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CHAPTER X

IRTRODUCTION

Zurpoge of the Jtudy

The purpose of this study is to determine the type
problams in algebre, geometry, ani general methematices that
are most froguently used by high sohvel graduntes, The &pe
plicability of these methemsticel operaticns to ordinery
problems of dally 1ife iz to be decided by means of a survey
among high echool gredustes who have had courses in slgebwa
and geomeotry, An enumeration and analysis of the type probe
lems thet are post used by these gradustes will give & much
better conception of what should be Saught in a general
mothemstics sourge. This investigation proposes to apply
the oriterion of uesbility in the determination of what type
problems ave best euited %o s general mathematics course for
seoondary schools.

Edueation must provide the ohlld with experiences which
not only seem worth while %o him but alse have value in helpe
ing him adept himself So present and future life situations.
John Dewsy exrresses this edueational philosophy as follows:

A goolety merked off in olasses need be especially

1
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senal tive only to the edusation of its ruling olemente.
A soolety which 1s mobile, whieh ig full of channels
for the digtribution of a ﬁhanﬁn poourring anyvhere,
mast see to 1t that its members are educnted %utg:ru
aonal initiative and adeptability. Otherwise,

will be overvhelinmed by the change in which

aaught and uhgan aignifi@&nﬁa or gonngetions they ﬂa
not pereeive.,

Hathematles, %o 1% intc the present systenm of mess odue
eation, muat oontain that type of materiasl which the masues
aotually uee. The mathematiclan contends thas,

A theoren of geometry is useful and practicsl 47 1%
arouses one's aarﬁa ety and gives him an howr of pleage
ant thi » quite as well as 47 it hﬁipﬁ o lay out
the foundat on of a house, However, this tyre of obe
éﬁ gotlive munt supplement vather t¥nn suyplanﬁ the more

- basio instruction whioch must keopr close to sarth Af
mathenatics 1o nade a subject of general instrustion,®

In the gontemporary eeoondary school, 1t no lonper ssoms

« probable thet mathenaties oan continue o
3&5%1#1 iteelf on the basis of classieal tradision,
for we connct appeal to the mystiocsl influence of
aaﬁ?amati&: to develop powers of nmemory, imagination,
o VOIEN T .

If mathenatios 18 to maintain a place of importsnos in

o AT vty

o __iﬁn_qun%aﬂ 1n ﬁi!;lnm 7, K&ipa%r&ak;_gg*gg;;%;;gi‘

{Mow York: The

%g, P, ¥illtame, "Why Ve weaan.xuzhammta¢o,
y racer, XXIX (%%m; 1@3&); ®

35, . Rosander, !auaauatanzva Thinking on the Seconds

argﬁﬁehool Level,® AXIX (Pebyuary,
1938), 61,
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the highesohool curriculus, it must be practical for o
preater number of etudente. ouite in keoping with a utilie
torion philosophy of edupation, thie etudy attespmts to
deteraine the uwenble matorisl evelilable in present muthonoate

proced ing quotetlions show that formal methematice,
as 1% has been tawght in the high schoole, iz belng severely
eriticized fron the stendpoint of uesbility in lifo situse
tione. Oenersl methemstics hos been placed in the curricus
lum for meny of the students who do not wish %0 sneclalige
in sathemuticel fielde. There ave now two types of general
wnatios courses offered. Ope of these contoine o sampling
of advenced mrithmetieo, aslpebra, and goometry without regard
0 usability) the other is gomponed of problese most used in
1i2e ousaide of schools OCourses of the former tyre have
greater spperent valus for the student who goos on t0 college
and is engoged in technicsl fields, whoreas the latier
type courses are desipned for the mejority of secondarye
sohkool studonts who will ﬁﬁt'ﬁ&ﬁﬂ@@-& tepknicsl type of work
a8 o voostion. It 1s the seoond %yga of genoysl mathematiocs
goureee which are %0 be oonsidered in this stuly. .
The tﬁa&&i&g of ma%h&ﬁaﬁaaa hee reasched o cricis bDocnuse
BOLO s@ﬁﬁmi poople have insisted that the higheschoo!
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*Take algobra and geometry or nothing.*® Thiz orisls may be
aversed by providing mtheunticsl cowrses which pive dus
consideration %0 the noeds, intevests, and sbilisdes of the
sajority of ninthegrade studonte. The :&t@m&im of the
transfor of treining eoncept have been reallized during the
past fow yours. Thie realipation hos 1od nony educntors %0

feel thot & lorge part of the content of slgobrs and peometry
textbooks bas 1little practical wolue for mout students aftew
they lesve high school. For this roceon geneval mothesatics

Binge genersl mathenstios has been adopsed to £i11 a
gop unprovided for in treditionsl mathenmatios coursos, it ie
necessary that the content of these peneral mathemntice
courses onbreoe the most uwsable ond practical msibomatics.

A determination of this "uost weable contont® is urpently
needed and the rocommendstion of sultable subject untier
will be equally vanilusble to currioulus nsker and instructor.

In ozxdexr %0 Lind the wsthematios which should eater
into the cwsriculuws of peneral educstion, PDobbitt sampled the
shonatice ueed in seversl scloentific mapusines. Mo found

mt Bnore w&%&mﬁa ghould be taught. He sleo dlscovered

@mgu Sa Mallosy
othon :g @g, ”'

; WW&&&&@ for Individugl Heeds in
.ai'."x ,;_-.-;,—,"_., m t:ﬁW, m‘? gmmﬁl
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that the wocabulery of gesmetry was relied upon in the
visualization of the forme of objeote, and that a moderate
amount of alpebrs was needed, espeaislily in the interpreloe
tion of graphical mmriwmﬁ
Rilzer and Thompeon, wvhoe made a study of genersl nathow
matics in Wyoming during 1984, found that (1) the mmber of
Wyoming high sehools offering general sathenstics courses
hae noarly doubled in pecent yesrs, (2) textbooks in general
mathenatios give more sttention to slgebra than they do %o
erithmetio or geometry, and (3) about one-half of the unie
versities in the United Btates are ascenting high school
eredit in genersl mathematics in lieu of mlgamﬁ
Thorndike, in hie study of the use of algebwa in the
soientific flelds, points ocut that many things taught in the
regulayr algetwa course are of limited use. He nlso n%ates
that & few other processes, especislly graphs, which are
not eapecinlly emphasised in the elassroon prove highly usee
ful in handling woblems connected with the intesrpretation
of solentifle é&%.?

s ; . i

ﬁ?&‘ﬁ‘ﬁki&ﬂ Qébﬁltﬁ, sufpisuium Invastigations
The University of Chiecago Fres 2

®Le M. Kilzer and (havles H, Thompson, °
Algebra ond General Methematies in Hinth Grade
m RLIIT {June, 1938}, €46-450,

PEawerd L. Thornilke,
mm The Maomilian ﬁmpm
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problens most valusble from the usilistsrisn standpoint e
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CHAFTER IX

COLLECTION AND CONPARISON OF DATA

The data for this stuly were secured by mesng of &
apecially constructed cheok 1iet consisting of a sampling of
type problems from the following four texthooks!?

Englehardt snd Haertter, Plpat Courae

mmxmm John 6 Wainas

Sreder and Rhowds, flane Ugomet
John C. Winston and Go 3

; % Book Connsm

Problens were salected with the idea of trying
gample Tairly the three Pislds of arithmetioc, algebra, and
ned 137 problems, which

‘geometry, The final selectlon contal

‘ nimeograrhed to form the check 1308, & copy of whioh
aprears in the appendix of this um,’* The three maln
divisions of the cheek liast, namely, arithmetlic, slgebra,
and geometry, were subdivided, and the problems grouped
under the following hesdinge:

P A e LN T R

3‘%@ Pact that the problems are mumberod %o 128 is e
mﬁtﬁrtﬂw unintentional omission of nusber 06 fron m
o fi%e
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&M’??&?ﬁé&?iﬁz %&gmm&, Frootione ond Decinnd e
,t m Wﬁmﬁ&p mwm, ﬂm&, and
1goe]

AUIIRIAY Grephs, Faptord ?xmtma Sountione, Hive
pie mmwma, and Hiscellaneous. g

GEQMETIY) Consuruoiion W&Wﬁ Mmh M&mm
mmzwm, mapwhmﬁ 1l scallanotu -~

Goples of the cheok list wore pereonally given out dy
az’ spnrosiostoly as
Bany wouen os men. ALl were higheschool groduates who hed
completed regular oowrses in aslgebre and peoneirye. The Mw
cupstions represonted are listed in Toble I, pege 9. Thip
disiribution of ccowesiong aponde 4o thet obtalned by
fle Bs Muesell in o rendom selection of the people from
twontyeoight Emness commnities,®
The mothed of distribution, honding the check list $o
the persons for whom it wos intended, provided am opportue
nity Zor the exiter $0 explain the purpose of the survey
and to give detalled instzuptione for £1lling out $he cheod
lipt. Afver o dlwcussion of the cheok 1iet & copy wes leofs
with ench of the Individunls from whom date for this study
were Ww to bo £illed out ot his convenience. The
herol um wore m.am w at & }.ﬁ&w dabe by the

el mwm% M@@m "Generel Dusiness Necds in
tural © {unoubl mmz Mw*s theele,
' 1@3, Pliteburg 3?)* Ps 12,
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Taniy 1

Oecurations %w«mmﬁmﬁ_%}y 103 People in Emm& m’éﬁ Hnrkod
ﬁm% %&ﬁ%ﬁ %ﬁ m ek ’&m H@gm Froaoen e

Ty
ometyy, ond ﬁmmz aﬁ&mmt

iﬁ% Bl

oyon
Foutal Beoloyee
Einee

 and Oounty 0ff4ciel
mmwm Automobiles m w:.m
Parber

ﬂ&iw Etation W&w
Office Paloyee

wwm

Toachey

muerlet

Junitor
fani gg .@ Insurance falessoan
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writor.

szeh of the 101 people, who chocked the 1ist of 137
nathenatioel processes, -was asked $0 sark with a %20 those
type problems he had solved often oince lesving high schoolj
to merk with o *1* those eolved seldomy and 0 mexk with o
B0% thoge probleuns neves

Table II, pages 11 to 18, shows how meny of the 101
persone solved cach peoblem *ofient, *seldom®, or “never®,
Under the besding "often® is listed the nwiber of persons
who solved each problen many times. Undor the heading
*seldom® iz the nusber of nporeons who solved veoh problem
eoldoms Undex ihe heading never® is the mumber of pereons
Who have never worked that type problem since leaving high
schools Under the heoding Yweizght® is o valus for each
probleon obisined by wiving each chook in the "often® column
& voluo of 3, osch check in tho seldow® column o velue of
i, mnd ench shoek in the "nover® colum o valus of O, the
Ypolighi¥ tabulated being the sum of these values.

Of the 137 type oroblems, *Checked & BHAll $o sew 1f all
itemn were correct® ranke highest in weicht. Toble II shows
thot of the 101 peovle merking she cheek list, 55 indionte
that they solved this problem often, 18, seldom, and none
that he had nover done it., The weight for this problem, then,
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TADLE 1X

137 Type Problems Used Of4en, Seldom, ox Herver in Cpdinory
LoTuD i‘.im& hg‘ }ym Wﬁ"?mﬁ m KMzﬁ%%ﬁ B b iggﬁﬂ

B T o e e e s ks i P S oS B bl 2 e - Gt
Rf o nk g&l‘ a% z P :
3 ¥

Chogked & BILl received o soe
_m all &wm W wm& « B3 i

Haﬁ@ ouk 'z:s. asmtmt w & ms.x 08 25

folved probless using sddivion
ﬁ%ﬁrw&m, m«&mummm,
o division of ceolonl .

B dhecked benk MW Mt to
_ ave 1f boloneo was gorreot .
7  Used por oon$ o figure intere
ont W&W #® & % * A

a8 Mamnm mlxed sunbors .
foured diseount given for
onsh ¥ % % & #
10 added Mmim > @ *
11 Found what per cent m
- AR OX GBOthEY 2 & % &

18 Posd o wreitten pipbore in the
mﬁ.ﬁm w_h&&l*m& . .

il Length of wny s:s!&a,awi
ﬁ‘ W Faen >

~ deoinn },y _ % B
i4 @FM&&M# $ % % B @

18 Neduoed nized nusbers to Loe
proney frectkione .« o« o .

16 Chooked vpersonal o property
%mm 0 swa 12 mu
¥ &  #

17 teed counnss % M 5 #&mw.

42 10 140
46 10 i

41 1o 130
ok b i 134

81 14 123

*

88 ¥ BT g2 &8 ¢ 8 8
&
&

@ 1w e

2
&
3

108

g8
&

on i
28




TABLE lie-Gontinued

folved — Wolght

Renk ¥poblem m———————
Often Seldon Mever

18 Pigured ocet of owming a oar
or home ingluding origl-
nal eost, upkesp, interest
on tnvestuent azes, and
dopreciation ., &+ &« ¢

19 b:md or interpre + ted graphs

n papers, magazines, or

SN %5 » a6 % o & W

Fade out bulget of expondle
:ma over a given %amm of
%g ﬂmmaizmia;m&;aﬁagwia: i
% Figured intersat rate when
ing on the installment
gim " ® ® - - L # * %

822 Ralsed froctions %o a higher
m&mﬁn’!‘ # & - L] L3 L

24 Figured exyense of keeping an
old ear and comparaed 1% with
the expense involved in Duye
iﬂﬁ ANOW ONE . « +» » o 18

25 Flgured a lumber bill in whioh
ou had to oompute the nume
_ of board fee% » « + + 20
26 Used the value of 7 in figurw
ing the evea of & oirele . 21
27 Investignted 1ife incurance to
the sxtent of learn the
different kinde of policles. 12

28 Figured the number of bushels
of grain in & bin . » +

20 the nunber of gallens
n 2 given mimber of ouble

: SNE & = % % & B % B
304 Used toble of freotional equiv-

plents ss a short method in

pulAplying «+ & o« & * e

it e R

3

23 51 27

&
E

a2

8

33

8
8 8 8%

2 2 28

&
8
g

B
g 8

23 81

g &8 8 8 B 8
8 &
8

47 76
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TABLE Ile={ontinued

- Holved

Prohlem Helght

Often Soldom ﬂevﬁ

riwad the loan or cash wvalue :
of an insurange policy « 9 &0 i
fiolved problens wmmtma
the unknovm with 2+ « « 14 44 43
fead & light, ges, or water
notar and %mum the cost
Of POPVIOE . « » s = » 19 33 40

flengured wood by the rank or
aord . . » 2B
HBolved & a&mle mu@a + » 13
Cheerved geometris dealgns in
neture, consolous that they
wers geometrio « « o« o o 16 32 53

Found area of a triangle using
the rule that the avea of a
tm,u%le sqzmxe ¥ the hmo ®

%am the area of un W
ular plot of ground in aores 14

Flgzured inorense or decrense

taxes us&ng mills as tho

rate . 10
Used per cent to t‘&aum mx

disoount . .

Conatruoted ;mmnel iims .

Blocoted & glven 1in8 . .+

flolved a problem of this typet

tne boy ean do 2 plece of

work in § days; snother can

fdo the seze work in 7 days.

How long will it Sake %o do

the work AT they work to- .
Eothar? + « « ¢« s« & » 8 40 85 ge

Uged the theory that a triane
gle 1g rigld by making trie
mlﬂr breaces . ¥ & » % 15 21 81
45 Uped aprotraotor . o+« + + 0 33 81

- n . o e . o— ; -

Mgi%i

%ﬁ
3
i
£ 32 2 33
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51 57
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TAMLE Tlemfontinue!

Rk ryoblem So1Ved ... Welght

48 Solved s m&ﬁw W -
m ,:. m&w “:'1:1‘_"'_‘; :,_,;.. m a o

e‘!'

| .. % 5 .8
g ‘ 83

o8

5 & &8

*5
8 BB %8
&

PR «. ¥ 63
B0, solved sguation of the ﬁmi
2w D e Bne 38 & . g
52 Deawn or gonsiyunted o gmm « 7
68 Used mﬁﬂa mm af _ _
ment 11

P& Ueod o ﬁmwmg mm% m o ’.&:'
BOUERE ¢« + w +« e+ » s+ 11

80 Plgwred the lengtdh of o refter
ar o houss with e éaim%w
plteh . 4 i A 4 43
i) ?WM the mgt esf mm, mg: :a
conerete wall . . « ¥ ar av 43
BY Used ths teyms *M%*‘sm“
wnd "logs® of o right riche | |
@3@ # & B ® * » ® @ a8 s 0 bt

B9 Pound uhe sgunye oot of o Dt
bar thet has st 1@&@% %W

diglte o
it} ﬂw m m% M’ amm% ingg
&t an @im %ﬁ’i‘» m w&aﬁa :
yard . s @ a5 40
Usod m&m, m; o mm. & 3 6y

Bnde a0 lines »araliel 40
each other by making shenm
*mezm t0 tho somo
1m L3 . - - - £ w ? E’v ?ﬁ m

33 |
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TABLE Ile-Uontinued

%im

Rank Problem . Welght
m«a %lm Hever
62 ﬂmmm an ww:la agusl to ,
& given o 1 « 8 23 k' a5
62 ﬁmﬁ por sent to iﬁm;mt
65 uma The %m ‘mmm“ s & & 21 T4 33
68 PFound the center of 2 olirele
drawing tvo chorde acrogs
eirele and erecting a
perw&mlar bisvotor of
the chords + B 21 4 35
88 ﬁnlm fmﬁmm o«c;mtima s B 17 76 a3
87 Changed Fshrenhelit %o @msm :
grade or vice vepsa . «s B 22 74 32
68 Used the word “gonourrent® . 6 1 78 20
68+ Solved & problem 12 proportion
which madle use of the faot
wins Swills B gretess of
means squala un
the extremes . . . + « 7 14 80 28
89 Construsted o triang
_ to & given triang 4 20 7 28
71& F:m;a a leg of a right trl
¢le wihen given WW”
and the o 8 5 80 iy 4
71k PFound the dlago
orventangle . + & » &« 7 13 nm &
ﬁ Drewn a regulsy hexagon 3 20 70 26
: F&W lorie content m m
ng food priess or planned
el hoving correct mmm
@f calovles » .« . 7 ig a2 28
T Multirzllied poeitive mﬁ ﬁ%a-»
tive numbers & #% & & 3 i0 80
Uged the term *m&" . 3 1?7 81 23
Fourd the area of & ﬁmmﬁem‘ 5 13 83 23
Solved a decimal equation . . g %g g :

Found the surface of & sphere,

-

i
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TABLE lle-ConSinued

Problem _ Solved _  weight
ﬂf%g& Beldon ﬁcvgg

ecuation . . 3 is 82 2e
Keagured the hmi@hk ar an ehm

Jeet using ite shadow in come

parison with an objeoct of

knoen height and 1%e shadow, U 18 82

Found the nuusber of degrees in

the third angle of a tri-

angle when two angl&u wava

glven . . » 3 15 83
83% Added soveral algahwm&a Tt - ks
POrS . s v 2 & 8 % ® 4 i2 as

83% Divided & line segment into i

equsl parts by proportion . 1 18 a2 2O
88 Jolved problems concerning the

309, 600, G600 trlangle uesing

tho taat that the short leg

ie equal %o one-half the hy-

Rank
704 Clesred fractions and cnlvad
wE

]
e

8

g

POROTIRE . o« 4+ s & & & 4 11 86 ie
86  Pone landseaping which ine

volved construotion af'gaau

matrio figuwres . . 4 11 26 i
88 Reduoed algebralc tr&atient %a

lowest terme . . . 3 13 88 ie
88+ Constructed a eamplamnn% ar

supplenment of & glven angle, 1 15 a5 7
89 Flgured gz portiocn by algebra, 2 13 a8 v
89¢ Figured horse power neaded o

pull an object of glven

welght up @ given grade , . 3 11 av 17
894 Proved two trisngles wore cone

gruesnt PR TR TS T T SN 3 14 a5 37

Removed 2 soomon fmotor rrmm El

galyn@mial R e 3 10 ne 18
94 Solved a literal equation . . 4 7?7 ®0 18
945 Used tables to extraotl sguare - 28

or cube root of nunbere . . 3 @
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TABLE Ile=ontinued

Ranlk Probles L VO . Welght
Oftem Seldom Never

84F Yolved problem whioh made use
of tha faot that if two guane
titles are in proportion,
they are in proportion by
‘ addition or subliraction ., . 3 9 80
24%F Found the loast common multie
ple of saveral expreasions , 2 11 88 15

Changed fraetionsg to equives
lant fractions . .‘ﬁ? .

Teferred %o a varlable ape
mmﬂ% A XS 5 4+ & »

oy Sancing e s ot
orm ehangang the aign
the fraotion . « « « »

102 folved & rroblem whizh in-
volved the use of & tangsnt
0 2 0lYel® » o+ + 2 2
102 Subteacted polynomicle . .
102  Hultiplied a polynomial by &
monomdnl « 4 4 &« s o @
102 SBqguared o binomial . . « &

102 Solved a problem using the
prineiple that angles whose
sides are paraliel each %o
sach are elther equel or supe

, Planentary o« s« « + & »

100¢ Constructed & % t from 8
miﬁ% to a eirele . + o * 1 10

1008 Worked problems in which 4t was
neceganry to use the prinois
ple that the exterior angle
of a trianpgle equals the sum
of the two noneadjagent ine
terdor angles . « o+ o«

Bultiplied monomisle . . .

Kaltiplied slgebraie freotions

— i

15

« 4 6 ) ] i4
B8O 14

3 8 8

14

0
8
&

23} 13

L @B

1
: 4 01 13
?
o

13

8 &
&

12 %
83

a0
sn
8

Bk

?
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TANLE Ilewlontinued

Renk Problen mxm e TOAGHE
: e {man &aiﬁm Haoyor :
1004 Circunscribed a ﬁimm about o
0% ST EY B zm!. 10 90 13
100% Used she food that the mdims
eaﬁ,t& s blseotore of the
anlon, op porpendiculer Die
Ws of the sides of a
triangle neot dn o podnt . 1 10 90 in
100) Found the ¢ietenoe $0 an ingoe
ooEs m,a point hy the use of
%ﬁ s 1 10 290 1z
1094 %mmmwiimwmm .
Slons for » and ¥y » . 3 02 12
1008 piviced ‘by ilong »@i%xim in ,
W * » - ® % * £ ﬁ ﬁ ﬁ@ 1&
100; Simplified o comlex fraction., o 8 91 12
1%& Found the sres of o tropesold,
: substituting the medisn for
one=holf the m taf !slm : _
_ bases » o o 2 ? a2 11
115} Proved twoe lines were mmnm
by proving the sliernate ine
terior snglem %O he souel . 2 7 ag iy
1194 Pound tmmw@tﬁamm _
miel excroseion . 2 G 03 10
119 mulsiplied monomisls topether
i um.m had negotive exponentes o 8 a3 10
1197 Added numerators and denominge
tore in o serios of equal
ratios ond pet them ecual %o : _
any one of the retios , . 1} a op 10
110y Poctored o perfect square . 3 ¢ ™ 10
mgé- F@g@ ﬁw m& aﬁ' a wmm
o ¥ 1 8 o2 10
194} Used £ 2or molving ¥ . N
124 ma og m mx?w
m&l& Gquatione o o 35 b 08 9

PORTER LIBR!
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& trdoncle 1 7 2

124) Fagto sum of two cubos. 1 Y B3 0
120 ma m‘mﬂ eaf sims, cosinon, :

gl SENLE O O @ i 2 98 8
138 Solved quadratic equation v 3 8 8
128 PFound the pumber of ezagsw; 333

a polyron of o g:!.wa nulos _

of gldes « . 1 & 04 8
%g%% Added mewwfmﬁﬁmlm # 3 98 4
- Conatructed o rOm &

iinewy @@mﬁ? « +» & - S 7
15 teasured pn onple shich woa

&‘m‘w& by & tonrent mnd &

phord by messuring ono-half ;

the intoroepted are s 0« o« 1 BE o8 k4
131, Ueod the Sorm ®apolhem i 5 48 b4

134 solved o monn proporiion gwm-
lom in which the tengent %0
a Oircle was the wean mm
tdon beswoon the swamﬁ :
its extornal sepmont i & % i o7 B

136  solved problous in wm.mh the
;smmt of the sogoents of
chtsds v oaucs 3o 455, prs

wan -

M‘% of the e of the

‘ oiher » 2 68 4
186 ST |
r ” " ? .” J:? % é
338 magw%&aﬁam@aﬁam - a

quation e 4 » & » A 2

i
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ig '1&, which was deterained by doubling the 82 in the
"often® oclumn mnd adding the 18 in ihe *seldom® liat.
*Hude out or signed revelipts® ranke geoond in welrhi., Of
ihe 101 people, 06 solved this problen ofteny 30, seldomy
snd 8, novery the wi@&zﬁ for shis iten totals 100,

08 the oroblons solved often, ®thechked a HLll $0 see 4
y of By
*ode ous o signed veceipte® with a frequency of 6B ranks
segond; ®ade oul g#m‘aam% of bRLI* which how o f20s
quency of 02 gonks t%x‘im; and "Eept reeord of money spont in
hone oy business® with o frecusnoy of 69 is fourdb. These
snclos indicate how meny of the 101 pessons morking the
check list used those mathematicsl operations many tises.
The frequencies wre elso approxisstely equivalent to the ner
cent of people solving the probless ofien, ee there were 103
people who nurbed the oleok 1lat,

The fires four type probleme in Table II, which have
she groatest frecuencios in the %often® column, syre probe
less desling with home exrendisurse. Considegable time ond
attention, therefore, shouwld be given in schonl o this type
of problemss In geoeral, probleme involving simple arithoobe
ioal operations wre the type noet often aolved by the neopls
chooking the lists The frecvencies in the *often® solved

all items wore gorreot vanks firet with a frequency




ax

column indicete that much of the methenmatics higher %
@&mtm iz used ofven by only o sosl l per cent of the
poonle. .

Biudy of the individusl cheok 1iste showsd thed many of
“he alnebrs and geonetey nyobless were wsed often by only
four personst the methematios tencher, a barber who had
studied engineering, the physiclen, ond the consracior.
There woe none of the prodlems on the cheok list that was -
not used often by ot least one intividusl, s‘noe one of the
Swo teachors chooking the 1ist le a tencher of mathenatica,
who cheoked slmost all of she nrobless with o 9ge,

The frequeonules of the prodlens seldon solved by the
101 people of Kansas who were interviewed are listed in the
sooond column of Table II., Frequencies of this olsseificne
tion pange from G0 to 2. Of the 187 problems iisted, evory
problen was solved oecnsionally by at least WO nOrSsINS.
Figured the losn or cosh velus of on insueance polioyW
Tenke higheet in the “seldom® colwmn with o frequency of
60. 1t 1o probdubly sywe thet most peonls need t0 investie
gate the loan or oesh value of @ inewrance nolisy only
fow tises. Hevertheless, on undersionding of an insuronce
policy is imoortany, slthough a great majority of the peoole
exuninge thelr polieles only coecesionaily,
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Pifty~oight per cent of the neople *Inveetignted 1ife
ineurance o the emient of leaxaing the different Linds of
policles®; this lien rented pegns’ higheet in the %seldom®
columi, Thus agnin 1t mey be that 1ife inew w@oe, thoush ine
vestigated soldom, 1m of such lewortence Lo the tedority.

- MHsusured tho length of any objeet and ewnressed the anovwer
Goolnally® ranks third in the "poldom® column with 4 froe

enoy of B, ond *Figured the empense of keeving the o).
Goxr and comparod 1v with the exvense involved in haying o
now one' venks fouwrth in thie eolum, being ounsidered by 5O
pey cont of those sashing the chook 1isd.

Prowm the third oolum of figures in Teble 11, under the
heod ‘ng *never®, one may deteraino how many of the type probe
z&mgmﬂmmm@xmmwmmmww
people marking f4e As o vule the preblems with the higher
frequencion indicate thot more peonle have never solved

example, the uge of tables in the extesction of sounre oo s
ai%ﬁwzh not used by 85 per vent of the prowp inteviewed,
Fopresents o mothod which t8 rather important, especinlly so
#ince liutle emphasis 1 now heing ploced :
suthematical processes in

volved in the exirsotion of poots,.

PORTER LIBRARY
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The probless that howe never beon solved by the grents
et number of people aret "iade a prevh of & cusdratie m
tlon,® "Had cocasion to raise o nusber to the sore nowes,®
and *Solved problems in which the seqmente of one of the Lne
tereeot ng chopds woe equel %o the pyotuct of the othor.¥
These three prolless hove newves boen solved by 90 pver cont
of the 101 people interviewed. The ¥novor® colum showe
Shet the sove ¢iffienlt nrovlems sre the leset uged, and
thet much of the olgebrs and geometey nbove the simplest
procasees ie never used by o grest majority of those anrking
the cheok lisie. ®Chogked & Bill ressived 1o see if all
ivems ave correet? is the only prob
the ohogi list o be solved by all those interviewed.

From the fouwrth column ia Tadle II, undey the heeding
Bwolghi®, one may resd a velotive walus for the usability of
the problems. It is the writerts oninion thet the nrohlens
- solved often should receive more welpht than those solved
oceasionally. Por this resson the frecuenciss in the often®
column wore psslemed n woipht of *29, while those in the
"seldoat column were given o welsht of #1%, ond those in the
"never® column were given o weight of %08, The nossible mase
imum total welght of eny owoblem would thus be 208, The leot
column of Ifigures, Teble I, chows the wolsht dotermimed on
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this basis for ouch nroblen in the cheek 1ist.

The toinl welghte of the problens range from 104 %o Ge
he eix dighest vonking probloms aconeding 30 welght owos
"Checked o BALL yecoived %o mee if all items were sorreot,®
wolght, 186; i denod receinte,® weight, 1003

Reph a regord of woney avent in houe o business, * welight,
181 *ade out o statesent o bill,* weight, 180; *Solveq
problems using addition, subtraction, Wﬂmlmmim, o
division of deocluals,® weipht, 180 Lpthed
balence shoel,* wolsht, 18O,

The thyee probless Tanking lowest wish resnsot $o
wolght aret *Bolved problene &n which the aroduet of the
soguenses of ono of the inversecting ehords von equnl %o the
product of the seguent of the othar,” *Mad occasion %0 |
ralse o panber 30 the SeR0 pover,* and "Uade o groeph from a
quadralic equation.® Mech of these problone oltained a

‘ waight of 4 from the cheols marked by the persone intorviewsd.

The low renk in the welght coluam of some of the itons ine
dlicates that perhape more effective work could be done in

tooching pooplo tho walues und possible uses of those e el
leas 11%tle used ouselde of the classyoom. Howovew, it is
guite poswible thst meny m&w nover nee

4 to solve these

- problese receiving s amell feolght® value snd yanking high

in the "never® columi. An analyeis of tho aotiviiies of the
161 people cheoking the list would bo nocensnyry Lo dotorning
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whether failure to use certain processes resulied from the
inability to apcly the principles imvolved 0 the situstions
encountered, or from lack of opportunities in which certain
matlhenatical techniques could be adplied.

“he provleme solved often, eeldom, and never, by 101
persone representing thirtyeeight different occupstions are
tabulated in Teble II, pages 11 to 18, together with the
weights assigned o ﬁhéir replies Ly the wrlter.

Thls vable indicates thot apithmetic problems ere used
much more frecuently then the problems invelving algebra and
geometry, for even the almplar types of alpebre and geometry
problems sre used frequently by less than ocme~half of the
people interviewed, and problems involving the wore complex
procesces of algebra and geometry are used by no more then
10 per cent of the persons warking the cheok list.

PORTER LIBRARY



CRAFTER JIX
IRTERPRETATION ARD CLASUIFICATION OF DATA

The purpose of this chapter is to determine which of
the problems in each of the twenty groups or ssctions of the
cheok 1list sre moet frequently soived. In additicon, there
will be an attenpt to determine the most ueed areas of gone
eral mathematics, algebra, and geometvry. This unalysis
ghould be walusble as ¢ basis for selecting the sublect
matter to be ineluded in high-school mathematies Sexthooke,
espealinlly the Sextbooks in general methematles. I pertie
nent content gan be incorporsted into general mathesatlcs
eourges, thus offering %o high-school boye end glrls the
most usable materisl, they will be bebter prepared %o solve
the problams whioh are 1ikely to srise in thelyr lives.

The 137 type problsms cheokted by 101 people were ranked
agcording %o the total weight of eanch problem in Table II of
the precedins chapter. In the current chapter all problems
are elaseifisd, ranked, and dlsougsed with vespect to the
division of mathematice in which they are studied, 1. 8.,
arithmetie, algebra, and geometry., The problems falling
within esch of thess mojor mathemotical divisions are grouped
under the following subtitles:

ARITHBETIO! ueaswrement, Fraotions end Decimels, Pere

@m& ﬁme Expendisures, Insurance, Arsass, end

-

26
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ALOEDRAT Graphs, Psotoring, Freaotions, Eguatiocns, Sime
ple Procescses, snd Niscellaneous. '

This chapter consists of a tabulation and gnalysis of
the problems conBained in esch of the twenty seetions of the
cheek 1izt, Nach section of the chapter follows the msme
pattern;: yiz., & table preasonte tho problems in order of
thelr ascigned “welight®; the probleme having suffiolent
welght to wearrant inelusion in a general mathemstics course
are polnted ou%; and those mmh&mg which are little used by
the 101 peorle interviewed sre mentioned, Such a detailed
analyels nay become sonewhat monotonous to the peader unless
he 1s interested in the rosstion to esch specific problem
included in the cheok 1ist,

Lgamurement. Of the problems invelving sessurement,
“Honsured length of any object and expressed the answer dec-
imally" wanks first, having s woight of 112, "Drawn & plan
or map o scale” ranks socond with & weight of 02, Table
111, page 28, shows that the third, fourth, and f1fth renk-
ing measursmont problems sre of almost equal weight, welghe
ing 86, 81, snd 60, respectively.

From this table it can readily be seen that problems
involving messurement are important to many people, The
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TABIE 111

ﬁ@iﬁhﬂ ol Provlons Iwolving Jeasurons Solved Uften, Jule
B, G NOVOT~wlotormined fron tho mmm of 101 reople

Renk .. - Height

Heaswred length of any object nnd owrressed

“m MW cegimully E * & e K % @ iis
: mmm? mfﬁ b ﬁggﬁﬂg st * ™
. o mw Y o «: :
: nuber of board La0s . + 88

wiber of bushela of gmm m & a
g £ 4
..-‘:“;l ey éﬁ 1%@ iﬁ & f”im
nwa&:m eef cubie feo! M; . x W a0
¢ Meosured wood by the rank op wxrﬁ & % ¥ GG

¥ lesewrec the srea of an irrm«fm plot of
grownd in acree . . * £ & & » 61
0 3?@@‘ A T iy AR
B OF o hvuse
with p definite p wﬁ% N T T T S 41

. P

last two problems in this table, *Usod the metrie systenm of
Atarurenent® and "Fipured the length of o zafter « . o
sgened 40 ocowr rothoy infrequently.

"ennt o 2eendg. The siw type nrobleme on the
cheok ;m wmmm 0 the uee of froctions end dooimals
appes? 1o be used qulte often. The average wolsht of the
problens in thin grow ranks dec ne hish amone the aversge
weights of the twonty grows. In Toble IV, nage 89, the ume
of decimals outwelshs the use of common frections, for
fEolved problens using adods ion, subtractilon, multinlication,

PORTER LIBRARY




TamE IV

Beight of Problous !mé’.%:viug ?rmianﬁ s Deoimals, Bo0lved
ﬁﬂm, Beldon, m FeveresDotormined from the
miim M m lea

Rank , problem Holaht

m addision mm*maim
£ division &t dec! :

i

a Arteten O ] .-8 e fﬂ e 3 5 ™ " & W

5 focuced ized musbore $o imroner gragtions. 108
70

mm mmi W &. ﬁm e
m‘&w M mﬁﬁg&l&iﬂg S % & % W

and divieion of fragtlons® ranks higheot with s weight of
150, In shis group, "eed the sable of fractionel equivalents
88 B sm. mﬁm& of mdtinlying® ranks loaet with & welghd
of 8. The hMgh frequeney revorted for the solution of rwobe
oncerning conson froctions snd deglnele susposte thot
intensive work should be dne in the instruotion of sthis
wmz‘zm of grithmetic in the olocswroom.
: 8 Anong the peroentsge problens, ®*Used per
ceni Lo fiagwa interest probleme® ronked firssy 4% bae a
wolght of 138, In Yeble ¥, page 30, *"Ploursd diseownt given
for cnsh® yonke seo:nd, and YFound whet per cent one number
is of enothor® e thirxd. Thess probless soen of slsont
ogual Lfeportance) the former heving o weight of 120; the




m
TADLE ¥

toipht of Percensspe Problems Solved Ofton, feldon,
Hoveswse toraingd from fenliea of 101 Poonle

e Sy o s -"f“".r.----‘r‘ T e e s s B e e A e < o £ e g i et o o
Hank mm Gelght

aed per cent 0 fzmw iﬁ%&ﬂ'ﬁ?‘ peoblens .
ﬁ' m dlacouns given for pesb . .
Yound! whot pey oont one nusber is of wmw 123
Figured the intorees vato sben buylng on ﬁdﬁa -

anptolinent plall o » » & * o+ & »

5 Ueed per cent %o fipure Dunk dlsgount . «  BY
& WWW&%M*&W“@W PO

88 |

8

g

latier, o welgh *Figured the intereet gate whon
buying on the installment plan® is rather Lluporiar

from the frequency of 1%s cocwreonce listed inm Toble II,
which shows that O8 por cent of the peonle intorviewsd

had dopspion 10 upe the process. Therefors, the inclusion

in ﬁm general methometios textbook of o seotion on instolle
mn% u mm advinablo.

I The use of percontope in the intersretniion of srashs
ronke laet wsong the probleme given in Toble V. This probe
lenm hes » welszht of only 286. The status of this nroblen i
expliochle whan one coneidors thst most neople sske a visusl
comparieon of the ratdos presented by meuns of a groph rathew
than shinking in Seros
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TanLe 1

1 Cheoked & bili ww&m Yo goe 47 a1l $tene _
Wﬁw.ﬁm%anﬂ#a«anq»lﬁﬁ
b i PeC Peoelinta o o« & ® 2 # 150
3 : : ot Ao hope o Dugle o
0Dees « * ¥ O ®o® % 181
4 s&ma@am%m%mahﬁl* s % = 1BO
£ Hade out a budoot of exvendliures ovex o
" ?wﬁm@%f@ of ﬁim ?-v & % % ?*Qiﬁ:ﬁ "
& why ERS, OF wotey mpler any
Mt@mm%&ww&w. » ® .
7 Plgured calorie eoptent in ¢ cornaking f:mﬁ

origes, or slanned ¢ assl having cocregt
Wgﬂf@@lﬁwmgwﬂquv%» a0

probleses included in the oheck 1iet mre the first four Hrobe
lome listed in Table VI, shove. *Checked & bill o see i
all iSens ware correct® ranks £1r6% wWith a welsht of 184
"Hade out or signed regelnte® manke second with o welshs of
1805 *fept o record of money spent in hooe or Lusiness® vonke
thizd with & weight of 161 ond "Hode out a stasecont OF
bi11" ronks fourth with o welsht of 180. Hany people alge
meke out budgets of expenditures and roud 1ight, sas o
water meters. Figuwring colorie gontent of food seons to be
of zelatively 2ttle fmrortence to wost petole, s this probe
lum reoeived u welight of only 26. 1% is signiffeant thet the




ot

problems of this grow bove the highest sverage of all the
groupa of probleus on the check 1ist. It %o evident that
this type of problen should peceive much emhesie In the
eneral mothemetics ecourge,
inEusneg.  Toble VI, below, shows that saong the
insuraneg ;:sm&am *mmmwmm 1ife inspurance t0 the

Tamy viz

Helghy mﬁ' zmmamm Problens Golyed M‘%m flgla 25 6
‘e Hovepwenternined sm m&sw of 10i m:ga%

Lt mm igeuranne 50 e extent of
b she different Rinde of policies . a8
e m 1m or coaph m&w of en ﬁmh

imwmt aa POREUE G

oxvont of lemrning she differont kinde of insurance polie
clog" rankas Lighost with o welpght of 82, "Pipuroed the loan
ox onsk vslue of sn insuronee policy® is second with a
wolpghting of 78, The faot that 70 por oont of the magmlﬁ
needed at sone time Yo solve ench of these two type problene
ie sufficient ovidonce to warrent s careful stuwly of insure
ange in highesohosl satlonatics. The necessity of figuring
compound intercet as computed by lifeeinsurance OF Lovoste
sent gompenice received the leset welght of the probleme in

PORTER LIBRARY



b

thie group.

AZ808. The wost used probleme in computing mm& wore
"Ueod the welue of ™ in iguring the srem of u oizele,®
weighing 895 and "Pound the sres of o trisncle paing the
Fule thet the sroa of o triangle oqunls onsehel? the base
timee the belight,® weighing 02, The oveae of srheres and
trapesolds ore not Trequontly m@ﬁwﬁ by the seople intore
viewsd, as ehiown by Tuble VIiI, below, The welsht received

TABLE VIIZ

, %Mgm ﬂ:f Problems in Cosputing folved Ofsen, feldom,
ané HeveTewletoraingd *#rm wﬁ of 101 Peopis

Rank e RODLOB Holight

At

1 Used the miw W‘ﬁ‘ﬁm mgwm@; %m aren of
& elscle . * (5
Found the aves m & Wimggxa mmg tm zm&éa
that the aren of a waemggia @Wﬁ & :
base times the holoht o« ¥ 63

Found she asen of o svopepndd . . 28
Found the swioee of o snhore using m fmsm
e ﬁ‘“&"i 5 * B OB R OB OB O an

gty

s

by the first problem listed in this toble indlonies that
emphasis ohould be given the study of oireles.
tiscellonaous sritheeste, Tieven spithnetic probless
are m&m& m Table IX, wé&wzz ranks the problese includeq
in the miscelloneous seithmetic seotion of tho cheek 1ist.
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TABRLE IX

Selght of Wiscellonoous Arithmetic Problems folwed Often,
telaom, =nd Nover--Doternined fron Nenlies of 101 ?ﬂm

Rank Probles Height

i mm o bank belonce sheel 0 see 1F bole
gt ---& n m atiitons or

Ghooked n ,Wﬁ*ﬁm&l i WW? %M m%ﬂi
%ﬁ Qﬂﬂ it oo mﬁ . & @ " o 01

pared the ooet of owning o ooy o howe ine
‘ -mww the cripinsl coet, whosp, interw
- e8% on dnvestuent, Sawes, * omd wmmi@ﬁm

6 Pigured expones on Leening en old sy oo
gompored wiih the expense involwed in Duye
INE D00 OB & o ¢ & & & . % & & ®

&  Flowed lncrease or deoresse in %mg using
wliles ae $ho vuie * % & » I T

7 ?m m voluse of c cube « o "

8 Plgured the gost of suking o Wﬂw mm. .

od Found am sounse oot of o nusber thet hoe
at lesst threo ilgite + o+ 4 » x s

8} Pigured the cost of amwmaw &t a gim
,w&% per oublo yaxd o
11 Pigured howse power mﬁeﬁ m m& on a&gm&
of zsiwn welsht a@ aglven prode « ¢ o

o kb

f’é% g 888 8 8

fChecked a bunk balance sheet® snd "Mesd 0r writton nusbers
in the milllons or Billions® yank of the top of this grow.
Theee itene weligh 100 mnd 110, respeciively. The welghtinge
given for the nexi threc problems in this tabulation ore sufe
fiolont thot problems of this type should merit considerable
atiention in esoondoryeschool mathenntios Courses.




Opapha, Problems concerning gravhs make up an lme
portant seotion of aisah&a* It 18 significant to note that
80 per cent of the people interviewed "Cbserved or inter-
preted graphe in papers, magasines, or booke,® This 1%em
not only ranked first avong the problems listed in Table X,
below, but also received the greatest weight of any of the
problens invelving algebralc procestes. It is inSevesting
to note that few of the 101 people constructed any tyre of
grephs, snd that virtuslly none oonstructed grerhs from
either linesr or guadratie squations, However, the writer

TABLE X

¥eight of Probleme Concerning Oraphs, Solved Often, feldom,
and Yevere--Datermined from Rapliaa of 101 People

Problem Helght

; ﬂbaarvnd ar Ainterpreted graphs in papers,
ﬁWMkﬁ; 8 = B N W

Dpawn or &unstwuatm& agraph o+ « » »

Used median, mode or sversage

Uonatruoted a gﬂ&ﬁh fronm a 1&5@&? nqnatiaa

Hade & graph of a quadratioc &qﬂatiﬂﬁ . .

L

s 28863

* & # & %

fesla that it 1s probebly necesssry to teach gonstruetion of
graphs in order thet graphe may be gorreatly interpreled.
gtoring, The average welght of the problems listed in
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Table XI ranks lower than that of any other group of PO
leme considered in this study. Faotoring, 1t appears, is
1ittle used except in selentific work and in tesching mathee
matiog. For that resscn, 1t geeme unnecessary to devote

80 much time to factoring es 1% now receives in the olsse-
roOR,.

TABLE XI

Welght of Faotoring Problems Solved Often, Seldom, and
Hever--Doternined from Replies of 101 People

Rank froblen %ﬁigﬁt

oG
i Removed s vommon factor from & polynomial . 18
€ Factored a perfoct square . . s+ » o+ i0
3 Foaotored sum of two cubes . .+ o+ ¢ « = g

dpgebralo Fragtions. Algebrate fractions sesm to be une
used Ly about $0 per cent of the people. It is pmuh#hlv
that 11t%le time should be given to this type of work in the
field of genoral mathematicse., Welghts of the five gﬁahaama
ranked in Table XIXI, pape 37, range from 12 %o 10,
Equationg. About 60 per cent of the people marking the
cheek 1iet had “"Solved problems representing the nuknown
with x* and *Solved a simple equation,® Eauations of forms
higher than the sinmple eguatiocn are little used, Table XIII,
page 37, shows that gusdratic equatiocns are seldom used, for



TABRLE %31

Wolpht of Problems Involving Algebenic Fraotious, Solved
@xm. Beldgn, ond agwtgmé fzom m;m.m
)

m sz;m daicht

i ﬁm‘%m plpedtwale froctions S0 lowest torms, 10

8 ¢ fractione 0 guuivelent froctions . 14

&% 3 an algebrate frootion in form by j

/ W Yoo ghon of the fraction « « » 14

talsl } slpotwale frootione « . ’ i3
& m@mm 8 conplon mmw frw&ﬁm £ & i2

TABLE XIIl

Belpht of Probless lovolving Hogustions Eﬁim Ofton, Seldom,
: Bl %wmm&mﬁm& fronm Benlies of 101 Mﬁe

Rank %ﬁb&ﬁ% Holght

@@&g@@ m@%m wwmwmmg m m%mm

R @ -
Solved a aimm @mﬂ@ﬁ, as 3& e 1;3 . v &
folved euuatione of the Lonos 42 « 0 « 2oeds
Bolved freotional equations, os /7 e L . .

honged Pehivenheit to m&i@m oz ’ﬂw vor-

mwm”twm ione ond solved ecustion
fSolved decimal m&iﬂﬂ ® % W € %
Bolved & literal enuetion o+ « o

Solved & sot of lineay equations for z ond g
Teed foradla for solving guadratic se@mﬁma
%&W {gmﬁmﬂa wgm%iw ¥ & & »

* » w ®
= % & &

 BBo m% o e
 eob GEBE HEES




the welghtes of the processes involvine cusdestic sousbions
are 9 end 8. In fo0%, 08 por cont of tlw Wﬁ'mmm
sodved & quadratic equation since losving high sohool.
These faocte indleate that »elatively sore emphosis should be
given problome involving simple equations, for they hove o
mowe prootiosl velue, Perthermore, the seplies indloste thod
uadratic ocuntions have not beon presented o the elulent
in & vanoor for hio 40 cevcelve thelr usability.

Ghiplke Aleobraie Provesses. In Table %IV, below,
wiich renkte the wmm xﬁ%ﬁ.m with slmle a&@wm&a G
eseses, "Mltiplied poeltive and pepetive numbers® ie firet
with & wolght of 28, *added seversl alpebraio nusbers® ranks

TamIE ALV

Wolght of Probless Deoling mt&a mw&ﬁ u\gewam m&mﬁ
Bolved ﬂﬁm %1% O from ’
5 o

]
g
1

miltipliod postsive and W’gm
AGGed mwwmgw ey ™
it i«xm b o o
%‘} & a, RS
& binosdrl

Aolied w . =
awxm by M ﬁwﬁﬁm m al@g@%am » ® 18
alsinlied nonon! m torather Mmﬂé had z}&ﬁw :

ok lve ‘z-wﬁ-rﬂ"- % 0
¥ vm mmmmwammx > &

. iz

@ eEe eeene t




e

seoond with a welght of 20, Other simple processes seosnm to
be 11ttle used by the 101 people who merked the cheok 1ist,
It 1e apporent from the welghte of these problems that ale

gobra beyond the very elenentary processes ie never ueed by
more than 10 per cent of the people interviewed,

Agcording to Table XV, whioh
liste the ﬁinuallanaqua algebra problems, the weights of the

TAELE XV

Welght of Hiscellaneous Algebra Froblems Solved Often, Sel-
m, and Never--Detorained from Replies of 101 People

Rank Problem Felght
RIS il Bt ol
1 Splved » problem of this Sype! One boy can
do a plece of work in five daye; another
aan do the same work in seven days. Now
2% will 1t take %o do the work if they
Mga ther? L » L * L L “ » L] 62

£ Solved s mixSure problem, as! How much water

must be added %o a ¢ of 204 solution

to reduse 1t to a solution? . .+ ¢« & 81
3 Used mg‘atim mmﬂ . . P . . . . 4%
4 Uped the toro "exnonent® . . « « 4+ &« o 23
8 Figured proportion by algebra . . 17
84 Found the leaet cowmon ﬁﬂltipl& of aavar&l

m‘ﬂi@ﬁﬂ . - 18
6% Used table to extract sqamra "o auho raa& ﬂf

nunhers . 2 ¥ ¥ ¥ B 8 @& = s & @

8 Found the cube root of o monomiel expression 10
£ Usged Sadble of sines, cosines, and ﬁuﬁg@nta . 1]
10  Added and subtracted rediesls . . . ”
11 Had oceselon to raise & number to the zavn
: rowep & = B E % ¥ K B O® # w =
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firas three problems are slgnificants Abous 46 per cent @2‘
the people heve solved thess thres types of problemss (1)
‘*‘W~Wm&ﬁg;}um.wm in five days; snother can do
the snse work in soven days. Mow long wAll 1 toke them
both to de the work togethex?® {2) mimtupe nroblen g, and {3)
"Usec negative mumbers,® Misd ooomslon to ralse & muibos
the zero powere® ranks laet in this srous of nepobless

one of the mwa ZMWE ranking problems of all those on the
ehw& Iima 3% ﬁ@w & weighting of only 4 and was ussd by
only 2 per gont of those interviowedwsihe methesatios toacher
wos the only one who hed worked this type probles frequonily.
Aluhough thelr welghte are nomowhat highes, the remaining
problems of this growp hewe 11:4le Smovience in the Birhe
sebool mathomstics ouwrpioulien,

Biruction ave renked in Table XVI, page 41. “Construction
of perellel lines® heods tho 1ies with » weleht of 57, This
Gpezation was used by BO per cont of the weonie 1

"Bloscted m given line acourstely® sanbe segond with o woight
of 54 The sisple swobleme of construstion in peonotey seem
0 be applicable, but problems of o more com-lex type, such
68 "Oonstructed & tangent from o point %0 & oivele." moew &0
e of vory 1itsle prootiond wulue for thay hove welghts less
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TARLE Wvi

Wolght 9&‘ Consirugtion Provlome Solved Ofben, Yeldom, and
Hevareetgtormined fron the Replies of 1oi Poople

?m%m feloht

RN AR, o

1 m&w&aﬁ Wﬁliﬁi 1088 « 5 & ¥ & 9 g7
2 DPigected o given 11 sw aoouraiely

2 ﬁmaewmmm Ww-wmmmwu
g

&

7%

7%

Construoted o trisnnle aim&m 10 o given
WW&@ W @ o BB R B
rowa o Wm zmzmm .o % % @

88 4%

pont o aam;a#@m% of o
&5 o
Y, rank m 73 mﬁ-ﬁ% *ﬁ & Qm

5 B ‘.'l A fé*'w:% iﬁ%ﬂ a8 m@@@ ??*' E
BOB » » » .

 J T

JELEDER08. Acotxding 0 Table XVIX, pege 48, & tobuloe
tion of the gmmm conoerning trianglos, *Used the theory
thot o Wwlangle i riglc by the uee of wrisnguler braces*
ranks firet with s welght of Bl, and le used by 38 por cent
of the poople interviewed. *Usod the tesm "hypotenuse? and
Yleget of a pight triongle® ronks second with a woight of
89, and wes ueod by only 30 per cent of the people revlying.
It is probutly Srue they 47 o practical mm@mmmﬁ of this
type problome hod boen given to the stulents, & groater mime
bor of percons wmight have indlcsted thedr application, fop
thoy involve prineiples that heve o wide spplicction. Tho
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TABLE AvIY

Welght of Problens Concerning trisnglos

-uf_twam ﬁhﬁ'im,- of 101 Poople

Uped the %ﬁaﬂ&g that a tmiangla is rigid
ﬂmk&nv tedongulor Yoacer o Q@ hy

: 3
2 tha Lorns ﬁay@ewaﬁuga* anﬁ ‘iﬁﬁﬁ* mf a
3

 wight féx*.'ﬁ iﬁﬁﬁ 5 i 3& m N
P yn e o - o8 &P siong n g m
hypotenuse and the other 108 « + » »

Tagi& of ﬁ;i&&ﬁﬁﬁia when two aﬂg&ﬂﬁ wara
L

& ﬁﬁ%yaﬁ p&a&l&mﬂ ammﬁ&xaiag thm ﬁﬁﬂ,
trisngle welng the foot tlwt the ahaw@ iﬁg
da oomal 0 copehslf the hyovtenuse . . 10

2 88

=

“t wni@ﬁ xa w&z na@aaaﬁx? %m
ﬁﬁ# the princivle thes the oxtorior angle
" of o trioncle equele the sun of the foo

MW& iﬁ'@w&ﬁ? enlen « o« & % # i3

7% ﬁ%ﬁﬁ whe faet that the medimns, slsituies
bisociors of ah@ ﬁﬂ#&@% or the wawwamﬁimw
‘ ular biseotore of the iﬂ%ﬁ a@ & %wi&nglm
meet in # W&ﬂ% & 9 » iz
0 ﬂxgg;& two lige wﬁww##$§ wgzg ﬁz:%& hy
‘ they wore gorres;ond parte of ﬁ@un
Euent mm@ﬂ @ % & % 29 #® & ]

”*ﬁhxamg‘#wh

sepmente wore eguel by proving they
wore corresponding parts of conpruont trlangles,* renked loet
with o wolght of only 0, which shows that only 8 per ocent of
the people renresenited in the oecupstions studied are evey
called won %o work problems of gongrusnoy.s
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Gizeleg. O the five problems concerning vireles,
listed in *ﬁm XVIII, YOped & compass L0 d¥ew o oivele® has
o wolight of 08, wnd hos boon porforsed by YO per cent of the
people nurking the chook llst. However, 4% appears thet very
11utle uee ie made of the problems iwvolving chorde, tangents,
% of angles, for the last four problenme in this
section have wery smell weight valuss.

Mﬁ o aner

TABLE XWITX

%&g;f& e:aﬂ‘ ?m vonuerning Glreles, Solved Often, Deldom,

O wzzmmﬁ é’?@& the ﬁmuw of 10L %ﬁﬁ@

Hotaht

i gompest L0 draw o olrele . . s

2 W%MMWMaﬁﬁﬁMW&WW‘&W
st wmw the olrele and sreoting a

- puppendicular blseotor of the chords «

golved o mmﬁm which fovoived the use of e

Wﬁﬁ&ﬁwmiu £ & 8 ® % % W

¢  Heasured on angle which was forned by o tohe
% nad o chord by maww w BN S m
Wﬂ@ﬁ?ﬁﬁﬂw e e
B ‘m‘iwﬁ probleme in whioh the Wﬁt‘sﬁ of the
BOEmenL e aﬁ’ one of the interseoting chords
wes ecual $0 the product of the sopmenss
O Lh0 AN & ¥ 3 &« w & A & B @

8

E &

b4

” s

Polynong. There is very 1ittle welght ascoxced %0
problews relstive to polygons. *Found a dingonsl of u square
or roctangle® ranks firet wish e welght of 37, havine been
used by only 20 per cent of the people serbing the cheol 1lst.
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TABLE xIX

\

Woight of Problems Concewning Polysons Solved (£ten, Seldom,
and Hevore-Dgterningd from the Henlies of 101 Poole

Rank E’M&m Holght
m TR s el
Wm:ﬁ m dmwal ai’ & amam oF o Pectone
2 .

2 Found %hﬁ wm m a Mthé ﬁ%ﬁ‘#i%wﬁmﬁ
‘ m mﬁim for m«»mﬁ %S&m st 0of the

o » w * o * & ® & £ 11

pumber of deprecs ia a swimm of
& given nmm@ o wgg .
4 W%MWM‘&M ¢ ¥ s% » -‘,u‘u

8
7

The other three type problems in thie group have oven less
preactical velue, as they wero used by lese than ¥ per cent
of those interviewed.

Prom Table XX, wmuich liste procouses COne

TABLE XX

ﬁ#iﬁm of Prof 3 Congerning Pogsllels Solved Often, Seldom,
mmmmm from the Renlies of 101 E*ammk

Rank mm:m s Hoight

o two uwm; m&m}.el 0 %{m other by b ,
inz them perpendiouwlay to the saue line . a8
golved a :smﬁm miﬁg the wrincinle thot one
gles whose sides sre parsllel esch %0 euch
are eithey sgual or o w!mamm “ . % @ 13
3 Proved two lines wore parallel by proving
the M%mw interior an@lm w0 be equnl. i1

A
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TABLE XXX

Height of Proporsion Problose Solved Ofsen, Seldon, and
' ined fron the Renlies of 3 m&é

e R g o b T M B i e R 0y gt B Y501\ A g ot

Aoank Provlen Hoiahs

e - i e W A g 1

1 Bolved a problem in Proportion in whieh wou
used the fact that the spoduel of tho s
mesns equals the product of the extremes . 28
2 Hompwred the hoight of an object using its :
shiadow in comparison with mo object of
known belght and %s shodow . o« « « « an

¢  Tivided o line segeent into ecunl parte by
Jw*\m-ruﬁ&#ﬂ,@wvu a0
4 dved o ppoblom wiilch made use of the faot
that 42 two quantities ave in proporsion,
they ore in tion by sddltion or et
Wm&m = L L] - - - - @ Es - * m

mgﬁ g&g zﬁia;im %0 an inacoessible polng
oy ; fiee g i ) . W % &
Added numerators ond mwé%am in o

series of equel zatios and sot thenm squal

S0 ony one OFf the yatios « » + o » & 10

Biylded a 1ine externally, intemmsily, or

N T | o ? *

A el ok ke Rt . i £l ® El £ L] -
elved o mean mum problem in which
- the sangeont %0 & olrole was the nean Wow
ggmim ’hgamn the pecont ond fte ewiarhe
bR R -

o a » < # “ # ¥ . # 6

. 1o

“s &=

corning parallels, "The conctsuctiion of sewallel lines,® is
the only problem having sufficiont welohs $0 merit wm:&&zm--
tdons It has o weight of 55 ond wae weed by sbout 30 per
sent of the %‘WM' thus podnting out again that the simple
consiruetion problems are of impoptonoe to only onesthizd of



the pecple interviowsd.

CRoner i The woighs of problens concerning DEOTOTm

tions 12 very lowy the highost, ¥folved o problem in pROw
portion using the {uot that the produet of the nesne equals
the product of the extremes,® weighing only 28, woa used by
only 20 por sunt of the people merking the oheck list.
Table XAX, poage 48, showe that the soecond, third, fourth,
end T32%h pwobleme, which ere often coneldered precticsl,
are, in reality, seldom usod by the students of peonetyy
after they bhave wmm from high sohosl.

Hisgellonsous Coompiry. OF the ten mlecelluncous
geonsiry Wﬁhﬂm 'mw in Table ¥MII, *Used o scusre™ ronke
first with o weight of 100, It was used by 70 per cent of
the neople interviewed. About oneehalf of these people
stote that thoy have "Oheerved pooseirico desions in naluve,
conselious that they wors geomstrie.? %Ueed the proteactopt
has encugh wolighting to wayrant instruction in ite use %o
all stulentg. "Used the type of reossoning employed in
goonetyy® hos a welght of 47, ond was used by 40 per cent of
the gzoup tﬁﬁigiﬁﬁg The shocking of thie item indleates thut
this may be one of the Luportant velues to be galned fron
o oourse in geon

BOHALEY, ﬁt&mgh it soens 0 be lews Low

portanee then ie often supposed by sony mathemsticlane.
Svidently, the use uf the drawing boapd Lus somd

practical velue, but, apperently, only one-fourth of the

PORTER LIBRARY



47

TABLE XXIX

tigtght of Hiscellangous Geometry Problems Solved Often,
Seldom, and Hever-«lotornined from Replies of 101 People

P

Ueed o 8

Used o protractor .

i
2
&
L

Used the tewn
Used the woprd !
tone londsoanir

of poometyric

s uly

w Suas

E o
o

ecusle + g 1
m%sm“ P

o #® * * * » ‘i .
sexved goometric deeigne in nature, Oone
solous thot they wore poometric « + +

Used the type of reasoning ” ww'. ;
etry: namely, using moterisl milven,
ing up » proof, then drawing conclusion .

Used a drawing board and o T 8qua®® « «
Sponwerol® «» & o+ o+ & s+
Foonowryend® . + 4 &« o«
oh invelved construction
: ‘ igures . o+ #
Referred to o veriable apnrosching

Pound the axes of o trisne
l &8 of o

e
rinet

- &

» - &;i ’0 L]
10

13
14

L

8 imm :

- @ ® W - @ w »

10

people revoriing have use for the peometric %m', sunh as

founverss® ond *gonowrrent.”

Yery few people aye consclous

of the welue of geometrie figures in dolng lerdmonrding, on
iten which hes & weight of 10 and wos used by only 16 ver

cent of the pgroun. The last

two problems in this toble seenm

%o be too technicel for goneral use, for they wers employed
by only 10 per cont of the pereone checking the 1ist.
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A summary of the total and aversge welghts given the
repling of 101 persone ée 21l the problems in each division
of the cheok 1ist is given In Table XXIII, The groups of
problema are renked in the order of the average welight of

TABLE XXII1I

Totel and Average Welght of Each Group of Problemg--Deter-
mined from the Replies of 101 People in Xaness

Total Ppobleme  Average

Oroup Glaanifiuaﬁigﬁ Felght 1in Oroup Weight
Home Expenditures 837 ? 119.6
Common Fraotions and Decimale 681 8 113.5
Pgroentage 6574 8 $6,7
ez svrenent 662 P T3 6
Insurance 206 3 68,7
iiseellunvoun Arithmetie 708 2 68.2
Areasn 16l 4 47,7
Hisosllansous Geonmelyry 417 10 41,7
Grephe 180 B 38
.Cliroles 188 5 a1
Algebrale Equations 337 11 30,6
Geometrie Conatrustion 241 8 20.1
Trianglen 2086 R 22.9
¥iseallaneous Algebra 251 11 22.9
Parslliels B9 3 18,7
Proportions 122 8 18,2
Algebrale Fraotions 71 5 14,2
Simple Algebrs Processes 27 o 14,1
Polygone 53 4 13.2

38 3 11,7

?aatoring

i . oy
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all the problems in ¢sch division. From this table 1t may
be seon thut all problome olsesified under the heading
"Home Expenditures® love a totel weipht of B27. The average
welight for the soven probless of this groun e 110.0. Probe
lone reguiring the use of eomson and decdmel frootions ronk
segond with en sverage welght of 11:1.5.

Problous in the following groupsy Mome Expondituves,
Gomnon Practions mnd Decimels, Percentage, Monsurements, and
Insurance ronk highest wiith respect %0 weightines which are
~ deternined by the frequency of tholr use amons the 101
people interviewsd. These weights ave sulficlently high to
indicate the importunce of these type probloss Lo the
mejority of pecple. The fact that mothematicsl processes

renditures rank hlshest shows
thet problems concerning the home ave solved by meny people.

~ The 137 type prodlems ns siven in Table II were cone
sidered in thie ohapter in thely order of cleseificetion and
grouping in the check list. The probless commrising esch
division wore ranked in order of prontest woight. Baoch
axoup of problems was then classified secomding to iie
place in the field of mathematics, 4. g., aritimetds, algoe
bra, or geometry. A $otel and a@wraga'waigh% Zor ench
division showe the relative lmportance of the grows of



GO
problens. Uowever, the aversge frocuoncy =ust not be oD
sideved as the only index in determining the tmporience of
6 single growp or clessificotion, for many probless Pank
vory high ond others very low within o given olsssifiecstion.




CHAPTER IV

FINDIRGS AND RECOMUENDATIONS

This study proposes to determine the type problems in
algebra, geometry, and arithmetie thet are moat used by high-
sohonl gradustes in 1ife situstions in order %o suggent mato-
rial beet sulted from the etandpoint of usability for s genee
ral mathematics course., Dats wore secursd by mesns of a
check 1iet which was filled out by 101 people living in
Kanses. The writer's interpretation of the value of their
resvonsee in selecting content for the general mathematice
goursge is as followsl |

1. Problems most frequently solved relnte to the follow-
ing toples!

m?m“ms; fractions,

;"

Insuranoe,
Inatallment buying,

Banking.

Taxation,

Peraonal propersy.

Areae of cireles snd triangles.
lge of the sguare and protractor,
Geometrionl torms,

Graphs.,

f4mple algebralc eguations,
fimple geometric sonstruetions.

Theae rroblems, therefore, should be thoroughly taught %o

81



61l »uplils in 2 general wathomstics cowrse in bigh sehocl.

2« Problems comcexning insursnce, Arawing plans or meps
L0 soale, problems using terme such as nodienm,
aversge wore seldom solve by mony people. Thess problens,
slibough solved cocesionully by an individusl, are not
negerparily unfmportent to his. Problems concorning inewr
ance and drawing plans oF mape %0 sonle are of suoh & nature
that solutions, though sousht infrecuently, ere quite cOne
secusntiale Problems invelvieg statisticel teohniguse, nw:i
extoneively only in recent yours, are probebly sors imporsant
than the dote collected signify., 7The writer sthimke those
ssmhlm which are used only ¢ saionslly by mmy People
should be given cureful considerstion in the second
sohool penersl methemmtics course.

sie The probless which few people have solved since
loaving bigh school imvolve fostoring, complex problems deale
fag wish polygong énd slosbrelc frooiionsewin faot, aluost
2ll of the formnl slpgobya above the elmplest processes, ond
viztuelly all geometzry with the exception of o fow simle
conglruoilon srabless, & fow of the sioplest probloms oone
cerning the use of the scuere, the protysctor, and the drate
ing board, and the use of o fow slmple poomeltrical tezms.
Thie finding way mean that this type of probless wns nod
welletaught froe the stondpolint of preetliesl apnliontion,
or opportunities for the solution of shese probleme ave

PORTER LIBRARY
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infroquently encounters¢ by those peonie mogting the oheok
lisis Binve the people responding to the questionnaire vere
ronresentatives fron sany different schools end had %akon
thodr work with aany ¢ifferent mathemssiesd instpuotors, 1%
ie she writer's epinion thas the opnorvunisies for using

wemntices seldon presont thomselves o
persons in mony coouwntions. 1% would seem that few of the
complex problems of plcedra and poomeiry sre of sufficlent
lmporsznee 0 b valunble in o gonorsl seilemstios cOUFSe.

4« The internsotat
people. Very few pereons aetuslly need to econsiruct grophs.
However, knovledge of the construction of greshs is walusble,
though 1it:le ueed, in order that corveol interpretssion may
be plven o graphs.

8. The problems which are ususlly considezed as belonge
ing in the field of erithuetlie heve utilisy for most poople,
Tho use of comson and deeimal frectione ie quite prevalens,
and probless of business tronsastions nye aled lmportont to

6« The findings of the weriter agree in part with those
Bobbitt. Like Mobbits, the wriver found that such arithe
motie and o modexste amount of algebws, porticularly inforuae
vion regurding graphicel insewpretations, should be included
in the precticsl methematles course. Ilowever, he 4l not
find quite se oxtensive a need for the vounbuloyy of seoustry




ae Bobbltt reporsed.
hdouording o Eilger and Thospson
booke glive move attentlon to srithnetic and gocuetry
rebra, but whe writer found arithaetic 1o be of

@Fester velue theh olther slvedra or nommetsy, The writer's
saterial agyoes with that of Thorndike, who fownd very iiitle
uase for nany 'ﬁkmﬁgﬁ tradisionally tuught in algoben ond obe
phosised the need for lnstzuction in other ﬁmam PrOeHO0s,
notebly prachs end thelr interoretation,

The findinge presented in this siuly of problems
actuelly encouniered in doily 1ife werwsnt the following

1. General mathosatics should contein usny peoblems
conoerning home expenditures, perceniape, inasm*m, inatalle
mont buying, mousurement, orecs, resding mnd construoting
- Grophs, slaple geometrical construction problems, snd the
vory simplest aloebirele equations.

2« Host students who intond 0 @0 into the loss toohe
nicel ceoupations of iife con profit more from the materdels
presented in the practicel peneral metbemstics oourse then
fron tradislonsl courses in olpebws end reometey.

S« Those students who wish to continw in the solensifis
and veluted fiolds should e wequired to tuke alsebws and
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geonetyy, as general mathesmetios iw not o pubetitute for alge=
bre and goometyry end thelr techndonl spplicstions The oone
bont of textbooks in pengral msthemstics sbould be analyzed
nnd reopgeniced from the standpoint of uwsable meterial.
mmmm be no stieant, os has deen true in the past, 40
izww&a an approxiantely equal sameling from the flelds of
© arithuetie, algebrs, nd Zoonsiry.
4» OGenoral mothematios should b slmplified and conteln
lees algebrs wd codseltry than ie included in the present
Kangas state~cdopted twxtbook.
B T rel sathenaticn should cavefully
problens W see whieh ave reclly practical, foz
the ohochelist returns indicate that many problens which
mathensiior instructors consider preotiecnl sre little used.
ot only should the problems be analysed wiih cere, but they
ehould ales be preosented in such & mennor that the student
will have & thorouch understending of shelr syestiesal value
and be able %o apply then %0 appropriste sltustliona.
Gs The toxtoook, Uatbensties An Life, by Schorling and
Gloxk, designed by 1ts authors for the lower onowthird of
e rocsiving greate
ables in Lile is

’ﬁ ‘.‘:r".__,:-_(-i'_n-_ %im’ myiﬁﬁ £ Wm :5.-.»-. g u‘_;
m@ @f i&t %m Use of Honey, Hone zme:?i Pusinees
Arithmetie, m& Pormulas nnd m%&mm
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To thie content, the wriser would rocomaend he nddition of
& study of insurance, wore study on fvactions and deeimals,
eh o sentlion on installment buging. Ho would slen advice

that less tize be devoted to formulas ond eguations than ig
provided for in shis text.

pdezn Sghool Hathematigs, by Schowiing, Clexk, and
Smith, wbhileh is the mm recently sdopted by the Btate
0f Eensas for ell stwiente of general methomatics, is divided
into the following eirhteen sootionst

mwm vie i,n veryiey Life, Introduction to Alroben,
Fox _Devendence, Rq tlone ond Their Solusior

) tenmurenent ond Anprozination %ﬁaw
sietics snd Use, Introcuetion to Gpometry, Isdirect
Heosuroment, &ima‘z Humbere, foustions m& Wﬁb m,
Extending mmwm % ione, ®peclael Products
and Pagtor W@mﬁma, Pragtione =nd ldteral Pouse
tions, finul ulianeous &%ﬁmm ﬁm%mna, Varistion and
Wﬁm, and Denongirative foowetry.

The ovidence gathered by she cheok 1ist indlecates that very
1ivele of seoiions entisled Dopondence, Indirect Yeasu ow
nent, Extending the Powr Fundnmental Opepstions, Bpecial
Froduets and Factoring, Frootions and Litersl Bouations,
fimultonecus Linesy Cguniions, snd Varistions ond Propowiion
hoe o grout velue in o oowrse in ponersl sothematice desipned
for usablility end therefore should be omitted. The wriser
reconuence the sddition of more nyobleme evncerning bueiness,
insurance, common and decimel frsotions, end probob

materisl on the rending and inteynretotion of grenbs.
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This textbook s gompiled from aaterials selegied fwm
the fields of apithsetie, algebrs, and o e tey, the mﬁ}mg
 apparently stiespsing fo pive sluoes dqual epuge L0 such of
these threo flelds. It 48 the welser's opduion thet anyone
neoding as much slzebra mnd peometey ss ls given in thls
textbook oould probsbly profit more from the formal slgebes
and gecnetry coursee ihan Iros peneral sathonatics. It e
eleo nrobable that the Bajority of stulents not requiring
the ireditionsl elpoles sne peometyy would rocelive mors bsm-u
L4t Lronm m@ more practical provlens whlch have nreviously

MRS R N EROM A 4-‘:-'*‘?—':'-5..- & %ﬂﬁﬁmﬂﬁ %’y ng &ﬁ
¢ Wiﬁm in%o the fauwm neotions: '

Poxt § " A mﬁt%ﬁiy of fGrade Sohool ﬁﬂﬁimﬁiﬁﬂ*
ilole Nwabevs and Degluels, Comuon Practions, Douse
sare &asx@xa Lniteation of Pasierss

Part IX. Solving wmmx Problonsy
Gost of Owning a Cary Cost of m,*ﬁ & liouse and
Gther Problemss !murmmg Taxes; miiww
m&m; Taglae, Preparing & > Food
9; _«J-,-+ vit ﬁi@%m m&: mﬁb Qmﬁz
o wm &m m&mt end Qomen 3 Ueed
Ao - ﬁg Bowe § 2 %mai Provlons;

Aspects of Sogial P
m Their Uses, Tie awm @m,
W§$§§
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Lo aany people. Part 1 and the bDusiness probleme seetion of
Poxt II seen Yo huve the prectest velue for most people. The
resulte from the check List éisclose shat even the most
elesentory of technionl -problems have n lintted ueo. Henge,
5t is possible that the sectlon in Lennes' Pyacti
SRR eubrecing the move techmicel problame oould be ade
vantopoously omitied. The remsinder of the toxthook, howe
aver, scoens o be mnde w of smuterinl whioch hos beon very
corefully seleotod snd includes ithe problems which the
writorts murvey found %0 be most practleosl and noes fracuently
used in dally oocupati
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Unthematice in Ninth Grade,® The Bolivel
W mzz { s 1828), 440.80.

fu, "‘i’?ﬁ"w*w i‘w wmn Woeds in Hathe
dotien-tios Tesoher, “¥Y ﬁw, 13‘!? 24w

Guron of the Hineteenth M%mg ei.‘ am ﬁ#&timﬁl ﬁmaswil
?1 mﬁzm%w %?mm% ihe Hodhemet ighey, Xl

ﬂﬁﬁw As Gug "m%mmw mxm on the Secondary
x ’3 Wis s letheantls :j-. ', ENIX (Pebrunyy,

Poy iy o Tonch Hathematios," Zhe Hatheootics
wikex (Gevobez, 1933), 299







PIEASE STATE YCUR OCCUPATICH.

——

Please indicete which of the following type problems you have solved since you were
gradueted from high school.

Write a 2, 1, or 0 in the psrenthesis before each item.
Merk those you hsve solved mgny times with the numeral two (a)s
Merk those you heve solved gccasionslly with the numersl one El) s
Merk those problems you hrve never solved with a zero (O).

EXAMPLE TO SHOW HOW T¢ M/RK THS PROBLEMS:
Heve you solved this type problem sincc lecving high school:

7500} Compound interest
2, (1) Division of decimals
3. (2) Figured erce of circle

The person who merked item 1 sbove with & zero (0)idicatcs he hes
ncver solved & problem of compound interest since lesving nigh school. Itom & is
merked with & one (1) which shows thet this person hts used division of decimals
cccrsicnoily since leeving high schoel. Item 3 is marked with & two (2) to show

thot he hes figurced the crez of & circle meny times since lerving high schocl.

ARITHMETIC

Heve you since leaving high schools
1. ( ) Used metric system of mecsurement, ss determining length in terms of
metcrs, centimeters, etec.

2. ( ) Messured length of any cbjcct #nd expressed the enswer decimelly, as 4.4 ft.

3.0 g Drown & plen or mep to scele

4, () Mecsured the ares of an irregulrr plot of grcund in ccres

5. ( ) Figurcd the number of gtllons in © given number cf cubic feet, ©s finding
the number cof gellons in ¢ tenk

6. ( ) Figurcd the number of bushels of grein in ¢ bin

7. ( ) Figured & lumber bill in which you hrd tc compute the number ¢f beerd feet

8. ( ) Figured the length of & rzfter fer a heuse with & definite pitch

9. ( ) Metsured woed by the renk or cord

Frecticns cnd Decimrls

10. ( ) Reised frections tc o higher denomineter, £s 7/10 is oquel to 28/40.

11. ( ) hdded frecticons, os 3/16 + 7/8 4+ 2/3

12. { ) Multiplicd mixed numbers, s 4% x 5%

13. ( ) Solved probleoms using tdditicn, subtrcction, pmultipliccticn, or division of
decimals :

14. ( ) Reduced mixcd numbers to improper frections, ams 3% to 13/4

15, ( ) Used teble of frectionel cquivalents s t short methed in rultiplying, es

125 x 64 = 800

Percentege

16. { ) Used per cent to figurc interest problems
17. ( ) Used per cont tc figure benk discount ss in sclling en interest beering
note to the brnk, then figuring smount cfter benk hed discountcd it
) Used per cent tc interpret grephs, €s in ber cr circle grephs which use por
cent to indicete the rrtic of items

s

18, ( ) Found whrt per cent one number is cf cnother, &s 3 is whet per cent of 24
20. ( ) Figured the interest rctc when buying on the instellment plen
21. ( ) Figurcd discount given for sash, £s the 2% discount cften nllcwed by

wholestle houscs



S PR

22.
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26,
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32.
55
34 .

41,
42,
43,
44,
45,

47,
2B,

49
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Home Zxpenditurcs

Made cut & budget of expenditurcs over ¢ given period of time, s = budget
for hovsbhcld scheol, or trip expensecs

Kept recerd of moncy spﬁnt in hcme ¢r business

Chcc”nd © bill received tc see if all items were corrcct

Mode ecut ¢ stetement ora bill

Mede cut cr signed rceeipts

Recad ¢ light, ges, or wrier meter, and figured the cest cf scrvice

Figured coleric centent in cempering food prices, or plenncd e meol hoving
corrcct numbcer cf calorics

Insurence

Figured conpound interest, £s computed by life insurcnce or investment
coupenies

Investigrted life iacurance to the extent of lerrning the diffecrent kinds
of insurance policies

Fipred the locn or cesh vilue of en insurrnce policy

Arcas

Uscd the velue of  in figuring the rrer of & circle

Found the erecc of @& tropezoid

Found the croc of r trirngle using the rule thet the crer of a triangle
squéls § the base times height .

Found the surfscc of @& sphere using the formule S = 4R

Miscellaneous

Checiicd

Figurcd in

Figurcd the it of owning & cer, or home, including the criginal cost, up-
kcep, intcrest on investment, texes, end deprecistion

Checked & benk belence sheet to sce if balsnce wes corrcct

Figurcd expense of kceping en old csr, snd ccmpered it with the expense in-
volvcd in buying e new onc '

Found the volume of & cube i

Found the square root of & number thet has &t lesst three digits as /624

Figured the cost of excavating at & given cost per cubic yard

Figured the cost of meking & concrete well

igured horse=-power needed tc pull an cobject of given weight up & given
grade

Reed or written numbers in the millions cr billicns

(

i

Qo

rscnel or property tex rcceipt to sece if correct
case or decrease in taxes using mills &s the rete

!

0o
£

U

ok e ™

om0

o
Q

S
&
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©F

W

I
F

ALGEBRA

Drewn or constructed & graph

Observed cr interprected graphs in pepers, magezines, or bcoks

Used medien, mede, or zverecge

Censtructed & greph frem ¢ linesr equeticn, cs constructing a greph from
the equeation ¥ = 1.8 C-22

Yede £ greph of ¢ quedretic equeticn

Fectoring

Fuectcred o perfect squrre, &8 factering X8 - 10x 4 25 intc (x - 5)2
Remeved & commen fector from « polynomirl, as 3x + 6y - 12z = 3(x # 2y - 4z)
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63.
64,

€5.
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69.

71,
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T4,
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76.
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79,
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81.
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84,
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3 3 2 a
Feetorod the sum of two cubess, €5 (o 4 b") = (2 ¢b) (& -eb &b )
Frections

Reduced slgebraic fracticns to lowesk terms, as ;gg? = 2X
Multiplied frsctidns, &s -150% x =8n° . 12n_é 18x 3
: 2n-  25m° 5me 2

Chenged frections te cquivelent frecticns, as 3/7x = 12x/?8x3
Simplified & complex fraction, as 1k B b

t g b= o

vime B b

& rb
Chenged an &lgebreic fraction in form by chenging the sign of the frec-
Ylon, 48 Lx G =R
S T

Eguetions

Solved problems representing the unknown with x
Chenged Fshrenheit to Centigrede or visa verss
Solved equestions of the type: 4x -~ 5 - 2x = 23
Bolved & simple equetion, &s Rx = 12

Selved fractional equations, @s x = 1

7
Cletred fractions and solved equation, &s in problom: x __8x =1 5 1
6 4

Solved quedrstic cquetion, &s X% +Tx +12 = 0 o :
Used formule for solving quedrotic equotion: x = -b % /be - dec

2c
Solved o decimel equetion, £s .Bx + Tx = .48
Sclved o literal equ&tion, £€s ox = b = ¢ ( Sy e
Solyed & sct of linesr equations for x &nd y, &s ( 3; : 5§ i

Simple Processcs

Added seversl algebreic numbers, &8s 58 -~ & + 128 - 4a

Subtractcd polynomisls, as (3x = 28y + 7) ~ (5z + 4y - 82z)

Multiplied positive and ncgetive numbers using the rulec thet ylus times
plus equels plus, minus times minus equsls plus, plus times minus equals
minus, &nd minus times plus eguals minus.

Multiplied monomisls, es &5 x aé = a°

Multiplied & polynomial by e monomial, &s 2x(5x% - 8 - 3y%)

Squered & binomizl, es (s - b)®

Divided by long division in slgebra, ss 2x3 -~ 3x% = 5x 4 6 by x2 = 3x ¢ 2

Divided e polynomicl by & monomisl, ns x% - 2x° + x® by x®

Multiplied monomitls together which hed negetive exponents, cs £™% x g9

Miscellenecus

Used negative numbers

Used the term exponent

Solved & problem of this type: Onc boy cen dc & picce cf werk in five days;
enother can do the samc work in seven days. How leng will it teske to do
the work if they work togcther?

Solved & mixture preoblem ast How much weter must be added te & quart of
20% solution to reduce it to & 5% soluticn? :

Fcun% the leest common multiple ¢f scverel expressicns, &s cf x% - xy =nd
3x% « 3xy
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( ) Medc two lines psrallel to cach other by meking thom p.rpcadicular to the

seme line

( ) Solved & problem using the principle thet sngles whose sides arc perallel
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cach to each sre cither equel or supplementery
Proportion

Meesurcd the height of en object uging its shadow in comperison with &n
object of known height end its shedow

Divided & line segment into equal perts by proportion

Found the distence to en inaccessible peint by the use nf geonctry

Solved & problem in proportion in which yeu used the fect that the product
of the meens equals the product of the extremes

Solved & problem which made use of the fact thet if two quentities &re in
proportion, they sre in proportion by sddition or subitraction

Divided & line externally, internally, or hermonically

Added numerstors end denoninetors in & seriecs of equal ratios &nd set:
them equal by eny one of the ratios

Solved & meen proportion problem in which the tengesnt to & circle was the
meen proportion between the secsnt end its external segment

Miscelleneous

Used a protrector
Uscd & squere

Cbscrved geomctric designs in neturc, conscious thet they were geometric
Uscd ¢ dreswing boerd snd a T squerec

Found the eres of = triesngle using the formule 4 = /s(s - 8) (s - b) (s - ¢c)
where s equels ¥ the perimeter, end 2, b, end ¢ are the sides

Used the word corcurrent

Used the term converse

Done lendscaping which involved construction of geometrie figures

Referred to & vorisble approrching & limit

Uscd the type of rercsoning cmployed in geometry: nrmely, using meterial
given, building up 2 proof, then drawing conclusion
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