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%h&t are the objectivee of freshman snd sorhomore math-
imtics courses for libersl arts eollepas? Iz there gensral
sreement améng exyerts‘aﬁﬁ tezchers in the fleld of nsthe-
1tics education as to ﬁhe ral&ﬁ1V$‘va1ueé of these objeetive
» what éktent are theee objsctives being reallzed in cértain
beral arts ecolleges in Texae? These cusstions stemmed
‘om the writer'e interest in the imprevemsnt of the colless
rfhematics eurrie&lum; and the greeent study grsw out of an
;ﬁempt to answer thesge guestions whieh were inherent in the

ohlem,
Statement of the Troblem

The present study le an inveetigation of the objsctives
" the lower diviglon sathemntlee courges, In wnartienlzr,
12 gtudy 1le concernzd uwith the objectives of freghman angd
ywhomore mathsmatlics coureses in the folloving Texass cmlleges

tshop follege of HMarshell, Huston-Tllletson College of

m

18t%in, Jarvies Chriectian College of Hauwkine, Prairie View
and ¥ College of Prairie Visw, Terxass Jollegs of Tyler,
sxas Southere Universlty of Housten, and wiley Collsge eof

arehall. In =pn £ffort to arrive st 2 solution of this



roblem, the following astens were Laken:

1. A list of objectives for freshman and sopvhomore

mathemztice courses was formulated,

. The opinione of expsrte in mathsmatics 2ducatien
were obtained conecerning the relative values of
he objectives on ths liet. :

3 The extent of agreement betwesen the Jury of sxperts
and the mathematlics teachers of the cooperating.
colleges wag determins

b, A testh, constructed by the writer, was glven %o a
gsample of gtudents in the seven schools,

5. A&vallable S:achlny nzberials from these schools

termine the extent of achieva-

ob jectives, .

were exsnined to d2

ment of the sitastad

Today colleges are not only abttenpiing To adjust
thelr mathematliees programs to the largs, helsrogencous gn-
rollments, but are alsgo faced with the task of re-examining
their goals. Recent developments by the Rusesiang in mathe-
a15tics have foeused criticlem upen the mathematics programs
ln thig eountry. OQueatlonz such ag the followlng sre ssked:

Jan the mathematlics objzctlvee of the »ast be exvscted to

5

1013 top priervity teday? Is thsre substariial agreemsnd

among the curriculum makers and mathematice teachers in
nigher educatlon on behavioral outcomes which should he
gxvpected of students whe have taken certain mathematics
coursea? To vhat extent are (thwe objsctives which are sald
to be desglrable belng satligfacterily achleved? |
This study was underitaken in an attempt to answer thess
gquestions., That such a atudy was needed was shown by the
finding that collegs students and graduates are often de-

ficlent in mathematlical requisites. Concerning this,



bad

wlan etated:
It wouvld be 1nteresting and vﬁrh&ps gurorlsing to leapn
the emall percenfags of those in cc1le9° mathematiocs
vho have had any slear concepition of the meaninges of the
mzthepaticsl words and rhrasse they ues in their asily
work, -

writing about the present ctatus of msthematiecs in our

novle and collsges, Duren told of the cenesrn of lndustry

& the federal governsent with the deficlenclse of the

sriecan youth 1 methematics. He stated:

Tkey L}sﬁ ere ln industry snd governme 1§? b@”&ﬁ to

raslilss eﬁ sup gconcale welfars and

geeurlty were dependent uﬁcn,maxnts ning 2n uxmwﬂdimg
gtafd of 1 schninarly trainad men, They begsn %o tell
the ?uhlic the faetﬁ aboutb hhe &Pgeneratioﬂ in the
lgarning of selente and nmathemsnties 1o the zchoole »
about thn noor showing whieh an Amariean youth ma xeg

thees sklille gompured uwith s Buropsen, sopeelally
%:ssian yguth =

g fd
::S

At the present time many educstore are cuestloning the
gausey of the mathematles curricvium, Varicus committe

ve been o

solnted o gtudy the rroblem. Van Engen eald:

The Jommicsion on Mathemstlcs s not the only group to
glve thought to currleulun creblems, The Cemmliites on
th tieald Azecoclia-

uue'ﬁnéergraéuaﬁ Program of the Hathens
tion of Amsriez recsived Llts charse from the oparent
organization Just nrior to the a@tivitieg of the
Gomanleaion, The 3scondary Schocl furrlculum (ommlttes
cf the Natlonal Councll of Tsoschere of HMethemailces came.

nto being durdng the year 1355, gince then sizilar
EPoUnS in nigh schoole and ecllegss have been appolnted
to make etudlsg 2% losal levals,

TXEE. iﬂwl i1, "Objectives in the Teaching of follege
65

Shomatis o8, The Amsrigan wathenasiesl Wonthly, LVII (1550,

{%54.1 o
1 Hathematl

8, Jr., “?chawl and Sollsgs Uethematles,
T, XLIx L {1256}, S514.

o L, Durss
iog Zzsshs
A
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A11 of this commlites astivity, springlng fres
various natienal and leszl scurces, could only mesn
thzt there le o gensrel dilssatisfaction with the nrogran
of the rirst inprﬁvzﬁ grades nnd that educatore Tesl it
is timz to aet,~

(‘“

Thig study wae nzedad bsesuse in 1% ueseful Llnformatlion
iigh had not besn eecllscisd and anslyzed ereviously was

lleeted end analyzed.

In the sesrch of the llteraturs, it was found that

weral studies of 5 simllar nature had besn made, Heone of
1ege gtudles, howevsr, attaonpied to svaluate the mathsmetles
oEramg, noer did asny ebudy atismet teo investipate ths pathe-
1tles vrograme of thoge collepse wheose gfudeats wers pro-

mlnaatly Hegro. Sems raslated stulies ars deserlibed below.

tha objzebive
mathenatical trainlng in the publie junior eollisgs, He

384 that the vurvess of hils study was thres-fold:

. » . Lo desseribe the mathemsatical tralnéng
vided for students 1in the varicous currl v}a af the
puklic junior college, to f@r@ulz g and svaluats maihe-
matical objesctivas in ths tr&inil of tﬁ g2 stullents
and to astele 1“pzi@ﬁtiﬁnt fi os Ter the s
program in the junior @euwwge =

("Qc‘é’

for the Rsorganization of Jellegs
Gohool ﬁei%nge and Hathewaticse,

oty

bgenneth ». Eiad, Gbjsetives of ”staema%lcﬁl Training
n the Public Junior Colisge, Gontribuiion to Rdveabion 5o,
5k, Georpe Peabody ~ollsge tor Yeanchers, (Jagﬁvill 1648%,




In 1957, Rowed completed a study of #The Gonersl Mathe-
1es for Terminal Students in O alifornia Junlor folleges®

whilch the mathematlieal objectives for these gtudente were
lectsd and analyzed.

Besearch hag slso besn dons on the sime of aﬁﬁﬁifiﬂ
hematlee eoursse such as ealculue, trigenomstry and algebrs,

o & ) ‘
g, HaegDuffes"Y publizhed an srticls deallng with the oblsctin

&

a course In calculus, 5ehaaf7lwr@ﬁe about the slms in the

L4

ching of trigonometry. gr@wag, reporting on the genersl
hematles orogram, stated thel there had been 1itile %ttémpt
egvaluate the affsctivenszes of sourses surh ss a2lgebra,
genometry, and zpalytle geomsiry in Lsvas of their oblso-
es,

- The writer was unsble to find any atullss concarnlng the
alnment in mathematics courses of cortain goals, sueh se

1s of sprracliation and the develonment of attitudes, hablte,

lntereste., This ls perhans due to the difficulty of

SJsek L. Rows, “Ganer&l Hathenntles for Terminzl Students
Galifornis Junior Colls ges” (unpub. Ed. D. dissertation,
veraity of Colersdo, 1957) ». 110,

Z
0. g. lachuffee, "ng“?ﬁiV“ in Csleulus,® The amerlean
henatical ;ontk ¥, LIV (1947} %. 35307,

"william L. Schsaf, “The Teaching of Trigonometry,*
Zathbmnties Tescher, XLY {1552}, vo. 4l 5250,

"‘J

SKenreth E. Brown, General yathemﬂﬁica in American Col-
s, Contributions to Educatlon io. 893 (Wew Vork, Bureau
Publiestions, Golnibia University, 19&3) oo, 150 151,
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surlng thege objleetives, Jeme eduentors vhe apres with

i)

view are guoted belew.
Conserning thile diffleulty, Horthrovn eald:

i am alse impressed by the faet that only s very emsll
npmber of writsrs are bold ﬁﬂﬂngh o gusstlion vhether or
not the objeetivas of mathematies in 1lidbsral sdusstion
have wet besn al arly wuauﬂ&, cr, if atsted, whether or
act they have baon dmﬁﬁufeﬁ by unesns of tegte and exam-
inations, ©f thl snall grove of critics, souz belliesve
that significant tests will eventuslly bs found, bui
have not besn found to date, & wery fzv susnect that
siginificant tesis may never he found.”

T, Davlg, and Johnsen reallized the 4iffieculdy in cusniify-
. the apnraisal of cgertaln asuac%s of the zdvesilonsl »ro-
. 4in reporting on thilsg, thsey szl

A sound reszarceh and apsraisgal program dsmande that we
uee both qualltstive and auantitativa data. . . In
time 41t may be exnected that many cuslitative tyrae of
dats In education will be reduced to cuantitative dats,
It L2 not toc much ts hope that in due $ise moet of the
go callsd intangibles, such as interssts, sttitudes,
appreclation, loyaltice, and heliefe will be cuantified,
.« » It 1s the comnlex and not readlly obesrved tralits
2nd auaiitielﬂthat are frecusntly the mosh diffieunlt

to quantify.

Baele dssunniions

The present gtudy zesumeg thet the ouality of thz sollege
shematles program ezn be imvproved If the teaghers formnlsie
‘¢ wlgely the alms of the courses which they t3ach

.

It 1s sagsumsd In this study thst zmathesmatics courses

tuathenatics 1a Liberal Bduesatien,’

; Ausrie: .tloal monthly, LII (1945}, po. 13:~L,,L;..

104, 3. Berr, Robert A, Deavis, and Paluer ¢, Johneon,
icationsl Regssreh =nd Appraisal, {(Chieago, 1953}, ». 10,




3

th the ssme $1%le, although glven in dlfTersnt schools,
ould generslly have ths same or simllar aims, Thie is

aggsary 1f therz is teo be a fres esxchange of sgiuds
wong the ingtitutions, apd 1f the reglstrars and othse var-
ng seonigernsd are Lo be able to sdecusiely svaluats the
udente' tranderints,
Followlng other studles, such zs ths study by Hasd qauell

@ the gbudy by Thomsel?, the writer nocumed that the jury

chinigue of fernulatiﬂ& the objsetives was a valid orosedure
W, that a congensus thues establighed sould be secespted as
ilidation, Thomas eald, "The jJury technicuz of resesarch
18 the most preetliesl, 1f not the only, technlgus to usze
1 seleoting the slemante which were teo conetitute the

piterion.® Hadsu

£

gald, *The pracetieable method for cone

2

aweting the study scensed to b the Jury tsechnigus.?
Definitlens

Throughout thie sfvdy, $erms gush as knowlsdge, abilile
ieg, £kill, intersste, attltudss, eriticsl thinking, and

oncerts 2re usad, Dafinltionsg of somz of thess terms sre

11”¢rhﬂrt 8. Madsus, "Yz2lidstlion of Bssic Prineiplse
n& griteria for Mvmluﬁt;mg the COrganization and Adninle-
i@ﬂ of Student-Tesching Frogr gs, " {unnub. Zd. D.

serbation, (klahema & and ¥ ¢ Wﬂgu, 19573,

bﬂ‘

o b

’M

,

23renie 1. Thomasg, %The Development of & driterioen in
he Messursment of Shorthand Tr&na&riytiﬁr ﬁrﬂuﬁﬁtiﬁﬁ »
unpul, B4, D. dlssertetion, Oklshoms & and ¥ ¢olleps, 1631},

e 1Z.



Fare

Sinee mathsmatical tralining Ju
ion, the definiticn of “mathemstleal objective® corresponds

o that of "sdusatlonal objective” as glven by Bloom below,

By eduveationnl @hjmetiv95, we mean explielt formu-
lm%LﬂﬁS of the waye in whilech studsnia e sxrected to

be thabvg by the sducstive preesss. That is, the vays
in whieh they will change iﬁ}the¢r thinking, thelr
rselinge, snd thelr aotiong, 10

The terms ebjlective, gosl, snd ain sre used inter~

B

(3

hangeably lp this study to desisnate the “outcomss ln terms

desirﬁblg‘eharaeﬁeri@ti@s that the edueational product
. |

hould posssgs, 11H

Bloenld deflnes "knowledpe® =g that which includss

viors and test 2itvatlions vhich smrhaelize the

@

Q‘z
iB
[y
u

hoge
enenbering, 2ither by recognitien or reesll, of ldeze
atsrial, or vhenemenz. Hs eald that "abilities and skille”
efer to organized modaes of operation and pensrallired fech-
dcueze for dealing with materisle and problems,

Phrovghout the literature, Yerlticsl thinking,® "reason.
ng, ¥ and ¥deduetive re&éaning“ szan zasantlally the sane

hing zs %logleal thinking® se defined by Salth and Tyl@rlé

: * o

enjamin 3. l m, et al, Taxonomy of Zduscationsl
b jac “,tii!&:f}-:“, {*' w York, 1958}, »p. 20.
Enovelopedis of Educetional Resesrch,

m*w-m:u

{Vew York, 1950}, o. 515.

Ploen, v. 201.

.ﬁ 2 }T&A a 1 nn’ ) © T;‘;}_ & I’, ;&. 1.2 ?}f;\: »5&

D et
9’-“ @\

U\
5 e
f:?s:"”’

ke
?ru%rwss, (V“w York, 1%L
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1w sald, "Logleal thinking mesas dlstinpulshing betwesn
snelueions which follow logleslly from given assumptions

1 eonelvelons whileh ﬂt net follew logically from given

“Intcrests" emphagize 1iking an aetivity, whille ”apgre-

-

iation® x@@mmﬂes 1iking but zorhaolzes inalzht inte the

mtivity, nnderstanding 1%, rv lizing ita trus valee, and

et or nredie lon $o react in 2 characteristic wey
gv&rd L. given person, oblect, ldes, or sltuwation.®
In epeakling of tle ternm “congept" Sobel soid:

Although the litersturs raevesls 2 lack ef agreemont
eoncerning the sxsot meaning and nsture of 2 sencept,
thia’dlffiaulty'may e avolded ir the Tield of mathe-
matice by operationally defining 2 etudent's conceot
of seme partieulsr term zg the sunmation of & given set
of reeronses which the sgtudent les expected to eliclt
at gome fivan.gtagn in his mathematicesl develovment,

. . Posgeselon of the concept 1s naeﬁﬁog ir the
stvdenﬁ ig ablﬁ to respend successfully,?®

The Purpose of the Study

Sneelfieally, the vurpass of thisg atudy was:

1. To sesist the seven coopsrating colleges by bringlng
to the attention ¢f thelr mathematles aenartmants
s 1ist of ohlectives theought te be impeortant by a
Jury of “??Prﬁﬂ in the flelﬁ of mathemotiecs edu~
cation. '

l?ﬁeﬁevaﬁ 4. Johneon, YAttitudes in Mathematles Class-
‘oom, " Sghool Sclience and Msthemetics,LVII (1957), p. 113.

1Byaz tobel, "Ooncept Lesraing in Algebra,® The
iathematics Tescher, ¥LIT (1956), p. Lz6.



2. To determine the extsnt of the euecess of the
teachers in realizing these objsctives and %o
a i

It the teachere of the Tindings
3. %o zssilgt ian the improvenent of the mathemati&s
curriculun of colleges almilsr te the ceolleges
of this ghudy by making the Findlinge of this
sbudy avelilable fo thom.

foope and Llmitation

¥hile thile study was undertaker for the myross of
olleeting and analyzing information which would sontribute
o ths meetlng of the neade mentionsd shove, it ls not pro-
oesd that thle investigatlen will zetsblish the complete

solntien of thesse nesds,

-
&
g
e
e
#
o
’ﬂ

The collepss ineludsad in thls stedy sre 81l thogs

»*

it
oo

eges in Texzeg wvhiech are acersdifed hy the Southern lAeso-

]
Dy

igtion of Collegpes and Ssepondary Schools, and whish are

thended preadonlpently by Hesrogs, Thess polleges are mostly

oot
23

iberel arbs collsges with fesgher-tralanling programs. Ao~

erding to the cataloguzs of thees ingilvutlions, of the

zt
1431
o
oF
24
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egrasg, wseventesen have master's dsgresa, and six have

acheler's degrees, This le not g falr indicstlon of thelr

sachera who 4o nod have the docioral dsgrss have done
urther work toward sdvsneed degraes,

The methemstles coursges with which this study

srned are restricted to the cusiomery Treshmar

more sourses, Those ars: eellegs alpsbra, trigeonesmatry,



11
eneral or basic mathematles, »lane snalyile gaometry, and
iffersntisl ealeulue.

fio attemnt lg made in thie investigatlon %o compare
r to contraet thE‘mathem&ties'progrﬁms er aehiﬁ?emaﬁts of
he cooperating inetitutions, | |
It 1s recognized that thie investigation deals with
nly one aspeet of complete evaluation of the mathematice
POSTANG Gf‘fhﬁ eollepges and is, thersfore, liaited %o tﬁe '
vﬁalﬁati@n of the mathemstlice objectives and makes no.

laim of ldentifying other valuee or coniributions.
tources of Data

In order to accomplish the first step in the solutien
I the nroblem of this study, 2 survey uss mads of the
Aterature dealling wlth the almes of higher sdussiion in
reneral and the obhjectives of mathematical training in
artieular, The iltearature surveyed inoludsd books and
journals in sduestion, mathematics t@xtb@mks, college apd
inivereity catelogs, mathemstieal jaurnals,'anﬁ published
ind unpublished doectoral dlssertations,

The textbooks, syllsbi, outlines, and bibllegraphies
188d in the mathematlos coursee of the coopsrating colleges
3zrved as sources of data for this lnvestigatlon.

The teete and sxaminations nyerarsd and adminletered
3y the tsachers of mathematlcs in the cooperating collepse
ln the First term of the 1957-1958 schoeol year served ae

furthar sources of dala,
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The cusstiennsires which wers completed snd returned
by 2 competent jury of sxperts constliuted snother soures
of data, |

Further informatlion was recelved from the ouestlen-
aaire sant to the mathematles lnstructors of the seven
solleges,

The examination prepared by ths mriter and adainistered
to & sampls of etudents in the coeperating eollsges ylelded

furthsr information vsed in this study.
Svmmary of Chapter 1

In this chapter the suthor has glven z statemsnt of
the mroblem, the need for and vpurvosss of the study, and
the eourees of dzta se well 2g the scops and limitations
»f the problem, Purthermors, 2 short discuselion le found
in thls chapter concerning the resssrch previcusly done in
related studles, snd ecertain terme, whose mzanings might
e in doubt, srye elarified,

fhapter I7, which followe, deals uith ths vrocedurss
and msthedology employed in the collectlon and analysle

»£ the dats.



CHAPTER II

METHOD AYD PROCEDURE

The nurpose of this chapter is to give an explsnation
' the sters taksn by the writer in order to find a solution
» the problem of the study. The methodology and procedure
T obtaining the necessary information are given in this
apter. Inciuded le & deegeripticen of the methode used to
raulate a cuvesticonnalre, to selecl a2 jJury of sxrerts to
dge the objectivee of the cuestionnalre, and to prevare
test adminigtersd to 2 sample of students. Also, thils
avter deale with the collectlon of the data from the
csetlionnalire sent to mathematlce teachers in the sa2ven

llsges and other sourses.
Ob jectivee from College Catslogs

A liet of cbjectives was formulated from the many ob-
ctives found in the search of nublished and unpublighed
terials, These souress insludad »rafaces and introductions

textbhooks, artisclies 1n mathematiecal Journsls, collesge and
iverelity catalogs, and doctoral dliassertatione.

Two hundred college, Junior college, and university
taloge in the library of Jklahoma State University vere

amined for objectlives of freshman and sophomore mathematics

13



14
urses. HMany of the catalogs d1d not set forth the objec-~

\ves of thelr mathematics coursee. Some of the catalogs
ve the objectlives in the form of course content while
shers gave the objectlves explicitly for sach course, The
yJectives given below which were gathered from these
ttalogs are representative of 2ll the objectives of the
ywer dilvision mathematics courses found in the two hundred
ttalogs 1n the Oklahoma State Unliversity library.

The objectives of the Derartment of Mathematice of The
rricultural and Technieal College of North Carolina, as
¥ forth in its catzalog are the following:

1. To review and strengthen students in the basie
fundamentale of mathematice in order that they
may be adequately ecuippred for expressing or
interpreting cusntitative ideae in thie and
related areas,

2, To provide an opportunity for sll studente to in-
creage thelr sense of utlility of the subject
matter by emphasizing the aprlication of mathe-~
matieal rrocesees to rroblems involving personal
and social living.

3. To equip the students whose interests snd abilities
lsad to further study, research, and/or technology
wilth an adequate mathematical background.

L. To contribute to the teaching efficlency of prosvec-
tive secondary school mathematice teachers by
insuring mastery of essential subject materials,
and the development of a reasonable degree of
skill, accfracy and spesd in dealing with these
materiale,

It was found in The University of Wyoming catalog

hat one of the three alme of teaching mathematlice in collepe

1
Agricultural and Technlical College of North Carolina
ulletin, (Greensboro, 1954-1955), pp. 165-1586.
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& the following:

l. For 1te own sake
a) For the intellectual and assgthetic rleagure
it glves.
b) In order to hear snd read understandinsly mush
that 1e eaid and written about today's problems,
¢) As one of the greatest oongributore to the
culturel life of the race.

The cat=alog of Fresno State College ovtlines the mathe-

wtics courses, thusg indleating the desired objectives in

erng of mathematleal idess and concepte to be develoned.
n giving objectives for mathematice in general, the catalog

f Fresno State College states!

Hathematics serves as a vart of general educatlon,
28 an integral part of techniecal studlee in physical
science =nd englneering, as 2 foundation in other
flelds of study, and as a pure sclence for those
interested in mathematics itself and for thoese who uee
it in some aprllied fleld such ae statietlcs, economics,
or sctuarial work. A rrogram of trsining ie orreged
for teachers of mathematies in secondary schocls,

The aims of mathematice training in the leower division

if the college aes determined by the contente of the coureces

iegcribed in the Fresno State Collepe catalog are:

Trigonometry: Concept of a funetion, 2ine and ccsine
functions, tables and graphs, other trigonometric
functions, ldentities and equations, trigonometriec
functione of angles, solution of trianglee, logarithas.

Analytic Geometry: Functions and thelir graphe, trans-
formation of axes, straight line, curves ineluding
conle sections, parametric ecuations, rolar coordinates

3

"!26 -

’University of Wyoming Bulletin, (Laramle, 1955), 1.330
JFresnc State Collepe, General Catalog, (Fresno, 1957),
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Differential Calculus: Limits, theory and technique
of differentiﬂtion, differentials, law of mean,
aprlications.

The Universlity of Chlcago stated through 1ts catalog
that the major aims of 1ts one-year course (Math. A, B, C)

ire.

. « to train the student in the elements of sclentirfi
dlscourse and thelr use in the statement, organization,
and communication of 1ldeas (logic, deductive theories);
mathematical thinking (abstraction, symbolic expression
structure of mathematieal systems); and to supply him
with certaliln concepts, facts, 2nd methods basic to
exact sclence (relations and functions, number systems,
analytic geometry, trigonometry).

The ma jor aim of Math. 150 (A, B, C) is to train the
student in the fundamentale of differential and integra
calculus; the course belng organized around the concep
of 1limit with the aim of glving the student good under-
standing of the concept and 1ts plece in calculus.5

At Florida Agricultural and Mechanical University, the
objectives of "Introduction to College Mathematlics" are:

. . . to explain (1) how the various branches of
mathematics originated; and (2) how they have been and
are now being used in the develorment of man's civili-
zation., This includes the meaning and apvlication of
the sine, coslne, and tangent functione, the meaning
and application of logarithme, snd the fundamentals

of mathematice of finance.

College Algebra: A review of elementary operatlons
fcllowed by a study of the function concept, logarithme
quadratic functions and equations, ecuations of higher
degree, and complex numbers.

Trigonometry: An elementary treatment of the trigono-
metric functions which continues with a graphleal
dlecussion of the right trlangle and of the obllaue
triangle; applications.

b1bia., p. 228.

5The University of Chlcago Catalogue, (Chlcago, 1958-
59): b. 58-
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Analyels I: An introductlon to the concepts of analytic
geometry snd caleculue, embracing elementary traatment
of the straight line and the cirecle, and differentiastior
and integration of simple algebraiec formsa,

Analyseis I1: Advanced algebra and trigoncuetry incluvds:
guadratiec ecuations, progreszions, the birorlal theoren,
logarithms, inequallities, mathematlesl induetion, and

complex numbers. Thorough treatment of the trigonometri
functions and solutions of triangies with apvllieations.

Analytic Geometry: Treste the atraight line and conie
sectiones in detall; rotation of axzes, parametriec ecua-
tiene, and oolar cooriinates., Resognizing a curve

from its ecuation 1s emphaalzed.

Oslenlue I: MNesls with the derivatives 2nd differential
of both 2lgebralc and tranacendental funetlons, arrli-
cation of mazinum 22d alnimum, narametric ecquatione,

and pclar acuatlgne. curvature, the law of the mean and
ite application,

The follewing alms of the Mathamatics Depariment of
rkansas Polyteecnnlc College ars found in 1ts catalog:

The objzetives of the devartment of mathematics are to
aegeisgt the student In the acculeltion of important in-
formation and work syrerience, in the sultivation of
vegeful work hablits and study skille, in an apprecliation
of the ssathetiec valvees of mathematicr and of the role
it has had in the growth of our culture, and in the
developmsnt of effective methede of thinking, salable
skills, and certain hard-te-expresa intangibles rep-
regented by fairnezs of jJudgment and intellectuzl
honeaty.

Northeastern Oklahoma A and ¥ Collepe” statee in its
atalog that mathematioce study glves 2 bazls for understand-
ng the technieal and selentifie develovments of modern times

t i3 further stated here that mathematice develope intel-

br1orida A and M University Catalogue, (Tallahassee,
955), pp. 123-124,

7Arkancas Polytechnic College (atalog, (Russellville,
955-55), v. 77.

8Northeastern Oklahoms A and M Cellege Catalogue,
Tahlequah, 1957-1559), ». 6A.
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ctual initiative, createe an 1deal of clarity and vrecleion
reasoning, and increases the imaginative power of the
udent in general.
From the catslog of Bennington College, a New England
rle' school, come the following aime of twe mathematlecs
urses:

College Algebra: Sesks to develop the student's power
of analysis. Beglinning with the conecent of number the
fundzmental algebraic processes will bz developed
rapldly, emphasis belnpg vlaced upon the role of defini-
tion. Extension of definition and an introduvetion to
rigorous deductlive methode of vroof will be served by
the close examinstion of Pagecal's trisngle and tentative
statement of the Binomial Theorem will be derived and
wlll eserve az an introduction to vreof by inductive
methods., Such other torice as vermutatione, combina-
tione 2nd probability will be coneidered if time vermite.

Plane Trigonometry: From the initial definitions re-
lating to the right triangle, extensions of definlitions
to ratios of anglees of any size will he made., The
course will develor through a study of the graphs of
eircular functions, solutions of trigonometric ecuations
solutione of oblicue triangles. (Students will be en-
couraged to relategtheir findinge to problems encountere
in everyday life,)

Cbjectivee from Mathematiesl Journals

Articles from mathematicasl journals such ss School

zlence and Mathematics, The Mathematlecs Teacher, and The

nerican Mathematicsl Monthly were used as a source in the

smpillation of objectives for the cquestionnaire. In die-
vesing the cualitiee that our future eclentiste and mathe-

aticiane should have, Norton estates the following:

“Bennington College Catalog, (Bennlngton, 1955-56),

29.




Most suthorltlies agree that the fellowing traite,
aualities, and characteristics are ones of particular
value to individuzle intereeted in esclentific and
mathematlecal endeavors. . . . They are: 1) Dependabillt
2) Goal dlrected activity, 3) Experimentation, 4) Fuman
relationshlps, 5) Logleal thinking, 6) Creativity,

7) self-exprezeion, ) Patience, 9) Meodesty, end

10) Alertnsgs, 10

Henderson and Dickmanll 1ist some ninety-seven nseds
" rrogpective studente 1in the college of engineering., The
»1lowling needs, smong others, sare found in thelir article:
yneept of an aprroximate number; concert of algebraic
irisbles and constants; »reraration and intervretation of
iatlatieal gravhe; common epecial products; laws of ex-
menta ineluding negative a2nd fractional exveonents; azolutio
2 rair of linear ecustione ineluding esolution by deter-
.nants; eolution of & cuzdratic equatlon by factoring, by
mpleting the scuare, and by the foramula; =244ition, sub-
action, multivlication, 2nd dlvision of radicals and conmple:
mhere; computation by means of logarithma; 1interpolation;
meept of locus; lawes of elnee, cosinee, and tangents; and

wneept of a vector.

Included among the alme glven by Schaafl? sre the

10Monte 8. Norton, "Developing Success Cualities in Cur
iture Scientiste and Mathematiclans," School Sclence and
themstice, LVII (1557), p. 620.

113, B, Hendereon and Kern Dickman, "Mathematical Needs
' Prospective Students in the College of Englneering,’
@ Mathematics Teacher, XLV (1952), pp. 89-93.

12y, L. Schaaf, *The Teaching of Trigonometry," pp. LL6-
18,
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‘ollowing:

1. To give s thorough working knowledge of trivonom-
etry.

2. An ineight into the uesefulness of mathematics 1is
gained from trigonometry fer more than from any
other course,

3. An introduction to the ideas of mathematically
deacribing a verliodic funetion.

L, An avprecisation of the beauty in the marvelous
comhinatione of which trigonometrie functione
are capable is a worthy aim,

5. To give training in functional thinking through
gravhieal rerresentation of functional relsations.

6. To develop the vower of quantitative and epace
percention and spatial imaginstion,

7. To develop mental habite of sanalysls, 2xaciness,
and logical organization.

HacDuffselj eaid that the firet objective in a course
n ealculue has to be the basie technlaues of differentia-
ion and integration and that our proper goal in the ealeculu:
8 to develop the student's abllity to interpret the physleal
orld in mathematical terminology. Machuffee further estated
hat the firet course in calculus should be rigorous un te
he capaclty of the gtudent to anrreciate rigor.

Hagsler 1s a good example of gome of the earlier
riters who emphaslzed esome of the more intangible objee-
ives, Hassler, writing in 1929, eaid:

A knowledge of the history of the develorment of
mathenatical procsssés he is learning will kindle the
pupll's interest in the egubject matter. . . . A know-
ledge of the history of mathematlice gives . . . an
aroreclation of the valuve of the subject z2nd ite in-

separable and vi{il connection with the development
of elvilization.

13Macnufree, P.: 335,

1“J. 0. Hageler, "The Use of Mathematical Fietory in
eaching," The Msathematice Teacher, XXII (1929), p. 166.
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Although Nowlan admitted that there were other worth-
hile objectives, he classified the major alms of mathematio:
eachling under two main headings. He wrote:

I do not underestimate the value of practical appli-
cation in the teachling of mathematics, nor the necessit)
for the mastery of mechanlcal gkille in numeriecal and
algebrailec operations., I assume that these are taken
care of, as a matter of couree, in our instruction.

There are two maln aime in the teaching of college
mathematics, whether to liberal arts studente or to
students of engineering. These, in order of importance,
are:

1. Training in precise thinking and 2 grasp of

prineiplees.

2. The acculesition of 1nformigion and a mastery of

certaln technical ekille.

Fehr, when writing on the rurposes of the study of
athematies, =214 that there ars at least four fundamental
'oale that sghould be attalned., They are pgiven below:

Firet it should serve ae a functional tool in eolving
our , , . problems,

In the second rlace, mathematics serves as a handmalden
for the exvlanation of the cuantitative situations in
other subjecte, such ae sconomice, phyeics, navigation,
finance, blology, and even the arts. . . .

In the third place, mathematice, when vrorerly concerns«
becomee 2 model for thinking, for developling sclentific
gtructure, for drswing conclusions, 2nd for solving
rroblems. . . .

In the fourth rlsace, mighematice is the deseriber of
the vniverse about ue.

In the Fifteenth Yesar Book17 of The National Couneil

1580wlan, ». 78.

165oward F. Fehr, "Reorientation in Mathemstlics EZduca-
;lon, * Teachers College Record, LIV (1953), pov. 430-439.

17y, R. Reeve, Editor, Fifteenth Year Book, The Nationa
Jouncil of Teachers of Mathemstlcse, The Place of Mathematlcs
Ln Secondary Zducatlon, (Bureau of Publicatione, Columbla
Tniversity, 1940), p. 253.




22

" Teachers of Mathematles, the objectives are classified
1der the following hesdings:

1. Abllity to think clearly.

2. ADbllity to use informatlon, concerte, and general

prineiplee,

3. Abllity to vse fundamental skille.

L, Desirsble attitudes,

5. Intereste and arnrsciations.

Under "abllity to think clezarly", are found such
stivitles as "gathering and organizing data,* ‘“drawing
ymeluslone,” and "establishing and jJudging elaims of proof”.
me of the attitudes which are considered deeirable are:

1) Resveet for knowlsdge, (b) Respect for good workmanship,
1) Respect for understanding, (4) Social-mindedness,
) Open-mindedness,

In sn artiecle concerning the teaching of a first courece

1 ealculue, Parker lists ths following major objectives:

1. 7To give the gtudent an understanding of the funda-
mental concepts of the ealeulus and z volint of
view relstive to the hiestorieal background out
of which thesge concente grew.

2. To develop oroficiency in the manipulative skille
of differentiation and integration.

3. To develor the abllity in making nractical avplica-
tions of the vrinecinle learned, .

The concevnts of a3 function, a variable, inerement,
imit, and continulty are abeolutiﬁy necessary stervring-
etones for the beginning student.*
In describing a2 rlan for 2 vrogram in mathematlcs for
berzl arts students, Allendosrfer wrote:

In thinking of these sgtudents . . . Firet we have
vtllity ae a chief reacon for thelir study of mathematics

18James E. Parker, "The Teschling Objectives 1in a Firet
wuree in Caleulue,” The Mathematics Teacher, XXXVII (1944),
347.
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. second, mathematlics is traditionally known ae a
1ogica1 gubjJeect, and 1ts pursult ies surrosed to improve
the capaeity of the mind for reasoning. And, finally,
the etudent may hope to attain sone undaretanﬁing of
the nature of mathematlies and of i1ts contribution to
our culture. i

In deseoribing the mathematice program at the University
f Chleage, Northrep cutlines the objeetives se follovs:

« « « the student should be taught to think deductivaly,
to know what s deductive syetem ig, to understansd the
relation betlween an szbstract deductive gystem and its
models, or cconsrste internretations, 2nd to have egone
aprreeclation of what rigor is and how it may be achievesd
444 to thieg the fset that he sghould learn, both for the
ex1lle themeelves and for the part they will »lay in
nle later goursse in eclence, how to understand and e
deal wlth the nroblem of cguantity and epsce, snd the
content of a year course in mathematice avororriate to
a progrem of liberal education becomes feirly clesr:
It should ineclude at lesst the study of logie, algebra,
end geomatry.zo

(b jectives from Diesgertations

Among the publiehed znd unrubliehed dlessertations ecme
bjectives for the cuestionraire were found. The absiracts
f disserteticene found in the library of (klahome State
niversity vere searched for ueshble cbjectives. The Epeclal
ervicee Depsrtment of the 1ibrary eecured vnpublighed dis-

ertatione from other universities for the investigator,

12G. B. Allendosrfer, "Mathematlcs for Liberal Arts
‘tudents," The American Mathemstical Monthly, LIV (1947),

« 573,
20g, »p, Horthror, *“The MHathematice Program in the

iollege of the Univeresity of Chilcago,” The American
iathematical Monthly, LV (1948), r. 2.
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The dissertation by Banks?l vroved culte fruitful in
hig respect. In his etudy, Banke compared the relative
ffectivenese of general mathematice and college algebra in
mproving the abllity to think eritieally. The reasponses
hat Banks recelved from 213 colleges and universities
ndleated that the ability to do critiecal or logleal thinking
8 consldered to be the most important contribution which
he study of mathematics hss to make to the education of the
tudente who are not to specialize in mathematics.

In a study undertasken to ald in the clarification of
he role of mathematlics in the nrogram of the community
0llege, Bentz arrived at thirty-one critical mathematical
‘equirements for the communlty college student. Among these

hirty-one reculrements, the following objectives were found

(]

Sk11l1 in computing with integers, common fractions
Familiarity with terms used in the identifieation
of various numbers

Ability to interrret and express relationehipes by
means of a2 chart, formula, or grarh

Sk111 in setting uvr and eolving simple ecuations
to find the value of the unknown number

Ability to make a vroper selection and use of a
formula from memory or from a reference source
Abllity to earry out an interrolation
Understanding of the usefulnege of 2 system of
coordinates

Understanding of the meaning of the more common
symbole used in the field of mathematics

Ability to collect and tabulate accurately various
kinde of numerical data

Understanding of the signifiecance of esuch funda-
mental statistical meagures as the arithmetlc
mean, medlan, mode, range, and standard deviation
11. Ability to use the slide rule and calculating
machines to perform various fundamental operations

. -

V00 NN W EWwnN

(]
o

ifathematice, (unpub. Ph, D, dlissertation, George Feabody
Jjollege for Teachers, 1549), bo. 15.

2ljonhn K. Banks, gritica% Thinking in College Freshman
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12, TUnderstanding of the meaning of a logarithm and
the abllity to use 1t se a short out in making
caleuvlations

13. <kill in the vee of the esine, coelne, and tanpgent
trigonometrie ratice in determining dletances =nd
angles

14, Awareneses of the importznce of dolng careful,
securate work and of checking results

15. Awareness of the importance of develoning correct
hablite of a elerical nature in writing figures

15. Ablility to deal intelligently with the matter of
locus, investmente, =2nd ths cost of borrowing money

17. Abllity to make a eselectlion of the eignificant facte
in a given problem, and to arrly the necessary
technicues to bring about 2 eatiefactory solvtion, 22

Objectlves from Textbooks

Textbooks for courses iln freehman and sophomore mathe-
atlcs vere examlined in order te find the objectlivee of the
uthors, Forty-three textbooks were examined. Included
mong these books were those used in the cooversting colleges
f thie study and some found in the library of thls univerelt
heses bocks have a2 wide ranpge of rublication dateg--1904 o
956. The aims of the suthors were determined by an snalyels
f the vrefacee and introductions of the textbeoks., Vhile
ome of the textbooke 213 not state the ohjectives of the
uthors, others gave detallad objectives for the course,

Typieal of some of the algebra textbooks 1s College

lgebra, whose authorsgB stated that thelr book emphagizes

“2%a1ph Porter Bantr, "Criticsl Mathematiesl Recuire-

iente for the Program of the Communlty College," Abetracts
f Dissertations, (George Peabody College for Teaghers, 1952

23gomaittee of Collepe Algebra, College Algebra (Hew
.'ork, 1956)n P. ix.



lgebrale/ technicue, . ., , snd ie sufficlently rich in

teroretation and general rroblems to develon the student's

were of analysie. ., . . Strese 1s 1ald uron concents, the

terlal 1e pressnted with logleal rigor, they say. The

thore further state that in order te add teo the cultural

turity of the student, many brief yet complete historical

eteher of elementary mathematics are given,

Cooley and others give the cultural objectives of thelr

xtbook to be the following:

1.

-~
-
L

To show how many of the fundsmental 1ldeas of mathe-
matice have thelr sources in vhysiesl exverisnce.
To show, hovw, from thesge ldeasg, mathematiecs builds
broad logical theorieg which have wide avpliesation
in the physiecz2l, blologiecal, and soclal sclences,
the arts, and philosophy.

To show that mathematics 1s a vaet unified system
of reasoning.

To acoualint the student with the loeleal structure
of the mathematical system and thues rrovide him
with & astandard of exact reasoning which should
help him to achleve a more critieal attitude toward
concluelong arrived at in other fields.

To show that science and philosorhy are indebted

to mathematice for many vreclse concents, such as
veleocity, meotlion, and infinity.

Teo oren the student's mind to the faect that the
develovrment of mathematics from s2nclent te medern
timee has been an important facter in the develor-
ment of civilization.2h

Cne of the general msthematice textbooks with a modern

proach i1s Fundamentals of Mathematics. The =2uthor of the

wk givee the followlng se the objectives of the bhook:

1.

An aprreclation of the natural oriegin and evolution-
ary growth of the basliec mathematical 1deas from
anticuity to the preesent;

2k4o1116 R. Cooley et al., Introduction to Mathematics,
thieago, 1937), ». V.
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2, A ecritiecal logleal attitude, =nd a wholesoms respect
for correct reasgoning, rreclee definitione, 2and =
clear grser of underlying assumvtlons;

3. An underetanding of the role of mathematiecs ag one
of the major branchee of human endeavor, and its
relatlone with other branchee of the sccumulated
wiedom of the human race;

i, A dlecurelon of some of the elmpler immortant
vrobleme of pure mathematlies snd ite aprlications,
ineluding some which often come to the attention
of the sdusatlonal layman and eaues him needleas
confusien;

5. An underetanding of the naturs and pr%gtical
importance of rostulational thinking.

Ag the author further dlscusses the objisctiveg of the

axthook, he statep:

The suthor hze intendad te present = couree in
mathenatica which ¥ill smvrhasize ths Algtinetion betweer
fanlliavrity and undsrstanding, betwesn logleal vroof
and routine manlpulatlion, hatween oritical attitude of
mind snd habltual undquestioning hellef, between scien-
tifie knowledge, and beth s2ncyelonsdie collections of
faats and mere orninlon and conjsature, and vhich will
give ths stuident a wholesgome aggraciation ef the nature
z2nd importanees of mathematios,

Anothey author, Dadcurian, gave the objeectives which

e hored hies textbook would sssist ths a2tudsent achlieve, In

he rreface of the trigonometry book writien by him ie

ound the following:

in writing thie book the author has had the following
objectives: (1) To etimulate the etudent'se intersat
and motivation, and %o de2vsn his comrrshenasion of the
eub ject. To thees ends, emphaeis ig 1314 on concente,
prineginles, and general mathods; trigonometrie func-
tions are apnlied to simrle problemes of mensuration,
meghanics, engineering and surveylng; and the aopli-
cation of the functione to other fields 1e mointed out.

New

25Moees Richardson, Fundsmentals of Mathematics,
Yerk, 1941), vp. ve-vi,

- 261b1a., p. vi.
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« « « (2) To reduce the need for memory work to a mini-
mum. . . . To present vrroofe and solved problems in
such 2 way ae to reduce the amount of necessary verbal
explanation te 2 minimum, to make analytical work order-
ly, conclge and lucid; =2nd thus to familiarize the
student with a general method of nrocedure which is
conducive to clear thinking, and to greater rr9939m
from blunder, and tec economy of time and effort.~
Rosenbech, Whitman, and Moskovitz28 =214 that in their
ixtboock on trigoncmetry every effort was made to vresent
12 material in & manner that is clear and esimple, yet
‘imulating and rigorous. They have attempted to emphasize
loge torice which are generally recognized to be essentlal,
wtever the aime of the student or the objective of the

urse,

Nathan and Helmer?? wrote that one of the objectives
' analytic geometry shouvld he the direct rreparation for
12 study of ealeulus, engineering, and the vhyeleal and
welal sclences. They say that 2 study of analytlic geometry
n develop the etudent's vowers of intultion and rigorous
iinking and can provide him with an example of 2 unified
dy of thought. The examples and probleme in the book
thody appliecstions to physics, chemlstry, astronomy,

igineering, and econonics.

27p. ¥. padourian, Plane Trigonometry, (Cambridge, 1941)
se Vileviii,

283, ®. Rosenbach, E. A. Whitman, and David Mosekovitz,
lane Trigonometry, (New York, 1937), p. 1ii.

29pavid Nathan and Olaf Helmsr, Analytic Geometry,
lew York, 1547), bp. V.
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Buchanan and vahlin s21d in their textbook:

Every methematlics instructor ie aware of the urgent
need to develor the brilliant student and at the same
time te lmpart to the average student some feeling for
mathematice ae a living subject, one that hae not only
had = tremendouve influence on the development of our
civiliration, but ie vlitally imvertant in present-day

affaire. In writing this book ve have kent these needs
inmind, . . .

For the better students we have rrovided a sufficient
number of more or legs advanced exercliees and also his-
torical reports, . . . to challenge Qis ability and make
him fesl hie efforts are worthwhile, -0

Maxine Bocher31, of Harvard Universlty, stated that if
@lytle geometry ie vroverly taught it is 2 Aiffieult subject
@ that 1t ehouvld not be degraded to 2 course in grerhics;
@at 1e, curve plotting, numerical problems, and the like,

' eays, "The one alm should be te mut the student into
iggession of an instrument vhich he himeelf c=n use in
'oving new geometrical thesrems or selving new rroblems, *

In gtating the objectives of his analytie gsometry
xtbook, Sigan statad the follewing in the nrefsasce:;

The course in analytic geometry hag several major
objectives, each of which hag been fully considered

in the preparation of this text. It should follow in

a2 natural way from the student's previous work 1in

mathematiecs, which 1t 1s expected to unify; 1t must

agcouvaint the estudent with the methode, the splrit, and
the eseential facts of analytie geometry: 2and it should
gtrese the vartlicular tyres of geometric reasoning that

the aggdent will encounter moet frequently in his later
work,.-~

30H, E. Buchanan and G. E. wahlin, Elements of Analytie
ometry, (New York, 1937), »n. v.

3lMaxime Bocher, Flans Analytlc Geomatry, (¥ew York,
15)' -C:- V.

“2¢narles H, Slsam, Analytic Geometry, (New York, 1936),
134,
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Hurnaghan, declaring that the aim of calculus 1s more
12n mechanieal manipulations and technicues, slso stated
12t hie calceulue book alms 2t meaning and understanding.
* stated the following:

The method used 1e radically different firom that of
the currently vopular textas. Many teachers ssem to
feel and have no hesltation in expreesing thelr feeling,
that it 1s imroeseible to teach ecalculus correctly. The
best one ecan do, they claim, ie to glve some 1ldes of
what the subjest is about and fto impart, by repested
drill and practice, proficiency in the manipulative
detalls of the subject., The regultes obtained by this
progedure are famlliar; the ordinary student who has
worked hard in the course can t2ll you the derivatives
and the integrals of the most sinister-looking funetion,
but he hag no clear and confident understanding of what
a derivative and an integral really are 33

Neeley and Tracey agree that differential 2nd intepgral
ilevlus should have two alms, They stated:

The student who etudies thies subject because of hie
attraction toc mathematics 1& not well scvlipred 1f he
lacks a falr aprreclation of the wide applicaticns of
the caleulus in mecdern sclence and englineering. Cn
the other hand, the student who 1ls reauired toc use the
calculus ln esome chosen fleld of eclienscs can make more
intelligent and extensive aprlicatione if he underetands
the underlyling rrinciplee of the esubject. Hence,
whether mathematics 1g to be regarded ss the queen of
the sciences or as the tocl of the sclentlete, the
getudy of the caslculus for the future teacher of mathe-
matice and for the future engineer shouvld differ only
in the degree of aﬁnhasia rlaced on the theory and
the apvlications.’

The oldest textbock that the writer examined wse

ritten in the first vart of thie century by Cranville,

22vraneis P. Murnsghan, Differential and Integral

i

aleulue, (Brooklyn, 1247), pp. 1ii-v.

2hy. B, NMeeley and J. I. Tracey, Differential and
ntegral Calculus, (New York, 1932), ». v.
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12 two alme of the author were to sharnen the student's
ttultion and to increase hie analytie abillity. In the
reface of the calculus textbook by Granville, one finds:
The present velume 1s the result of an effort to
write 2 modern texthook on the caleulus which shall be
egsentlially a 4drill book., W%ith this end in view, the
redagogie vrinciple that esch result should be made
intultionally as well ag analytically evident tc the
student has been kept constantly in mind. . . . The
objeet hag not heen to teach the atudent to rely upon
his intultion, but in some caases to use tgie faculty
in advance of the analytic investigetion.-d
In 2 study reported out of Teachere Collage, Columbia
niversity, in 1943, Brown36 found that a survey of the
pjectives of general msthematice ag given by the authors
f more than Ffifty peneral mathematlce textbooke indicates
hat the aime of general mathematlca courges fall into three
ategories. They are given below:
1. To prepare the student for a vrofesslon, seml-
rofession, or vocatlon in which mathematice 1s useful as
tool and smphaels is nlaced on facllity in mathematical
anipulation as well se on understanding of the concepts
nvolved.

2. To prepare studente to be intelligent citizens,

ethematiceslly. . . .
3. To attain both the above objectlives by meeting the

eeds of the large scademlic terminal mathematlice group and

>5%1114am A. Granville, Elemente of the Differential
nd Intepral Calgulue, (Boeton, 190L), p. 111,

36Kenneth E. Brown, Gensral Mathematice in Amerigan
iollepes, (New York Bureau of Publicatione, Teachers
follepge, Columbia University, 1943), ». 61.
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eo to furnish an adeguate preparation for the minority
o wish to pursue further courses in mathematics.

After obvious duplicatione had been eliminated, the
Jectivee plven above were incorporated into a single 1ist
seveniy-three general and sprecific objectives, This list
pears ag Aprpendix A of thle study. The selection of tha
Jectlves was bzsed upen the writer'e opinion arrived at

om an examination of the literature.
Selection of the Jury

These seventy-three objectives were nut in cuestionnaire
rn and sent to thirty-nine outetanding educatores in the
eld of mathemstlics., These thirty-nine educstors made up
e panel from which the jJury of experts were sslected.
Eegsential erlteria were eegtabliched for the selectlon
the experts of the jury who met some or all of the reculre-

nte given below. The criteria were:

msthematice.
. Scholarly nublieations in edvecation2l 2nd/or
mathematiecal Journals,

2. The experte muet have shown interest in msthematics
edusation at thes college levsl ag evidsnced by
one or more of the following asccomplichmente:

a) Publications in mathematical journals.

b) Membershiv on srecia) committees, such 2g the
Committee on the Undergraduate Frogram in
Mathemstics of the Mathematicsl Asreoclation
of America, and the Commisesion on Mathematics
of the College Entrence Examination Roard,

¢) Head of the department of mathematiecs in =
l2ading college or university.

d) Author of a modern textbook of mathematiecs
for freghmen or eophomores,

@) Hathematics instructor 2svreclally concerned
with mathemstice 2duecation.

1, ZEZxtensive and recent exrverience in teachling college
2
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In order to increass the validity of the objectives of
ie cuestlonnaire, mome experts were chosen from colleges
d universitles similar to the cooverating institutions
" this study.

Table I below gives the names, locatlons, positions,
1d scme of the qualifications of the members of the jury.

That the Jjury members were well-cualified is seen by
12 fact that elghty-slx per cent of them were members of
.ther The Mathemstlical Assoclation of America or The
12rican Mathematlical Soclety. Kenneth £, Brown, Speclalist
1} Mathematice in the United Statee Cffice of Eduecation, also
3 a member of the Regearch Committee of the Natlional Cocunell
' Teachere of Mathematice. €. B. Lindquist was recently
pointed as Chlef for Natural Sclences and Mathematles in
12 Unlted States Offlce of Education. Duren i1es Professor
I Mathematice and also Dean of the College of Artes andg
riences of Virginia University., S5eidlin 1s Professor of
ithematice and Dean of the Graduate EScheol of Alfred Uni-
srglty. Fawcett is the Chalrman of the Department of
iucation and Professor of Mathematlcs Education at Chio
tate Unilversity. Jonee, Gager, Price, and Plngry are
olding or have held offices in the Natlional Councll of
eachers of Mathematice. Twenty-two Jjurymen of the twenty-
izht have had one or more articles in the leading mathe-
atical journals of the nation. Twenty-flve jury members
re teachere of college mathematies, and ten are chalrmen

r heads of their departmente of mathematics. Elght of
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NAMES, LOCATIONE, AND EDUCATIONAL
POSITIONE OF JURY MEMEERS

L.

lame

Looation

Pogition

4. Beawnmont
neth E. Brown

L. Duren, Jr.

0ld Fawcett
ard Fehr

llam CGager
n R, Eatcher

H. . Hildebrzandt
liam N, Fuff

1lip S. Jonee
8ton T. Karnes

I. Layton
B. Lindcuist

wodore Love
U. MacDuffes
ice Meagsrve

V. Hewsome
ert Pingry

U. of Washington

U. 8. Cffice of
Education

U. of Virginia

Chieo Stste U,

Teachers College
Columbia U,

Florida U,
Flsgk University

Northwestern U7,
Cklahoma 1,

U. of Michigan
Louisliana gtate

Stevhen F.Auvsatin

. 8. Office of
Education

Fisk University
U. of Wisconsin

New Jersey State
Teachers College

New York U.
7. of Illinole

Executive Officer of
Mathems tice Department

Speclsliet for
Mathematics

Mathematlce Profesgsor,
Dean, College of Arts
and Sclences

Head, Devartment of
Mathematlics Education

Head, Mathematics
Department

Professor, Mathematice

Leslistant Frofeseor
of Mathemstics

Agsoclate Frofegseor
Head, Mathematlice Dept
Aesoeclate Trofessor
Head, Mathematics Dept
Head, Mathematics Dept

Chief, Hatural Seclenct
and Mathematice

Head, Mathematics Depi
Profegeor of Mathemat:

Head, Hathematics
Devartment

Preasident
Legspciate Frofegeor



ABLE I (continued)

Name

Locatlen

Position

sbert roe

. Vernon Price
. B. Read

oses Rlechardscon

seck L. Rowe

i1liam L. Schaaf

oseph Seidlin

. P, Vance

enry Van Engen

. Lynwood Vren

Central Stete

U. of Iowa
Wiehita U,
Brooklyn College

Bakersfield
Junior College

Brooklyn College

Alfreda U.

Oberlin College

Iowa Stante
Teachers College

Cleorge Peabody
Collepe

Aselstent Professor
Professor of Mathema
Head, 2nd Profegsor
Profesasor

Feed, Methenatics
Department

Assoclate FProfessor
of HMathenpsticse

Dean of Graduate
Schoel 2nd Professor
of Mathematice

Agsoclate Professor
of Mathemstice

Aeecoclizte Profeseor
of Mathematice

Professor of
Mathematice
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ne experts of this study are authors or co-authors of
athematics textbooks. Fehr and Van Engen are members of
he Commission on Mathematles of the College Entrance
xamination Board, while Schasf, Vance, Hildebrandt, Jonee,
nd Read have been editors of mathematical journals or
ditors of depsrtments in these journsls. Hildebrandt,
rown, and Fehr were considered to be specialiste in mathe-
atliecs educatlion by Woodby.37

The consensus, therefore, of such & Jury should be
eadlly accented aas representative of the best thinking in
he United States with respect to the aims and objectives

f mathematice instruetion.
Data from Cusstionnaire and COther Sources

ATter the formulation of the questionnaire and the
@lection of the Jjury members ag degerlibed shove, the
eventy-three item cueetionnalre, accempanying letter, and
ielf-addressed return envelope were gent to thirty-nine
xperts in the fleld of mathematice eduecation. (Aprendix A)

A Tour-point rating scale wae nlaced at the top of the
‘iret page of the mimeograprhed liet of the geventy-three
ybiectives, The exrerte were asked to assipgn to each 1ltenm
. value of *4¥, "3%, #2%  or "1" in the space provided,

tecording to the followling dlrectlons:

37Lauren G. Woodby, "A Syntheele and Evaluation of
jubject-Matter Torles in Mathematics for General Educatlon”
‘unpub. Ph, D. dlissertation, University of Michigan, 1952),
», 26,
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irectionsg: Please indicate your orinion of the valus of
each objective for freshman and sonhomore
mathenaticrs courses by rnlacing the number 4,

3, 2, or 1 before the statement of the objesctive

accordlng to the following scsle:

The objective 1es hipghly desirsble,

The objectlive 1s of considersbls valune,
The objective is of slight value.

The objective ia of no value,

i=inpj =

Nine weeks elarsed between the recelving of the first
nd last completed cuestlonnaires, Thirty-four, or sighty-
even ver aeent, of the thirty-nine cuesticnnairzs were
aturned, Two vere returned unopensd becaunge the nersons
ad retired. Five persons 414 not resrond at 2ll, althovgh

follow-ur card was sent to each., Of the thirty-four com-
leted questlionnaires, four were rejected as not belng
eable ginece the respondents z2dmitted that they evaluated
he 1ltems from a2 different frame of reference than that
peeeeted in the directiona. This gave twenty-elght
omnleted anestionnaires voon which to base the conclualons
hout the desirable oblectivees,

In order to comnare the orinlone of the exrerts and
he opinione of the mathematies instructors in the seven
ollegea of the stvdy, the seventy-three-item cuestlionnalre
ag gent to the mathematice instructors. The instructlons
or rating the items were the same as for the exnaerte, The
peetionnaire, aceomranying letter (Aprendix B), and self-
jdressed, stamped envelope were sent to the heads of the
athemstice derartmente of the seven collséges with the

netruetion to have esch teacher of freshman and sorhonmore

athematics complete the cuestionnaire, After many follow-ur
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tttere and long distance telenhone calls, nineteen teschers,
* one~-hundred psr cent of the teachere of lower divieion
.thematics, comrleted and returned the questionnaires,

In order to cbtaln evidence of the schlevsment of the
1jectives, the inveeglilpgator recuested coplees of the tests
id examinations glven dAuring the first term of the school
ar 1957-1558.

A thorough search of the literature was made in an effori
' find a standardized teet which could be administered to a
mple of students in the cocperating collieges., C(orrespondenc
8 carried on between the Educational Testing Service and
2 writer, Sample tests were examined. One test which was
ought o be sultable was found to be no longer avallable,

Since no sultable standardized test was avallable, a
st wae constructed by the writer. It was deegigned to
asure to some extent the achlievement of some of the objec-
ves of the cguestionnalre by the situdents of the sample,

e test iteme included many ldezs from the cuestlonnaire,
copy of the test apreare seg Appendix C in thls stuvdy.

‘The thirty-five students of the sample were selected by
elr respective teachers as revresentative of those studente
o had completed freshman and sophomore mathematice courses

their sechool., These selected students were adminlstered
e test by their regpectlve teachsrs.

The teachers of the coorerating colleges were agked to

nd to the writer syllabi, outlines, bibllographieg, and

sts of other teaching materiale used in their freehman



4 ecphemore mathematics gourses, The investigator used
de material in an effort to determine what attempts were
de by theee mathematleces instructors to arrive st the

'sired goals.
Summary of Chapter II

The writer has given in this chanter the source of the
1Jectives ueed 1In the gueationnaire. These objectives werse
isembled and formulated Tfrom llets of objectives found in
llege catalope, mathematical Jjournals, published and un-
i>lished doctoral dissertations, and mathematlice textbooks,
ils chaplier hes described the method of selection and the
wlifiestions of the members of s Jury of experts who were
iked to give thelr ovinionsg concerning the relative merits
' geventy-three objectives. Also a description wase given
1 this chanter of other data used in thie etudy, inecluding
rilabi, outlines, biblliogranhlies, and a test prepared by
12 writer and adminietered to a sample of studentes of the
yoperating colleges,

Chapter IiI is concerned with the colleotlon and ths

1iysis of the data,



CHAPTER I1il
ANALYSIS OF DATA AND FINDINGS OF THE STUDY

The prurpose of this chapter ie to rresent and analyse
e data, The data presented and analyzed include those
'om the cuestionnalire reeponsee of the jury of experts and
e mathematics teachers of the cooverating colleges., In
dition to thie, the chapter dlsclosee the results from the

'8t given to the sample of students 1n the collegee,
Data from the Tueetionnalre

In the covering letter sent with esch cuestionnsire to
1e¢ exvrerts of the jury and the teachers of mathematiecs, 1t
18 sugrested that the objectives sghould be those for the
*eghman and sophomore mathematlcs coursee in libersl arts
’>lleges. The writer recognlzed the fact that because of
1dividual differences each student would need 2 unlcue set
f objectives, no mstter what curriculum he followed, It
s evident that this is impractical. As a compromlse, the
riter rrovosed to assemble a sufflecliently broad liet of
pjectives such that the seven cooperating colleges as well
e similar institutione would receive benefit therefrom.
hat all reevondente d4id not reepond from the frame of
eference intended by the writer 1s shown by the comments

f some of them,

Lo
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Comménts of Resrondents

Frovislon was made for the respondent to the cuestion-
Are to make comments on the objectives if he desired to
» eo, Several resrondents avalled themselves of the opror-
mity. Although the letter of tranemittal suggested that
i1e propoeed objectives were for liberal arts freshmen and
yphomores, respondent Albert E. Meder, Jr. commented that
+ wae difficult to comnlete the check list becsuse it wae
)t clesar to him just what tyne of student these courses
1d objectives were to serve, He agked the following
1estione:

Is thle to constitute a 1llst of objectives for all

freshmen and sophomores? Or for all electing mathe-

natice ag a recquirement for a2 libersl arte degree? Or
ag a prerequisite for future mathematical or sclentifie
work? Or as an elective part of genersl education?

Algo, what entrance requirements are assumed?
arthermore Meder suggestesd serlously that "having some good
Lean intellestual fun® be added as an objective.

The comnents of Duren are worthy of mentlon slnce they
re similar in many respecte to some of the other commenis.
uran, Dean of the College of Arte and Sclences and Profesesor
f Mathematlics of ths Unlverslty of Virginia, made the
ollowing commente:

I gave a low value to many subjecta which I regard as
high school subjecte. If they are not learned 1in high
school, 1t ies my orinion that the studente ought not
to be in college mathematice which ghould be reserved
for those who ecan take a form of mathematice in which
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analytic geometry, calculus, snd problem eolving are
glven top priority. Thie does not imply that I think
that trigonometry 1s not important. It just 1lsn't right
to agelgn 1t a high rriority in collepge mathematiscs,

I also gave 2 low prierity to some objestives which
would be fine 1f you could achieve them, but should not
be given high rriority if you carnot. In teaching it
is not noble tec attempt the impossible., Hence I take a
dim view of funetlen theoretic riger though 1t 1e good
in itself. Also I take = dim view of developing the
creative imaginatlon becauese teschers whe elsim that a
college mathematlce course can do thle are frauds.

You left out one blg mathemsatical eklll: The recog-
nition of form. The o0ld simplifigstion rrotleme, factor-
ing problems, 28 well as the technicus of integration,
helped to develor it,

Jack L. Rewe, vho completed 2 eimilsr study as thie
gt year, commented ae follows:

I bellesve the orinione of reerondente weonld be much
more rellable if you were to tell just what kind or
kinde of mzthematice courses you hed in mind for fregh-
men and sophemores., Do you mean objectivee for freshman
and soprhomore calenlue coureee, bueinegs mathematiecs,
trigenomstry, advenced algebra, ete.--sll of them, part
of them, or any of them?

Are you implying that every freshman or sovhomore
should be expcsged to esome kind of mathematice course,
and if so, what kind? Obvicusly, a2 rereon's orinion of
degirable objectives would be different according to
the rarticular point of view held.

Not all comments, however, were adverse, One of the
perte who teaches in an Oklshoma college wrote:

Your cuestionnaire 1s fine. . . . I think your
cuestleons are of resl value, However, you kEnow my
anewers are vrrejudiced by my stronger feeling towards
the theory or pure vhage of mathematice,

Bruce Meserve of Montclalr State Teachere College and
B. Read of Wichita University both showed interest in the
udy by requesting coples of the resulte of the egtudy.

One of the teachers of the cooperating colleges stated
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12t the study, so far, had given him some helpful suggestion
Treatmnent of Data

In scoring the oplinions of the respondents, the writer
sgigned welghte of b, 3, 2, and 1 to the reeponses accord-
1g¢ to the directlions of the aueetionnaire, The mesn score
" each objective was obtalned se follows: The sum of the
2lghts of esch objective was dividsed by the total number
" responsés to the ltem. Example: Cbjective No. 1, "“skill
1 solving verbal probleme and checking solutions", wase
1ted "3" by resvondent No. 1, "4% by respondent No. 2,

i* by respondent No. 3, and so on to regpondent No. 28, who
ited 1¢ *4", Thus, the sum of 3 +44+Ly. . .+4L or 100 vas
lvided by 2&, giving & mean scere of 3,357 for objective

>, 1. Thig mean, when gcompared with the means of the other
yisctives, le Intervreted as an index of the relative ex-
int to which an objeetive was recommended by the experts.

ich welghted mean may be interpreted by means of the

’>llowing acale:

ne elight considerable very great
value value valus value

# -3 i~ 3

1 2 3 iy

5 18 clear that if the mean of an objective differs slightly
rom 4, the jury considered the objective to be of great
1lue; whereas, if the mean differs slightly from 1, the

ary considered the objective to be of 1ittle or no value.
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The mean scores of all the geventy-three obhjectivee
re ranked in order of magnitude, the greatest being ranked
ret. The rankinpe of the eeventy-thres objectivee by the
ry of experte are glven in Table II, page 45.

When the seventy-three objectives are grouped into
irtilee, the objectives vhoee ranks range Trom one to 183
11 in the first cuartile. It seems reasonable to agsume
at these objectives are the onee coneldered tc bhe more
portant than the others. Theege highegt ranking cbjectives
e glven in Table I.I on pages 47 and 48, The objectives
e listed in order of imrortsnce, the most lmportant objee~

ve belng given filrst.
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TABLE II

RANKINGS OF THE SEVENTY-THREE
CBJECTIVES BY EXPERTS

Frecusney of Mean
yjective Rank Reeponee in weighted welghted
fumber Categories of Rating Rating

Value
I B 3%

1 14,5 € 2 & 18 100 357
2 14,5 3 6 3 22 100 3.57
3 60 i 30 311 35 74 2.74
4 68 4% 33 11 © 63 Ry
5 35 ¢ B 7 15 93 3.22
6 i ¢ 7 2 102 3.64
7 18.5 2 X S 20 99 3.54
8 46 1 &6 10 11 87 3.11
9 22 i1 2 7T 1B 98 3.50
10 72 35 9585 2 52 1.93
11 6 e 35 & 2 102 3.64
12 4 1 @ & 22 103 3.68
13 €5.5 3 I8 § 2 66 2.36
1h 18.5 o 3 7 18 g9 3.54
15 6l A 6 15 3 73 2.61
16 s .5 2 4 12 10 86 3.07
&7 58 i 10 O 7 79 2.82
18 .5 g = T 19 101 3.61
19 59 : B 15 A 78 2.79
20 28 0 1 14 13 96 3.43
21 Lo 0 & 10 12 Q0 g P |
22 69.5 Y 32 & 23 61 2.18
23 Lé g 38 9 33 87 . 5
24 14,5 1 = T B 100 257
25 52 e 7 15 & 83 2.96
26 62 5 T A 5 73 2.70
27 L2 g £ 3x 13 89 3.18
28 L2 1 & 32 1% 89 3.18
29 52 2 5 13 B 83 2.96
30 65.5 h 12 10 2 66 2.36
31 ho.5 k& 2 I )2 86 3.07
32 73 i 5 2 0 40 1.43
33 52 1 T 12 8 83 2.96
Sk 46 e » 1f¥ 7 87 b, % 3 |
35 18.5 6 2 9 17 99 3. 54
36 55.5 1 10 8 9 81 2.89



TABLE Il (continued)

Freguency of Mean
Jective Rank Response in Welghted welghted
umber Categoriee of Retling Rating

Value

AR TRTC e "
3 31 ¢ 3 11 1% 95 3.3
38 14,5 6 2 8 I 100 3.57
39 31 0 § T 18 95 3.9
Lo 9.5 0 0 112 17 101 3.61
L1 L2 g A .15 9 89 3.18
42 p e | T 12 8 1l 59 25 ]
L3 29 0 3 10 14 92 3.41
Lk 6 I 2 % 102 3.64
L5 24,5 1 1 9 3Iu o4 3.48
1% 33 1 3 05 91 3.37
L7 27 1 I 18 15§ 93 3.44
48 375 ¥} 3 11 32 88 3.26
49 9.5 1 0 g 19 101 3.61
50 2 6 31 & 22 102 3.78
51 1 g o &% M 104 3.85
52 3 1 0 4 22 101 3.74
53 22 8 O 35 1) 91 3.50
5L k- % i & 9 3 38 3.26
55 18.5 ¢ 2 9 I7 99 3.54
56 12 g X 9 17 97 3.59
57 24,5 I 3 9 3¢ L 3.48
58 31 1 31 32 )b 95 3.39
59 L6 1 3 15 B 87 g 10 5 3
60 3k g} & 10 90 3.33
61 26 1 2 8 17 97 3.46
62 22 2. 2T 7 98 3.50
63 61 3 2 3% 5 76 271
64 67 5 14 5 4 6L 2.29
65 69.5 s 05 M 61 2.18
66 39 Sl il o - 3k 3.23
67 9.5 0 1 9 18 101 3.61
68 51 1 8 9 10 8Y4 3.00
63 63 3 12 a1 i 7h 2.64
70 36 T 2 '3 @ 92 3.29
71 55.5 L 5 9 10 ’1 2.89
72 L6 g & )2 9 87 J.11
73 57 8 2 15 % 80 2.86
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TABLE III

OBJECTIVES CONSIDERED TO BE HIGHLY

DESIRABLE BY THE EXPERTS

yJective Ob jective
iugber

53 Hablit of svaluating the conclusion in light of
the basic assumptione and glven data.

50 feblt of diseatisfaction with incompletenees,
ambigulty, and lnecoherent arguments.

52 Hablt of solving vroblems indeprsndently, snd th
development of confldence 1ln one's own ability.

12 Skill in making mathematical generalizations
and dlscoveries,

6 Abllity to translate word statsments into
ecuations,

11 Skill in formulating vroblems,

Ll Attitude of susvending judgment until sufficiern
evidence 1s avallable,

18 Abllity tc vrove simple theorems.

kO Ability to apply mathematice to other fields.

L9 Habite of orderliness, accuracy, neatness,ex-
actnsss of exrresslon, concentration and
organization,.

€7 Understanding limit, continuity, function,
derivative,

56 Zxpansion of student's interest in mathematics

: 3 8kill in solving verbal problems and checking
solutione.

2 €kill in arithmeticz2l and algebralc funda-

mentals.
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TABLE 1II (continued)

IJth ive
umber

Cb jective

2h

38

35

14

55

Ability to define certalin mathematiesl
terms.

Abllity to uvee mathematical eynbole, such as
> and - .

Ability to solve egimple linear equations,

Abllity to find the ecuation of a line given
tve points on the line.

Skill in the use of positive, negative and
fraetional exvonente,

Attitudes of curiosity, crestiveness and
research,

T T L L L N L N N N L S e T T I T T T L n TS
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In go far as the aims in the first cuvartile are concerne
1@ oplnions of the experts seem falrly consiestent. Twenty-
iree of the twenty-seven experts who scored objective no. 51
wve 1t a score of *4¥, and the other four exverts gave it a
sore of "3%, Twenty-two of twenty-seven experts gave item
’>» 50 & score of "4%, whereag four gave it a score of "3",
1d only one scored it "2%", Item no. 52 wae rated "4" by
tenty-two experte, "3" by four exrerte, and *“1" by one
tprert. Genersal agreement ig further shown by the ratings
.ven objectives no. 2 and no. 44, where 81.5 per cent of the
tperts rated sach "49. Also, 75.0 per ecent of the exrerts
meidered objectives no. 11 and no. 12 to be of "gresat
lue", while 71.4 ver cent of the experts consldered objec-
.ves no. 6 and no. 7 to be of "great value®, Of the sgix-
jen highest ranking objectiveg, each was glven a rating of
rreat value® by more than 60 per cent of the exverte. Nine
' these eixteen top ranking objectives were not rated of
0 value* by any of ths experts.

Cbjectlive no. 7 wae rated "L* by twenty exverts, yet it
11led to be included in the first cuartile because 1t had a
wnk of only 18.5. Three other objectives which had the
une rank of 18.5 might be ineluded in the firet cuartlile,
iese objectives were no. 35, no. 14, and no. 55, which were,
sgrectively, "Ability to find the ecuation of a line, given
o nointe on the line,® "gklll in the use of posltive,
:gative, and fractional exponente,” and "Attitudes of

wrioeity, creativeness, and reesearch.”
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In his comments on the cuestionnaire, Professor C. B.
ad of Wichita University said,

It ie almost lmpossible to rate a concept as of no

value, even though it ie relstively far lese important

than another, . . . It 18 qulte a different cuestion:

Are these glireegeed 1In your cown courses?

Thls hesltation by the experts to give a low rating to
. objectlve 1lg esen throughout the ratlinge of the seventy-
ree cbjectives, Kaverthelase, some of the srxperie d14
neider certalin cbjsctives to b2 of "no value®, This made
geible the differentisztion between ilmportant objectives
4 unimportant ohjectives.

The ninete=n loweat ranked objeetives, grouped in the
mrth guartile, are gonsidered by the sxperts to be rela-
vely unimportant. They are lietsd in Table IV, page 51,
. order of value 2 determinsd by the ratinge of the experts,

e objective of lezet valus belng placed last.
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TABLE IV

CBJECTIVES CONSIDERED BY THE EXPERTS

TC BE OF SLIGHT OR NO VALUE

AR TS R P S e eSS

Cbjective

30

Abiiity to rind the ecuation of & cireie,
given three nolints of the cirecle.

Knowledge of the relations between the roote
and the coeffisienties eof equations,

Enowladge of rermutation and combination formul

Ability to ratiocnslize the denominators of
fracstions, such as 1/(1-21),

Ability to transform eguations by tranelating
and rotating axes,

Ability to use logarithma.
Knowledge of the hilstery of cur number system,

An1lity te do certaln aimple geometric
constructions.

Understanding of the rigorous vrroofs of the
hasle theasrene of caleunlus,

Abllity to solve esysteme of =auatlons by
determinants.

Ability to use synthetle division.
Ability to solve obligus triangles.

Concert of geometric terms such aeg medlans
and incenter.

Ability to use slide rule or calculating machl
Ability to use the law of tangente.

Conecert of simple spheriecal trigeonometry.
Abi1lity to use the multinomlal theoren.

Abllity to solve cubic equations.
Ability to use a surveyor's transit.
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The three objectives 1n the fourth qusrtile which no
ixpert considered to be of "great value" were "Ability to us
11ide rule or calculating machine,” "Abllity to use a survey.
r'e tranelt, " and “Concept of elmple spherieal trigonometry
‘nly two of the lower quartile objectives received more
‘atinge of "no value" than they d4id of any other ratinge.
'hege two objectives were no. 10 and no. 22, whieh were,
‘egpectively, "Ability to solve cuble equations,” and "Abili:
0 uee a surveyor's transit.® Only one expert consldered
Abllity to use the multlinomial theorem” to bhe of "great
‘alue”, whereas seven congldered it to be of "no value" and
welve exverte considered thie objective to be eof only “"slipt
alue.” The final rankings of these lower cuartile objectlive
ere largely determined by the number of experts who rated
hem of "slight value" and of "considerable value,"

Those objectives which were consldered to be of "sllight
alus" by ten or more of the twenty-eight membere of the
ury are the following, with the number of exverts who rated
he objective “2" besing given in vparentheses: "Abllity to
ge glide rule or esleuvlating machine"(13), "Ability to
se synthetic divielon”(14), "Abllity to rationalize the
enominators of fractions, such a2s 1/(1-21)" (10), "Abllity
o use the law of tangente”(12), "Ability to solve obllcue
riangles"(12), "Ability to find the scuatlion of a clrele,
iven three voints of the circle"(10), "Ablility to use
he multinomial theorem* (12), "Concept of geometric
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rme such ag median snd incenter"(14), “Concert of simple
theriecal trigonometry”(1?7), and "Understanding of the
gorous proofs of the bagic theoreme of ealeulue®(l2),

Ag gtsted in Chanter 1II, the same guestionnairs which
.8 gent to the lury of erxvmerts we2s also sent to the mathe-
tices teachers in the cooperating celleges, Thes resulte

id analysle of thls cusstlonnaire follow,
The Ratings of the Objectives by the Teachers

The auestionnaires which were raturned by the mathe-
tles instruetors were analyzed in 2 manner aimllar %o
ose from the exverts. The rankings of the seventy-three
1Jectives by the inetructors and the mean weirhted ratings

‘@ given in Table V, which follows on pages 54 and 55,
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TABLE V

RAWKINGS OF THE SEVENTY-THREE OBJECTIVES
BY MATHEMATICS INSTRUCTORES IN THE
SEVEN TEXAB COLLEGES

blective Rank Frecuenecy of Welghted Mean
Humber Regnonass in Rating Welilghte«
Categories Rating
of Value
3 .3 &

1 h.5 1 6 1 2?2 2.79
2 4,5 T ¢ 1P 72 3.79
3 47.5% 6 1 13 5 61 3.21
L 72 I 3 § 3 Lk 2.32
5 34.5 ¢ 2 8 9 6L 3.37
6 10.5 I 85 2 a6 71 3.74
7 4.5 I 0 . 1 % 72 3.79
3 Lo g 3.7 3 63 3.32
2 3.5 2 3 7 19 &l B3t
10 8 S & D02 50 2.63
11 &4 1 & B B 53 2.79
12 53.5 2 + 9 2 59 3.15
13 65 2 1N BN 52 2,74
14 10.5 B & 3§ I 71 3.74
15 67 = 5 73 51 2.68
16 L0 5 2 9 8 63 3.32
17 40 0 2 9 8 63 3.32
18 30 g ¥ S X 65 3.42
19 62 2 3 I % 5h 2.8
20 30 & ¢ 1T B 65 J.42
21 4o g 2 9 8 63 3.32
22 62 b & 11 3 5k 2.84
23 15 0 0 6 13 70 3.68
24 17.5 3 3. T 15 69 3.63
25 Lo i1 2 & 10 63 3.32
26 26 Y=g e 62 3.26
27 32.5 o8 Xy % 61 3.39
28 4.5 A R N 72 3.79
29 53.5 1 2 10 16 59 3.15
30 L5 b % B A 62 3.26
n 53.5 '8 9. 9 59 3.15
32 73 6 8 &4 o© 34 1.90
33 - . 39 3.15
2k 59 1 § 7 & 56 2.95
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TABLE V (continued)

blective Rank Frecuency of welghted Mean
Momber Reesronee 1n Rating Welghted
Categories Rating
ef Value
3 0% %l
35 15 0 1 & 14 70 3.68
36 40 5 2 ¥ & 63 3.32
37 30 2 B e 65 3.42
38 u7.5 2 S5 9 61 o o |
3 54 2R & 7 36 2.95
Lo 23 2 0 3 14 67 3.53
41 26 0 1 g 190 66 3.47
L2 70 2 ¥ J' 3 L7 2.47
L3 L5 1 4 T'9 62 3.26
Ly 15 - T R W 70 3.68
45 20 5 % § 1 68 3.58
L6 20 0 0 8 )1 68 3.58
47 20 » © 8 11 68 3.58
48 10.5 0 1 3 25 71 3.74
L9 .5 3 5% 23 72 372
50 10.5 | 0 2 16 71 3.74
51 1 i1 @ o 17 69 3.83
52 L.5 = 9 3 32 72 3.79
53 10.5 3 -8R 71 3.74
5k 17.5 1. 0 & 1A 69 3.63
55 23 1 : & b 13 67 3.53
56 23 v I ¥ 21 67 3.53
57 26 8 £ & it 66 3.b47
58 28 3 & 11 62 3.44
59 50 5 3 1B 6 60 3.16
60 26 6 1 8 10 65 3.47
61 50 0 2 8 7 £0 3.16
62 57 i 2.8 & 58 2.05
63 0 > SRS Sl & TR 56 2.95
64 62 1'% 85 . 4 sh 2.84
65 69 B & 9 2 u7 2.49
66 32.5 I I & I 61 3.39
67 Lo § 5§ 3 1 63 3.32
68 71 A 5 &6 '3 41 2.44
69 66 X S & T3 51 2.69
70 56 ey & B 58 3.13
r i 3 26 o0 1 )0 7?7 60 3.33
72 10.5 ¢ 0 5 1k 71 3.7
73 50 1 3 7 8 60 3.16
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It is sesn from an examination of Table V, ragea S4 and
» that the followling objectivee will fsll into the first
artile, thus indicating that the teachers consider theegs
Jectives to be very important. These objectivee, in order
rank, are: 51, 1, 2, 7, 28, 49, 52, 6, 14, 48, 50, 72,
» 35, 4h, 24, and 5h,

The objectivee consldered by the teachers to have little
no valué in the freshman and sophomore mathematics courses
e groured 1in the fourth cuartile, They are as follows,
th the objective of lower rank preceding that of higher
nk: 32, 4, 68, 42, 65, 10, 15, 69, 13, 11, 19, 22, 64,
» 39, 63, 62, and 70.

Relaticnship between the COplnion of the Jury of
Experts and the Opinion of the
Mathematice Teachsrs of the
Cooverating Colleges

To deternine the relatiecnehip between the ovinlons of
g experts on the sne hand and the orinlens of the teachers
the coonerating collegee on the other hand concerning the
lative merite of the seventy-three objsctives, the product-
nz2nt method of correlatlion was ueed., Ths product-moment
thod of determinling the coefficlent of correlation as
seribed by Carrettl is given in Aprendix D of this study.
th the use of Garrett'e formuls and the data found in

bls VI (Apvendix D), the coefficient of correlation of the

1Henr}' E. Garrett, ttatistics in Psycholegy 2nd Educa-
on, (4th ed., New York, 1953), p. 139.
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»Anlons of the experta and the teachers 1e 2lsgo calculated
1 Aprendix D.

It wes found in this calevlation that the coefficisnt
? eorrelation, r, was 2qual to .78, and that the confidence-
iterval at the ninety-five ver cent lsvel was .67 to .86,
12t 1e, the flducizry rrobablility 1e .95 that the interval
y7 to .86 contains the true r.

The magnitude of thls coefficient of correlation indi-
itted that a substantial voeltive relatlionshir existed
stween the opinlons of the experts and the eoplinions of the
ithematics teachers of the Texas colleges., Garrett wrote
1@ following coneerning the size of r and the degree
:lationsghip:

It i8 customary in mental measuremant to deseribe
the correlatlion between two tests in a gensral way as
high, marked or substantiel, low or negligible., While
the Asgeriptive label applied will vary somewhat in
meaning with the author using 1t, there ie a falrly
good apreement among workers with psychologieal and
educational tests than an . . . r from .70 to$1l.00
denotes high to very high relationsghip; »r from'i.hg
to 4.70 denotes substantial to marked relatlonship,
The thigh positive relatlonehlp as shown by the co-

Pficlent of correlation was an indleation that the
ithematics teachers of the cooperating colleges knew what
yjectives were imvortant as judged by the jury of experts.

In spite of the over-all high coefficlent of correlation
few of the rankings and ratings indlecated dlstinet and

ide differences between the two groups of exnerts and

ZIbid., p. 173.
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schere. Some indicatione of theee differsncees follow:

Objectlive Ho. 28, dealing with the ability to sclve
ght trianglee wae ranked 4.5 by the teachers, while the
perts of the jury ranked it only 42, An exnlanation of
dg may be found in the comments of some of the exrerte who
neider trigonometry to be a high school subject. The
acherg ranksd ObJjective No. 48, "Appreclation of mesthematioc
d 1te reole in the develcopment of civilizetion,® 10.5, wvhile
¢ experte ranked it 37.5. The teachere gave Cbjectlive
'w 72 2 rank ef 10.5; the experts ranked it L6.

Crn the cther hand, the teachers geve 2 low rank of
.5 to Cbjective Ne. 12, compared to 2 rank of 4 by the
perte. Thie objectlive wae concerned with msking methemst-
2l generalizatione 2nd dlecoveries, OCbjective Ne. 11,
k111 in formulating rrobleme,” received a rank of 6 by the
perte, but only é4 by the teschers. Likewlge, Cbjective
'. 67 wae renked 9.5 by the exverts and 4O by the teschere.
iie might be erpleined by the fact that cslculue ileg not
wmght ae freshman and sophomore mathemetice courses in all
'ven colleges.

Both groupe rated the follewing cbjectives in the firet
mrtile: 51, 1, 2, 7, 49, 52, 6, 1k, 50, 35, L4, and 24,

Both grouns judged the follewing objectives to be of
lttle or no value by rlacing them in the fourth cuartile:
>, b, k2, 65, 10, 15, 69, 13, 19, =and 64,

bd
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It is beyond the score of thie investigstion to analyze
1 fsctore responsible for the iifferences between the

acghere' ratinge 2nd those of the exverte,
Teachling Materials

Although the heads of the mathematics derartmentes of the
opersting colleges were agked to erend deserivtiocne of studer
oJects belng carried on in thelr eschoels, ne report or
ntlen eof such prrojectes was recelved. It might be inferred
at no sush nroject exlete, The existence of in-school or
t=of-school vrejects micht be an indicstlon of attemonts

achieving certain objlectives, =uech ss Vo. 12, "£kill in
king mathematlcal generallizatione and dlecoveries," ¥No. 40,
bility to sprly methematice in other flelde," No. 45,
Gimulation of the imagination," We, 55, "Attitude of
irineity, creatlvenece, and resssrch," snd ether chjectives
mling with ekille, kncwledge, srrreciation, and hsbite.
i 18 roselble that nrojsete are net needed to achleve these
1Jectives, Further study 1s nesded =2long this line,

8yliabl =2nd outllines of coursers were recuested, Filve
yllegee sent outlines, whlle two colleges stated that the
ywthern Asscclation ef Celleges 2néd Secondary fchools re-
iired that ovtlines of couraes remain in the offlice of the
sann, The anelyslis of the outlines which were received was
sne from the standroint of eesrching for evidences of the

sjectives in the outlines. Most of the objectivees of the
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1estionnaire were also found in the outlines, Examnles of
1Jectives in the outlinee follow:

1. BSome essentlals of logic--hyvothesie, conclueion,

necegeary and sufflcient condltions.,

2, Solving linear and cuadratic ecuations.

3. Systems of ecuatlions.

L, DNegative, zero, and fractional exponents.

5. Internolation, znd computation with logarithms.

The aim of one course 1in Differsentlsl Caleulus as glven
t the outllne 1s "To introduce the student to the vaet fleld
"analyeis., ¥ore epeclfically, ths student 18 introduced
y the fundamental conecepte of continuity, limite, derivative
.80 great effort 1s exercised in showlng how these concepts
¥ be utilized in eolving problems in Algebra, Physiecs, and
igineering." The objective of a couree in Plane Analytieal
rometry in this college is "To assist etuvdents in making
yod vreparation for the calculus." One of the azime of
*igonometry is "To precare the student for more advanced
yurgses in mathematicse.” An outlline from one of the other
ylleges states that Analytic Geometry contributes to the
3111ty of the student to reason.

The bibliographiee contsined in the outllines conslated
P the ordinary textbooks, No blogranhies of mathematielans,
ithematic2l magazines, or books on mathemetlce which might
icrezege the student's intereet were reported.

It is generally agreed that teachers' examinatione
sually refleet thelr ideaes of what 1e of value in the

surges. Tests and examinstions given in the Tiret term

f this year were sent to the writer from flve of the seven
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chools. In analyzing the testa, the writer used the intro-
pective methed., By cloesely studying a teet, an attempt was
ade to determine what objectives the teacher was trying to
valuate. Upon sxamination of each cuestion of ths tests,
he writer asked himself whst coneents, knowledss, and
atheastical 2bilitise wers necessary te anewer the cuestions
orrestly. The writer was interesied aleso in determining
rom the tests what attliudes, habite, ek%ills, and aporeoci.
tionas the teacher was attsmoting to evaluate, In thils
nalysis of the tests, the writer found ths following: Al-
hough the objsctive *Checking" regelved a high ranking by
e teachers who answered the aqueetionnsire, only a few
sst cuzstione included 1t. All verbal problems of the
este were “iyne" problems not likely tc ereate interest
¢ enthusisan for mathematica, Cne sueh tyriesl verhal
roblem wae; A eslxteen foot ladder mskes an anzle of 60°
Lth the wall of 2 heuse., VWhat anpgle doeg the laddsr make
tth the level ground?

Urern ceneldering 2ll examinations from the flve schools,
i@ writsr fourd that arlthmetlcal and slgebralec fundamentale
sre stressed more than cther objectlvees, One teacher
1tad these oblectives ¢f ne value on the cuestlionnaire,
sating that thaee were more prorerly high achool aims,
swarthelaea, teate from this schosl revealed thst funda-
wtals were the thinge consldered immortant in the courses.
tither the abllity to use logerithms nor an uvnierstanding

* the merninz of tham received a high ranking from the
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xperte or the teachers, Nevertheless, the examinations re-
uired this skill and this conecent in many problems. On

he other hand, objectives numbered 44, 49, 50, 48, 51, 52,
nd 53, dealing with intanglbles such as anpreciations,
®bits, and attitudes, were not in evidence on the tests,
1though they were ranked highly by the teachers of the
ileven colleges. Thls does not mean that the objectives

rere neglected 1n clase instruction; because they are not
'‘eadlly adaptable to the usual methode of testing, they are
iiesing from test questions.

In most cases, the low ranking objectives were not
'ound on the tests. These objectives included "Abllity to
1@ the slide rule,” "Abllity to eolve cuble equatione,®
'Skill in formulating probleme," "&kill in making generali-
ations snd dlscoveries,”" "Abllity to uese synthetic divieiom
'Ability to use complex numberes," ®Abllity to traneform
quations by rotation or translation,” "Ability to use the
2w of tangente," and "Ability to use the surveyor's
irangit."” In addition to these were the following objec-
iivees which were not discernible from a study of the tests:
'Ability to add or subtract vectors," "Abllity to use the
altinomial theorem,” YKnowledge of the history of our
umber gyetem," "Concert of spherical trigonometry, "
'"Inderstanding of the sine of a number," "Concept of group,
*1e1d, and eet," *"Understanding of rigorous proofe in
raleulus,® “Knowledge of the relations between the roots

ind the coefficlents of equations," and "Knowledge of
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rermutation and combinatlon formulas.”

Only one college of the geven offered College Geometry
during the first term of the 1957-58 schocl year. The
examination for this course conesleted of elementary con-
gtructions and definitione usuvally found on high school
tests, Exsmples of items on the teet ares: At a2 voint on
2 1ine construct a verpendieunlar to the line, Dafine
clrcle, saguare, congruent triangles, and perrendicular
blgector of a line segment,

The grades achlieved by the students were sent with the
tests to the investigator. Of ths 1888 grades recorded,
1145 were 60 or less, bassd on maximum grade of 100, Ninety
»f these grades were zero and seventy-nine were 100, The
irithmetic mean of the 18388 grades was 61.3. According to
two cataloge from these Texae collegeg, a grade of 61.3 ie
i+ falling grade.

Data from Test Adminlstered
to a Samvle of Studente

The teet deviged by the wrlter wes administersd to
shirty-five etudents of the seven colleges. Besed upon a
:core of 100 ver cent for all answers correct, the thirty-
*ive students schieved an averspe grade of 43.9 per cent.
‘tem No. 1 on the test dealt with exponente. Thie objJective
fo. 14, wae ranked in the firet cuartlile by the teachers,
‘'welve students, or 34.7 per cent, falled to answer thils

juestion corrsctly. Item 2 on the test was a simple verbal
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roblem recuiring the use of ths slementary formula: Dis-
ance eausls Rate tlmes Tlme, or 2lsmentary reasoning. JNeo
tudent worked thils preblem. Item 3, 11ke Cbjeetive ¥eo, 25,
sgulred the abllity te find tha ecuvation of a line, zliven
we volnts cn the line, Twenty-nine, or 82.%5 ver cent, of
he estudente angwered thls corrsctly. Item L was desipgned
o determine the sacquisition of the ability to do logleal,
ritical or constructive thinking. Only four students gave
he correct anewer to this item. This objective lo. 57, and
p. 61, though not ranked in the first quartile by the ex-
erts or the teachers, wag de=med to be of conslidersble
alue by both groups. Item 5 of the folliepe Mathsmatlies
eat was 2 verbal problem dealing with the abillty to solve
ne right triangle and to know the definitlon of the sine
f X. Fifteen students falled to answer Item 5 corrsctly.
tem 6, a verbal problem dealing with the ability to use
he law of einee and the 2bility to solve oblicue triangles,
3g not attempted by s2ight of the gtudente. Fourteen stu-
ente answersd 1t correctiy. Rated of considerable value
y both the sxperts and the teachers, Objective No. 60,
‘nderstanding the meaning of logarithms® wsa tested in
tem 7. Only eir studentes answered thies item correctly.

n order to be z2ble to answer Item 8 correctly, one nesds

o know the definitions of the trigonometrlc functions.
lght of the thirty-five studentz answared correctly. To
ngwer Item ¢, the studont nesde to have achieved Objective

5. 13, "Ability to use asynthetic division.® Twenty-one
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students answered thie correctly. Elghteen etudents did not
tnow that the cosecant of =an angle 1s squal to the secant
3f the comnlement of the angle., If the student is to
ichieve Objectlve No. 15, "Ability to solve gystems of
iquations by use of determinants,” it 1s neceseary that he
e able to solve a vroblem similar to Item 11. Thirteen
students succeeded in doing this,

If the roote of a cuadratic ecuation are escual, the
llgeriminant eguals zero. Twenty-five of the thirty-five
itudents answered this correctly in Item 12, Since Objectiv
lo. 33 ie not recommended highly be exrerts or teachers, it
.8 surprlsing that the students made such 2z high score on
-tem 13, which dealt with comnlex numbers, Only five stu-
lents falled to anewer this auestion correctly. Only nilne
itudents were able to recognize a ratieonal integral ecuation
.tem 15 of the test 18 coneerned with Descartes' Rule of
3igne., Only four students, or eleven vner cent, were able
io glve the correct answer to thle item. Item 16 was in-
sluded in the test 1n order to evaluate the achlevement of
dbjective No. 71, "Knowledge of the relations between the
‘oots and the coefflcients of equations.” Only three of
ihe thirty-five studente answered this cuestion correctly.
.tem 17 of the test 1lg ueed to determine the achlevement
f Cbjective No. 20, iAbllity te find the maximum snd mini-
wwm of simrle funetions.” FEleven gtudents were able to
ingwer thls item correctly. Item 18 1g an Analytic Cecmetry

tuestion. In order to successfully answer this queetlon,
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the student neede to know the equatlions of the stralight line
Twenty-four studentes successfully anevered thle question.
Cbjlective Ho. 31 was rated of considerable value by the
Jury of experte and the teachers of the cooperating colleges
Item 19, related to Objective No. 31, requires a familiarity
with inveree trigonometry functions. Seventeen of the
thirty-five examinees answered Item 19 correctly. The bi-
nomial theorem, considered to be lmportant by both the
Jury of exprerte and the teachers, was coneidered in Item
20, Twenty-four of the thirty-five studsnts were zble to
angwer the question of this item correetly. The ability
to interpolate 1n tables ig evaluated by Item 21. IHineteen,
or 54,3 per cent, of the thirty-five students answersd Item
21 correctly. In tyring the multiple cholices to Item 22,
the correct answer was omitted, BRBecauvse of thies, Item 22
wag omitted from the analysie of the tsst. Twenty-rive
etudente were able to solve the analytic geometry problem
in Item 23, which dealt with parallel linss and their
ecuations,

The studente were agked to indlcate on the test vaper
nameeg of the mathematles courses that they had completed.
It was found that all thirty-five studente had completed
College Algebra, Trigonomstry, and Plane Analytic Ceometry.
Thirty etudents had completed Differentlal Calculus, and
four of them were taking Calculus at the time of the teat,

Several students indlecated that they had completed more
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dvanced mathematice coursee, esuch a2eg Integral Caleuluse,
heory of Equatlone, S0lid Analytic Geometry, and nifferentis
cguatione, In analyzing the rseulte of the College Mathe-
mtise T2ef, the investigator recognized that there were
ieveral weaknesses in the vroecedure., Cther than for a mini-
mm of two years of college mathematics, the studsnte 4ild
10t have a common mathematles background., Factors such as
.ntelligence of the estudente, number of ysars of high school
iathematics, grades on entrance and placemsnt tests, and the
intentions of the students to make mathematics their ma jor
)r minor were not considered in the analysis of the results
of the teet.

In drawing econcluslions from the data of thle College
fathematics Test, the investigator recognized the weak-

negses mentioned above and acted accordingly.
Summary of Chapter III

In this chapter, the dsta from the cueetionnaires
returned by the Jury of exrertes and the teachers of the
cooverating collegees have heen presented and analyzed.
Moreover, data obtalned from tests and examinations glven
during the firet term of thls school year, data obtalned
from a sample of students, and data from outlinee and
gyllabi of the mathematics courses were presented and
analyzed in thle chapnter.

It was found that there was substantial agreement

between the jury and the teachers concerning the relative
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valueg of ecertaln cbjlectives. On the other hand, there was
some dlsagreement concerning certzin objlectives, The co-
efficient of correlation between the oplniens of the jury
and the teachers was ,78., This cosfficlent of correlation
was significant st the five per cent level, The high co-
efficient of correlation indiecated agreement between the
Jury and the teachere.

It was found that the examinatlion and test cuestions
submitted by the teachere did inelude most, but not all, of
the highly recommended objectives. Only three questions,
however, pertaining to objectlives which were ranked in the
fourth ovartile by the teachers were found in the test
guegtione. These pertained to concepts of geomatric terms,
mathematieal induction, and inverse trigonometric functions
Of the 1888 ecores earned by the studente on the tests and
examinations, 1145 were not greater than sixty. This was
an indlecation that the objectives which the teachers vere
attempting to evaluate were not being fully realized,

Low scores were made by the studentes who took the teet
gconatructed by the writer. This was an indilecation that
some of the objectives which wers generally considered to
be important were not being adecvately r2alized,

The outlinee of the mathematics courses, the college
gataloge of the seven schools, and the texthooks usged in
the coursee were analyzed by the writer. These were found
to contaln many of thes same or similar objesctives which

were on the guestlonnaire sent to the experts and the



eachers.
Chapter IV, which follows, will summarize the study,
raw conclusions, and mske recommendatione based on the

‘indinge of the etudy.
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CHAPTER IV

GENERAL SUMMARY, CONCLUSIONS,
AND RECOMMENDATIONS
The alm of this chapter 1s to re-state the nroblem and
the rurvoses of the study, to review the rrocedure of the
investigation, to summarize the findings, to draw conclu-

slons, and to make recommendations.
The Problem and the Purvpoege of the Study

The problem of thls investigation wae to determine
vhat objsctives are desirshle for freshman and sophomore
courses in seven Texas colleges, and to ascertain to what
extent these objectives are being achleved. The position
wag taken in thls study that the first stev in the develor-
ment of an effective mathematics program is that of
determining the objJectives of mathematliecal tralning that
are most valuable. The purpose of thls study has bsen to
formulate a llet of objectives of mathematieal instruction
whersby the seven colleges cooperating in the study could
be bensfited by an awarsness of the deelirable objectives
and the realization of their success or fallure in attainin
these objectives, The presgent etudy also proposed to assls
institutions similar to the seven of thls study by making
the findings of this study avallable to them.
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Method and Procedure

In order to arrive at a solution of the rroblem, the

following sters were taken:

1. A 1iet of objectlveg for freshman and sophomore
mathematlcs courses was formulated,

2, The orinione of a jJjury of experts and the oplnions
of the mathematlcs teachers in the colleges of
the study were determined by the cueestionnaire
method.

3. The extent of agreement between the Jjury of ex-
perts and the mathematlces teachers was determine«

b, A test devised by the investipator was glven to a
gsample of students of the seven colleges, and
teachling materials, including outlinee and
gyllabi, teests and examinatione, and grades from
thege tests were analyzed with the idea of deter-
mining the objectives of ths courses and the
extent of reallzation of these obJectlives,

The objectives of the cuestionnalire were obtalned

from a gearch of the literature on mathematlcal edueatlon.

Criteria for the gelection of the jury included some

or all of the following accomnlishments by the members:

1., Extensive and recent experience in teaching
college mathemstics,

2. Scholarly pnublications.
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3. Interest in college mathematics education shown

by one or more of the following:

a. Publleatione in mathematleal jJjournsls,

b. Membership on national or regional committeee
dealing with the teaching of mathematics.

€. Head of the mathematics department in a
leading college.

d. Author of a modern mesthematics textbook for
freshmen or sorhomores,.

e, Mathematlics instructor esveclially concerned
wlth mathematice education.

Cutlines of courses, catzloge, and teste given in the
first term of thls year wers analyzed to determine more
fully the objectives of the individual institutions of
the study.

A test, constructed by the writer and administered to
a sample of thirty-two studentas, was designed to measure
to some extent the achlevement of =some of the objectives

of the cuestionnalire,
Analyslis of Data and Findings

The twenty-eight members of the jury of exneris rated
each of the seventy-three objectlives of the guestionnalire
with resnect to thelr importance. A numerical value of
b, 3, 2, or 1 was aesligned to an objective 1f the expert
thought it to be highly desirable, of conelderable value,

of slight value, or of no value, respectively. The mean
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velghted rating was obtained for each objective, as
iescribed in Chavter III, and ranked according to slze,
[hose objectlves of high rank were then taken se those con-
gldered desirable by the jury, while those of low rank were
taken ag those consldered to be eof 1little or no value,
"sing the sa2me procedure, the same seventy-three objectives
were rated by all teachers of freghman and sorhomore mathe-
natics in the coorerating collepes, The nroduct-moment
nethod wae then ueged to determine the coefficient of corre-
lation between the opinione of the jury of exverts and the
opinione of the teachers, The coefficient of correlation
wag found to be .78, thus showing a definite agreement
concerning the relative values of most of the objectives,

Both experte and teachers rated most highly those
objectives which are intangible, such as Objectlive No. 51,
“Hablt of evaluating the concluelon in light of the basle
assumotlions and the given data," and Cbjective No. 52,
"Hablt of solving vroblems indevendently, and the develop-
ment of confidence in one's own ability.*

The exverts and teschers gave loweet ratinge to those
objectivee dealing with "Ability to use the surveyor's
transit," "Ability to use the elide rule and ealculating
machine,® and "Concevnts of svheriezl trigonometry."

The expzrts and teachers were generally sgreed on
what was highly desirable and what was of no valuve; the
disagreements were mostly in the middle rankings where the

gcale used did not differentiste sharply between objectlves
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if conslderable value and those of elight value., Objectives
wmbered 1, 2, 6, 7, 14, 24, 35, 49, 50, 51 and 52 were
tiven top rankings by both groups, while objective numbers
b, 10, 13, 15, 19, 22, 32, 42, 63, 64, and 65 were ranked
low by both grouvs.

The tests made and administersd by the teachers in the
first term of this year did not revesl attempts to measure
ittitudes, aopreciations, habite, and interests of the
students. The scores from these teaste further revealed
that the objectives which the teachere were evaluating
were not belng fully aschleved,

That a large prorortion of the desirable objeetives
were not belng realized was shown by the low scores made
by the sample of studentes on the test constructsd by the

writer, The mean score for all thirty-five students was

L 7.
Conelusions

On the bhasis of the evaluatlon of data obtalned in
this study, and with the recognition of the limitatlions
inherent in the study, the following conelusiones arnear
to be warrantad for the objectlves of fresghman snd sorho-
nmore msthematices coursges in the aollegee of the =tvdy:

1. Consensus of opinions of mathematleal educators

regarding the importance of objectives can he
determined, and this consensus can be used ag

a gulde to determine the prorer cbjectives for
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mathemstice courses,

Subgtantial zgresment exlste hetwesn the Jury of

asthematical experts and the group of teachers
in the c¢oorerating colleges ag te the relativs

importance of objeqtives,

As a general rule, the objectives concernsd with

nabits, aporeciations, and attitudes are jJjudped

to be of great relative lavortance.

In general, the cbj2etives concernsed sirictly with

mathematical manipulations are judgad to be

relatively uniaportant.

Cb Jectives which logleally should be reallzed in

high schoel courses are judged relatively un-
important for college coursse,

gareful analyele of the teegte glven by the clsea-
room teachers revesle that the tests are limited
to the meagursment of the achlevement of only a
few of the recommznded objectives., The fest
iteme are ueuslly conecerned with the objeectlives
of mathematleal skills and knowledge, whlle
attitudes, hablts, aprreclations, and intersste--
the most important gonls according to the expert:

and teacherg--are not included.

The low gcores made by the stvdents who teok the

teet construeted by the writer indleate that
some of the recommended objectives are not belng

fully realized,
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Recomuendations

The following recommendatione are surported by the

findings a2nd conclusions of this study:

1. It ie very important that the msthematics teachers
of the cooperating collegee incorporate in the
dally instruction and teste more asnects of the
develorment of desirable hablts, attitudes,
avpreciation, and interests.

2. Objectivees which sghould vroverly be attained in
high schcol should be omitted or vasgeed over
auiekly.

3. Rlgoroue vroofe in calculus should not be etressed.

4, Recommendations for further study along the follow-
ing lines are made:

a. Evaluation of the attalnment of the objJective
of mathematical tralining.

b. The attainment of objectives in the colleges
of the study compared with ths attalnment
in other colleges,

¢. Waye and means by which instruction may be
best organized to accomplisgh the glven

objectives,
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APPENDIX A

OBJECTIVES FCR FRESHMAN AND SOPHCICRE MATHEMATICS COURSES

Directions: Please indicate your opinion of the value of each
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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 scalet

4 _ The objective is highly desirable.

_3 _ The objective is of considerable value.
—2_The objective is of slight value.

-1_ 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 slide rule or calculating machine.
Ability to construct and interpret tables and graphs.
Ability to translate word statements into equations.
Ability to solve simple linear equations.

Ability to solve quadratic equations by two methods.
Ability to solve sinple systems of linear equations.
Abilitv to solve cukic equations.

Skill in formulating problems.

Skill in making mathematical generalizations and
discoveries.

Ability to use synthetic division.

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 V3.

Ability to rationalize the denominators of fractions,
such as 1/1-2i.

Ability to prove simple theorems.

Ability to transform equdtions 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 constructions.
Ability to interpolate and extrapolate in tablese
Ability to solve the right triangle.

Ability to find the mean, median, and standard devia-
tion of statistical data,

Ability to solve oblijue triangles.

Familiarity with invevse trigonometric fumctions.
Ability to use a surveyor's transit.

Ability to add, multiply, and divide complex fiumbers.
Ability to add and subtract vectors.

Ability to find the equation of a line given two points
on the line,
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Ability to find the equation of a circle, given three
points of the circie,. 5.5
Abiiity to differertiate functions such as (1=3x°)",
Ability to use mathematical symbols, such as = and £ .
Ability to use mathematical induction.

Ability to apply methematics 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, concentration, and organization.

Habit of dissatisfaction with incompleteness, ambi=
guity, and incoherent arquments.

Habii of evaluating the conclusion in light of the
basic assumptions and the given data.

Habit of solving prohlems independently, and the de-
velopnent of conficence in one's own ability.

Habit of checking mali.ematical operations.

Attitudes of cooperation, open-mindedness and tolerance.
Attitudes of curiosity, creativeness, and research.
Expansion of student’s interest in mathematics.
Acquisition of the skills and habits involved in criti-
cal and constructive thinkina,

Foundation for further and hisher mathematics.
Understanding statistical measiures, 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°= S

Knowledge of permutation and combination formulas.

Please use back of sheet for comments.
17AME




APFENDIX A

?11 Thatcher Hall
Oklahoma State Unlversity
gtillwater, Cklahoma
Oectober 22, 1957

'nder the dlrection of Dr. Jamee H. Zant of Cklahom=
State Unlverseity, I am conducting a study to determine the
objectives of freehman and sonhomore mathematlics ccurses,
Also, I hore to aseertain how well these oblectlves are
belng attained in certain liberal arts collegee in Texas.

Cne phasge of the gtudy ie the sppraleal by competent
perseng in the fisld of mathematice education of a liet of
ob jectives formulated from the literature, Thes deslirable
obJectivee are to be determined by an analyele of the
orinione and supgestions obtained from the cuestionnalrse,

I would aprreciate your seeslegtance in the compnletlion
of the study by filling in the encloeed cuecestionnaire amj
returning 1t to me. A stamned, self-addreseed envelore leg

enclosed for your convenlence,

Yours truly,

Jameg H, Msans

JHM4/bem
snclosurees
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APPENDIX B

211 Thatcher Hall
Cklahoma State Univereilt
€tillwater, Cklahonma
February 7, 1958

Dear Fellow-Tescher:

Thie is to recu=st your particirstion and help in s
doctoral study belng made at Cklahoma State Univereity.
It ie a stvdy of the objectives of collepe mathematice
courses throuph differential ealeuwluns, On the snelosed
cuestionnalre, plesee express your orinion about each
objective asccording to the dlirectione on the question-
nairse,

Although 211 objectives on the questionnalre may or
may not arrvly to the courses that you teach, in grading
the objectives, pleage think of yourself as a teacher of
all the mathematice couvregss through differential ealenlus,

Your thoughtful responee z2nd the return of the
attached inetrument will be very much svoreciated,

The results of the estudy willl be summarized and the
information will be avallable to you ag soon 2s the study
is comnleted.

Agaln, I thank you very much for yocur help,

Youre truly,

Jameag ¥, Means

JHH

enclosurses
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APPENDIX C

COLLEGE MATHEMATICS TEST
Student'e Nzme

Liet here 211 college mathematice courses you have complete

w

B3

DIRECTICNS: Place the apvropriate letter A, B, C, D, or
in the parenthesie at the right of each question,
(This 1e¢ a test to determine how well certain objectiv
hzve been achleved, In order that a clear, truve pletu
may be had, you are asked to 4o your best on this test

¥hich of the following i1s the largest?

(a) 277273 (8) 1071 (¢) 4722 (p) 10099 (%) {3/2)°

( )
2. An avtomoblle went up s hill at a snesd of 10 miles an
hour and down the same distance at a speed of 20 miles
an hour, The average epreed for ths round trir was:
(A) 12} m.p.h. (B)

13 2/3 m.p.h. (C) 143 m.,p.h.
(D) 15 m.p.h. (E) none of theae.

)

The pointe (6,12) and 0,-6) are connected by a straight
line., Another polnt on this line is (&) (3,3) {(B) gz

(¢) (7,16) (D) (-1,-4) (E) (-3,-8)

L, The contradictory of the etatement, "All men are honest
is (A) No men are honest (B) All men are dichonest
(C) Some men are dishonest (D) No men sre dichonest
(E) Some men are honest.

B

If X 1s an acute angle such that tan¥X=K/2, einX =(?)

(A) K/(24%x) (B) 2//u-x° (¢) x/J u-k2 (D) 2/J/ L2

(2) x/th? ( )
6. A vlane fliee 120 milee on a course 60° west of south.
It then takes a course 70° eagt of south until it 1ie
directly south of its starting point. Its dletance
(in milse) from the starting roint 1s (&) 120ein20°
(B) 1208in50%c0870° (C) 1208in50%sin70°
(p) 1202in50° (E) 1208in50%sc?0° AR
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15.

16.

17.

If 10@105 = 0,70, 10@510 - (?7)
() o.30 (B) 0,70 (C) 1.40 (D) 1,43 (E) 1.70 ( )

Trigonometric functiones are (A) uwnits of langth
() abstract numbers (C) scuatione of conditien
(D) identities (E) pure imaginarise ( )

The work ef dividing a polynomial in x by X-r may be
shortensd by uvsing (A) Horner's method {H) axnthetie
divieion () nNesecartes Sule of Sipns (D) The Remalndt
Theorem (%) Transformation ( .

sec(9® -~ 8) = (2) (&) cose (B) cotf (0) ecsed
(") sin8 (Z) secs

013
The value of the dsterminant |1-1 ﬂl is
2 0=2
(£) =8 (BR) «& (2) O (M) & (E) 8 ( 1

vhat is the value of the dlgerlisinant of 8 cuadratic

equation wheoee roote ars scual?
() =16 (B) -2 {(c) o0 (1) 36 (E) 48 ( i

Rationallzing the denominator of J3/(2+¢1) makes use of
(4) synthetie divielon (%) polar cocrdinates
{0) Femalnder theorem (D) gravhe (T) confugate comnld
numbers :

Which of the followlng ig 2 rational integral ecuation!
(&) x* =3 (2) 36% =4 (0) legx = 42 (M x¥% 21

() x2+ Zx?/zx_]_:f: { :

Agcording to Descsrtes Fule of Slgns xSrbxP-tx6 = ©
has (A) at least two rositive roote (E) at most two
imaginary roote (C) at least two negative reoots
(D) at most twe napative roots (%) only one imspinar

root { }

In the squation xM-8x°342%-12 = 0, the sum of the
rroducts of the rcote taken two 2t 2 tims &
(a) =42 (B) =8 (0) 0 (D) 8 (=) &2 { g

The curve y=(x) with derivatives £'(x) and f**'(x) has
8 maxigum a2t x=c¢ if (A) ¢ 18 a root of dy/dx = ©
(B) e e a root of d4°y/dx° « 0 (0) ¢ i & root of
f(x)=0 (D) ¢ 1e a root of '(x)=0 2and for b and 4
arbitrarily near ¢, £'{(4)> 0 for 4> ¢ and ' (bl C fo
bege (E) r'(e)e? and £''(e)g 0. ( .
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Which one of the following would you use to find most
cuilckly the equation of a line with slope m, going
through the polint (x1 , y1)°?

(4) (Y‘YI)/X—Xl) = (31-32)/ (x7-%5) (B) Ax#By = C
() ¥y =mx+4d (D) y-y1 = m(x-x7) (E) y; = mxy

( )
The principal value of Arcsin(- fﬁ/z)S exﬁgesaed in
c

radians ie (A)77/3 (B) M /&4 (C) m
(D) -w/3 (E) =3m/2 ( )
The fifth term in the expansion of (1+ y)10 1s

I

(a) y5 (B) (11—y)5 (c) 210y (D) 210y°

(E) 252y° ( )
The mantissa for l1og2670 is 0.4265; the mantisea for
log2680 1s 0.4281, The logarithm of 267.3 is equal
apprroximately to (A) 2.4260 (B) 2.4270 (C) 2.4276
(D) 2.4286 (E) 3.4270 ( )

What are the coordinates of the focl of the ellipse
4x? +9y% = 362 (A) (£65,0) (B) (+5,0) (C) (/5
(D) (0,%/3) (E) (0,+5)

The equation of a line through (2,4) and parallel to
3x +2y = -1 is (A) 3x+2y - 14 = 0 (B) 2x+3y - 16 =

(c) 2x+3y-8=0 (D) 2x-3y-8=0
(E) 2x - 3y -~ 16 = 0 ( )



APPENDIX D

TABLE VI

TABLE FCR THE CALCULATION OF THE
COEFFICIENT OF CORRELATICN

Jee- Becore Score Deviation Deviatien
ve of of from Mean from Mean
mber Experts Teachers of X ef Y
X ; 4 x y x< ¥°
3.57 3.79 42 .51 .1764 260
157 3.79 L2 51 A7k 2000
2.74 3,21 - b1 -.07 .1681 .0049
2.25 2.32 -.%0 -.96 .8100 .9216
3.32 3.37 s 17 .09 .0289 .0n81
3.64 3.74 h9 b L2401 .2116
3.54 3.79 .39 .51 1521 ,2601
3.11 3.32 -.0b 0L L0016 L0016
2,50 3.37 .35 .09 .1225 0081
1.93 2.63 1,22 -.65 1.4884 4225
3.64 2.79 49 - 49 oDl 2801
3.68 3.15 .53 -.13 .2809 .0169
?"36 2071” --?9 -.51} -62“1 .2916
3.54 3.74 .39 A6 .1521 .2116
2.61 2.68 ~-.54 -.60 L2916 .3600
3.07 3.32 -.08 o4 L0064 0016
2.82 3.32 -.33 o4 1089 .00186
3.61 3.42 Lé A8 2116 0196
2.7%9 2.84 -.36 -y (1296  .1936
F.43 3.42 .28 L4 0784 .0196
4,23 b .06 04 ,0036 .0016
2.18 2.84 -.97 -l 9409 .1936
3.11 3,68 -0k 40 L0016 L1600
1.57 3.63 42 .35 L1764 (1225
2.96 3.32 -.19 o4 0361 .0016
2.70 3.26 - 45 -.02 2028 000K .
3.18 3.39 .03 11 .0009 o o
3.18 3.79 .03 51 . 0009 L2601 .0
2.96 3.15 -.19 -.13 L0361 .0169 . 0
2.36 3.26 -.79 -.02 6241 0004 O
3.07 3.15 -.08 —.18 L0064 0169 ¥
1.43 1.90 -1.72 -1.38 2.9584 1.90LL 2.3
2.96 215 -.19 -.13 L0361 0169 o ¢
ol ) 2.95 -0k -.33 .0016  ,1089 .0
3.54 3.68 -39 B0 ,1%23 .31600 A
2.89 3.32 -.26 .0 0676 .0016 ~.0
3.39 3.42 .2h 4 0576 0196 .D



TABLE VI (continued)

e e et b it

—
—

Jec~ Score Score Deviation Deviatlion

ve of of Trom Mean from Mesn

mber Experts Teachers of X of Y

X Y X y %=

3-5? 30 21 .ti'z "'no? .1?64
3.39 2.95 ol -.33 0576
3,61 353 L6 .25 .2116
3.18 3.47 .03 .19 Lo00%
2,11 2. 87 -1.04 -.81 1.0816
3.41 3.26 .26 -.02 0676
3.64 3.68 L9 B0 280
2,48 3.58 I3 .30 .1089
3437 3.58 22 .30 048l
3.44 3.58 .29 .30 . 0841
3.26 3.74 i b6 0121
3.61 3.79 46 51 .2116
3.78 3.74 .36 A6 L 2969
3.85 3.8 .70 55 L4900
3.74 3.79 .59 51 . 3481
3.50 3.74 35 A5 1228
2,26 3.63 . % 35 .0121
3.54 2:53 .39 .25 A¥2Y
359 353 il .25 1036
2.48 3.47 i .19 .1089
3.39 3.44 Wi . .16 .0576
T.al 3.16 -0k -.12 .0016
3:33 3,47 .18 19 .0324
3,06 3.16 My 2 | -.12 L0961
3.50 .05 o35 -t 1225
2:21 2.95 - bl -.33 L1636
2,29 2.84 -.86 - bl .7396
2.18 2.”9 -.9? -079 09"’(’9
3.23 339 .08 .11 .0064
3.61 3.32 .46 .04 .2116
2,00 2.4k -.15 -84 0225
2.64 2.69 -.51 ~.59 L2601
3.29 3.11 14 -.17 .0196
2.89 o % ) -.26 .05 L0676
3.13 3.74 -, 04 A6 0016
2.86 1.16 -.29 -.12 . 0841



91

Let X and ¥ denote the meane of the X's, and Y's,

regpectively,

o 2 x 22
T —f— —%21 - 315

¥ = ——-—-—-—zg = 239 = 3.28

Z xy ! 11,3832 _ 11.3832

B = — = 775
JEX® €5° V(17.762)(12.147) 14,68

The formulas for determining r, the coefficient of

correlation, is given by Garrett as:

o JEE;K_?_.

VExey®
(coefficient of correlation vhen deviations are taken
from the means of the two dlstributions)
in which x and y are devlations from the actual means 2nd
S x° and Sy° are the sums of the souared deviations in
x and y taken from the two means. Using Table VI in this
Appnendix, the coefflclient of correlation was ealculated

ae shown above,

In testing the reliability of the obtained coefflcient
of correlation, the method sugpested by Garrett waes conside

sppropriate, Carrett stated:

A mathematically more defensible method of testing
the significance of an r, especlally when the co-
efficient 1e high, l1ls to convert r into R. A. Fisher's
z-function and find the SE of z. The functlon z hasg
two advantages over r: (1) itz sampling distribution



02

ig apvroximately normal and (2) 1ts SE depends only
gﬁgnsgzg :;z;-ff the gample N, and 1isg indevendent of
With data from Table VI and the formula SE, = 1’J§:§;
the reliability of the coefficient of correlation is
obtained:
SE, = 1/(?3:3 = .119 or .12
z = 1.05 (Table C in Garrett's book)?
The .95 confldence-interval for the true z 1ie .81 to 1,29
(that 1is, 1.05 £ 1.96(.12) or 1.05 ¥ .24), Converting
the z's back into r's, a confidence-interval of from .67

to .86 is obtained. Thus, the flduclary probabllity is
.95 that this interval containe the true r.

Ifenry L. Garrstt, p. 198.
2Ipid., p. 426.
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