated . 

Table I I I, also, has some concepts listed that a re not 

quite so scient if i c. Such terms as a rr:a's lengt h , drop, 

dose , etc. are illustrati ons of these . They ha ve been 

included in the table bee use they are practical , are 

used quite extens ivel y, and should be apprellended. 

10 

B. Geometric Concepts .--Table Iv contai ns a list 

and the frequencies of the geometric concepts used. There 

are 47 terms in all which is quite a broad range . At the 

time t he s t udents take ni nt h grade general sc i ence, they 

have not yet had geometr y as a speci al study. However, 

a survey of Table IV shows that all geometric concepts 

used are t hose which appear i n the elementary geometric 

work incl uded in the intuitive and demonstrat ive geometric 

unit s offer ed in the seventh and e i ghth grades . 



---~------ -- -~ -

C. Miscellan~ous Mathematical Concepts--Table V 

includes a list of miscellaneous methematical concepts 

11 

that are not included in any of the _previous classifica­

tions. They are definitely mathem.atical, however, and 

should be given recognition. The ."ll.casurin.g devices listed 

are included because they are used to determine (1uantities. 

There are one hundred and thirteen or these concepts. \'.:ith 

the exception of the different t11easuril':.g devices and the 

inverse proportion term, the v~ords are quite coft!fwn to 

seventh and eighth grade work. The measuring devices are 

explained in each of the texts in wl1lch tlley appear. rrhe 

term inverse proportion is merely mentioned in regard to 

the density of light. Um.vever t the process of com1Juring 

the densities of light at different distances is explained 

quite simply. The table shows that the expression a;,pcars 

on an average of .4 times so is, therefore, quite neglig­

ible. 



12 

TABLE I 

DENOMINATE NUMB 'RS, ENGLISH SYSTEM 
.A}.iD STANDARD MEASUREME TS 

Term Fre9.uencz 
w.c. P.B. H. S. T. S. W. H.C. Total Av. 

acre # 6 5 9 # 40;! St 
barrel 0 2 2 2 0 6 1.2 

bushel ? 5 6 7 3 28 5.6 

cent fl l l 9 8 29,' 5.8/. 

¢ 2 0 0 0 9 11 2.2 

century # # # 6 # 46/. 9.2/. 

cord 0 2 0 0 0 2 .4 

cubic root # ti II # 4 44.t a.a.; 

cu. f t . 4 2 0 0 0 6 1.2 

cubic inch 2 l 0 3 5 11 2.2 

cu. in. 4 2 0 0 0 6 1.2 

day # tr ii ,J # 50/. 10;! 

d. 0 0 0 0 4 4 .8 

de gree (circular) # # # # II 50/., 10/. 

dime 0 2 0 1. 0 3 .6 

dollar # 5 0 6 5 26/. 5.2/. 

# 6 3 # # 39/- 7.8/. 

dozen 4 0 3 3 2 12 2.4 

doz. 0 0 0 0 0 0 0 

dram 0 0 0 0 2 2 .4 

fo ot ti # ,¥ # 50/. 10,L 

rt. 5 2 0 3 2 12 2 .4 



lJ 

'l'ABLE I (CO ·Tr UED ) 

DZN ·.II J..T NUMBE St ~NGLI&'H SY STW 
}; ~n ST; m D ·1 SUR.EI' E!fl'·"' 

Term re9.uenci 
'i .c. I . B. H.s . T. S. W. R.C. Tot al Ave. 

' (foot) l 0 0 0 llf 2 .2/, 

gallon 9 if 8 ' 4 41,' 8 .2/. ff 

gal. 6 0 0 0 0 6 l.2 

grain 0 0 3 ~ l I- 3/. 

hour lL # 1f fi 50/. 10,£ Tl 1t 

hr. 0 6 0 4 8 18 3.6 

hundred eight 0 3 0 0 0 3 .6 

inch ff ti II ;f ·t 
ft 50/. 10,t 

in. 3 4 5 5 2 19 3 .8 

tt (inoh) if 6 1i ti 0 36,l 7.2/. 

k:not 4 5 0 0 2 11 2.2 

mi le 
, 

# # # 50f 10/-ff 

mi . 0 3 0 0 0 3 .6 

minute {j # ti ft ti 50/. 10/-

minute , circular 0 0 4 0 0 4 .a 

min . (time) 0 5 2 2 2 11 2 . 2 

'(minute,circular) 0 ? 0 0 l 8 l.& 

.m . (.minute , time) 0 0 0 0 6 6 1 . 2 

month 7 I} fl # 8 45,' 9f 
nautical m.ile l 2 0 0 0 3 .6 

ounoe # 8 'I 48,' 9 . 6/. 

oz . 4 # 0 4 ii 28,' 'j. 6/. 



14 

T BL I (CONTINUED) 

DENO ' INATE NUMBERS , l!;NGLISH SYSTE . 
D s1r D.aRD :MEASUREMENTS 

Term Freq_uency 

v1 .c. P.B. a.s. T • • W. R .C. Total Ave. 

pint ff ? 4 8 8 37/. ?.4f 

pt. 0 0 0 0 2 2 .4 

pound # # # # # 50,' lOf 
lb. # # # # # 50f 10,' 

quart # 3 9 # ,J 42t 8.4/. 

qt. 0 0 0 0 # lOf 2f 
rod l 0 0 0 0 l .2 

second , circular 0 4 3 0 0 7 1.4 

second, time # # 3 # Ii 43/. 8.6/. 

"(sec. circular) 0 1 - 0 0 2 3 .6 

square foot 3 # 3 3 5 24f 4.8/. 

s q .ft. 0 0 0 0 2 2 .4 

square inch 7 # # # # 47/. 9 .4/. 

s q . in. 3 2 0 0 2 7 1.4 

s uare mile 2 5 3 4 2 16 3 .2 

ton # # # 9 6 45/. 9/. 
week: # II # # 8 48/. 9 .6/. 

yard 2 3 6 0 I} 2lf 4. 2,t: 

year # # # # # 50/. 10,: 

yr. 0 6 0 7 2 15 3 

Total 1513,' 302. 6/-
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TABLE II 

DENO INATE NUMBERS , METRIC SYSTID 

Term Fre:z.uenci 
i . C. P.B. H. S. T. S. W.R. C. Total Av. 

centimeter 0 # 0 0 4 14,t 2.8,t 

cm. 0 3 0 0 1 4 .8 

centimeter gram 0 4 0 0 0 4 .8 

cubic centimeter 0 fl 0 0 l 11,t 2.2/. 

c.c. 2 # 0 if 'I 
1f 32/- 6.4/-

decimeter 0 0 0 0 2 2 .4 

dm. 0 0 0 0 l l .2 

dekameter 0 0 0 0 2 2 .4 

Dm . 0 0 0 0 1 l .2 

dyne 0 l 0 0 0 l .2 

gram # # # 6 46/- 9.2/ 

hektometer 0 0 0 0 2 2 .4 

Hm. 0 0 0 0 l 1 .2 

kilogram 0 5 0 0 2 7 1.4 

!.g . 0 1· 0 0 1 2 .4 

kilometer 0 2 0 0 3 r:: .., l 

Km . 0 2 0 0 1 3 .e 
liter 2 0 0 0 4 0 1.2 

meter 2 # 2 5 7 2?.;. 5 .4/. 

m. 0 1 0 0 1 2 .4 

metric ton 0 l 0 0 0 1 .2 

millimeter 0 5 0 1 3 9 1.8 

.ttm . 0 1 0 0 1 2 .4 

Total 185,l '.37/. 
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TABLE III 

I SCELLANEOUS NUMBERS OF MEASUREMENT 

Term Frequency 
w.c. P .B. H.S. T.S. • 1 .R.C. Total Ave. 

ampere ti # # # # 50/. 10,t 

Amp. 0 0 1 0 0 1 .2 

a.rm ' s length 1 0 0 0 0 l . 2 

Brit. Therm. Unit 3 1 l 1 3 9 1.8 

B. T. u. 2 2 2 4 5 15 3 

block 0 3 0 0 0 3 .6 

calorie # # # # # 50/- 10/. 

Calorie (large 
calorie) # 0 l 5 6 22,t 4.4/ 

c. (Calorie) 

candle power 7 # 2 yf 4 33/. 6.6/. 

c.p. 0 0 0 0 2 2 .4 

Centigrade degree # # # # # 50/. 10/. 

cup 3 1 # II # 34/. 6.8/. 

decibel 0 0 0 3 0 3 .6 

dose 0 0 1 0 0 1 .2 

erg 0 8 0 0 0 8 1.6 

Fahrenheit degree # # # # # 50/. 10.;. 

!light (stairs} 0 0 l 0 0 1 .2 

floor 2 0 2 l 0 5 1 

toot candle 4 0 0 3 3 10 2 

foot pound # If ? ii 8 45,' 9/-

ft. lb. 4 0 0 0 0 4 .8 



17 

BLE III (C ON'l'INU.ED ) 

r.rsc 1 LL OUS .NUMBE.tlS OF t; "ASUREMENT 

Term Frequency 
w.c. P.B. H.S. T.S. W. R.C. Total Ave . 

handful 0 2 l 0 3 6 1.2 

horse power # # 8 ti 4 42/- 8.4,' 

H. P. 3 0 0 4 5 12 2.4 

kilocycle 0 1 0 0 2 3 .6 

kilowatt 5 # ? # # 42/- 8.4,' 

lmee deep 0 0 1 0 0 1 .2 

light year 0 5 5 9 # 29/- 5.8/-

magnitude 4 2 3 # 4 23./- 4.6/. 

ohm 4 6 2 6 4 22 4.4 

R (ohm) 2 0 0 4 0 6 1.2 

parsec 0 0 l l 0 2 .4 

penny 3 0 3 0 0 6 1.2 

period (time) # # # # ii 50/- 10,' 

pinch 3 2 3 3 2 13 2.6 

season # # # # # 50/- 10/-

story 3 9 4 1 3 19 3.8 

tablespoon 2 0 0 # 3 15,' 3/. 

tbsp. 0 0 6 4 3 13 2.6 

t easpoon 7 4 7 9 # 37/- 7.4/. 

volt ff /j # # # 50/- 101-

v. 0 0 0 1 0 l .2 

watt # # # # # 50/- 10,' 

• {watt) 0 2 0 1 0 3 .6 

Total 958/. 191.2,' 
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T BLE IV 

GEOMETRIC CONCEPTS 

Terms Fre9.uenoi 
w.c. P. B. H.S . T. S. ·rv .R. C. Total Av. 

djaoent l l 4 0 3 9 1.8 

Alt itude # # # H # 50/. 10,' 

Angle # :/ # # # 50/. 10,' ff 

A.re # 3 4 # # 37/. 7.4/-

. ea # #. tJ # ii 50/. 10;'. 

Axis # # # # # 50;'. lOf 

Base # It # # If 50/. 10,' 

Center # # # fl: Ii 50/. 10,' 

Circle # fr # # # 50/. 10,' 

Circumference 2 7 4 2 1 16 3.2 

Cone 3 # 8 4 3 2a.;. 5.6/-

Concave t:, # 9 # 3 54/. 6.8/. 

Concavo convex 0 0 1 0 3 4 .a 

Convex 6 ff 8 fr # 44f a.sf 

Gonvex concave l 0 0 0 0 1 .2 

Oube 5 l 0 0 6 12 2.4 

Cylinder II # # # # 50f 10,' 

Di agonal 0 l 3 0 2 6 1.2 

Di ameter # # # 8 # 48,' 9.6/. 

Double concave l 1 l 0 0 3 .6 

ouble convex 2 ? 4 0 4 17 3.4 

Ellipse 0 0 l 2 2 5 l 
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T,u3LE IV (C ONTI J:!iD ) 

GEO TRIG CO CEPTS 

Terms 
I . C. P. B. W.R.C. Ave. 

Hemisphere # # # 8 9 47/. 9.4,£ 

Hexagonal 0 0 1 0 0 l .2 

Horizontal # # # 5 7 42,l 8 .4.,£ 

Line # # # # # 50,L 10,t 

Obli que, (angle) l 2 2 0 l 6 1.2 

Parallel # fj # # # 50/. 1 0/. 

Perimeter 0 0 0 0 1 l .2 

erpendicular l 6 2 2 6 17 3.4 

Plane 8 # # ~ 8 46.t 9.2/. 

Plano concave l 0 0 0 0 l .2 

Pl ano convex l 2 l 0 2 6 1.2 

Point # # i If .I 50,' 10,' i 

Prism, Rect. 6 0 0 4 6 16 3.2 

rism, Tri. 2 4 # 3 4 23/. 4.6/. 

Pyramid 3 0 0 0 2 5 l 

Quadrilateral 0 l 0 0 0 l .2 

Radius 0 2 5, 0 2 9 1.8 

Re ctangle 0 2 2 0 2 6 1.2 

Ri ght angle 2 2 # 7 5 26/. 5. 2/., 
Sphere 2 # 3 4 9 28/. 5.6/, 

Square # 6 # 2 II 38/. 7.6/. 

Tangent 0 0 1 2 0 3 .6 

Triangle 2 ? 4 6 29/. 5 .8/. 

Vert ical # # # 8 ii 48,' 9 .6/. 

Volume ,! # # # # 50/. l Ot 

Total 1263/. 252.6,' 
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TABLE V 

MISCELLANEOUS MATHEMATICAL CONCEPTS 

fer.m. Fregl!enci 
'f .c . . .> . B. li .S. T .S. ~,.R.C . Total Ave. 

Add # # # ti # 50/. 10/, 

Alternate # # # # # 50.;. 10,t 

Altimeter 0 0 1 0 2 3 .6 

Ammeter 5 0 l 5 2 l 2.6 

Amount # # ii # # 50/. 10/. 

Anemometer 1 l 0 4 2 8 1.6 

Aneroid barometer 6 0 l 5 3 15 3 

Annual 8 8 # # # 46,' 9.2/. 

Average # fj # # # 50/. 10/. 

Balance (noun) # # # # # 50/. 10/. 

Balance (verb) # # # # # 50.;. 10/. 

Barograph 2 0 0 2 l 5 l 

Barometer # 9 # # Ii 48/. 9.6/. 

Biennial 0 0 0 3 0 3 .6 

Both 
., 
ff # # # II bO/. 10/ 

Bomb calorimeter 2 0 0 0 0 2 .4 

Calculate # # ti # # 50/. 10,' 

Calipers 0 0 1 0 0 1 .2 

Calorimeter l 0 0 0 0 l .2 

Capacity # # # # # 50,' 10,£ 

Centrifugal 2 # 5 3 2 22/- 4 .4/. 

Centripetal 1 0 0 0 0 1 .2 

Chronometer 7 3 0 l 4 15 3 
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T BLE V (CONTINUED } 

MISCELLANEOUS TH TIC.AL CO CEPTS 

Term 
1. C. P.B. • Total Ave. 

Circumpolar 0 0 0 l 0 l .2 

Clock # # 7 # # 47/. 9.4/. 

Column # # # # # 50.j.. 10,t 

Constant # II # # # 50/. 10/. 

Curve # # ti # # 50t 10,t 

Cycle # # # # # 50/. 10,t 

Degree (Am't) # # # # # 50,t lOt 

Difference # # # # Ii 50/. 10,t 

Divide # # # # # 50/. 10,t 

Dividend (interest)O 0 0 l 0 1 .2 

Double # # # # # 50,/- 10/. 

Electric Meter 3 2 2 2 3 12 2.5 

ncircle 2 1 2 1 l 7 1.4 

English System 0 4 0 0 0 4 .8 

Equal # # # # # 50,t 10,t 

Face 2 3 6 3 3 17 3.4 

Fathometer 0 0 0 0 1 l .2 

Figures (Shapes) 0 2 2 # # 24/. 4.8/. 

Fraction 4 5 1 6 8 24 4.8 

Frequency 5 2 4 3 # 24t 4.Bf 

Gain (noun) 4 5 4 # 8 3lt 6. 2/, 

Gain (verb) 2 8 6 2 4 22 4.4 

Galvanometer 0 5 0 4 5 14 2.8 
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INUED ) 

,I SO LLANEOUS w\'l'HE TICAL CONCEPTS 

Term 'b"'re 
w.c. P.B. H. S. 1. R .C. Tota ve. 

Gas eter 2 0 0 0 0 2 .4 

Hydrometer 4 4 0 5 4 17 3.4 

Hygrometer 4 0 5 l 2 12 2.4 

Inverse Proportion 0 0 1 0 l 2 .4 

Last # :/I # ii # 50t 10,' 

Lose # # # # # 50,' lOt 

Loss # ~ rl # # t>O /. 10,' 

Log 5 2 2 l 2 12 2 .4 

"anomet er 0 0 0 0 2 2 .4 

t:aximum 3 4 l l 5 14 2.8 

·ean 0 3 0 0 1 4 .8 

easure # # # # 50t 10,' 

·eter stick 3 4 2 3 4 16 3.2 

~etric System 0 5 0 0 3 8 1.6 

:Micrometer 0 0 2 5 0 7 1.4 

' inimum 2 2 2 1 5 12 2 .4 

:ultiply 6 # " # # 4ot 9.2/. ff 

"umber (noun) # # # # # 50/. 10/-

Number (verb) l 2 l 3 2 9 1 .. 8 

Oblong 0 0 0 0 l l .2 

Once # # # # # 50,' 10,: 

a ir 7 5 8 # 6 36/- 7. 2,/-

Per cent 2 7 6 7 8 30 6 

Percentage 3 7 2 2 5 19 3 .8 
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T BLE V ( CONTimT~D) 

I SGELLANE OUS THEMATICAL CONCEPTS 

:Fresuencz Term 
w. ". P . B. ff.s. T. s . w.R.C. Tota! Ave . 

Perennial 0 0 3 fj 0 13/. 2.6j.. 

Plus {add) 6 0 1 2 0 9 1.8 

Product {Ans .) 1 1 2 2 l 'I l.. 4 

Profit 0 0 0 2 2 4 .8 

Proportion # # # # # 50/. 10/. 

Protractor 0 2 0 0 2 4 .8 

Quarter # # # # I} 50/. 10/. 

Radiometer 1 0 1 0 3 5 1 

Rate # # # # II 50.j. 10/. 

Ratio # # 3 3 5 31/. 6.21, 

Round fl # # # i i 50,' lOf if 

Ruler 0 0 4 7 2 1 3 2.6 

Scale (unit) 4 6 # # # 40./- 8/. 
0 er1es # # # # # 50/. 10/. 

Sext ant 6 2 2 l 4 15 3 

Si ght meter 0 0 0 3 0 3 .6 

Single I} # # # II 50/. 10/. 

Six-sided 1 0 0 2 0 3 .6 

Speedometer 2 4 0 5 0 l.l 2.2 

Spiral 0 6 2 2 6 15 3.2 

Spiro.meter l 0 0 0 0 l .2 

Square (verb) 1 0 l 5 2 10 2 

Sri h t # If ff # # 50/. 10,' 

Jubtract tr J,. 0 2 3 16/. 3.2/. 
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T1BLE V (OOITINU'tD ) 

i.:rsc 'LLA ous !· THE TIC.AL CONCEPTS 

Fre~uoncz Term w.c. • B. R.s . T.S. W. R. C. Total Av. 

Sum. 1 0 1 l 6 9 1.8 

Surface # # # # I 

50/- 10,: ff 

Thermograph 2 0 0 0 0 2 .4 

'Thermometer # # # 5 # 45f 9/-

Ther mostat 7 3 # 7 6 33,' 6.6/. 

Times (verb) iJ # # ii # 50f 10/-

To ( r atio) 3 0 0 0 0 3 .6 

Total # # # # # 50/. lOf 

Triple 1 0 0 3 0 4 .8 

Twice # # # # # 50/. 10/-

Unequal # fl # # # 50/. 10/. 

Unit # If # # # 50/- 10/-

Vary inversely l 0 0 l l 3 .o 
Volt meter 3 0 l 0 2 6 1.2 

Watch Ii 6 4 9 # 39 ?.8 

Weigh fj # # # # 50.f. 10/-

Yard Stick 6 2 2 0 2 12 2.4, 

Zero {degrees) # 6 9 # .# 45/- 9/. 
Total 2964/. 592.8,' 
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D. Number Conc8pts.--4ables VI, VII, VI.II, and 

IX deal wi h the numbe concepts. e nwnber concepts are_ 

class ified as numbers in figures, numbe rs in words , numbers 

in combinations of figures and words, and numbers rated 

according to size. Comparing Tables VI, VII, and VIII, 

it will be found that out of t he 19 , 350 nll!lber concepts 

appearing in all rive texts, 57 per cent of them are 

written in figures, 42.8 per cent of them re ritten in 

words , and .1 per cent 1n combinations of figures and 

words . 

1. Numbers in Figures.--T ble VI has a list 

of all the numbers that appear in i gures in the texts. 

In compiling this list, the numbers of the pages, exer­

cises, tables, diagrams, etc. were not counted. The 

nwnbers in this group covered a very broad range. They 

ranged from quantities expressed in fractions to uanti­

ties expressed in 21 dig.its. The table shows that 76.? 

per cent of the number s used were hole numbers. This 

table, also , sho s that students i n the ninth grade 

should be able to read and comprehend to a certa i n e tent 

large numbers. 

2. Nu.mbers in Words.--Table VII contains a 

list or all the numbers that appear in words. Out of the 

ave · ge of 1656. 6 words to each text, 76.3 per cent of 

th .se ar whole numbers. The numbers appearing in ords 

range from fra tions to ten trillion. 



3. Numbers i n Combinat i ons of Figures and 

Word .--Table VIII has all the numerical concepts that 

appear in combinations of f i eures and words. In this 

group , as in the to groups previously listed , the ~a­

jority or the te rms are whole numbers , 93.? per cent of 

them ba ing devoted to this group . These numbers range 

from " l thousand't to "66 with 33 ciphers . " 

4. Numbers Rated According to Size .--Tuble IX 

has all the numbers l isted that appear in Tables VI, VII, 

and VIII arranged a ccording to size . It may be readily 

seen that t he great majority of the terms used are ot 

reasonable size containing only four digits or less. In 

fact, 89.65 per cent of them range i n values from Oto 

1000. As oan be not ed from the table, t he use of extreme ­

ly large numbers is negligible. In the exposition of the 

texts, their use has been restricted a l most entirely to 

expressing distances of the heevenly bodie s . 

!ind 

fool e Numbers 

Common Fract ions 
ixed Numbers 

Decimal Fractions 

Mixed Decimals 

Ordinals 

TABLE VI 

NUMBERS I N FIGURES 

Freg,uenoz 
P.B. H.s.!.S. W.R.C I .c. 

2155 1354 824 1986 2152 

40 9 6 3? 57 

22 14 5 29 13 

28 39 4 1 6 1128 

103 247 6 21 695 

16 3 2 14 10 

Total Av. 

8401 1694 .2 

149 29 . 8 

83 16 .6 

1 215 43 

1072 214.4 

45 9 

Total 11035 2.307 

% 
?6.7 

1.3 
.? 

11.0 

9.? 

.4 

99.8 
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TABLE VII 

NUMBERS IN WORDS 

Kind Frequency 
v.c. P.B. H.s. T.s. w.R.C.Total Av. % 

Whole Numbers 1155 1640 1292 1480 759 6328 1265 . 2 76.3 

Comm.on Fractions 78 138 50 156 101 523 104.6 6.3 

J,U:xed Numbers l 12 l 7 0 21 4.2 .2 

Decimal Fractions 0 0 0 0 0 0 0 0 

Mixed Decimals 0 0 0 0 0 0 0 0 

Ordinals 243 300 195 372 303 1413 282.6 17.0 

Total 8283 1656.6 99.8 

TABLE VIII 

NUMBERS I N COMBINATIONS OF FIGURES AND WORDS 

Kind ,reg,.uencz rn.~. r.~. H.~. T.S. w.~.~. Total Av. ! 
Whole Numbers 9 6 0 11 4 30 6 93.'1 

Mixed Numbers l l 0 0 0 2 .4 6.2 

Total 32 6.4 99~ 9 
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T~;. LE I 

.;., ,fl.J!RS RAT•D CCO~ ING TO I 

Value re9.uencz 

• B. H. s. T • .s. ; . R.C.Tota:t. AV • 1, 

From o to 1000 3237 3291 2194 3801 4825 17348 3469.6 89.65 
(Value to 4 digits) 

From 1000 to 419 291 124 161 311 1306 261.2 6.74 
10,000 (4 dig-
it numbers) 

5 digit numbers 76 40 12 81 28 23'7 47.4 1.22 

a digit numbers 31 55 ll 27 1'7 141 28.2 . 72 

., digit numbers 34 26 25 17 8 110 22 . 56 

8 digit numbers 17 23 4 17 14 7 15 . 38 

9 digit numbers 12 16 6 ,., g 0 10 . 25 

10 digit numbers 17 9 7 1'7 2 a 10.4 .26 

11 d i git numbers 3 4 l l 4 13 2.6 .06 

12 digit numbers 3 2 0 0 0 5 l. .02 

13 digit numb rs 0 2 0 0 0 2 .4 .Ol 

14 digit numbers 1 l l 0 1 4 .a .02 

15 digit nwn.bers 0 3 0 0 l 4 .a .02 

21 digit numbers l 0 0 0 0 l .2 .oo 
35 digit numbers 0 0 0 0 2 2 . 4 .Ol 

Total 19350 3870. 99 .92 



E. Sym.bols .--Table X lists the different m.athe­

matioal symbols that appear in the texts surveyed. The 

survey would be incomplete if the symbols were not in­

cluded . The field or mathematics depends a great deal 

upon its signs and symbols to express its various pro­

cesses. 

The chemical sign, (~ ), which signifies that the 

action is not reversible was used but once, and then, no 

computations were required with it; thus making its use 

negligible. 

F. Formulas, Tables, Graphs , Maps , and Charts.-­

Table XI deals with the formulas, tables, graphs, maps , 

and charts found in the five texts. In selecting these, 

only those pertaining to quant ity in some manner were 

chosen. 

As the table shows, two or the texts did not include 

the formula for "Horse Power". Even though they did not 

actually have the formula written out , they made use of 

it. That is, they either had the rule written out in 

italics or they explained the process step by step. 

Table XIII, "General Princ i ples Involvedn, shows that 

many of these formulas were actually used in each of the 

texts even though they didn't appear as a formula in the 

exposition. There was on an average of 12.8 chemical 

formulas for each text, but they were merely mentioned 

in the exposition and required no mathematical 

29 



computations. Table XIII, also, shows that other formu­

las common to arithmetic are required. 

30 

The tables, graphs , maps, and charts listed were re­

stricted solely to those comparing or expressing quantita­

tive .values. Table XI reveals the tact that tables, maps, 

~harts, and graphs were used quite extensively, there 

being on an average of 50.2 or them to each text. This is 

well, because there is no more striking way of expressing 

statistical facts than by one of these devices. 



Symbol 

--;> ( chemical s_ign) 

(by, dimension} 

# (number) 

X (multiply by) 

• (equals) 

f (add) 

(divide) 

- (minus) 

I- (positive, 
Electricity ) 

- (negative , 
Electricity) 

@ (at, each) 

. (ratio) . 
+ (divide by) 

' (Ex. '18:1918) 

-,-,-
r2 

0 

<J, 

TABµ X 

sn .. BOLS USED 

Frequency 

~~ • C. P .B. H. S. T.S. W. R.C. 

0 0 0 0 l 

8 3 0 0 5 

8 0 0 0 0 

IJ # # # 7 

L l 3 # II 'ft 

5 0 0 0 2 

6 l 3 # # 
l 0 0 0 2 

9 3 1 l # 

9 # l 1 # 

# 0 0 0 0 

2 0 3 2 8 

0 0 1 2 2 

0 0 0 # 0 

0 0 0 1 0 

0 0 0 1 0 

# # # # # 

# # 5 8 8 

Total 

3l. 

Total Av. 

l .2 

16 3.2 

8 1.6 

47/. 9.4/. 

34/. 6.8/. 

7 1.4 

30/. 6/. 

3 .6 

24/. 4.8/. 

31/. 6.2/. 

10/. 2/. 

15 3 

5 l 

10/. 2/. 

1 .2 

1 .2 

50/. 10,£ 

4lt 8.2t 
334/. 66.7/. 
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TABLE XI 

FORMULAS , TABLES, GRAPHS , MAPS, AND CHARTS 
LISTED I N THE TEXTS 

Formulas, Tables, Graphs, 
Maps and Charts Frequency 

w.c. P . B. H.S. T.S. W.R.C. Total Av. 

W:F X D l 0 0 0 0 l .2 

Ex ED• R X RD 1 0 0 0 2 3 .6 

Efficiency. 
Load x Height 
Effort x Length 1 0 0 1 0 2 .4 

H.P.- ounds x Feet 
Min. X 3000 1 0 1 l 0 .e 

Amperes= Volts 
Ohms l 1 0 2 0 4 .8 

Volts x Amperes = 
Watts 0 l 0 1 0 2 .4 

Am;e. x Volts x hrs.: 
1000 

Kwn. 0 0 1 0 0 l .2 

Sp.Gr: 
Wt. of Object 

, t. of e qual vol. of 
water 0 0 0 1 0 l .2 

A : 7rr 2 0 0 0 l 0 l .2 

Chemical Formulas 40 0 0 8 16 64 12.8 

Graphs, Bar 9 5 0 2 4 20 4 

Graphs, Circle 12 0 0 l 6 19 3.8 

Grapbs, Line 0 2 0 3 0 5 l 

Graphs , Picture 7 4 2 6 10 29 5.8 

Maps and Charts 8 14 4 15 10 49 9 .8 

Tables 7 12 2 13 13 4'1 9.4 

251 50.2 
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OKLAHOMA 
II. Mathematical Computations AGRICULTUUAL ~ l./''nANICAL COLLEGE 

T k . L I ll I~ },. R Y 
wo ways of ma ing mathematical compu~ations 

OCT ~7 1939 
are by laboratory work and by problem solving. Tables 

XII, XIII, · rv, and XV deal ith mathematical computa­

tions. In compiling these tables, it was necessary to 

adopt a sign for indefiniteness. The sign, (f), placed 

after some of the reports signifies that it as impossible 

to get an exact count due to the indefiniteness of the 

a 8signment. In each of these cases, a reasonable minimum 

was recorded. 

A. Laboratory Work.--Table XII tabulates the 

different physical requirements asked of the students 

under experimental work. The terms are expressed uite 

definitely and should be easily interpreted. The ex­

pressions, such as, "Cube or definite dimensions, Com­

prehend", have reference to the fact that the students 

were asked to use a cube of definite dimensions for an 

experiment. Therefore, it was cons idered a laboratory 

skill that should not be omitted. 

B. Problem Solving.--Tables XIII, XIV, and ~v 

are concerned with problem solving. All problems occurring 

in the laboratory work, exercises, assigned problems, and 

explanatory problems were solved and the different prin­

ciples, processes, and fundamentals involved for each 

problem were recorded. The explanatory problems were 

included because it seemed justifiable th~t the students . . . . 
! c; • • •• - .. 

. . . :,. -. . - .. .. . . . 
••. '- ~ C 

r. t,: ... 

- ' • • r: 

' # • , ~ ... • • • 

- r •• ~- •• • J"' • • 

. . . . 
" • I : • 

.. ... w (. • 

. . . . . . . . . . ' . , .. 

.. 
' . 
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should understand and be able to solve not only the prob­

lems asked of them but also those explained in the texts. 

1. General Principles Involved.--Table XIII 

records the general principles involved in solving the 

problems. These principles have been classified under 

eleven headings, namely: Average, Buoyancy, Dietary, 

Electricity, Energy , Longitude and Time, achine, Mensura­

tion, Percentage , S..,.iecific Gravity , and Thermometer 

Problems. The table shows that 25 per cent of the compu­

tations required were concerned with machine problems, 

l?.l per cent with energy problems, and 11.8 per cent with 

dietary and mensuration probl ems each . The majority of 

the principles used were concerned with machine and energy 

problems. The students have not had these in the seventh 

and eighth grades . However, since these are problems 

that are based definitely upon formulas and the formula s 

are given in the texts, the students should be able to 

solve them as they have had substitution in formulas in 

the seventh and eighth grades. 

2 . Specific Operations Involved in the 

Problems.--Tabl e XIV includes the specific operations in­

volved i n the solving of the problems . As will be noted 

from the table , these are proeesses that occur ~ithin the 

problems mentioned under general principles in Table XIII 

or processes that are concerned iith simple problems t hat 

do not have one of the principles mentioned in Table XIII 



involved. It may be noted from Table XIV, that a formula 

~as used on an average of 39.4 times to each text. 

3. Fundamental Prooesses.--Table XV lists 

the four fundamental processes with their frequencies, 

average to each text, and per cent of each kind involved. 

These processes were compiled by keeping an actual count 

of each time they occurred in the computational work. As 

may be noted, none of these were definite. However, in 

arranging these, a plan was devised to make them con­

sistent. The dietary problems were especially very in­

definite. In recording the processes for these, in order 

to be consistent for all, each dietary problem was 

assigned one addition, ten multiplications, one subtrac­

tion, and five divisions. The table sho,s that 51.7 per 

cent or the mathematical computations required in the 

fundamental processes were devoted to' multiplication. 

35 



'l1ABLE XII 

L BOM ORY WOHK 

Procedure 
\ ,'.R.C otal Av. 

Amperes, measure 0 7/- 0 0 0 7/- 1.4,: 

Angles, arrange at 2 5/- 1 3 7/- 18/- 3.6/. 

Angles, draw 4/- l8f 0 24/, 90/, 136/- 27. 2.;. 

Angles, measure 5/- 10.;. 4.f 5f 12;'. 36;'. 7. /-

Be.lance, Spring , read 4 6 2 4 8 24 4.8 

Balance objects 4 4 11 3 5 27 5.4 

Barometer, make 0 1 0 0 0 1 .2 

Circle, draw 5 15 6 3 2 31 6. 2 

Crescent, draw 0 4 2 0 0 6 1.2 

Cube of definite dimen-
sions, comprehend 2 11 0 0 3 6 l.2 

Diagonally, arrange 0 1 0 0 0 1 .2 

Diameter, measure 5 14 6 7 4 35 7.2 

Distance in cm., meas. 0 3 l 0 30 34 6.8 

Dist. in ft.' measure 22 3lt 7 11 38/. 109,' 21.8/-

Dist . in in., measure 80 87 44/ 60 54/ 325/ 65/. 

Dist. in l ati tude, meas. 4 0 0 0 0 4 .s 
Dist. in longitude, meas. 5 3 5 0 5 18 3.6 

Dist. in .m.m., measure 0 6 0 0 0 6 1.2 

Dist. in yd., measure 0 0 0 0 l l • . 2 

Divide an object into 
parts 27 32 14 21 20 114 22.8 

Draw diagram 1 34,' 0 4f 5 441- s .a.;. 

Draw to scale 2 3 0 0 2 7 1.4 
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TABLE XII (CONTINUED) 

LABORATORY WORK 

,rooedure 
w. • P.B. Av-• 

El ectric .Meter, Read. 2 1 l l 0 5 1. 

Ellipse, Draw 0 0 0 0 1. .l .2 

Gas Meter, Read 2;.. 0 0 0 0 2/. .4J 
G1·aphs, Draw Line l 1 0 0 1 3 .6 

Handfuls, Measure 3 1 0 0 0 4 .a 

Horizontally, Arrange 4 5 3 0 2 14 2.s 
Lines, Draw Straight l2f 38/. 5 40/. 120,' 215,' 43/. 

Lines, Arrange at 
Stra ight Lines l l l 1 l 5 l 

Li quid in C .-c • t Measure 7 18 0 15 28 68 13.6 

L1quid in cups, .Measure 6 0 6 0 0 12 2.4 

Liquid in drops, Measure 12 18 9 4 3 46 9.2 

Li quid in gallons, :Meas. 0 0 0 l 0 1 •. 2 

Liquid in liters, Meas. 0 0 0 0 , 2 2 .4 

Li quid i n pints, Meas. 1 5 0 0 1 7 1.4 

Li quid in quarts, Meas. 4 l 1 3 2 11 2.2 

Mix solution certain % 0 1 0 3 2 6 l.2 

Ob jects in doz., hiieas. l 0 0 0 0 l .2 

:Parallel, Arrange 2 2 2 0 0 6 1.2 

Per alle l Line s , Draw 10 0 0 2 0 12 2.4 

.Perpendicularly, Arrange 0 0 0 0 2 2 .4 

Pi nch, Meas. in 0 6 3 2 0 ll 2.2 

Pr e ssure of Atmosphere 
Measure 2/. 6/. 3 0 14/'. 2. 8/. 



T ' BL""' Il (CONTI' UED) 

LADORATORY WORK 

Procedure 
w.c. W. R.C. Tota Av . 

· ·uadrilateral, Draw 0 l 0 0 0 l .2 

Rad ius, easure l 0 0 0 0 l .2 

Rad ius, Set compasses 5 19 8 3 2 37 7.4; 

Rectangle, Draw 2 4 0 8 20 34 6.8 

Rectangle of definite di-
m.ensions, Comprehend 8 7 3 l 8 2'7 5.4 

Rectangular Prism of def-
inite dimensions, 4 10 l 0 5 20 4 
Comprehend 

Square, Draw l 2 0 0 1 4 .a 
Square of definite di-

mens ions, Comprehend 7 3 1 l 4 16 3.2 

Table, Make 0 2 0 0 2 4 .a 

Table , Refer to 2/. 6/. 2/. ?/. 12/. 29/. 5.Bf 

Tablespoons, Meas. in 0 0 0 6 3 9 1.8 

Teaspoons , eas. in 6 3 4 6 7 26 5.2 

Temperature i n co , Meas . 0 0 2 0 l 3 .6 

Temperature in Fo , !Leas. 36/- 44/. 4 ll 28 123/- 24.6/. 

Thermometer, Make l 0 0 1 2 4 .a 
Time in days, eas . 7 16/. 1 3 8/- 35/- 7/-

Time i n hours, eas. 24 16f 8 4 12 64./, 12.8,' 

Time in min. , .Meas . 26 40/- 7 15 6 94/. 18.8/. 

Ti me in months, Meas. 0 l 0 0 0 l .2 

Time in sec. , Measure 9 3 2 1 2 l? 3.4 

Ti.me in weeks, ·easure 3 2/. 0 0 0 5/. 1/. 



T.BLE XII ( C011TINUED) 

Lt,BOR 1'0RY WORK 

Procedure 
. c. P. B • w . !, .c. Av. 

Triangle , Draw 0 1 0 0 0 l .2 

Triangle , Right , Draw 0 0 0 0 2 2 .4 

Vertically, Place 2 4 4 0 3 13 2.6 

"leight in grams, lieasure 6 9 10 1 10 36 7.2 

lleight in ounces , Measure 14 12 11 9 10 56 11.2 

''!eight in pounds , Measure 3 2 3 l 0 9 1.8 

2110,£ 422,£ 
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TABL XIII 

GENERAL RINCI PLES INVOLV-.ti!D 

Princi;QJ:e ltre9.uenc1 
• B. H.S. T.S. W.R.0 • Total Av . 24? 

Average , Problems find-
ing 2 2 0 2 2 e 1.6 2.6 

Buoyancy Problems l 4 l 2 2 10 2 3.5 

Dietary Problems 4f 6/. 1/. 13/. 9/. 33f 6 .6fll.8,' 

Electricity Problems 

1. Using formula,A:! 0 4 0 3 l 6 1.6 2.a 
0 

2 . Using formula, 1 2 1 6 1 11 2.2 3.9 
W: V x A 

Energy Problems 

1. Finding H. P. 3 2 2 5/- 3 15,l 3/. 5 ., .3,l 

2 . Power 0 2 0 0 0 2 .4 .7 

3. ork: 2 17 l 6 5 31 6.2 11.l 

Longitude & Time Problems2 4 5 5 4 20 4 7.l 

'achine Problems 

l. Efficiency Law l 4 2 l l 9 1.a 3.2 

2. Incline Plane l 2 2 3 6 16 3.2 5.7 

~- Lever 0 2 3 2 9 16 ~.2 5.7 

4. Pulley 0 10 1 5 6 22 4.4 7.9 

5. 'Nheel and Axle 0 2 2 2 l 7 1.4 2.5 

ensuration Problems 

1. Area of a Circle 0 0 0 2 0 2 .4 .? 

2. Area of a Rectangle 2 7 2 2 3 16 3.2 5.7 

3. Circumference of a 0 l 0 0 0 1 .2 .3 
Circle 
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TABLE XIII (CONTI NUED ) 

GENERAL PRI NCIPLES INVOLVED 

Princi le 
V • C. P . . a.s . 

4. Pe rimeter of a 
Quadrilateral 0 0 0 0 0 5 1 1.7 

5. Volume of a 
Cylinder 4 1 0 0 0 5 1 1.7 

6. Volume of a r ec -
tangular Prism 1 2 1 0 l 5 1 1.7 

Percentage Problems 

1. Using Formula 
BX Ra P 0 1/. 0 2 4 7/. 1.4;! 2.5/. 

2 . Using Formula 
P + B: R 1 4 2 1 2 10 2 3.5 

Sp . Gravity Problems 0 5 0 5 l 11 2.2 3 .9 

Thermometer Problems 

1. c.o 0 to F. , Change 1 2 0 0 1 4 .8 1.4 

2. F.o 0 to c. ,Change 1 2 0 0 1 4 .8 1.4 

Total 278;! 55.6/. 98 . 5/. 
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TABLE XIV 

SPECIFIC OPERATIONS I NVOLVED IN THE PROBLEMS 

0 eration 
w.c . P.B. H.S. T. Av. 

Amperes, Determine 0 3 0 0 0 3 .6 

Ou. ft. to cu. in., 
Reduce 0 l 0 0 0 l .2 

Decimal to fraction, 
Change 0 0 0 1 0 1 .2 

Decimal to %. Change 1 0 0 l 0 2 .4 

Divide both sides of 
an equation by the 

8/. 19,l 3.8/. srune number 0 1 5 5 

Fr~ction to decimal, 
Change 0 0 0 2 0 2 .4 

Fraction to%, Change l 0 0 l 0 2 .4 

Ft. to miles, Reduce 0 2 1 0 l 4 .8 

Formula used in Gen-
era.l Principles 16 66 19 45 51 197 39.4 

Hours to min., Reduce 0 0 0 0 l l .2 

Inches to teet, Reduce 0 t:, 0 0 0 2 .4 

Miles to ft., Reduce l 0 0 0 0 l .2 

Mul tiply both sides of an 
equa. tion by the same 
number 0 1 0 2 0 3 .6 

Mult iply a letter by 
a figure 1 8 l 5 5 20 4 

ultiply a fraction 
composed of a number 
over a letter by a 
letter 0 1 0 0 0 l .2 

Pounds to tons, Reduce 0 0 0 l l 2 .4 

.ounces to pounds , 
Reduce 0 l 0 0 0 1 .2 
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TABLE XIV ( CO?-iTINUED) 

SPECIFIC OPEHATIONS INVOLVED I N THE PROBLEMS 

O~ration Jre 9.uencz 
It • C. P.B. H.S. T.S. Vl . R.C Total Av. 

Ratio, Determine 2 4 l 4 0 11 2.2 

Scale for graphs, 
Determi ne l l 0 0 l 3 .6 

Scale, Determine 
(Ex. ! i n . :lOft.) l 2 0 5 1 9 1.8 

Seconds to minut es, 
Reduce 2 2 0 1 0 5 l 

Sc;.uare nr1bers , 
(Ex. 3 - 9) 2 2 l 3 2 10 2 

Sq . ft. to sq. in., 
Reduce 0 1 0 0 l 2 .4 

Tons to pounds, Reduce 1 0 0 0 0 1 .2 

3037 60.6} 
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T BLE XV 

FOUR FUNDAMENTAL ROCESSES 

•• : 
.r'rocess 

w • • P.B. H.S. Av. 

Addition l6f l6f 8/- zof 22/. azf l6.4t 5.4/. 

Division 52f 102,' l5f 91,' 99/. 359f 71.8/. 23.6/. 

ultiplication ll9f 168/. 156/. 185,l 157/- 785.j. 157f 51.7'/. 

Subtraction 55f 80/. 21/. 70/. 64/. 290/. 58f 19.l/. 

Total 1516/. 303.2/. 99.Sf 



CHAPTER III 

SWJ.r:ARY AND CO CLUSIONS 

This survey of the mathematical a bilities involved 

in certain ni nth grade general science textbook has re­

vealed the following facts: 

1. Denomina t e numbers have been used quite exten­

s i vely throughout t he five texts. Forty d ifferent con­

cepts of tho English System and Standard ~easurements 

were used with an average of fre quencies of 302.of to 

each text . Of the etric system, 14 different concepts 

appear e wi th an average of 37t to each text. Besides 

the 54 different concepts just ment i one , 36 other con­

cepts of measurement were used , mak i ng a total of 90 

concepts of measureme t used . The ma jority of t ue con­

cepts expres sed in the English and Standard ~easurements, 

and etric systems were devoted to length, with volume, 

mass , and time follmJing in their respective orders . 

Terms appl ying to area and quantity appeur ed l east wlth 

four different terms of each. 
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2 . Geometric concepts were used fre quently. Forty­

seven different geome tric terms appeared in the five texts. 

These terms, however , a re terms that are used in the in­

tuitive and demonstrative ge ometrical work offered in t he 

seventh and eighth grades . Besides the geometric con­

cepts, 113 miscellaneous mathematical cor .. cepts were found. 



3. The survey showed that there vere many nwnber 

concepts. Out of the total of 19,350 number concepts, 

11,035 of these appeared in fig ures, 8,283 in words, and 

32 in combinations of figures and words. Or , quoting 
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in per cent,57 per cent of the numerical concepts were 

expressed in figures, 42.8 per cent of them in words, and 

.4 per cent of them in combinations of figures and ords. 

The range of the number concepts was very broad, ranging 

from zero to numbers ith 35 digits. However, 89.65 per 

cent of them ranged in values from Oto 1000. 

4. With the exception of one chemical symbol, all 

the symbols used were simple arithmetical signs. There 

was no work assigned for the use of the chemical sign, 

therefore, its appearance was negligible. Seventeen dif­

ferent a rithmetical symbols appeared in the five texts. 

5. Noting the tables, graphs, maps , charts, and 

formulas comparing or expressing quantitative values that 

appeared in the five texts, it as found that there were 

251 in all with an average of 50.2 to each text. Out of 

the 73 graphs listed 39.7 per cent of them were picture 

graphs, 27.3 per cent were bar graphs, 26+per oent were 

circle graphs, and 6.8 per cent were line graphs. 

6. Labora.tory work has been used frequently through­

out the texts. Out of the 2110f laboratory skills re­

quired of the students, 1202, or an average of 240.4 to 

each text, of these were devoted to measuring by the use 

of denominational numbers. 



?. In the problem solving, there were on an average 

of 55.6f general principles used in each text. Out of 

the 11 different general principles involved, 25 per cent 

of them were concerned with machine problems, l?.l with 

energy problems, 11.8 per cent with dietary problems , and 

11.8 per cent with mensuration problems. 

8. In the specific operations involved in problem 

solving as listed in Table XIV, there were on an average 

of 50.6./- to each text. Out or this number, the formula 

was used on an average of 39.4 times in each text, thus 

indicating that the formula is quite an important factor 

in solving scientific problems. This is not only true 

in science but in practically all fields that use mathe­

matics. 

Ligda said: 

Every situation in a problem is governed 
by a characteristic formula. The recognition 
of such situations and or their characteristic 
formulas is essential to1the understanding and 
solution of the problem. 

9. There were on an average or 303.2f of the four 

fundamental operations included in each text . Of this 

number, 51.?f per cent of them. were concerned with multi­

plication, 23.6 per cent with division, 19.lf per cent 

with subtraction and 5.4f per cent with addition. 

l 
Paul Ligda , The Teaching of Elementari Algebra, 

p. 11?. 
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APPENDIX 

Textbooks Used in This Survey 

"Everyday Problems in Soiencett 
Pieper and Beauchamp (P. B.) 
Scott, Foresman and Company , 1933 

nuseful Science tor High School" 
Weed , Rexford and Carroll (W. R. C.) 
John C. Winston Company, 1935 

"Understanding Our Environment" 
Hessler a nd Schoudy (H. S.) 
Benjamin H. Sanborn and Company, 1939 

"Science in Daily Life" 
Trafton and Smith (T. s .) 
J. B. Lippincott Company, 1935 

11 0ur Environment• How We Use and Control It" 
Wood and Carpenter (W. C.) 
Allyn and Bacon , 1937 
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