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ii~hat are the obJeotlves o:f freshman and ,;i1ophornore msth

iaties courses for l1b$ral arts eolleg~s? Is there ge.neral 

;reement among experts ~.r1.ll teachers in the field of m!!i.the

i.tios ed:ueation as to the rel~,tive v~,luae of these objeeti:ve, 

> wha,t extent are these objaetives being realized in certain 

-.ber'.!ll arts colleges in !ex&,~r? These auestions st~mmed. 

•om the writer• s interest in the improvement. ot the college 

t.them,9,tioa eu.rr-ieulum, s,"'nd the present study gre1r1 en.rt of ~n 

;,tempt to answer these ouestione whieh were inh8rent in the 

:-oblem. 

The pre,eent rstudy ls 8.n 1rrvest1ga,t1on of the objectivea 

~ the lot1er division m~,themm.t1ee courses. In ·oa,rt1cul~r, 

1e study ls eoncer:i:1ed t1Ji th the ob Jee ti vem of freshrn;;cn and 

,:pho.mo:ra mathematics courses in the following ·rexas colleges 

Lshop Gollege ,of Mtlrsh.£11 •. Huston-11~11lotscn (;ollege of 

1stin, Jarvis Chr1 stisrn College of M~'t,(kins,, Prairie view 

a11d i~1 College of Prairie View, Te,vi.s t;ollege of Tyler, 

exas Southern. Univarsi ty of Houston, ,:J.nd t71ley College of 

a:rshall. In ~n effort to i:trrive 9t ,;a, solution of this 

1 



)roblem, the f ollo-Mi.:ng ste11s were taken; 

1. A llst of objectives for freshman and sophomore 
mathematics courses was formulated. -

2. The o:,inions of ex-oerts ln mathematlc~ education. 
were obtained concerning the relative values of 
t;he objectives on th~ 11st. 

3. The extent of agreement between the jury of experts 
e.nd the me.thematics teachers of the cooperating. 
colleges -wa..s determined. 

4. A te~fl,, const;ruct by the writer, Y,Jfu3 given to ft 
i:;ample of students in the sevlirn schools • 

.5. AVB"ile:ble teac11ing m:i i;erials from ·these sehof~ls 
wHn"e exam.lned ·to a.ete11:mln!lJ. t~he extent of achieve
m,;;nt of the 1:1te,tea objectives. 

Need for the Study 

::-ollments,. but are also faced with the te.sk of re-examining 

~heir goals. Recent developments by the Russians in ma.the-

natics h..$l.VEI fooused criticism upon the mathematics programs 

Jan the mathematics obj,3,;t;ive@ of the :()a@t be ex:osct:ed to 

1-old top priority today'? Is there eub$.!t.;u,tia1 agreem.ent 

among the curriculum m.akers and ma them;?, tics teachers in 

expected of students who have taken certain ma.thematics 

to be de~irable being sat:'Lsfactorily achieved'? 

This study was undertaken in an attempt to answer these 

questions. That such a study was needed was sho-wn by the 

finding that college students and graduates are often de-

flcient in mathematical requisites. Concerning this, 



tirl!ln etated: 

It 1s1oulcfbe interesting a.ntl J.'Jtirhaps surprlslng to le&:rn 
the small :perce:ntmgi? o.f those in college m~themiiti.cs 
who. have. 1·1fH.'i any r;leg:r eoneet1·tion of the meanings of the 
m~the,~t1c~l nords anf!. ;phr;is$S th9J us~ in their daily 
~ork. ·'" 

They Lis~,d~:rs 1.n industry ~.ml governmer(!V btg£ui to 
rf.f~,11 z:::e that tH.:ftl econc,mic trel1"'ai•e . oui• mi11t~iry 
J~eaur1t:Y 1:.JSl"~l depenrl~nt upon ttl:8,1ntid.nit1g Bl.n ei'.p~,nd1ng 
stat:£' or 1',ficlln1eally trained £JH31t1. 'They b,~gr,1n to tell 
thEJ public the t:aeto g.bout ·th.e degen~1"at,1tm in th~ 
10,9,rning of t~itjienM'J ~1nc1 ui.21them:11ties ln the ~ohof.!ls: Rr1d 
a.bout the poor showlng which an Am,ier1.oan youth makee 
in the ea t.Ilti 11$ ~om::p&.r$d 1:;!i tli a Eu1~ptHiit1, 1:n.:sp~lois.1 ly 
a, Russian y.outh. it. 

ve been ~tm,oi1:rt*d ·to situdy the problem. \i;>.;n Engen said: 

The Commiesion on M,,th.em~tlcs 1e not the only group to 
give th<:night "'&t; our::riculum orol)lems,. The Cont'Ill·t tee on 
the Undergraduate Progn'J.m cit the 11rathem.atl<".Ha.l Aesoc1a
t1on of America r~jc~ived its eharge ::frcnn th& parent 
orgi:.mizat1011 Just p:riot· to the a.ct1v1ties of the 
Col'.11rf'1l~d.tm. The SS{;}(H1tlttry Soh.ocl Ourl'ioulum Oomini ttee 
of th~ L\ie,tional Oouno11 of To~ohere of Mathemat1es c~mie. 
into being during the year 19.55. Since th~n similar 
grov.ps in high schoole s.nd ec-llet":e1& h~ive been appointed 
to make studlt't!B at loo~l lev~ls. 

-7F:-'""'~f.-Wo~!i'111 '~<Jhj~ctivws in the i•ee.oh.i~g of College 
.themf',M .. ct:J, ii Ih! t~i.$t!!! ll~l.l!'!@~+~ r~~}!rJ.ih.ll• LVII (1950),t 

2Willit!i1.m l,~ 1H.11"'tH'1t J'r., ti SahOCll aiJ:11 Ot,ll~~;e :t!ia.themat1es, 
1.e Mathematics T~aehsr, XLIX (19,56), 514 • ....... ~-................ ~~~ 



. All of' this eommitte® aet1v1 ty, springing ft"om 
varioue naational a.m:l loe:e~l 1iu,ureee:, enuld only me~n 
that there is ~ general dieMtis'.faotion tiith the prog:r$:n 
ot the first to~rteen grade:m; end th~t eduelAtor.e f$'Sl 1 t 
is time to aet.:> 

!bi~ stlldy w,tt~ needed beo~:use 1n it 1uieful 1:r.rf'orma.tion 

deb hB.d not 'been. eellseted and !U1¥Alyz.ed. previouely was 

1llecte<i tU'ld e.ne.ly~$d .. 

This study is m.1t8dl9d beea.,u1e no adequ~te 1nvast1gation 

.s been. made: of the me.th:•1::Ht~ti~s progra.n1s and: their objee

.vee in the tH>operati.ng O·olleges. 

ln the seqreh of' the literature, 1t w~~ found that 

~ogre.ms, rior did an1 study attempt to investigate the m,S.the

t tios :progr~ms ot those colleges whose students were pre

m11nantly 11egro. Some related stud1es are described below. 

In 1948, Kidd r~pcrted on 1"$-Searc:h done on the objective 

~ mathematical training in the public junior college. Fle 

~;id that tb:e r,uruose of his study lit&.~ thre4'f-told: 

.•• to describe the mathematieal training be1P.g pro
vided 'for etuclemta in the v.ar1aus eurrieul~ of the 
public junior college, to formulate and. e:valu~te ma.the
i~~tics.l obJ1aet1vfn, in tll.e tr~.1n1ng of' these studenta, 
~.nd to st~,te irn.plicmtions of ft,ndings for the math~at1e 
prQg.ra.m 1n the Junior college.""" 

-------·---
"' ..,IL Van Engen, ~Pltans tor the :Reorganization of Ooll$ge 

reparatory. H,&themat1cs, u !PJ:!2.2! §.Q,!,~~ ~.ml ~q~aa.~!s_t, 
JlII (19S8), 277~ 

4,Kenneth P. Kidd.~ Q'!J,.ectiv9a of Mathemat.1oal frlil.1~_!~;:,, 
.... -~~~~~~"'3""'~-~~ 

!1 the .Ptiol1~ !!!11'=.t?.!! £.2.!Jeg$, Contribution to Education t\io. 
~4, Gso:rg~ .Peabody eollege for i'eaeher&1, (Ifa.shv111e, 1948) * 



ies for Ttmi.nt5tl Students 1.n 10a1:11fol"'n1a ,Junior (iolleg~sM 

whioh the m~thema;ticr&al objeetlves fol" these E:"tudents were 

lected; and analyz.ed. 

Research bf.l,S g,ls.o been done on the aime of trr,eci.fie 

hematiee er,ursee such as ealculus. trl.gonometr1 and algebra. 
t. 

0 .. I,«aeDuft'~.e.v publirghefl en article de,al!ne; wlth the objecti, 

a, ec:n;irse in ca.lculus. Behaa.f'7 11rote ~.bout th~ e,lms in the 

ehing of trig<H1oruetry. ;a1•01,1n.8, reporting on the: genera.1 

ls of a.ppree1atton a.nd the development ot attitudes, lllibite, 

interests. Tb.ls is perhape tlue to the d.1ff1culty ot 

5Jaek L. Ro1,Je., t1Gene:r~a1 i11~th~111at1oe fr;r Ti::,rmin~l students 
Oal1:forn1a ~rurrior Coll~geeu (unpub. Ed. D. dlasertation, 
ve:rsity of Color.ado, 1957) :p. 110 • 

•. . 0 .•.. t4a.oD.','IJ. tfea, ~.iohJ. ·.eot1.· ve .. e in t.1~leu···lua, u ,!h! ~!.2!!! 
!!_~m~~-~J!! ~, L.tV (19li?), 3J5-33?. 

'lw1111am L. Seba.aft, t•th.e feaching of Trigono.metry; i;! 

. ~JL~h~~!~ 1~-~cher, XLV {1952), 1~45 •. 450~. 
R . · ..•. · . .. ·.· ····.· ...... . ''Kenneth E. Brown. ,Q,.egera:t_ M!!hemr!tties !£! &wic~ Col-

es, Oontr1but101'rn to Edueatlon t·So .. ·a~Meii~ York, Bure.a:u 
Fub11eat1one, Oolumb1~ trn1vereity, l9!fJ), pp. 1.50-151 .. 



.murlng these obJeetives.. Some eduea.tors who agree with 

e view a:t:-t quoted below. 

Oonoern1ng this d1.f'f1cn1 ty I Northrop said.: 

6 

l am !itlso im:praeserl by t.J1e tact tl'iat onl1 s. very small 
numbilr. of writers a.re bold enough to quest-ion whether or 
not the obJectives or ro&tbamatioa in liberal· adue&tion 
have yet been ole$rly stated; or, if.$tated, whether or 
net they have been. w1easu:red by raeene. ot tea.ts and exam-
1nat1on.$. Of this small gronp of eritiee, some be·11eve 
that sigtlif'icant tests will eventually bt-. tound, but 
have f;1.ot been found to date. A very taw susJHlct t:bat 
significant tests may n&Vel' be found .. ' 

"r·, Davie, artd ,Johrtson .t-eali.zed the d,ift'icult:7 1n quantity

; the appraisal ot certain aspects of the edueational :pro-

4l. I,1 reporting ori this, the7 sa.1cH 

A sound. research and a.r,11;,raieal r)rogr~,m d.emande th!\t we 
use bc>th qua11tat1ve and. quantitative ,iata. • .... In 
tim.a it ms.y be expected tbat a1any ,~a.11tative types of 
aata in education '{g111 be reduced to -0uant1t&tive tlata. 
It 1e not toe m.ueh to bone tMt in dne t1me mcret of the 
so ealled intangibles,, such tl.$ 1ntEtr·estef,, attitudes, 
appreciation, loyalties, and beliefs w111 ·oe quantified. 
• . • It ls 'tbe complex EAnd not readily observed tra;1ts 
ana qu9,l1t1efo thai. are freouently the most d1~f1c.ult 
to quant1t1 .. 

The preee.nt ,tudy suamamea that the qiiallt,r of the <lOllege 

t11ema.ties program e~n b:$ 1mprov~1 if the te~che:es formulate 

•e wieely the aims of the courses w~ioll they ta!acb .. 

It is assuined 1n thiB study that Inathem.atios courses 

9m. P. Northrop., •Mathematics 1:n Liberal ~{liu,!.J.tj.on, ij 
~ ~Sl'~O!f! ~lh,~m~\!~!l tonthl;t, L!I (194.5), pp* 133-1)4,. 

loA. a. Bs.rx--1 Robert A. Davia, and Palmer o .. Jbhn.son, 
1eatiomtl !~f!~S,J'Cb !l!!i! .AJ2t?t!!,f'!.1-., (Oh1c:ago, .l9S;),. p ... 10:. 



;wlents• traru1erlpts. 

Follotsiing other etudieH'l, such as th~ study by M<itdaus11 

td the study b~t Thom~s1;2", the wri tsr ris~umei'.l that the .Jury 

Def1n1 tions 



By ~ih.Jc,ation11!.l obj;!otivces, e1Jpliei t for--,in1-
li::1:.tion~ of th(: waye 1n: irhi1;;h ti.l?''~ $XJ:iet1't~1d to 
be c:hEtnged b.y th~ ech1oat,i.ve 1,roc~ss. Thi.t 1s, '!l:rt::'L.ys 
in t1hieh th~y 1:ri11 ch.ing€ in !heir- th.1n1ting, their 
4"i!i··"'l·"'·n°'""~ ,,,...:i "'"1-..:iii""' ..,, ... 4-i"' 1 ·, .J. ~··l~7; ,..t.._. - e;l~, e;i;,},11.tJ. &51,-.$:,- -~ -~-t,C -u OtJ,S .• ..,,..,~ 

201 .. 



10 ~aid:, 1tt.oglea,l th1nlt1ng m~~,ns d1et1ngu1e'.h1ng between 

,nclus.1on.s -wh1cll tollotJ logi.c.~.lly froro g'.iv~n S.l1'Jsumpt1one 

:ld c·on.eluJti(HlS 'Whieb, c1.o not toll~til logically f:rom gi.v:en 

lationf1 ineludee 11ktµ(b,_! but ~r.1y;ih.~tti'?.e~ tna1f(ht into th:e 

etivi,ty, timderst:an~1.ng 1t, realizing its ··t'.t'U.e val~~. and 

J~t1nso-nl? det1nes ~ttltudJ!H, ~s na.n emlttr1:ng ~m(!:,ticnal 

et ~r preai.,spos1t1-on to rce~ct 1:n a cag,;raeterietio way 

owa,rd ia, given perS:on" obJeot;, 1.d&!l., or s1 tua.t1on •. 1t 

In apeak1ng et the term nconeeptn Sob$l s~.1d: 

Although tlle 11 ter1:1tu:re reve,~,le a 19.ek ot agreement 
CvntH3rrl1ng the e:Xa.Qt. meantng srnd ne"tt::re Of a. concept, 
thia d1ff:icu1ty may be avoided 1m the field of math.e
mat.ice by operaticuially d.ef.1nlng a @tmd11u1tt s conce:'Ot 
of soma piirticnle .. r term es the .eu1m-1Hittion of a given set 
of :ve·e1;:ronsee which the sti1dent 1s expected. to elioit 
&t some given at~gs .in h:1~ math!tm~.tiQ:al aevel.o;o.ment. 
• • ., _ Posses~1on (ff the_ (ionoept _ it &SEitt.iilf~ if tlle 
student is able tt) remp~n.a .$Uea;eesfttlly .. 

1~ fo ass1 st the seven eooper!ttting collJS-f:e-s by br.1ng1111 
to the .attent1en <Jf th$1r .m~themat1es detiartments 
~. 11,s.t et ob,J1eetives thcu;ght to be 1nrportant by a, 
Jury ot ex~erts 1n the f1$ld. of nta.:the:m~tties ed..u-
eat1on. 

11:oonova.n A"' Jot:nson 1 HAttituaes in Mathenuit1eEi 01.tu,s
•oo.m., 1* ,Jp~l!<a.9l. . gje *!!!r~, l!rul ¥!!!h!J!~::.~~.!, LVII ( ! 9 57) , p. 113 .. 



2. To determine the extent ot the suee!B}ts: of ·the 
teachers 1n realizing these obJeeti•ee and to 
ap;:,rise the taa.eh~rs ot the f1nd1ngs. 

J. To ei.eeist 1.n the 1mprov~m~nt of the m-atheut1,u1 
curriculmn ()f colleges similar to the collegee 
et 'th1e $'tudy by making the findings of this 
ttudy available to them~ 

10 

t1h1le this atu,dJ ,iaa tutdert9..ken tor the i,,rtrpo.~e ot 

ollt1ct1ng !i.!ld anal:yz.ing 1nt.o:rmat1on w.hit,h lilOUld eontribut~ 

o th.e meeting ot the needs mentioned ab,ovfi, it is not pro

os•a that t?i.1~ invettt1gation ,aill e$tti:bl1ah the tmrrplete 

nd final $Olut1on of tha~e n;eedt. 

!he e,ollegEile. 1ncl.tt4ed. 1:n. th.is ~tud1 are all thoee 

e1·1eg~s: in Texas "t4h1ch a.re acoredi t~d "by the Southem AfHlH) .... 

iation ef ttolleg~t a.nd Si!u.,on.dary Seiiool.G; and i1h1ob are 

ttEinded p.red.om1nantly by N~groes. 1l"he&$ ~ollegaa a.re mostlJ 

1.b~ra,l ;8urts. eelleges ~tth teaeher-tr&.ining programs. Ae

ori:l1ng to the ee.ta.tagua1 of the$e lnstitutions, of the 

we.nt.y-f"ive l!l!l .. them.at!oa teaehers listed" two have dGctor• s 

eirees., e,&·vent~en have ma~ter• s ·degr&rHJ;, @uti tliX have 

aohelt)l"'' s degrees.. This 11 net a tair 'i1J.dia:1.rtt1on o.f the1r 

ual.ifics:tion1 :tor t\iJenty lfJJf the twenty-three me.the~.t1ca 

urther worlt toiiard ~dvsneed degNes. 

The, mRthenurt1ce ·e~urseg with ·which th5.s studf is con

erned su:·e ~eetricte~ to the. eu!lft,omA;ry freellman a.nd soph

more co-trraes. 'these ~r&: c,,ollege- algeb:r&t, trigonometry-_, 



ll 

en.e:ral or bat!!it:! m~:thematl.ee, plane e;natlyt1c. ieor1etcy, a:nli 

iffer,en:t1/!ill caleulue. 

Blo attemnt is ma.de in tl11s lnvest1g~t1on to eompai.re 

:r to contrlH'lt the mat.tiema.t1es programs er ~,ehievemen:ts ot 

ha, eooper~ting 1nst1tut1o:ne .. 

It is recognized th~t thie investigation de,9.l~ with 

,nly ,on, aa:peot of comp.lets evalua t1on o.f t:he m.athem~.tics 

,rogr~rne of the eollegee and is, ther$f:ore, 11.tdtea to the 

!Valuation ot the mG:the.rn~.tios obJeet1ve.s. a,.na make-s no 

:laim ot 1denti.ty1ng otherc value~ o:r eontrlbutions. 

In ordel" to aocompl1.sh the first et.ep in the solution 

,t th~ nroblem of th1e study, a. ttu•vey WiiiliA:\l m~-d~ o.f the 

.1terature de.alin.g with the airo:s o:f higher eduee.tion 1rt 

~ene;ral and the obJeetives of mathsmatieal trs.ining ln 

)etrt 1eular. !he 11.t-erature surveJad included boolr1 and 

fourn.~ls in ec.luc.~~t1on,. mq:t'hematies t~xtbock.e,. college and 

in1 versi tf ea:ta.logs • 1~athernatici!tl Journal e:; and :Publi shet':l 

mi unpubliahed doctoral dissert~tio:n, .. 

The textbooks, syllabi,. outlines, a;nd btbliographies, 

ised in the m~,the.roa.t!cs eou.rees .of the e<:loperat1ng colleges 

served. as sourcHis ot d.a.ta tor thi.e investigation.. 

The te1rte ~,mi ex~minations p~epa.red 19,n,d, 1idm1n1atered 

)'Y the teael"H.trs of mathe111ati<J:S in the ooopent1ng colleges 

bt the !11 .. st terl1; of tb1e 19.57 .... 1958 s.ch.t">Ol ·;re,ar tServed as 

turth~r s~urees ot data,. 



12 

The cuest1ormaires whioh were conrplet.ed .S'!',nd returned 

by a comx,etent Jury of experts ocmeti tuted ~nother s(.niro~ 

of .(.]~ta. 

Ftu:•ther int'orzllation was received i'ro111 the Q1tiestion-

11a.ire aen.t to the lWJ:.themat1c!11! 1netruatore of the seven 

~olleges. 

Tb,e e:xam1nation pr,a'Oa.red by ths writer !ilrtd adl'a1n1irtered 

to a sample of studsnts in the coope.rfiting ~ollege~ y:teliled 

ru.rther in.for1natlon used in thi~ stu<iy. 

In this oha;pter the author ha.a; g1:ve.n ~. ~t~tement of' 

the problen1, the ne~d for a,,11.d :marpo se s of the stu.d.y, t,nd 

~he sources of ds.ta iii,S well e.s the scope a,nd. 11m.itations 

,t the problem. Fu.rther.mo:Nl, t?~ ,short dieeus.sion la found 

ln this chapter cone,erning the :reeee,reh pravtous:ly don@' in 

rel~,ted studies, ancl certain terme, r,Jhose rruian1:nge might 

,e in doubt, are ol~rlfled. 

Chapter I , 1;.1hicl1 tolltnJs, deals ·with the rirocsdures 

~nd methoc1ology e.mnloyed in the eollectlon ~.nil an!.?,lysle: 

,f the da,ta. 



C.HAPTE.R I I 

METHOJ) AND PROCEDURE 

The nurpoee of thle chapter 1 s to give a.n expl na tion 

' the etep e t a ken by the '\!>J rit er 1n order to find a. ~olut1on 

, t he problem of the study. Ths methodology and p rocedure 

1r ob taini ng t h e necessary informa tion a.re g1ve:n 1n ·thie 

,a.pt.er. l n<! luded. it"? e. d e scr1. ·tion of t he method s used to 

rmul ate a ciue sti.onna1r5, tc select a jury of ~xperte to 

dge t b e objectivee of the c.:ue!tt1orm i re , and to p repare 

test .a.dmi.nister~d to ~ sampl e of" stud ents. Al ao, this 

a.nter dea l s i!! 1t. the !:Oll-ec tlon of t he data f r om t h e 

e·st1onna 1re eent t o mat h, au:1. tlct tea.ohe re 1 11 t he seven 

llege e - nd ot her , ~urcee. 

Ob,ject1ves :rr om College Ca t a l ogs 

A 11st of objectives wa s formula ted from the many ob

ct1vee found in the se·a rch of published and unp ub lish~d 

·teria ls. These ti ure ss in~ lud '!d rire:t's.c as and inti~oductions 

textbook s; !l.rtlcle s 1 n a. t h e::nat1ea l j ourna l s , college and 

i ve relty «•atRloge , and '1 octor~ 1 d1 ase r·tation ~w 

1.r·wo hund red college , j unior c ollege , and un1versl ty 

t P.i. logs 1n the llbra.ry ()f Dkl aht'>m,::. ;:)t.,. t e Uri1 v ,:,. r s1 ty uere 

amined for objectives of freshman .9, nd eophomore r.natbemat1ce 

13 
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,urses. \1s.ny of the c taloge did not set forth t he objee

Lves of t heir mathern!ttlcs eoureee. Some o:f t he catalogs 

tve t he objectives in the .form of' course content thile 

;hers gave the objectives , ·xp11c1tly for each course. The 

,ject1ves given belol~·: .whict,. were ga thered from these 

lta logs a.re representat ive of a ll t he object1vee of the 
( 

,wer division ma.thematics oourees found in the t wo hund red 

ttalogs i n t he Okl ahoma State Un1vere1ty libra.ry. 

The obJectivee of the Oepa.rtment of Ma t l ematiee of The 

~riculturgl and Technical College ot North Carolina , as 

,t forth in 1te ca t qlog a r e t he follo~ing : 

1. 

2 . 

3. 

4 . 

To review and etrengthen etudentA in the ba sic 
fundamentals of ms.thema.t1ce 1n order tha t they 
may be adequately equipped for expressing or 
1nterpret1ng quantitative ideae in this a.nd 
r elated area. s. 

To rov1de an op-portunity for all student s to 1n
creaee their sense of utility of the subject 
matter by emnha e1 z1ng t he a.pp11cat1on of r.1!1. t he
ma.tioal roceeeee to probleme involving persona l 
and eoc1al living. 

To equip the etudente whose interests e .. nd a.b1li ties 
lead to further study, reeeareh, and/or technology 
with an adequate m~t hemat1cal ba ckground. 

To contribute to the teach ing eff1o1ency of prospec
tive secondary school ma. t hernatlae teachers by 
insuring mastery of essential eubject mate r1.ale, 
a nd the development of a rea sonable degree of 
skill, accvra.cy snd speed in dealing with these 
materials. -

It wa s found in The Un1vere1ty of iyoming catalog 

rrat one of t he three a i me of teaching mat hemat1os in college 

1~gr1oul tura.1 _!l§. Teohnica). College .Q!. North Carolina. 
~llu, (Greensboro, 1954-19.55), pp . 16.5-lb6. 
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e ·the rollcwlng: 

1. For 
a.) 

b) 

c) 

its own sake 
For the intellectual and Desthetie plea sure 
it gives. 
In order to hear !lnd read understa.nd1nr 1Y much 
that 1s said a.nd 11r1tten tlbout today's problems . 
Ae one of the greatest contributors t o the 
cultur~l life of the race. 2 

T:e ca.t Atlog of Fresno State College outlines the ma.the

iatlce ooureee, thus 1nd1ca. t1ng the desired objectives in 

,erros of mathematic 1 ide· e and concepts to be developed. 

n g1v1ng obJsctivee for mathemat1c e in general, the ea.ta.log 

' J. }'reano State College sta tes: 

.,fa.thematics serves a s a part of genera l educa tion, 
a s e.n integral part of technical etud1ee in physical 
ecienos and engineering, as a foundation 1n other 
fields of study~ and as a pure ecience tor those 
interested in ,:uathema..t1es itself a.na. for tb.oee \\?ho uee 
it 1n some a.p _ lied field Ruch a.e .etat1et1ee, economlca, 
or actua rial wrk . A Drogram of tra ining 1 e offexed 
for tea chere of mqthematice i n seconda ry schools.) 

The a i ms of ma.them tics tra.1nir.g in the 1.o ·•er tlivlF:1on 

1! the college as determined by the contents of the courees 

escr1bed in the Freeno State College Cl:!.tt:!.log a re: 

Trigonometry: Concep t ot g, function, elne a nA eos1ne 
functions, t able8 and graphs, other trigonometric 
tunot1one, :1r1e nt1 tie s and eque.t1one, trigonometric 
:functions o1" a.nglee, solution of tr1~.nglee, loga.ri th.ms. 

Analytic Geometry: Functions ~nd their graphe , trans
formation or axes, str 1ght line, eurvee includ ing 
eonic eectione, . a.rametric eauations, pola r coord1natee 

2u n1vere1 t;t .Q.t ~om1ng Bulletin, (La r amie, 19 55 ) , p. J30 
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Differential Calculus: Limits, theory and technique 
of differenti~tion, differentials, law of mean, 
applications. 

The University of Chicago stated through lts catalog 

~hat the major aims of its one-yea r course (Math. A, B, C) 

ire: 

..• to train the student in the elements of sc1ent1fi 
discourse and their use in the statement, organization, 
and communication of ideas (logic, deductive theories); 
mathematical thinking (abstraction, symbolic expression 
structure of mathematical systems); and to supply him 
with certain conce ts, facts, 9.. nd methods basic to 
exact science (rela tions and functions, number systems, 
a nalytic geometry, trigonometry). 

The major aim of Math. 150 (A, B, C) is to train the 
student in the fundamentals of diff~rential and integra 
ca lculus; the course being organized a round the concep 
of limit with the aim of giving the student good under
standing of the concept and its place in calculus.5 

At Florida Agricultural and Mechani cal Univer sity, the 

objectives of "Introduction to College Mathematics " are: 

.•. to explain (1) how the va.rioue branches of 
ma.thema tics- originated; and (2) how they have been and 
are now being used in the development of man's civili
zation. This includes the meaning and application of 
the sine , cosine, and tangent functions, the meaning 
and applica tion of logarithms, a nd the fundamentals 
of mathematics of finance. 

Col l ege Algebra: A review of elementary operations 
fellowed by a study of the function concept, loga.rithmE 
quadr a.tic functions and equations, eouations of higher 
degree, and complex numbers. 

Trigonometry: An elementary treatment of the trigono
metric functions which continues with a graphical 
discussion of the right triangle and of the oblique 
triangle; applications. 

4rb1d., p . 22s. 

5The University .£t C.hicago catalogue , (Chicago, 1958-
59 }, p~8. 
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Anal:yai a I: An introduction to the conce ts of analytic 
e eometry nd calculus, embracing element_ry treatment 
of the strai _ht line and the circle, and differ entiatior 
· nd integration of simple a l g9braie forme. 

Analysis II: Ad v need algebr a and trigonometry include• 
quadrA.tlc eouation9, progressions. the bir:om,.a.1 theorem, 
ioEa.r :it}•,:1 , 1nequa.11ties, n:u theme:tioal i nc uctlon , and 
complex number s . Thor ough tre tment of the tr1gonometr1 
functions and solutions of tria nglee with a · ~11aat1one. 

A. na J.yt:le Geometr~': TrP-a tP the ~trP~~~ght 1:\~ e &na conic 
sections in detai l; rotictt1on ot axee,. par metric eoua
tions l\ e.ntl oo lar eo()rd.1 . tes. RACOf:!'ti ti nr, a eurve 
from its -.quation is emphaeized. 

r.8 ltrnlt.HJ. I~ D~eJ.n w1 th the dertva.tiver; a.nd d1fferent1a1 
of both ~lgabra.ic ~na tran e1.oend 0 nte1.1 :runot1ons·, ppl1-
c~. tion of maxi mum ,e,,, r.,_d c1!limum, :~e.r &.m~tr-ic eoua. ti one, 
_ nd p ole,r eaua tigns , curva tur. , the .• :iw of the mean a.nd 
it!!- application. 

r kan~a s Polytechnic Col:'..ag~ a.re found ln 1ts eAtalog : 

Tne objeet1ves of th~ d~pnrtment of ma.thematics are to 
se1st the stu ent in the acc:u1~1t1on of important in

forma tion ~.na ll\lor . e :r.r.ier1encrn. in tbs cultivat!.on of 
useful work hablts and ~tud7 ekille, in an appree1a. t1on 
of the e esthetic ve.luee of ma.the a tioA and of th~ role 
it he. a had in the (?; r•owth of our culture , and 1n the 
development of eff~ctlve methods of thinking , sal able 
3k111e . Bnd certa in harrl-tc- e x.preee 1ntanr;1bles rep
reeented by f ~irneas of judgment and intellectual 
h one aty. 7 

Northea stern Okla.homa I a nd ? Colleges s t a t"'A in 1 te 

at l og that m.thematioe stu'Y ,1ve . a basl! tor un .erstand-

t ls .further eta,te{.1 here th~. t a t hernf:l tict1 develop~ lntel-

6[.lo:r:,!9.!, A ~ ~! !LE.!.!E:s1.~l Q_&~!l.2ffil~, (Ta llah~e see, 
955 ) , pn . 12)- 124. 

71rkansa.~ Pol~techn1o C olleg~ qa te,i)os, ( Rus!llell ville, 
9 5 5·-.So ) , !' . 77. 

8~q_rthe~!>JU!l .915.!.!~ A J!.n\! M, CQ.Ue~ Ca~.a logue, 
Tahleouah, 19 57- 19 59) , p . 66. 
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etual initiative, creates an idea l of clarity and prec1eion 

rec son1ng, and increase~ the 1mag ina ti ve p ower of the 

udent ln general. 

1'.,rom the oatalog of Benninpton "'ollege, a. New England 

rle' school, eom the followi ng .a.! ms of t wo a.them tice 

ureee: 

College Algebra : Seeks to develon the student's po¥.er 
of snalyeie. Beginning 1r1 i th the eonce_ t of number t he 
fundamenta l al .ebra1e nroceseee will be dev0 lopea 
rapidly, emnhe.sis being _lacer! upon the role of defini
tion. Extene1on of definition and an introduction to 
rigoroue deduet1ve methode of nroof will be served by 
the close exe.min3.tion of Pascal's triangle and tentative 
statement of the Binomial Theorem wi ll be derlved and 
will serve a~ ~n 1ntroduct1on to nr oof by i nductive 
methods. Such other topics s er utatione, combina
tions ~nd probability will bv oonPidered if time ner mite, 

Plane Trigonometry: Fro the 1n1t1al definitions re
l a ti.ng to the right tria ngle~ extensions of def1n1 tions 
to ratios of anglee of a.ny ~ize 1111 be made . The 
course 111 develop through a study of the graph8 of 
circular functions, solutions of trigonometric e uat1ons 
solut l one of oblique triangles. ( Students will be en
couraged to relate9 their f1nd1nre to p roblems encountere1 
in everJday life.} 

Cbjectives from M- t he tleal Journals 

Articles from mat ematical journ ls such a s School 

; 1ef!Q..! _!U9. Mathematics, ~ llath ema.tlcs Te,acJ2~t, !:tnd !h~ 

!l~!:kfill Ma t hematic.g l Mpnth'.bl were ueed as a. source i n the 

ompilation of objectives for the aueAt1onna1r e . In dis

using the oua 11t19@ tha t our future ec1ent1ste and ma. the

Rt1c1ane should have , Norton s t a tes the following: 

9Benn~~l9.n Col~~ Ca ~alog. ( ennington, 1955- 56), 
. 29 . 
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Mo. t uthor ltl as agree that the fol lo~i n traits , 
oua.11t1e s t a nd cha.r a.ctsrist los a.re ones of' p~rtieula..r 
value to i nd ividual s 1nter~ etea in ~cientifio and 
mathematica l endeavors •••. They are: 1 ) Denendab111t 
2 ) Goa l i r ec t ed ac tivity, J) Exner1 en.tat1on, 4) .. uman 
r el a tionsh i p s , S) Logical thinking, 6) Cr eativity, 
7 } self- t"'x-preseii on , 3 ) Patience , 9) Modeety , and 
10) Alertness.lo 

Hender son and D1ckmanll 11 st some ninety- seven needs 

r pr ospective students i nt e college of engineering . The 

,llolti 1ng need s , among others, a.re found in their _ rticle: 

rnce""' t of a n apr-,ro .i m ·te number; concept of a l gebra ic 

tr1 abl s an con~ta.nts; pre·nf!.r a. tion and inte r nrets. tion of 

;at1 tiea l gra., he; common s· ecial pr oductA; liiwe of ex

mente includ i ng neg,() tive nd f r act i onal exponents ; solut101 

~ a rair of linea r eaua tione 1nclud1nr solution by deter-

.nants; solution of a cm dr a tic ecm1:ttion by fe.ctoring, b y 

,mpleti g t. 1 eouare . a. nd by the formula; d it.ion, sub-

•aoti m1 , multi u lica.t i. on , a nd. a ivi si on. of r ad lea.ls and comple: 

unbers; eo1llputation by means of l og .ri thms ; i nter_ ola t1on; 

mcep t of locue; l a.-r. e of elne~ , cosines, a nd t angents; a. nd 

,noep t of a vector. 

Included a.monp; the aim.~ given by Schaa.t l2 a r e the 

10Monte S. ~orton , Develop i ng Success ~ua l1tie e in Our 
1ture se 1entiste and Mat h emat i c ians, 11 Sch ool Science e. nd 
~!~~. LVI I (1957) , p . 620 . - - -- -

11K. B. Hendereon and Kern Ui o man, "Mat hematica l Needs 
· Pro~pect1ve Students in the College of Engineeri ng , " 
Le Mathemati cs Teacher, XLV (1952) , pp . 89- 93 . 
- -~- · I -- ••• ---

12i . L. Schaa f, "The Teachi ng of Trigonom~try, ti pp . 446-
r8 . 



· o 11 ot- 1 ng : 

1. To give~ t horough working kno•ledge or tri .onom
etry. 

2. An 1ne1ght into the ueefulnese of ma thema.tice is 
gained from trigonometry fe.r more than frori any 
other collrse. 

3. An introduction to the idea! of mathematically 
de~cr1bing a eriodic function. 

4 . An a.. reo1a.t1on of the beauty 1n the marveloue 
combina t1on.e of which trigonometric functions 
are capable if! a. worthy aim. 

5. To giv e training in functional thin.kin throu h 
grq hic . 1 re-preP.entation of 1'unot1o al rela tlone. 

6. To develop the power of qua.nt:ttat1ve and nsioe 
percent1on and a at1~1 1m5t.~1nation . 

?. To develop nentAl h&bite of an lyais, ax c .ne~A, 
~nd lo~ical or~an1zat1on . 

facDv:t'fee13 said that the f:lr19t objective 1n a cour!ie 

.n caloulue has to be the b sic techniaues of differ~nt1a-

.1on and integration and tha.t ou.r roper go~ll in the oa leulu1 

s to develop the student• e abill ty to int~rnret the phy~1ca1 

1orld in na thema tica1 terminology. Macuurfee further stated 

,hat t he :f1ret course 1n calculus Ahould be ri ~orous up tc 

,he capacity of t he stu-ent to g,:;:rcrec1ate rigor. 

Hassler le a good example of some of the earlier 

1ri ters who em· ha sized some of the more int ng1blA objee-

ivee. Hass l er, ~riting i n 1929, said: 

A knowledge or thg h1!tory of the develonment of 
m th~catical prooseees he ls le rninp will kindle the 
nupll't1 1ntere$t in the eub,1ect m~tter. . .. A kno· 
ledga cf the hL tory of' math ematics gives ••• an 
annrecla.tion of ths va.lus of the "'ubj""ct ~nd its in
;;sparable "nd. viftl connaot1on -with the development 
of c1v111zatlon. 

13Mac0uffee , P . 335. 

14J. o. Haeeler, "The Uee of M.:ithe a t1eal History 1n 
·eaching, 11 The '1a. them:st1ce Te9.cher , XXI I (1929}, p . 166. 
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lthough No\lan a mitted that there 1ere other <rorth

hile objectives, he c lae Ri fiea t hs major a ime of mathematic1 

ea oh1ng under t wo ma in headings. He wrote: 

I do not underestima te the value of practical appli
ca tion in the teaching of ma. thematics, nor the nece~s1tJ 
for the mastery of mecha nica l skills 1n numerical and 

l gebra1c opera tions. I aseume that these a re t aken 
ca re of, a s a matter of eouree, in our 1n8truot1on. 

There are t wo mg,1n a i ms 1n the teaching ot college 
matr e ma t1ce, whether to liberal a rts students or to 
students of engineeri ng . These, in order of i mportance, 
a.re: 

1. 

2 . 

Tr 1ning 1n prec18e thinking and a gra sp of 
r1nciples. 

The ~e ,u1s1tion of 1nform~t1on nd a maetery of 
certa in technica l Ak11ls.15 

Fehr, when writing on the purposes of the study of 

1a. t h ematice, ~aid tha t there a.re e, t lea~t four funds.mental 

:N1ls that should be a ttained . They a re g:1ven bel m,1: 

First it should serve a e a functiona l t ool in solving 
our • . . problems. 
In the sec-ond p lace, ma t h ema tioA !erve!II s a handma iden 
for t he ex l a na tion of t he quantita tive e1tua t1one 1n 
other subjects, such a e economics, phy~ics, navigation, 
fi nance, biology, Rnd even t he a.rte ...• 
In the t h ird place, ma. t .n em tic , • hen nroperly eoncerne< 
becomee a. model for thinking , for develoning sc1ent1·f1c 
structure, for drawing conclusions, ~.ncl for Aol ving 
n roblems . • . • 
In the fourth l ace, m.qthe .atics is the liescr1ber of 
t he universe about u~.16 

In the Fifteenth Year Bookl7 of The N tion 1 Council 

15N o-w l a n, . . 7 8 • 

16Howard F . Fehr, ttReorlent a tion in Mathern tics Educa
~ion, u _Te!ichers Q.o l !!te,e ,Re~, LIV ( 19 53 ) , pp . 4J0- 439. 

17i;-; . R . Reeve, Editor, F1ft.eenth Yea r BoQ.k, The Nationa 
)otmcil of Teaohere or Ma thema t1cf!, The :Pl a ce of !.a t hema.tlcs 
L n Second~r..z Sduc tlon, ( Bure u of Pubi1ca. tfons," Columbia 
Jri1ve·rsrty, 1940L . . 253 . 



r Teachers of r.a thematlcs, the objectives a re clJi !,:te1fied 

1der th~ following head1n~s: 

1. Ability to think clearly. 
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2. Ability to use information, ooncants, and genenl 
pri nciple@ . 

3. Ability t o use fundamental skills. 
4 . Desir ble attitudes. 
5. Interests and an. reo1~tione. 

t:n-:ler ;1a.b11i ty to think clea rly" , a re round such 

itivl ties a e "gat hering a nd orp,:anizinp; data, " "dra:wlng 

>ncluaions , n a nd tte stab11shing a nd Judging elai rus of proof ~. 

)me of the a ttitud es which a.re considered eeira.ble are: 

L) Ree ect :t'or knowledge, (b ) Respect for good wor kma.neh1p, 

: ) Respect for understa nding, (d) Socia l-mindedness, 

i) o en-mindedness. 

In a.n a rticle concerning the teaching of a first course 

1 calculus, Ps_r ker lists the following ma.jor objeet1vee: 

1. To give the student an understa nding of the funda
mental concepts· of t he e:ilculua ana a u oint of 
view rela tive to t he histor!ea.l "background <>ut 
of which these conce . te grew . 

2 . 1 0 develop _roticienoy in the man1nulative sk1118 
of d1:fferent1a t1on and .intep-r a. t1on. 

J . To develon t he ab111ty in ma.kin@: )ractica l ~n-o11ca
tions of the ~r1nciple l ear ned •.•• 

The concep ts of a function, a va.r1 ble, increment, 
limlt, and eontinu1ty re abeolut1~y neeessary stenn1ng
etones for the beginning student . 

In describing a pl ~n for a . rogr am 1n ma thematics tor 

.bera l 9.rts student s , Allendo~rf'er ,. rote: 

In thinking of. these students ... First we have 
utility as a. chief r~a.son for their stu y of m!:! themat1ce 

------~ 
18James E . Pa:r .. ker, 11 1rhe Tea ch ing Ob~1ectivea 1n a li'irst 

mree in Ca.loulus , I! ~ Ma. thematics ,:t~cher, XXXVII (194Li), 
347. 



••• second , nv1.thema+ios ls tr, d ·t iona.lly 1:no-wn 81. £ a 
lo~icF.tl subject, s:; nd its pursuit is su. ,'r osed to im] rove 
the ca aei ty of the min,j f or reasoning . And, f -.nally, 
the ~tudent may hop e to attain some understanding of 
the n ture of m themat i cs a nd of 1 ts contribution to 

- 1 A our cul.tur!.-"7 

In a...,nar i blug the sthem,s:i.tic . p r11g r e.m at t?:ie t niversi.ty 

f Chicago , Northrop outlines t h e ob,Jectiv~s s; s follows: 

••• the student should be t aught to think a~auctiv~ly, 
to know l-Jh!'.t a deductive system is , tc vnd ersta nd the 
rel t1on between ~m ab stract 1,.,duct1ve nystem ~1'td i.te 
mo,:lels , or cc,ner~te inter :nr,t-s t.!ons, ~.rid tc hsve ~(Yi:-H~ 

appreel t1on of wha t rigor is and how it may be achieved 
Add to this the f a :::t ths. t he should l"';l. !'n , both for the 
skills t hemselv~s e.nd for the a rt they t 111 lay in 
h is l ~t e r c our ~e 1n r.cleno°', h ow to understa nd ea'ld to 
ae~ l w:tth the r.roble.m of t L n.tity a nd epa.c~ ., ~n.d ·the 
content cf a ye!lr c cur se in ma thematic e a.:p_. ror,riate to 
a progr am of lib .. r8_l education becomci s f irly cle~r: 
It sho,1ld lncluae at least t h e ~tudy of lot'" ie, a l :rebr11, 
- nd g eo - ·try. 20 

Among tbe pub1i f h 0 d and un_ ,u li r.hed. d1 ssert t1 rts F.!Cl!l~ 

bjectives f:,x- the uent1onnaire \<rere found . 'l1he abntre. -t e 

f di sserte tion e f otu1d in t h e lib r ary of ('klahome. State 

'niversity i-Jere se9.rched for trn9.ble objectives. Tha :: Ho:ci!.tl 

1ertatit1n e: f rom other nniversi t i s for the irrvP-stlga t or. 

----~-----------
190. B. ' 11endosrfer, i 11e.t hema. t1ee for L1bere.1 Arts 

!tudents, 11 The American J a them:'.llllli Mon.thll, LIV {1947), 
) . 5?J. 

20E. P . Northrop, '·The Na thematics Program in the 
tolleg~ of the University of Chicago," The American 
~hema.tica.l Mo 1t,hlz, LV (1948 . , p . 
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The disserta tion by Banks21 roved auite fruitful in 

h 1s ree.peot. I n his tudy, Banks c ompared the rela tive 

ffectivene s s of genera l mat hematics and college a l gebra. in 

mproving the l!!.b111 ty to think er1 tieally. The res., onses 

hat Banks received from 21J college s and universities 

nd1cated that the ability to do critical or logica l th1nk1ne 

.s considered to be the most important contribution which 

,he study of mathematics hae to make to the eduoa t1on of the 

1tudente who are not to specialize in ma.thematics. 

In a study undertalren to a id 1n the cla r1f1ca t1on of 

,he role of mathema tics in the . rogram of the oommuni ty 

:ollege, Bentz a rrived at thirty-one critica l ma thema tica l 

•equlrements for the community college etudent. Among these 

;hlrty-one recu1remente, the f ollow1ng obJeot1ve e were tound : 

1. Skill 1n eomouting with integers, common fractions 
2. Familiarity with terms used 1n the i dentifica tion 

of va rious numb~rs 
J. Ablll ty to interpret and express relat1onsh1p e. by 

meane of a chart, formula, or gra:nh 
4. Skill in setting up a nd eolving simple eauat1ons 

to find the value of the unknown number 
5. Ability to make a p roper selection and use of a 

formula from memory or from a reference source 
6. Ability to carry out an interpola tion 
7. Understanding of the usefulness of a system of 

coordinates 
8. Understanding of the meaning of the more common 

symbols used 1n the field of mathematics 
9. Ability to collect and. t abula te accura tely va rious 

kinde of numerical data 
10 . ~nderstanding of t he s1gn1f1o noe of such funda

mental statistical mea sures a s the arithmetic 
mea n, median, mode, r nge, and sta ndard deviation 

11. Ab111ty to use the slide rule and calcula ting 
ma.chines t o perform various fundamental operations 

21John H. Banke, Critical Thinking !n, College Freshman 
~athematics, (unpub. Ph.D. dissertation, George Peabody 
Jollege tor Teachers, 1949) , p. 15. 



12. 

l'.3. 

14. 

15. 

16. 

17. 

Underst n 1ng of the m~Lning of a. logarithm a~d 
the ab111ty to use 1t . as crt cut in makint 
oalcul tions 

25 

C:k11l 1n the lHL of' tha sine, cosine, . nd t _n ent 
trigonom t rio r 9. t1oe in cleterm1n1ng d1et ncee .nd 
angl e a 
A'••ar•ness of the 1m ortanee of do1ng ·c - reful, 
!iCCtlr te w~rk a.nd ot ohec 1ng r~sulte 
•' 1~ ranee$' of' the 1mportance of ev~lonln. correct 
hab1·tp of clerical nattJre in ~·r1 tin!! f1guref! 
Ab111ty to eal 1nt lligently wit 1 t ,e :natter or 
locus, invest· ent~, f.> nd. t 1 ooet of borr o ir.g money 
Ab111ty to ma e selection f th 0 ~1gnlf1cant f cte 
ln given problem, 9-nd to !1 '!'"'ly the necessary 
techn1 e to 'bring ,., bout a sa.tieftiotory solution. 22 

Obj ot1v0 s fr m ? vXtbooks 

xtbook s for course . in f're ea':18.n nd so homore m the-

~t ics ~ere e ~mined in order to find the objeot1v~s of th~ 

uthore~ orty-three te11:tbo·oks wer.o ex .mine . l n0-luded 

-ong these books e:re those u ed in t s coo.per . ting oollegef! 

f this study nd some f und 1n the 11br ry t t h is vni1v4'rs1t 

hese booka h ve tide r nge of ubllc tion at . e--19:0h o 

956. The aims o.f the uthort=! 1.1ere determined by n analye1 

f the ref_ ees nd 1ntroduet1one of t he textbooks.. b1le 

o.me or the textbooks d i not s t te the o'bJ~ctives or the 

uthors, other gave detAile-d obJecti es for t 1e coure • 

Typica l of some of the l g ebre. te tbook 1s Col~ 

3 t a te t h~t their book empha~izes 

------·~-----------
'.?. 2Ralph orter Bent,: , "Critie l Math.m. t ieal :"e ~ire

t~nt s !'or the ? roer3.m of t h e 'fo . unity College, fit AQ. ~t~o.tJ:1 
~ 1sserta. tions, (Geor ge P0 a.body Collt:! r:e for · eaoher s , 1: 52 
~ ~ 13. 

2300· . 1ttee of C llee e Algeb 
~ori- , 19.56 ) , . 1x . 
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·1gebra1£7 technicue i • • • t:J.nd is sufficiently rieh in 

1t er:pr.et~tion Rnd general proble s to develon th~ atudent'e 

, "ere of s.na.lyaie .... <::tress is lal~ upon conc.ents,. the 

.terlal is presented w1 th logical rigor,. they sav. The 

:thor $ f urther ntate that 1n orae .r to ada to the cultura.1 

turi ty cif the tuaent, many brief yet comnlet.e h1 stor1c 1 

etches of elementary ma thema tlc s ii.re g1 ven. 

Cooley a nd others give the cultural objectives of their 

xtbook to be the following: 

1. To ~how how roany of the fund '9.ment a l 1deas of m!it. the
ma tlce have their sources in _hys1ca l experience. 

? . To shm, how, from these i deas , m~them t1c8 bui l ds 
broad logical theories i.,,hich have wid "' a:opl1c tion 
i n the physica l, b1ologici:tl, a.n Aocial sciences., 
the arts, a nd Jhilo eophy. 

J. To she~ that rna thema ticA la a vast unified system 
of reasoning. 

4. To acqua int the student with the lor 1cql structure 
of them thematical syetem and thus pr ov1 e him 
with .. Bt ndard of exact r saeon1ng wb.ioh should 
help him to aohieve a more critical at itude toward 
conclusions arrived a.t 1n other fields. 

5. To sho1:.1 that science and philoso ,hy a re 1.nd-bted 
to mathematics for many orec1ee concepts , such as 
veloo1ty, mot ion, and infinity. 

6. To open the etud ent• s mind to the r ct that the 
develor,ment of ,_gth~·mat1cs from ancient to mo<lern 
times has been an imoort nt f ctor in the develop
ent of civ111zat1on . 24 

One of the general m~thematics textbooks with a mo ern 

fp roach 1s E.Y.!lg_!mentals .:Q.!:. ~~hem!!,t .!.9.!· Th~ e.uthor of the 

iok g ives the follow1nr, e.s the objectives of the book: 

1. An apurec1ation of the nqtural origin and evolution
ary growth of the basic mathematical i d ea.a from 
ant1ou1ty to the present ; 

-·----
24i1ollis R. Cooley et a l., Intr~~µot_!Q.U to ~ thematics, 

lhlcago, 1937} , . . v . 
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c ritic_ 1 log1cs.l tt1 tud.e, and a wholesom.o. re peo1 
for correct re 8on1ng, rJ rec1se def1n1 tione, , n 
cl . r ~r aep of' un1 rly1ng . a~um'9t1r:ms; 
An underet,ndi.n :::- =f t1e :role of v.atlem. tic~ .. e one 
of the major hr, nch ~s of hun!!n end, v r, nd 1te 
rel ti.t1on.. :1th otlv"' r br,9.neh s ot t e aecumul ted 
w1~do,;.1 of t. e humgn raee; 
A lseuF ion cf sore of the eimoler 1 _nortDnt 
nroblem of -cure- ml'lth ·. aties :"'n:.1 !ta ,nnl1c:at1on , 
in~lu5.lnf "'Orne , h i c~h ,,rt m ooma: t~ t he a ttent1on 
of the ed ~ont i na 1 l. ymr ... n , d cau ,e h1ru needl~s f:: 
contusion· 
. n nn<terst n 1ng of t he natur.a . ".nd T'r..:,.~tioaJ 
1 nnort nee ct r, stul.~tion.i:tl thin 1np; . ... ~ 

, ~ thllll uth<H" f'urti.er d1ecu.ees ·the obj•ct1ves of th~ 

extb~.,k, h 

1"he Ruther has lnt""t\tl~ to nr e sent a o ur e in 
m! the:1 .~.tics ~ hi..,h ·i, 1 e rih, si e th.~ 1 4 stL. et1on bet, e~r 
fa.m111ari ty ~nd , n or tanding, bet 1~=:in og icRl Proof 
and routln~ ,, an1tn.llei.t1on, bi,t·· e3 crltte l tti tude of 
, 1.nd ~nd ha'h1tu, l uncrnestionin. belief, betwe~n .clen
tific knovlad~e , nd bot,. encyclo. !'tie 0011.:.ctlons ot 
faot a a.nd n1ere o . 1n1on 'l.nd onJ!acture. :il:nd hieh w111 
giv~ t~ ., -tudent a whole o.e ~ri"3elat .on f the nature 
zna impn:r-ta •1ee o! 1IP.1 thr,ma ic . • · 

Another .~utbt,r, D douri~n, _. ve the objective"' hieh 

e h p_,, h 1 , textboriP.. · ul , ass1et th1! student ch1eve. In 

he ~r~f oe of t he tri _onometry book . ritten by him is 

onnrt th?. fo11ow1na: 

In l- r1 t1nf! th1 I? book th,,. author h s had the f ol1oi.1nf 
ob Ject1 v~ s.: ( 1) 1 stimul:t .. t" the .tudent • e 1nte-re E1t 
~nd 1 otiv'ition, ~na +c, dee ~n his coTJ reh>ens.1on of the 
subJect . ~-o t hese ends, era 1 eie 1a 1 ld on ... noe:rt , 
nr1ne1nlee, , n g neral met ~de; trigo o, ~tr1c func-
tions ,~re lied to si , '_le rirobleme of m•n ur,, t1on, 
m eh3niee, ~ngl eerl nr and surveying; Rn1 the .. ,.,pll
c tion oft e funotion to the r fields 1~ t ~int~d out. 

26r·o1~ ' vi 
~ .._\._ . . ~ ,• . ·-. 
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.•• ( 2) To reduce the need f or memory wor k to mini
mum •••. To present roofs and solved problems 1n 
such aw y s to reduce the amount of neeessary verba l 
e.xpl a.na. t1on to a minimum, to make analytical ··ork order
ly, cone!ee and lucid ; a nd thus to fam111ar1ze the 
student w1 th a g~neral method of l" rocedure which is 
conducive to clea r th1nk1ng, and to greater free~cm 
from blunder, and to economy of time and effort • .. "f 

Rosenbs.ch. -Jh1 tman, nd Moskovi t r2 8 sa.1d that i n their 

1xtbook on trigonometry every effort wa. e made to _reeent 

te ma terial 1n a manner that is cle r and simple , yet 

;1mula. t1ng and r1goroue. They have attemp ted to empha si ze 

1ose ton ics l"Jhich a re gene.r a lly recogni zed to be e ssent i a l, 

lS. tever the aims of the student or the ob,1ec tive of the 

,urse. 

Ns. t ha.n na r elmer29 1rote that one or the objectives 

· ana lytic geometry should be the direct r reoa r tion for 

te study of ce :euluR . engineeri ng , a nd the nhy e ica l !:l.nd 

ic1al science . They say that a study of a na.lyt ie ge ometry 

m develop the s t udent' po -:ers of 1ntu1 t 1on and rigorous 

t1nk 1ng a nd can pr ovide him 11 th an ex~~~le of a unified 

,dy of thou ht . The examplee. a.nd problems 1n the book 

lb ody a:opl1ca t1ons to physics,. chemistry, qst ronomy, 

1g1neer1ng , and economics. 

27H. }L Dadour1an , Pl 1ln~ tt...~lm.llill!~tq, ( Cambridge, 1941) 
, . vii-viii. 

28J . B. Rosenbach, 
~ !£!.8.Q!!.Q.mt_~r;,y, ( Je 

29oav1 }a.than a .. nd 
~e\· York, 1947), p . v. 

E . A. Jh1 tma.n , a nd David Ao skov1 tz, 
York, 1937) , p . 111. 
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Buchanan and i:ah11n S1i1d in their textbook: 

Every mathematics instructor is ware of the urgent 
need to develop th~ brilliant st, ent and at the s?me 
time to 1mpiirt to the verage student some fe el ing for 
metheme.t1oR a.fl! a. 11v1ne: subject, one th~t has not only 
h~d ~ tremendo, e influence on the development of our 
eiv111zation, but is vitally important in present-day 
aff a irs. In i-riting this book i''° have kept therie needs 
in mind •. 

For the better stud.ents we have r:rovlded a sufficient 
number of more or lea ~ adv_ need exerciees and lso his
torical re ortB 1 ••• to ch!l.llenge his ability and m~ke 
him feel his efforts .re worth hila.30 

Maxima Bccher31 , of Harvard University, stated that if 

1all1tic geometry is p rol'.'e.rlj' taught it is a cl1.ff1cuJ.t subjec1 

td tha.t 1 t ehould not be degr ded to course in gr!L 1cs; 

lB.t is, eurv~ lott1ng 1 numerical nroblemEi. and the like. 

: says, ttThe one a.im should be to put the student into 

1sAssslon of n 1nstrUl!lent 1h1eh he himself a.an U.9!! in 

·oving new ge om~tr1ca1 t heore s ors lv1n~ ne problems. M 

In sta ting the ob,1ect1ves of hL, .. n9.1ytio geometry 

•xtbook, ...-1sa.11 st t~d the followinp: 1n t h. nref,;.ee: 

The course in an lytic rreo etry ha s eev r ~1 m~jor 
ob .1ectives, e~ch of hieh has b9en fully considered 
in the re ar t lon of this text. It sh uld follo in 
a natura l ws.y :from the student• s prev ious work in 
ma.themat1ce~ which lt is expeeted to unify; 1t must 
a.caua1nt the stud.ent wl th the methods., the SJ')1r1 t, and 
the essential facts of analytic geo .. etry; ~na it should 
stress the nart1cular ty es of geometric reasoning th~t 
the slident wlll encounter moat freauently i n his later 
,., ork.3 

30r . E. Buchanan a nd G. E. Wahlin , Element A .Q! ~~al~tic 
~metrz, ( New York , 1937) . p . v. 

JlM!\x.1 .. e Booher , FT a ne Ane1~{~!2. (ieQ,m"tl"'Y, ( Nev York, 
15), ~G . V . 

;2ch rle s H. Sis~. ~1,ltic ~em!~~rz, (New York , 1936), 
111. 
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Murnaghan, decla!'1ng tha.t the aim of calculus 1 e more 

1an mechanical manipulations and technicues, a leo stated 

1at hie calculu@ book aims t meaning and undereita.nding. 

e stated the following: 

The method used is rq,dioally ifferent f'rorn that of 
the currently p opular texts. Many teacher.. s .. em to 
t~al El.nd have no hesitation 1n expresPlng their f9el1ng, 
that 1 t is 1mnoss1ble t~ t ach ca lculus correctly. The 
be st one can do, they claim, 1 s to give some 1c1eg, or 
1hat the m1bject is about and to 1mp~rt, by repeated 
drill and praetic~ , profieienoy in the manipulative 
details of t h4 subject. The results obtained by thi s 
. roc~c1.ure are f a.m111ar; the ordinary student who ha.e 
wor ked ha.rd in the cour-se can tall you the deriva tives 
~nd the 1nt~~rals of t~e most sinister-looking function, 
but he has no clear and confid nt undgrstandint, of what 
~ derivative and an lntegrRl really are.33 

Neeley and Tr acey ar,ree that differential .qnd integral 

t lculus should h~ve two aims . They stated: 

The etudent who etud1es this eubject because of h1s 
attra.etlon t o .nathematics is not 1 ·'!11 e nl ~ :r.ed 1f he 
la.eke a fair appreciation of the ide ap 11cat1ons of 
the caleulua 1n illO ern sci~mce s . . d eng1neartng. en 
the other hand , the student who is r equired to use t he 
calculus ln some chosen field of science c n ma~e more 
intelli :ent nd extensive apnlioations if he underetande 
the und~rlyin:: principles of t1 ° subject. Lenee, 
whether mathematics is to be regarded a s the queen or 
the science s or as t he tool of the eo1entl eta , th~ 
study of the ca lculus for t h" future t each r of ma. the
matics and for the fu ture enr-1neer· ~hould d iff~r only 
1n the d"gree of e nhasis p laced on the theory and 
the a ppl1cations.34 

The oldest t extbook that the writ~r ex m1nea ~&s 

ritten 1 11 the f1ret t) r t of thie century ·by Gr anville. 

--------~-
.3:}'r , nci s P . }h,rna.gh1?-n , .!l!!~tenti~ l. -_.l?E. In~Rre.!_ 

~1£.!!J.us, ( Brooklyn, 191f7 ) , . :p . iii-v. 

~h,r . E:. N,1elsy and J. I . Tr .c-.y, D~t'..f~J:~!!.!:1-.E!.l !UlQ, 
.::.tegr .s.J_ C.'O!. l culus , ( h~1-,1 York , 19.32) ., p . v . 
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1e two all s of the a uthor were to h r . en t h student's 

1tu1t1on and to increa se hi nalytie b111ty. In the 

refac·e of t h e c a lculus textbook by Gr anv111 , one finde: 

The pres 6 nt volume la the reeult of an effort to 
write a mo"ern t extbook on th~ calculus which shl\ll be 
essentially a drill book. 1•li th this nd in view, the 
pedagogic principle that each r e sult should bs ma.de 
intu1 tionally a a well s ~na.lytioally evident t c the 
student has b~ 0 n kept constantly 1n m1n ... • The 
object hAs not been to teach the student to rely upon 
h is intuition, but in some oa ses to use this f aculty 
in advance of the analytic 1nvest1getion. J5 

In° study rep orted out of Teachers Colleg-e, Colu:nb1A 

n.iversit ·, in 1943 , Bro-wn.36 f ound that a. survey of the 

bjectives of gene r a.1 ma tbemat1os as given by the authore 

r more t han :t'1fty general mathematicl!':I textbooks i nd i ea.. tes 

hat the a i ms of general mathematics courses f a l l into three 

te or1es. They a r e ~1ve n below: 

1. To repa re the student for a profession, semi-

rofe eeion , or vooa t1on in , hlch ma. thematics is useful a.s 

tool e.nd empha sis is :r,,laced on :f'a c111 ty in ma.them~.tica.l 

a. nipul a tion a s l<rell a.e on understand ing of the concep ts 

nvolved. 

2 . To pr9pare students to be intellig~nt citizens, 

a thematleslly •.•• 

J . To attain botb t he _bove objective s by meeting the 

,eeds of the large academic term1na.l .m..ct themD.t1ce group and. 

---- -
3.5w1111am A. Granville, Elements ot· t he Differential 

:.rul Integrtl Calculus, (BoAton, 1904) ,-:-.-rr1-:--

J6Kenneth E. Bro"1n, General MP.: t hem tics 1!l American 
LQ.l,leges., ( Ne ~ York Bureau of Public.a. tions, Tea.ehere 
lollege , Oolumb1a. University, 1943), p . 61. 



so t o f ur nish n adequate prepar ation for the minority 

o wish t o pureue turt h-!lr cour ses in mPthematios. 
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Afte r obvious dupl icati on~ ha. been elimin t.<:>d , the 

jectlves given above !~ere 1ncor por"'ted into a single list 

seventy-three genera l 13.nd specific ob,,eotivee . .1.~l s 11st 

pears as A pend1x A of t his study. 1he selection of th~ 

Jectives ~ias ba.sed unon the 1'1riter • s opinion arrived a t 

om a n ~xaminatlon f t he lit~ratur~. 

Selection of the Jury 

These seventy-three obJectlvee \H?re put in que sti onnaire 

r m and sent to t h irty- nine out stand1n educator s i n the 

eld of mathematics. r · ese thirty-n.ine educators ms.de up 

e anal :i:'ro!ll which the j ury of ex erts •ere selec ted. 

Essential or1teria \ ere esta.bl1shed for the selection 

the experts of the Jury '1ho met some or all of the require-

int e given below . The cr1 ter1a ere: 

1. Extensive and recent excer1enae 1n teaching college 
mat hemat1ee. 

2 . Scholarly public. t1ons 1n educ. t ionttl .. nd/ or 
mathematical j our nals . 

.3 . The expiertP. muet have eho m interet.1t in mat emat1cs 
edae~tion at the college level a s svidenoed by 
one or m~re of the following ~ccompl1 shments: 

a) Publications in m~t hematioa l j ournals. 
b} .. embershi r, on speci a l c ommittees , such as the 

Conun1ttee on the Undergraduate i~rop,ram in 
.!athematlcs of the Mathematica l Aeeoc1a. t1on 
of America , a nd t he Commission on ~at hem .tics 
of the Co l ee ~nt r anee Examination Board . 

c} rL .. a.d of th,,, de_,a r tm.~nt .o.f ma t hematics 1n a. 
le ding collage or university. 

d) Author of a modern t extbook of mathematics 
for fr0 ehmen or gophomoree . 

e) l l3. t heme.tios instructor e~pec1ally concer~ned 
wi t h mathematics educ t1 on. 
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In order to increase the validity of the objectives or 

te ouest1onna1re, some experts 1ere chosen from college s 

td un1vere1 ties simila r t o the cooperating 1nst1 tut1one 

' this study. 

Table I belo give@ the names, locations, poe1t1ons,. 

td some of the qua.11f1ca. t1ons of the members of the jury. 

!fhat the jury members were well-qualified ie seen by 

te fact t hat eighty- six per cent of them '*''ere members of 

L ther The Ma. themg. tic 1 Aesocia tion of America or The 

1erica.n ~ thema.tica.l Society. Kenneth E. Brown, Specialist 

1 Mathematics in the United States Office of Education, a lso 

a member of the Reeearoh Committee of the National Council 

" Teachers of Mathema tics. C. B. Lindquist , a s recently 

o1nted as Chief for Natur~l Soienoee and Mathemat1ee 1n 

1e United States Office of Education. Duren 1e Professor 

r M thematice and a leo Dean of the College of Arte and 

~1enee s of Virginia. Uni vers1 ty. Se1dl1n 1 e Profe ssor of 

l themat1cs and De n of t he Gr aduate School or Alfred Un1-

ere1ty. Faucett 1s t he Chairman of the Department of 

iuoation and Profeesor of Mathematics Education at Ohio 

tate University. Jonee, Gager, Price, and Pingcy a.re 

olding or have held offices 1n the National Council of 

ea.chars of Mathematics. Twenty- two jurymen of the twenty-

1ght have had one or more articles 1n the leading ma.the

e.tica.1 Journals or the Mt1on. Twenty-five jury members 

re tee.ehere of college mathematics, ana ten a re ch irmen 

r heads of their departments of m thema tics. Ei ght of 



TABLE I 

NAME S, LO ATI ONS , A D EDUCATIO ,!AL 
POS1TiffiS . ·' JHRY MEMB ~RS 

--·-· _______ __..._ _______ .. __________ ·----
-------.--'"""-~--~---· ---~_.__.._~----·-------

r mne Location Position _____ ._.,...__....._~--------~-·-·-- ---~-...,._- --------
~. Beaumont 

rieth E. Brown 

L . Duren, Jr. 

old Fawcett 

a.rd !i'ehr 

11am Gager 

n R. r! t<~her 

H. C. Hildebr ndt 
11am .N . Huff 

111:p s. Jones 
.ston T . Ka.rnee 

I. Layton 
E. L1ndau1st 

iodore Love 

U. MacDuffee 

tee Mel!e~,e 

V . l awsome 

,e:r-t Pingry 

of Wa. shingt on 

U ~ s. Office or 
Education 
U. of Virginia 

Ohio St at e U. 

meachers College 
Columbia. u .. 
Florida U. 
Fisk Un1vers1. t y 

Northll e stern lJ . 

Okla homa tJ. 

u. or M1ch1gan 
Loui siane. State 

Stephen F.Auetln 
r. s . Office of 
Educat ion 
Fi ak t ni versi ty 

u. of 'isconsin 

? ew Jareey t,te 
Teachers College 

New York u. 
r . of Illinois 

Executive Of fice r or 
I.Yathamat;ics Department 
SJ)eo i i:,11 st for 
Mathematics 

rftathernat1cs Professor, 
Dean, College of Arte 
and Sciences 
Head, Depar tment of 
Mathematic s Education 
Heed~ ~a.thematics 
De .artm~mt 

Professor, M~.themat1ce 

esi stant ?rof ~s @or 
or Ma th ems, t 1c s 

Aesoc1a te Professor 

He d • ,a them t 1ce Dep1 

Aesoc1a te ~rofeseor 
Head; Mathe.mat1cs Dep1 

Head; Mathematics Dep1 
O,h1e:f .. !~&. tura.l 'o1eno~ 
,c;i.na M thema t1ce 

Head ; n thematics Dep1 

Professor of r-1athemat'. 

Head ; Ji[a thematios 
Department 

President 

Aseoc1ate Profe s sor 



Name 

ob rt r r,e 

. Vernon Pr1ee 
• B . Read 

o s e s R1ehar d aon 

s.ck L. Rowe 

1111am L. Schaar 

oseph Se1dl1n 

. P. Vance 

enr:, Van En en 

. Lynwood t ren 

TAuLE I (continued ) 

Locat1on 

Centrs.l Sta:t.e 

ti . of Io •a 

Wi ohit!1 r . 
Br ookl yn Col ege 

Bakersf1eld 
Junior \!ollege 

Brooklyn College 

Alfred U. 

Oberlin College 

I ov .n S'tlt te 
Te~ehere College 

George Peabody 
Col" e ,e 

----- ·- - -- ai oi. Z •• ------- -
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Poalt1on 

As .. ·i Atant Prof-a ssor 

Professor of 1-,9.t hema 

ead, s.na Professor 

:Professor 

P.' e .d, Me.th •mat1es 
Department 

Associate Professor 
ot Matherne.tic s 

Dean of Graduate 
School and Prof~s~oi 
of Mathematioe 

Associa te Profeesor 
of Me\. th~m t 1.ee 

A !!P.oc1 tn "'rof ~EH!or 
of Ma.t hematics 

Professor of 
M~them?tios 

·--- -.. ~ ------... -- ---------------·----
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h.e experts of thi@ study are authors or co-authors of 

~t hematics t extbooks. Fehr and Van Engen a re members of 

he Com,.11ss1on on M thema tics of t he College Entrance 

xam1n.-S1.tion Board, while Schaa f, Vance, Hildebrandt, Jones, 

nd Read have been editors of mathematical journals or 

dito.rs of departments in thet:ie journals. Hildebrandt, 

rown, and Fehr were considered to be specia lists in mathe

a t1cs educat ion by Woodby.37 

The consensus, therefore, of such a Jury should be 

ead1ly accep ted a @ repreeeritative of the best thinking in 

he· United St-a.tee with res_ eet t o the aims and obj.ec tives 

f ma t h ematic e instruction. 

Data from ,ueet1onn.si1re and Other Sources 

After the formulation of t h Q quest1onna1re a nd the 

1election of t he jury me bere ae described ~bov•, the 

1eventy- t hree 1.tem oue st1,onna1re, acoompa.nying lette r,; and 

1elf-addre ssed. return envelope .•ere sent to thirty- nine 

rxperts 1n the fie l d of m!tt hematics education.. (Ap:r,endix A) 

A four-point r a ting eoale was :r.,l a eed at the top of the 

'irst i,&ge ot the mimeogr!lphed 11st of t he seventy- three 

1bject1ves. Th~ experts ·were a.eked to a. ss.1gn t .o each 1 tem 

L v lue of 1t4-ll 1 "3 , 0 .2", or 1 11 in the Epaee :providec!, 

LCCording to the f o11Qt!1n directions: 

37Lauren G. Woodby, 11 A Synt he sis and EValuation or 
3ubJect-Matte:r Top1ce in Mathematics for Genera l Educa t1on 11 

:unnub. Ph . D. disserta tion, University of Michigan, 1952), 
). 26 . 
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irec~~: Please indicate your opinion of t h e va lue of 
e~oh ob.,ective f or freshmi::t n :;i.nd sonhomore 
ma the matics courses by nlacing the number 4, 
3 , 2, or l bef ere the sta.tement of the ('lb ject1vE 
according to the followi ng Acele: 

The objective 1s h1p.;hly des1r~-ble. 
The obJective 1 s of c onsidera.ble va. l n.~. 
The objective is of slight value. 
Th 0 objentive iA of no value . 

Nine weeks elan sed between the receivi ng of t h e first 

nd l a st completed oueet1onnaires. Thirty- four, or eighty-

even :per oent, of t he thirty- nine quest1onni:i1r~e were 

eturned. TY' o were returned un opened beean eie t he nerson s 

3.d. retired. Five p ereoru: did not resp ond $!. t &1 1 ,. al t h ough 

follot-up card w;a. s aent to ea.ch. Of the th1rty-fou.r oom-

leted questionnaires, four were rejected a. s not being 

sable since the r esnonaents admitted that they evalua ted 

he 1 tem s fi-om different frame of reference t h A.n t h~.t 

ugp-e eted. in t h e d 1rect1. on~ . This ga,ve t wenty-eigh t 

ompleted mH'l st lonnR.ire F.t unon 1, hich to bRAe t h e ooncJ. us1ons 

bout t h e aef:11r('ll_ble ob ~1ect1ves. 

I n order to comner e t he o~inions of the ex_ ertP. ~nd 

he op inions of the .. a them~tics instructore in the seven 

olleges of the study, th.e sevent;y-three-1tem questionn.!iire 

9 e: sent to the meth eme.t1cs lnfttruct ors. Th e instructlone 

or rating the 1 t em e were t h e ~a.me a s for t he exnert s. 1J.ihe 

uestionnaire, accompanying let t e~ (Appendix B) , a nd self

:idreesed, s t amped envelope 1,•ere sent t o t h e heads of the 

~thema tin~ dep~rtment s of the seve n c ollsre s wi th t he 

nst:r.uctlon t o h a.ve ee.ch teacher of freshman a.nd sophomore 

a.t h ema tics complete the questionnaire. After many follo ~-u, 
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itters nd long- distance telenhone calle, nineteen tea.ehers, 

~ one-hundred psr cent of the teaehers of lo ,er di vi s1on 

,thematics, completed and returned the queet;ionnaires . 

I n order to obtain evidence of tho. e.c~ 1evement of the 

,j ectivee, the investigator requested eop1ee of the teete 

td exa.minationes given during t he first term of the ~chool 

1a r 19 57-19 58. 

A thorough search of the literature was made in an eftor1 

1 f1nd a sta.nd.ardizetl test l-hieh could be administered to a 

.mple of students in the cooper ting collegee . Oorrespondenc 

.e carried on between the Educational Testing Service and 

.e writ e>:> . Sam . le t~st s 1ere exg,m1ned. On~ test which wa s 

.ought to be suitable \'JS.A found to be no longer available. 

Since no suitable etandardized teat was available, a 

et~ e oonstr~cted by the writer. It was deei ned to 

a.sure to eome extent the achievement of some of t he objee

ves of the questionnaire by the studertts of t he sample. 

e teet 1teme included many 1 e~s from the oueationna.ire . 

c ·opy of the test apuears s Append ix C 1n this study. 

The th1rty- ·f1 ve students of the sam-ple -were seleoted by 

e 1r respective teachers a e representative of those students 

o had completed freshman and so homore ma.thematics courses 

t heir school . Theee selected students were adm1n1st~red 

- tee·t by their res- ective teach ers. 

The tet>chera of the coopera ting colleges were asked to 

nd to the writer syllab1, ou'tlines, bibliographies , and 

sta of other teaching materials used in their freehman 



1d 0 c)phomore utat.hematic,s cou:rses . The i nvestigator used 

1is material in an effort to determine what attempts we re 

.de by these nmthematic e instructors to a.rr1, .. e a t the 

1sired goals . 

Stunm& ry of Cha.pter I I 

J9 

1fhe rrri ter has g1 ven 1n th1 e chanter the source of. the 

1Jectives used in the questionnaire. These obJeotlvee were 

1sembled a nd formul ted from 11 ts of ob jectives found in 

,l lege catalogs , m~themat1cal journals, published a nd un

ib l .1.shed d octoral isserta.tions , and mathemati cs t extb ooks. 

ti s ohB.pter h s de scribed the .nethod of selection a nd the 

i.alifioa.tions ol" t h e members of a jury of e:x-perta who were 

1ked to give their OJ>inion s concerning the relative mer its 

· seventy-th r9e objectives. Aleo a. de scription was g1ven 

1 this c ha.pte1' of other data used in t h i e etudy, including 

rllabi , outlines , bibliogranhi es , a nd a teet prepared by 

1e writer and administered to a s ample of studente of the 

>oper.at1ng college e . 

Cha.p t er I I I 1 s concerned w1 th the collection nd the 

1a.lysie of the data . 



CHAPTER I I 

ANALYSIS OF DATA AND FI mr ms OF THE STUDY 

The purpose of this chapter 1e t o resent a nd an~lyte 

.e data. The data resented and analyzed 1ncluae tho~e 

·om the que stionna.lre resnonee ~ of the jury of experts and 

,e mathematics tea chers of the c ooper&t1ng eollepes. In 

.dltion to thie, the chapter discloses the resultP from t he 

1st given to the sample of stu ents 1n the colleges. 

Data from the Oueetionn~ire 

In the covering letter sent ,1th ea ch uestionnalre to 

te experts of t he jury a nd the teachers of ma. t h ema tics, it 

l S sugf estea that the objective() should. be those for the 

:'eshman a nd sophomore mathematlce courses in liberal art s 

,lleges. The wr1 ter recogni zed the f a ct that because of 

1d 1 vidual differences ea ch student ould need a unioue set 

r objectives, no matter 1hat curriculum he followed . It 

s evident that this is impractica l. As a com rom1se, the 

r1 ter rop osed to a ssemble a sufficiently broad 11 st of 

ojecti es such tha t the seven cooperating colleges a s well 

s similar insti tution.e would receive benef1 t therefrom. 

hat all reen,ondents did not respond from the frame of 

eference intended by the writer 1s sho •n by the comments 

f some of them. 

40 
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Comments of Res ondents 

Provi e1on t1as made for the respondent to the oueet1on

.1re to make oom"'!ents on the obJeet1ves i f he d esired to 

, so. several res ondents availed the selves or the op or-

m1ty. Although the letter of tr&nem1ttal suggested that 

1e :rropoeed objectives were for liberal a.rte freshmen and 

,phomoree, respondent Albert E . Meder, J1•. commentea that 

; was difficult to complete the eheek list bec9.use it wa s 

>t clear to him Just whs. t tyoe of student these courses 

1d objectives were to serve. He asked the following 

1estions: 

le this to conatitute a 11st of object1VAS for all 
freshmen and sop' omores? Or for a ll electing ni~e
mat1oe as a reoulrement for a liberal a rts degree? Or 
3. S a rrerequis1te for future mathematical or scientific 
,ork? Or as a n elect1 ve part of general educa t1on? 

Al so, what entra nce requirements a.re a s sumed? 

11rthermore rteder suggested seriously that 1tha·ving some good 

Le~n intellectual tun• be added a s an objective. 

The corm ent s of Duren are tH>rthy of mention since the y 

re s!m11a r 1n many respects to some of t he other oo~ments. 

uren, Dean of the ,.,ollege of Arts and Sciences and :!'rofe esor 

f Mathemat1oe of t h~ University of Virginia , made t he 

ollo-w1ng comments: 

I gave a low VAlue to many subj ~cta ~ht~h I reg~rd as 
high school sub ,,ecte. If they a.re not learned in high 
scho c.'>l, 1 t 1 s my opi nion t hat the student e ought not 
to be in college mathematice -which ehould be re served 
for tho $e 110 ca n take a form of mathe!Af3. tic e in ·'h1ch 



analytic geometry, ca.leulus, and problem s olvi ng a re 
give n t o priority. This does not i mply that I thin.k 
that trigonometry 1 s not importa nt. I t just isn't right 
to assi gn it a high : r1or1ty in coller,e mathemat1ee . 

I al so gave a 1cw priority to some cbj~c tive s which 
would be fine if you could ach1eve them,. but should not 
be g1 ve n h 1t:h pr.tori ty if you c!l:nnot. In tt-aeh1ng 1 t 
is no t noble to at temp t the 1mposa1bl":1 . Hence I t ake a 
dim view of f uneticn theoret.te rigcr though 1 t 1 e goOd 
in itself. Also I t ake a dim vies of developing the 
creative imaginat i on b~cPuee teseh~rs vho el ~1~ that a 
col l ege ma thematics course can d o t h is a re frauds. 

You left out one bi g ma t hema tical skil l : The recog
nition of form. 'l'he ol d slmplifica.t ion nr obleme , factor
ing problems , a s ell as t he techn1aue of integr a tion, 
helped to develop 1t. 

Jill.ck L. R.o:e , who ccm l e-t~d slmil9,r stuoy as this 

qt ye~r, commented ~ f ollnws: 

I believe the or1n1one of r esr.:,nn, ~mts wcvl ".! be much 
more reliable if you ~ ere t o tefl ju s t ihat kind or 
k1nde of m.~themqtice e~urees you hed 1n mind f or fresh
men a nd sophomores. Do you mea n ob,iect1 ves for freshman 
Ernd sophomore ealculu e coure(l:le, bue1nees m?thematics , 
trigonometry, adv2ne ed a l gebr a, etc . -- .11 of them, nart 
of tno.m 1 er e.ny of the.m? 

Are you i mplying t hat every freshman or soohomore 
should be expceed to some kind of mat h ematlcs course, 
and 1.f eo, -wha t kind? Obviously, a person's o i nion of 
desirable ob j ec tives would be different a.ecord i ng t o 
the particula r point of view h eld . 

Not a.11 comment ,~; ho'!! ever, were adverse. One of the 

perts who te~chas in an Okl ahoma college wrot e: 

Your ouest1onna1re 1s t1 ne . ..• I think your 
auestlons a re of rea l va lue . However, you know my 
answers a re t1rejudiced by my stronger feeling towar ds 
t he theory or :9ure pha ee of m~them tics. 

Bruce Me se rve of Montcl ?..1r St te Teachers College and 

B. Read of ~richi ta Uri1 versl t y bo t h showed 1 ntere st in the 

.udy by requesting copie s of the re sults cf the st udy . 

One of the teachers of t he cooperating colleges stated 
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1a.t t he study, so f a r, had given him some helpf'ul suggestion 

Treatment of Da ta 

In 8Cor1ng the opln1one of the respondents, the writer 

saign~d ,.1eight ._ of 4, 3 , 2 , and 1 tn the responses accord-

1g t o the d irecti ons of the Questionnaire. The mea n score 

r ea ch object1 ve lr B obtained a e follows : The sum of the 

eights of each objective we. s div1de6 by the total nuruber 

~ responses to the item. Exam )le: Object1ve No. l, "Skill 

1 solving verbal problems a nd checking solut1ons 11 , wa s 

1.ted "3 '* by res.p endent No. 1, u41t by respondent No. 2, 

_.u by respondent No. 3, a.nd so on to respondent No. 28, who 

tted lt lf4" . Thus , the sum of 3 +4 -t- 4 ..,-•.. + 4 or 100 was 

Lvided b y 28 , giving a m.ea.n score- of J .57 for objeet1ve 

. l. l'h is me&ri , 1 hen compared with the means ot' the otr er 

>J ect ives, is interpreted a s an 1ndex of the relative ex-

!nt to which a.n obJsetive WA.a rec~mmended by the experts. 

11.oh weighted mea n may be intarpreted by rneana of t he 

:>11owing sca le: 

no slight considerable very great 
value value value value 

;,:.- ;;:; .. »c . .,......,_. ,;·; 

1 2 
., Lt .., 

~ is clear that if t he mean of a.n obJeotlve differs slightly 

rom 4, the jury considered the objective to be of gr~a t 

ilue; hereas, if the mean differs slightly from 1, the 

ilry considered the objective to be of little or no va lue. 
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The mean scores of all the seventy-three objectives 

re ranked 1n order of magnitud , the greate st being ranked 

ret. The r a.nk1nc£t c,f the seventy-three obj~ctiv<ee by the 

~Y of experts are elven 1n T ble I I , page 45 . 

When the s venty- three obJeotives are g ron_;9c1 into 

1:rtilss, the ('lb .. , ct1Ve8 • i0$1e !'~ nk s range fr.,n one to 18t 

11 in the f1rRt ous.rt1.1e. It eeme r ,aeone.ble to aseume 

!lt these objectives a.re the one~ c:, oneider ed to be more 

por ta.nt than the other~. These h1 _,hest ranking objeet1 ea 

e given in Table I _l cm pages 47 a.nd 48 . The object ives 

e listed in or0er of importance, the most important objee

ve bei ng given first . 
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TABLE II 

RA NKI NGS OF THE SEVENTY-THREE 
OBJ.ECTIVES BY EXPERTS 

.... ,. -- ... ..... _____ ............__ -~----~rtt(lUeney of .Mean 
>,jeet1ve Ra.nk Responee 1n weighted r eighted 
iumb r Categories of Ra.ting R1t ting 

Value 
- -3~ - --· 1 2 -r ---n;:y--0--2 .. ._..~---.-.-.---

8 1-.. 100 -5.57 
2 l l~ . 5 3 n 3 22 1 00 J . .57 
"2 60 1 10 11 5 74 2.74 -' 
4 68 J..J, 13 1 0 6J 2 . 2.5 
.5 35 0 6 7 15 93 J . 32 
6 6 l 0 7 2n 102 J .64 
7 18.5 2 1 .s 20 99 3.54 
8 lt-6 1 6 1 11 87 J.11 
9 "2 l 2 7 18 98 J .50 

10 72 11 9 5 2 52 1.93 
11 6 0 1 l~ 21 102 3.64 

~ 

12 4 0 6 21 103 :, .68 
l "l, 65 . .5 3 lll / 2 66 2 . 36 
14 18 • .5 3 7 18 99 3.54 
15 61~ Li 6 15 3 ?3 2 .61 
16 4<; .5 2 l~ 12 10 86 3. 07 
17 58 l 10 10 7 79 2 .82 
18 9.5 0 2 ? 19 101 3.61 
19 59 1 8 15 4 78 2.79 
20 28 () 1 14 13 96 J . 4J 
21 40 0 6 10 12 90 3 . 21 
22 69.5 ? 12 6 ) 61 2.18 
23 46 0 8 9 1 1 87 J .11 
24 14.5 1 1. 1 19 100 3. 57 
2.5 5?. 0 7 15 6 83 2.96 
26 62 5 7 6 () ?3 2 .?0 ./ 

27 42 2 2 13 11 89 3.18 
28 42 l 4 1 2 1 1 89 3 .18 
29 .52 2 5 13 8 83 2.96 
30 65 . .5 4 12 10 2 66 2.36 
31 49. 5 4 2 10 1 2 86 3.07 
32 73 18 8 2 0 40 1.43 
33 52 l 7 12 8 83 2.96 
)4 46 t") 4 17 7 8? .3 .11 
35 18 . .5 0 2 9 17 99 3.54 
J6 55.5 l 10 8 9 81 2.89 
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TABLE I (continued) 

. -· - .. , .. _, --• • I! - 4 & •• . "" ·-- -- ..... -~---
Frequency of Mean 

jective Rank Response i n ,Jeighted 'eighted 
umber Categories of :le.ting Rating 

Value ·--·------ ------ --
1 2 3 4 ----------~- ..... . ----·--

3? 31 0 J 11 14 95 J .39 
.38 14.5 0 2 8 18 100 3.57 
39 Jl 0 5 7 16 95 3.39 
40 9.5 0 0 11 17 101 3.61 
41 42 0 4 15 9 89 3.18 
42 71 7 1 2 8 1 59 2.11 
4J 29 () 3 10 14 92 J . 41 
44 6 1 2 3 22 102 J.64 
45 24.5 1 1 9 16 94 ~ 48 .., . 
46 33 1 1 12 1.3 91 3.37 
47 27 1 l 10 1.5 93 J.44 
48 37.5 1 3 11 12 88 J.26 
49 9.5 "I 0 8 19 101 3.61 .L 

50 2 () 1 4 22 102 3.78 
51 1 0 () 4 2J 104 J .85 
52 .., 

1 0 4. 22 101 3.74 .) 

53 22 0 0 13 13 91 3.50 
54 J? . .5 1 4 9 13 88 J . 26 
55 18 . 5 0 2 9 ..... 99 J .54 J.. ( 

56 12 0 l 9 17 97 3.59 
57 24.5 1 1 9 16 94 3. 48 
58 31 1 1 12 14 95 3. 39 
59 46 1 J ] ,I' 8 87 3 . 11 .0 

60 311 0 1 16 10 90 3.33 
61 26 1 2 8 17 97 3.46 
62 22 1 2 7 18 98 3.50 
63 61 3 ? 13 5 76 2 .71 
64 67 .5 14 .5 4 64 2 . 29 
65 69.5 3 17 8 () 61 2 .18 
66 39 1 5 7 13 34 J. 23 
67 9.5 0 1 9 18 1 01 3.61 
68 51 1 8 9 10 84 3 . 00 
69 63 1 12 11 4 ?4 2 . 61.i 
70 ~6 1 ., 13 12 92 J.29 ..., ,.., 
71 55.5 4 5 9 10 1 2. 89 
72 46 0 6 13 9 87 3 .11 
73 57 () 9 14 5 80 2.86 __ . _______ ,.,. _ ____ .,., -----~- ~--~,--... --___ ... ___ 



TABLE I II 

OBJECTIVES C ' SIDE RED 1r BE HIGHLY 
DESIRABLE BY THE EXPERTS 

47 

--- "-~---·---·---------·-· --·· _......__._ ____ , ____ _ 
;-Ject1ve----·-------obJect1ve ---- --
~ber 

51 

50 

52 

12 

6 

11 

44 

18 

40 

49 

67 

56 

1 

2 

Habit ofAevaluaiing t he conclusion 1n light of 
the basic aesum tione and given da. ta. 

f:ab1t of di seatisf a otion \11th incompl eteness, 
ambiguity, and i ncoherent ar r,uments. 

Habit of solving probl ems i ndependently, 5.nd th 
development of confidence in one ' s o·n b111ty. 

Skill 1n making m;.. t hematical generalizations 
a.nd 1scover1ee. 

Abili ty to transl~te word etatemAnts into 
ecma tions. 

Skill 1n formul tlng -problems . 

Attitude of sue.~ enalnp Judgment until suff' i e iel'l 
ev1denc 0 is vailable. 

Ab 111 ty to prove simple theorei s. 

Ability to a p ly m.a.thema.t1cs to other fields. 

Habits of orderl1nee. s , aaouraoy , neatness , ex
actness of exnreeeion, concentration a nd 
organiza tion. 

Understanding limit, continuity , function, 
deriva tive. 

Expansion of student' s interest 1n ma.thematics 

Ski l l 1n solving ver bal problems and check1ng 
solutions. 

Skill in arithmet1c_l and algebr aic fund a
ment als. 
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TABLE III (continued) 

--==--· -- ---~ • - -·-~~-- IP .• 

,ject1ve 
iumber 

24 

J8 

7 

35 

14 

55 

Ob jective 

Ab111ty to defi ne certa i n ma.them~ t1c!tl 
terms. 

Ab111ty to uee mathematical eymbols , such as 
> and ~ • 

Ability to eolve si , le linear eaua.ti ons . 

Ability t o fi n: t he equation of a. 11ne g iven 
t wo oints on the line. 

Skill 1n the use or positive, negative and 
fractional exponents. 

Attitude s of curiosity, creativeness and 
research . 

== =:---·-·-=----===- ~---==-========--==-=-====:···=-====-====== 
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In so f a r as the a.. i ms 1.n the first quar t ile a re coneerne1 

1e opinions of the experts seem f airly consi stent. Twenty-

1ree of the twenty-seven experts who scored objective no. 51 

1.ve 1 t a score of "4 11 , and t h e other four experts gave 1 t a. 

~ore ot 1t 3 H . Twenty-two of t wenty-seven experts gave 1 tem 

, . 50 s. score of 11 4t1, ·wherea s f our gave it a. seore of 113tt , 

1d only one scored it 11 2•1 • Item no . 52 wias rated 11 ~,t1 by 

1enty-two experts, ''3" by f our experts, a nd "1'1 by one 

cpert. General agree 1ent is further shown by t he r a.tings 

.ven objectives no. 2 and no . 44, where 81.5 per cent of the 

cpert s r ted ~ach "4° . Also , 75. 0 ner oent of the expert~ 

meiderea objectives no. 11 and no. 12 to be of "grea t 

llue 11 , wh ile 71. 4 per cent of the experts considered objec

.ve s no. 6 and no . 7 to b e o.f "grea t va lue tt. Of the six

~en highest ranking objectives, each was given a rs.ting of 

~rea t va lue 11 by more than 60 per cent of the exp erts. Nine 

~ t hese sixteen top r anking objectives were not r ated or 

H) value"' by any of the expert s . 

Objective no . 7 wa a r ated 11 ii1t by twen.ty erpert.s, yet 1t 

dled to be includ ed in the first a uart1le b ecause 1 t had a 

mk of only 18. 5. Three oth~r object ives which had the 

tme r a.nk of 18 . 5 ,night be 1ne1uded in the fir s t ouart1le. 

1e se objectives ,ere no . 35, no. 14, a nd no. 55 , h1ch were, 

~e eet1vely, "Ability t o fi nd the eouetion of a 11ne., given 

io p oints on the line, u i.1 Skill in the use of posi ti ite , 

!gat1ve, Rnd fractional e ponente, " and "Attitudee of 

1r1os1ty, crea tlvenese, a nd researoh.N 
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In his com"llente on the cueat1onna1re, Profess.or t' B. 

ad of Wichita University said, 

It 1e almost 1mposs1ble ta r a te a. conoeot a s of no 
value , even though 1t is relAtivsly far- less important 
than another ...• It is quite a different question: 
.Are t h siHe E:tres£it1 i n your own cours,e s·, · 

This hesitation by the experts to give a low r-a.t1ng to 

ob j~ct1ve is eaen t hro ghout the r a tings of the seventy-

:ree objective s. Na-verthel~H1e , so. e of t be 1xp r ·te di d 

,nsider c~rt~in ob jectives to be of "no value 11 • Thie made 

,ssible the d1ff erentiet1on between .important objeetivee 

:d unimportant object iv~s . 

The n1nete:.n lowe ~t r ?nked objecti'les, gr cmp13.ft in t he 

,urth quartile, a r9 coneidered by the experts to be rela.-

.vely un1mportg_nt. They ar~ 11 ete in Table IV, p~ge 51, 

t order of va lue a s dete:r .tned by the rati n?"B of tl a e:xperts 1 

te objective cf least va.l u ,, belng p l a ced l & et. 



TABLE IV 

OBJECTIVES CONSIDERED BY THE EXPERTS 
TO BE OF &LIGHT OR NO Y LUE 

51 

3ee't1v·;----·-· ~ · · --··-·~ 
umber 

3g-' ---~-·Ahi'J.ity ,liO ··ir1n7r"tfie~eii:-i1on'-ot a circle, 

71 

7J 

17 

19 

63 

26 

15 

lJ 
30 
6Li 

4 

22 

65 
42 

1 0 

32 

rt,1ve.n tree pc1n of the ctrcle. 

KnoYledge of the rela t1onR bet . sent e root s 
· na the coefficient~ cf eqr~~.t ons . 

Ab.1.11 t :.t :.0 r9.tiom111 ze the a ... nomina to1"!;\ of 
fr13.ctions, sue e 1/(1-21). 

Ability to tr nsform equ!l t1ons by t r anslat1ng 
and rot~-tin !lX v e . 

Ab111ty tl) us ).oga.rithm~. 

. noYledge of tr1e :.11s:t .. ry cif our number system. 

1\b.'i.li ty tc dn ce ti in ~irnpls geomet:rle 
constructions. 

Understanding of the· rigorous proofs of the 
ba.s1c t heor-ms of calculus. 

Ab111 ty to solvie systems of eouat1ons by 
aeterm1n8.nte. 

Ability to uee Aynthetic division. 

b111 t y to solve oblique triangles. 

Concept 01' geo:netr1 e terms such e med ians 
a nd incenter. 
Ability to use elide rule or calculating mach1J 

Ability to use the l aw of t angente. 
Concept ot simple spherical trigono etry. 
Ability to use the mul t1nom1a l theorem. 

Ability to solve cubic eouat1ons . 

Ability to use a surveyor's transit. 

===============-========================== 
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The three objectivee in the fourth quartile which no 

1xpet"t considered to be of iigreat value 1• were 11Ab111 ty to us1 

lide rule or ca.lculati .ng machine, 11 11 Ab111 ty to uee a survey. 

,r' 2 tranei t, • nd 11Conce t of s1mnle spherical trigonometry 

lnly two of the lower quartile obj~ctives received more 

•a..t1np.' s of ttno value n than they did of any other ratings. 

'he se tvo ob .,ectives we r e no. 10 and no. 32, hich were, 

•eepeetively, .,Ability to solve cubic equa.tions, " and "Ab1111 

:o u s e a surveyor's transit.• Only one expert cone1derad 

Ability to use the multinomial theoremu to be of 11 great 

·a lue 11 , 1hereas seven considered it to be of "no value" and 

,welve experts c one1dered this objective to be of only "s11gl 

alue." The fi nal r a.nk1n . e of these lower _uart1le obJectivE 

1ere largely determined by the number of experte who rated 

hem of "slight value u and of uconsi derable value." 

Those obJeot1ves which were considered to be of tt slight 

a lue" by ten or more of the t . enty- eight members of the 

ury a re the following, with t he number of exnerts who rated 

he objective 1!2" being given in parenthesee: 11Ab111ty to 

.ee elide rule or c lcul ting machine 11 (13), "Ability to 

ee synthetic division" (14), lfAb111 ty to r a t1ona.11ze the 

enominators of fractions, auch as 1/(1- 21) (10), "Ability 

o use the lal-, of t ngents (12 ), "Ability t o solve oblioue 

r1angles 11 (12), lfAb111ty to f1nd the eouation of a circl , 

iven three points of the c1rele 1 (10 ) , "Ab111ty to use 

he multino 1a l theoremN (12 ). "Concept of geometric 



,rms such as median and 1noenter 11 (14), "Concept of e1mple 

iheric :"' 1 trlgonometry 11 ( 17 ), nd "! nderstan<1ing of the 

.gorous proofs of the basic theor emp of aalculu s• ( 12) . 
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As etate~ in Chapter II, t ea e qu~etlonna.ir~ wh1oh 

,e sent to the ,1ur y of e:,i:-n rt ·wJ?. fl Also St'f!nt to the mathe-

1ticn teachsre in th.e cooperating coll~ge~. The re eu.lts 

ld R.na1ys1e of t ls queet1onns.1:re follow. 

The Ra. ti ngs of the Objectives by the Tea chera 

'Phe- <HH! st1onna1re~ wh1eh were r ~turned by the mnthe

.tic s instructors were analyzed 1n B. mA.nnar s1m11a.r to 

1oa~ .from the experts. The r nk1nge of the seventy-three 

1ject1vee by the 1nst rnetors 1: nd the mean weighted ratings 

•e given in TRble V, l-lhich f'o.llo . s on pe.g s 54 and 55. 
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TABLE V 

RA! KLGS OF T~T E S""VEr TY- 1l'HREE OBJECTIVES 
BY MATHEMATICS I iSTR TOTORS I N THE 

SEVEN TEXAS C LLEGES 

- - ·----- -..-..- .. ----- -~an loll __ __.._._. .... 

t;.:e i ghted ,bjec tive f!'eauency or ean 
Number Responses in Ra.t i ng Weighte< 

tegor iee Ra ting 
_of Va]_ue - """"""~------· ~-

l 2 J 4 ------~- __ ... ________ _....__ __ . I • - Ir 

l 4.5 l. 0 1 17 72 J .79 
2 li . 5 1 0 1 17 72 J . 79 
3 47. 5 0 1 13 5 61 3 . 21 
4 72 1 12 5 1 44 2 . 32 
5 34. 5 0 2 8 0 64 3.37 ., 
6 10 . 5 1 (' 2 16 71 3.74 
7 4.5 1 0 l 17 72 3.79 
8 }4-0 0 J 7 9 63 J . 32 
0 Jl • 5 l 1 7 10 64 ~ ... ,, 
/ .; . ) . 

10 68 3 4 9 3 50 2. 63 
11 f.4 1 6 8 4 53 2.79 
12 5,.,, . 5 2 1 9 7 59 J .15 
13 65 2 5 8 4 52 2.74 
14 10 . 5 0 0 5 14 71 3.74 
15 67 2 5 9 J 51 2. 68 
16 40 0 2 9 8 63 J . J 2 
17 4 () 2 0 8 63 3. 32 ,, 
18 30 0 3 5 11 65 3. 42 
19 62 2 3 1 l 54 2 . 84 
20 JO ('I 2 7 11 65 3 . 1i2 
21 40 0 2 9 6J 3. 32 
22 62 0 5 11 ":t 5h 2.84 ..., 
23 1.5 0 0 6 13 70 3. 68 
24 17 . 5 1 1 2 15 69 3. 6J 
2.5 40 l 2 6 10 63 ; . 32 
26 26 1 2 7 9 62 3. 26 
27 32.5 () 0 11 7 61 J . 39 
28 4.5 () 1 2 16 72 3.79 
29 53 .5 1 2 10 16 59 3.15 
JO 45 0 3 a 8 62 J . 26 
31 53 . .5 0 4 9 6 5 - 3.15 ,,,-

32 73 6 8 4 0 34 1. 90 
~"'j 53 .5 l 3 a ~ 59 J .15 ..) .) 

"J.l.t 59 1 5 7 56 2.95 .,.I . 
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TABLE V (continued ) ,_ ~---- · - Rank 
. ___ .._____ 

bJeetlve Freouency of Jelghted Mean 
Nt;;imber Re,roonee 1n Rating Weighted 

Catee-oriee Rqt1ng 
of V .lu , -- ______ ___,,_ ---

l 2 -:: 4 - -- ---~ ---------·--· ·-....... ~ 
'?. 5 15 1 4 14 70 3. 68 36 40 ~ 9 8 63 J.32 <. 

J7 30 1 2 Lr 12 65 .., 4" ,..:I • r...., 

33 47 . .5 1 3 6 a / J . 21 _/ 0 

..,9 59 2 4 6 7 56 2.95 
4 23 2 n .... 14 67 J . 53 ) 

41 26 0 1 8 1 0 66 J .47 
42 70 2 9 5 3 lt7 2. 47 
43 45 1 2 7 0 62 J .26 / 

41+ 15 1 1 l 16 70 3. 68 
45 20 0 0 8 11 68 J .58 
46 20 0 0 8 11 6R 3.58 
47 20 0 3 l ] 68 3.58 
48 10.5 0 1 3 1.5 71 3. 74 
49 4.5 l 0 1 17 72 J . 79 
.50 10. 5 'I 0 2 16 71 3. ?4 ... 
51 l , ') 0 17 69 J . 8J ..... 

52 l . • 5 l () l 17 72 J.79 
~": H' . 5 1 0 2 16 71 3. ?4 -_, 
5h 1?.5 1 0 4 llt, 69 3. 6J 
55 2~ 1 l l 13 67 J .53 .J 

56 2J 0 'I ., 
1 - 67 3. 53 .i.. I 

57 26 0 2 6 ..... 66 3. 47 I ' _ .... 
58 28 ~ 4 1 1 62 J . 44 ,; 

59 50 0 ~ 10 6 60 3.16 ..I 

60 26 (\ l Q 10 66 J . 47 
61 50 0 4 8 7 60 3.16 
62 57 1 3 ,I 6 58 3. 05 
6.3 59 1 ':) 11 4 56 2.95 .. , 
64 62 1 7 5 6 54. "' .84 
65 69 4 4 9 2 47 2 . 49 
66 32 .5 l l 6 1~ 61 3. 39 
67 40 (' 5 3 ll 63 J. 32 
68 7 4 5 £.. 3 hli 2. 44 
69 66 5 3 ~ 7 51 2. 69 
70 56 1 4 5 8 56 J .11 
71 J6 0 1 10 7 6 1 ... 'J j • .,I 

72 1n.5 0 n 5 14, 71 J .74 
73 50 1 ~ 7 60 J .16 _, 

----------------- ·.--------... --------- _ .. _. ·--- ----
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It is se~m from en examination 01· Table V, , age e 54 . n.d 

, that the follo 1ng objectives will fall into the f irst 

artil e , thus 1nd1eat1ng that the teachers cons1d~r theee 

J0 ct1vee to be very i mportan t. These object1vee, in ord9r 

rank , a .re: 51, 1 , 2 , 7, 28 , 49 , 52 , 6, l l~, 48., .50 , 72, 

, 35, 44, 24 , and 54. 

T·he object! vee considered by the teachers to have 11 ttle 

no value 1n t he fre hman and so homore mathematics courses 

e grou ed in the fourth ouartlle . They a re a e f ollows, 

th the ob.1ective of l <rwer rank preee ing that of hi ,her 

nk : 32, 4 , 68 , 42 , 65 . 10, 15, 69 , 13 , 11, 19, 22 , 64, 

, 39 , 63 , 62 ., and ;o . 

Re l a tion '.hip between the Cp1n1on of the Jury of 
Experts and the Opinion of the 

Ma t hemati cs Tea chers of the 
Cooperating Coll eges 

To deterr; 1ne thy rela tionship betw~en the opinions or 
e experts on the one h~nd and. the op1n1<,ns of t ,e tea.chere 

the eoo-oerat1ng c olleges on the other .and concerning the 

l a t .ive merit s cf the sevent y-three objec tives, the product

in~nt m.~·thod of correla tion wa s used. Th-z produot- :.ioment 

thod of de termining t h ~ coeff1e1ent of oorrel at ion a s 

sc ribed by Garrettl 1s given i n Ap en11..x !) of t 11 s study. 

t h the use of Garrett• s formul a nd t he ds.ta found 1n 

ble VI (Appendix D) , the coeffic1~nt of corr-elation of the 

... -,.-··- .... . ~·----
1Benry E. Ga rrett, St a.t1et1cs ,!n 'f:sxe.hca!ogy _111, "Gduoa

.Q.!!, (4th ed., New York, 1953J , p . 139. 
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)inlons of the experts an the teachers 1a a.l!l!o ealc:ula.t~d 

1 Ap_ end1 D. 

It W-9. S tcund in t his o l ;ula tion t t the eoefficient 

~ correl~t1on, r, was equa l to . 78, and t a t the confidence-

1terval at the ninety- five per cent level ·as .67 to .86. 

1at 1s, the f1 uo1a ry nrobab11ity 1e . 95 that the i n t rval 

i7 to . 86 contains t he true r. 

The magn1 tua.e of th1s coefficient of correlation i nd1-

Lted that a substanti a l pos.itive relat1.oneh1:i, e:x1sted 

,t een. the opinions of t he experts and t he op inions of the 

tt h e a.tics teachers of the Texs s colleges. (}arrett wrote 

ie f oilowing ooncernin,o, the si~e of r 1and th~ degree 

el at ionehip : 

It is cu tomar y 1n m~nte1 men su:C"ement to describe 
the Ciorrela t1(Jn bet1 een c;uo t ests in a ~e ner =l way as 
h i gb , m rked or subste.nt1 ~1, low or negligible. While 
t he < eseri ti ve l abel a.. Dlied ill vary somewhat 1n 
meaning , 1th the author usin~ it, there 1e a t a.1rly 
good. agreement a.mong orkers with p eycholoFical a nd 
educational tests tha n a.n ••• r from + .70 to+ l. 00 
nenotes b1e;h to very h1gh relationship;- r from .. . 42 
to j:.70 denotee substant1 1 to m~r ked relationsh'Ij,. 

The /high o el t 1 ve rel t1onsh1p a,e shown by the co-

rf1cient of corral t1on ... ,a.a a n i nd 1c9.tion th;1.t t he 

tthematios teach ers of t h e cooper.i:tt1ng colleges knew what 

ljective s were 1rn . ortant a e ju ged by the Jury of experts. 

In spite of t he over- 11 high coefficient of correla tion 

few of t h e r a n.king s and r a ting s i ndiea.t ed c11stin.ct and 

Lde differences between the two gr oups of experts and 

2 - Ibid., p . 173. 



aehers . ..,o.ine. i ndications of these difference e follow: 

bject1ve No. 28, dealing with the ab ility t o solve 

ght tr1Stngles wao r nked 4 . 5 by the te.aehers , l1ihile the 

_pert a of the jury r anked it only 42. An sx_ lana. t1on of 
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.is ma.y be found in t he oom11Hmts of soms of the experts l!ho 

,n.e1der trigonometry to be a h1gh school subject. The 

·achere r anked Objective No. 48, ffAppree1at1on of m!? thema.tic• 

d its role 1n the develo ment ot civilization , " 10.S, while 

te exp~rte r~.nked 1t J?.5. Th• teachere gave Ob j~etive 

1. 72 a r ank of 10.5; the er.pert~ r anked i t 46. 

on the other h~md, the tea chers gave a. low rank of 

:.5 to Ob j ectivP. No . 12 , compa,red t o r nk or 4 by the 

:perte. Thie objective was concerned with ma.king ms.themat

:al gen~ra11zat1on~ q nd d1scov~r1es. Objective Ne . 11, 

\kill 1n formula.ting nroblem.e, 11 r eceived a r ank of 6 by the 

:perte, but only 64 by the t tHiehers. L1k sw1ee, Objeet1Ye 

1. 67 wa f' r a nked 9.5 by the experts a nd !HJ by the tes ehert:.. 

tifi! might be expi 1ned by the f a.ct tllitt cs.1cu1ue is not 

mght ae fr~ shma.n a nd sophomore ma th,=,,ma tic £! cmJree s in a ll 

~v-en collegee. 

Both groups rated the f ollol11ng objectives i n the firet 

iartile: 51, 1, 2 , 7, 49, .52, 6, 14, 50, J.5, 44, e.nd. 24. 

Both groups Judged the f oll m.11ng obJeot1ves to be of 

l ttlA or n.o va lue. by . l~c1ng them in the fourth <1u9. rt1le: 

?. 1 4, !J.2, 65 , 10 , 1.5, 69, 13, 19, !and 64. 
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It is beyond the f;C ope of t his 1nve- atlg~t1cn to ,?,n~ lyz e 

1 f ee t C1re res ,onsible for the d iff er~mc~ s b e •we~n the 

- oh0 ri;:' r a tinge and t hose of the expertm. 

Teac hing Materia ls 

Although t he h~g.de of t he m~th.~. tie e de~Au·tments of t he 

oper .- tin.o: ci,1 l ege s ·we.re a. eked to send de scr1pt1 on e of stud er 

·oJeets being carri ed on i n t hei r eohools , no report or 

nt1on of sueh pro ject s wa s r ece ived. I t mi ght b e i nt erred 

1at no stmh pr o Jec t exi s ts. The exi~terme of in- school or 

it - of- school l)r c. j eet s m!.gh t b e an 1.nd1~a t1on .of ~t t empts 

a chieving c~r ta.1n objeot1ves , such a s No . l ?. , 11 ekill i n 

.k i ng ma. t hema.tic?l g"'n.er a11zat1one and d i s coveri e s, " Ji.o. l+0 1 

b 111ty t o appl y mat hematie e 1n , th~r field s , " No. 45, 

ft1rrml a t 1on of t he 1mag1na. t :t on, u o . 55, "Atti tude of 

tr 1cs1ty, c reat1vene $r., 6nd reaeareh, tt and ot her objec tives 

1A. l ir:g t1i t h ekills , knowl edge, a .)nreo 1a t1on , a nd habits. 

i 1s roewl ble that pro j ec ts are n t needed t o achi eve these 

t j ect1ve s . '!\'urther s t udy 1 1.:1 nAeded ?. l eng t h1 G l i ne . 

Sylla.bi and outlines of cour~es wer e r equeeted. F1ve 

>l l e gee sent out11n~s . 9'.h1le t no col lege,; s t a ted t h~.t the 

n tbe.rn Assoc i a tion cf Oclleg be ~nd Sec ondar y f ehools r e-

11re<l th-9at r.iutl tne~ <Jf covr Aes rema i n in the offlee cf the 

~.;.n . The aMlye1 .s of the outlin s whi ,1h 'it~re r-ece1V6d i-1s. e 

:me from t he s· s ndpo1nt (l f se:archi.ng f or evidences of the 

:,Jectives. i n the outlines . Most of the ob j ectives of t he 
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1eet1onna.1re were also found i n the outlines. Examples of 

1Jectivea i n the outlines foll ow : 

1. 

2 . 
J. 
4. 
5. 

Some essent ials of logie--hypotheeis, conclusion, 
nec~ssary and suff icient eond1t1~na. 

Solving linear a nd cua.dr a.t1c ecmatione. 
Systems of equat ions . 
Negative, zero, and fractional expon~nts. 
Interpola tion, and co aputa.tion wi t h loga.ri " h.m e. 

'fhe aim of one course i n Different1 1 Ca.leulu~ a. s given 

t the outline 1 s '1To intr oduce t he student to t he vast t1eld 

· analyAis. More specifically. t he student is introduced 

, the fundamental concepts or continuity, limits, deriva tive : 

. so .grea t ef fo rt ls exerc1 sed in showi ng how t _ese concep ts 

~y be ut111 t ed i n solvi ng problems in Al gebra. , Physics, a nd 

1g1neering. 8 The objective of a c ourse in Pl ane Analytical 

tometry i n this c ol1ege is HTo a a eist students in making 

>od : reparation for the ca lculus . 11 One of the a1me of 

:-1gonometry is ttTo prem:1.re the atud ent f or more advanced 

mrses ln mathema.tics . •1 .An outline from one of t he other 

)lleges statee that Analytic a ~ometr-y contributea t o the 

>1lity of the student to re4son. 

The bibliographies contained in the outlines coneleted 

r the ordinary t extboo ~s . No b1ogranh1es of m~ themat1c1a ns, 

t themat1ca l m~ga z1nee, or books on m,!l_the1na ties which migh t 

1ere,,,. ee t he s t udent• e i nterest were reported. 

It is gener .lly ligrssd th.a t te chers' exam1n t 1ons 

eua lly r eflset their 1 eas of wh~t 1s of value 1n the 

ourees. Tests and exa...ini nat1ons given in t h e f irst t erm 

r t h is 1~ r were sen t t o t he writer fr om five of t he seven 
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chools. In analyzing the tsets, the writer used the 1ntro

pectiv,a method. By closely studying a test., an a.ttem:r.t was 

'de to determine what objec'tiv.es t he teacher was trying to 

if lut\. te. D:pon e:<:e.mina.ti ,n of ea"h crtt9 sti"n of the tests, 

he wri'!;~r- .~skea himself wl'i..E t Cloneep t s , kn owled?~, arid 

at1"%1 .. t .ical a.bi11t1~a were nec~.lss· ry tc, a;1er .t:3?' the ,., P.ationf 

orret!tly . The w:ri·ter w1=;. s l nt,;:,reste !?l.1. so in (i '.!ltr?ri..,1n1ng 

rom the tests what !lttltu e-EJ, h1blt~, a):111s, and ar,rpreoi-· 

tiona the teacher Wtl. S at tempti ng to ev. luat~. In th 1. s 

r.,gl: sis t:J f the test.g, the writer found tha t' olL:r.J1ng: Al

tough th .. obj-:>.ct1ve n0heckingt1 r.:ie 1v'3d a. h:1 h .r~.nking by 

he teach.,rs who e.newarsd t.he t.1ue e-ti :,nna i.,e, o.nly cl few 

est e:uestione i ncl l.L a, 1 t. Al.l vernal problems cf the 

est.s were lftyr,e 11 p roblemb not 11k 0 1y tc ore te 1!ltereat 

r - l'lthus1'3. S'tt f t'.r m;,.them~.ties. One such tyrh18.l verb.al 

roblem ~9.s: ~ sixteen. foot lad er makee an 9ngl 0 or 60° 

lth ·the ~:all of a. he-use . fh.1.1,t 9.I'.gle doee the l adder make 

lth t he level ~round? 

Upon oon.~1der1nr,; a ll exam1n~.tion~ from the f l.v,g echoc.le,. 

1 vrr1ter fo ur.,d t hat ar1thmet1e"'l an.a algebra.1e fundamentale 

ere str~eeea mc,rD th~.r. oth$r obj ~ct1vtH,. 0t1e· teach.er 

1tad these nb.,iect1vet; of no value on the (mest1onna1re, 

~cit1nf"' thAt th·· ~e were ,ere rol'"'t:rly h l gh e.chool a.1m~ . 

~-v~rthele~s ,. t~st'-'! f!'oln this . hool revea led t!'!St funda-

. ntB1 ~ w~r~ t h,:,, things con 1dered l m-pcrtant 1n the oou.raes. 

~1 ther the ab111 ty to use loga.r1thm.s nor 11n understanding 

r the me~ning of th~ru I"eettived. a high. ranking t'ro:n the 
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xperts or the teachers. Nevertheless, t he examinations re

uired this skill a nd this c oncept in many problems. On 

,he other ha nd, objectives numbered 44, 49, 50, 48 , 51, 52, 

.nd 53, dea.li ng- ·with intangibles suoh a e a:oprecia t1ons , 

~bite, and a ttitudes, were not 1n evidence on the tests, 

.lthough they were ranked highly by the te~chere of the 

1even colleges. This does not me~n tha t the objectives 

rare neglected i n class instruction; because t hey are not 

·eadily ada table to the usual methods of testing, they a re 

11ss1ng from test questions. 

In most ca ses, the low r anking objectives were not 

'ound on the test s . These objectives included 11Ab111ty to 

tse the slide rule, u ttAb1li ty to solve cubio equations, n 

'Sk111 in formula ting robleme," " Skill in making genera11-

:a.t1ons a nd di scoveries, 11 "Ab111 ty to uee synthetic div1s1m 

'Ability to use compl ex numbere, " "Ability t o transform 

iqua t1ons by rota tion or tra nslation, " 8 Ab111ty t o use the 

.aw of t a ngent s , n a nd ttAb111ty to uee the surveyor's 

;ra neit. 11 In addition t o these were the following objeo

;1ves \othich 11ere not d1ecern1ble from a. stud y of the teste: 

1Ab111 ty tc add or subtract vectors, " "Abil ity to uRe the 

ml t1nom1a l theorem, » 11Knowledge of t h e h1atory of our 

1umber sy s tem, " "Concept or spherica l trigonometry, tt 

'Un erata nding of the sine or a number, ff 1tConcept or group , 

~ 1el d, a nd set, 11 "Understa nd i ng of rigorous proofs 1n 

:a lculus , "Knowl edge of the r el a tions b e t 1:een the roots 

md the coe:rt1c1enta of equa t1ons , " a nd "Knowledge of 



pe rmuta tion anc1 comb1ne.t1on formulas. 11 

Only one college of the seven offered College Ge ometry 

durlng the first term of the 19 57- 58 school ye~ .. r. The 

examination for this c ourse eons1ated of elementary con-

st1'uctlons a.nd def1n1 t1on-s u sually found on :h1gh school 

tests . Examples of items on the test ar e: At a no1nt on 

a line construct a perpendicular to t he line. Define 

circle, equ~re, congruent tr1anglee, and p~r~~nd lcula r 

bisector of R. l ine segment . 

The grades a chieved by the atudenta 11ere ('le t '\l!1th t h e 

t ests to the 1nvestiga.tor. Of thg 1888 gr ades re.eord ~d . 

l 145 were 60 or less, basod on tM.xirnum g r ailg of 100. finety 

,r these gr ades ~ere iero and seventy-nine were 100 . The 

i r1thmet1c mean of the 1888 gr ades i-:a s 61.3. Aecord1P..g to 

~· o oats.loge f rom these Texas c olleE?~e . a grade of 61.3 is 

1 failing grade . 

Dat a from Test Adm1n1~tered 
to a Sample of Stud~nte 

T"he test devised b y the writer ae adm1n1ster ea t o 

~hirty-f1ve students of t he seven colleges. Ba sed upon a 

score of 100 per cent for a.11 e.nswer s correc t, the thlrty-

~1ve students achieved an a verap:a grade of 43 .9 per cent. 

:tam ~o. 1 on the teat dealt ·with exnonents. This ob,,ect1va 

fo . 14 , was ranked in the f1r~t aua.rt11e by the tea.ehere. 

~welve students , or 34. J per cent, fall a to answer this 

~uestion correctly. Item 2 on tb~ t est was a s i mple verba l 
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roblem reouiring t he use of th~ element ry formula.: 'Ois-

e:m1red the ~b111ty tn fi nd t 1~ eouia.tlrm of a 11n~ . glv-en 

wo uoints en the line. Twenty-nin~, or 82 . 9 ner ce~t, of 

h-& etudente a.nsw0 red t his corr·eotly. ! t ern .4 w s a ~signed 

o determine the aoquie1t1on of th ability to do logical, 

rlt1cal or constructive thinking. Only tour etudents gave 

he correct a nswe r ·to this- item. This objective l~o. 57, a,nd 

o. 61, though not r anked in the f1r't!t quartile b:, the ex-

e1·ta or the tea chers, •as deemed to be of considerable 

alue by both groo s. Item 5 of the College Mat llemati(H'I 

est wa s a verba l n roblt~m dealing •i th the abil1 t y to aol ve 

he right triangle a n t o know t he definition of th;.} si~1e 

r X. Fifteen s t udent s f a11e to answer Item 5 oor ractly . 

,.. 6 " em · , a. verbal problem a.ea11nr, with the abll1 ty to u ee 

he l aw of ei nee and the b111ty to aolve obl1oue trianglee, 

ae not tt empt eo by eight of the students. Fourteen stu-

ents answer ed 1t c orr ectly. Rated of oonei der able value 

y both the experts and the teachere, Ob j ective No. 6Cl , 

:,naersta.n .1ng the meaning of l ogartthms ii w s te stea in 

t em 7. Only six stud.snte a.nat,er ed this 1 tern correctly. 

r. order to be ; b le to a.na ,er Item 8 oorre<,tly • one n~ed s 

D know t ,e 01;f1n1 tirins cf the trigonometric funot1ons . 

i1::ht of the "'hirt. -f1v~ t,t1x1ents ~ n~ -1re<J oor-eotly. 'I'o 

r.m er Item 9 , the stua ~,nt needs to have a chieved Objective 

::, . 13 , "A.b ili ty t o use aynthe t1c di v i ion. ' Twenty-one 
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students answered this correctly. Eighteen students a.id 1'lot 

1:.no1:· that the co secant of ~ n &r.if!:le is eoua.1 to th secant 

>f the comnl ement of the angle . If the student is to 

t.ch1ave Objective No. 15, 'Ab111t, to solve system of 

~quat1one by use of determinants,~ 1t is neoeseRry that he 

> able to solve a ~roblem e1m11a r to Item 11. Thirteen 

stu1ent e succeeded 1n doing this. 

If the roots of a ouadratic eouation are equal, the 

l1scr1m1na.nt equals zero. Twenty- five of the thirty-five 

!tudente answered this eorreetly in It.:.m 12 . S1nee Objeet1v 

fo. 33 is not recomme nae highly be exnerte or teachers, it 

l l!! sur rlsinP.: that the students made such a high score on 

:tem 13 , which dealt with oomulex numbere. Only five ~tu

lents failed to answer this ouest1on correctly. Only nine 

Jtudents were able to recognize a r a tiona l integral equation 

:tem 15 of the test is conaernea w1th Descartes' Bule of 

>igne. Only four students , or eleven per cent, were able 

;o give the correct a.newer to th1e item. Item 16 a s 1n

:luded in the test in order to evalua te the a chievement ot 

)b.1ect1ve o. 71, "Knowledge of the relations betvrnen the 

~oot s and the coeff iciente of equ t1ons. 1 Only three of 

;he thirty-five students answered this question correctly. 

:tem 17 of the test ie ueed to determine the achievement 

>f Object1 ve o . 20, »Ab111 ty to find the maximum and mit11-

mm of e1mnle functions. ,i Eleven students were able to 

Lnswer this item correctly. Item 18 is a n An lyt1c Geometry 

1uestion. In order to succes sfully answer this aueetion. 
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the student n~eds t o know the eoua t1ons of t he etra 1ght line 

Twenty- four studen t s s t ccessfullJ1 a nSlJer 0 d t h i s ouestion. 

Cbject1ve No. 31 wa s rated of cone1dera.ble va lue by t he 

Jury of e.roerte a nd the teachers of the cooper a ting oollegei 

Item 19, related to Ob jective No. Jl, reouires a f amilia ritJ 

with inverse trigonometry fu nctions. seventeen of t he 

thirty- five examinees ll.ns, ered Item 19 correctly. The bi

nomial t h eorem, considered to b e important by both the 

jury of exnerts a nd t h e teachers, · as considered. in Item 

20. Ti,enty- rour of t he thirty- fi v , s t udents were able to 

answer th_ queetion of this item correctly. The ability 

to interpola te in t ables 1e eva1u t ed by Item 21. 1neteen, 

or 54.J per cent, of the th1rty-f1ve students a nswered Item 

21 correctly. In ty-oing the multip1e choices to It em 22, 

t he correct answer wae omitted. Because of t h i e, Item 22 

wa s omit t ed from the analys1 of t h e test. Twenty-five 

students were able to solve the analytic geometry problem 

in Item 23, which dealt with par al l el lines and t heir 

ecua t1one. 

The students were asked to indica te on the test paper 

names of t he ma thematics courses t hat t hey had completed . 

It wa s found t hat all thirty-five students had completed 

College Al gebra , Trigonometry, a nd Plane Analytic Geometry. 

Thirty students had completed Differentia l Calculu, nd 

four of t hem were t aking CalculuP a t t he time of the teat. 

s everal students indica ted t ha t they ha d completed more 
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dvanced mathematics ooursee, such as Integral Calculus , 

heory of Equa t1onf:l, Solid Ana.lyt1e Geometry , an.d f) ifferentu 

ciua.tions. In an.~lyz1ng the rasmlts of the College Mathe-

1aties ?~ ~t . t1e in.vestl.ga.tor r eoogn1zed thf:it there were 

1everal weaknesses in tb.e procedure. Other tha.n for a min1-

1um of two year s of college ma thematics, the student d1d 

iot hq,ve a common m.a.thema_t1oe background . F~ctors such ae 

Lntell1.gence of the students, number of years of high school 

1athemat1os, gr ade~ on entra,nce .s na p lacement tests, a.nd the 

Lnt~ntions .of the etudente to make mathematics their ma,1or 

,r minor were not considered in the analysis of the results 

:,f the test. 

In dr2wing eoncl1 s1ons from the d~ta of this College 

~at hematice Test, the invest1ga.tor reoogn1ied the .reak

nesses mentioned above a.nd a cted accordingly . 

Summary of Chapter III 

In this chap ter, the da.ta from th.a quest 1onna1ree 

returned by the jury of ex .ert~ and the teachers of the 

coo:oerat1ng colleges have been presente1 and analyzed. 

Moreover, data. obtained from teiiit .., and exqm1nat1ons given 

during the f1ret term of this sch~ol year, dat~ obtained 

from a eamnle of students, !lnd data from outlines and 

syllabi of the me thematica courses were presented and 

analyzed in th1e oha:rter. 

It wa e found that there wa s substantial agreement 

between the Jury and the t~aohera concerning the r elative 
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values of certain objectives. · On t he other hand , there was 

some a 1ea.gr eement concerning certain ob .. iectives. The c o

efficient of corre19.t1on bet 1een the opi nions of the jur y 

&m1 the tenchera 1u1 s • 78. Thie cosff1c1ent of correl e.tlon 

wa s s l gnlfiea.nt at the five p e r eent level. T e high co

efficient of correl a tion 1ndieateij a _reement between the 

jury and the teachers. 

It wa s f oun that t he e ,ca.m1na. t1on nd tes t aue s tions 

eubmitted by the te~ohers di i nclude moQt, but not a ll, of 

thr~ hir;hly r ec ommendI?d ob ,1eet ives. Only three questions, 

h o, ev~r, pertaining t o objective A iih1ch -we:re ranked i n the 

fourt 1 quartile by the tea ch ers were found in the test 

queetione . ·rhese pertained to concepts of geom$tric terms , 

m;t them9. tica.1 i nduction, 9.nd inverse tr1gonorn etr1o functions . 

Of the 1888 scores ea rned by the students on the tests a nd 

examina tions, llh5 were not greater t han sixty . This wa.s 

an i nd ication tha t t he objectives which the tea chers -1ere 

a ttempting to ev a.1u~te -wer e not being fully realized. 

Low sc ore s were made by the tudent s !ho took the tvst 

c ons tructed by the writer. Thi~ was a.n 1na 1ca t1on that 

soro 0 of t he objectives which wgre gener ally c~nsidered to 

be i mnortant were not being adeou.ately re alized . 

The outlines of the m~.thema.t i cs courF e s, the college 

t.19ta.1 ogs of the seven schools, a nd t he t extbooks used in 

the cours~s were a na l yz ed by the i ri ter. Theee were found 

to cont a in ma ny of the same or s i mila r object ive s wh i ch 

were on the ouest 1on.na1re sent to t he exnerts and the 



eachers . 

Chapter IV, ~h1ch follows., will eumrnar1 r.e the stvdy , 

.r aw conclusions, and make recommendations bas,d on the 

'1ndings of the study. 
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CH PTER IV 

GENERAL stJMMARY, CONCLUSI ONS , 
AND RECOM?LNDATI NS 

The aim of this chapter 1 to re-state the ~roblem and 

t .e urposes of the study, to review the r-,rocecure of the 

1nvest1gation, to sumroari ze t he f.1nd1ngs, to dr ! conclu-

sions, a nd to make rec ommendations. 

The Problem and the Purpose of the Study 

The ,roblem of this 1nve s t1gat1on was to determi ne 

~hat objectives a re desire.ble for t'reshma.n and eophomor~ 

c ourses 1n seven Texas oollegee. a nd to a.eoerta ln to i ha t 

extent the e~ objectives a re being a.ch1evea. The position 

was taken in thls study that the first step in the devel op

ment of an effective ma.thema tics urogram is t hat of 

det~r mining the objec tive s of m t hem tical t . 1n1ng tha t 

a re most va luable . The pur pose of thie st udy haa been to 

formula te a list of obJectlve s of mathematical instruction 

whe reby the eeven college s cooperating 1n the study c ould 

be benefited by an a,·a rene ~s of the de ir/!l.ble objective s 

and the realiza tion of their success or f a ilure in atta.1n1ni 

t hese objectives. The present study a lso propo sed to a ssis 

institutions simila r to t he s ven of this study by making 

the findings of this study a vai l able to t hem . 

70 
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Method a nd Procedure 

In order to arrive a t a solution of the problem, the 

following ete . e were t a ken: 

1. A 11st of objectives for freshman and sophomore 

mathernaticA courses 1a e formulat~d. 

2 . The o. in1one of a jur y of expert s a nd the on1n1ons 

of t h ~ mathematics teachers in the colleges of 

the tuoy were determined by the ouesti onna ire 

method . 

J. The extent of a gr ement between the jury of ex

perts a nd the mathema tice teachers wa s determine< 

4. A test devised by t he investiga tor , s F1ven to a 

sa.mnle of students of the seven eolle~e , a nd 

teaching ma teria l s, including out11nee a nd 

syllabi, te sts a nd examina tions, ~nd gr ades from 

these te ts wer e a nalyzed with the idea of deter

mining the objeotives of the courses and the 

extent of realization of these object1ves. 

·rhe objectives of the questionnaire were obtained 

from a sea rch of the literature on ma thema tica l education. 

Criteria for t he selec tion of th! jury included s ome 

or al l of the following aocom 11shment s by the members: 

1. Extensive a nd recent experie nce in te. ohing 

college ma theme t1c$. 

2 . Scholarly publica ti one . 
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3. Interest i n col l ege ma t he . tics education shown 

by one or more of the following: 

a . 

b. 

c. 

Public tiona in mat hematical 1ourns ls. ,, 

,Qmbersh1p on na tiona l or regional committees 

dea ling with the tea ching of mathematics. 

Head of the ma thematics department in a 

lea ding college. 

d. Author of a modern ma thema tics textbook for 

fre shmen or sophomores. 

e. Mathema tics instructor especially concerned 

11th ma thematics educa tion. 

Outlines of courses, ca t a logs, a nd te ets ~lven in the 

first term of this year were a na lyzed to determine more 

fully the objectives of the individua l 1ns t1tution P of 

the study. 

A test, cons tructed by t he ~riter a nd administered to 

a sample of thirty-two students, wa s designed to mea sure 

to some extent the a chievement of ~ome of the objectivee 

of the oueetionna ire. 

Analy sis of Dat a and F1nci 1ngs 

The t wenty-eight members of the jury of experts r At ed 

ea ch of the seventy-three ob .1ectlvee of the questionna ire 

with reepect to their import~nce. A numerica l va lue of 

4, 3, 2, or 1 wa s ass i gned t o an objective if t he expert 

thought it to be highly desirable , of considerable value, 

of slight value, or of no va lue, respectively. The mea n 
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e1ghted r ating wa.s obtained for ea ch objective, as 

iescr1bed in Chapter I II, and ranked according to size. 

rhose objectives of high r ank •ere t hen ·t a.ken as those con

sidered de sirable by the jury, ·thile those of' low r ank 11ere 

taken ae those c onsidered to be of little or no va lue. 

Using the s ; me proc edure, the same seventy-three obj~ctives 

~,ere r ated by all teachers of freshman and so homor e ma.the

na.tics 1n t he eooperating c olleges . The nroduct- moment 

~ethod wa s then used to determine the coefficient of corre

lation between the opinions of the jury of experts and the 

opinions of the teachers. The coefficient of correlation 

wa s found to be .78, thus eho ing a definite agre ement 

ooncerning the relative va lues of most of the obj etives. 

Both experts a.nd teachers r a ted most h ighly those 

objectives which are intangible, such as Objective No. 51, 

"Habit of evaluating the conclusion in light of the b t:t e1c 

a ssumntions and the given data , · and Objective o. 52, 

ttHabi t of solving nroblems 1nde'Pendently, a nd the develop

ment of confidence in one 's own abil1ty. n 

The exnerts a nd tea chers g ve lowest r atings to those 

objectives dea ling ,1th 11Ab111ty to use the surveyor's 

transit, 11 11Ab111ty to use the slide rule and calculating 

machine," and "Conc euts of snher1cal trigonometry. u 

The expsrts and teachers were generally a.greed on 

what w s h i ghly desirable and what wa s of no value; the 

disagreements were mostly in the middle r ankings ~here the 

scale used did not d1fferent1e.te sha r ply bet-ween objectives 



,r eonaiderable va lue a nd those of e11ght vg,lue. Objectives 

mmbered _ 1, 2, 6, 7, 14, 24 , 35, 49, 50, 51 and 52 were 

~iven to_ r .;inking s by both proup s, t11hil- obj ctive number1-:1 

i. , 10, 13 , 15 , 19, 22 , 32, 42, 63., 64 , a nd 65 were r anked 

low by both groups. 

Th e tests made and administered by the teachers i n the 

rirst term of this year did not rgvee.l a ttempts to meqsure 

1tt1tudes, ~P recia.tions, h ia.bits, 9. nd 1ntP-rest s of the 

students. The scores from these test s further reveBl ed 

that the objectives which the t eachers we r 0 ev!.tlua ting 

~ere not being fully achieved . 

That~ l arge pro. ortion of the desirable objectives 

were not being reali zed as eho n by the low scores ma.de 

by the s-qmple of students on the test oonstructed by the 

writer. The mean score for all thirty- five students wa s 

4-4 . 7 . 

Conclus1ons 

on the ba sis of the evaluation of da t a obta ined in 

this study, and with the recognition of the limitation~ 

inherent in the study J the following conclusions annee r 

to be arrant9d for t he objectives of fre ehm n a nd sopho

more m~them t1o courses in the eollege$ of the Ptu y: 

1. Consensus of on1nions of mathem~tical ~duoators 

rega rding the importa nce of objectives can be 

a.et ermined,, a nd th1 s con senAUA 0 11,n be used e.s 

a. guide to etermine the pro er objectives for 
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m-9.th~m tics oourses. 

2. Substantia l a.gr ement exi . t bet een the jury of 

m them ~1ca ax~1rt an, th~ gr ou J of te~ch rs 

1n tne o~orer a ting co1 l·g~s • to th_ rel~tiva 

im ort .•.nce cf oh JA}t.1..ve . • 

3. At: a gen~r al rule, th-- obJectives concerned t 1th 

h11bi ta_. ant r~oL tions, and Rttitmlee ace ,1m. red 

to b!:! cf great r t1 ti ve im.:>ortance . 

1~. In gener a l, the obJeetiveet concern~< ~trictly 1th 

mathen· t1ca l manlpul 9t1 n 

r ~l . tlvely unim ort~nt. 

re ju ge · to be 

5. Obj~otiv . ·hich 1o~1e 1 y Rhoul be r ea i ~ea in 

hi~h c 1001 cour s , r 0 Jun ied rs l t ively un-

i mpor t ant f or eoll~gq cour se s . 

6 . A oa r eful analyrii~ (If the tE'st @"1 ven b y the cl!< sa

r oo., ts chsr s rev" lP thitt.t the t s ta r 11mi tea 

t o ti m0 aur ment of the aohi evement ~f only a 

re of the recoim~ended ob jectives. The te t 

items a r e usually concer ned 11th the obj et1v~ s 

of ma. thema.t1enl s1 111 s ncl kno ·l tlg-e, while 

·ttitudes , h bit s , -1vpr ,.,c1~t1ons, ~nd 1.nter Pste-

the mo'3t i mporta nt go 1. acoor 1ng to the . __ e rt e 

a nd te eher !!- - are not included . 

7. The low scores m.3d e by the student~ •ho toolt th. .... 

t s t construct-~. b y t h- •r it., r i nd:l.eQte tl t 

ome of the recommended obj~ctiv~s .. re not being

fully re 11zed. 



Recommendations 

The following recorilillendat1one a re su:o. ortea by the 

f1nd1nge a nd conclusions of this etudy: 
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1. It is very imp ort°-.nt tha t the ma t hematics teachers 

of the cooper a ting colle1,2:es incorporate 1n the 

daily instruction a nd tests more a speete of the 

development of de sirable habits, ttitudes, 

a , precia t1on, and intere sts . 

2 . Objectives which should properly be attai ned 1n 

hi gh school should be omitted or paesed over 

aulokly. 

3. Rigorous pr oofs in ca lculus should not be stressed . 

4. Recommendati ons for f urther study a l ong the follo -

ing lines a r e made: 

a . Evaluation of the attai nment of t he objvetive 

of ma t hematica l training. 

b. The attainment of objectives 1n the c olleges 

of the study compared with the atta inment 

i n other colleges . 

c. ' >Ja ys ani1 meane by -which 1natrue·t1on may be 

best org nl zed to accomplish the given 

object 1 ves. 
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APPENDIX A 
OBJECTIVES FCR FRESHl·!LA.N AND SOPHO:.T'.i.!: lv!ATHH~TICS COURSES 

Directions: Please indicate your opinion of the value of each 
objective for freshman and sophomore mathematics 
courses by placing the number 4, 3, 2, or 1 before 
the statement of the objective according to the 
following scale: 

_ 1. 

- 2. 
3. 

- 4. 
- 5. 
_ 6. 
- 7. 
- 3. 
- 9. 
_10. 
_11. 
_12. 

_13. 
_14. 

_15. 
_16. 
_17. 

_18. 
_19. 

_20. 
_21. 
_22. 
_23. 
_24. 
_25. 

_26. 
_27. 
_2a. 
_29. 

_30. 
_31. 
_32. 
_33. 
_34. 
_35. 

~ The objective is highly desirable • 
...1... The objective is of considerable value • 
..2_ The objective is of slight value. 
_J_ The objective is of no value. 

Skill in solving verbal problems and checking solutions. 
Skill in arithmetical and algebraic fundamentals. 
Ability to use logarithms. 
Ability to use ~lide rule or calculating machine. 
Ability to construct and interpret tables and graphs. 
Ability to translate word statements into equations. 
Ability to solve s~.mple linear equations. 
Ability to solve quadratic equations by two methods. 
Ability to solve sinple systems of linear equations. 
Ability to solve cutic equations. 
Skill in formulating problems. 
Skill in making mathematical generalizations and 
discoveries. · 
Abi 1i ty to use synthetic div:. sion. 
Skill in the use of positive, negative, and fractional 
exponents. 
Ability to solve systems of equations by determinants. 
Ability to work with numbers of the form v'3. 
Ability to rationalize the denominators of fractions, 
such as l/l-2i. 
Ability to prove simple theorems. 
Ability to transform eq\lll8tions by translating and 
rotating axes. 
Ability to find maxima and minima of simple functions. 
Ability to use the laws of sines and cosines. 
Ability use the law of tangents. 
Ability to change radians to degrees and vice versa. 
Ability to define certain mathematical terms precisely. 
Ability to solve problems involving arithmetic and 
geometric progressions. 
Ability to do certain simple geometric const..ructions,. 
Ability to interpolate and extrapolate in tables~ 
Ability to solve the right triangle. 
Ability to find the mean, median, and standard· d'evia
tion of statistical data. 
Ability to solve obliqup triangles. 
Familiarity with inve·.,se. trigonometric futtetl&'l"ls. 
Ability to use a surveyor's transit. 
Ability to add, multiply, and divide complex t!iumbers. 
Ability to add and subtract vectors. 
Ability to find the equation of a line given, 'ttwo points 
on the line. · 
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_36. 

_37. 
_38. 
_39. 
_40. 
_41. 
_42. 
_43. 
_44. 

_45. 
_46. 
_47. 
_48. 

_49. 

_50. 

_51. 

_52. 

_53. 
_54. 
_55. 
_56. 
_57. 

_58. 
_59. 
_60. 
_61. 
_62. 
_63. 
_64. 
_65. 
_66. 
_67. 
_68. 
_69. 

_70. 
_71. 

_72. 

_73. 

Ability to find tho equation of a circle, given three 
points of tho c:rciP. 2 5 
Ability to di ffore1.tlate fun( dons such as (l-3x ) • 
Ability to use mathematical symbols, such as ~ and (. • 
Ability to use mathematical induction. 
Ability to apply mathematics in other fields. 
Ability to use the binomial theorem. 
Ability to use the multinomial theorem. 
Ability to solve simple inequalities. 
Attitude of suspending judgment until sufficient evi
dence is available. 
Stimulation of the imagination. 
Appreciation of the beauty .of mathematics. 
Appreciation of the power and economy of mathematics. 
Appreciation of the important role that mathematics 
has played in the development of civilization. 
Habits of orderliness, accuracy, neatness, exactness of 
expression, concentrat5on, and organization. 
Habit of dissatisfaction with incompleteness, ambi
guity~ and incoherent arguments. 
Habit of evaluating the conclusion in light of the 
basic assumptions and the given data. 
Habit of solving pToblems independently, and the de
velopn~nt of confidence in one's own ability. 
Habit of checkin3 maLLematical operations. 
Attitudes of cooperation, open-mindedness and tolerance. 
Attitudes of curiosity, creativeness, and research. 
Expansion of student 1 s interest in mathematics. 
Acquisition of the skills and habits involved in criti
cal and constructive thinki~n. 
Foundation for further and hio~er mathematics. 
Understanding statistical meas11res, such as mean. 
Understanding of the meaning of logarithms. 
Knowledge of fundamental logical principles. 
Knowledge of some direct and indirect methods of proof. 
Knowledge of the history of our number system. 
Concept of geometric terms such as median and incenter. 
Concept of simple spherical trigonometry. 
Understanding of the meaning of the sine of a NUMBER. 
Understanding limit, continuity, function, derivative. 
Concepts of group, field, and set. 
Understanding of the rigorous proofs of the basic 
theorems of calculus. 
Concepts of polar coordinates. 
Knowledge of the relations between the roots and the 
coefficients of equations. 
Knowledge of values of trigonometric functions of 
certain special angles such as, sin 30°= f. 
Knowledge of permutation and combination formulas. 

Please use back of sheet for comments. 
HANE ·------·-----~-----·-
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04 ,, 

211 Thntoher Hall 
O~l ahor.J'l st te Univer ity 

t111w tgr, O lahom 
Cetob~r 2? , 195? 

Pnder the d 1rect1on of Dr. J am~ e •. ?.~nt of Qkl&hom 

St ate University, I am conducting study to aeterrnl ne t he 

objectives of freehm~n ~n1 sonhomore math m tic courses. 

l l c, 1 houe to~ csrtaln how well these objectives a r e 

being ttaimvl in cert in libe r a l. rte oollege ln Texas. 

One ~ha e of the study i e the appr aie 1 b comn~tent 

persons in the field of mathema tics educatinn nf a list of 

objectives formula t .d from the . 1 ter tur • The :ie 1rable 

object1v 0 c ar0 to b , determined by an an ly ls of the 

opl 1on(I: nd euggeet1on~ obtainen from the ouestionna ir~. 

I would a ~reel .te your Pistqnce in the cnmnlet1on 

of the ~tudy by f1111nr in t . e enc lo .e1 u ... st1onn~1 re nnrl 

returning it t me . A st mnert, . lf- ddreee:~<i envelo-r>e iA 

enclos . for your convenience. 

SH1/bem 
enclo ures 

Yours truly , 

.Jame H. • f?~ne 
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· ear "i'ellow- Te9cher: 
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21 1 Th~toher H, lJ 
Oklqhoma St t tn1ver 1t 
St11 b1 t 0 r , Oklahoma 
Febr ~ry 7 , 195 

Thi 1e t reouest yo,r nart1eina t1nn an~ hel~ in ~ 
doctnr al study be ing rimde at ClrJ.R.hcm~ ·~t?te Unlve:r~i ty . 
It is a Ftu .. y of the c,bject1veA of col lep- 0 1!l:thematios 
cour ses t !irou h rH.fferential oq.louluP . On tl1e enclo ei1 
au etionnalre , ul e .se exnre •s yo,r opinion abmt eqoh 
obj~ctive sccord i nR to the 11rect1onP on the ouesti.n
nal r e . 

Although all object1 ve on the queet1onn.a1re may or 
ma y not puly to th0 cour se~ that you t~ach , .in gr.a inf" 
the objectives , pl e .se think of your self as a t ach~r of 
all the m the tics courses through d iff .rential e~lcu1ue. 

Your thoughtful r .e onRe a.nn the r eturn of the 
ttache in trumvnt will be very ~uch a,rr ~ciated . 

T~1e r eaulte of the study \il111 be sum-nari ed and the 
1nform·tion 1111 be a v~11~ble to you PS oon •s the et dy 
1:? comnletea . 

J •• 1a. in , I than .. · you very , uoh for your help . 

Youre truly , 

,Jame g !L Means 

J1M 

9nclo ur ee 
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APPENDI X C 

COLLEGE 1-iATHEMA'l'ICS TEST 

Student's Name --------~,,--------·---· 
L1et here all oollegQ mathematics courses you have complete 

___ .__...,,.__ -----·- ... --------
·------·------ ___ ....., - . .. .,, _________ _ 

DIRECTIONS: Pl ace the apuropr1at~ letter AJ B, C, D, or E 
in the parenthes i s a t the right of e~ch question. 
( 1J..lhis 1 s a. test to determine ho-w well certain ohjec tiv 
ha ve been achi eved . In or der that a cl~ar, true pictu 
may be had , you a r e ask d to do your beet on this test 

1 . Which of the following 1., t he lar gest? 

2 . 

'{ 
..I . 

4. 

(A) 27- 2/ J (B) 10- l (C) 4- 3/2 (D) 10/99 (_ ) {J/2)o 

( ) 

An automobile went un a hill a. t a. sneec1 of 10 miles a n 
hour a nd down the same o1stanc- at- a sneea of 20 m11es 
a.n hour. The average cneea for t 1e r ouna trir) "as: 
(A) 12f m. p . h . ( B) 13 2/ 3 m. p. h . (C) 14l m:p . h. 
CD) 15 m. p . h. (E) n() ne of th~a9. ( ) 

The p oints (6,12 ) nd 0, -6 ) a r e connected by a straight 
line. Another po1i t on this line i s (A) (J , 3) (B) - (2 
(C) (7,16 ) (D) (-1, - 4) (E) (- 3,-8) ( ) 

The contradictory of the ~t 
le (A) No men a re honest 
(C) Some men a re d1Rhcnest 
(E) Some men are honest. 

tement , "Al l men are honest 
(B) All men are dishonest 
(D) No men are dishonest 

( ) 

5. If X 1 s an acute s n gle such that tanY.=K/2, sinX =(?) 

(A) K/(2+K) { B) 2/ / l~K2 {C) K/ j 4- K2 (D) 2/ / h t i2 

( E ) I / .J l} -t- L\ 2 ( ) 

6. A nlane flies 120 miles on a cour se 6n° 1eet of ~outh . 
I -t then t a kes a cour e 70° e a st of south unt il 1t ls 
directly south of 1 ts ate.rt1ng point . Its distance 
(in rnilee) from the sta rtin~ no1nt is (A) 120&1n20° 
(B) 12 s i n5n°cos70° {C) 120s1n5nos1n70° 
(D) 120s1n5n° (E) 120s1n50°csc?0° ( -



Q7 ,,_., 

i . If log 1 t 5 ·• 0 • 70 t 1 cg-5 l Cl : ( ? ) 

8 . 

9 . 

{A) r. .J0 (B) . 70 O) 1.40 ( DJ 1 .. h3 {£) 1.70 ( 

Trtgonometr:lo fonot1cn F :; re ( ,, ) u:n1tar of l~ngth 
c-) a b etra.c nuaher (C ) ~ .ua t1on . ~f ocn .it.ion 
(D) 1went1 1 ~ {E) ~ure i ,qr1n• r19 P ( 

TH? v ork cf di 1d1ng - po1ynomi ;ti 1n by x-r maJ be 
aho-rt '?.WJt1 b) u .1nf:1' ( fa<.) Hornar i:; . 0 tt1od (? t"' j:nthetle 
d1.v1s!o ( C) De ~eg.:rt>8a ?ule of S1 ,n s ( t;) 'La ~emalnd· 
·rhsor .:J.m (:S) ·J.ra.n sro . a ... 1on ( ; 

10 . 2ec(9,,- ~ ) :: 0) ( A) e ~· (? cot f) (0) es:;08 
,} s in~ ( ':) sec~ { 

11 . ,he value of th Ae t ?r t 1n nt 1-1 O 1 lo 1 :; ] 

2 0- 2 
( ,e,, ) - 8 {~) -1 {(') o ( )) h ("::) 8 { 

.1.2 . ~'ha t ls the valtte. of the ,1 1ae r!.rni nant or - c t1°1r:!t1o 
-cuation '-'iho.ae reot e si. re e 1.1!:tl"? 
(.:,) -16 (~) ·-2 ( ,} n {'"1 ) ;6 Cr:) hS ( 

13. ?, t 1cn1a!.1z1nf' thl!? d,9noi 1 r.a.tor of J'§/(2+1 ) ;nnkes URt, o1 
( A) e:;nt~"et1c cUv~ ·ion ( ~) t:ol A.r cocrd!.n, · ~s 
( '"') ?~e1e1.1nrJ.g r t eorem (,) ~r aohs (:) eon ,uv .. t ~ emm1,1 
nn:nbi"?rs ( · • 

( /.} 
) . ::; (q '?9X ::ll (~} z~ _. ogx = ,2 ( ) 

Q x- , .. : 1 

( :. ) ":./? -~ ( z-+ 2X • - x- -
~ ,. 6 15. Ac co:r(11 n ;--t11A ,.,,~ ':?1r.nR x'·'t- l}',:'"*- :,: -,, . = O 

16 . 

17. 

hns (.,) .••o , os tiv~ rcets {B ~t nu1gt t 1 0 
i:n.Zlpinary r oo ~ (i:') ttt le11$t t- VO ner. G.t1vs rorte 
C;i) t :-110P t tvo nf:r~.ti ve r c ts ( ":") only one 1ma.r"1 n.,. r: 
ro~t ( ' 

In th etQUR tion .x4- s:ii::.3.,. h2x-12 : () , tbr> a 't!i of t i'!e 
pr °'h1cte of the r co t " to;ken t~o t e.. ,1 ;:"1 .... 1s 
{ ·"' } - 42 ( P) - 8 ( C . 0 { ry) .. i (::) l:2 

Th_ curv .1:f(:d .. 11th "~ri a.t1v ee f'( :c) £tnd r• •( ·) 
~ maxi um a. t X:C 1 ! , ) c la a. r e .t of , .,/:, :_ :: (' 
(.::~) c 1~ r oot of d~ .. / d~ 2 • 0 (~) o 111. .e r oe t cf 
1 ( x ) - A ( i ) c 1 F a r c o t of f ' ( x):: n ::me fer b anif! d 
.. roitr?..?'ily near c , f' (a) ) f) ft~r a> c and ft (b) ~ o 
b ~ c ( S) r. • ( e) = l1 q.m't f • • Ce) 4' r,. { 

ro.1 , 
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18. Which one of the following would you use to find most 
quickly the equation of a line with slope m, going 
through the point (x1, Y1)? 

{A) (y-y1)/x-x1) = (y1-Y2)/ (x1-x2) (B) Ax +BY = C 

(C) y = mx + b (D) Y-Yl = m(x-x1) (E) Yi = mx1 

( 

19. The principal value of Arcsin(- ./j/2 )t expressed in 
r adians is (A) TT/J (B) TT / 4 (C J Tl / 6 
(D) - TT/3 (E) -J 77 / 2 ( ) 

20. The fifth term in the expan sion of (l + y)lO is 

( A) y5 (B ) ( l i- y)5 (C) 21oy4 ( D) 21oy5 

(E) 252y5 { ) 

21. The mantissa for log2670 is O.L1-265; the ma.ntissa for 
log268 0 is 0.4281. The loga rithm of 267.J is equal 
approximately to (A) 2 .4260 (B) 2.4270 {C) 2 .4276 
(D) 2.4286 (E) J.4270 ( ) 

22. What are the coordina tes of the foci of the ellipse 

2J. 

4x2 -t 9Y2 : J6? (A ) ( :t: 65 ,0 ) (B} ( :t 5,0) {C) ( -J:./5 . 

( D) (O, ±fs) (E) (0, ± 5) 

The equation of a line through {2,4 ) a nd parallel to 
Jx -t 2y = -1 is (A) Jx + 2y - 14 = 0 (B) 2x -r 3Y - 16 =-
(C) 2x -t- Jy - 8 = 0 (D ) 2x - Jy - 8 = 0 
{E) 2x - Jy - 16 : 0 ( ) 
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TABLE VI 

TABIE FOR THE CALCULATI ON OF THE 
COEFFI CI ENT Of~ CORRELATI ON 

89 

=======-~~-===================================== _,__. __ _ 
Jee- Score Score Devia tion Devia tion 
.ve of of fro m Mean from Mean 
mber Ex_erte Teachers of X of Y 

X Y --;.----y-. ---x-2----r-xi 
3.57 3 .79 . 42 .51 . 1764 - . 2601 . 2J 
3.57 3.79 . 42 .51 . 1764 . 601 . 2] 
2.74 J . 21 -. 41 -. 07 .1681 . 0049 . N 
2. 25 2 . 32 -. 90 -.96 . 810(') .9216 . Se 
3 . J 2 3 . 3 7 . 17 . 09 • o 2 89 . n n 81 • OJ 
J .64 3 .74 . 49 . 46 . 2401 . 2116 . 2~ 
3 . .5q, J . 79 . 39 . 51 . 1521 . 26rn . 1s 
3 .11 3 . 32 - • 04 . 04 • 0016 . 0016 - • OC 
3.50 J . 37 . J .5 . 09 .1225 . oos1 . o~ 
1.93 2.63 -1. 22 -.65 1. 4884 . 4?25 .?~ 
J .64 2.79 . 49 -. l,1,9 . 2401 . 2401 -. 2l 
3. 68 J .15 . 53 - • 13 • 2eo9 . 0169 - . oe 
2. J 6 2.74 -.79 -.54 .6241 . 2916 . 4~ 
J .54 J .74 . 39 . 46 . 1.521 . 2116 .l'i 
2 .61 2 . 68 -.54 - .60 . 2916 . 3600 . J, 
J . 07 J . J2 -. 08 . 04 . 0064 . 0016 -. D( 
2.82 J . 32 -. 33 . 04 .1089 . 0016 -. 0.J 
J .61 3 . 42 . 46 .14 . 2116 . 0196 . ct 
2 . 79 2 . 84 - . 36 - . 44 .1296 . 1936 . l ~ 
J . 4J J . 42 . 28 .14 . 0784 . 0196 .o: 
J . 21 J . 32 . 06 . 01+ . 003 6 . 0016 . O( 
2. 18 2 .84 -.97 -. 44 .9409 .1936 , h; 
3.11 3.68 -. o4 . 4o . 0016 .16on -. o~ 
J . 57 .3 • 6 J . 42 • J 5 • 17 64 • 12 2 5 • V 
2.96 J . 32 -.19 . 04 . 0361 . N)l6 -. 0( 
2.70 J . 26 -. 45 -. 02 . 202.5 . 0004 .O( 
J .18 J. 39 . 03 .11 . 0009 . 0121 . 0( 
J .18 3 .79 . 03 .51 . 0009 . 2601 . o: 
2.96 J .15 - .19 -.13 . OJ61 . 0169 .o: 
2 . 36 3 . 26 - • 79 - . 02 • 62hl • 0004 • o: 
J . 07 3 . 15 - . 08 - .13 . 0064 . 0169 . o: 
1. 43 1.90 -1.72 -1. 38 2.9584 1. 9044 2. J'. 
2 .96 J .15 -.19 -.13 . 0361 . 0169 . o: 
J .11 2 .95 -. 04 -. 33 . 0016 .1ns9 . n: 
3 . 54 3 . 68 . 39 . 40 . 1521 .1600 . 1 
2 . 89 J . 32 - . 26 • 04 • 06?6 . 0016 - • o· 
3. 39 J . 42 . 24 . 14 . 0576 . 0196 . o· 
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TABLE VI (cont inued ) 

-· ,..__. __ --------- -jec- fc ore Score Devia ti on Deviation 
ve of of from Mean from .l( ea.n 
mber Experts Teachers of X of y 

·---X y X y x- y.:. 
~· :XJ - 11 ·· ···~--- ----

J .57 J . 21 . h2 -. 07 .1764 . 0049 -. 0~ 
J . 39 2 .95 . 24 -. 33 . 0576 .1089 - • O'i 
3.61 J .53 .46 .25 . 2116 . 0625 .1) 
J .18 3.47 • OJ .19 . 0009 . 0361 .or 
2 .11 2 .47 - 1 . 04 -.81 1. 0816 .6561 • 8L 
J.41 J . 26 . 26 -.02 . 0676 . 0004 - • 0( 
J .64 3.68 . 49 • 40 . 2401 .160(' .19 
3 . LIB J .58 .33 • 30 .1089 .0900 oc . / 

J . J7 J .58 . ,2 .30 . 0484 • n9 00 • 06 
J . 44 J .58 . 29 .JO . 0841 • 0900 • 08 
J . 26 3.74 .11 .46 .0121 . 2116 • O_'j 
3.61 3.79 .46 .51 . 2116 . 2601 . 2J 
J . 78 J .74 .36 .46 .J969 . 2116 . 28 
J .85 J.83 .70 .55 .4900 . 3025 .J8 
3.74 J.79 .59 .51 .3481 . 2601 • J(1 
3.50 3.74 .35 • 46 .1225 . 2116 .16 
; ,. 26 J.63 .11 .J5 . 0121 .1225 • OJ 
J .54 J .53 .39 .25 .1521 . 0625 • 09 
3.59 3. 53 .44 . 25 .1036 . 0625 .11 
3. lr8 J . L~7 .33 .19 .1089 . 0361 • 06 
~ .... 9 J . 44 . 24 .16 .0576 .0256 • 03 ,I • .) 

J .11 :;. 16 -. 04 -.12 .0016 • 014/,4, .oo 
J . 33 3.47 .18 .19 .0J24 . 0361 .OJ 
'? 46 3.16 .31 --.12 .0961 .0144 -.OJ .) . 
3 . .50 3.05 . J 5 -. 23 .1 225 .0529 -.08 
2 .71 2.95 -. 44 -.JJ .1936 .1089 • l lJ 
2 . 29 2.84 -.86 -. 44 1~0 6 .1936 . J? • .,I / 

2 .18 2 . 49 -.97 -.79 .9409 . 6 24·1 .76 
J . 2J J . J9 . 08 .11 .0064 .0121 .oo 
J .61 3.32 .46 .04 .2116 .0016 .01 
J . 00 2. 44 -.15 -. 84 . 0225 .?056 .12 
2.64 2.69 -.51 -.59 . 2601 • )!~81 . 30 
3. 29 3 .11 .14 - ,7 .0196 . 0289 -.02 . .,_ 
2.89 J.JJ -. 26 • 0.5 . 0676 . 00? 5 -. 01 
3.11 :, • ?Li, -. 04 .46 . 0016 . 2116 -.01 
2 . 86 J .16 -. 29 -.12 • 0841 . 0144 .OJ 



Let X and Y denote the mean s of the X'e, a nd Y's , 

respectively, 

x-

~
.I. -

~ x 
N 

~ y 
N 

= 

= 

= 3.15 

2~2 .z 
73 = 3. 28 
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r • -=~l=l=. 3~8~3_2_~ :::!!-- _ 11. J8 32 
= Ji 17. 762)( 12 .147) - 14.68 

= .775 

The formul a for determining r, the coeff icient of 

correla tion, 1 given by Garrett as: 

r -

(coefficient of correla tion uhen devia tions are taken 
from the means of the two di str1but1ons) 

in which x and y a re deviations from the actual means a nii 

~ x2 a nd z y2 are the sums of the aouared devia tions 1n 

x and y taken from the to rneane. Us ing Table VI in this 

Appendix, the coeff1oi~nt of correla tion t,as ca lcula ted 

as shovn above. 

In testing the reliability of the obta ined coeff1oient 

of eorrela t1on, t h~ method suggested by Garrett was. cons1d~t 

9.opropria.te . Garrett stated: 

A mRthematica.lly more defensible method of testing 
the significance of a n r, e spec i ally ·wh'.!n the co-
eff 1o1ent i high, 1s to conv0 rt r into R. A. l sher•s 
z- function nd find the SE of z . The function z h!is 
two ~avantages over r: (1) its sampling distribution 
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is an:orox1ma.tely normal and (2) i ts SE depends only 
upon the si ze of the sampl e N, a nd is 1ndenendent of 
the size of r. l 

With data from Table VI a nd the formula SEz = 1/{N- J , 

the reliability of the coefficient of correlation is 

obtained: 

SEZ : 1}{ 73-3 : .119 or .12 

"' z = 1.05 (Table C 1n Garrett's b ook) ' 

The • 9 5 confidence-interva l for th0 true z l s .81 t .o 1. 29 

(tha t is, 1. 05 ~ 1.96(.12) or 1. 05 ,r . 24) . Converting 

the z • s back into r's, a confidence-interval of from • 67 

to .86 i s obta i ned . Thus, the fiducia ry probability is 

.95 t hat this interval contains t he truer. 

IJienry E. Garrett, p . 198. 

2rb1a ., p . 426. 
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