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CHAPTE

'rHE ACKGROUNp OF , THE STUDY

Professions and skilled occupations ranging, frompaychiatr.y
p1.ano tuning are confronted with a comion problem in the United

,States ' today. In essence , the predicament is one of too few trained

practitioners to cope with current and growing demands for goods and

services and little prospect for i11ediate, substantial increases in

numbers of trainedindiv duals in such fie ds.

Shortages of teaching, medical, engineering, and other per-

sonnel have beenreceivin uch, attention in the IDassmedia and in

the. deliberations of professional societies. , Not always recognized

in these discussions is the fact that the numbers embarking on ca-

reers in these fields in recent years have been limited, by the low

birthrat
f of the 1920' s and 1930' , and that professions and skilled

occupations have been compe ing ,keenly for the services of relatively

all numbers of workers. While in most professions and skilled oc-

cupations today the feeling is that adequate numbers of trained and

experienced members are lacking, there is little realization that

this sentiment is shared with so many othera.

the "overabundance" of consumers", students , patients or cli-

ents" as , the case may be , is the other side of the coin. These sur-
pluses , of consumers result from increases in the over- all numbers
seeking goods or services , or in a greater demand from some subgroup

of Consumers or for certain setvices. , Many of the difficulties of
elem.entary and secondary education are attributable to the first of

these developments; much of the difficulty in higher education stems

from a combination thereo

" In colleges, and universities " the problems oc(:asioned by, tn-
creasing enrollments vary from !,ubject to subject, Such traditional

pil1ara of higher 4ucationas Latin" G eek and philosopl1Y have had

-1-
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at best , modest increases in students; the sciences and lIathematics

rpnthe other hand , with the impetus given by the launching of ' Sputnik
are faced with greatly augmented numbers of undergraduate students

and indications that these increases will continue'

Expanded enrollments in mathem.aticshave ' resulted both , from
greater numbers electing to study mathematics in its own right and

, from increasing numbers of student in other fields 'which require
msthelIatics as a tool. , Such, a development would likely not have
been predicted as little as a decade ago. , Writing in 1952 , for in-

stance , two students of the American scientific community and of the
education of scientiats said:

'rhe tendency of this science (mathematicsi t
attract proportionally fewer students in recent years
1the; period 1881 through 1940) is without question re-
lated, first , to the fact that the vocational prospects
in mathematics have become greatly inferior to those in
the sciences which offer applied fields , especially
physics and chemistry, and second , to the overthrow 

mathematics ,as a pillar of the classical curriculum. 

' ,

Be that as it may, by ' the beginning of the 1960' s spokesmen
for academic mathematics and mathematics epucation sU1ed up the dif-
ficulties of their field as being basically a problem in manpower--

great increases in student enrollment but little or n.o increase 
the supply of potential teachers , all aggravated by greater attrac-

tions out side the academic world for trained mathematicians. 

counter this it was proposed to attack the manpower problem with two

R. H. Knapp and
(Ghicago: University of

H. , B, Goodrich igins of American Scientists
Chicago Press , 1952), p. 16.

Identical problems were being experienced also by relative
newcomer- fields to college campuses. , Writing in 1963, the anthropolo-
gist David Mandelbaum reported: liThe principal problems of teaching

" (anthropology) rise from the success of anthropology in recent decades...
vast. increases in publication, an intense development of special fields
coupled with problems of an unusually, high rate of increase in enroll-
ments , of the relatively small size of the profession, and frequent re-
quests for anthropologists to assiatwith projects other than their own
teaching and research

. "

'1he Transmission of Anthropological Gulture
.1he Teaching of Anthropolog;v , , David G, Mandelbaum, Gabriel W. . Lasker; Etnel M;. Albert, eds,

,-, 

;MEmoir94 (Americpn Anthropological Association
1963), p. 1. 

, '
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apons--increased productivity of 'Ph. D. ' s in mathematics and

crease iCiency and effeqtiveness of col1egen)athel1 tics
teachers in the classroom. . Fundamental to actioQ. , on both ronts
was information r gardi?g , the cQn itions and atmosphere in which

college mathematics is taught and regarding the character:itics of

those teaching it,

front the 1957 report of ;the Albert C011ittee
3 the rewere

data on the teaching atmosphere for mathematics i'ndqctorate pro-
ducing scho6fSinAmerica, l)ut systematicinform f:ionon these

topics . :fromsmaller universities and colleges wasTacking. . Accord-

ingly, in 1961 theMathernatical Association 6fAneri'ca , through its

C011ittee on theUnder raduate Program in Mathema't;ics askedthe
National Opinion ReS:archCenter of the University of Chicago (NORC)

to make a study of mathematical en:vi onments and mathematics staffs

in undergrad1;ate inst:itut:io1;,s as a prelimiQ.aryto; aCtibnonthe prob..
1em. . Thef;tndings from that research are described in chapters II

and III.'

:,words

. Be forI; proceediJ1g however , it is necessary

about the '
fhools which ;NORC

stu.died, 4

In the sampleqf135 baccalaureate-granting schools drawn

by NORCin 1961 aJ: on which this research is based, not :quite one

to say a few

school in ten (eight per cent), had awarded a Ph. D. in mathematics
r at:atistics in the period 1948-1959, , The remai,ning nine .out of'

. ten h-ad granted n9he in: that period; these ' non- g'rant H constitute

the p;rimary focus of this study, ' Compared to the doctorate-granting
schoo!$ they were. more apt to be under priVate thanpubl:Lc' control

' '

Survey ' . Research potential. andTrai inK inth.eMathe..
matical Sciences.. F'inal Report of the C011ittee onthe Survey. Part I

anizatiori and Data (Chicago: University of Chicago, March 15 , 1957);
Part II . Recomenclation$ and Rubcomr;j tee Reports (Chicago i' University
of Chicago " June 15 , 1957). 

. 4 tailed scriptions of the ' sample and the methodology 
the, study C!re. .cont.ained: in AppendixD.

. .



andwh€n private, more likely tQ have rel.!tively low tqan rel.!tively
, high tuition. 'Lhe great majority of pon-dqctorate"$1,anting schoo

had relatively SmaU' enrollments as measured by their 1959 gradu-

-atingclasse

, . 

They were more likely. tpan tile otl1ers to be in the
Northeas ern Qr Squthand South Centra1 regiQns of the country and
less 1ike y. to be , located in the liorth Central or-the West. , One
non-d?ctorat:e,.gran\:er in ei ht had no 'Art nd Science prog but
was a tec4nical school or school of f?ducl;tionor business he over-
whelming majorit;yof schools in the sample were credited bya
regiona:t accrediting Qoardor professional sCiciety ; unaccredited
schools were;tound only ' among the non" doctorate-granters . More
precise deta'jl$ are prMent;ed in able I -1

. ',ABLEI-l

CHARACTERISTICS OF ' SCaOOLS lNSM-LE

===== ===== ===== ================ =====

fJfc rit 1f==

: -

. i athematicsCharacteriatic AU or stat' stics 1948-59scoools None One or more
grant granted67 , 33 .50 17 33 .91 

4;3

Private, control
: Public contr.ol . 

. . .. .. . .. ... . .. .. .

Relatively low tuition (IUs than $900) ; .
. Relatively h gh tuitic)f ($900 01; more)
: Public control

. . . .

Small, 1959 graduat:ng class, (less ,than 500)
Medium 1959 graduating class: (500-1 499)
Large f9S9 graduating class (1 500 or more)

. Northeast geographic region (incl. Del., Mcl. )
NorthCentral,region . . 

. .

. South, South Central regic;m 
Wester,ngeographic regi (inel, . Hi:waii)
Arts and S(:1eqce progr . L

. .

, Arts and Scienc pj:Qgr

, ' ' ,

Accre4 ted schoo), '

. ,

Unaccredited sc;hool'
Unweightednumber of schooJ,s

. gIven
These per tent 6 are

are unweighteQ.

, *

Les 11 than one-half of one per cent,

96 
, I

. (135) ,

, 35

9 '

;34
. 33

1) -

(89,)

. 100

100

based on the weighted distr butions but the N'

(46)
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In tpbles presented in the te t ",ndin the 4ppendicesmany

comparisons ,are made between sc;hools of different types and between

mathematics, faculty mel)bers of various kinds, Given the nature and
e of the sample of schools fairly large percentage differences be-

, tween subgroups are necessary for the differences to be statistically

aignificant. In comparisons between publicly- and privately-controlled
non-doctorate- granting schools , for example, differences of about 27
per cent are necessary for significance' at the five per cent level.

. In compariaons between faculty members at the several academic ranks
differences in the neighborhood of 15 per cent' are required. These

stateme1;ts of statistical reliability are based on. the most CQnserva-

tive cQmpar with,t;he observed distribution .of response on a
question of 5()-5(J; , When the distribution is other than 50- 50 , a

smaller dif;erence. is required for !;ignificance at the five per cent
level.

. In some tables staU sties are presented for subgroups with
very small p.umbers of c,aaes, . These statistics .are included for the
ake Qf conrpletep.ess but should be viewed with caution since they are

. sqbject tQ considerable sampling error.



CHAPTER .

MA'LHEtTICAL ENYIR0 NTS' IN , Sl1LLERUNIVERS:rrrES !iD COLLEGES

. The. pLace of Mathematics in. Schools

In the decade of th,e 1960' s mathematics occupies a prominent.
position and piays a major role in American institutions of higher

education. , For the 1961 62 academic year virtually all smaller ufii-
versiti s and colleges with a f.our-year baccalaureate program offered
some undergradu;:te-1eve1. work in mathematics, . While a few schools had
no real program or sequence of courses in the subject ? an overwhelming

majority offered a major in m?thematics , in math:m.atics educ,ation ,. or
in educa.tion with mathem?tics as the teaching. fie1.d,

'1ABLE II-I

MA'fEloTICS ' OFFERINGS IN.. SCHOOLS NO'L 'GRATING
OOCTORArE IN MATHEMTICS

--- ---=============;=====- ---------------------------------------------------- ------

Unweightednumher of schools

Percentage

Total Public Private
chools schools schools

100

100

(89) : (37) (52)

. Depth o-r' mathematics
program

Some undergraduate mathematics
coursea '

Sequence of courses or , program in
m;:thematics , 

Major prognun(s).. iq:ma.thematics . .

In addition to being a mainstay of uridergr;:duatecurricula,
mathelIatic.s was employed often. as' a screening, mechanism ,for aPpli-
cants to a school' s Arts, and Sciences or Liberal Arts and Sciences

. program, ' , About three schools in four of those with Arts, and Sciences
programs required work in high school mathelIatics or an examination

-6-
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:inmathematics of those applying for admission as freshmen to the,
programs. frivately- control1ed schools which could be somewhat more
selective in thei dmission policies 'weJ7e more likely than , public
schools to have a requirement of this sort (Q. 1 , Appendix A

Mathematical aptitude or achievement was more' apt to be

utilized in screening for admission than to be considered an essential

'part of a liberal arts, education, however , for only a fifth of the
non., Ph, D. granting schools required all students earning an Arts, and

Sciences , bachelor I s degree to take some college.,lev lmath matics
work (Q, 2 , Appendix 

Considering , in , (mjuncti9nthese' tWb stages in the under-
grad:uate career of an Arts and Sciences student , similar proportions
of schools--between one- fifth and one-fourth-:-had no mathematics re-
quirement, at either stage as had a mathematics requirement for all

students at both stages. Every second school with an Arts and Sci-

ences program required mathematics for admission or for all grad-

uates from, that program, but not both.

TABLE ll- 

MA'LHETICS REQUIR&MENTS FOR ADMISSION , TO AND
GRADUATlONFROM ARTS AND SCIENCES PROGRAS

Arts arid SCiences Requirement Total
Schools

No mathematics requirement for all
students at either stage

Requirement for admission or for' all
students for graduation

24%

athematics requirement for admission
for all sttldents for graduation.

Total

" . " :

Unweighted number ofs,chools with
Arts and Sdenc:es programs

100%

(80)

Schools using mathematics as a selection device for an Arts

and Science prograri but not teQt1it'ng college-leVel' tnathelrat its' work'
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of all in that, program , more frequently. than others considered apti-
tude' or achievement in mathematics as the st;udent started on his

undergrliduate wor

. ,

About One school in two IIp1aced ntrants to

the Arts: and Sciences program through. an examination in ' mathema.tics
but six in ten of the schoo1, with just an admission requirement in
mathematics did so. . Similarly, approximately three schools in four
reported a program of "advanced placement" in college mathematics 

among achools with only an admission requirement , however, the pro-

. pO-t"tion was nine out of ten.

TABLE II - 3

SPEC;rAL , USES OF' W'TaETICS tN ScnOOLS::tN RELATION '
ARTS, :o SCIE CES ' PROGAAR1QUIREwrS

=-. ======= , -

Percentag

special uses

Math matics requirements in
. Art sandSc1Emces , og;!'ams

None
at all

Only
admission

requirement

Gro!duation
requirement

. for all

No Arts and
Sciences
program

"Mathematics. placement exami-
nation for' entrants to. Arts
and, Sciences program 

Advanced p1,acement" program'
in mathematics

Unweighted number of
schools

. .. .

(21) (41) (18) (9)

Inmost non,:Ph " D. granting schools in 1961-62 , responsibility

for undergraduate' mathematics inst'!uctionwas charged to an independ-

ent,mathematics department or division with mathematics being part of

joint or cOIbined department or a program in another host. department
onlya:bout one time in four 

. ,

Independent status meant , of course
that mathematics enjoyed equal footing with other subjects in a school
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and not that it was autonomo'fs, At crucial points, the choice of -
departmental chairman or gdoptionof a basic' change in program , for

example , the "say" of. the central administration, predominated over
that of them.athematics staff(Q. 7D" 46A' I' AppendixA

, In sum, a large' majority of American colleges
and small universities provided no doctoral level
training in mathematics, or statistics, but nearly- 
o;ffered undergraduate level instruction in the subject.
ManY schools , too , . selected, and " placed" 'students on
the basis of their mathematical know how and considered
some training in mathematics an essential of a liberal.
arts education. To accomplish these purposes , mathe-
matics instructiop more often than not was the responsi-
bilityof an independent departmenf or division in the
institution,

The , Place, of Teaching and Re search in School$

. In these schools which, in .the ear1 1960' s , concentrated on

undergraduate' students in mathematics . and offered little or no work

:.at ,the graduate level there was a good 'l fit 11 by 
and arge , between

the' qualities required. in the .faculty member s job and the qualities

, the , school rewarded. Xost staff members , wh in residence , were

engaged primarily in teaching; other types of professional work tended

to be seconda y in imp?rtanc or reserved for off hours,

. Teaching ability first' and research ability and amount of pub-
lication . lowest was the o1?der in which departmental spokesmen thought
the.ir administrations. rated the three. (Q, 14B" APPendix;A With
,eight departmental spokesmen in ten reporting their administrations

rating teaching .ability. Hfirst , and m re than half saying that. their
' school rated research ability and amount of publication Idw, the con-
trast ;in atmosphere with il!stitutions having . graduate programs was

. marked,

Intermediate' in" importance were personal characteristics such
as race, religion, or sex and adrni\1istrative' ability. , privately- con-
trolled schools whose " ideal" faculty member was often of a particular

religion or sex were inclined to. rank

. "

personal characteristics" slightly
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higher than public, schools were, In schools with usmall" ma,thematics

, facul ties a teacher s' academic degrees ' were reported to rank', second

. in importance ' only to teaching ability when it was a question of his
promotion. , Schools with , large" mathematics faculties , on the otner
hand , teI)ded to handle the question of acad mic degrees at the re-

cruiting stage or to have' explicit requirements for degrees necessary

torappointllent or promotion , to the various ranks 

Teaching ability was felt to rank highest with
school administrations and research ability and . amount
of publication low inmost colleges and smaller uni-
versities. . Other qualities and characteristics were

: reported intermediate, in importance. , Publicly- and
privately- controlled institutions ranked these consid-
erationssimi1arly.

Working Conditions

Hours' Qfwork ,:. leave time or vacation, promotion possibili-

ties , salary and retirement are important aspects of academic work,

just ' as in non-academic . work , although they take somewhat different

forms, in the . two settings,

These. aspects of the work of faculty members in academic in-

stitutions . which stressed teaching , and . put a premiUfon teaching
ability are described in the following pages.

Weekly Teaching: Load

The. weekly teaching , load in these colleges and smaller uni'-
versities reflects the fact that teaching was the, primary assignment
, for most faculty members , with much of the ' week spent either in the
,classroom ,or in. preparation for classes , and lit'tle time on the job
spent in other activities (Q, , AppendixA.

) . 

Compared to thbse

in the sciences at some leading" universities today, faculty 

The, Effects . of , Federal Programs on Higher. Education. 
Study of. 36 Universities and Colleges (Washington: Brookings. Insti-
tution , 1962) . Dr. Harold Orlans reported a mean teaching load of

: six classroom hours per week in the sciences at .12 leading universi-ties. 

. ' '
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smaller schools even at the rank, of profes sor averaged bout twice as

many hours per week in the classroom.

TABLE II 

MEJ)IANTEACHING LOAD PER. WEEK, TO. NEAREST' QUARTER HOUR

======================*====

Rank of faculty me ber
====='1===
, Total
schools

------------------ ---------------

Public
schools

Private
schools

Full professor 13-VZ J, - 3/4
Associate ' professor 14- 1-/4 15-1/4
Assistant professor 14- / 4 15-1/4 13-1/4
Instructor 14-V2 15-1/4 +3-1/2

At every rank the weekly. teaching load in privately-controlled
schools was at least two hours lighter than that in pujJli ly- controlled
schools; the private school m thematics teacher of instructor rank

'in fact " averaged fewer teaching h urs than the full professor in pub-
lic schools,

Teaching load varied not only w:ithacademic rank and type 

control, of schools b\Jt also with the number of students to be taught
,mathematics; with over- all school policy on the addition of non-teach-

ing duties , , teaching, assignments " and ultimately, the prestige these
duties enjoyed at the school. , Using, the full professor s teaching load

as a measure,; it averaged less when , the achool had just 
'1' mathematics

admission requirement for the Arts and Sciel1ces program thC;nwhen fhe
was a mathemj'tics requirement for graduatioi: in the Arts and Sciences

, program (and thus the likelihood 'of greater enrollments in matheI1aticf;)
or no requirement at either s age bf the student career,

, Such non-teach:Lg , duti sas adniinistrative ' work , student 'advis-
ing, committee work, research projects with outside financing, aqd

consultation work off- campus ,are often added to a faculty member

teaching ,assignment . , Only in the case of the first of these was teacj:-
ing load "ul;ually lightenedJl by a majority of schools. For the four
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other t:p s ot added assigmnept 1ighten d teachi load was a rarity ,
occurring most fr quently, though, with. outside- financed research
projects. And only in this type of added asaignment were there any

, differences , ijetween the pr,ac;tites of Public controHed and prj.at
1y- controlled in titutions schools of the iatter type being some-
what more prone rs, to lighten theweek yc teCiching load (Q 7 B,

. Appendix A.

. Although schools generally tended to cut a faculty member
c1asaroom hoi.rswhenassigning . him, Cidministrativeduties ,. the higher
the school regarded "administrative abilitY" the more likely it was

to lighten, tefichin load when administrative work was assigned a

, faculty mexpbe;r. Three ' schools out iof four ranking "adninistrative
biltt)7H third orp,igher as a consideration in promotion usually

Ughtenedteaching load when administrative duties were added ; two
out ' of three of those rating " administrative ability" lower usually

. did so. . Simil rly, the higher 'Iresearch ability" was thought to be

rankeQ. by the school over-all, the more likely it was that teaching

, load would be lightened when a. facUlty ' member took on outside-financed
research in addit ion tQ his teaching.

Leave , Policies and Practices

' .

Classroom hours constitute one piece in the picture of' academ-
ic work and leave policies and practice a constitute another, . Although
a. sabbatical leave' system is often thought to be' s.ynon:yous. with col-

, lege and. university teaching, leave-with-paY arrangements were not
universal .;mong schools having no doctoral program in mathematics;

. ,

1\,pd even among. schools which had leav systems it was nota1wayspos-
sible for faculty members, to take the. leave to which they were en-
titled. Nonetheless , 1lathernaticsdepartment spokesmen 'endorsed tpe
principle that leaves are beneficial. , Most frequently mentiQned as
a benefit of taking leave were the opportunity for the faculty me1!ber
to. continue or c011plete hi.s. formaL education and the chance to pursue
his Own special. interest/' , unhampered for' a ,. periQd of time, The ;firat
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of these wa-s 'suggested most c011only by speakers for publicly- con-
tretlled schools who h:ph ed the desirability of continuing ed'

. cation in a number of instances; the second was mentioned most
prominently by private school spokesmen . (Q. 5 A,ppendix 

Sabbatical l.eave . --In the 1961-62 academic yeaJ; some six
schools in ten had a regular sabbatical or other leave-with- pay
system, publicly- controllrd schools being slightly more likely

than private ones ,to have these formal leave arrangements. Three

different pay arrangements were reported for those on sabbatical--

a set , fraction, usually one-half, of annual salary; full salary

. minus the pay of a substitute teacher; or flat payment r gardless
. of usual sa lary--with full pay for" one-half year off or half pay
for a full year off being the most frequent arrangement , regard-

less of type o school. Two bases for eligibility for leave-with-
pay predominat for four out of ten schools eligibility was de-

ternined solely, by the number of years a faculty member had served
while for thJ:ee out of ten eligibility depenqed on. academic rank
and years of service in combination. , For pt least one-half of the

publidy- controlled schools with a sabbatical system opportunity
for leave-with-pay was virtually a certainty if a teacher just re-
mained on taff. long enough. (Q. 3, 3 A,. 3B, Appendix A.

While a majority of colleges and smaller universities had

;:abbaticl;l systems, over a three-year period mathematics staff mem-
bers had been on sabbatical leave at less than a third of them,

, In most cases some faculty member had been eligible for a sabbati-

cal but did not take leave. . The most frequent s1nglereason given
for this failure was that, staff shortages existed alI:eadyand that,
by implication, it was iIlpos sible find a substitute for the teach-

er eligible for leave (Q. 3Cl 3 C. , Appendix A.

The sabbatical , it appear , was far' from being typical in
academicwbrk in athematics, Only one mathematics faculty in six
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hadameriber on leave during the three aCCidemicyeaI's fI'omf?1l1
, 195? "on.

Leav without.pav . - -Leave-w:lthout- pay 1 permit ting the faculty

.. . . . 

ber ' to contiri'uehiS st\,dies, do research, or take a temporary, job
l-a€wheJ'ebut atillretain his taff position was possible inmost

scnoolsand in, all under ,public control. OVer a three-year peI'iod
mathematics staffmembers: fromabout one-third of the institutions
having, this t'ype ,bfleave, had been on , leave (Q. 41\1 Appendix

Le.ave-without'" pay WaS utilized somewhat more than leave-wit hi-pay be,.
cause it-was ' somewhat easier to: find a substitute f()r the individual
oingQn leave, since funds to pay the substitute teacher would be

available.

Leave' for. professional. meetinga . uA school policy permit ting
time offtq Iittend out- of-town professional meetings , eitner as a
school representative or lilS an in(iividuaLfa(:ulty member, was about
as common as a polic-ypermitting leave.without-pay. All publicly-
cont' rolled and nine ou't of t n. private ' schooh encouraged meeting
attet'danc' e by permittiJ.g. paid time off for such . purposes. Many col-

leges and universities , in addition, paid some of the expenses of

some typesot; faculty ' attet'ding meetings; when a staff memqer waa
acting as school representative

, ,

was a ociety officer, or was pre-

. senting a paper ,. Some ot; all of his expenses were! likely to be reim'"
bursed. . Many' schools .als paid some or all of the expenses of each

faculty memb for at least one out-of-town professional meeting each

. year (Q. 6" Appendix A, 

) .

Mathema ics'Facultv Salaries

J:nthe' 196F62 ' academic year average. 6nedian) salaries, of

JIathematics teadu:irs:tn schools which had no doctoral program ranged
from about $9 , 300, for the maximtU at the full, piofessor rank to about
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, $5., 600 for toe inip,:imuV1a ' the assistant professor rank. These "iere

salaries for the nine-ten month academic year and exclude any reim.,

bUTsement for $uwmer '1orkj s ince nine out often. schools placed no

restriction on a ,culty meIIber ' s sU11er 'activities, there was

. opportunity for him. t:oincr ase his ,income, through off- season work.

More often ' than nQt, the sala1;ies' port did!1 cover
qff- campus" teaching, evening courses, and the like iwhen a . faculty,

, member took , on these respopsibi lities , he was cOJlpensated for the
increased work (Q. 10, lOB,. H,. Appendix;A. , F,:ina'ily, the sala-
ri€s report d usuany exc14de suc;h fringe henefitsas a:school'. s'

contribution tothEi facultymerpber spension; insurance ,. etc. In
sOme cases this was 'a substantial' amount.

TABLE II - 5

.. 

DIAN ' SALRIJJS : OF COJ,LEGEMATHEMATICS TEACF!S
PERNINE..TEN MONTH ACADEMIC YEAR, 1961-62

==========

=F==

=== ?==========

Rank of fac41tym.'ember

Full profesBot:
Maximum

. Minim1. 

Maximum
j\ssociate ; professor; ,

Minimum

axim
Assistant professor:

::::::::;";:===' ------------------

Total Public Privat,
s'choo l school s school s

$9,'323 $10, 062 " $8, 638

7 , 605 007 407

. 8 356 533 256

, 614 886 478

7, :159 503 884

, $,

591 692 509

At all three ranks and for the maxi!JUI' snd m:(nimum salary ;for
each, -average sala:ty in publicly- cO!1trblled . chools was higher than

in privately- controlled schools. 're differential in reported sal-

, aries in 1961-62 ri'nged from about $1 4.00 for the maximum of the full

professor to about $200' for the assistant professor , minimum. ':o
points' shm,11dbeborne in mind in connectionw:ih Table II.. 5: first,
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in anumherof cases , private school. I:pokesmenreported "no. limi,t" on

maximum salarY for a rank and . second, the weekly teaching load in

public!rcoptroHed schqols was heavier than that of pr'vate schools.

Ten:ure, Promo i(:m, and Retirement Polici

Tenure . ..-Some form of academic tenure.,.whether mere veLbal
understand;ing between teacher and central administration or backed
by firm guarantees"'- exiated in abnost all colleges a d smaller uni-

versities in the early 1960' s. Some of the schools which had no
tenure ' system needed none , for their facul ies were made up entirely

, of members of religious orders. Tenure status tended to be based
either on academic ,rank in combinati,on with years of service or on

service alone; these two were the bases for academic tenurei;nabout
three-fourths of the schqols which. hlld such safeguards; The most

c011on basis for tenure in .publicly- controlled schools was simply
years 0:1; service while a combination of rank. and years of service
was most c011on, in private schools 

(Q, ,. ApJ?e dixA, ). As 
eligibility for sabbatical , in theory at least ,. I:ome public school
facuHy members could attain tenure status simply by' sitting tight,

Promotion RoHciea

, -

..The "up or out" personned practice of
manY J,arger institutiQp.swas rare among colleges and $mllller universi-

, '

ties. Only three schools in ten of those which had both an academic
rank system and lay f.acultymembers put' any limits on the number of

years which could be spent at a rank, , Privately- controlled schools
. though , were twice as likely as public to have such limitations , (Q,

, Appendix A.

. Among schools which. did put a formal limit on the length of
time at some rank, all limited the years at the inatructor level , two-

thirds the time as an assistant professor" and one-fifth , the length
of appointment at the associate professor level.

In the vi.ew of the great majority of department, spokesmen
, apeaking of' the department, teaching. ability was of firat i,mportance
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and research ability and amount of publication of much less importance

whenpro otion in rank was the concern (Q. 14 " Appendix A. Whether

cases of promotion cannot be known, of course.

teaching ability actually did weigh so heavily when it came to actual

What is important is

that most departmental respondents felt that the department and the

school as a whole considered it of prime importance.

Retirement . --While most schools had either a compulsory re-
tirement age or specified an age at which tenure was terminated , thi'

er or the departIIent;
was often set so high as not to work real hardship on either the teach-

And in any. institutions , after retirement , a

faculty member cqntinued to, teach under the terms of a year-to-year
contract.
spokesman.

This, in fact , was the case with at least one departmental

In the 1961-62 -academic year six schools in seven specified

, a retirement age; there ere no significant differences between pub-

licly- and privately- controlled schools in the proportions doing so

but private schools, on the average, made retirement compulsory at an
earlier age than publicly- controlled schools did (Q. 9, Appendix A.

TABLE II,.6

COMPULSORY RETIREMNT AGE REPORTED FOR
FACULTY MEERS

Retirementqge

============== ===--==== =========================

Percentage distribution

Total II Public , Private
schools schools schools

(82) 

Age 65 . 
, Age 66
Age 67 . 

. '

Age 68 , 
Age 69 , .: 

' , 

Age 7Q, or dvet 

Total'
Unweighted

nunber of
scnoo.1s
ref)brting
retiremen
age

100 100 100

(36) (46)
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Thecompu1.sory reti:rement. ages ,gt these . institutions fire

" '

q)iitesimilar to those reported by Greenough and King .from ,a st1,dy

. of more than .BUOfolTeges .and universities across the country. They

f'Oundtpat three per crmt of, the schools required retirement pefore
the age of 65, 68 per cent at tp'e age of 65, and 19 per cent not un-

, I

til 70 or older.

Ii 1961- 62-c-as rootIl':tea g l ad in schools
having; no doctoral program in ma,thematics averaged
13 to 14 hours per, week and at each acadetIic rank was
heavier in public than in: privately- controlled schools.
On the other hand , public schools were'mor , apt to
have various systems for faculty leave and to nave

. slightly, higher salary scales. , A preponderant. major-
y, of institutions had some fonnof "academic tenure, 

and most h,ada compulsory retirement age for. faculty
members , but only a minority put a formal limit on the
number of years which could be spent at the various
academic ranks. 

. Resources and Facilities for , Mathematics Instruction

Since earlier days in American education when all that was

needed was' a log wi th Mark 'Hopkins. on one end and a student on the
oth'e:r, both 'reSources: avililable for ' education and the facilities
needed have multiplied. . For college mathematics today these range
from office and work space to electronic computers, from monographs

in mathematics to audiovisual aids , teaching assi tants ,. and cleri-
cal personnel.

, " 

Work, Space for Teachers, : and Student s

Office. and working space, for. faculty mE!Dlbers anq study fa-
ciVLbes, for undergraduates , it goes without sqying, are essentials

, at any school.

. .

:5ut the facilities provided faculties and students
may be' copducive to scholarly work or they may. be. SO lacking in

. 2William C. ,Greenough and Francis
Insurance" Plans in, American, Colleges (New
:Press , 1959). 

P. King" Retirement and
York : Columbia University
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privacy and so noisy and crowded as to inhibit it seriously,
, SchOols as . a ,whole, in the view of departmental spokesmen. tended
tO$' t;aek up better in terms of the facilities they provided fac-
ultymembers thanw th respect to those for undergraduate students.
One -school in three ' in the early 1960' s was thought " better" than
comparable schools judged on the basis of the adequacy of work

space, for mathematics teachers , wpile only about one-half this
, numberwaa' felt , to be "better " considering the space, furnished
mdergraduate mathematics' students (Q. 37 A AppendixA.

More spokesmen from ,publicly- controlled institutions than
from private ones judged their schools to be c01paratively. poor

taking into account the adequacy of work !)paCe for facilIty, " Since
mathematics teaching staffs in public schools were larger , 01' the
average, departmental spokesmen, in all likelihood, were simply

. reporting a fact of aqtdemic li,e. . Pressing as the space problem
,. I'ppeared , there. are indications . that it was. to become more serious
. inpublicl," ontrolled schools , for almost all of themexpect;ed $uch

an increase inmCithematics enrollments in the near future as to ne-

cessitCite enlarged teaching staffs. , .Aong privately- controUed
. schools . ' on the other hand . the present and the outlook for the

future were not quite so gloomy as far as work space was concerned.

Mathematics ' Tools

n teaching and in the research activities of staff and stu-

, dents' a variety of tools ranging from the tr.;ditiona1, the library,
, to the most modern, electronic computers , was' employed The fin;;t
. of course. is an integral part of any academic institl,tion; the SeC-

ond, although a relatively recent development , has begun to be used
by a number of departments which have no graduCite' work in mathematics,

See ,Appendix C for an extended description of library facili-
ties for " and collections in, mathematics and electronic cOmputing
equipment both in doctoral-granting. schools and thof!e with no doctoral
program in mathematics,
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Library Col1edions, in Ma,thematics 

Most schools , taking into accoun,t their library ' materials in
mathematics, were judgeato be at ' least as good al' c011parable insti-
tutions, One:Ln three, in fact , was felt by its mathematics . depart-

ment spokesman to be, IIbetter thanothera, . and only one in. eight
not quite so good.i' From the standpoint of their library materials

.more. pubUc schools than , private ones ' were thought to compare favor-

ably with other institutions (Q. 37 A, Appendix' A. ).

These ' aaseal'ments of schools in .terms' of their iibrary col-
lections 'were borne out by data on the collections themselves. Aver-

age mathematics 1;oldings of publicly-controlled school libraries '(as

indicated in Appendix C. ) meaaured by certain books , monographs, and

periodicals larger than those of privatelrcontrolled institu-

tions. Similarly; measured by this same yardst:ick, schools thought
to be "better" than others on the basis of library materials did

have more of the selected Plathem;:tics materiala than schools judged

about the same These ,. in turn, tended to have, larger collections

than schools felt. to be. "not quite SO good " although the actual num-

berof schooLs in this latter group' is small :and statistics based on

it ra,ther unJ:e li,able , , consequently.

T,ABLE 11 - 7

. M.AN:N0ER OF SELECTED BOO ,. MONOGRAPRS, PERJOPIC,ALS
AND S RIAtS IN LIBRARY MAXJMATICS COLLECTIONS

-:..

- 9F=======================
II Based on library collections in mathematics

Total II ,school was judged.,II schQols II B tter About,the Not quite
II than mQ.st:; same so good

::No' answer
or no

mathematiss

Mathematics
ma.terials

. 21 selected books '
13, GarusMono
17 selecte periodi-

cals and serials

3.2 ! 7 (7,
:13. 8),

' (4.

Unweighted
number of
schools (89) (34) (39) (12) (4)
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ElElctrOI\ic Computing Equipment and Its Use

No mathematician or mathematics teacher would question the

importance' of a. library to, his work; the importance of such modern
hardware as the electronic cOlJputer is , however , more debatable.

While one. department spokesman in two reported the opinion that
electronic computing equipment was "very" or "fairly important"
wi th respect to the research interest s of the math inatics staff

the other half felt such equj,pment "not really important at all."
Similar proportions . of spokesmen for public nd private schools

. thought computers important to their staff' s research, but those

from publicly-controlled schools were twice as likely as others to

judge them "very import.ant" (Q. , . Appendix , A, ),

in late 1961 every third institution, though having no

doctoral program in mathematics , either had computing equipment

on- campus orhad access off- campus t.o that of some other agency
orac;idemic institution, , Publicly- controlled schools which tended
generally, to have more in the way of tangible equipment' than pri-
vate schools were twice . as likely as private schools to have their
own cOlJputers and half as likely simply to have, acceas to the equip-

ment of others. Among schools which had neither an on-campus com-

puter nor access to any, about one- sixth reported plans under way

to remedy this (Q. 40 A Appendix A

, ),

Having a computer on-campus

was related not only. to, type of control of the institution but, also
to the iInportance. attributed to computing equipment. , The more im-
portant computers' were feit to be to , staff research and work the
more. likely schools were to have one on-campus,
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TABLE, n;;8

ACCESSIBILITY' OF' ELECTRONIC, COMPUTING EQUIPMENT' IN RELATION TO
:tORTANCKATTRIBTJTED Td ACCESSIBILITY FORMA'rTICS STAFF'

==-- ~~~~~========

Percentage distribution

Accessibility of
electronic computigg

equipment

School had computer on-
campus

. .:. 

School 4 d ria on-campus
, computer but had access
to cOl\puter off-campus.

. Schoo 1 had nei ther com-
puter on-campus nor
aecess to one off- campu

School had no on- campus
computer but. ind.etermi-
nate whether accesS to
computer off- campus

Total
Unweighted number

. of schools. . 

Importance of access to electronic computing
equipment from standpoint of mathematics

staff research interests

Very
important

Fairly
important InapplicableNot really

important

LOO 100 100

(21) (22) (43) (3)

Digital ot analogue computing equipment had been used some-

time by mathematics staff members from one school in every two , pub 1 ic-

ly- controlled departments being, more likely to have "users known to
the , department head than private inatitutions The use of , computers
in the year or two preceding the study by faculties from schools of

the two types did not differ 8:1eatly, but a sizeable number of the
public schools reported their staff use of computers to have taken

place several years or more previously (Q. 39 A, 39 B, Appendix A.

, St ff use of cOmputers ' as reported by the department spokesman was

consistent with his estimate of their importance to the work of that
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three- quarters of the departments in which com)?uters ' were
judged to be "very important" compared to on -thi+d of those with

computers thought1" not really important" had had a staff member
making use of,them at sometime or other.

, TABLE, 11':9

, USE. OF ELECTRONIC COMPUTING EQUJ::PMENT . IN RELATION . TO IMPORTANCE'
ATTRIBUTED TO ACCESSIEILITY FOR MATHET:CS STAFF

,:t.;thematics staff. .use
ofelectron.ic

:fomputing equipment

No cornputer, used .
. On campus computer used

recently

. ... 

: Off- campus computer used
recently. 

Comput.er used. recently
. but locationp determi-
nate

Computer used hut not
recent ly

Total
Unweighted nurnber

of schools

Percentage distributiQn

:Importance of access to electronic co puti.ng
qu:!pment from standpoint of mathematics

I3taff research interests

Very
important

" Fairly
important

, Not. really
important Inapplicable

100 100 100

(21) (22) (43) (3)

From . the late 1950' s on, when computers became more CQ1on.
on,campuseS. course work relevant to them or electrQnic data processing

. had been introduced into the curricula by one-third of the inatitu-
tionswith 1'1arge11 mathematicsdepartmeIJtsbut no doctoral. programs.

. Publicly-controlled schools were somewhat more likely than private
ones to have done so (Q, 45 A, Appendix A.
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Common, sense would suggest that courses should be introduced

where there was equipment available, and this WqS the case. Depart-
ments in schools Which had on-campus computing equipment were about
six times as likely to have introduced course. work relevant to elec-

tronic equipment as were departments having none.

, Not all department spokesmen in the 1961 62 academic year

felt that their curriculum was set as far' as course work relating to
computers and electronic equipment was concerned. About one in seven

in fact , suggested that he would like to expand his department' s offer-

ing in this area either by initiating courses or enlarging those al-

ready given, While an on- campus computer had been an important factor

in the introduction of course work prior to 1961-62 itwas" less;'
important for subsequent plans given the increasing availability of

electronic equipment off-campus. The proportions of department heads
favoring additional work relevant to computers were similar in schools

having on- campus computers and in those which had none of their own

(Q. 23 B, Appendix A.

Departmental heads were not alone in advocating the expansion

of, -work in these areas for at least one teacher in four from depart-

ments where this had been suggested by the spokesmen themselves speci-
fied the field of computer work as one in which they would like to

see enlarged course offerings.

AuxiliarvPersonnel in Mathematics Departments

Clerical help to handle routine department work, and semi-

professional assistance from mathematics students which release the

teacher from some of the "scut work" and permit him to concentrate

on the professional phase of his job represent other resources for

academic work.

In the early 1960 I S a 
majority f schools were felt to be as

good as or better than others coriside.ring the clerical' help available
to the mathematics, staff for r-6utinenon'"inathematicalwork. ' More
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private schools than pub1;c were judged to be not. S9 gq6d" from this
, f)t'andpoint , though, (Q. 37 .i" Appendix ' A.

) .

A majority of departments at the same time e ployed advanced

urrdergraduate or gnldulite students in mathematics in work which re-

quired some mathem;:tical know-how. Most often students ' worked as
pape-rgraders or readers or as teaching assistants, , The practices of
puplicly-' and priva,tely- controlled institutions were similar in this

, eXfept that public schools were mQre apt to have employed students as
ching assistants, (Actually, many more schools had teaching assist-

a.nt jobs; they si plyhad not employed students in this capacity in the
year in question, Most connonly, student help had not been employed

because of a lack , of funds, secondarily because there was a school
policy against it. A small number of schools employing no student

help si ply. felt they had no need of it , however (Q. 30 , ang. Q, 30'

,ippendix A.

Academic institutions which could release the teacher from

some of the mundane work of the department because they had adequate

clerical staffs also tended to. free him some from the chore work con-
nected with his classes,
on the basis of clerical

, Practically all schools thought to be. "better
staff had also employed students' in semi-pro.
in several different jobs; in contrast, onlyfessional capacities and

a third of those judged "not quite so good" with respect to , clerical
staff had had student help like this, and these in a ,more limited number

. of jobs,

Other data suggest that schools which provided the mathematics

department with more adequate clerical help tended also to lighten

weekly teaching load when other responsibilities were added, Small

numbers of cases in the relevant subgroups permit no more conclusive

sta.tement , however. , Even without this , though, the teacher s obliga-

tion in schools thought, "better" than others on , the basis of clerical

staff was lighter than that in other schools. Average teaching load

as measured by that of the full professor was one to two hours less

per week in schools of the former category than in the latter.
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TABLE Il-

. EMPLOYMNT ' OF STUDENT ASSISTANTS INMATH.EMATTCS J:N RELATION TO
OPINION OF CLERICAL AND SECRErRJ:AL . HELP

Percentage, distribution

Employment capacities
of student assistants

, in mathematics

Based on clerical and secretarial help for rputine
departmental work in mathematics school was judged:

Better
than mas 

About the
same

Not quite 
so good

Inapplicable

Paper graders, paper
, readers

Teaching assistants

Res'earch assistants to
faculty members

Computing clerks

Miscellaneous: laboratory
assistant , drill session
help

No students employed

120

(39) (28) (4)

Total 154

. Unweighted number
, of schools (18)

Mathematics department spokesmen, as a group,
tended to feel that they were better served in the li-
brary materials available to them and in the office and
work space for mathematics than in their clerical staffs,

. Those fipm ,public schools thQught better of their librar-
ies and clerical, staff than of their work space while
private school respondents tended to regard their work
space more favorably than they did the other two re-
sources , however. Public and private schools did not
differ in their employment of students in semi profes-
sional capacities but. public schools tended to have more
of other tangibles--libra.ry materials at)d computers , for
example-- and, in fact , put considerable e phasis on the
latter.
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The ,Work of Mathematics . Departments

Although mOf?t of the attention of ac demic departments. in

colleges and smaller universities like these is focused, on the class-
room, much of their work is accomplished outside it. Organizing

courses , choosing textbooks . supervising and recruiting, instructional
staff , assessing teaching methods and techniques, working w th indi-

vidual students are all examples of. this.

The Construction of Courses

, Most mathematics departments had fairly set procedures which

they followed in constructing courses and in dealing with the teach-

ing staff. , 'Lhe rest dealt with these problems too, of course , but

in a less for1ial manner, , For a majority of departments the procedure
for determining organization and content of undergraduate courses was

$pelled out quite explicitly, but one school in six employed no single

approach-- course level , size of enrollment , nature of content- dic

tating, procedure instead. More commonly the job of building courses

was the joint responsibility of several individuals--the mathematic'

. staff as a whole ora committee of the faculty if the staff were large--
but for one school out of six such responsibility was charged to a

single individual. ' Delegating this responsibility to a single faculty

member was more frequent in privately- controlled institutions than in

public ones which tended toward group responsibility and group' action
in this connection, (Q. 12. A, Appendix ,

Similar practices were followed in selecting textbooks for

courses as in organizing them. A majority of schools had & set ro-
, cedure for this , and more often than not responsibility for the choice
of raadingm/:terials and texts was allotted to a group rather than to

a single teacher. , One individual , however

, ,

was more commop,ly respon-
sible for selecting books for a C01.rse ' than for working it up, single-
handed , the latter being a bigger job , admittedly (Q. 12. B, Appendix A,
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Supentision, of Instructional Staffs

Teaching, in American colleges and universities , involves a

large element of on-the- job training. , Distinct from secondary and

elementary school systems , the typical college ,faculty member has had

his graduate 'work in a particular field but has had little training

, or- experienGe in educational methods or techniques. This poses prob-

lems both for the academic department concerned with the quality of

its instruction and for the individual facu1.y member , novice or not 

, 'Lhe problem is a , particularly. ticklish one in schools such as these
which put so much emphasis on teaching and teaching ability.

To deal with this problem a majority of mathematics depart-

menta in non-doctoral granting schools had in forne some system de-
signed to, ensure the quality of teaching in undergraduate mathematics

and to help the teacher become an effective practitioner. , 'Lhe most

frequently, used techniques were conferences with the individual teach-
er ' and, discussions of problems at faculty meetings or seminars. Em-

ployedalso but less often were visits, to classes in session and con-
aultations between those teaching different sections of the same course.

, In general, the practices of public and private schools were similar in
this area although publicly- controlled schools , on the average , used

Hmore d;ifferent kinds of supervi sory techniques than the others. , Twice

as many public schools as private ones also tackled the problem of en-

couraging, effective teaching throu h group discussions of teachers 
, problems (Q. 13, 13- A, Appendix A

- Use of' Selected Teaching Techniques

, OVe r,

' ,

the c9ur ofthe year-snumrous aucanona met hod SC- and

-------- --- '----

techniques designed to enhance learning and make teaching more efficient

havem de their appearance in the classroom. - More recently, in antici-
pat ion of shortages of mathematics teachers ' a variety of techniques
and devices designed to permit the individual teacher to handle more

students at a high level and to delegate the low level aspects of his

work have been suggested, Some of these, such as the large lecture
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seasion followed by the smaller quiz. or help section in the haridsof
student assistants , are w:idespreadand verge on the cOl1onplace by

now; , others . for,exaI\ple;' teaching machines , scrambled textbooks

, ,

and

national and' loca1 telev:isionprograms , embody up to- the minute de

, velopmentsin the fields, of c011unication ,. education , and mathematics

and, .are much more experimental in .nature.

y, the early 1960' s none of a group of technigues (programed
learning,; "Continental Classroom " televised programs , films .and

:. slides . or lectures with quiz' and help sections) had made IIuch, headway

toward becoming connonly accepted , in m(ithem(itics teaching in non-
doctoral".granting institutions. This was despite the fact that m.athe-

. matics staffvact;ncies already existed bringing with them the need to
:maximizethe number of students that a single faculty member could

reach. , (July the lecture class followed by "help" sessions and the
use of sl:ides. and filmed materials had been tried out by any appreci-
able number of schools " the first n somewhat less than one-half of

the, total and the, second by about one-fourth, . Other techniques--

: "

Continental , Classroom" courses in mathematics (presented for the

first time in 1960 61), and other televised m(iterial , various forms of
progr81ed learning, lecture classes with small quiz sections follow-
iI)g- hadH each been used by no more " than one school in , five. Generally
speaking, although these different techniques had. not been used ex-

tensively, the feeling around. the department was that faculty members
had found them satisfactory more often than not (Q. 31 ,. AppendixA

, Schoo ls were not necessarily rejecting , these devices and

techniques by not trY:Lng them : Some;-or' instance televised programs

other than those with national coverage , were not ' available schools
in all areas of the country; others , like the lecture followed by

smaller quiz sections ,. assumed that large numbers 'of students were
enrolled in particular courses , which was not Oalw?ys the case in

smaller' schools.
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Mathematics.. DepartmentPrograms

j3y the 1950' s and early 1960' s the general ferment in the
field of mathematics had begun to be felt on the campuses of smaller

l,.m;i:veraities and colleges, and departments and programs were in a
state of flux ,as developments . began to be translated into academic

reality. , In the half decade preceding the 1961-62 academic year

five schools in every six (and almost all publicly- controlled one:

had expanded mathematics course offerings into new. areas , while one-

third of the " large" mathematics departments had introduced new , de-

gree programs, , Well over one-half of the schools in fact, classed

developments such. as these , as their "most recent basic change (Q.

45 A, 46 B ,; Appendix 

Contemplating the way in which courses in their current pro-

gram were being taught (and disregarding course organization and con-

tent) most department spokesmen expressed general satisfaction. Those

who were not entirely satisfied and who specified fields or topics

giving them concern (one out of five spokesmen) singled out no one

mathem:;Ucal field as particularly troublesome in this respect. This

held true for those from public schools and from private schools as

well (Q. 23 A, Appendix A, 

. Although most department heads in 1961-62 were satisfied with
the courses their department offered from the standpoint of the way

courses were taught " a great majority favored expanded offerings or
even adding a new degree, program, Here again, the six spokesmen in

seven wishing to see their department s program enlarged failed to

: single out anyone field as a desirable addition but instead made
suggestions anging: across all of mathematics. There was little dif-

ference between department spokesmen from public. and private schools

on this whole question, (Q, 23 B , Appendix , A. ).

Department heads as a group were somewhat more inclined to

suggest. adding, courses in the department than were :individual faculty
. members. , Among department spokesmen and faculty mertbers who made
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suggestions . however , f ir1y similar changes were proposed. There

wa'salso a tendency for teachers from, a school and t;heir depa1jtment

head to recommend adding courses' in the same areas.

DepartmentheCids generally satisfied with the teaching of

cpurses currently offered were as likely as those who were dissatis-

fied to favor adding courses. They did not make quite as many sug-

gestions for additions , however,

,. TABLE II-11

SUGGESTIONS FOR.' CHANGES IN. MATHEMTICS' DE;PART-NT COURSE
OFFERINGS IN RELATION . TO SATISFACTION' WITH TEACHING

OF CURRENT COURSE OFFERINGS

==================

Percentage distribution

Suggestions for
expanding course offerings

Extent of satisfaction with
teaching of current mathematics

cQurse offerings

General
satisfaction

Some
dissatisfaction

No auggestions for expanding

Suggestions for expanding.,. 
. Algebra

. Geometry

.. .. .. .. .. .. .. .. . .. .

I) 

.. . .. g

Analys:js 

.. 

Probability/ st tistics 
Computer work

::Set . theory. topology

.' . .. .. ... .. .. .. 

Courses for students in other
, fields

. . 

Mi sce llaneous

.. .. .. .. 

New degree program

.. .. .. .. .. ..

No answer

.. .. .. .. .. .. .. . 

Total

.. . .. . .. ..

176 205

Unweighted number of
schools

. , 

, (65) (21)



32-

Dep?rtments in which the spokesman looked with favor on expand-
ing matnemat:icsc urse offerings differed from those in which he did

not. Only a fourth of the departments in which a broadened program

was suggested reported' that ' :courses had already been revised, up-

graded, or moderi:J.zed in the department s "most recent basic change. 
1;n contrast , almost two-thirds of the spokesmen from schools suggest-
ing no immediate expanded program reported recent basic changes of

this. nat4re. The. heads of five depart ents in six of those approving

adding courses reported their departments to be contemplating making

changes Qf a general or specific nature. Less than one-half of the

department hel:ds in other schools mentioned this possibility. (Because
only a small number of schooh failed to suggest broadening their

programs , only impressions can be derived from them, however) (Q, 46

, Appendix A.

Courses for Students in Other Fields

In the past decade or two mathematics has come to be used in-

creasingly in work in other fields. Formerly of practical importance

ma;inly, in engineering and the physical sciences , more and more appli-

cations today are being found for mathematics in the fields of busi-

ness and commerce , the social sciences , and in medicine , to name the

more prominent. , Some training in mathematics is becoming desirable
fqr students in these disciplines , as a result. Growing enrollment

in mathematics courses by students ajoring in other fields , in fact

has b en a significant element in the over- all increase in enrollment

, in undergraduate mathematics,

In the early 1960' sa majority of smaller universities and
colleges offered course work in mathe atics especially designed for

students majoring in other fields, About one- third had introduced
some Qr all of this work into their curriculum recently, in the five-

yeat period prior to 1961- 62. Among schools having an Arts and Sci-

ences program four out of five mathematics faculties had a part in

mathematics courses tailc made for students outside the department,
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Schools restricting their curricula to technical subjects , education

business, etc., on the other hand , were somewhat less 1:jke1y, to do so

(Q.., :32" Appendix A. ) .

The fie ds, in which specially designed mathematics. courses
: were' more, pr valent were those in which mathematics and! or mathem8ti-

Gal cDncepts had long played a part. Thus six out of ten departments

j,n schools with, Arts and' Sciences programs had mathematics courses

set up spec:jfically, for students in education to prepare hem to

teach mathematics later ; nearly half had course work tailor ma.defbr
students in the physical and biological sciences. . Jti cr;ntrast, 

., 

the 1961.,62 academic year only one- fourth of the schools h?d set up
work in mathematics. for those in the social sciences-- economics, psy-
chology, socioiqg'y, and the rest-- areas of relatively recent expansion
fQrmathematics and mathematical thinking,

Mathem;atics departments , because they had the trained personnel
tendeq to playa larger part in furniahingthe instruction for special

, courses . like these than they did in the process of organizing them.
Nine times out of ten , in each area , the mathematics staff had sole

responsibility for teaching; the reSt of the time either the other

department' participating was :tesponsible for teaching or instruction
was a joint obligation. . On the other hand, mathematics by itself had
sole responsibility for organizing these courses only about half of the

time , setting' up' these courses being a joint endeavor in most of the

rem?:ining, instances , with the "other" department specifying the end
and athematics , the means to that end, (Table 11- 12).

For the most part the methods by which these joint courses

were o:rgani:aed and instruction provided were satisfactory. The dis-
sa,ti sfactions that. were expressed by department ' heads and the remedies
that were suggested were varied and quite specific to the situation in

each school.

, Suggestions that the department program be expanded in. the di-
rectionof adding c )Urses for students in other disciplines were volun-

teeredalmost exclusively by spokesmen from department which already
particip,ateq in speeially-designed courses. It was almost never sug-
gested when the department took no part in any such courses, although
in fact, the actual number of schools of this kind was small and sta-

tistics based ,on the subgroup somewhat unreliable.
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. Courses. for, Students in. Education. and for, Practicing. Teachers

Training, in mathematics for undergraduates majoring in educa-

tion, and sumertime instruction in mathematics for . practicing teach-
erswere provided by a majority of colleges and smaller universities.
Mathematics departments were actively engaged in this for in six schools

out of ten with Arts ' and Sciences programs the department took part in
courses set up especially for educatiollmajors. In ljddit:Lon, institu

tions which restricted their programs to the preparation of teachers

(adecreasing . number of schools Over the years) also offered work in
mi'thematics , but those training only nursery school Qr kindergarten

teachers or preparing religious teachers only might offer little or

none.

In the sumers of 19f?O. and 1961 combined; about half of th$

country s schools , although having no doctoral program in mathematics

offered courses or workshops or institutes, in mathematics. or mathemat.,

ics teaching for the continuing education or retraining of elementary

or secondary school , teachers. About one non7" Ph " D. -granting institution

in three, (but three times as many public schools as private ones) offered

work like this in the summer of 1960. y the sumer of 1961 close to
half had theseprogr&Is , and the disparity between publicly- and pri-

va,telx- contr?lled schools was lessened s.ome. Prpgr8!s under the sponsor-
ship of the Nation-al Science Foundation in the sU11er of 19 60 accQunted

for about 0ne half of those. From 1960 , to 1961 , however, therewas

increase in the nUIber of schools with summer programs forpracticiJ'

.. 

. teachers, and an increase in the number of programs presented. but a
decrease in the pr9portion financed by the N, S. F. In 1961 school
sponsorship was the basis for almost two out of three programs , N, S. F.

. sponsorship' accounting for slightly more than one out of three (Q, 44 A
44 B, Appendix A.

In late 1961 ,. almost a year, after publication by the Mathematical
. Association of America of a set of recommendations for the training of
teachers of mathematics . most department spokesmen were, aware that the
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reco11endations had beep , published but one-tenth 4id not know about
them. , When mathematics, faculties wera familiarw:lh them more often

th'annot they hadreacteq or. acted favorably on them4n about three-
. fourtnp, of the ' cases in publicly-controlled schools and ,in about one-
half of the private schools. . About one time in six, however , the re-

ction was unfavorable or the recommendations were thought irrelevant

or:lnapplic ble tc: a: particular situation (Q. 43 Appendix A,

In schools in which the mathematics staffs participated for-

mally in courses for students in education . the department was more

'likely to have p.aid s.Qme attention to practicing, mathematics teach-

ers and to be more alert to problems and. programs in mathematics edu-
cation, than were departments in other schools; In the five years

preceding 1961-62, three to four times as many schools with special

courses for education st\ldents as without had introduced or revised
mathematics materials for elementary or secondary teachers in their

programs, Similarly, at least three times as many schools with spe-
cial course; work as witho.ut:h.adhad summer institutes , courses , or

" workshops in . 1960 and 1961 , for practicing , teachers, , And finally,

theM, A. rec011endations on teacher training were more apt to be

tamiliar tQ; faculties alre;ldy taking part in programs for education
majors and they were " in turn" more likely to have reacted to them

favorably.
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TABLE II -l3

THIDTICSFACDL'L REA(:TIONTO M A. A. COMMNDATIONS ON. TEACHER
TRAININGI;NB,'LION TO PARTICIPATION . IN. COURSES, SPECIFICALLY

, . DESIGNED FOR S'LUDENTS IN EDUCATION

==== ==== === ======

Percenfage distribution

Mathem tics faculty s reaction 

M. A. A. rec011endations on 
teacher training

thematics staff partictpation
in mathematics courses s cifi-
cally designed for students

in field 'of education

Does participate
Does not

, participate

Facu ty reported unaware of
recommendations

Faculty reported aware of recom- ,
. mendations but tdokno action
on them

. . . .' , . , 

Faculty repo ted aware of recom-
menda,tionsand, reacted favorabl'

Faculty reported aWare of recom';
mendations and reacted unfavor-
ably

. , . . 

Faculty reported aware Qf recom-
mendations , felt them; irrele-
vant or inapplicable

Faculty reported aware of recom-
. mendations but reaction in-
determinate

Indeterminate whether . aware of
recommendations or not

Total a . . 100 100

Unweighted number of
schoo is (54) (34)
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Most mathematics departments had set proce-
dureswhichthey followe.din set,ting up courses
choosing ,texts and in supervising classroom teach-
ing. ; . in , public school depar,tments , s.omewhat more
often, thanin,priv.ate ones , the.se dtended to be group
reaponsibili.ties rather than those of a single indi-
vidual Traditional teaching techniques and methods
of handling cla.sses predominated, comparatively small

enrollments in courses and geography making the use
of certain new techniques impractical or infeasible
in many schools. By 1961-62 a majority of depart-
ments had already enlarged, revised , or modernized
their programs in some way but a majority also looked
forward to further work on the department I s course
offerings.

Service courses for students majoring in other
fields were offered by many. departments , those for stu-
dents in education being most C011on , for those in the
social sciences , least, In all of these mathematics
tended to have greater responsibilities for teaching
than for the organization of the course. Half of
these schools in 1960 or 1961 had been the scene of
SU1er courses or institutes in mathematics designed
to serve practicing , pre- college teachers.

Mathematic s , Department, Student s

Undergraduate enrollment in mathematics reflects not only de-

velopments in the field of mathematics arid in the non- academic worl
but. also purposeful attempts by colleges and universities to encourage
student interest in mathematics.

In the years immediately preceding the 1961-62 academic year

over half of the non-doctoral grant. universities and colleges took
steps to. stimulate interest in mathematics and enrollment inmathe=
matics courses among their undergraduate students. To this end numer-

DUs devices , 'were used , most commonly by means of undergraduate mathe-

matic!1 fraternit'ies or clubs or through encouraging students to enter

.t.ournaments and competitions. Tried also , but somewhat less frequently,

were visits to campus by outstanding scholarsan.d trips 'off- campus by

atudents to laboratories and research centers , as well as prizes for
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out$t: nding undergraduate work, discussion group a , and the like,
a'tiv:ities of publicly'" and privately- controlled schools were

St'rd.. '1a.r , both in the proportions which undertook them and in the

types of techniques e ployed. . ':e more frequent use of undergradu-
ate mathematics , fraternities in public schools'was the only excep-

tionto this (Q. 29', - Appendix A.

, Regardless of whether they, had tried to encourage undergrad-
te' interest in mathematics or not ,. substantial increases in mathe-

matics . enrollments ' in the next few.years were predicted by most de-

partment.. spokesmen. . Among pub1ic school , department heads , . in fact
virtua y all , foresaw this development, In at least nine out of ten
pu1:lic schools the feeling was that additional, staff' would have to be
recruited to handle the increased load; . this feeling was shared by
.shout:: one-half of the spokesmen from privately- controlled schools

" (Q., 24" Appendix A.. ).

Non-Ma;or:, Students 

J.naddition to serving students with mathematics as a fie:Ld

of concentration, departments' served under duateswho had no major

. .

;:md, those , with majors in other fie:Jds but studying, mathematics as a

tool su,bject or as' acoIlponent of a liberal education. . 11uch (and in
some schools , most). of the time and attention of mathematics staffs
was devoted to. students like these. 

. For at least eight departments out of ten " the feeling, was
th,at 'the school was ' at least as good, as comparable ones , , taking into

. account the q,uality of undergradu.ate non-majors enrolled in ma.the-

matics, courses, . Private school department spokesmen , in, part because
of the. greater likelihood that students had been screened for mathe-
matical Aptitude or achievement on applying for admission, felt their

schools atacked up, better , over-all , than did public school . depart-

" ment.. he,!ds (Q. 37" Appendix A.
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The department spokesman I s estimate of his school , consider-
ing the quatity of these students, was related to. the department I

record 'in. setting up course work for students. in otp.er fieLds or with-
put any field. The more favorable his opinion of the school in terms

of the quality of these "other" students. the more likely it was that
the, department had expanded its course offerings, into new. areas in
the preceding few years and the more likely that the mathematics

staff took part in mathematics courses organized specially for stu-

dents in other departments.

Ma iors. in Mathematics

By the 1961-62 academic year a preponderant majority of schools

nine out of ten) offered a major in mathematics, mathematics educa-

tion, in education with mathematics as the teaching subject , or in more

than one of theBe, In two out of three of those offering a major in

mathematics the department had devoted attention to its major program

recently, either introducing it for the first time or revising it.
, In the remaining schools, however , the major program remained unchanged
in a period when the field of mathematics was in, a state of flux (Q,

45 A, Appendix A.

, Special programs in mathematics for their superior undergrad-
uate students were offered by fewer non-doctoral granting universities

,and colleges than were major programs. About one-half of the schools

in the country had an honors program or a special research program to

encourage independent student work, privately- controlled schools more

c(11only having one than public schools. Most of these programs in

publicly- controlled schools , however, became part of the department
offering fairly recently, and thus could incorporate newer develop-

ments , while in private schQols a greater proportion had been intro-
duced SOme years earlier (Q, 27, 45 A, Appendix A,
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T.e mathematics m.ajor program in about one college and small
unive' rsi:ty' lri five included a special requirement such as an exam-
' ination , a paper , or special mathematics course work. aI)d a somewhat

- "

greater nUIber required course work in physics, Private schools

ere more likely than public to require something speci.al or extra

cf the student majoring in mathematics " although no more likely to

have a requirement in physics. - For the great majority of schools
however , the major student in mathematics need only take the pre-

scribed cQUrses and pass the examinations anthem , at an acceptable

level in order to graduate (Qo 28, 45 a, Appendix A.

Considering the undergraduates majoring in mathematics , nine

. department heads out of ten assessed their schools as as good as, ot

better than, comparable ones. Over- all , opinions based on the cali
bet of major students and of non-major students were simiJar , but

.. public school respondents , because it was possible for the departmeIit

. Pick arid choose its majors, thought better of their schoo:Ls with

respect to major students than non-major students (Q. 37, Appendix A.

The department spokesman s estimate of his school , taking

into account the quality of its mathematics majors , was the end proq.-

uct of severaL screening steps. Comparing schools thought to be

better" with respect to majors with those thought " abotit the same
for: example , the better the opihionthe more likely, that entrants 
the school' .. Arts and Sciences program would be "placed" mathemati-
cally; the more likely ~hat the school would have an " advanced place-

ment" program in mathematics based on high school'(ork; the more

likely that

less likely

more Hkely
students by

there was a special requirement for the major but the
that work in. physics would be required; and finally, the
it was that the dep.artment recognized the ability of its

emplo ng them in some semi-professional capacity.
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Many mathematics departments had made recent
atteqlpts to encourage undergraduate student interest
in mathematics and most held relatively good opinions
of the caliber of students , both majors and non-majors,
so recruited. Major programs in a majority of schools
with them had been initiated or revised within the paat
few years , but only a minority of these programs. in-
cluded some special requirement for the concentrator in

, mathematics. . Generally speaking, fewer students earned
the baccalaureate in mathematics when there were special
requirements attached to the major, but school and de-
partment programs permitting more individualized atten-
tion to students resulted in more graduates in mathe-
matics , on the average.

The, Mathematics Faculty

The, faculty charged with responsibility for the work of the

department , stable in a formal sense , was actually in a continuing

state of change ,as individual members resigned or retired, others

were hired and assimilated into the groups and the faculty reconsti-

tuted. Departmental experiences. in this area are outlined in the
f01.0wing section.

Staff Turnover

In the five years. preceding the 1961..62 academic year most

matheroatics departments experienced changes, in the constitution of
their teaching staffs , a majority having lost faculty members but an

, even grepter nUmber adding to the instructional staff.

. From 1956-57 o four schools in five had had at least one

m1:1them.atics $taff member at the rank of instructor or higher :leav-

ing, , J:nmost

, ,

departments which had lost faculty members in that time-

. spantheI:e was the feeli!ng that it would have been desirable fat some
or all of these to staY on. Four department spokesmen in ten of pri-

vately- controlled schools losing mathematics teachers , in fact , ex-
pressed the wish that all who left had not done so,

In the view of department heads mathematics teachers left

their, $chool for a variety of reasons , three of which predominated.
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'Lese' were that another job meant' promotion in ' rank or advancement
or that it offered more attractive salary or financial arrangements

or that the faculty member left to cohtinue or complete his formal

education. , Each of these was cited as an explanation in about one-

fourth of the departments which had lost staff. A number of other

reasons , such as the. teacher I s state of health or family responsi-
bilities and attractive aspects af the new , jab other than financial
ones , were reparted by department heads too , but les s commonly.

Because public school departments had lost more mathematics staff

me-qbers in the aggregate , department spokesmen , therefrom, af neces-

si ty, reported more reasons for staff losses. . Mare noteworthy than
this , however , is the fact that three times as many public school

respondents as private ones felt that they had lost desirable teach-

ers because of mare attractive salaries elsewhere , and this despite

the fact that salary scales in public schools were generally higher

rank for rank , than those in privately- contral1ed institutions (Q. 16

16 A, 16 B-C, Appendix A.

Not quite one-half of the departments losing faculty they

would have liked to retain saw them go. to teach at another college
or university while one-third had staff members returning to their

, own studies. About one- sixth last staff to. jobs in business , industry,

, or government. , This last represented a relatively recent but inc eas-
ing drain on college mathematics stafi for in the years 1954-60 , the

emplayment of mathematicians in this type of work more than doubled

(Q. 16 D, Appendix A, 

While four mathematics departments in five lost staff over a

five yearperiod, nine out of ten added teachers in the same time-

span. , One-fifth af the departments , aver- all , had added five or more
to. the mathematics staff during that time, although in publicly- con-

trolled schools the proportion was one-third. , As an illustration af

Employment in Professional Mathematical Work in Industry and
and Government , Report on a 1960 Survey. Prepared for the National
Science Foundation by the Bureau of Labor Statistics of the U. S,

, Department of Labor in cooperation with the Mathematical Association
of America, NSF 62-12.
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alaureat.es- in" Mathemati s. 1960-

In 196P-61 , schools without a doctoral program in mathematics

but o;ffering a major in mathematics each conferred the bachelor , de-

gree on an average of a half dozen students majoring in mathematics

or mathematica education, the programs for Which mathematics depart-

-ments had greatest responsibility..

The average number of mathematics majors receiving degrees

varied with certain characteristics of schools. For example , insti-

tutions requiring, some mathematics of all students. earning a degree

in their Arts. and. Sciences program, on the average, graduated fewer

mathematica majors than did schools with no such requirement. Mathe-

matics staffs in schools of the former category dealt less intensive-

ly, with, a large nUmber of students while t.hose in the latter category
dealt more intensively with a smaller number. Again, for example

fewer 'were graduated in mathematics when there were special require-

ment' s: in the .major program than when there were nQne,
U-14!

(See Table

In, connection with Table 11-14, it should be mentioned , firr;t

that most students graduating from college in 1960-61 had matriculated

in 1957 - 58 just as many of the changes and reforms in science and mathe-
matica education, occasioned by the launching of the Russian

,. 

Sputnik were

being:put into effect. From these data it is impossible to determine

precisely which of these innovations may have gone into effect during

, the updergraduate years of these student s. Second , it should be men-

tioned that the output of baccalaure.ates in mathematics could be no

greater than the' input of those electing, it as a major field. Greater
. average number of graduates in, a , field, as much as anything, may re-

flect relatively larger total undergraduate. enrollments in schools of

particular type. In view of this it is important to note the pro-

portion of schools of a particular type Which produced any baccalaur-

eates in mathematics ,as welL as the average number they turned out.
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TABLE, TI-14

196' 0-61:;BACCALUEE'LES INMATITICS IN, RELTION' TO, CERTAINBACKGROUWDFACTORS

Bac ground factors

No mathematics requireIlent , in A & , S
program. '

. .' .'. . .'. . . 

Admission mathem.stics requirement in

, '

A & S program 

. '

Graduation mathematics requirement
inA& S program. . . 

Revised, introduced mathematics
major receIltJ,y . 

. ,

Did not, v'i.se, introduce - mathe-
matics' major recently

. , 

Physics required for mathematics
major

, ".,' "

Physics rec011ended for mathematics
major

. .'

Physics neither required nor recom..
mended for major

. '. , .

, Some special requirement for mathe-
matics major

, . 

No special requirement, for mathe-
matics major. .'

Special program for superior
undergraduates in, mathematics,

No special' program , for superior
undergraduatesd in mathematics

" School thought;,"better" on basis of
majors 1 quality .'

School thought " same" on, basis of
majors 1 quality

School thought.. Unot so good" on
basis of majors " quality

, Attemptsmad . to stimulate interest
, in m,3th j1atics , , 

No attempts made to stimulate inter-
est in mathematics

, Substantial increa.ae in mathematics
enrollment expected

No substantial increase in mathe-
matics enrollment expected

Unweighted
number of

schools

(21)

(41)

(18)

(61)

(23)

(3() )

(24)

(29)

(16)

(68)

(51)

(33)

(23)

(50)

(9)

(63)

(21)

(65)

(19)

- -=========

Per c.ent , Per cent Median
with no with some, number of
m,3jors in ,majorsin , majors in

mathematics , mathematic,s, mathematics
mathematics mathematics mathematics
education education education
graduated graduated graduated

60..6l 1960..61 1960-61

100

100
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thi' s, , among individual, faculty members on staff at these schools in

1960-61 , 4S per cent had been appointed initially in the five years

beginning w:ith1956 57 (Q. ' 18, Appendix A,

Because of the pyramidal structure of college faculties with

. formal provision for more positions at the lower ranks and fewer' at
the' highe-r . departments which had made additions to staff in the five

years from 1956-57 on, were more apt to have made appointments at the

instructbr or .assistaI)t professor level and less likely at the assoc:-

;Late or fu:U professor rank. , Two-thirds of the departments adding
to staff had appointed instructors , and the same proportion assist-

. ant professors. , Full professors , on the other haI)d, were added to
mathematics staff by only one school in five. (Q, 18 A, Appendix A.

Considering, only the number of individual teachers and dis-

regarding, academic rank and q,uality of the faculty members involved
over a five-year period public school departments were more likely

, than private ones to have added to staff as many or more mathematics
teachers as they had lost during the same period of time. At least
ine Q t of ten departments in publicly- controlled schools , compared

to three-fourths, in private schools) had no net loss in numbers on the
mathem.;tica . faculty during that time,

TABLE II-15

TURNOVER OF 'MATHEMATICS' FACULTY MEERS 
RANK. . OF . INSTRUCTOR OR HIGHER

1956-57 THROUGH 1961

- =;~~~====== =====--======;==============~~~

Total , 0 
Unweighted number

of schools with
mathematics- fac-
ulty members

Percentage distribution

Total Public Private
schools schools schools

29 II 34 

(88) 

Turnover rd'sult

In balance

. ', ' . 

(Loss = Gain)

Net losers
(Loss). Gain)

Net gainers
. (Loss Gain)
lndeterminat e

100 100100

(37) (51)

Less than one- half of one per cent.
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In the time period in question departments, were about as like-
ly to have to postpone filling vacancies.. as to be able to fill them

in the, necessary academic year. , Even in the one-half of the depart-
ments ab e to- fill staff vacancies , however, it was occasionally nec-

essary to, hire a less qualified individual than the job called for .or to
appoint someone at a lower - tank than was de.sirable, . Publicly- controlled
. sc.hools appeared to have somewhat more difficuLty than private ones

in this. . Some indication of the extent of this problem was given in

a, recent study of vacancies in college. mathematics teaching positions
bY Keller and Smith; 5 They found that 25 per cent of those employed

to fill certain vacancies existing in 1957-58 did not meet minimum-

degree requirements for the position (Q. 18 B , Appendix A.

) .

Recruiting ,and, Staffing

Bec.ause replacements were not found for all who left the in-

structional staff and because new positions were bein!j cre ted as

faculties were enlarged , one mathematics department in two , in late

1961 and early 1962 , had a faculty vacancy, . Althou hdepartments 

blicly- controlled institutions were more likely to be " even up" or
. to have had a net gain as a result of staff turnover in a five-year
period , vacancies were morec011on. among them and departmenl=S having

: any 9penings were more apt to have several.

Faculty openings reported :in late 1961 were more c011only in

the lower ranks and les$ frequently at the full prof ssor level. This

was a consequence both of the: fact that there are fewer positions at
that rank and that full profes sors , more likely to have tenure and 

fringe benefits 'L were. prone to stay on staff until their retirement,

(Q. 19 , Appendix A.

In addition to staff vacancies which already existed , most

department sp9kesmep. looked forward to the need for a11 enlarged st:aff

M, W, Keller and A, .

, , 

Placement of College Mathematics 

Purdue University, 1959).

Smith; A Study of the Shortage and
Teachers, (West Lafayette , Indiana:
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. in ' the" lle'xt few years brought .;bo t by substantially increased enroll-

ments' ' undergraduate mathematics courses. This was reported as a

likelihood in two departments out of three over- all, but by virtually
all repprting for departments in pu.blicly controlled schools. ' , Even

in private schools , however , one half felt that the current staff

would not be adequate to handle the increased student load expected

. (Q. 24, Appendix A,

The picture of mathematical manpower needs painted, for these
'non.,doctoral granting small universities and colleges was a dark one,

In the 1961 62 academic year , four departments out of five already

had staff vacancies or expected to have to add to the teaching staff

to handle' increasing enrollments , or both. One department spokesman
in three, in fact , reported openings on his staff and the expectation

that undergraduate mathematics enrollment would increase to the ex

tent that his present staff could not handle the load.

In recruiting to fill existing openings or to find candidates

,for newly created positions in mathematics departmeqts , heads tried

, ,

a variety of procedures. y far the most common was through, academic
chan t' ls "''t 'juaketheyacancy:.:known:and, to . so licit - s ggestibns for

. capdtdates from other copeges orgradui!te mathematics departments.
Somewhat less common than this but frequent were inquiries directed

tonori..profe.ssional employment agencies or teacher placemE!nt agencies
i .

an,d to professional sourc s Slfch as professional society job rosters
and profes,sional meetings an,d conferences. campus sources were

tapped too , with unsolicited applications studied, the faculty can-

vasseq., for suggestions , and records of the department I s graduates,

and students reviewed. (The fruitfulness of this last approach is
f1uggested by, , the fact that about. one- fo4r-:th of the 1960-61 mathe-

matics staff members of assistant professor rank or above had been

students some time at the college in which they were teaching) (Q, . 2Q,

. ApPE!ndix , A, ) ,
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Given the importance of recruiting and the difficulties asso-

ciat-ed' with it , department heads , tended nbt":to rely on anyone tech-
::ni' que

, ,

a:Lthough three-fourths did make their needs kriown through the
cu:stomary academic' channels. In addi!ion, though, they exPlored ,all
the angles possible as they went about the jQb of staffing,

It was a fairly general feeling among mathematics department

,. spokesmen that they had had more difficulty than other departments

. at their respective schools in finding qualified teachers " and al-
most none felt that mathematics had less difficulty. Thinking back

, over their experiences in recruiting, and hiring qualified teachers,
a preponderant majority found it "hard " and one-half, "very hard.
Lookillgahead a ,few years , only one. department head in eight felt
that the job wouLd become easier , while six o t of ten predicted it

would be'even harder. Regardless of how difficult they had found. re-

cruiting in the past , most spokesmen were pessimistic. about the fu-
ture. Nine-tenths of those who found past recruiting "very hard"

thought , it would be as difficutt or even more difficult in the fu-

ture;, one-half of those finding recruiting " somewhat hard" felt the

job would be more difficult in the next few years (Q. 22 A, 22 C, 22 D

Appendix A

A major reason. for difficulty in recruiting mathematics teach-

e);s today, it goes without saying, is simply a shortage of trained

mathematicians to fill all of the available academic and non-academic

jobs. . One. department head in five , in fact , could give no explanation

for his difficulties in recruiting, staff other than that of competition
among academic. institutions . business , industry, and government for

. the services of a limited number of trained individuals.

, , Among department, spokesmen who did try to pinpoint the source

of difficulty, however , the factor of salary, was mentioned most promi-
nently, Such dol1ars- and- centsreasons were cited four times as fre-
quently as any others , and , interestingly enough , as frequently by

those from,privately- controlled schools as from public ones, Although
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the former . had been much less inclined than the latter to say that they

- lo:s' staff members for this reason , they were equally likely to. say

that non- competitive pay posed a problem in their efforts at recruit-

iug. In connection with the question of salaries for mathematics

teachers it is interesting to compare data on salary levels at these

schools in 1961-62 with those published by the National. Education

Association for teachers in all fields in colleges; arid ,universities
generally for the' same periodo While the NEA figure for full pro-

fessor exceeds that of the average maximum for full , professor 

this sample by almost one thousand dollars , NEA.figures for associ-

ate and assistant professor are lower than the averages from . these

schools by several hundred dollars at both ranks Salaries higher

than those of other fields were already being paid at the two ranks

where the greatest shortages of mathematics teachers appear to ex-

ist.
. Difficulties in recruiting were also attributed to the de-

partment' s program- Mthat it had fe. graduate students or no- Ph. Do

program , f.or example:--the greater attractions of academic and non-

academic research compared to teaching, and certain characte:dstics

of the schoo\! such. as teaching load or quality of the undergraduate

. st'Udents. Finally but uncommonly, recruiting difficulties were laid

, the fact thatp a school was too isolated or too urban or that there

were uncertainties arising from schooLintegration , or that there

were particular requirements of religion or sex for appointment to

staff. , ::imi1.ar reasons were reported throughout by heads from . pub-

lic and private schools, the only exception . to this, being more fre-
quent reportEj of difficulty due to location and school integration

in the former (Q 22 C-l ,. Appendix A.

In ,the same vein, those who had found recruiting "very harc;"

reported simi l.ar re,asorts (although a few. more) for their difficul ty

tho se who had found only somewhat hard" suggesting that this
as. much matter linguistics any real measure problems

encountered.



-51-

TABLEII-

SOURCES .. OF DIFFICULT IN RECRUITING MATUEMATICS' FACULTY
MEMBERS. INRELATION" TO ,SEVERITY

OFDIFF:CULTY EXPERIENCED

=======================================-=========================. . 

Percentage distribution

Source of recruiting difficulty
Recruiting found to be..

Very
hard

Somewhat
hard

Salary or pay specified

. ..

Nature of mathematics program; no gradu-
ate program, etc., , 

. .

Location of school other than climate

, *

' School integration problem specified

Certain personal characteristics required
in faculty

Cdmpetitionbetween research and teaching
Characteristics of school other than
mathematics program

. Miscellaneous difficulties

CoIlpetition" of unspecified nature

No source given or no source other than
shortage

., .. . . 

Total 156 124

Unweighted. number of schools (50) (31)

. Less than, one- half of one per cent.
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Problems of . st.affing in various geographic regions. --Over the
cours of years the horizons of aC(idemic institutions have been widen-

inguntil , for some of the largest , at least , they are nationwide.

F-ormany smaller universities and colleges, however , b01)ndaries are

more restricted, the geographic region being the one from which stu-
dents and staff are drawn , cooperative educational efforts and .ath-

letic competition organized , accreditation based, and the like,

Accordingly, some of the problems of staffing and recruiting are

descYibed here within their regional setting.

Mathem(itics staff turnover , over a five- year period from

1956-57 through 1961 , was greatest in the South"South Central region

schools there being most likely to have lost mathematics faculty mem-

bers as "well as to have added to staff. Institutions in the North-

east were most like them in this respect. Along the same line more

'South-South, Central schools were unsuccessful in making faculty

appointments in the year they were needed, more had mathematics

openings in late 1961 , and those with vacancies had more. , Schools

outside the South-South Central region did not experience, these prob-
lems to quite the same degree.

TABLE II-17

STAFFING.; PROBLEM OF MATEEMATICS DEPARTMNTS IN RELATION
TO REGXONIN , WHICH SCHOOL IS LOCATED

===============================

Percent.;ge

Staffing problems
Geographic. region

South-North- North South Westeast Central Central
Some staff losses reported for

five-year period (66)
SOme staff additions reported

for five- year period 100 (88)
: Some, known postponement

appoii:tment st.aff 1*)
Some staff vacancy, end 1961. (56)

Unweighted number
schools with mathematics

( 12 ) a. faculty members (30) (25) (21)

tistics i3Because of the small number of cases in this subgroup sta-
based on it are subject to considerable sampling error.

Less than one-half of one per cent,
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. Throughout the country department spokesmen had generally
fovnd recruiting and hiring mathematics faculty members a hard

job though a handful had felt it " not hard at alL In the' SO\1th-

South Central region , however , there was unanimous agreement that
recruiting had been hard; no one had found it otherwise.

, 1?ai similar sources of recruiting difficulty were re-

port d in the different regions , schools ' mathematics programs

and other characteristics of school organization being the only

two with much variation. Regardless of region, a majority of

department heads attributed to " salary" or "pay" much of their
trpuble in finding and hiring qualified teachers. Although the
proportion of spokesmen from the South-South Central regioncit-
ing this reason w,as similar to those from other regions , data on
salary scales indicate that a substantial differential between

the South-South Central. and other. regions did , in fact , exist,

The average for the full professor maximum. scale was some $1 000
, lower in. the South than the average for the country as a whole,
while the average maximum scale for the assistant professor rank

was, about $500 less.

Not only did departmental spokesmen generally fe l that

recruitment had been hard , but most felt it would continue to be

so. Only in the Northeast did any-appreciable number feel that
difficulties'in recruiting would decrease. One department head

in four. there expressed the opinion that recruiting mathematics
teachers ' would be easier in the next few years.
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TABLE H-:l8

SOURCltS' OJ!, DIFFICULTY IN . RECRUUING MATHTICS . FACUL'LY MEERS
, IN RELATJ;ON , TO REGION . IN . WHGH SCHOOL , 18 LOCAl'ED 

... ," . .. .. . ......==; ======= =============== === ===== ========= ====

, Source.. of recruiting dif:fculty

Salary or pay specified

, Nature of mathematics program; no
graduate, program , etc. ,

' '

Locatiop. of school other than
climate

, , . .'

. School integration. problem
pecified , . 

Certain personal characteristics
required of faculty

. ' 

Competi tion be,tween research. and

, :

teaching , , .'

. ,. . .'

Characterist;ics,oE school other
tban mathematics, program

. .

Miscellaneous difficulties

, IICoIipetit:ion" of unspecified nature

No spurceor no source other than
,. shott age 

To tal

.;. 

Unweighted nu ber of
schools e periencing

, difficulty

. .

Percentage distribution

Geogral.hic region

North- North 

~~~~~

east Central Central

, 27

159 124

(28) (22)

Less than . one-half of one per cent.

West

156

(21) (10)
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The trend over time of e periences and expectationsinthe
area of faculty. recruitment varied from region to region, the situ-
ation becoming more hopeful in one ,part of t;he country, less so e1se-
w.here. . Depat'm.ents in the, South,:South Ce.ntt,al.region , tended t9 have
had recruiting difficulties before the 1961-62 academic year , to

have staff vacancies in 1961 , and to foresee little likelihood of

, improvement in their situations, in the future. In the Northeast
. spok smen had experienced difficulty in recruiting, but were less

, likely than in the South to have staff openings in 1961

, ,

and tended

to feel more optimistic about the future. , In the North Central
regi9n, ' finally, there was less experience of difficulty earlier
problems in 1961 were of moderate severity, but the general !:eel-
ing was ,that roecruiting would grow more difficult soon.

Mathematics

' ,

manpower :"Qol , - -The pool of tnathe)latical man-
power from Which schools recruited their mathematics faculties in-

eluded "old hands" at teaching as well, as newcomers to t' he field.
In addition to differing in amount of on-the- job experience , older

and newer recruits to college mathematics teaching had received their

professionc:ll educations in dissimilar atmospheres, New entrants to
college teaching, for instance, were more likely to have been bene-

ficiaries of increased interest in and encouragement of science and

scientific education. In post-Sputnik years this often took the form

of greater financial support for teaching materials and faculty as

welLas for students.

Comparing those who had become available for college teaching

in the post- Sputnik era with those who began to 'teach earlier , depart-

ment spokesmen generally felt that the newcomers , despite theseadvan-

tages , were no better than the old hands with respect to several fac-
tors relevant to mathematics teaching, In trai dng, aptitude , and

interest in teaching undergraduate mathematics , in ability to do

mathematical research, and in general intellectual ability, new en-

trants to teaching were thought to be " the same" or "poorer" than
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older teachers more frequently than they were thought to be "better.

While pluralities of department heads thought the two groups were " the
ame " as far as these five factors were concerned, they were most in-

clined to think the newcomers "better" in training for teaching and
poorer" in terms of interest in teaching and research ability. Spokes-
rl for departments from public and privately- controlled schools as-

sessed the two groups in a similar fashion ,. although one-half of those
from the latter compared to one-third from the former felt new recruits

were "better" in training for teaching; and those from private schools
were less inclined to , think new entrants " poorer" as. a group in , ability'
to do research (Q. 22 B" Appendix 

Retaining Staff Members

Even with the ink dry on . a contract , department staffing
problems continued. The task then bec8Ie one of keeping the staff in-

tact and preventing, inroads by recruiters from other agencies , which
was not si11ple , for over a five-year period one or more faculty members

in eight or nine "large" departments out of ten had been offered a

.. 

position in mathematics elsewhere. This was more apt 'to have been the
case in publicly- than in privately- controlled schools, Most commonly,

offers to current staff members had come from other colleges or uni-

versities , two out of three reporting this while one-half as often job

offers had been made to mathematics faculty members by business or in-
dustry or government (Q. 17, Appendix A,

One- fourth of the departments in which staff members had

received offers of other jobs made some particular effort , such as a

raise in payor promotion to match or counter offers, , Twice as many
. private schools as public ones , in part because the former had great-
er flexibility in matters of salary and rank , responded to attempts

to raid their faculties with counter offers to those who had been

approached. More significant , however ) is the
fourths of the schools making no counter offers

. to the staff members in question on into the

fact that the three-

succeeded in holding

1961-6 academic year

at least (Q. 17 B. , Appendix A.
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Schools which had responded with counter-offers to attempts

hiTe their faculty away were also apt to behave in somewhat un-

orthodox fashion in the hiring process, Twice as many of those which

had made a ccmnter"offer as had not. (37 per cent vs. -19 per cent) , d hired

younger or less experHmced mathematicians at higher salaries or rank

than experienced individuals already on the staff. The effect this
, had on the morale of those on. the faculty already is unknown,

Over a five- year period ending in 1961 , most
mathematics departments had experienced SOm€ turnov€r
in staff , almost one"half still had staff openings
and a majority expected increasing enrollments , to ne
cessitate: an' erila;rged staff.

. Finding qualified teachers had proved to be
hard" for a majority of departments , and recruiting

was not expected to become much easier. Salaries , non-
competitive with other schools or non- academic employ-
ment; were thought the major source of recruiting dif-
ficulty, although only one of several reasons,. why staff
members left a school. Recruiting and staffing problems
existed in all geographic regions , but the situation in
the, South-South ntral appeared most acute.

Members of a majority of departments had been
. approached with offers of jobs elsewhere , but many de-
partments had succeeded in holding on to their staffs
without any differential treatment of those approached.
Although non- academic jobs were drawing increasing num-
bers away from campuses , the major competition still re-
mained that between academic institutions.

Mathematics ' Contacts On- and Off-Campus

portant components of professional work of all kinds are

contacts and communication with fellow professionals at other insti-

tutions and agencies and cQ1unication with those in related disci-
plineS! for the dual purpose of keeping individuals abreast of develop-

ments in the professional world and for, the stimulation these contacts
provide, In the academic world these may take the form of inter-
departmental and interdisciplinary arrangements on- campus and off-

campUS relationships with profes sional organizat ions , academic inst 
tutions , and with non- academic agencies. aI)d groups.
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On- campuscontacts --In the 1961-62 academic year almost one

thematicsaepartment in two participated forma.lly or informally
with' other departments in its schOOl in various ways, serving to
facilitate c011unication between departments and acholarly. fields.

Faculty seminars' and informal faculty discussion groups were the

me-ans employed most frequently to provide interdisciplinary c011uni-

cation and the &Umulation of scholarly work. . A . handful of colleges

and smaller universities , most of them publicly- controlled , h1:d sys-

temsof joint appointments to several departments which wQrked toward
. the same end, Except for this latter , practices in public and pri-
vate sch061s were fairly similar , both in the proportions having

, arrangements such as these and the particular ones that existed.
, In. all likelihood, in these schools with relatively small faculties
,.and,catPuses , contact; between fields, was actually greater than that
implied by these results (Q, 33 " Appendix A

Off-campus contacts . --Althc:mgh contacts between mathematics
. and other fields on- campus. may have been adequate , relations with

the fie1,d of mathematics generally were felt to be too limited in
kind or insufficient in amount, The great bulk of department spokes-
men four in five , felt that members of their department did not have
enough to do with matheml1tics and mathematicians elsewhere and that
greater communication with the off- campus world was called for. . Two

, factors--heavy workload affording the faculty member little free time
, and limited funds--were held mainly responsible for these inadequacies 
Explanations such as those that faculty members did not really con-

sider themselves to be mathematicians or that distances and geography

made connections with other institutions . difficult were offered, but

infrequently, The factor of limited funds was cited most c011only

by those from publicly- controlled schools even , though such in,stitu-
tions. were more. apt to have leave arrangements encouraging trips off-
campu& for meet ings and the like. Simi larly, the f ac tor suggested
as the prime rea:SO): in privately- controlled schools was workload

where teaching load was , in fact , lighter on the average (Q. 36 , .36 B

Appendix A..
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Relationships between faculty and professional organizations

were those most often thought to be lacking, closer work with other

academic institutions and their faculties and additional formal train-
ing being suggested haH as often as the first. Finally, visits 

the campus by other scholars , the need to involve more individual

factiJ.ty members , the need for closer ties with those in applied

mathematics or mathematical research , for example , were mentioned

(Q, 36 A, Appendix A.

Although most spokesmen from mathematics departments were

dissatisfied with the extent to which their faculty shared in the

affcdrs of mathematics generally, they were 'not starting' from scratch

in ,attempts to change this. In 1961 a majority of mathematics facul-
ty members from non-Ph, D. granting. schools belonged to one or more
of three professional mathematical organizations, and every second

faculty member , since earning his highest academic degree, had con-

tinuedhis studies formally. Simi larly, a number of schoo Is had had

scholarly visitors to the campus , some had had teachers on leave for

visiting appointments , and many individual mathematics teachers had

plied their trade in a non- academic setting at some time or other.

Experiences with the M. A. Visiting Lecturer. Program --The

'M. A, Visiting Lecturer program contained elements to satisfy two

of the suggestions of department spokestnen--increased contacts be-

tween faculty and professional organizations and on-campus' appear-

ances of notable figures in mathematics.

Since the Visiting Lecturer Program , was initiated in the

1950' s every third non.,Ph. granting department had participated in

, and one in five of those which had not had requested a visit,
Similar proportions of publicly- and privately- controlled school de-

partments had actually taken part in the program by the elld of 1961;

but private school depBrtmentswere more likely than public ones . to

have submitted a request for a visit which had not been granted.
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;Lntnose schools wl1ichhad had a, Visiting Lecturer- on- campus

facult:y reaCtipn, as reported by the ' department hei:d , . was overwhelm-

ingly, favorable , rather. than neutral or unfavorable , in a ratio, of

ten to- one' (Q,... 3'5" 35: A , Appendix. A.

Regardless of whether the staff had reacted favorably to the

Visiting Lecturer or not , the effect of his visit was to make the

artm ntand thest,aff more aware of ' the M. A. , and its activities

and to be more ' approving, of them. . Among schools which hi:d partici-
:atedin the Visiting: Lecturer , Program, for example, about three de-

partnrents in four were familiar with the M. A. reconuendations, on

te'acher training and had taken some action to. further them,

chools. which had not been visited, on the other hand, four in ten
only were. both familiar with the recoIIendations and approving of
them.

'LABLE II-19

M;'rl!TICSFAGULTY REACTION TO M. A . A , R,COMMENDATIONS
ONTEAC:aERcTRAINING IN' . RELATION. TO VJ;S ITS W.DE

BY M A. VISITINGLECTUR,R

Mathematics faculty s reaction
to M; A A. , recoIIendations

en teacher training

Percentage distribution

Participation in Visiting
Lecturer Program

School was, School wasvisited not visited
Faculty reported unaware of recom-
mendations . 

. ' 

Faculty reported aware of recommen-
dations brit took no action on them

Faculty reported' aware of recommen-
dations and reacted favorably

Faculty reported aware of recommen-
dat:lons, and reacted unfavorably

Faculty reported aware of: reconuen-
tions , felt them irrelevant or

inapplicable
. FacuLty reported aware of recommen- 

dations but reaction indeterminate

In.determinate whether aware of recom-
mendations or not

.. , .' . .

Total

, , 

Unweighted number of schools
with mathematics program

100 100

(43) (43)
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Visiting appointments off- campus . --In the two years preceding
1'9'1-62 faculty members frOm only a minority of n9n,.Ph. granting
de' pa'tmentshad been on leave to serve as visiting' faculty, on edu-
cat-ionai missions , and the like. During thoae years one depl:rtment

in four had had one or more staff members. away, serving in . these

capacities. , While the number of departments' with anyone on leave
for these purposes was small , the impact on departments, with some-

one on leave was. apt to be substantial , however. Close to half of

those with any faculty member away on such an assignment either had

more than one teacher off or one individual away more than once in

the two years in question (Q, 34 , Appendix A.

Contacts with. the NationaL Science Foundation

. --

:!y the end

of 1961 every second mathematics department had " as a department

. made application to the National Science Foundation for financial

support of some program or had a staff member who had done so.

Most frequently, and by a wide margin, application had been

made to hold sU11er institutes or workshops for teachers. According

. to the reports of department spokesmen" applications by publicly-
. controlled schools without a doctoral program were much more likely
to be acted on favorably than those from private schools of the same

type. Academic Year or In- Service institutes for practicing teachers 
programs for work with high school students or i-r undergraduate re-

search, combined , provided the basis for pplication to the N. S. F,

about one- fourth as often as the summe,r programs,

Non-Academic Employment in Mathematics 

Non- academic work in one I s field in free hours, and free school

terms confers a number of benefits in addition to its dollars and cents

reward. It permits the st dent to observe his potential life 
1 s work

:at: first hand and from a point of view other ' than that of the class-
. room; it enables the
principles developed

teacher to see the practical applications of

in the classroom and the study, and it provides

a refresher in the theoretical bases of hi s work,for the non- academic
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, Mathe:m;:tic. l ,work, in non- academic settings ,convenient to the
carnptiSw;:s a,ilable to faculty and advanced students ' of, somewhat

less than one , institutio1; without a doctoral program in every three.
AnotheJ; ,small group of schools for which nospedfic jobopportuni-
tieawere reported was located in l ar,g e cities where the probability

1;as great that' non- academic work did exist. For two schools in
. th ee, hO'fever , no work of this kind in the vicinity was known to

the department' s spokesman. (Q. 38 Appendix A

) ,

, Although e:mployment opportunities. inmathema,tic,sand near

to schools appear to be restricted , modern transportation, alld com-

munitication being what they are " dist.ancewas actually: no barrier.
, There:is no reason not to ,believe , that a number of mathematics fac-
tilty meIIbers who engaged in non- academic work in 1961-62 commuted

or worked at long diatance.

About one department in, two was' a part of
some system for facilitating contacts between
scholarly fields on- caInpus and in additional
schools this. took place .automatically without,
any explicit arrangements Communication be-
tween mathematics on- campus and its varied forms
off- campus, was felt to be insufficient generally,
largely, for financial reasons and work pressures.
EVen so, the sum total of these activities was not
uni11pressivej one,:third of the schools had been
partic;ipants in the M. A. Visiting Lecturer
Program; one-quarter had had mathematics faculty
away on visiting appointments; one-half had had 
some dealing with the National , Science Foundation
and off- campus mathematical employment was: avail-
able, to the staff in one-third.
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. Qurrent ' Mathematicsd Staffs

Comparing their own school with others , most department spokes-

men 'Wer Jlqt displeased with the quality of the mathematics staff they

and. their predecessors had recruited. Nine department heads out of

ten felt their schools to be the tl sametl or tlbetter!1 in this respect;
, only one spokesman in ten thought his own institution not quite so

gOQd, II In the preponderant majority of cases the staffs in question

consistel1 of several teachers , for the one-man mathematics staff in
1961..62 Was a rarity. Found in about one-eighth of the privately-

cQnt;rolled institutions , it was non- existent in public ones (Q. 37, A

, Appendix A.

Opinions that schools' were. "better / II the " same , II or IInot

. goodll considering staff quality, reflected , in part , speech
. patterns and attitude set. Department spokesmen who found their
school , "better" on this basis were also most likely to find it tlbetter
with respect to library collections , student quality, work space , and

the like, The same obtained for those feeling their institution "about

the: s ame" and those thinking. it "not quite so good , II al thQugh there

were actually too few schools in the last category to permit meaning-

. ful comparisons, (see Table II-2()) ,

ions.
:iut there i: also some factual basis foi: these different opin-

Among mathematics teachers coming from schools considered, "better
65 per cent ha.d an e rned doctoral degree and 22 per cent had profes-

, sional publications in mathematics to their credit, ;In comparison
the figures for those from achools thought, "about the same " were 38

. per cent and eight per cent and from schools "not quite so good
26. per cent and four per, cent.
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TABLE Il- 2 0

RE'rIO SHLP BJ!TWEN . OPINION. . OF SCHOOL, ,BASED' ON QUALITY OF CtrMET
W\THE THCS STAFF'. AND . OPINIONS BASED ON. O'IaERMATHF;TICS

DEPARnmI:-RESOURCES AN- FACILITI,

Mathem tics department
resource$, ;and" faci li ties

:Library collection in mathe-atics 
Better

. .

Same
Not so good
No answer 

: OVer-al ,quality of undergradu-
ate students enrolled in but
not mathematics majors

'Better

. .' . . .' .

Sare . 

" . . . 

ot so good 
No: answer 0 , , 

. .

Adequacy of office and work
space for mathematics faculty

Better

. .

: Sare . 
ot so good

No answer

, . 

Clerical and: secr tarial help
for routine work ip mathe-
matics

Better 0 .
Same

. '

Not so good
No answer '

Over-all quality of undergradu-
ate studept s maj oring, in
m.!thematics 

Better 

, . , . 

Same

, .

Not so good
. No answ

. .

Unweighted number of
schools

. .

Percentage
Based on uality of

staff school

Better About
than most ' the same

distribution

, ' 

current mathematics
was ' ud ed

. Not quite
so good answer

34) a
42 )
24)

- )

12)
55)
33)

- )

15) b
77)

(25) (51) (10) (3)

Excludes one school with no instructor half time or more.

Excludes three schools with no math matics major.
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r11' schools , those about the same " and those -1'rtot quite
so good" differed from one another with respect to seN-eral aspects 
schoolbrganization, . Weekly teaching load , sabbatical systems , and

on"(:ampus inte1:disciplinary arrangements were all !!ore att1;active to
matheiDatics' faculty members hi "bette !,l1 schools than in those the

, ,.,

S ame , " Weekly teaching load of the full profe.ssor in mathematics
for e BJJ?le yeraged (median) almost two hours less per week in the
first group compared to, the second; one and one.,half 'times as many

, sc;hools in the first as the second had some sort of leave-with"'pay

system and three times as many. from the first group as from the sec-

ortd had ha.dma hematics facu1tyaw?y, on sabbatical in the several

ye-a):s preceding, J;naddit:ion, two..thirds in the first group con-
, trasted to one".third in the second had some interdepartmental or

interdi sc;d.plinary setup to further communication between mathematics

and other fields. There were, on the other hand" almost no differ-

, ences . between. "better" schools and those " about the same" in the

area of contacts : with mathematics off-campus except that mathematics

departments in the first group were much more likely than others to

have had SQme contacts with the National Science Foundation,

,In addition to differing in resp'ectto certain tangibles,
, departmet)ts in "better" schools and those "about the same" differed
in intangible waya, the former being more research- and less teaching-
and adi nistration oriented than the latter. Research ability and
amount of publication were rated higher as considerations in faculty

, promotiot; in schools of. the first type compared to the second and

, ,

the: 'former were also somewhat less likely to rate teaching. ability,

, adminiatrative ability, and personal characteristics as being as
imPortant aswere the c latter; , The fact that, almost twice as many

, faculty members i schao1s in the first group compared to the second

bad the dQctorate and tha;t almost three times as many had mathemati-
cal publications , to their credit seems:to beaT this out.
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TABLE II - 21

2ELAIOSllP BETWEN:OPlNION :Of. SCHOOL, ASED 0N, .QUALlIY" OF' C
11'LMATICS STAFF.; AND, IMPORTANCEDEPARTMN'!' ASCRIBED. 

, CHARAC'ERIST:TCS" AS .FACTORS :TN : PR0MOTI0N

Importance department
ascribed t character-
, isticsasfactors,

prombtion :in rank

Teaching ability
First, . 

. . 

Second

. . 

Third

. .' . .

1,rth , 

. . 

Fifth
Amount of. publication

First'

. .' . , 

Second
Thi rd'
Fourth
Fifth. 

II II g 0 II .

Research ability
First

, , . . 

Second,

. ' ' . , 

Third'

. .

Fourth
Fifth; 

, Adininistrative ability
First

. '

:Second. -, 

Third 

.' . . 

Fourth
Fifth

Personal characteristics
. First,

. '

Second
';i rd 

.' . . 

: Fourth 
Fit"th . , 

Unweighted number
of schools rating
importance of
characteristics

, Percenta e distribution

Based on . quality of current mathematics
staff school was judged:

Better About
than mos , the same

Not quite
so good

(25) (47) (9)

answer

(3)
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, ppokesmen from departments in

. "

better'" schqo1.safid 8c11661s
: 11'abput :the same 't1 considering staff qua1i ty, had a1l10st identical

opinions about problems in recruiting but dissimilar experiences

alougthat line. 'Three- quarters of those reporting for departments

of ea'ch: type feltinathematics had more difficulty in finding quali-

fied, teachers than othe'J! fields at their own school; slightly over
. one.,half from each of the types had found it I1very hardlf in the
past' to locate and hire faculty of the desired caliber;' and about

two,,thirds felt recruiting would becane even harder.

In contrast , departments from , better " schools were some-
what more' likely both to have lost mathematics staff members and to

have' added to,the faculty during a five-year period , virtually all
reported current members of their' staffs to have had offers of jgbs
elsewhere " and finally, two-thirds compared to one-third from , schools
be1.eved' about the same" had staff openings Cit the end of 1961.

Contrary to what might be expected . the problem of recruiting

and staffing in mCithematics actually appeared to be more difficult

among schools offering more resources and facilities for mathematics

instruction ,and more attractive academic settings generally.

Most departmental spokesmen (and similar pro-
portions from public and priva/:e schools) considered
their institutions to be as good as , or better than
others with respect to the quality of the faculty in
mathematics.

, ,

Schools thought. "better than most" on the
basis of staff: quality compared to those "about the
same, " had, on the average , higher proportions of

. staff with the doctorate and professional publications
somewhat lighter teaching loads , and were more likely
to have sabbatical systems and setups facilitating

. communication between mathematics and other disciplines
in the school. .. Departments in the former were' also
somewhat more research- and somewhat less teaching-
and administration-oriented than others.

. Despite all this , departments in better
schools had slightly more turnover among mathematics
teachers and generally, had somewhat .greater problems
than others in recruiting and retaining staff;
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CHAP'rER I 

TODAY' S COLLEGE TEAGFjERB ' OF MA'IHEMATICS

Much of the :instructionin undergrQ.duate math matics in the

: Un:tted St!:tes takes, place in sett:ings such. as those just. outlined,
What are th(; qharl;cterist:ics of mathematics. staffs and staff me bers
teaching in colleges and universities which do not grant the doctor-
ate in m thematics What are the ,academic preparation and work
history of. aff meIIbers? . What impressions do they have of the
schools at hich they. teach? How. do they feel about teQ.ching and
ab9ut research and adm,inistration--about academic and non- academic
work? .. And finally" what do they think about the field of mathemi3tics?

, In the fOllowing,:pages we will describe some of the more. important
, feC'ture s of these ' 1)athematics ' staff s and staff members , alid suggest

some nswers to , t ese ' quest ons,

Personal Characteristics: , Sex, Age,. and Family Factors

Sex

Mathematics s a scholarly fietdhas Hs Jaelroic female fig-
ures--Sonya. Kovalev ky and E11Y Noether to . name two--but the stereo-
type inside and outside the disc p1ine is . that mathematics is a, mas-

. c:ul:ine field, , '1he sex comppsition of contemporary ollege mathematics

teaching, staffsprovi-des addeduevi-dence " for this idea; in the 1960-
6L academic year. :in non-doctorate"-grantip.g schools seven out of eight
teachers at the rC\nk of assistant professor or higherw re male.

Small though the, proportion of women teachers was , however, it is

likely. that they, were' actually more numerous in these schools than in
the doctorate.,producing schools with, their somewhat different require-
mepts . for appointment to staff (Item e, Appendix B.

See App ndix' D for a description of the source of these
data and the method1;y which they were collected.

68-
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f7e

By tradition, mathematics is a discipline emphasizing youth--

. a, field, in which great discoveries could be made by the scholar in
his: twep.ties, and in which, theoretically, he could be , l1burned out"

by hi thirties. BUt while youthfulness may be necessary or desir-

ablej;-r just traditional , for mathematical research , it is seen to
. be . l,ess . of a factor in college teaching staffs.

In 1961 no teacher of college mathematics at the rank of

assistant professor or higher was less than twenty-five years old.
One in, slixwas twenty-five to thirty-four , a1)d one in sixteen was
sixty- five or over. . Teachers at the lower ranks ,. as one would ex-

. peat

, ,

were younger on the average than those higher up on the aca-

demic ladder. , A third (36 per cent) of the' assistant professors were
thirty-four or less and only one per cent sixty-five or more , com-

pared to two per cent and 15 per cent for full , professors in the
same age groups (Q. 16 , Appendix B

, As: a group college mathematics. teachers we.re' older than in-
dividuals currently employed in professional mathematical work in

';ln ustry or government . Four- fifths of the teachers' of mathematics
but only two-fifths of those employed in mathematics in industry or

government were thirty- five or over in 1961; In this connection it

should be noted , however, that the average. educational level of the
non- ac,ademicmathernaticians, : was lower than that of the, academic ones.

In looking at mathematics staffs from the standpoint of the

x" agd' age. of their members , an interesting fact emerges: female
achers were. disproportionately in the older' age brackets' and rarely

. in the youriger age groups, Among active female mathematics faculty
members 15 per cent were sixty-five or over in 1961 compared to four

: per cent for the male , and five per cent of the women were thirty-four

Employment. in Professional Mathematical Work in Industry and
Government . Report on a 1960, Survey, Prepared for the National

, Science, Foundation, by the Bureau of Labor Statistics of the U, s.
Dep.artment of Labor in cooperation with the Mathematical Association
of America. NSF 62-12.
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or less, in coritra.$tto 21, per ce1)t o.f the men. When cohorts of

teachers are com ared , changes in the proportioI1s. of male and female
$taffm:embers bec,ome clearer;, with each added decade fePlale teachers
onstituted an increa.sin proporti'on of the tot;al in the coh,ort.

. Thus
, H 
in 1961 , women aocounted for three percent; of thbse teachers

twenty-five ' I;hroughthirt;y-four years of age , eight per cent of those
th,irty-five through forty-four " and so o,nuntil the age group sixty-

five or more , in. which w(?m.en ' accounted for' 36.per c€nt (Tab1eiIII-l).

TABLE III-l

, $EXA D AGE, OF' FACULTYMEWERS

?=F====== F==== 7====

====

iF========F=========== ~~~tFi

====. ' .. :

Total II Per centAge of: Fasulty M.emb:ers 

.. 

II 

, '

. co . rt
. per cent 

I' e' . . J!emale. Male Female

12 
10 I

II, . 100

(533) 

. 25-29 'years in . 1961
30'"34 years' in 1961

, 35:- 9: years' in- , 196L
40-44 years in 1961

45-'49 years L 1961,
50-54yearsfn L'961 '

55-'59 , ye' ars in 1961
60-64 years in 1961 
65-69 years in 1961
70 years or over in 196

Total 100

Unweighted
numher 0 f
f.aculty
members

11 .

i '

(473)

). 97

9 92

1,0 ) 9 

. ). ) .

,- 64

) ,. 

100

(60) , (473, (60)

There' are several possible explanations of this, similar
proportions of men and women had been, ' aPpointed in the various. age
groups. but older women teachers tendeg to remain on the, staffs of
colleges and uiliversiti' such as these ' wh:L1e olderm.en . teachers
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tended to leave them' (including those , dying younger), or progressively
t'ewerwoIIen ,were being hired to tea , or some combination of these

nds. Because the individuals' still active faculty members

in spring, 1961, their data can tell us nothing about their former

conteI\poraries who, were no . longer members there. - Some evidence 
the second alternative is. offered by, the previously- cited study of

thematica1. employment in. industry and government. , Women, in non-

a.cademicmathematical work , constituted the same. proportion of the

tQtal work force as they. did in college mathematics teaching.
the age group under thirty-five , however , they were one- sixth of

the. total compared to being only three per cent among faculty mem-

bers. Regardless of whether colleges and universities had wanted
tD hire these , particular young female mathematicians , it is note-

c".:ort1)y that new and attractive alternatives, to academic positions
. had come. into being, and that inanyyoungerwomen, chose one of these

alternatives. and were thereby eliminated from the, academic market.

Family Factors 

Few 1960-61 college mathematics teachers ' arrived at their
careers by.. walking, directly in their father s (or stepfather s) foot-

steps; only a handful (less than one per cent) of the current group

-reported that their father or stepfather w,as a mathematician or a

mathematics teacher when they themselves were at an age to begin

considering. their life s work. . Staff members were hardly more like-
o have gone into teaching in general on the basis of their fa-

. ther ' s eXCUple for only one in twenty had a father who taught any
$ubject at ' any level of educational institution. (Q. 17" AppendixB,

On the other hand, mathematics teachers , like most college

teachers , tended to come from backgrounds conducive to the pursuit
. of a college' education--the. first step in any academic career. Four
mathematics teachers. in ten wer from families whose heads were in

professional orman;:gerial occupations while they were in, secondary
school. , In,contrast " as late' as 1950 ( ndmost staff members were
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, high sCQooL ge long. heforethat)); some two in ten, of the em.pi yed
mal s,, n tne, country as ,a whole were in , th:e professioQ l. and ma.nager-
ial Qccupations.

cat ot1al Background

.!thematics staffs were divided almoat' a1f, find half into
faculjzy members t MJing, with, an earp.ed doctorate, de ree' and . those

''Withamaste s degree on

y, 

. Very fewtec!chershad neither of these
(Q. 1 AIipen4b\:B), ;Disregarding academic rank and level of highest
degree, one, teacher in , two, reported haViing; done some formal academic

k since ' receiiving: his highe$t level d!:gree (Q, l A.ppendix: B).

Mathematics or statistics was the field :in which the majority
(62. per cent) hacJ-earnedtheir highest level degree, Educationwas
the f:ield of: paration of thene

ft largest group, followed hy pb,ysics
engineering) and "other science

" '

'rhose teaching, with only a bachelor
d$gree (fourteen, ind:jvidualsiI1 the. sarple); were most likely, to have
degrees' in!)uhjects oth r tb,anmathemjitics or statistics and to , be on
t-Ilestaffs of

foUeges"
:which had o academic ral\lcsystem (Q., 1 e

4Rpendi B) , (Tab 1 e '

. ,

1J: - 3)'

'LABLE, ITI-2

, '

' E'lELDOF" OORE'S- -BY, "H;fG$S'TLEVELDEG' REE.,Op., FACULTY;
.' c-:, 'T

=========;=== ';= ' = ""= ~~~~=;;;;

hi;h

~~~ ~~~ ;=;

, Fieh1 qf h:ghe$t level 

earn ddE!gree , perC(mtn Doctoral Master s' Bacbelor s ' Other

\ ' 

II' 'degree degree d'egree. degree
' 65'

, '

16; '

.',

. 19 16 l' 4 32 - '6 '

" '"

Mathematics ,. statistics

' ,

Education

. . .' . ' . ,

;En.gi1; rtng.

., ." . "

, 5
Phy' sH:

:. ' ' . 

'Other. physic:aL 61'
natp. l sdenc

, Soc l sciEmce
ijuma ities,: language
usittes " ,gccountipg 

' Ot:her., sp' ecifiedfi e 1 d'
nde emni ate ld . . '

. .

'r0t 1 ' " " 

" , .. 

100 
Unweigp.t'ed

num))er, qf' fac-
ultym/ainb.ers.J . (533)

liBecauseof the 'smii\ll zeof the group:i.nvolved
"are' ubject to cQns;fderable sat!pling error. 

*Less' than. one.. half of one per' cent,

II"

: I

100

, .

: I

lOO: 100'

(278)' , (238) (14) (3)

these ,percent ges
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-The: Mathemat:ics, Staff:Memher with. the Doctoral- . Deg.ree

Almost half of all mathematics staff members had a doctor-

al degree" and having. one was direc ly related to and a factor in

the teacher s academic r;:nk; four out' of five full professors but
orUy, one in four assistant prqfessors had a doctorate. Over- all
among. teachers ' with a doctorate. about two aut of three had. their

degree in mathematics or statistics , though the proportion among

a.s lstarit professorswas higher because few, had a doctorate in

'p.nbth.erfield(Q, 1 j, Appendix B).

Disr:egarding the field. of the degree ,. almost a third of
those ' staff meIlbers with, a doctorate had earned it within the five

. preceding. years (in 1956 or later). . One fifth, however, had h

degree for twenty years or longer (Table III-3). 

TABLE III-3

YEAR IN WHICH FACULTY MEER OBTAINED DEGRE
BY HIGHST ' LEVEL DEGREE. OBTAINED '

. =========;=============--===:==========.====== ====

Year in which
obtained

0-61 o

. .

1956-59 . 
1951 55 .

. .'

1941-50 . "

. .'

1931-40 .'. 
Prior to 1931, 
Year indeterminate

Total

. ... 

Unweighted
number of

ulty
members

Perci:);tage distrihution
Doctoral Masterdegree degree

100 100

(278) (238)

LesE?' than one-hatf of one per cent.
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Teachers with an, earned doctorate in mathematics or statis-
tics had completed work on their, degrees more quickly, on the aver-
gge , than those on mathem?tics faculties but with a doctorate in

snme other field. , Two-thirds of the former needed less than ten

years to complete the course, from the baccalaureate to the doctor-
ate. , In comparison, only one-third of the latter had earned their

doctoral degree in , less than ten years. " At the other extreme , while

only four per cent of those with a mathematics or statistics. Ph . D.

. needed' :twenty or more years to . complete work on it ;, a third of those
with a doctorate in another field required that much time (Table 1:I-4).

TABLE II 1- 4

NUER' OF YEARS REQUIRED TO: OBTAIN DOCTOMTE
BY FIELD OF DOCTORATE

==========================-===========

i==============================

. ,. ;' ::, ' " .

II 

.. 

Perc:Emtage distriJ;JUtionYears ,elapsec: b tween Percentage

,. .

'bache lot' : arid all Ii Doctorate in, Doctorate indoctor' S doctorates Ilmathematics or other
II stati tits., field

, II

Two years or less 0 ..
,More than two. years but

less than five
Five or more years but

less than ten

. ' , .

Ten. or more years but
' less than fifteen, 

Fifteen or more years but
less than twenty

Twenty or more years

Lapse of indet.erminate
length

Total
Unweighted number

of faculty mem-
bers 

100

. *

100 100

(21I) (61)

, Les s than, one- half of Qne per cent.,
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For m ny who were faculty members in the 1969! s , World
i't' l"I or the Korean: Warhad forced an interruption in g-raduate

t1: itri1ig. , 11e s1.redby the length of tirqe elapsed between receipt
of , the bachelor s. and doctor s degrees even under these circum

:$-t:ances , mathema.ticians appeared to have done better than scholars

irt' other fields, Those with a doctorate in mathematics whose stu-
clent,careers were less, likely, to have been interrupted by world
ev'ents (women and the youngest and oldest men). were more ' apt than

,-other' cqndidates inmsthematics to have completed the doctoral pro-
gr.am in less than five years, More of those whose studies were

Tikely to, have been interrupted finished up their work in another
five, years , however , so that two- thirds of both groups of mathe-
maticians had earned the doctorate in less than ten years,

contrast , only one-half of those unlikely to have had interrupted
. studies. for the doctorate in other fields' and only one fourth of

those subject tq interruption finished doctoral work in less than

ten years. Regardless of whether or riott,heir studies were likely
to have been interrupted . just a handful of mathematicians spent

twenty years or more in work for the doctorate; in contrast , from

a q1;arter to a third of the doctoral candidates in other fields

. s.pent at least twenty years in the process (Table IlI-5) 

One staff member in five with a doctorate, according to

his own report, had had postdoctoral fellowship or some other formal

study since receiving his degree. Continued study after receipt of

: the doctorate was related to " and. in fact was an element in, academic

rank, , Assistant professors with the doctorate but with two more rungs
to climb on the academic ladder 'were more likely than both associate

and full professors to have had some postdoctoral study ' (Q, . 1 J, ,
Appendix B).
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TABLE III:- 5

NUEROF:YEA, R.QUI n 'to. OBTAIN , DOCTORATE BY FIELD
:OJ?rDOC'oMTE: AND LIKELIHOOD: OF ' INTERRUPTION IN STUDY

==:=::;:=

====F==

=====

c======:b=

=;:======?= ===::===== -:' , - 

" P'ercentage dt;strihut.i-on

, , " ,,' "

Doct.orate" inmal:hemics ' Dnctorate inor stati$t cs other fie1.d
Inte rutionTotal' , Unlik lya Likely

II lOa

n26) :(61)

Years el psed
betweenbache o:r $.ad doc to ' s

Two years or less

, lYore th n two years
but, lecSs than 'five. .

Five or more ,years
but less than ten

Ten, or ' more : ye-s.,but
::ess. than fifteeri ,

Fifteen or more years
but ' less than. twenty

Twenty or more years.

" Lapse of indetermin-
ate lepgth .'.'

T6tal .g. (I ;.. 

. Unweighted
number' of"

. faculty
rpember.s "

Total

IDa

(40.)

Paculty:memberwas ' female , male born since ;1930 or receiving, doctorate
before 1942.

. bOther.,faculty meInb

100 10.0

30-

SIf 20'

20.

10.0. loa

(t17) :(91. , (2'

,*' , ,

Less thCin one,.half of one per cent.

The Mathematics. Staff Member with the Master ' s Degree

Every second teacher of college, mathem?tics had a master
ashi highest degree. These staff members without the academic

union card were concentrated ;in the associate and assistant profes-
aorial ranks , in each, of which they constituted the majority.
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fIe14 of preparation those ' with only the master s degree

-re.se!!bl those 'with the doctorate; two.,thirds had their degr,ees in
Irathem tics oI:qstatistics' and one sixth had a. degree , in ' education,
l'e-achers at, the. two levels of formal academic p-teparationwere simi
hirl,n age 'also , members of each group being in their early forties

onth f3v-erage (T4ble IIF-2).

Howeveriri other respects faculty members with the doctorate

and those with only the master s, were dissimilar. Those with the

. master ' , on the average , had had their degrees for a longer period

of t:lIne' and were also more likely to have continued or to be contin-
uing. their studies. since. their degrees were awarded. While one-third
of those with the doctorate had received the degree since 1955 , only

one Ufth of those' with the master s had such a recent degree; con-

versely, one,. fifth with the doctor s and one."third with the master
had a degree dating. from .1940 or earlier (Table I;U-3).

Whether candidates . for the doctorate or not , three out of
four teachers :with the master s had had some formal study since they

received thei:t degrees. Not une pectedly, attendance at summer ses

sion : was most c011only reported , but one-half of those who had kept

on with their studies had managed to take work during the regular

demic year (Table III 6) .

For faculty w.ithout the doctorate , just as for those with it

, a higheJ1pr9portion of the assistant professors. than of the full pro-
fessors h?d kept on with their studies since being. awarded their high-
est degree.
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TABLE III-6

. ,

FORML. S'IDY SniE : OBTAINING, DEGREE BY
HIGHEST LEVEL DEGREE OBTAINED

==== ===== ============================= ==== ========

Continuing fOrnal study
through summer 1961

Percent,ag e:Dis:t ribut ion

Doctoral Maater

: Attended sU11er school , sU11er
sessions sometime after
receiving degree

Attended school during
academic year, sometim.e' after
receiving degree .

' .

19' ,
. Attended school during summers

. and during academic year
sometime after degree

. Attended school during in-
determinate term sometime
after degree

No continuing formal study
, after receiving degree
reported

ndeterminate whether any
continuing formal study

Total , 100 100

Unweighted number of
faculty ineIfbers (278) . (238)
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WQ1; ::E;xperience

, M thematics teaching staffs were composed largely of

indiviquals with . teaching or other work experience. . When

first ?ppointed to the staff of the school at which. they, taught
:1n 1960-61 , three out of four were alreC!dy working at' another
college, or university, in elementary or secondary schools, or

, in , business , industry, or government. 'Jose 'who were students

. ,

members' of the armed forces , or not working, for some other
reason when hired constituted a minority 

. ,

Half of those whose

-appointment represented a move from one job to another h " been

employed just previously by another co legeor university (Q. 5,
AppeIldix B).

The proportions. of teachers engaged, in tl1ese different
activities when originally, appointed depended on the length of
time they_ hadbe n working and so varied with t;peir ,1%1 rank.
ore full professors than assistant professors had been employ-

ees' of md probably on the facu$ties, of), ott1er colleges , pub-

lic school syste;ms , or of 'business or government, and fewer had
been going to school themselves.

. Irrespective of what they were doing at the time of
original, appointment , three- qua t.ers of all those. teaching col-
lege mathematics had taught somewhere else sometime in, their
careers. , Only a quarter were first recruited to teaching by

, their original, appointment to this school. , Xhe major1 ty of

. those ' with teaching experience had been on a college oruniver-
sHy taff not simply teaching, assistan!:s or fellows. About

: a third , however , had experience only. in pre-college teaching.
pared to assistant. professors , 1961 full professors were more

'likely, dth to have. had , some' experience in teaching and to Q:ave
taught in institutions of higher education.
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The"'h:L School Tie

Academic inbreeding, although it did occur, was not the

rule for mathematics faculties in colleges and univers:ities ' which
had " , Ph , D. prpgrams in mathematics. Some t,hree teachers in ' four
had been neither undergraduate nor graduate students in the college

r university in which they were teaching. The. proportions without
studeht tiesp ranged from four"" fifths of the full professors to

. th:ree-fourths of the assistants. . When a staff member, had been en-
rolled earlier as a student , it was more a.pt to beat the under-

, :c,graduflte , than at the. graduate level , because. in mathematics , at
least , the master s degree was the highest one granted by these

schools (Q. 1 k, Appendix B).

Although the majority of mathematics staffmernbers , for

1960-61 at any, rate, had not been students at the schools in which

they were teaching, there was a slight tendency for an individual

to have his first college teaching appointment where he had studied.
, Of those on their very first teaching job , one-third had been under-
graduate or graduate students at the college or university in which

they were currently in tructing, , For those with secondary orele-
'mentary, teaching experience only, 30 per cent had been students

earlier. On the other hand, only one mathematics faculty member in

eight with teaching experience ' at another college or university was

. on the inatructional staff of a school in which he himself had

studied (Table I I-7).

Length, of Time on Staff 

Mathematics faculties in 1960-61 were made up of similar pro-

,portions. of "rookie year" staff members and , 20..year.,plus " veterans.
Disregarding academic rank, the 1960-61 academic year was the first

year on $taff for 12 per cent

, .

while 15 per cent had been appointed

in , 1940-41 or earlier. Not unexpectedly, length of time on staff

was related to academic rpnk, even though a majority of these schools--
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a,sw.;s pointed out in Chapter II-- put no limit on the number of
. years apent at the various ranks (Q. 15" Appendix A) Two per

c€nt, of the full fessors:were 1960.,61 appointees, while 35
r cent had, been on the staff over twenty years; on the other

, hand,. among, assistEJnt professors , 17 per cent were serving their
first- year , whi Ie only three per cent had been on the staff since
1940..41 (Q, 3 A, Appendix B).

'tABLE III - 7

REATIOl'SHIPBETWEN FACULTY MEER' S ATTENDANCE AT . SCHOOL
AND APPOINTENT .TO. INSTRUCTITONAL. STAFF

, ====

T======================

=========================================== ====

Relationship between
, schools attended
and school employing

in-:-9fi€)-6-l None at
all

Nature of prior ,teaching experience
Percentage distribution

Elementary College Levelor or 

secondary :'university determinate
Awarded; graduate degree
" by employing school 0 .
Graduate work but not

. graduate degree from
employing school

. Undergraduate degree but
no graduate work at

, employing school

Undergrpduate work only
from .ernploying school

Neither undergraduat'e nor
graduate work or de-
grees from employing
schoel . . 

. ,

TotaL
Unweightednumber

of faculty
, member s 

.., 

100 100 100 )jOO

. (144) (92) (252) (45)

Less than one-half of one per cent.
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Getting; Ahead

A majority of college mathe1Iatics teachers had, climbed a
rung. or more up the academic ladder at the school where they taught
'since first being ppointed, to, its faculty. . Althouph slightly more
than, o1ie half. of the' assistant: professors-- more recent ?ppointees,
on the, average- had not qeen. promoted since being, hired, three-

quarters of the associate professors and tWQ-thirds of thei full

professors originally appointed at a lower Tank had been, advanced.

tNer- all , two ma.them tics teachers in. three " who reported the rank

of their original iippointment, a.sbeing other than' " full ,professor , 11

had been promoted in rank since joining the staff. But promotion

was not necessarily automatic or swift. Three . per cent of the

- spring, 1961 assistant professors hlld joined the instructional
staff in 1940-41 or before (Q. 3 B, Appendix B),

The Mobility of'l1athematics Teachers

College faculties today, like most. professional work groups

: are in a, continual state of flux, some individual members moving up

. through promotion, some moving out by retirement or resignation

, and stilLothers being appointed to fill the vacancies so created,
. Staffs change also' through the addition and subtraction of teaching
, positions' within departments , but with increasing .student enrollment
: in mathematics the latter is a lesser problem , for mathematics de-

partments of the, 1960' s. Staff members leaving to join the. facu1-

ties of other schools or to return to their own studies is an old

story; staff members leaving, to take up mathematical work outside
. the cademic setting constitutes a relatively new development , but

8. significant one according to departmental spokesmen (Q. 16 D,
, Appendix. . A) .

By 1961..62 , one mathematics staff1te ber in ten had left

the faculty of the college employing him the . year before. Because

of the pyramidal structure of college faculties , . with fewer posi-
tions the higher the rank , more of those leaving were assistant
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thanas oC:iate professors , and more were associate than full pro-
fess'Ors 0

Every second teacher leaving co lege mathematics staffs went

on to el1ployment of some kind at another college or university.
Of the remainder a small , portion switched to mathematics in public
schools , business or industry, and a larger portion went into non-
mathematical- on- academicwork , returned to their own studies , or

left the labor force for other reasons. 

Almost all , who had "arrived" at a ,particular school--the
full profe.ssors in the spring, 1961 term-- remained on its staff

the next academic year In 1961-62 only two per cent of them

had moved to another college or university; one per cent had re-
tired from teaching. In comparison, one assistant professor in

ight had either resigned or reti ed. One-half of the assistants

who left went on to work at another institution of higher educa-
tion; many of the others , though employed, had left teaching or

both te.aching. and mathematics (Item , a, Appendix B),

:Mathematics. Teachers f Impressions of Their School

To at le'ast one ha1f of those teaching mathematics' in the

early 1960' s , the esteem of colleagues in the institution where

they worked was , in the long run, more important than the esteem

of fellow members in the same field but in different schools or

agencies, A preference to be known and respected locally rather

than disc:ipline-widewas expressed by teachers in each of the

The- actual number of individuals participating, in the
$tudy, but who had left college, teaching altogether by 1961-62
was too small to yield reliable statistics , but does permit thisimpression. 'Jhe group included teachers of two types 

: ,

older
genuine" mathematicians who had the doctorate in mathematics
belonged to Rrofessional societies , and served on staff until
retirement age " and a larger group of younger teachers , having
at most a master s degree , not belonging to mathematical societies
not considering themselves "mathel1aticians" but who had been stu-
dents at the sc.hool and finally severed connection with it to.. eI)termore qmgenial work, 
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three ranks , with full professors slightly more likely than those

"at the assistant rank to make this choice 
(Q. 21 , Appendix B),

In indicating this preference for the local repute , faculty

members' from non-:Ph" D. - granting colleges and universities appear to

differ markedly from those in larger colleges and universities,
Studying liberal arts departments in a number of major American

universities, Caplow and McGee reported the impression that mathe-

IDa-tics had reached a quasi-:guild status , disciplinary ties being far
stronger than those of the local institution for the college mathe-

ri,:tician. . Such a statement seems extreme for ' all but the most dis-
cipline-oriented staff member in these smaller schools,

The Place of Teaching, Research, and Administration

Much has been written , to suggest that faculty research is
everything and teaching nothing in American colleges and universities

but faculty members in a significant portion of educational institu-

tions expressed a contrary opinion. In the view of mathematics staff

members , just as in that of departmental spokesmen , teaching was the
aspect of academic work the school held in highest regard. And , like

the departmental respondents , mathematics teachers felt the school

alued research least of. all and administrative duties intermediate

between the two, Greatest agreement among faculty members was in their

. construal of the school administration i s chief concern being for teach-

. ing, here 'was less agreement among staff members in the ratings they

fe1t their schools gave to the other two. facets of academic work (Q.
14 B, Appendix B) 

Full , associate , and assistant professors 'we're generally
, agreed in their estimates of the value their particular, school put

teaching and on research. Between full professors and the others

. however , there were differences with respect to the value attributed

Theodore Caplpw. and Reece J. McGee, The Academic Marketplace
. (New.' York: Basic Books:, , 1958) p, 85.
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to, administrative responsibilities. Full professors. tended to, feel
that the. school tholJght least of these. A factor in these , differ-
ing estimates , as we wi 11 see later, was whether or not the faculty
member himself had a9finistrative responsibilities in addition 

his . teaching assignment.

Satisfactory Aspects ' of Schools

Conglomerates Qt blackboards and ivy 9 teaching loads' and
. academic , deans , grading examinations and visiting professors--
schools varied in the areas in which and the extent to, which. they
met the expectations and satisfied the needs of their instruction-
al ataffs.

Among aspects found most satisfying, members of mathematics

faculties were most inclined to pick "relations with colleagues , 11

qual ty of the program in (one i s) field " and "climate or geo-

graphic location Each of, these items was checked by four to

five staff members in ten.

Colleague relations " and "climate or location" (i. e, ,
closeness to family and friends as well as to cities and other in-
stitutions) were among the top three chosen by all three ranks.
With higher rank , ataff members were increasingly inclined to

approve of "quality of faculty " and " quality of undergraduate stu-

dents , II and less likely to. feel similarly about "relations with
colleagues " and "climate or location" (Q, 15" Appendix B).

. Personal traits cmd experiences of the individual teacher

and features of the school or department hi:d a bearing on what he
found most satisfactory. For instance, about twice as many who

. had studied. at a college. as had no ties as a student picked "gen-
eral reputation of the college ; two to three times as many with

no sentimental attachments as with them picked " salary scale

Individual teachers who rated research first , among the aspects

of academic ' work, were more likely than others to express, approval
of the "research facilities " of a school.
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For the most ' part , staff members with a Il10cal" bent and
those with a, " disciplin,ary" inclination derived similar, gratifi-
c$,tions. from their jobs. More thqIl half of each , for i-n$tance

. found " relations: with, collea,gues" rewarding. , On the other hand
those ' with a Plocal" bent were more inclined than others to look

:with approbation on "general reputation of the collf'ge " and

relations between faculty andadministratiQn

, "

while those with

c:!plinary" bent were more apt to name "salary scale " andi .

.. "

quality of program" (Table III., 8) 

TABLE 1II-8

, SATISFACTIOt'S DERIVED FROM SCHOL BY FACULTY MBERS
OF' ));(FFJiRl'NG,ORIENTATtbNS '

. '=======;:=========:;===:;=;:;===== ;:=========::============:= ?===;:=!====;===

, Satisfactory aspects Perc h.tage distributi n .of--

, , 

of school
Total 

Local DisciplinaryI orientation orientation
Re l(itions: w:jth' colleagues
Climat' e and/or.-geographic

Iodation '

., 

Quality of '. the program. in your
field 

.' 

II.

Relations between faculty and
admin:lstra tion

Qual i ty undergraduate
students

,' 

Sf;laryscale
Intellectual stimulation

, GeneraL reputation the
olle.ge

ality of, faculty your
fi.eld ' 

RetirE;ment provisions
benefits

,. 

Cult ralopportunities available 10;
: Housin& vailable faculty
Research facilities

nsWer

'Lotal 297 297 299

Unwei,ghted number
aculty members (534) (254) (252)
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Teachers from p1)blicly- controlled schools compared to
those from private ones were more apt tQ approve of certain non-

a.cademic, aspects: " geography or 10cation tI tl salary, I' and " retire-
. ment, provisions. l1 Staff members from private schools for their

part more frequently named 11quality of undergraduate students

and "general reputat;ionof the college. Differences in salary

sca.le and fringe benefits and in admission requirements for stu-
deIitsreported by departmental spokesmen from schools of the two

types in Chapter II are called to mind by this. Comparisonof

the replies rank by rank of staff members from schools of the two

types suggests the different worlds they inhabit (Table 1II-9) ,

TABLE IlI-9

SATISFACTIONS DERIVED FROM SCHOOL BY FACULTY MEERS
FROM PUBLIC AND PRIVATE SCHOOLS

=;:= ======= ===== ======== ============== ===============================, '

Percentage d stribution
11 Public 'control school I1Privatecontrols,chool

, . , ' 

Tot al II II II . Fu . s soc, Asst. "Tot. ssoc. ss .Total11 Prof ' Prof. Prof, II Prof, Prof. Prof.

II 58

61 II 33
31 II 44
25 II 34

33 
15 

12 II 20

12 II 16

18 

12 II 11

II 4
II 3

- 11

294 11296

248

, Satisfa.ctory aspects
. ef.".-sc-R-ol

Relations with colleagues

Climate and! or geographic
location

, . :, 

Quality of the. program in
your Held

Relations between faculty
, and administration

Quality of undergraduate
students

Salary scale .
Intellectua.l stimulation,

General reput tionof the
college '

, , " , .

Quality of faculty in
your :field

., . . , , 

Ret-irement provisions 
benefits

, .

Cultural . QPportunities
available'

. , 

H()using available 
faculty

. ,'.

Research. facilities

No answer'

. ..

Total
Unweighted number

of faculty mem-bers 
:ncludes "Otper

34 ,

533) 
category .

:10

297

. 35

287297 317 292 297 300
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S.:taff :Satisfactioniwith- Student, and Faculty Quality and with Program

Faculty members and the spokesmen for their departments sa

:Eye to eye on many questions and tended to express simi ar feelings

orl others . Among these' were the satisfactoriness of certain impor-

tant aspe.ts of their work situation--the quality of a school i

undergraduate students' and the caliber of' its faculty, Mathematics
staff' members from schools, judged, by the department spokesman "better
than other schools were two to three times as likely as other teach-

ers, to mention student or faculty quality approvingly. Because
members of the faculty were vol nteering reports on the several
aspects' of the school most satisfying to them personally, compari-

son of the impressions from ' these two sources in all likelihoQd
understates the extent of agreement ,between the dep,artment hea.d

.. and the staff in these two areas (Table III-IO).

':ABLE 1I17' 10

: RE TIONSHJ:PBE OPINIONS OF DEPARTINTAL SPOKESMEN

, ,

AND FACULIY ERSON QUALITY OF STUDENTS
AND QUALITY" OF FACULTY

. , .==== ======================-==================================-=

Aspect picked as lIon:e
of most.. satisfactory
by faculty member

Faculty members from schools
thought , on the basis of, quality
of undergraduate ma.thema.tics

majors to be , .
About theBetter Not, so goodsame

Q4ality of undergraduate
students

Unweighted number of
faculty members

36% 19% 14%

(168) (260) , (76)

Faculty members from ' schools
thought on the b4sis of quality
of' current mathematics staff

to be . -

Better About the
same Not so gooa:

Quality of faculty in (your)
: fi.eld 

" . . 

Unweighted number of
faculty members

22% 13%

(169) (271) (80)
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. The uality of the program in their field met with the

.approval of close to one-half of those who taught college mathe-

matics in the early 1960' s. , 1'wo faculty members in three , how-

ever , thought some change in program content desirable. For the
most part their suggestions were for courses to be added to the

mathematics curriculum, but two per. cent of those favoring change

proposed new degree. programs. Full professors , for whatever rea-

son). were somewhat less likely than others to have any suggestions

,at ' all , but those who did, made as many as staff members at other
, ranks.

The most , popular proposal was the addltionof courses in
the field of analysis, with e pansion in the fields of algebra

in probability and/or statistics , in set theory, topology" and

the foundations of niathematics somewhat less frequently mentioned.

New courses in a , number of other fields were recommended also but
uncommonly (Q. 12 , Appendix B).

Staff members and the spokesmen for their departments

tended to . see similar needs, (or absence of need) for course ex-
pansion although they were far from unanimous. Close to one-half

of th€ teachers from departments in which the department respond-

ent suggested adding nothing to the program themselves recommended

, no . changes. In comparison, one-fourthoi those from departments
in which the department head did suggest something felt nothing

newnecessary or desirableo , Similarly, when staff members came

from a :department in which the departmental spokesman proposed
the introduction of courses in computer work , data processing , and
the like , 28 per ;C\et;t suggested these also. Compared to. this , pro-

posals for these qprses were made by only seven per cent of the

. teachers from schools in which the head failed to make such a
recommendation. In connection with this general question ,it should
be no ed that suggestions for change from departmental spokesmen

. and their staff members. reflected both recognition of gaps in the
departmental program and a desire to see work in one I sQwn speci-

altY apart of the curriculum (Tab e III-H).
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TABLE II1-ll

RETJ;OJ:SHIP :6ETWEN SPOKESMA S SU ESTIONSFOR COURSE

, . '

:ADD;r DNS - Alf)J FACUL11Y MEERS"; SUGGESTIONS

. . .. . . .., ' ~~~~~~ ~~~ . .. ~~~

=:P:

===

FF.==F=

~~~~ j:===, . ' ; "

'Peteent offac\llty 
II Unw:e

ght;ed:' 1fumher.o
Addi,ti?J1s :Uggestecl . me1lbe:r sugg sting fac1l1j:y from school

by dj:pl'rtJpIenta'l -area. whensP9kesman:. (I when spokesman;; ...
spb esriari Did not II ' Suggested . . Did notSuggested it suggest it ' area suggest ar,

- -

H_....-

Nothing suggested
Algebra 

, ."

. Geometry

: Ana1:ys,

.. .. .... -..

ProbaEilUy ap.dl or
stati$t :cs

. .

. CompiJter . EI)P

: S; tljeory , ' topology,
foundations of

. m.a the1l tic a

, Courses for students
in other discipline's

New degreeprpgram

. .

Lesa: than one-half of ori per eent,

)?acultv. Members I. W01;k

(60)

, (98)

(77)

(110)

(175)

(95)

(128)

(121)

. (8

(473)

. (435)

(456)
(423)

(358)

(438)

(405)

(412)

(448 )

Even in schools which emphasized teaching, and de- phasized
the other components of academic work a f culty member spent a

good . portion of his time in non-teaching' duties on- campus and in

Qff- c8IPus: work.

, One eollege teacher of 11athematics in two , in addition. to
, his teaehing assignments , had:administrative responsibilities such
as, department head, course coordinator , or direetot-\ of the, electron-

puterinstall-ation. The proportion with administrative duties
increased with higher academic rank , so that three- quarters of the
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filll professors (three times the proportion among assistant profes-
sors) had some kind of administrative assignment other thlln just
then paper work connected wi th their cQurses (Q. 13 , Appendix B).

Drterous' thoughthis sounds , it shou1,d be remembered from Chapter II
that the teaching load of the full professor was , on the average

somewhat lighter than that of staff members at lower ranks , and

that the ajority of schools usually lightened work load further

'When a stllff member took on administrative work in addition to

his teaching assignments,

'The kinds of administrati ve responsibilities assumed by,
or thrust on, mathe atics faculty varied with rank. One-half of
those ' with such responsibilities were heads or departmental offi-
cers but the proportions with this kind ofa duty ranged from

three- quarters of the full professors to one- seventh of the assist-
-ant professors. One-fourth of those with administrative responsi-

bilities acted as departmental student adviser , a third as many

full as assistant professors functioning in that capacity. And

again, half as many full as assistant professors had formal re-

sponsibilities in the, area of courses and curriculum.

Generally speaking, the responsibilities carried by a

fllculty member reflected his position in the school hierarchy.

The' assistant professor--lowest man on the totem pole save in-

structors and teaching, assistants-- rarely exercised authority

over his fellow staff members unless . the ranking member.

, The full professor, more apt to have the professional hallmark
and earmarks , was more frequent ly as signed responsi bi Ii ty for the
department and authority over his colleagues. In some three-
quarters of the schools the department head who found the job to

his liking could hold it indefinitely, . or" as one departmental
spokesman noted

.. "

Well , lI ve been hec:d forty years,
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on-Campus Work

It has been estimated in recent years that about one

American worker in twenty held. down more than one jqb. In the
ac?demic profession, however, as a result of its more flexible

work hours , growing off- campus demand for the specialized knowl-
dge of scholars , and economic pres1;ures , to hold two jobs or to

ngage in reimbursed work off- campus was apparently more comon
than that. In the early, 196.0 i , one mathematics teacher, out of
four did SOme kind of work for pay in addition to that connected

with his faculty appointment. Of full professors " in fact , some

fpur in ten had second jobs (Q, 4 , Appendix B),

The athematics faculty member with a second commitment

mi,ght be doing ' anyone of a number of things--teaching, consult-
ing, editing or writing, farming, inventing, or practicing law

to name, a few. The kind of work a staff member did off- campus
depended in part on the spre?d of his reputation and the market

for his skills, and in part on the kind of activities which school

regulations permitted; as. a result staff at the three ranks were
characteristically engaged in different kinds of jobs. Higher
rank faculty members were more apt to be serving ina consultant
pacity and less likely to have second jobs teaching or outside

athematics altogether. Almost three times as many. full profess.ors
as' assistant' professors ' were consultants to , or employed by, busi-

ness , industry, or government , while only one-half as many had teach-
ng' positions ornon-math matical' employment el sewhere,

Fa.culty Members ' : Views of Teaching, Research, and Administration

Busy with administrative chores and off- campus. activities

though they were , . mathematics staff members nonetheless, put a pre-
mium on the teaching , aspect of their work. , Speaking for themselves
ne.arly nine out. of ten at each academic rank accorded it first place.
Research was rated second as a work component by a majority, while

almost as' a.nygave . 1Qwest ranking to the administrative phase of
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work as gave highest rank to teaching. Full " associate, and
assist nt professors as groups were similar in the relative

positions, they ascribed to each of the three (Q. 14 A, Appendix
:8) .

The positions faculty members accorded teaching, research

nd adninistrationto a considerable degree reflected the ratings

IIadeby the spokesme,n for their depa:rments (Table III., 12) . ' Their
,personal ratings in turn were clues to the rankings of the three

components they attributed to, the school as a whole (Table III- 13).

Comparison of the order in which staff members personally

ranked teaching, research, and administration, the order they felt

the school as a whole gave to them, and the relative positions

. departmental spokesmen reported for the department and for the
school generally, points up possible trouble spots. Research

given second place by most faculty reporting their own sentiments

was ranked lowest in, all other instances. This would appear an

unfavorable sign , at least , for the one faculty member in , ten who
placed highest value on the research angle of work. Four- fifths

of them indeed felt their school thought less highly of research

than they themselves did, 

.. 

Another ' potentially dissatisfied group
consisted of those with formal administrative responsibilities.

Compared to, staff members with no such duties they gave a higher
average ranking to administration as apart of academic work
while feeling at the same time that the school over- all ranked

ft lower than. those with no resPQnsibilities did. , Some , at least
with administrative ' assignments felt tg.fir efforts unappreciated
and unrewarded.

Other studi 5 have ,
demonsti'ated a positive relati()nship

between the orientation of a faculty member, his "local" or "dis-
. ciplinary bent,. and the value he puts on teaching and on research.
Though these schools and staffs differ in organization, and in pro-

gram from , those studied .previously , similar rel tionships appear

5Two of the best known of these are: Caplow .and McGeeop, cit. Alvin Gouldner

. "

Cosmopolitans and Locals: TowardH
nalysis of Latent Social Roles " Parts I and II AdministrativeScience Quarterly , Vol. 2 , pp. 2 8'2-306 , 444-480,
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here. Ninety-four per cent of mathem tics teachers with a local

orientation, but 77 per cent of those with a disciplin ry orien-

t;:tion, rariked teaching as first in importance, Cori\re'rsely only
two, per cent: of those with a local orientation cOmpared to. 22 per
cent with ,a disciplin ry bent personally ranked research, as most

important.

TABLE UI-12

RELATIONSHIP BETWEN , DEPAR'LNTAL RATING :OF COMPONENTS
OF ACADEMIC WORK AND FACULTYMFMBERS' RA'tING

====~~~ ===== ============= === ========= ======== -----=== ====

Teaching

" --

rab.

' Faculty memberpersol1ally
rated--

.. W' 

First
Teaching abi 1i ty

100 100 100

(362) (8,7) (62)

Research ability
(22)

First
, Second
Third
No rating

0 . 

.. . . 

.. . 0.. 

;" . .

Total
Unweighted number of

faculty members

Re.search

First.
Second
Third

.' .' 

riating 

Total 100 100 100 100 100
'Unweighted number

faculty memb er s (96) (179) (73) (127) (36) (22)
1.1 ge' administration' Administrative ability

First
Second

.' .".

Third'

" .

rating
Total 100 100 100
Unwl'ighted number

faculty members

(-:)

(9) (7$) (126) (298) (22)

:Less than one-half of one per cent.
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TABLE III-13

RELATlONSHI p. BETWEN ' FACULTY MEERS' RATING, OF COMPONENTS OF
ACADEMC WORK AN)) MTINGATTRIBUTED 'LO, SCHOOL

====---======================== =====================================

Perc.entage, di&t-ri but i on

;Faculty member thought Faculty member perspnally
school rated-- ratedas--

First Second Thi rd rating
Teaching. Teaching

First 

Second
Third

rating 

Total 100 100
Unweighted number

faculty members (433) (90) (3) (7)

College administration College administration
First
Second
Third

rating

Total

. "

100 100
Unweighted number

faculty members (6) (102) (418) (7)

Research Research

First
Second 

.' 

Third 

No, rating

Total 100 100 100
Unweighted number

faculty members (76) (321) 029) (7)
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The value mat;hematicsfaculty member put on a.particu-
1ar " a pect of' work had , in turn ' considerable bear;ing on ,whether

. or not he engaged inpatticularactivities. Among staff members
persorially rating ' research first in academic work, only 14 per
cent, failed, to repo.rt research activities in mathemptics inprog-
ress; in comparison , two out of thtee of those rating research

.low6s-tFeported np current mathematical research, , Similarly,
. those. putting; less value on the administrative aspects were less
likely: to , have formally-recognized administrative assignments

than . tho-se thinking better of them. Finally, three::fourths of

those_ giving teaching first' place liked the work well enough to
\1avetaken, a second te.aching position; 66 per cent of those rating

; teachir-g, second l(ad 81 so done so, (Table III -14) .

TABLE IU-14

2ELATIONSHIP' BETWEN . FACULTY MEBERS ' RATING 
COMPONENTS OF ACADEMIC WORK AND PRACTICES

================================

Research ' activities

Percent.age distribution
Faculty member personally

rated in- importance--
First Second Third

Rese.arch

Components of academic
work and practices

JiJo current research activities' in
, tqB.them tics reported 

. .'. 

Unweighted number of faculty
members, . '

. ,' . ' . .

(76) (321) , (129)

Administrc:tive respon.sbilitiet
:No. fOI',gHy..recognizedadministrative

,responsibilities reported 

Admini stration

First or Second

, UnwE!ighted number of faculty
members

. . .'

(1P8) (418 )

Teaching experience Teaching

No: known teaching experience before
ppo;intmentto current position

' Unweighted number of facuily
members

. " '" 

(43 (90)
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, Non., Academ c , Work

Past Employment

With receipt of the bachelor 1 s degree those aiming for

eventual college 'teaching were more likely than not to. turn their
backs on full-time non academic work , temporarily or permanently.

- After completing undergraduate work less than one-half of today
teachers had spent some time primarily in non- academic non-mathe-
m?ltical work. And .at least one-fourth of those reporting, such
work included service in the armed forces in that categor.y.

, ,

even smaller proportion (abQut one in six) had, since receiving

: the baccalaureate , worked in a non- academic mathematical pacity,
Spring, 1961 associate professors , possibly because of their ages

. relative to world events , were more likely than others to have
been employed in non-academic gQ-mathematical work and less
likely in non- academic mathematical work (Q. 7, Appendix B),
A majority of those in both kinds of non- academic employment spent
less than ten years altogether at it. A handful , however, had been

in non- academic work for thirty years or more.

Immediately before appointment to his school for the first

time, one mathematics staff member in five had been non- academical-
ly e ployed by business, industry, or government , or as a me ber
of the armed forces. Quite likely a considerable portion of the

16 per cent employed just previously by business or government

was engaged in mathematical work; it is unlikely, however, that

many of those in the armed forces were so employed 
(Q. 5, Appendix

B) .

Present Employment

In early 1962 four in ten of thoBe college teachers 'with
second jobs were serving as consultants to non-academic clients

in business or government , and some two in ten were engaged in

non-mathematical work, most of it non-academic in nature,
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virtue '(j'f' iroorilight:irig, 11 one full , professor out of every four had
qne" foot; ori"' us" dthe other :off-c.aus.

l.ot.ent'ial Em: loyment

Regardless of whether or not they had actually been employed

in the off- camptis world, many teachers had had job offers' therefrom.
Most often employment offers had been made by business or industry;
less frequently by government or

ying job offers from the first

the armed forces , with one- third

source and one or two in ten from

he other two. There was little trend by rank in the reports of

Ipffers from business or government, More full thanasaociate pro-
fe.ssors' and more , associate than ,assistant professors , however, had
peen approached by the armeq forces. Because there is no informa-

tion on when these offers' were made by the armed forces , these dif-
ferEmces cannot hedecisfvely explained. About twice ,as many sprij1g,
1961 full professors as assistant professors had served in the at'm

, forces , however ; the offers reported may have been coincident with

, or the cOIlsequence of , that service (Q. 8 , Appendix E).

Spring, 1961 associate professors were less likety than

others to , have had job offers from business or industry or from
:governient agencies , just as they were less likely, to have worked

as mathematicians outside an academic setting. Compared to full

professors , the associates " as ' a group" appear to have been "born
too late" and , relative , , the assistant professors " Ilborn too soon, 

mathem.gtically,

Non- academic job offers mentioned by individual teac:hers
were consistent with the reports of departmental spokesmen. Fre-
quent as non- academic offers appear to be, it is important to note

that offers from other col eges, and universities were two , to three
times' as c011on;. according to departmental sources.
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Traiil'i:ng and: Experience 
Outside Mathematics 

.Mathematics staffs included individuals tra1ned in mathe-
matics or statistics but with special abilities in other fields

and others. whose field of specialization was 6utsidemathematics bu t
who were prepared in it as well.

About two mathematics staff members in three had earned

their highest degree in either mathematics or statistics, Among
the remaining one in three , though ,. a fifth had studied mathematics
or statistics as a "major " some time in his student career, Count -
ing in minors in one Qr the other of the fields

, nine out of ten
teachers had either a degree or a major or minor in the field of

his teaching:assignment. , Many of the rest not reporting degrees

or fields of concentration in either of the two had actually been

trained in fields requiring mathematical competence such as engi-

neering or physics (Q. 1 e , f , g, Appendix B).
Education was the most common field of training of non-

mathematicians teaching mathematics,
Reported by others were

backgrounds in physics or engineering or other sciences
, and less

commonly, business or accounting, a social science
, humanities or

language, Each of these non-mathematical fields was represented

in fairly similar proportions by teachers in the three ranks.
Both those with degrees in mathematics and statistics and

those specializing in other subjects had had academic work in

other areas. Half of all staff members had had a major concen-

tration in some subject other than that of their highest degree

, and about three- quarters , an academic minor in still some other
field, This was generally true at all three ranks,

A majority of faculty members (six out of ten) had a spe
cial ability in a non-mathematical subject. Several areas of in-
terest-- engineering, physics , science--were. reported with great
frequency but special competences ranging from, 

English literature
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to forestry management and textiles demonstrate 
tpe riety of

interests represetlted on a mathematics staff (Q. 9, Appendix B).

. Every third college mathematics teacher had taught some-
thing other than mathematics or worked in some non-mathematical
field in an' academic institution. , Assistant professors were least

likely of 'all teachers to have done so , associate professors , most
likely. (The latter also were most apt to have worked outside
mathematics off-campus, A majority of those working outside

mathematics totaled les s than ten years at it, But full profes-

sorswho had been working longer altogether , on the average , also
averaged more than ten years ina field other than mathematics
(Q. 6 , Appendix B).

Mathematics . Teachers and the Field of Mathematics

Mathematical Activities

Current tesearch --At least one-half of these faculty

members--though on the staffs of schools which, by their estimate

. and that of departmental spokesmen, put a low value on research
work--were, in early 1962 , engaged in an activity which could be
broadly defined as research. This varied by rank from two-thirds
of the full to one-half of the assistant professors.

Curricular or course experimentation and preparation of

a book were the pursuits occupying the greatest numbers , but one

Iaculty member in five was learning a new field of mathematics

or was engaged in more conventional mathematical research.
Ac ti v-

ities such as preparing papers and articles , work with professional

organizations , and actip.g as a consultant engaged the attention of
other s .

Staff members at the three ranks tended to be pursuing

different types of research work. Fewer full professors than
others , predictably, were learning new fields of mathematics on
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their own or continuing their studies formally, and fewer were

preparing papers and ar icles. More full professors , though

were serving as consultan.ts , working with professional groups

and experimenting with college-level courses and. programs (Q. 2'
Appendix B) 

A school policy of lightening teaching load when a staff

member took on outside financed research projects was evidently

.E a factor in encouraging mathematics faculty members to take
on work of the kind described. Identical proportions. of teachers
from schools in which the work load was "usually lightened'I , and
from schools in- which it was "not usually lightened" were carry-
ing on work of a research , nature.

Professional. society memberships . --Over half of those
on- mathematics I'taff s belonged to one or more of ,three,- pro'C.

fessiori l societies the Mathematical Association of America

the American Mathematical Society, and the Society for Industrial

and Applied Mathematics. With the emphasis on teaching in these

colleges , it is no surprise that , disregarding rank, almost twice
as many belonged to the Mathematical Association of America as . to
the American Mathematical Society, and only a few to the Society

for Industrial and Applied Mathematics (Item c , Appendix B),

Society memberships . both in number and in kind, were re-

lated to the rank of the staff member, Three- quarters of the
full , two-thirds of the associate, and one-half of the assistant
professors belonged to at least one of the professional organi-

zations. At all three ranks 80 to 90 per cent of those belong-

ing to one of the three societies were members of the M. A. ;
with higher rank, however , an increasing proportion of those be-

, longing to any. belonged to the A, M. S.

Departmental spokesmen from the pub licly- contro lIed school s
were more , likely than those from private schools to advocate greater
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participation. in professional organizations by their staffs as a
means of broadening, contacts with off- campus mathematics. In the

light of this it is interesting to note that two-thirds of the

ataff members from publicly- controlled as compared to one-half of

those from privately- controlled colleges and universities were

members of one or more of the three organizations.

Professional publication Publish or perish" was hardly

the rule in these, colleges and universities , for , as we saw in

C;hapterII, both department and school administration were re..
por1:edto put little value onpublicationB. It is not surprising
then that only a small minority of mathematics teachers had pub-
lished professionally, About one teacher in ten, according to

the Twenty..Volume Author. Index of Mathematical Reviews , had

authored or co- authored one or more professional papers or books,

The range was from about one out of every four full professors to

one in twenty assistant professors. Full professors also were

most likely to have more than one publication to their credit

(Item d, Appendix B).

Though departments generally did not stress the need for

publication, the departmental rating of the importance of publi-

cation as a factor in promotion was reflected in staff members

activities. ThiTty-percent of the faculty members from colleges

and universities in which " amount of publication" was rated first

or second in importance by the department, had themselves published.

The percentage with publications decreased steadily as departmental

emphasis declined; only four per cent of staff members in depart-

ments rating publication least important were listed in the Index.
Whether these differences were due to the varied atmospheres of

departments or whether certain departments tended to recruit staff

members who had already published cannot be determined from these

data (Tap1e 111-15).
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, TABLE: III -15

REATIONSHIP ' BETWEEN . PROFESSIOijAL PUBLICATION AND DEPARTMENTAL
. RATING. OF IMORTANcE: OF'- PUBLICATION

. '======' -===================================================

Faciilty members
. public. tions

. Faculty miomtJer, not
, list45dbY Index
as . having flny pub-
l:c tfori, .,. ...'

. Faculty meI!ber' listed
, by , as having
one public.gtion

Faculty member listed
by Index as having
more than one ptib-

, lic#tion

Total
Unweighted

number of
faculty

, meIlbers

Percentage distribution

J)epartmental rating of "Amount of Publication
as f.actor' in promotion in rank

First or
second Fi fth In-

determinate
Third Fourth

100

100 100 100 100 - :!OO

(126) (125 ) (187) (73) (22)

Although:it was a rare faculty member who had published

the prospect is for a growing number. 
Eleven per' cent of all

faculty members , unpublished as indicated by, the , reported
WOTk on , book manuscripts ' as a current research activity, while a
few 'more were preparing papers and articles. Those who had already
published were ' continuing their research and writing. ,

Over a third
of this group reported work on a book,

in 1962 and a few worked on
papers , nd articles,
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Membership. in prQfes.sional societies , professional publi-
cation and continuing research were all related, Seventeen per'
cent, oFthosebe1onging to one orffore of the professional soci-
eties. hadptiblished. in contrast to , four per. cent of those belong,-
ingto none of, the, organizations, Ninety.,threeper cent of those

whohadmathematical publications to their cr-edit comparedto
5'2' pe,r ' cent cjf, those with none , were engc;gedinmathematical re-
searchinT962.

Identities and Influences

'Identities

, -

";Mosttrathematics staff members felt mathe-

matics:to, t'helr " field ) though a wide range of callings was
represented among those who did not feel so. One,- half, of all

, those responsible for, te.aching college mathematics thought, them-

, selVes "a Ilathematician" primarily and an additional one-fifth
emphasized their function, describing themselves, as "a teacher

of mathematics, Twelve per' cent saw , themselves as " teacher
without specifying sub ect. The remainder were a mixture of
self- styled physical chemists , actuaries , social scientists
lawyers , and Indian chiefs (Item b , Appendix B).

Faculty members at the higher ranks tended to see them-

selves. in a differeut' light, than did staff members at the lower
ranks. Almost two,-thirds of the full compared to one-half of
the assistant professors thought of themselves primarily as "

mathematician; One.,fourth of the full professors , but one-

thircl of the assistant professors considered themselves to be
either

: "

a, teacher of mathematics" or "a teacher, The increase

. in' the, number of those thinking of themselves as "a mathematician
and the decrease in number :ieeling themselves primarily "a teacher
or " teacher of mathematics " with higher academic rank result

from several causes- .,the faculty member s growing confidence ,
his right to call himself ' mathematician " the f.act that those
at the lower ranks actually do spend more time teaching, and the
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,mOvement out of the field nd into other occupations. of, those
n'6tconside:ring themselves even potentially, mathematicians.

In'fluences --A majority ofcollegemc;thematics teachers
felt that their ot.n. careers had been strongly, influenced by
some' mathematician at' some time. Assistant professors , though

were as : like ly as not to feel th;:t they had been uninfluenced.

" ,

The type of influential individual mentioned most often was

someone. the faculty melJber had come to. know during his own under-
graduate' college days or , less frequently, someone from graduate
school d.3Ys. Other kinds of influences--high school teachers

, individuals known through their work but not personally, current
colleagues , legendary figures in the field-- all figured more
rarely as influentials (Q., 19 , Appendix B).

In part because they were thinking back over time peri-

. ods of differing lengths , faculty at the three ranks differed
SOme in the kinds of influentials they remembered.

Full profes-
sors for instance, were least inclined to. recall a high school
te:acher or someone from a college they themselves had not attended

while theY" along with associate professors , were more apt than

theassistant professors to feel that som one from undergraduate

,college, had left his mark on them. 

A Career in Mathematics

Not all who taught college mathematics in , 1960-61 thought
, of , that. as their long- term career fie ld. One st;;ffmember in four 
in fact, made an explicit statement to .the contrary. The percentage
of those teaching mathematics but feeling their true 

calling. to be

elsewhere was greatest among the assistant professors , least among
:the. full professors (Q. l , Appendix B),

Three out of four who had settled on mathematics as" their
, life work had made that decision by the time they graduated from
undergraduate school , and almost one-half had reached the decision
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while they were undergraduates when the model ,Of a cOllege mathe-
matics teacher was usually first available, 6 A few remembered
ettling on a career in mathematics when of gr81ar school age

or younger. The fact that such reports were made by 12 per cent

of the, fun professors and by only two per cent of those at the
ass;istant rank tells more about the memory factor than about any
change in mathematics ' efforts at recruiting (Table IlI-16),

TABLE. III -16

AGE AT: WRICHFACULTY MEER DECIDED. ON CAREERTN' MATHMATICS

===========-==;=================================================

Percentage di strtbutlon
Age career Spring, 196L rank

decision
Total Prof. Assoc. Asst. . Other

prof. . prof.

years old or less,
II g r 81 ar school

, age :.6 " 7

14-17 years old
''high school age

18"'22 years old
college ,age .45

. 23';25y ars old
26"'30 years old

years old more

Age of ded sion in-
determinate

TOtal 100 100 100 100

. Unweightecl
number
faculty
mem.bers (441) II (126) 26) (184) (5)

See R. , L. Wilder Material. and Method in UQdergraduate
R:.sea:rch. in Mathematic-s (Northfield, Minn, : Carleton College"
1961), p. 9. 
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The ' type of individual. which the mathematics , teacher felt
had:irifluericed ' his. own, career, was related to the c!ge at which 
'reported- havlrigdecidedonhis life s work. 

,. ,

Faculty' memberswho
: repcifte ,g. hi.gh school teacher as . the earlieat type of influence
ori' career' wereyery likely ' to say, they had decided on their career
fn:hfgh school;, those naming someone at their , undergraduate col-
legewere. mos:t likely" to say they 'had settled on mathematics while
an' uridergraduate. Staff members, reporting someone at gri:duate

: school- as the earliest. strong. influence ' were ,most. likely of all
teachers to, report a decision on career postponed to post-bacca-
laureate . yea1;s th(Jgh pluralityofthe e; too ' reported tl)ey

' '

had '. chdsenmathematics as college undergraduates (Table III -17) .

TABLE. III-

RELA'L10N&HIP BETWEEN' AGE:pF CAREER DECISION AND KIND. OF
INDIVIDUAL INFLUENCING FACULTY MEMBER

---------------------- ---------------------------------- ---------- --------------------------------------------------------------------------------------

Repo;rted' age of career
decision

Percen.tag cii.sr:ribution
Kind of individ alnaied' ase rliest

strong , influenqe
Individual (s) Individual (s)High schbo atundergrad-' at graduateteacher(s) uate school school

Gr81ar schooL .age or younger, .

, Whe:n0ver, 3&.. years old - G' ". 

100 100 100

. IIigh schooL age

. ' . .. - ..." 

Undergri:duate,college ' Cige '

When 23-25 ' years old
, When 26-:W years. old

.. ". "." 

". G.

.. " 

Age of decision indeterminate"

Total

" "." .." 

Unwe;ight.ednumber of 
, faculty, mernbers: f1.aing
an inf u,ence '

, .

(23) (174) (153)
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istg"' were satisfied with the choice.
Having decided on mathematics as. theLt fi' eld; most "career..

Forty,.four per cent expressed
the sentimerit, that mathematics '(as the "ortly career!' . that could sat-
iefy them, arid onlyorie in, one hundred felt that theiIewere other
mor satisfying occupations. In contrast , 31 percent of the

more, satisfying ehan mathematics.

"hoh- careeriats lt expressed the view that there were other c.areers
The full professor, rank con-

tairied the,largest group of completely contented individuals , 51
percent feeling t1uit , mathematics was the Itonly career and none

that, there weremo satisfying pursuits, Among assistantprofes-

sOrs however, almost two out of three had some ,reservation about
their, choice (Table 111-18),

TABLE III -

RELATIONSHIP BETWEEN SATISFACTION ' WITH
CAREER. .AND.ACADEMIC RANK

===========================================================================

Ii Prof.

II ,

(441) 
II,

Satisfaction with
career

Tot al

It is the only. career that could
reall satisfy me , .

. , 

It is one of several careers
. that I could find almost
eCiuallysatisfying . . 

. , 

. I , CaE th:nk of other careers
that. would be more sati fying

. t"(j: me. . el' (I (I. c CI 0 (0 0 el ., e
No answer el , " ., .. 0 ".

" . .

Total

.. 

13 " . 100

Unweighted number of
faculty IlIlbers

Less than one,.half of one per cent.

Percentage distribution

Spring, 1961 rank

Assoc.
prof,

Asst,
prof. Other

100 100 100

(126) (126) (184) (5)
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Differences between those choosing , mathematics . as a career
ariCIl:hosewhodid not were sUrned upsuccinctly by the facuJ:y

meribers:themselves. , Asked to. . indicate. the, cha,racteristics 
m;fthematTcs,which , they f.oundmost attractive , six out, often
':1' riori"careerlsts cited the "numerous applications possible with
irijt:heIr tics; E!similar proportion, of I' careerists " on the other

.. h rid picked -the purity and abstract quality, or the creative

. ahd" irituitive" aspects of the field. To the IInon,,careeriat
ma,theIIatics was means to an end, to the "careerist , II an end

in its.elf.

Some TYpes of College Mathematics Teachers

Efforts to combat manpower shortages by altering, teach-

ing procedures and making the instructor more effective in the

classroom must take into account the fact that teaching situations
and teachers vary, In some inatitutions , for instance , the teach-

er- student ratio is such that the need for more efficient teaching
is critical while in others it is much less pressing. Furthermore
some faculty members identify themselves with the field of mathe-

matics, feeling problems in the field to be their problems but

others identify less strongly or not at all with the subject.
, Finally, academicians differ in the extent to which they are con
cerned with teaching, and teaching problems compared to research
activities, and in the degree to which they focus attention on the
local institution rather than the discipline at large,

It is clear from this that mathematics teachers constitute

not one. audience but a number of audiences and educational activi-

ties and channels of communication utilized. successfully in reach-

ing one may be less effective in reaching others. Several types

of faculty member , important in terms . of this general problem, are
outlined in the following , section.
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Facti1 tyMembers in t1More- Selective l1 vs . Les s- Selective
Institutions

Academic departments and their staffs, ay be called onto
handle comparatively small numbers of well- qualified undergraduate

students , on the one hand , or on the other , fairly. l.arge num:bers of
relatively unselected ones. In the field of mathematics these ex-

. tremes . are approximated by those institutions having, a mathematics
requirement for admission to , but not gr'aduation from, an Arts and
Science program contrasted to those requiring college-level work in

m;atheIlatics for all earning a ba calaureate in the . Arts and Sciences.

The important dUference between the two is that, in the first
- instance, final determination of who and how many ' enroll in mathemat-
ics lies with' the department , but in the second, with the school ad-

ministration . as a whole. From the standpoint of student load mathe-
atics teaching in the first case is apt to be more stimulating, and

rewarding, but in the second, less stimuLating and even burdensome.

This conclusion is consistent with several other characteristics of

schools of these two kinds. For example , weekly teaching load in

athematics in 1I less- selective1l institutions (those with a graduation

requirement in athematics) averages some two hours greater than in

more- selective l1 schools (those with only an admission requirement in
mathematics) . A sabbatical system is about half as common in the

former also. , Furthermore , "less- selective" institutions are not as

likely- as others to 1Iplace" mathematically students entering. the Arts
and Sciences program and not as likely to have an "advanced placement"
program in mathematics. Variations like the se , together with differ-

ing mathematical environments of departments , require consideration

in programs to increase the number of capable college mathematics

teachers and the classroom efficiency of those already teaching.

7 In 
certain respects these resemble what Martin Trow has de-

scribed on the school leveL as "highly-selective and "people- process-
ing. See MartinA, . Trow , 1IReflections on the Recruitment to College
Teaching, " in Faculty Supply, Demand , and Recruitment , Proceedings of
a Regional Conference Sponsored by the New England Board of Higher
Education (Winchester , Massachusetts , Nov, ' 5-7, 1959), p. 62.
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In skeleton form mathematics staff members from schools of

, these two kinds look like this:

TABLE III -19

CHARACTERISTICS OFMATHEMA'LCS FACULTY MEMBERS IN MORE-SELECTIVE
D LESS SELECTIVEINSTITUTIONS

==== =====================---------========--============================

Faculty members from schools

Faculty member 1 s characteristics having, mathematics requirement
in Arts & Science ro ram for
Admission only Graduation

Age
Less than 40 years old in 1961 . 
60 years old or more in 1961 

. Trainin
Doctorate in mathematics , statistics

: Doctorate in other field

, . 

Non-doctorate but continued education

. Work histo
No prior teaching experience

, Prior college , university teaching
Only prior elementary or secondary teaching

Joined staff 1956-57 or later
, Still on staff in 1961- 62 . , 

, . 

Identification wi th mathematics
Highest degree in mathematics , statistics

' . 

Membership in one or more of three societies.
Named mathematician as influence

. Considered self careerist in mathematics
, Special non-mathematical interests
Reported. offer of mathematical job
from business or industry
from government

. . 

from , armed forces
, Research orientation

Reported mathematical research activity in
1961-62"

Published in mathematics
Personally rated research "first" 
Thought school rated research "first" 
Attracted by maths ' creative, intuitive side.
Attracted by maths ' potential for application

, Teachin orientation
Considered self " teacher

" , 

, Personally rated teaching "first" 
Thought school rated teaching "first" 

Relations to school
Student at school previously
Had fOrmal administrative responsibilities

. Had paying off- campus work

, "

Institutional" orientation

Per cent of college mathematics teacher

31% 40%

. 52
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To sum up, the faculty member from the "less- selective " school

compared to his counterpart from . the "more- select1.ve" one is

,..

. . . similar in orientation to the local institution and the
discipline at large

. . . 

similar in his relations. with the school employing him
. . . somewhat more likely to have studied earlier at the

school in which he teaches

. . . simi ar in seeing mathematics as his field of interest
and engaging in mathematical activities

. . .

less likely to have a doctoral degree in any subject

. ,.

more likely to put primary emphasis on the teaching
aspect of academic work

. . .

less likely to , have had other college or university
teaching experience

. . ,

less likely to feel his own school rates teaching first
as an aspect of work

, ,.

less likely to be research- oriented and to pursue research
activities

, . . 

equally likely to be reached in educational activities
of professional mathematical bodies

. . . equally likely to be reached through formal academic
channels such as sumer and academic year programs

.. ,

more likely to be reached in educational activities
channeled through the department

. '. .

less likely to be reached in educational , activi ties
channeled through the school as a whole

Non-Careerists vs. Careerists of Institutional. and Discipli
nary Orientation

Most of those teaching college mathematics in . 1960-61 felt they
were working in their chosen field. To the extent that these were in-

terested in teaching rather than other types of work , a considerable

potential for improved mathematics teaching existed. A minority of

faculty members only, careerists in other fields temporarily appointed

to mathematics staffs or individuals with mathematical training but

preferring other occupations, presumably have less interest in becoming

better teachers of college mathematics,
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Careerists " and "non- careerists '" in mathematics had these
characteristics:

TABLE III - 2 0

J1ATHEMTICS FACULTY MEERS' CHACTERISTICS IN RELATION

. ,

TO CHOICE OF MATHMATICS AS C4REER FIELD

Faculty member s characteristics

===============================================-================

Age
Less than 40 years old in 1961
60 years old or more in 1961

Trainin
Doctorate in mathematics , statistics
Doctorate in other field
Non-doctorate but continued education

, Work histor
No prior teaching experience
Prior college , university teaching
Only prior elem. or second. 'beaching.
Joined staff 1956-51 or later
Still on staff in 1961-62 

Identification ,with mathematics
Highest degree in math, statistics
Membership in 1 or more of3. societies.
Named mathematician as influence
Special non-mathematical interests
Reported offer of mathematical job

from business or industry
from government

. .

from armed forces
Some years as academic non-mathematicia

Research orientation
Reported mathematical research activity

in 1961-62 . . .

, .

: Published in mathematics
Personally rated research "first"
Thought school rated research

, "

first"
Attracted by maths I purity, abstract

quality.
Attracted by maths I creative , intuitive

side
, Attracted by maths I potential for

application

; ,

Teachin orientation
Personally rated teaching "first"
Thought school rated teaching "first"

Relations to school
Student at school previous 
Had formal admin. responsibilities
Had P?ying off- campus work
Only mathematics . admission requirement

. in school
Graduation mathematics requirement in

school

. .

. Per cent of college math. teachers

Gareerist
Disciplinary Institutionalorientation orientation

45% 31%

--------------------------

Non-
careerist

38%
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. 'Lo sum up, the faculty member who is a "non- careerist" in
mathematics compared to his "careeristlt counterpart is, ..

.. . similar in orientation . to the local institution and the
discipline at large

., . similar in his relations with the school employing him

.. ,

more likely to have studied earlier at the . school 
which he teaches

.. ,

totally dissimilar in seeing mathematics as his field
of interest and much less likely to engage in mathe-
matical activities

.. ,

less likely to have a doctoral degree in any subject

. '

. . somewhat more likely to . put primary emphasis on the
teaching aspect of academic work

,. .

less likely to have had other college or university
teaching experience and more likely to, have had only
elementary or secondary teaching experience earlier

, . . equal1y likely to think his own school rates teaching
first as. an aspect of work

, . .

less likely to be research- oriented in mathematics
and to pursue research activities

. . ,

much less likely to be reached in educational activities
of professional mathematical bodies

equally likely to be reached through formal academic
channels such as sumer and academic year programs

,. ,

less likely to be reached in educational activities
channeled through the school as a whole because of
greater geographic mobility

And the Itcareeristlt focussing attention on his local institu-
tion compared to the Itcareeristlt oriented to the field at large is

. . . older, on the average

, ,.

more likely to have on-campus responsibilities and less
, likely to have off- campus commitments

. . ,

slightly more likely to have studied earlier at the school
at which he teaches
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. . ,

iden'tc al in seeing, mathematics . as his field of interest
but less likely, to engage in mathematical activities

,..

less likely to have a doctoral degree in any subject

.. .

more likely to put primary emphasis on .the teaching
, aspect of academic work

. . .

less likely to have had other college or university
teaching, experience and more likely have had only
elementary or secondary te ching experience earlier

. . .

inpre likely to think his own school rates teaching, first
as an aspect of work

. "

less likely to be research oriented and to pursue re-
search activities

.., less likely to be reached in educational , activities of
professional mathematical bodies

, ,.

less likely to be reached through formal academic channels
such as sU11er and academic year programs

. "

more likely to be reached in educational activities channeled
through the school as a whole

More efficient and effective teaching can be fostered among

such types of faculty members as these.
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APPENDIX A

Marginal Percentages: Responses of Spokesmen
for MathematicsDepartnents in Interviews
Conducted ))ecember, 1961--January. 1962

Does (SCHOQL) currently have a requirement in high chool
mathematics for studen s applying for admission as freshmen
to the Arts and Sciences program?

=========================================== ::; ;::; ~~~~

:a==

Variable

. School has no Arts and Sciences
Program IJ 0 0 II .. 0 . . 0 

School has Arts and Sciences Program 

No current requirement , no plans
for any 01 0 0 It . 0 . . 

. . 

No current requirement , some plans
for one reported

. . . . . . . .

Course requirement , deteI'in te in
nature \J G' . 

.. 

\I . e .. . . 0 

. .

Course requirement , indeterminate
in na ture " Qo . 0 . 

" . . . . 

Examination , requirement but no
course requirement

. . , . . .

Total 0 . . .
Unweighted number of schools

Publ;lc. Total Pri va te
Control Control

1.% 15%

3'9

100%100% II 100%

(89) (80)11 (37) (35) (52-) (45)

Schoo1s granting no Ph,)). in mathematics or statistics, 1948-59.
Based on Table 6, Page n55, American Universities and Colleges , 8th ed.
(American Council on Education, 1960), and U.S. Office of Education,
Earned ,Degrees Conferred 1958-59, Bachelors and Htgher Degrees , OE-54013
Circular No. 636 (Washington: U. S. Government Printing.Office, 1961).

The data were derived from the responses given by departmental

Fesponde ts from a rand9m sample of colleges and universities Since
these schools were, selected with unequal probabilities , it is necessary
to. weight the data from the respondent from any given school by the re-
ciprocal of the probability that the school had of being selected. All
of these percentages are based on the weighted distribution. But since
the reliability of a given statistic is a function of the number of actual
cases $ the N' s given are utiweighted. Conf!equent1y, one cannot combine
subgroups by weighting the relevant distributions . by the given N' " nor
should one take the distribution of N' s among the: subgroups as being equi",
alent to the weighted distribution for the particular variable involved.
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To earn the bachelor s degree in the Arts and Sciences program
here , can a student be awarded the degree without taking any

llege level mathematics at all? 

========== =============

=_===a

Variable

School has no Arts and Sciences

. .

prograu 0 -

. .

0 0 It 0. . 0 

. . 

I) . 0 .
School has Arts and Sciences Program,

Arts an;dSc iences students c,im be
awarded degree without taking any
college-level mathematics 

.; ,

Arts 'and Sciences students cannot
be awarded degree ithout taking
any college level mathematics

. .

Total

' . 

I) 0 I) 0 0 00 " " . 

Unweighted number of schools

. '

Does , (SCHOOL) have a regular system of . sabb tica1 leave or
other similar leave with pay for faculty ,members?

Non!"Ph.

======= ==== =============;

Granting
PubliC:'
ControlTo tal I

II 7%
It :,

:..

L93II '

79 

21 
' II

, 100% II . 100%II . 9) (80)11 (37) (35)

12%

Schools

Pri vate
Control

15%

100%

(52) (45)

Variable

===============;================ === ============ === =========

No mathematics instruction 

Some mathematics ' instruction . 0 . 0

Mathematics instruction but no
system of sabbatical leave or
other leave wi th pay .

' . . 

Mathematics instruction and a
, system of sabbatical leave '

other leave with pay

. . . . . 

To tal I) 0. .. "

Unweighted number of schools

Non-Ph.D, Granting Schools

II Public PrivateTotal II Control Control
It .-

, .

II -%
11100II 

39 

61 
100%CII 100%

(89) (88)11 (37) (37) (52) (51)

97 '

100%
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3A. Who is eligible to participate (in this system of leave)?

===========;=====================-=;-;========== ==============--==-==

Variable
Non-Ph.D. Granting Schools

II, PublicTotal II Control

II 100%

(58) 

Eligibility reported to be based on:

Years of service only

. . . .

42%

Rank only 0 0 I) 0 /I . . . 0. 0. 
Tenure status only

. . . . . .

Combination of rank and years
of service

. . 

. 0 

. . . . 

Combination of tenture and yearsof service 0 . . . 

. . 

Basis indeterminate

No regular system but leave with
pay can be arranged 0 . . . 

Total 100%

Unweighted number of schools
with some leave with pay

56%

(29)

Private
Control

33%

100%

(29)

What proportion of your salary does school pay when you are
on sabbatical?

School pays set fraction of annual
salary 90% 90% 89%

School pays full salary minus pay for
substitute

School pays flat amount regardless of
amount of annual salary

Amount paid indeterminate

Total 100% 100% 100%

Unweighted number of schools
wi thsome leave with pay (58) (29) (29)
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3C. (1) Since the sumer of 1959
year) j has any member of
sabbatical or on simil
been on sabbatical... 

(and including this academic
the mathematics faculty been on
leave with pay? How many have

========================-=-============================================

NonDPh. Granting Schpols
Variable

Public PrivateTotal Control Control

leave though school hasone '

70% 65% 73%sys tem

One' gone

Two gt)ne

Three or more gone

Indeterminate whether any gone

100%'Total 100% 100%

Unweighted number schools
with Some leave with pay (58) (29) (29)

(2) Why is that (that no one has been on sabbatical or leave
with pay when school has such a system)?

No one eligible in the period specified

Someone eligible but did not request leave for
indeterminate reason

. , . , , . , . . . . . 

Someone eligible but , did not request leave because of heavy
workload, staff shortage

. . . . . . . . 

Someone eligible but did not request leave because of
inadequacy of financial arrangements

. . . . . . 

Some'onee ligible but did not request leave because of other
given reasons. 0 0 0 " . (I 0' 0. 1) Qc I) 0 I) I) Go It

Total
25%

Indeterminate why no one has been on leave

Total

. . 

o 0 () 0

101%I) It 0' (I CI CI 0' 0 
Unweighted number of schools with some leave with

pay but no mathematics faculty member on leave
in period specified

. . . . ' , . . . . .

(35)

reason.
Total is more than 100 per cent because some gave more than one
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n faculty members from (SCHOOL) ever take leave without ay,
to study or write, do research , serve as a visiting professor
elsewhere s or take a temporary job with government or in in-
dus try?

=======-================================================================

Non-Ph. Granting Schools
Variable

Public PrivateTotal Control Control

No mathematics instruction
Some instruction but no salaried
mathematic, instructors (Catholic
schools)
Some instruction and salaried
instructors 11100

No leave without pay system

Some leave without pay system 100

Total 100% 100%100% II

Unweighted number of schools (89) (87)11 (37) (37) (52) (SO)

Since the summer of 1959 and up to the present , has (any
member of the mathematics department) (anyone who teaches
mathematics) taken leave like this

No one on leave though school has
sys tem co 0) 0 " " 0 0. 0 " " 11 0 " 0

One instance of leave taken in period
specified

. .

' 0 . 0 . . 
More than one instance of leave taken

in period specified

. . 

0 , , . 
Indeterminate number of instances of

leave taken in period . 0 

. . 

Irideterminate whether such leave
taken 0. (0 (I " 0. " 0 " I) 0' " 0. 0 " 

Total o " " o " I) '" .

Unweighted number of schools
wi th leave with6u t pay
sys tem . 0 . . IT It co . 

Q2% II

19 

100% II

(83)11

5.9% 64%

100% 100%

(37) (46)
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In your opinion what is the main benefit the individual fac
ul ty member derives from being on leave?

Variab Ie

=2=======;====;====;=============

======--==== ==========

F==============

No mathematics instruction (I 

Some mathematics instruction and
ins truc tors

. . . . . . . . . .

Chance to continue own formal
education

. . . . . .

Chance for rest, vacation, release
from pressure .

" . . " ' . .

Opportunity to ' further career , to
advance financially

. . . .

Opportunity to pursue ow interests
in the field

. . . . , .

Make facul ty member a better
teacher 0 (l I) 0- (I . 0 t) CI 0

General , unspecified bene i ts
No answer to question 0) . (I (I (I (I .

Tota

, .

I) (I (I (I (I II (I (I 
Unweighted number of schools

Non Ph. Granting Schools

Public PrivateTotal Control Con t rol

II..

11100

39 

52 

192% 166%174% II

(89) (88)!! (37) . (37) (52) (51)

Total is more than 100 per cent because some reported more than
one benefit.
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at is (SCHOOL' S) policy as far as faculty members attending
out=of..toWn professional meetings is concerned? Does it just
permit time off for such purposes or permit time off and pay=
ment for some portion of ' expenses , or just what?

========================================================================

Non-Ph. Granting Schools
Variable Public Pri vate

To tal Cont' rol Control

No mathematics instruction ii 

..%

Some mathematics instruction and If.

. instructors 1100
No set policy
Policy of no time off expenses.
Policy of time off for anyone but 

expenses only if society officer,
meeting participant or school
representative.

Above poiicy plus for oneexpenses
mee ting for all other staff 

Policy of time off and expenses
under other set conditions

Policy of time off and expenses
but conditions unspecified

No answer to question

. IITotal 100% II 100% 100%

(37) (52) (51)Unweighted number of schools (89) (88)11 (37)

6A,

Ii 100

100% lOO% 100%

(89) (88)" (37) (37) (52) (51)

;: 

How frequently can anyone faculty mber take time off to
attend meetings?

No mathematics instruction 0 . ,
Some mathematics instruction andinstructors Q ,

No set policy 0 0 (I (I (I (I
Policy of no time off, no expenses.

Policy of time off and specified
limit to number of ab ences . . 

Policy of time off put no specified
limit to number of absences for
anyone facu1 ty member

. '

Policy of time off but indetermi-
nate whether or not there are
specified limits 0 . . 

. , 

No answer to whole question

. . 

Total
Unweighted number of schools 0 .
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7A. On the average and disregarding instances in which the teaching
load is lightened due to administrative duties or research, 
how many hours each week in the regular ,school year do mathe
matics facul ty members at the various ranks teach?: (How many
hours a week altogether do staff at the various ranks teach?)

=== --------=----------------------

c-------

=-- =------- ------=---- - --..------ ---------------------- -- ---- -- --- -------------- ---

Non-Ph. Granting Schools
Variable

II Public PrivateTotal II Control . ControlII 

....

No mathematics ins truc tion 11 

..%

Some mathematics ins truc tion
addfimic ranks school II 

..,

Sqme mathematics instruction and
academic ranks school 11100

FULL PROFESSOR

8 hours less per week
, 9 hours 0 "
10 hours

hours
12 hours

hours
4 hours

hours

.' .

16 hours or more

Total 100% il 100% 100%

Unweighted number schools (89) (84) 11(37) (31), (52) (47)II 
ASSOCIATE PROFESSOR

8 hours less per week
9 hours If 

10 hours

hours II 

12 hours
13 hours
14 hou rs
15 hours
16 hours or more

. ,;

Varies or no answer

Total 100% 100% 100%

-, . .

(84) .Unweighted number schools (37) (47)

Stands for less than one-half of one per cent hroughout.
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7A. Continued

==-=-------------------------------------- ---------- ====--======- ------ --------------------------- -------------- - --

Non-Ph, Granting Schools

Variable
II Public PrlvateTotal " Control Control

ASSISTAN PROFESSOR ' ii

8 hours less per week II,

, hours
10 hours
11 hours 

12 hours
13 hours
14 hours

15 ,15 hours
16 hours or more

Total 100% 100% 100%

INSTRUCTOR Ii .

8 hours less per week
9 hours

11 10 hours
11 

11 ,hours
12 hou rs
13 hours
14 hours
15 hours
16 hours or more
Varies 01: no answer

Total 100% 100% 100%

TEACHING ASSISTANS

School has academic ra.nks but no
teach ingas s i stan ts 53% 32% 66%

Schoo 1 has academic ranks and
teaching assistants

47 

To tal 100% 100% 100%
Unweighted number schools (84 (37) (47)
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7Bo Is the teaching lo d at SCHOOL) usually lightened when a fac=
ul ty member takes on 

==== ==:===== ====== ==-===-====-===========================

Variable

No mathematics instruction I) " I) 0
Some mathematics inst ction and
instructors 0 . 0 . . . 0 0 . 0 0 

ADMINISTRATIVE DUTIES?

Usually ligh tened . 0 0
Notu$ually lightened
Xpapplicable . 0 . 0 0

I) I) 

(I 0 (I 0

JOB OF ADVISING STUENTS?

Usually ligh tened 

. . 

0 0 
Not usually 11gh tened 0 0 0 . 
Inapplicable 0 . . 0 0 0 0 0 0 .

COMMITTE WORK?

Usually lightened 0 0 . 0 .
Not usudly lightened . 0 
Inapplicable . 0 . 0

RESEARCH PROJECTS WITH OUTSIDE
FINANCINtG? .
Usually lightened 0 0 0 . . . 
Not usually 11gh tened 0 0 0 0 . .Inapplicable 
No answer 0 0 0 0 0 0 0 0 .

OUTSIDE CONSULTATION WORK?

Usually lightened . 0 . 0 

. . 

0 .
Not usually lightened

. . . .

Inapplicable 0 . .

. . 

. 0 
No an5!'wer (I 0 (I (I (I I) 0 1; I) t; 

Unweighted number of schools

Non=Ph . Granting Schools

Public PrivateTotal Control Control

"'%

II,

100

71% It 72% 71%

10% II 12%

84 

6% W

87 100

27% II 23% 29%
32 
39 

10%7% II
60 

(89) (88)11 (31) (37) (52) (51)
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Q' 7C. At (SCHOOL) what is the usual length of the term of office of
the chairman (or head) of thamathematics fa ulty?

Variable

==========================================;======.==;;=;================

No mathematics instruction

. . . . . .

Some mathematics instruction and
instructors but single-person faculty
or no full-time instructors

. . , . 

Some instruct rs and instruction and
more than one full-time equivalent

Usual term of office without limit.
Usual term of office limited and

depends on administration

. . 

Usual term of office limited to set
number of years with no excep-
tions reported

. . . . . . , .

Usual term of office limited to set
number of years with exceptions
reported 0) 0) 0 0) 0) 0 0 0 . . . 

Usual term of office indeterminate,

Total . 0 0) 0 0 . 0. . . .

Unweighted number of schools

7D.

Non-Ph. Granting Schools

PrivatePublicTotal Control Control

11 

..%

11100

100% II . 100% 100%

(89) (84j (37) (37) (52) (47)

How much does the senior faculty (in the deparbnent) have to
say in the choice of the head (chairman)....agreat d , a
moderate amount , or almost nothing at a1l7

Great deal
12% 14%

Moderate amount

Almost nothing

senior facul tyanswer or no

Total 100%11 100% 100%0 II

Unweighted number of schools (84il (37) (47)
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How is "academic tenure" attained here? Does ' it depend on
reaching a certain academic rank, or is it acquired through
a combination of rank and years of service, or what is theprocess? 

==================-================== -====== ======================

Variable

No mathematics instruction

. . 

ome mathematics instruction and
instructors

. . . . . . 

Years of service only

. . . . . .

Combination of years of service
and academic rank

. . . . 

Rank only . 

. . . .

Combination of years of
and academic degree

Other combinations

0- 0 Co 0. .
service

0. 0 G .
Tenure system but indeterminate

requirements

. . . . . . . . 

No tenure system, non Catho1ic
,school

. . . . . . . , . ,

No tenure system, Catholic
schoo 1 

. . . . . . . . 

Total (I (I . . II 9
Unweighted number of schools

NoncPh,D. Granting .Schoo1s

II,

hoo
II .

. 26 

100% II 100%

(89) (88) (37) (37)

Total II Public
II Control

prIvate
Control

100%

(52) (51)
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Does (SCHOOL) have a compulsory retirement age or an age at
which tenure terminates for faculty? What is it?

Variable

==== ==;;============-=======;=== =-==== ===============================

NonDPh.D. Granting Schools

No mathematics instruction

, .

Some mathematics instruction and
ins truc tors

. . . . . . . . . . 

No compulsory retirement age or
tenure termination reported

Retirement age of 65 

. . 

Age of 66 

. . . . . . , . 

Age of 67 

. . . . . . . . . .

..e of 68 0 . co 0 0 0" 0" " .

Age of. 69 CI co '" . . 

. . 

0 . 0 . .
Age of 70 or Qver 

. . , . 

Total o . . 40 .

Unweighted number of schools

Pub lic PrivateTotal Control Control
11 

..%

II,

11100

. II

100% 100%100% II

(89) (88)11 (37) (37) (52) (51)
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Q 10. What would minimum and maximum salaries in the mathemat:ics
department be for 0 (For people who teach mathematics
here what would minimum and maximu salaries be . . . 1)

==========-============================; ===============================

Non Ph. Granting Sch()ols
Variable

PrivatePublicTotal Control Control

No,mathematics instruction 2'7 "''7 3'7

SOme mathematics instruction but no
ranks no salary, or no scale

Some mathematics ins truction and ranks
and salary scale

FULL PROFESSOR MINIM
Less than $5 500 9% II 10%
$5. 500 '" 6 ;499, 13 

$6. 500 '" 499 24 

$7, SOO 8 .499 17 

500 - 9 , 499
$9 , 500 =10 499 18 

$10 500=11 , 499
$11 500 and over
No answer

Total 100'7 100%100'7 II

FULL PROFESSOR MAIM
Less than $7 500 6% II

"'%

9'7
$7 , 500 = 8,499

, 500 = 9, 499
$9 500 =10 499
$10 500=11 499
$11$ 500..12 , 499 11 

$12 500"'13 ,499
$13, 500=14 499
$14, 500 =15,499
$15 500 and over
No limit or no answer

Total 100'7 100'7100'7 
Unweighted number of scbools (89) (70)11 (37) (31) (52) (39)
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Q 10. Continued

======================== === ===== == =====-====== =====;==========-. .

Non-Ph . Granting Schools
Variable ii Public PrivateTotal ControlII 

Control

ASSOCIATE PROFESSOR MINIM
Less than $4, 500

, 500 499
500 499
500 .. 7, 499

$7, 500 499
500 and over
answer

Total, 100% 100% 100%

. '

AsSOCIATE PROFESSOR MAIM
than $5, 500Less

$5, 500 499
$6, 500 - 7, 499
$7, 500 -8,499

, 500 499
$9, 500 -10 499
$10 500-11 499
$11 , 500 and over

. No answer

100% 100%Total 100%

ASSISTANT PROFESSOR MINIM
than $4, 500 10%Less

$4, 500 .. 5, 499
500 499
500 and over
an swer II 

100% 100%To tal 100%

ASSISTAN PROFESSOR MAIM
Less than 500

..%

$5, 500 499
$6, 500 .. 7, 499
$7 , 500 - 8 499
$8, 500 499
$9, 500 and over
No answer

Total 100% 100% 100%

Uriweighted number of schools (70)11 (31) (39)
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Q lOB. Would this salary cover "off campustt teaching evening courses 
and. the like or would there be added reimbursement for teach=
ing such courses?

============================= ============

==========a====m=
Non=Ph. Grantin.g Schools

Variable
Public PrivateTotal Control Contr?l

Would caver such activities 30% 34% 8'7

Would not cover all such

Inappl icable; school offers none

answer

Total 100% 100% 100%

Unweigh ted number schools
with rank, and set salary
scale (70) (31) (39)

II '

Q 11. Is any restriction placed on faculty summer activities Orincome? 

===== === ===== ====== ====;; ==============================

Non=Ph.D. Granting Schools

Variable

No mathematics instruction 0 . 

Same mathematics instruction

. . j) :

Public PrivateTotal
C on t1; Control

II roo 

100% I! 100% 100%

(89) (88)11 (37) (37) (52) (51)

No restriction of any kind

Restriction on activities

(I 0 0 0

(I 0

Restriction on income 

Restriction on both (I 0 C 

Total (I 0 0 0

Unweighted number of schools
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Q l2A. How: are the organization and content of undergraduate
mathematics courses determined?

------------------------------------. - --------------- ------------------ ============= ==== ===

Variable

No mathematics instruction

, Some mS!thematics instruction but
no prQgram. in matheniat ic:s 

. Some mathematics' instruction and 
program irim thematics . . 

By individual instructor(s) only

By course chairman only

By. faculty c011ittee , staff as
whole

By department head only

By combination of individuals
above

Depends on course level

Depends on number of sections

, No, answer

.. .. . . 

Total

.. " " " .

Unweighted number of
schools

Non.,Ph. D. Granting ,schoolsII 
II Public
II Control

1100

20 

100% 
.11

(89) (86)11 (37) (37)

Tot al

100%

Private
Contro 1

100%

(52) (49)

l2B, And who usually chooses the textbooks for courses?

:Indlvidual instructor(s) only 31% 17% 39%

Caurse hai rman only

faculty committee staff as whole,

, Combination individuals above

Depends leve 1course
Depends on number sections

Total 100% 100% 100%

Unweighted number
schools (86)11 (37) (49)
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Q 13 13A. Does the mathematics department (do you) do anything specia
to ensure effectiveness in the teaching of undergraduate mathe
matics courses? How do you go about itZ

===== .============================= .

Variable

No mathematics instruction

. . 

Sqme mathematics instruction and
instructors

. . . . . .

. 0 0

Employ no procedures to ensure
. effective teaching

. . . . . . 

Employ procedures only with TAB
or graduate assistants 

. . . .

C:ol1fer with individual teachers

. .

Dtscuss at faculty meetings

. . . .

Observe visit classes

Confer with observe students
Consu1tation cooperation of those

teaching same cQurse 

. . . . 

Other procedures 

. . . . 

No answer whether or not procedures
employe

. . . . 

Total 0 0 Q 0 0 0 
Unweighted number of schools

===========---=============

Non Ph.D. Granting Schools

Total II Public
II Control

II =%

II. 
11100

29 

54 
40 .

18 

II.

158%. II l67%.

(89) (88)1! (37) /(37)
-'1

.- . . -' -

2%.

Pri vate
Control

3%.

150%

(52) (51)

ota1 is more than 100 per cent because some. reported more than
one procedure.
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When promotion (in rank) is under consideration, how does the
mathematics department (would the mathematics staff) rate the
importance of teaching ability, amount of publication , research
ability, administrative ability, and personal characteristics

. . 

(and academic degrees) ?
And how would the school administration as a whole rate these
five (six) considerations , would you say?

==-==================== =============== =====

Departmental Rating II Administration RatingII 
Private II II Public PrivateII ota II 
Control 

' '

II Control ControlJ., 
II 2% II n 1.
II lo ll 5II II II 88 II 95II II II 

II,

91% II 85% IIII 12 II II II II II II II II 
1% II 5% n2 I 

11 21 
32 II 3633 II 32 II II II II II 
8% II 2% IiII 20 

14 II 22 
40 II 41 
12 II 15 II II II II 
..% II *% IIII 9 '34 II 39 

33 Ii 17 
30 II 35 III II (52)(48)11 (89)(80)11(37)(34) (52) (46)

II PublicTotal IIControl

II 

II, 9

1191
II,

91% 

26 
21 
35 
12 

ADMINISTRATIVE ABILITY 

% II

33 
32 
31 

Unweighted numbe 
of schools (89)(82) 

I! 
(37)(34)

Q l4B.

================

Variable

No instruction

Instruction but
no ratings
Instruction and
some ratings

First 0
, Second

Third 0 0 .
Fourth o
Fifth 0 0 .

AMOUNT OF PUBL CATION

First

. . . 

Second 
Third

. .

Fourth 
Fifth

. . 

,RESEARCH ABILI

First

. . .

Second
Third

. . 

Fourth
Fifth

. . 

First

. . .

Second

. .

Thi rd . 0 .
Fourth
Fifth 0 . .

91%

..%

83% 86%

..%



-------- ---- --- ==========

=========w==========

===========---------------------

Department Rat i ng Administration Rating
Variable

II Public Private IIPublic PrivateTotal II 

, '

Control II 
Total IIControl ControlII Control

PE:RSONALC RACTERISTICS
First

'%' ': "'-

Second
Third
F'OtirtK
Fifth

(82)11 (48)11 (80) "

QI4A. 14B, Continueq

Unweighted num-
ber of schools

ACADEMIC DEGEEES

First

, ,'. 

Second
Third. .

: Fourth
Fifth
Sixth

'(nweighted num-

ber of schools
, with , tl small"

dep:artm 11t; and
giving r1!1;ing
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, (34)

5% II
62 

(23)11

(34) (46)

26% II
51 
10 

.11

II:

(24) 

Q IS. Here at. (SCHOOL) is there any limit on the nunber of years
a, faculty member can sp n4 at the vario s academic ranks?

========= ===*======= ==;=== ====- ==========================

, Variable Total

Non,. Ph ",D, Granting Schools

(89) (83' 1(37)Unweighted number of schools

No, matnematics instruction , .

' . 

SOme-' :IIath matics instruction but no
academic ranks or Catholic orders only.

'.' Some instruction and academic ranks
?p,d at " least some lay, faculty

,. . , .'.

, No limit for any ranks in school
Some limit for at leqst one rank

PublicI Control Private
Control

317

100

(37) (52) (46)
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, Q 15A. What is . the limit at the rank of Instructor?
Professor? , Associate Profeasor?

ochools have some limit for at least one rank:

Some limit on number of years as Instructor

.. .. .. ..

Some limit on number of years as Assistant Professor

. Some limit on number of years as Associate, Professor
Unweighted number of schools

. .

Assistant

Total

100%

63%

20%

(22)

Q 16. . About how many' individuals who taught mathematics
the rank of instructor , . lec turer , or higher, have
during the paat five years?

here. at

left

==== ============================== =================== =========

N(;)I, Ph, D. Granting: SchoolsII 
Total II.Public

a Control

Ii -%
11100

II,

100% II . 100%
, II

(89) (88)1 (37) (37) (52) (51)

Variable

, No mathematics. instruction

Sbmemathematics instruction

O. .. 

.. .. , .

None left

. Some left

.. .. .. .. .. .. .. .. .. .... .. .. ...'" .. . .. ..

, Indeterminate whether any left

Total

.. .. .. .. .. . .. 

Unweighted number of schools

, Q 16A.

Private
Contro 1

100%

How many of thes W9uld you have liked to have stay on?

Wanted none stay 16%
' Wanted some but not all stay
Wanted. all stay
Indeterminate whether not wanted

any stay

Total

.. .. .. . . 

100% 

(74) 

.. .. ..; ,

Unweighted' number of schools
with some mathematics teach-
ers known to have left during
past five years

. .

23% 12%

100% 100%

(33) , (41)
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Q l6B. Among those you would have liked to have 'stay on, what were
the main reasons they left, would you say?

and
Q 16C. In how many cases would your being able to pay a higher salary

or award a promotion have enabled you to keep here someone you
wan ted to keep? 

=====================.._========== ====== ======== ==========

Non Ph. Grantil1g Schools
Variable

Public PrivateTotal Control Control

Salary, financial reasons pecified 26% 45% 16%

Promotion advancement greater
chance for them

Bigger school school with graduate II.,

department

Continue own education
Other personal heal th,reasons:

fami.

Retirement age

MiscellaI\eous primarily aspec t s
school its facilities

Indeterminate reason

Total a 170% 120%137%

Unweigh ted number schools
with teacher teaving whom
schQoLwould' have , '1ik:e,dt:o
have SitaY.

. .

(58)11 ,(25) (33)

one.
8.otal is ' more than 100 per cent because some reported more than
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Q 16D. Of those you would have liked to keep, how many went to teach
at another college , went into business or industry, went into
government work, went back to their studies?

===.-========================= ======= ==============================

Non"Ph. Granting Schools
Variable

Public ' PrivateTotal Control Control
One or more:

Went teach another college 45% K 59% 37%
Went into business industry II,

Went into governent work

Went back their studies

Re ti red
Miscellaneous des tinations
Ind' eterminate des tinat ions

Total a 132% II 163% 116%
Unweighted number of schools

with teacher leaving whom
school would have liked

have stay (58)11 (25) (33)



-139

Q 17 17Ao About how many of the individuals currently teaching mathe'"
matics here have received outside job offers for work in mathe
matics during the past five years! Were these offers primarily
from indus ry J government or other schools?

======-=======================.======-============= ====-=======

Variable
Non PhoD. Granting Schools

No mathematics instruction 0 . 

Some mathematics instruction but
small" department

. . 

0 0 . . 0 . 0 0

Some mathematics instruction and
"large" department 0 0 . . 0 0 0 0 . .

No outside offers

,. 

that respondent

One or more offers

to current staff
is aware of 0 0 
from industry

One or more offers from government,

One or more offers from' colleges
or universities 0 0 0 . 0 . . . 

One or more offers from other or
ndeterminate sources 0 . 0 . .

Indeterminate whether or not any
offers to current staff 0 . . . 0

Total 0' 0 0) 0 0 "

To ta

II .
II ,.

II, 38

II 62

11 
32 
22 

68 

II 
II Public
II Control

Private
Control

Unweighted number of schools

141% II 151% 130%

(89) (61)11 (37) (30) (52) (31)

a counter offer of promotion
keep these people here!

11% II

21 
61 

II '

100% Ii

(61)11

otal is more than 100 per cent because some reported more

l7Bo Did your school make
increase in order to

No o tside offer that respondent is
aWc;re of (I 0. (I (I 0 0, 0 0- 0 0- 1; II 0

At least one instance of counter offer
reported (I - (I f) CI 0 0 0 (I (I 0 

No instances at all of counte offers
reported o

. . . . . . . .'.

Indeterminate whether or not any
counter offers made

. . . . . '

Indetermihate whether or not 'any out
side offers made originally

. . . ,

Total (I 0 . 
Unweighted number of schools

wi th ' ''large , department

than one 

100%

(30)

or, salary

16%

100%

(31)
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Q 18. (ll) Aside from teaching assistant haw many members altogether
have bee added to the mathematics staff in the past five years?

--====-===-=.-==--======--===-====-===-=================== =====

Non':Ph. Granting Schools

Variable
Public PrivateTotal

II Control ControlII 
No' mathematics ins truction
Some ,mathematics instruction and
instructors 11100II ,

No additions past five years
One addi tion
Two addi tions

. -

Three additions
Four additions
Five or more additions

Indeterminate number added

Total 100% II:' 100% 100%

Unweigh ted number of schools (89) (88) Ii (37) ' (37) (52) (51)

18A. (17A) At what ranks did they come'l

One or more ins true tors added

. . . .

62% ii

172% II

(I,

(82) 
ii,

79%

14 '

" 52%

52-One or more assistant professors added

One or more associate professors added

One or more full professors added

Addi tions in "noooranklt school or at
indeterminate rank

. . .. . . . . .

Total

. . . . . . . . .. . .

206% 152%

Unweighted number of schools
with mathematics teachers
joining staff in past f
years t . . . 0 . . . (46)

otal is more than 100 per cent, because some schools added more
than one, to staff.



-141-

Q l8B (17B) Were you able to get people for the academic years you
needed them or did you have to postpone filling sQl!e vacancies?

-======-8B88

======== ========-=-========

Non Ph.D. Granting Schools

Variable

o postponement but sac ifice inqua.lity possible 

. , . . 

.. Some postponement

. . . . . . . . 

Indeterminate whether or not post

PQnement () 0 0 (I I) 0 (I (\ (l CI 0 0

Total (p 0 I) 0
Unweighted number of schools

with mathematics teachers
joining staff in past five
years (I ., 

(\ 

'" 0 0 00 0 0 

Public PrivateTotal Control Control

51% II 41% 57%
, II

44' 59" 36-

100% II 100' 100(
, II

(82)11 (36) (46)

Q 19 (18) Do you have any vacancies on the mathematics faculty
(staff) now? At which ranks?

=========== ===== ==========-==========

Variable

No mathematics instruction

. . 

Some mathematics instruction and
instructors

. . . . . . . . 

Instructorship(s) . . 

. . . . . .

Assista.nt! professorship(s) .
Associate professorship(s) .
Full professorship(s) . . 

Vacancy at indeterminate rank or in
no=ranktl school

. . . .

No empty slot but unde staffed
No current vacancy in any sense

. .

Total

. .

I) 0 0 o 0 ;00 (I . 0

Unweighted number of schools

===============================

Non Ph. ' Granting Schools

II PublicTotal II Control
Private
COntrol

"'%

11100

12 
12 I!,

20 

'* 

110% II 123% 101%

(89) (88 (37) (37) (52) (51)

otal is more than 100 per cent because some schools have more
than one vacancy.
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Q 20. (19) When there is a vacancy, what enera1 procedure do you fol-
low in searching for possible recruits to your faculty (the
mathematics staff)?

======== ===========================-======================== ====

Variable

NQ athematics instruction

. . 

Some mathematics ins truction andinstructors 

" . . . . 

Get in touch by phone or in writing
with other colleges , graduate
departments

. . . . . .

Recruit in person on campus

. .

Send out printed announcements
fliers , notices

. . . . ,

Send representatives to professional
meetings , conferences

. . . .

Review professional society job
ro s ter s 0 0 . . . 0 . . . 0 0 . 

Get in touch with employment
agencies , teachers I agencies
other than those maintained ,

professional societies

. . , , 

Look over own graduates and
students 0 0 0 0 0 0 . . 

Review unsolicited applications

Canvass own faculty for suggestions

No answer on general procedure

Total . 0

Unweighted number of schools

Non-Ph.D. Grant ng Schools

,II

Total II Public
II Con tro1

II 

..%

HIQQ
II 

74 

19 
20 

45 

II,

10 II..

194% II 198%1\ (89) (88)11 (37) (37)

Private
Control

192%

(52) (51)

ota1 is more than 100 per cent because some reported more
than one prQcedure.
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Q 21. (Asked only for schools with "large" departments.

During the past few years some schools have found it necessary
to hire younger mathematicians or those with less experience
or preparation at higher salaries or rank than more experienced
people already on the staff. Has your department found itnecessary to do this? 

=============-========--===========

Variable

No mathematics instruction

. , 

Some mathematics instruction but
small" department

. . . . . . .

Some mathematics instruction and
tllarge" departmen t 

,: . . . . . . . .

No unusual prac tices according to
responden t .

. . . .

Some unusual practices according
to respondent

. , . . . . . . . 

Total o .

" .

Unweighted number of schools

Q 22A.

=======================

Non";Ph. Granting Schools

- I -
PrivateTotal II Public,II "Control Control

II,

g,%

rr, ,.
II 38
II.

It 62'II 

100% 100% 100%

(89) (30) (52) (31)(61) 11(37)

(lOA) Compared to other departments (fields) at 
(SCHOOL) 

you . think that mathematics has had less dHficu1t;y oqtthe
same amount of difficulty, or more difficulty in finding' qual..Hied teachers?

===== ---==;:============ ============== ===---======-=:;;=============

Nong,Ph. Granting SchoolsVariable
pub1 ic Pri va teTotal

II Control Con trol

No mathematics instruction

..%

Some mathematics andinstruction
instructors "100

Less difficul ty

Same amount difficulty
More difficu

answer

To ta 1 100% 100% 100%,
Unweighted numb er schools (89) (88) 11(37) (37) (52) (51)
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Q 22B (20B) Thinking of the people who ve become available to teach
college mathematics Since late 1957 (that is ) in the po
sputnik years). would you consider them, as a group. better
about the same. or poorer than those who began to teach before
that , in terms of the following:

=-==-==========:========================================

.m= =====a====

Variable

No mathematics instruction

Irtstruction but no ratings given
Instruction and ratings given

. , , .

TRAINING FOR TEACHING UNDERGRA MATH?

Recent better

. . 

. 0 

. . 

Recent about same . 0 0 , . . 
Recent poorer

. . . . 

0 . .
APTITUE FOR TECHING UNERGRA MATH?

Recent better

. . . . 

Recent about same,. . 0 . ,
Recent poorer . 0

, . . .

No answer . 

. . , . , . 

INTEREST IN TECHING UNERGRA MAnn

Recent better

. .

Recent about same
Recent poorer

. . 

No answer

. . . ,

o . CI . . 

o 0 0 .

INNTE ABILITY TO DO RESEARCH IN MATH:?

Recent better

. . 

Rec n,t about same

. . . .

Rece t poorer

. , . . . . 

No answer

. . . . , . 

GENERA INTELLECTUAL ABILITY?

Recent better , 0 ' 0 . 

. . , . . .

Recent about same

. " . . . . 

. 0
Recent poorer

, . 

. 0 

. . 

0 ,
No answer

. , . . ' , . 

Unweighted number of schools

Non-Phon. Granting Schools

Total
II Public Private

ControlII Control

11100

43% 32% 52%

II.

19% 26%23% II

35% 35% 35%
45. 53_ 39 H

24% 16% 29%

II,

II H

25% 23% 26%

(88) (75) 11(37) (37) (51) (38)
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Q22IL (lOB) Continued

==== ===================================

Variable

(Asked only for schools with "large
departments)

APTITUE IN TECHING . GRAUATE MATH?

Recent better . Q 
Recent about same 
Recen t poorer
No answer

, , 

o 0 
o . 

INTEREST IN TECHING GRAUATE MATH?

Recent better

. . , .

Recent about same
Recent poorer
No answer , Q

Q 0 0 0 

.. 0 0 

Unweighted number of schools
with tt1arge" d'epartments
and giving ratings

. . . . 

22C.

No mathematics instruction o 0 '
Some math atics instruction andinstructors 

. . 

Very hard , Q

Somewhat 'hard
Not hard at all

(I 0 0 

No answer

. . 

. Q

Total I) a 0

Unweighted number of schools 

=================

e========
NonQPh,D. Granting Schools

Pub lie PrivateTotal Contro1 Control

26% I 22% 29%
40 

43% 24%33% II
38 31.

(56)11 (30) (26)'

(has it been)
to locate and
want?

, 3%

100%

(52) (51)

(20C) Generally speakings have you found it
very hard somewhat hard or not hard at all
hire faculty members of the caliber that you

. II

II 

100

57 
35 

:3 
100% I! 100%

(89) (88)1! (37) (37)

. -
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Q 22C . 1. (2OC . side from the general shortage of mathematicians 
what do you think the ajor reaSons for this are?

========================================

Variable

Some mathematics instruction and
recruitment "not hard at all" 

. . 

Some mathematics instruction and
recruitment "very" or " somewhat hard"

Salary, pay specified

. . . .

Nature of school i s mathematics
rogr C1 . 0 0 6 a 0 0 0' Co 6 . (I II

Location ot school other than
climate

. . . . . . . ' .. .

Problem of "integration" specified.
Necessity fOr certain personal

characteristics in faculty (e.g.,
specific race , sex, religion) , .

Competition but not in payor type
of work 0. (I a . 0' 0 0 . It "

Competition between research and
teaching a 6 0 . . . 

. . 

It 0

Characteristics of this school

Miscellaneous reasons II . 'P 0 0
No reason , no reason other than

shortage

. . . . . . 

Total

. . . . 

o a 11 0 0 0
Unweighted number of schools

with ins truction . 

. . 

Private
Control

145%

=======:a============

---=======

Non-Ph.D. Granting Schools

II. ,

R 97

72 

16 

18 

II,

145% 

) (81) 11(37) (35)

Total II Public
II Control

142%

(51) (46)

otal is more than lOOper cent because some mentioned more
than one.
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Q 22D. (20D) Considering the problem of recruiting, do you think

, -

that it will bea harder job or an easier job in the next
few ears?

==.. =========================== ======

Variable

No mathematics instruction 0- lO Q . 

Some mathematics instruction and
instruc ors 

. . . . . . . . 

. Harder job.

. Easier job
o 0 0 0 

(I ., 0 (I 0 '0 . 
About the same difficulty. 00 . 

No answer (I 0 (I (I o 0 co ., 'I 0- 0 

Total I) '0 It 0 G CI 0 .

Unweighted number of schools

.. =======================.=====

Non Ph.D. Granting Schools

Public PrivateTotal Control Con t:to 1

1/ .
1/ .
II, -....

lOO
II,

II,.

II.

100% 100%100% II

(89) (88)!i (37) , (37) (52) (51)



-148-

Q 23A. (2tA) When you think of the courses that you ()ffer (the j:nathe..
matics courses offered) from the standpoint of the experience
and academic preparation of the sta f members assigned to teach

are you generally satisfied or are there courses or topic
that aren a t so satisfactory from this standpoint?

--- ========-=======-=========-======================== ==========

Variable

No mathematics instruction (I C) 0 Co 

Some mathematics instruction but no
mathematics program

. . . . . 

0 . . 

Some mathematics ' instruction and a
program C) 0 0) f) 0' 0 0 0 (I 0' ., 0 (I '0 0

General satisfaction with courses

Some dissatisfaction in...
Algebra (I ;) I) 1) 0 0 0) 0' (I 
:Geometry . , 

. . . . 

. 0 

, Analy,sis 

. . . . . . . .

Probability and/or statistics

Other applied course(s) . 

. . . .

Remedial or introductory course

Courses for students in other
disciplines

. , . . . . 

0 . . .
Topology, set theory

Miscellaneous courses

. . . . 

Total a . 0': 0 0) 0 0) O . 0. 0 00 00
Unweighted number of schools 

NonaPh.D. Granting ,Schools

PublicTotal Control

co'1

II'

100
II,

, II

Private
Control

117% II ' 133% 107,%

9) ( (37) (37) (52) (4Q)

. ,

otal is more than 100 per ' centbecause sOme mentioned more
than one 

. ,,
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23:80 (21:8) Would you like to expand your course offerings in mathe
matics? (Would (SCHOOIJ like to expand its course offerings in
mathematics?) What fields or topics would you like to add?

=---------- ----- ---------------------------- ---------===----

c-_--=------

-------------------------- ------------------ ---- -""--

Non Pho Granting Schools
Variable ,II

Public PrivateTotal Control Control

No mathematics instruction
Some mathematics instruction but no

II -

1/ '
mathematics program

Same mathematics instruction and a
program II 100

No addition or expansion desired

Addi tion or expansion in 0 0 

Algebra

Geome try
Analysis
Probability and/or statistics

Computer programing etc.
Set theory topology
Courses for students other

disciplines
Miscellaneous courses
Add new degree program

Indeterminate whether addition or
expansion desired

Total a 182%182% II 181%
II .Unweighted number of schools (89) (86) (37) (37) (52) (49)

ota1 is more than 100 per cent because some mentioned more
than one 
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(22) At (SCHOOL) do you anticipate a substantial increase iri
t:nrollment in undergraduate mathematics c.ourses: in:tfie , xb 
few years? : Do: you: ,think: that your" present ma.thema.tics staff
will be able to handle increased student loador' wilLit
be neces15ary: to: enlarge the staff?

Q 24.

==-== ============================-======================== ======

Variable

N9 math atics 'instruction

, , . .

Some instruction but no one instructor

as much as half time

. . . .

Some instruction and instructors
half time or more

. . . . , , . . 

Substantial increase not antic-
ipated ' 0 0 0 0 . 0 0 . . 

. . 

Substantial increase anticipated;
present staff adequate

. . 

Substantial increase anticipated;
present staff not adequate

Total o . it .

. . 

Unweighted number of schools

Q.25.

Non-Ph.D. Granting Schools

Public Pri'lateTotal Control Control

II,

II,

1100

II'

67 

100% 100% 100%

(89) (86) 11(37) (37) (52) (49)

(23) Does either the school at large or the mathematics de-
partment administer a placement examination in mathematics
o entering Arts and Science students? (DO you adiinister

a placement examination in mathematics tQ .entering Arts and
Science students?)

-==== =--==============================================================

Schools
Variable

School has no Arts and Science Program

School has Arts and Science Program

School Or department administers
examination

. . . . . . . . . .

School or department does not ad-
minister examination but Itplaces
students on basis of others I tests

School or department does neither

To tal 01 01

Unweighted number of schools

Non-Ph.D. Granting

- ii II PublicTotal II Control

II 7%

II 93.

42 

10 
48 

100% II 100%

(89) (80) fl (37) (35)

12%

88-

Private
Control

15%

85-

100%

(52) (45)
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260 (24) Does (SCHOOL) have & program by which students can have
advanced placement" in college mathematics on the basis of
their high school mathematics work?

======== ===== =========================

Variable

No mathematics instruction I) 0 0

Some mathematics instruction 0 . . .
School does have a program

. . 

School dQes not have a program but
plans one I) 0 (I (I (I (I 0 0 (I (I 

School does not have a program and
does not plan one 

. . . .

Total
Unweighted number of schools

Q 27.

" '., ..=============================

Non=PhoDo Granting Schools

Total Public Private
Control Control

97 -98' 11100'

100% 100% 100%

(89) (8S) 11(37) (37) (52) (51)

(25) In the mathematics department (in mathematics) is there
any special program==like an honors program or a sRecial pro=
gram of research projects==for superior undergraduate students
in mathematics? 

============ =========================

Variable

No mathematics instruction

. . . . 

Some' mathematics
program

, . 

Some mathematics
program 0 0 . .

instruction but no

instruction and a

Have a :special p,rogram for superior'
, undergraduates o

. . . ,

No special program for superior
undergraduates 

: . . . 

" To (I (I (I (I (I 0 (I 0
Unweighted number of schools

==============================

Non=Ph,D. Granting Schools

Publi PrivateTotal Control Control

hoo

100% 100%100% 

(89) (86) 11(37) (37) (52) (49)
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Q 28. (26) Do you have any special requirement such as a senior
pap ror thesis or general examinations for mathematics
majors? (Is there any special req irement now?) What is
required specially?

========================================================================

Non-Ph. Granting Schools
Variable Public PrivateTotal Control Control

No mathematics instruction
Some mathematics instruction but no
maj ors 

, ,

Some mathematics instruction and
maj ors

No special requirement

Requi re special paper thes is

Require special ex.amination

Require special courses

Total 104%11 100% 106%

Unweighted number of schools (89) (36) (52) (48)(84)(1 (37)

3.otal is more than 100 per cent because some have more than
one,
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Q 29. (27) In the past few years has there been any particular.
attempt to stimulate undergraduate interest in mathematics
at your school by having your students enter mathematics
contests or through a student mathema.tics club , or some
other means What has been done?

=== =------:-- =------------------------------------------------ ---------- -- - ---------------------- -------------------------------

NonQPho Granting Schools
Variable Public PrivateTotal Control Control

No mathematics ins truc tion
Some mathematics instruction but no
program in mathematics II 

Some mathematics instruction and a
program 100

No particular attempt made

Used contests tournaments com
petitions

Clubs fraternities
Visi ts by mathematicians other

scientists
Trips to universities, laboratories
Seminars discussion groups

Other awards, prizes films
. II

Total a 146% 138%141% II

Unweighted number of schools (89) (86) II (37) (37) (52) (49)

ota1 is more than 100 per cent because some mentioned more
than one.
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Q 3D. (28) During the 1960=61 academic year were any advanced under..
graduate students or graduate students employed in connection
with a mathematics course in any capacity--such as paper-
g:rader computing clerk or research or teaching assistants?
In what capacity(ies) were they, employed?

===== =================== ============

Variable

No mathematics instruction

Some mathematics instruction but no
program 0 " 0 " " 0 (I 0 j) 0 0
Some mathematics instruction and a
program I) 0 " " (I " (I 0 " (I " 0 

Employed none CI (I 0 (I " ., 0
Employed as paper grader or reader.

Employed as teaching assistant . 9

Employed as research assistant

Employed as computing clerk

. . . .

Employed in other capacities: 
laboratory help or drill session

Total a . $ 0 (I 
Unweighted number of schools 

========= ====;===============

Non-Ph.D. Granting Schools

Public Private
To tal Control Control

II,
11 00

II,

122% 130% 120%

(89) (52) (49)(86) 11(37) (37)

one.
Tot l is more than 100 per cent because some mentioned more than

30D. (28D) What was the principal reason you didn t employ any
student to help like this? (students weren t employed for
work like this in mathematics?)

II .. II 0 C

Lac k 0 money (I 0 (I 0 " (I " (I ., (I " .. 0 0 I) " 

., " " 

No need of such help 0 . . 

. . 

. 0 

Against school policy 0 0 0 0 . . 

. , . . 

. 0 

Miscellaneous reasons
Reasons indeterminate

o " I) (I (I (I " " ., (I "

Total a 0 0

., " " 

(I " I' 0 "
Unweightednumber of schools not employing students

(I 0

(I " (I 0 . (I 0 " 

.. " Q 0 122%

(28)

otal is more than 100 per cent because some mentioned more
than one 
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Q 310 (29) . In mathematics classes for undergraduates , have you ever
used any of the following techniques, either on a regular
basis or experimentally? If so , did the $taff find it gen-
erally satisfactory or unsatisfactory?

=====================================

Variables

o mathematics instruction

Some mathematics instruction

, .

LEC CLASS, WITH SMALER QUIZ:
SECTIONS '1

No : 0 (1 0 (I 0 (I 0 (I (I (I (I 0 0

Yes atisfactory , . 

, . . .

Yes , unsatisfactory

, . , . . ,

Indeterminate whether used or not

LECTURE CLASS WITH "HELP" SESSl'NS?
No 0 0 0 (I. (I, (I ' 0 0
Yes , satisfactory

. . , .

Yes , u:nsa tisfac tory

. . . . , . 

Yes , indeterminate whether sa is-
factory or not

. . . . 

PROGRAD LEARNING OR TEACHING
MACHINE? ,

No 0 0 Q 0 0 . 9 0 (I 0 0 0 0 
Yes, satisfactory . . 0 

, , 

Yes , unsatisfac tory. . 

, .

Yes 9 indeterminate whether
satisfactory or not

. . . . 

Indeterminate whether used or not

II CONTINENTAL CLASSROOM ' T.ELECASTS?
No (I 0 0 (I 0 0 0 0 . (I 
Yes , satisfactory 0 0 0 . , . 
Yes , unsatisfac tory

. ;'

Yes , indeterminate whether
satis actory or not

. , 

Indeterminate whether used or not

Unweighted number of schools

- " . ...

==========m

=-========== =====

Non-Ph.D. Granting Schools

Total II 'Public 

II Control

98- 11100-

85% 84%

57% 58%

92% 92'70

80% 70%

Private
Control

81%

57%

92%

85%
6 -

(89) (88) 11(37) (37) (52) (51)
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Q 3 (29) Continued

====== =========;== =;==========;===== ===================;==========

Non..Ph. Granting Schools

Variable
Pub li c PrivateTotal Control Control

95% 98% 94%

70% 57% 17%

(88) II, (51)Unweighted number of schools (37)

OTHER TELEVISED PROGRA?
No 0 0 (1 '0 . (. 0 (I (I I) 0 0 
Yes, satisfactory
Yes , unsatisfactory

FILMED MATERIALS OR SLIDES?
No 0 0 (I (I G 

.. q. 

(I " 0 0 '00 "
Yes , satisfac tory 0 0 0 0 .
Yes , unsatisfactory . 0 0 . . 
Yes, indeterminate whether

satisfactory or not 0
Indeterminate whether used or not

Q 3lA. (29B) Does (SCHOOL) have any special facilities for the use
of films or televised programs? What facilities?

No special facilities . 0 

Some special facili ties

(I (I (I "
(I co 00 (I

Irideterminate wither special facilities

Total (I " (I " " 0

Go ., 

Total
10%

82-

(I 0 (I 0

.. " 

co (I (I (I 0 (I 

100%

Unweighted number of schools using TV and/or
films (1 9 (I (I (I (I (I I) (I (I (I (I (I (I (27)
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(JQ) i-At : (SCHOOL) does the ma.thematics staff in Arts and
.. Sd..ences.partic:ipate in either basic or a.dvanced mathe-
matics cpurses :spe:cificaJly ' designed for, students in any 
or these fields?

Q32.

------------ ===--===== ======::

Variable

No, matheml1tics inatruction , , 

So mathemattc.s- instruction but no
specially designed courses

Some mathematics instruction and some
specially. designlid courses

BIOLOGICAL, PHYSICAL SCIE CES?
, None for biological; physical sciences

but SOme special
. Indeterminate whether special for

Qiological , . physical sciences
Have peciaL for. biological , physical

sci'ences . . 

BUSINESS, COMlRGE?
None for business, c011erce but some

special

. ... 

ave

:: 

speoiaL for, . business , c011erce.
EDUCATION?

, ,

None for education but, some special,
determinate ' whether special for
education

Have' !:pecial for education

, li:miNE)HUNG?
.. None for engineering but some specia
Indeterminate whether special for

engineering
.. Have special for engineering

SOCIAL SCIENCES?
None fors'Qcial sciences but some

, '

special

, .,

J:ndeterminate whether special for
social sciences

. . ' . '

H.avespe.ci.alfor social scienc es 

Unweighted number 'of schools

Total

Non . D Granting. Schools

Public

. ,

Privl1te
Control Control

I 10

J 90

44% II

54 

64% II

36 

26% II

73 

64% II

35 

71%

55% 37%

65% 64%

10% 37%

59% 67%

82% 64%

(89) (73)1, (37) (3.5) (52)' (38)
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Q 32B. (30B) And which is responsible for the instruction in these
cpurses'l '

and
Q 32C. (3OC) From your point of view, have these (various) arrange-

ments been satisfactory or would you like to see some changes?

======================================= =================;=============

Variable

No changes desired

Some change desired

I) " 0 . 0 

" 0 (I 0 . "

Unweighted number of schools
with some specially designed
course

. . . . 

0 . 

Non-Ph.D. Granting Schools

II PublicTotal 
II Control

(73) 

76%

24-

80%

20"

(35)

Private
Control

74%

. (38)

(31) Are there any formal or informal arrangements like joint
faculty appointments or faculty discussion groups at (SCHOot)
to facilitate interdisciplinary research or the comunic tion
bf findings from one field to another? Is the mathematics
department (staff) involved in any of . se?

Q 33.

===== =======-=======-================== ------------- ------------- ----------------------------------

Variable

No mathematics instruction

. . . . 

Some mathematics instruction but no
one instructor as much as half time

Some mathematics ins ruction and
instructors half time or more

. . 

No such school arrangements at all.

Such arrangements but mathematicsnot included 

. . . . 

Such arrangements and mathematics
included:
Joint appointments

.. . 

(0 ..

Facul ty seminars

Informal discussions, clubs

Arrangements indeterminate in
nature: "committee

Total a . (I (I 0 (I I)
Unweighted number of schools

Non-Ph.D. Granting Schools

Total II Public
Ii Control

II -%

"100

Private
Control

101% II 102% 101%

(89) (86) 11(37) (37) (52) (49)

B.otal is more than 100 per cent because some. reported. more, than one.
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Q34. (32) Recently" ,say ,since.
of . the .mathematics, . taff
a visiting member of the
!3'chooTT" 

. the summer of 1959" has .c;my member
(.anyone frommathematics here) been
faculty of some other college or

------

:t.

Variable

No. mathematics . instruction
: Some mathematics instruction but no one
instructor ' as much as half time

: Some mathematics il1truction and
instructors half time or more

No such. visits' at all 

. .'

No such visits . to colleges but one or
more to high school

No such visits but served on
Continental Classroom" or govern-

ment- education mission

One ,visit away

.. . .

Two,visits

, , 

Three or more visits. away

. ,

Total.
' Vnweighted number of schools

- - ---

. Non"..Ph, D . Gr.at:ing

: '

Schoo 1 s

========--=

Total
II ' "PublicI '. Control

Private
Control

.2 u

100%.

(52) (49)

Q35, (33) Has (SCnoo!,) ever been visited by: any mathematician un-
der the Visiting Lecturer program of the' Mathem tical Associ".
ation of America?

, =-=---======== =========================

Variable

NO m theriatics instruction
Some mathematics instruction but no
program

. '

:, Some mathematics instruction and a
: program

, ' . , ' " , 

" School. MA say there ' was' a visit
School says Yes " MA says No "

, Schobl. says , No MAsays Yes
Both school. andMA say no visit

Total

;. . .

Unweighted number of schools.

1\,

I\lOO
1\ "

100"1" 1, 

q/-

)o U '

. :. '

./0

(89) a6' l(37) (37)

==============================

Non Ph, D, Grantin

Total II, Publ'cII Control

II .

.., II

Ii.94 It 100

27 

. ..

10 

62 I
10P% II 100%

(89) (86)11 (37) (37)

2% '

. Schools
Private
Control

65'

100%

(52) (49)
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Q35A (33A B,). lng,ener.al-whatwas the mat hema ti cs.department I. s
, (facul.ty i .s)re.ac.tion to. the vis.t? . Have youever.;madeare-
quest to the Mathematical Association fora visit?

. = === ~~~======= =================== ==== ======== ~~~~~====

Variable

No mathematics instruction m .0 . 

, SOme: mathematics instruction but no
program, in mathematics , 

:.somemathemtics instruction and a
prog.ram "

" , 

Generally favorable reaction

.. ..

Neutral or unfavorable reaction

No visit but one requested

No visit , no reque$t , but "good idea

No visit, no request , no other comment

Total

.. . .

0 . . 

Unweighted number of school$

Non.., Ph,,, Granting Schools

Total II '
Public

II Control
Private
Control

. 2%
II,

II ioo

1/ '

100% II 100% 100%

(89) (86)11 (37) (37) (52) (49)
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Q36. (34), AUin,all.

",.

doyou,think tha,t tbemathematics ataff at'
(SCHOOJ;), ,has enoughcontactwiththefi:eld, of..,.fqthematics and

them.;iHcians, elsewhere or woU:ld more contact be desirable?

; ====;======;:=====:=========:= =======-;:==:== ==;:=== =:==;:--_ ==;: ;: :

Variable

No mathematics instruction" 

, SOme mathematics instruction but no one
instructor, as much as half time
SOlemathematics instruction ,andinstructors half time or more , . 

Staff has enough contact

B,t'aff'doesllot have 'enough

Total

.. .. .. .. .. .. ..

. Yriweighted number of schools

Non.,,ph. D.. , Gr.ant1ng, Schools

- . :' '-' 

ot'al II Public Private
I Control 

Cont,ro 1

21.

It"

I' 
JIOO

91 '

100% II 100% 10G-%.

(89), (86) (37) (37) (52) (49)
1 ,

'-"

36A. (34A)" .,t!h:' )foUr" opinion what other ;'or: ifdditional contacts should
, tbest:;affhave?
. r. 1

- , 

More , fo Iial , trai:ning . .
Contact with rticipationin
professional organizatiQns , 

More contact with other colleges 
faculties but not formal education

More people visit ng this school
!:re people on ' st ff need contacts

broaden the baa ' of those contacts
'Miscellaneous , genE;ral contact

Indeterminate in nature

Total a .

Unweighted number of schools

23% II

48 
24 
18 I

146% II

(86)

22% 23%

41%

(37)

147%

(49)

Limitation of funds

What are the main reasons there isn t enough?

.. 'I" .. 

.. .. .. . .. ..

Heavy workload.
Distance , geography
Characteristics' of the faculty

. ;' . 

. Vague reasons: inertia, never enoMgh

No reasons given

, , 

Total a

.. .. .. ..

Unweighted number of schools: with
inadequate contact reported

56% 25%

;'8"

:10 . 8

124% 1.38% 116%

(65) I (29) (36)

, aTotal is fnore than 100, per cent because 'some mentioned more,than one.
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37A; 5B) When you think of (SCHOOL) in comparison-with , .co 1-
g-e .s-imi-l.a.F, to. i t.. in ,s.i,ze "and ..ty-p (thatis, in method

of. financi-fg-,,,. k-ind-s,-of ...:stu4ent.s.,e,nrolled, type. Qf. pro.gr.am
of,fe.rooy ,..and,. t:.he, li-ke u-ld'. you"con:side-r' , (SCHOOL): bet ter
than most similar colleges , about the same as mO!3t , or
not quite so good a!3 most with respect to the following:

--- ============================= === ============ ================'

Non-Ph, D, Granting

Tot I Public
I Control

Schools
Va,riable

Private
Cont ro 1

No mathematics instruction

Some mathematics ins ruction , , 
LIBRARY OOLLECTION' IN :MATHMATI CS?
. ;Better

Same,
Not so good 
No answer

II -%
11100

32 
51 
13 

100% 100%Total 100%

OVER- ALL Q.TJALI1:Y OF UNDERGRADUATE S'LU-
. DENT& ENROLLED IN BUT NOT : MATHEMTICS
. MAORS?

Better .
Same
Not so good

. ,

No answer 

13%

100% !i

25% II
63 
10 

100% II

(88)!!:

11% 15%

10(j% 100%'Lotal . . 

OVJ!R-ALL QUALITY" OF CURR,NTMA'LHE-
. MATICS S'LAFF?

:&ter . 

" .

" Same

ffot so good
No answer

24% 26%

100% 100%

: (37) 

, '

: (51)

Total

.. 

Unweighted number of schools

36% 
35 
29 

100% II 100%

Unweighted number of schools

. ,

'I"with ins-truc'tor half, time or mo, (89), ' (8' 6.).U(3-7) (3-7)' , (.52), (49)

ADEQUACY. OF' OFFICE AND WORK SPACE FOR
T1CS FACULTy (TF:AOijERS)?

Of those with instructor half time or
more.. .Better 

" . 

' Same

. ' ' . 

, Not so good No answer 

,..

27% 41%

Total 100%
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Q' 37A. (35E) Cont inued

================== ==================================:;=========-

VariCible

CEERICAL AND,SECREXAR;IALHELP ' FOR
. ROU'fI;N DEPA NTAL WORK. IN ' MATHE-

TICS?
Of those with instructor half time

. o more...
Better

,,;,

Same . 
Not so. ' good
No answer

, , . ..

Total o . . 

" .., 

Unweighted number of schools with
instructor half time or more

ADEQUACY OF' STUDY AND WORK. SPACE" FOR
UNDERGRADUATE. MATHEMATICS' STUDENTS? 

, '

Of those with "large l1 departments.....Better 

. . ::,

Same . 

, . 

, Not so good 

. , 

No anawer . 

Total o . o . 

Unweighted number of schools with
"large" department

" , 

OVER-ALL , QUALITY ' OF UNDERGRADUATE. STU- ,
DENTSMAJORING IN THEMTICS?

:Of :those wi.th mathematics majors. , . . 

. .

, Better 
Same

. . 

Not so good
No answer

, . 

Total

. "

Unweightednumber of schools
with mathematics majors"

, . ' . 

Non::-Ph . D. Granting: .schools

Total

17% II
51 
32 

100% II

(86)11

19% II
53 
28 

100% II

(61)11

25% II
65 

100% I

(84)11

II 'Public
II II' Contro 

Priv.ate
Control

14% 18%

100% 100%

(37) (49)

15% 22%

lOO% 100%

.(30) . (31)

21% 28%

100% 100%

. (35) .(49)
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Q 37B. (35A) Considering the achoolsand colleges of the
country, has any one had.a particul.ar influence on the
curriculum and program in mathematics at (SCHOOL)?
What is its name?

Variable

===================== ==========--======================= ===

======F==

No mathematics instruction

Somemathemtics instruction but no
program ,

, Some. inathematics instruction and a
program

. Named none at all
Named one school

Named more than one

. ," . .

Reported being, influenced by schools
this school feeds

Reported this school as influence

Reported being influenced by program

" ,

but not a school:' SMSG, U, of I. , etc.

Total
Unweighted number of schools

Non.,Ph D. Gr.antirig Schools

II Public
I Cont ro 1

Total

It -%

100

100% II 100%II 
(89) (86) (37) (37). II

Private
Control

100%

(52) (49)
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.Q 38.. (36) 8 ther,e.any.rese.ar,chagency or business or industry or
other activity in the vicinity o,f (SCHOOL) which provides
,paid , work of "a mathematical nature for advanced students or
mathematics faculty members (for mathematics students or

, faculty members)? 

. ==== ================================

Variable

No mathematics instruction

. Some mathematics instruction but no one
instructor' as much as half time

" Some mathematics instruction and instruc-
tors half time or more

Source of
No s'ource

, located

work reported
of work reported but college
in large city

College itself a source of work

No source of work reported and college
not located in large ci ty 

Tot al 

' Unweighted number of schools

----

Non Ph. D. Granting Schools

Total Public PriV;:te
Control Control

11100

100% II 100% 100%

(89) (86)11 (37) (37) (52) (49)

, "
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Q 39A (37A J3) .As,f,flr.asyou know , in the pastYe4r or two did
anyone..on,the, themat,ics, staff deaT with (have any) mathe-
mat.icalproblems either in his, academic work or in outside
consuLti,ng, in. which he usedhi.gh orme.dium- speed electronic
compllt,ing ,equipment like an IBM 650 or IBM 1620 (or' an ana-
logue qcomput.er),? Who.se. equipmentq,did heus'€. Has anyone in
the ,mathematic,s department (in mathematics here) ever dealt
with any problems like this as far as you know?

==--================================ ===================== =========

Variable
Non-Ph. , Granting Schools

100% iI

(89) (86)11 (37) (37)II 

Tot al

mathematics instruction

.. . . 

Saine mathematics instruction but no
instructors as much as half time

Some mathematics instruction and in-
structors half time or more

None used ever by staff

This school' s used in recent past

Other I s us d in recent past

.. . .

Equipment used in recent past but
whoseindeterminate . . 

Equipment used but not recently

Total

Unweightep number of schools

Public
Control

hoo

100%

Private
Control

100%

(52) (49)
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40A. (38A) Do you know of any plans for (SGBOOL) to gain access 
to computing equipilentor to acquire Some of its own?

. ===~~~~ =============---=========== === ====;: :-:-==:

Variable
ri..Ph.,D,." :Gt.a'nt i'n 'Scho:01:i

II Publi c
Total I Control

, II,

,,%

11100

14 

22 

47 

10 

100% 

(89), (88)11 (37), (37) (52) (51)

No mathematics in,struction ,

.. .. .. .. .. ..

Soma athemptics instruction and
inatructors . ." 

.. .. .. ..

Schaol a,lr.eadyowns omputing equip..
ment..

" School has access to computing equip'"
inent '

School neither owns nor has access to
" such equipment and reports "no plans
in this direction

. ,

, School neither owns nor has access to
" such equipment but reports some
Plans, in this direction

School neither owns nOr has access t
such equipment and plans indetermi
nate . , 

Total

.. .. .. .. .. .. .. .. .. .. .. .. 

Unweighted number of schools

100%

,, 

Private
Control

100%

Q4QA. 1. (Asked only of schools, reporting plans to acquire or gain
access to co puters) Which division or departments are likely
to use it (such equipment) 

Mathematics reported likely uaer 

Mathematics not reported 1i ely user

ikely user indeterminate

.. .. .. .. 

Total

.. .. .. .. 

Unweighted number of schools
reporting plans

.. .. .. .. , ,

Total

(76%)

(5: )

(19 )

100%

(11)
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(39) , Considering the research. interests of the (mathematics)
t.a,ffdandd the problems with which. they deal , how important

do you think it is for (SCHOOL) to have electronic c01lputing
equipment or to have access to some--very important , fairly
important , or not really important at all? 

Q 41.

=========================================-

Variable

No mathemCitics instruction

. ..

Some mathematics instruction but no one
nstructQr ' as much as half time

, Some mathematics instruction and
instructors half time or more

Very important

Fairly important

Not really important

Total

Unweighted number of schools

==============================

Non",Ph. D. Granting Schools

Public PrivateTotal Control Control

hoo

100% 100% 100%

(89) II (52) (49)(86) II (37) (37
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Q42, .. (Asked only for schools with IIlarge departments)
Do' (SCHOOL) offerat'Y. regular credit courses inm.athematics
for degree candidates in the late afternoon or evening, either
on campus or off campus but in town here?

Who . teachesthesecourses--regular f.aculty members as part of
their routine te.aching load, regular faculty with this as an
added assignment., or people hired specifically to teach these
courses?

=== =====================================--=================== ========

Variable

No mathematics instruction 0 . 

Some mathematics instruction but " small"
department , 

. Some mathematics instruction. and

, "

large
department: .

School offers no such courses

Courses offered and taught by regula'r
faculty as ro tine load' . . 

Courses offered and taught by regular
faculty as added load

' Courses offered and taught by other
than regular faculty

Courses offered and taught by com-
binations of above

Courses offered but faculty in
determinate

Indeterminate whether such courses
offered or not

To,tal 
Unweighted number of schools

Non-Ph" D, Granting Schools

II Public
II Control

Total

II -%

\I 38

II 62

44 

14 

15 

19 

. II

10'0'% II

(89) (61)!! (37)

50'

Private
Control

100'% 100'%

(30') (52) (31)
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(40) Las.t winter, Le" late 1960- early 1961 , the Mathemati-
caLAssociat.ionofAmerica,publisheda set of recommendations
for the, Lr:aii1,ng of teachers of mathematics. ,Do you happen

have seen a copy of thes recommendations or heard anyone
here talking about them?

. As far as you know, has there been, any discussion or action
keri on these recommendations by the mathematics faculty?

Q 4.3.

======================================================================

Variable

No mathematics instruction

.. .. 

. Some mathematics ,instruction but only
busines s degrees

, ,' " . 

Some mathematics instruction and other
degrees

, , 

Neither saw nor heard about recommendations 
. Saw or heard about them , but no . actionreported. 
Saw or heard about them and reaction

favorable or action taken to, further
them

.,. . ,'

Saw or heard about them and reaction
unfavorable

. .., . ..

Saw or heard about them but feels them
inapplicable to his school

Saw or heard about them but reports
nothing about consequences

, Indeterminate 'whether saw or heard
about recommendations

Total

Unweighted number of schools

Non-Ph.,D, Granting. Schools

Public PrivateTotal Control Control

11100

100%100% II 100%

(37) (52) (5,(89) (87)11(37)



-171-

44A B (41A, B) During the sU11er of 1960 or 1961 , did (SCHOOL)
offer any course , workshop, or institute in mathematics or
mathematics teaching , for secondary or elementary schoolteachers? 

- : Who sponsored the program, (SCHOOL) as part of its regular
sU1er academic program, or its own special, summer program
or was it under outside sponsorship?

Q 44,

: = ==== ================================

Variable

------------------------------------------------------------

Non Ph. D. Granting

Total II PublicII Control

II -%

11100

(89) (87)11 (37) (37)

48% II

.2 
100% II

(41)11

65% II

40 

110% II

(46)11

No mathematics instruction

.. ..

Some mathematics
business degrees

Some mathematics
degrees

instruction but only
.. 0 . 0 . 

.. . .. ..

instruction and other
o " 

.. . " 

No offerings

No offerings

No offerings

in summer

in summer

1960 . 0 . ,
1961 . . 

ei ther summer

.. .. .. ..

Unweighted number of schools

. Of those with summer , 1960 , offerings:

- School sponsored offering

.. " . 

NSF sponsored offering

.. .. .. .

Total 0 , 

.. . .. .. .. .. .

Unweighted number of schools

Of those with summer , 1961 , offerings:

: School sponsored offering

.. .. .. ..

NSF sponsored offering

Commercial sponsor of offering

Other public funds used

Tota

.. .. .. " .. .. .. . .. "

Unweighted number of schools

Schools
Private
Control

(52) (50)

. one,
Total is more than 100 per cent because some reported more than
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. Q 44D. (41D) Has anyone in mathematics ever applied to the National
Science Foundation for funds to run a program of any kind?
What kind of program?

. =========================================================================

Variable

No mathematics instruction

. ..

. Some mathematics instruction but no one
tructor as much as half time

, Some mathematics instruction and
instructors half time or more

, Summer institute (s) actually financed
by NSF , 

Application made for NSF
institutes

s u11e r

, Application for NSF academic year or
in- service for teachers

Application for work with high school
tudents . . 

Application for 'Work of indeterminate
nature

Report that no one fromffathematics
, ever applied toNSF 

, "

Total a

. ..

Unweighted number of schools

Non-Ph. D, Granting Schools

Public PrivateTotal Control Control

11100

104% II 101% 108%

(89) (86)11 (37) (37) (52) (49)

one,
Total is more than 100 per cent because SOme reported more than
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Q45A, (42A) During , the past five years , has the mathematics depart-
ment (mathematics) done any of the following?

Variable

No, mathematics instruction

, Some mathematics instruction and
instructors
" INTRODUCED A PROGRA FOR OUTSTANDING

RGRADUATE. (MATJITICS) STUDENTS?Did 
"Did not
: No answer

ANEDCOURSEOFFERINGS IN'O ' NEW AREAS?
:Did 

.. " . .. .. .. .

i .. "

. : .. .. 

Did not
'- INTRODUCED MATERIAL IN MATHEMATICS FOR
. STUDEI\TS IN B:rOLOGICAL, PHYSICAL OR
, S0C;rAL, SGIE:NCES?

Did

", . , 

Did not

INTRODUCED OR REVISED l1TERIALS IN

.- 

MATHEMATICS FOR, ELEMNTARY OR SEcONDARY
, TEAClIRS?

,Did: Did not 
NO answer 

):NTRODUCED OR REVISED 'mE MAJOR?
Did

.-:Did, not
No answer

Unweighted number of schools

'" INTRODUCED ANEW DEGREE PROGRA?
Of those with " large " department ,'..

Did

.' . . 

Did not

" ,

INTRODUCED A COURSE OR PROGRA IN"
:ELECTRONIG DATA PROCESSING, OR COMPUTING?

' Did
Did not

Unweighted number of schools with
large" department

=================== ======

Non-:Ph. D. Granting ,Schools'

Total I Public Private
Control Control

I -%

1100

29% 

84% II
16 

38% \I
62 

62% I'
34 

61% 
37 

(89) (88)\137) (37)

33% 
67 

31% 
69 

29%

98%

35%

81%

63%

30%

43%

, (30)

29%

78"/0

39%

52%

60%

(52) (51)

36%

23%

, '(1)
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Q45B. (42B) Are courses in physics required fora mathematics "major
at (gCHOOL)?

========================================= ==============================

Variable

No' mathematics iristruc,tion

Someffathematics instruction but no
major in mathematics

, Some: matheIatics instruction and a
majo.r. . in mathematics ,

Physics course required

Physics course recommended, not
required

" . 

Physics course not recommended for
mathematics majors

Indeterminate whether or not physics
course required

Tot al 

, . 

.. 0 . . 

Unweighted number of schools

Non-Ph, D. Granting Schools

PublicTotal , Control

. 6

It 94

29 

38 

32 

100% II

(89) (84)11 (37) (36)II 
100%

Private
Cont ro 1

100%

(52) (48)

Q46A. (43A) If you were considering a. f irly basic change in the
mathematics curriculUf--forexample, adopting new requirements
for the "major" or instituting a new program in mathematics
teaching--would (SCHOOL' S) administration have to approve
such a change before it was made or not?

Variable

- === ===================================================================

No mathematics instruction

Some mathematics instruction and
instructors

, . . . ' .

Approval necessary

, . 

APproval not necessary 
No, answer 

Total

.. .. .. .. .. .. .. ..

Unweighted number of schools

Non-Ph. D. Granting Schools

Total II PublicII Control

II -%

100

II II 
II 

100% II tOO%

(89) (88)11 (37) (37) (52) (51)

Private
Control

100%
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Q 46B." (43B.) Wbatwould
. beZ (What ,would
mathematics here

you consider your ' most recent basic change to
you consider the most recent ba!!icchange in
to be?)

---------- -----------------------------------------------------------------------

Variable

No mathematics inatruction 

. -" . " . 

Some mathematics instruction and
instructors

Introduced ,. or revised program forgraduate work 
Introduced mathematics program for the

bachelor s degree

. . 

, Revised or modi ied requirements for
already e:Kisting major

Introduced neWC0urse (s) 
Revised, upgraded , modernized existing

courses

'. . ,

' Formalized or made initial require-
ments formathematies stricter

. Miscellaneous but specific change
Nonspecific change

No answer 
Total a e " 

" " 

Unweighted number of schools

Q 46C, (43C)

============== ===========

Non-: p!i;rC Grantin' Schools

PUb li c PrivateTotal ControlControl

lOO
II.

127% II 146% 118%
II ,

(51)(89) (88)11 (37)'; (37) (52)

About when was it put, into effect?

1961-62 'academic year
l960-61 academic year
1959-60 academic year

1958- 59 academic year
1957- 58 academic year 
1956-57 academic year

1955-56 'or earlier
Indeterminate when put into effect 

Change scheduled for future

Total

" . " . 

Unweighted number of schools

13% 12% 14%

: 6

:)0

0% II OO% 100%

(88)11 ; (37) (51)

Total is more than 100% because some reported mar!, than one.
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Q 47. (44) Is your department thinking about making changes of any
kirid7 What kind of changes?

, (Are you thinking about making any changes in mathematics?
What kind of changes?)

. ===== ======= ===========================-================= -=========

Vari ble

No mathematics instruction

.. .. .. 

Some mathematics instruction and
instructors

, Report of no change anticipated

Report of fairly specific change
anticipated

Rep.ort of change' in non- specific terms

Total

.. . .. .. .. ..

Unweighted number of schools

Non-Ph. D; Granting

Total II Public
I Control

100% n

(89) (88)11 (37) (37)

100%

Schools

Private
Control

100%

(5e) (51)
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APPENDIX B

Responses to Faculty Member Questionnaire

List below each academic institution from which you obtained
or are currently obtaining formal training beyond the high
school level. Include summer school attendance and formal
post"'doctoral worko Enter alSo dates of attendance; degree
if any; year of degree; major subject; and minor subject
for each academic institution listed. 

=;====== ===== =====;:===============================================

Academic Rank 

End of Spring 1961 Term
Variable

Assoco AsstTotal Prof. Prof. Proio Other

Highest level earned degree s end of Spring 1961 term

' ,

Doctor U s degree (Ph. D. Ed . IL 

Sc. 44% II 83% 44% 23% (21%)

Master degree (29 )

Bachelor i s degree , (43 )

Not classifiable above

Total 100% 100% 100% 100%100% II

Unweighted number of
facul ty members (533) II (142) (150) (226) (15)

This group consists of 14 faculty members f om colleges which
have no academic ranks and one fatuI ty member who taught but had an ad-
ministrative rather than an academic title. Percentages based on this
group are included because of their interest from the standpoint of the
study asa whole . but should be viewed with caution because of the small
size of the group involved.

, bThe data were derived from the responses given by the facul 
of a random sample of colleges and universities. Since these schools
were selected with unequal probabilities , it is necessary to weight the
data bearing on the faculty members from any given school by the recip-
rocal of the probability that that school had of being selected. , All
of these percentages are based on the weighted distribution. ' But . since
the reliability of a given statistic is a function of the number of ac-
tual cases the Ni s given are unweighted. Consequently one cannot com-
bine subgroups by weighting the relevant dis tribu tions by the given NU
nor should one take the distribution of NU s among the subgroups as being
equivalent to the weighted distribution for the particular variable
involved. 
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Continued

ma-

------ --------- ----------------------------------------------------------------------- ----------------------------------

AcademicRa
End Spring 1961 Term

Variable
Assoc. Asst. OtherTo'tal Prof, Prof. Prof 

Other certification reported by facu1 ty member

Other certification, qualification II .

reported (certificate in meteor
ology 9 fellowship

" '

in ac tuarial
society etc.

- ,

2% II (7%)
other certifica qualifi=

cation reported (93

Total 100% fl 100% 100% 100% 100%

Unweigh ted number

' '

facul ty members (533)11 (142) (150) (226) (15) ,

Year in .which highest level earned degree was conferred

1960 or 1961 13% (7%1;7% (I

1956=59 inclusive 30 . (28 )
1,gSl=55 inclusive (28 

(30

' )

1941=50 inclusive a . : 0

1931=40 inclusive : 0

Before 1931

, ('"

' Year indetermina te

Total 100% U 100% 100% 100% 100%

Unweighted number
facul t members (533)11 (142) (150) (226) (15)

Stat,ds ' for 1e sthan one-half of one per ce.nt throughout.
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Continued

---------==--=------- --------------------------------------------=----------..---- ------- -------------- ------------------------------- ----

Academic Rank
End Spring 1961 Term

Variable
Assoc. Asst.Total Prof. 0 therProf. Prof.

Number of years elapsed between receipt
of highest degree and bachelor a s degree

Bache ot i only; subsequent
study reported 2%11 (21 '7o

Bachelor only; subsequent study
( 28 J abut higher degree

Higher degree with lapse
years less

. .

(l 
Higher degree with lapse more

than years , but less than t7 J

Higher degree with l pse of 5
more years but less than (29, 1

Higher degree'fith lapse
more years ,but less than (14 

Higher degree with lapse
more yearsbutless fhan po; J

Higher degree with lapse
years more f -

Highe r degree 'wit lapse. of
indetermina te Mg th

Total 100%' 100% 1QO% 100%100% II

Unweighted n9t!?er
faculty members (533)11 (142) (150) (226) (15)

lnc1udesone faculty member with an As'sociate degre and
subsequent s,tuqy,
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Continued

?=========== =====================

F===================================
Academic Rank

Variable End Spring 1961 Term

As sac 0 Asst.Total Prof 0 Other
Prof 0 Prof 0

Subject in which highest degree was received

Mathematics statistics 62% U 67% 63% 66% (15%1
Education

(= 1
Engineering

( = , )

Physics (14 )" 9

Other . science , 5 (7 )
including;lal science

psychology , (70. 

Humanities languages

*' 

, (14 )
Business commerce accounting . (43 )
Not classifiable above

(= 

Subject indeterminate

(= )

Total 100% 100%' 100% 100%100% II

Unwe ghted umber of
facul ty members (533)11 (142) (150) (226) (15)

Major subjects studied addition to subject
in wnich highest degree was rec,ei ved

: Mathematics statistics 20% II 16% 26% 19% 
. 1

Education 14,
Engineering . (7 )
Physics

( .. 1

( 14 JOther science
Social science inc luding

psychology

(.. )

Humanities languages (T 

Business accounting

(.. )

comerce
Not classifiable above (7 )
Subjec indeterminate . (7 )
No major subject other than that

degree wasin which highest
received. (51 1

, II

121%Total 0 0 . 0 0 0 0
Unweighted number of

facul ty members 0 . .

115% = 108%II 
(533)ft (142)

114% 118%

(150) (226) , (15)

Sum
subject.

is greater than 100% because some reported more than one

--_._--- -'.'----'--'--
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Continued

==================== ============ =:;=;-==;;=========================

Academic Rank,
End Spring 1961 Term

Variable
Total Prof 0

Assoc. Asst, 'Other
Prof 0 Prof,

' Minor subjects studied

Mathematics statistics 8 , 10% 8'. (14%)%' II

Education
Engineering

(..

Physics II 

, (8 )
Other science ' G

Social science including
psychology 15 , (42

(28Humanities languages

(..

Not classifiable above II 

, Subject indeterminate II 

, (..

minor subject not also major
subject or subject in which
highest degree was received , (.. 1

No minor subjects reported

.. 

13 (21 )

Total 121%' 119% 128% 120% 127%

Unweigh ted number 
faculty members (533) 1\ (142) (150) (226) (15)

Age at which highest level earned degree was received

22 years old or less 5% n I 14%)

23, 24 years old (14-
25..29 years old (37 )
30-34 years old ( 28 )

35-39 years old (7 )
40..44 years old

(.. )

45..49 years old

, ( .. )

50 years old or more

' ( "', )

Age inde term na te

(.. )

Total

.' 

100% II 100% 100% '100% 100%
, II

Unweighted number of
facul t members 533

Sum ' is greater than 100 per cent because some reported more than One,
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Cantinued

========================7========= =============

============= ========

Academic Rank,
End Spring 1961 Term

Variable
Total Praf. Assoc. Asst. OtherProf. Prof.

, 1. Hew many different scheo1s awarded degrees te this faculty member

One schoal; has undergraduate'
degree only (50%J6% II

Orteschoe1; has undergraduate and
raduate degrees (8 )

than lOne scheol; has under..More
graduate and graduate degrees ' 75 71 . (42 )

More than lOne scheal; has
European degrees enly II 

(..

100%Total 100% II 100% 100% 100%

Unweighted number of
facu1 ty members (533)11 (142) (150) (226) (15)

-'I

Dectorate in mathematics or statistics

Has ducterate in mathematics lOr
statistics 28% II 57% 25% 18%

('-%)

, 121 )Has ether dactorate

. (79, )Has ne doctorate 

Tatal 100% II 100% 100% 100% 100%

Unweighted number af
facu1 ty members (533)11 (142) (150) (Z26) (15)
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=====

========================: F===================================

Academic Rank
End Spring 1961 Term

Variable

Tots,l Prof, As soc, Asst. OtherProf. Prof,

Relationship between col1ege(s) attended and college
employing faculty member in 1960-61

, Faculty member had graduate
degree(s) from college em-
ploying him 1960-61 .

Faculty member had graduate work
but no graduate degree from
college employing him 1960-61

Faculty member had undergraduate
degree but no graduate work or
degree from college employing
him 0 0 0 0 0) 0 (I 0 Q 0 0

Faculty member had undergraduate
work only from college employ- 
ing him 1960-61 . 

, . . . 

0 0

Faculty member had neither degrees
nor academic work at any level
from college at which he was
1960-61 facu1 ty member 0 , . .

Total o e . 

Unweighted number of
facul ty members . 0 

. '

6% U

2 ' 

14 II 16

77 II 82
100% 100%

II .

(533)11 (142)

100%

(150)

11%

100%

(226)

(l%J

(- 

(21 )

(7 )

. (71 )

100%

(15)
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Continued

======

r==========================

========= ==========================

Academic Rank
End of Spring 1961 Term

Variable . H Assoc,Total II Prof 0 ro .
Asst.
Prof, Other

1. F culty member s continuing formal education through Sumer 1961

Has doctorate and reported post'"
doctoral fellowship or formal
study

, . _. - ._--

.... Q - .0 8% II 16% (7%1

Has doctorate but reported no
post=doctoral study 18 . (14 J

Has no doctiOrate but attended
school summer(s) :sometime after
receipt af highest degree , (7 J

Has no doctorate but attended
school during academic year
sometime after ' receipt of
highes t degree ( 7 J

Has no doctorate but attended
, ' schiOol in . summer and during aca'"

demic year siOmetime after

, '

receipt of highest degree 27 . (28 
II Has no doctorate but attended

school in indeterminate term
sometime ' after receipt of
highe:s t degree ( '" J

Has no doctorate and reported no
cantinu formal study after
receipt iOf highest degree (37, J

Total 100% II 100% OO% 100% 100%

Unweighted number of
faculty members (533)11 (142) (150) (226) (15)

"-Q
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Are you currently engaged in any activity of a research nature
in mathematics or mathematics education (e.g., writing atext=
book a research paper , learning a new field of mathematics,
experimenting with curricula, acting as a consultant, etc.

========== ==================================== ===============

Variable

No 0 0 0 . (I 4 0, 0 0' 0 0 o G

No answer

Yes

Writing 9 collaborating on book
Writing, preparing -paper or

article Q 0 (I 0' 0 0 0 0 0 0
Learning new field of

mathematics

. . . . . 

0 . .
Experimenting with , working on

courses at college level

Acting s consultant. . . 

. . .

Doing research in specified area

Pursuing own formal education

Working with professional organ=
ization in field

. . . . . . .

Activities of' miscellaneous
nature 0 0 0' 1; 0 0 0 0 0 a 0

Activities of indeterminate
nature. . . . 

. . . .

Tota12 . . o 0 (I 0' 0

Unweigh ted number 
facul ty members

. . . .

Academic 'Rank,
End of Spring 1961 TermII Assoc.

Total Prof. Prof.
II ,II 43t II 32%
II *

56 g 68
27 II 
13 

2211

35 II

17 II'

22 II

2 II

411
. II

1 II
11-

147 158% , 138%

(533) II (142) (15(,)

36%

Asst.
Prof.

52%

(226)

Other

f64%1

f = J

f36

- )

145%

(15)

, Sum is greater than 100 per cent because some faculty m bers
, reported mare than one activity.
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. ,

In what year did YQu join the staff of this college?

=================================== ====================================

Academic Rank
End Spring 1961 Term 

Variable
Total Prof. As soc. Asst. OtherProf, Prof.

1960..1961 12% II 17% ( 28'7;)
II '

1956..57 1959..60 inclusive 52 . (37

1951..52 1955..5
'II

(21 ' Jinclusive
1941..42 1950..51 inclusive (7 )
1931';32 to , 1940..41 inclusive

(.. )

Before 1931 ; 17 )

Total 100% lOO% 100%100% II 100%

Unweighted number
facu1 ty members (533)11' (142) (150) (226) (15)

At what rank were you appointed?

Full professor 8% n 31%

"% 

. (=% J

, (..

Associate professor

(..

Assistant professor 

(..

Instructor 

Other: lec tur.et;' J,.."tut.r etc.
No academic rank II (100

Rank indeterminate

(..

Total 100% 100%, 100% 1'00%100% II

Unweighted number of
facu 1 ty members (533)11 (142) (150) (226) (15)
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. Do you hold any ot:her pOSition or engage in reimbursed work
of any kind in addition to that as a faculty ,member of this
college?

============-======================

Variable

No 0- 0 0 o " . 

" . .

No answer

Yes

. 0 0 0

. . 

0 . 

" . 

I) "

o .

' " 

\I " .

Teach at other college ) univer-
sity; summer term not
specified

. . . . . . . .

Teach, participate in summer
school or institute

. , 

Teach in secondary, elementary
school . 0 0 0 0 . 

" .

Consultant to , employed by
business , industry

, . 

Consultant to , employed by
government

, . , . 

Consultant to , employed by 
other type of agency 

Miscellaneous kinds of work of
mathematical nature

. . 

Position or work of non-
mathematical nature

, . , .

Nature of work indeterminate

Total a ,
Unw igh ted number of

ulty m bers ,

================ ============ =====

Academic Rank
End of Spring 1961 Term

Total II PFof;.II 
II 6i%

ft *

ft 39

11 

15 

4 H

17. II

8 II

. II

11 

20 II. 10

70%

.. 1

104%11 ' 104%

33): 11(142)

Assoc.
, Prof.

68%

Asst.
Prof., Other

79%

108%

0.50): (226)

J72% )

(-J
(28 )

103% :

(15)

, a
Sum greater than 100 per cent be ause some faculty members

reporied 1Iore than one outside position.



Where were you employed just before you were appointed to the
staff of this college?

;==================================

Variable

Emplo)'ed.'by teaching in other
college university buttiot'
as a teaching assistant

Employed by, teaching in secondary,
elementary school

. . . , . , 

Employed by business , industrYJ or
governmen t 

, .' ' ' . . , . 

Member , of Armed Forces

. . 

Going to school including work
as teaching ass-istant . 

, , 

Se1 f employed (1 

...-..... '" . .

Prior status indeterminate

. . 

(1 .

Total
Unweigh ted number of

facu1 ty members

. , 

Prior teaching experience

College university teaching ex.
peri nce (other than as teaching
assistant) sometime before

, . ' ,

Secondary, elementary schoo 
teaching e perience only before
this appointment . 0 

. , 

, Prior teaching experience but
level indeterminate , . .

. . 

No prior teaching,: experience as
far as can be determined

. . 

To tal

., . . . .. . . . . . . . . . . . .. .

Unweigh ted number of
faculty members

. . 

-188-

===================== ============

Academic Rank 

End of Spring 1961 Term

Total II Prof, soc ' Asst.
, OtherII Prof. Prof.

46%' 43% 29% ( 7'J36% II

. 26 (7 

12 : . (37 )II'
II .

. (7 )

(35II,

' (- 

100% 100%100% II 100% 100%

, 11

. (150) (226) 

' ,

(15)(533)11 (142)

. II

, II

42% II 57% 47% 34% . ( 21%)

II '

( 7, )

(22 )

(50 )

100% 100% 100% 100% 00%

'" ,

(142)

. (

150 (226) (15)(533)11

, ,
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Since you received your bachelor s degree (and excluding em-
p10yment .as a teaching assistant or teaching fellow), how
many years al together have you been employed by an acad
institution

. . =================================== ===================================

Variable

Academ.ic Rank
End .of Spring 1961 Term

Total' II Prof. AssocII Pro f .

None, . 

. . . . 

primarily as a mathematician?

Asst.
Prof, Other

'" '" 

CI CI 13% II

34 
28 
13 
12 

100% II 100%

Less tha . one year '" I) 4- (I "

, One through nine

. . , .

Ten through ninetee

. . . . . .

Twen ty through twen ty=nine .
Thirty or more years

. , , , . .

Number indeterminate

.: 

fI CI 0 .. 0

Total

. . 

(I (I (I 0

13% 10%

100% 100%

. , 

primarily in a field other than mathematics?

(49% )

(- )

(44 I
l.. I

(7 )

(- (.. )

100%

(22%)None 66% II 67% 62% 7610

, (7Less than one year II 

One through nine (57

Ten through nineteen , (14 )

Twen ty through twenty-nine

(.. )

Thirty or more years 

(..

To tal 1 00% I 100% 100% 100% 100%
It,

Unweighted number of
(533) II (142) (150) (226) (15)faculty members

. U

lnc1udes two faculty membera at the rank of Assistant Professor
with European undergraduate degrees. rather than bachelor s degrees and
one Other faculty member whose highest ' earned degree was an Associatedegree. 
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Since you received your bachelor U s degree how many years al=
together have you spent in a non=academic position

j:""===",=========================,,= ======== ====== ============= ====

Academic . Rak 
End Spring 1961 Term

Variable
Total Prof. Assoc. Asst 0 OtherProf. Pro f 

None 82% II 79%, 87% 79'7 ( 92%)

Less II, 

. (= )

than one year
II'

One , through nine , (8 )
Ten through nine t.een

(= )

Twen ty through twenty=nine

Thirty or more years

. (= )

Number indetermina te

(= )

Total 1 00% II 100% 100'70 -100% 100%

o 0 primarily as a mathematician

primarily in some other capacity?

None 57% II 60% 54% 63% I 36%)

Less than , one year

(= )

One thr'Ough nine 27 , (57

:Ten thrDugh nineteen (7 )
!wen ty through twen ty=nine L= J
Thirty Dr more years
Number inde t;ermina te

. (=, )

TDtal 100% 100% lQO%

. '

100% II 100%

Unweighted number 

faculty members (533)11 (142) (150) (226) (15)

Includes two faculty members at the rank 'Of A sistant Profes=
sor with E ropean undergr duate degree ' rather than bachel'Or U s degre
and 'One Other faculty member whose ,highest earned ' degree wa r an Associate
degree 



Have you verbeen offered etployment aaa mathematician with
any of the following?

~~~~=== =======~~~=== =====-

Variable

Business or industry?

: No . . 00 0 0 Q

Yes o 0 . (I (I 0 
No answer (I (I 0 

Government other than Armed
Forces?

No . o (I (I (I (I (I (I 0 Q 
Yes

No answer

Armed Forces'l

. 0. (I (I (I (I
Yes (I (I o " 0 ." Q

No answer (I (I C (I (I 0 , 00 .

Unweigh ted number of
facu 1 ty members

. . 

0 .

-191-

====-====---==;=====================

Academic Rank 

End of Spring 1961 Term

Tot II Assoc.
.. H Pro

. '

Prof.

63% D

36 

II 80

, 20

Ii .

II '

88 
11 
1 . U

(533) n (142)

63% 68%

, 2

As s to
Prof.

58%

Other

(78%1

. (22

( 0 )

/ (85 1

(15 )

(- 

(92 )
, (8

. )

(0 )

(150) (226) (15)
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Do yo have aspecia interest or competence in any rion math=
ema.tical field such as physics , biology, psychology, etc.

-== ====

a=-== =-=======

==========================

Academic Rank,
End Spdng 1961 Term

Variable
Total ' Prbf. 'Assoc. Asst. Other

, II Prof. Prof.

40% 40% 40% 45% 17%1 .

answer

: ( =

. J

Yes 60' 55 , (9

physics engineering 58 
Other sciences
Social sciences

cation teaching 7 /I. II

lIuman art
Languages linguistics
Business, advertising.comerce,
Miscellaneous interests

cOtpetences

Total a 1191 12'6% 11.% 116%

tJnwe;1ghted number
facu1 ty members 33) : (150) (226) (15)

- ,

SUtn is greater than 100 per cent because some faculty members
reported, more thanonespecia'l non-mathematical interest.

.. .
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Q 100 Have you ever been called on to teach a specialized course in
a mathematical;:subject with which you were not entirely famil..
iar or felt yourself inadequately, prepared

===== === =:= ==== =;= =========;;;= -====================

Academic Rank 

End of Spring 1961 Term
Variable

Total Prof. Assoc. Asst. OtherProf. Prof.

65% 64% 58% 65% . 193%J

answer

Yes

Algebra 7 II

Geometry 23 -Z1

Andyds 18 
Probabi li ty tatis tics 26 

applied mathematicsOther 10 U

Remed 1.al introductory course. 2 II

studentsCourses for in' other
disciplines 10 II:

Other v miscellaneous 12 

Course area- indetermin2te 3 II

Total 1l11 111% 109% 113%

Unweighted number of
faculty members (533) l (142) (150) (226) (15)a' .

Sum is gre2ter th2n 100 per cent because some faculty members
, rep,ort.ed more than one course.

Q 1L At this col lege have there been any facul ty conferences v dis..
, cus$ions or study groups on the subject of long=range planning
for mathematics here? , If did you take part? 

Responses not tabulated.
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Q 12. Are :there any courses in mathematics that you would like to
see' introduced into the ' curriculum at this school?

======================#==== . -============================== ===

riable

- Academi9 Ran
End of Spring 1961 Term

, AssocTotal iI Prof. Prof.
Asst.
Prof. Other

307. 327. 227. 29% (561. )0: 0

answer

' (= , )

Yes (44

Algebra 22 U

Geome try 12 U

Andysis 32 U

roba-bili ty, statisti' 19 H

Applied mathematics

C:ompu ter programing, electronic . II

data processing 14 II

, Set theory, topolC?gy, founda", ,
t ions of mathematics ",;r 0 19 H

CourseS for students other
disciplines'

. "

13 
Other, misce llaneous 

New degree ' program

Total a 1541.0 1497. 1577. 148% 

Unweighted number
faculty members (533) (142) (150) (226) (15)

Sum is greater than 100 per cent because some facu1 ty members
suggested more than one course.
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Q 13. Do you pave any formally-recognized administrative responsi-
bility such as course-cqordinator, departmental adviser,
department head, etc., at this college?

=========?========= =========== ========== ====== ===== ======---

Academic Rank j
End of Spring 1961 Term

Variable
As soc. Asst.Total Prof. Other' Prof. Prof.

51% 48% 74% (35%)11, 22%

wer

Yes (65 

Department head adminis trative
officer some department
college .14

Department IS tuden t adviser
Responsibility in area

courses; curriculum

Responsibility for NSF program
other teacher training work 5 II

Responsibili ty for electronic
computing equipment program

Re spons iM. Ii ty in over-all
college administration

.!Miscellaneous responsibilities 10 II

Respon ibility inde termina te
nature 3 II

Total 116;" 114%116 i. 116%

Unweighted number

(533) i (142)faculty member,s (150) (226) (15)

is gr ater than 100 per cent because some faculty members
reported having more than one such responsibility 
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Q 14. A. As a college faculty member , which one of thel threefoll,owing
facets of academic work do you yourself regard most highly?
Which next most highly? Which least highly of all?

====================================================-===================

Academic Rank,
End of Spring 1961 Term

Variable
Assoc, Asst,

Total g Prof. Prof, Prof.. Other

Teaching

Regarded most highly 86% ft 85% 86% 85% , (85%)

Regarded next most highly (15 

Regarded leas t highly

' (=

No answer

, (=

Research

Regarded most highly 11% II 14% 12% (8%)

Regarded next mos t highly . (50

(42Regarded least highly
No answer

College administration

Regarded most highly 2% U . (7%J

Regarded next mos t highly 24 , (28 J

Regarded least highly (65

No answer

Unweighted number of
facul ty members (533)11 (142) (150) (226) (15)
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Q 14. Continued

As far as you know, Which of these does your college regard
, most highly? Which does it regard next most highly? Which
least highly of all? .

=----:;- - --- ====- -- --==----- ==== =========-============================ =-- =--

Academic Rank
End of Spring 1961 Term

Vari b1e

Prof. Assoc. Ass t" OtherTotal u
Pro f" Prof"

Teaching

Regarded most highly 67% B 67% 60% 71% (71%)

Regarded next most highly (28 )
Regarded least highly

No answer

(..

. Research

Regarded most highly 11% 11%

. (.;%)

9% II

Regarded next most highly (15, )

Regarded least highly (85 57. 
No answer

(..

College adminis tration

Regarded most highly 19% H 16% 19% 18% . (29%)

Regarded next most highly (43

. )

Regarded least highly (28 

(..

answer , 0

. !!

Unweigh ted number of
facu1 ty members (533)11 (142) (150) (226) (15)
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Q 15. Academic institutions vary greatly in the areas in which, and
the extent to which , they provide satisfaction to the members
of their teaching staffs. Consid ring this co11ege which
three aspects from the following list do you personally find
most satisfactory

=====--========---=----===-

:8====------------

=----------- =--------------- --- ---------- ----------- - --- --------

Academic Rank
End of Spring 1961 Term

Variable
Total U Prof. As soc 0 Asst. OtherProf. Prof.

Climate and/or geographic
location 46% I 40% 50% 50% (22%)

Quality of the program in your
field 36 . (64 )

(..

Retirement provisions benefits.

. (.. )

Housing available faculty
Quali ty of faculty in your' field (7 
Cultural opportunities available . (7 
General reputation of the college, 14 . (28 J

Quality of undergraduate students (42
Salary scale

(..

Research facilities . (8 
Relations between faculty and

administration 28 , (35 
Relations with colleagues (42

Intellectual stimulation 18 , (44 J
No answer

(..

Total 306% 288% 296% 299%297% II

Unweigh ted 'number of
facul ty members (533) (142) (150) (226)

11 
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Q 16. In what year were you born?

===== ==.=-====================== ===================================

Variable

Academic Rank 

End of Spring 1961 Term

II Assoc. Asst. OtherTotal II Prof. Prof. Prof.

1932 1936 (25-29 years in 1961) 6%0

..%

14% (14%)

1927"'1931 (30..34 years in 1961) 22 , (14
1922001926 (35..39' years in 1961) (28' )

, 1917-1921 (40=44 years in 1961) . (23 )
1912=1916 (45=49 years in 1961) , (14, )
1907=1911 (50=54 years in 1961)

(.. )

1902..1906 (55=59 years in 1961)

1897=1901 (60=64 years in 1961)

(= )

1892';1896 (65=69 years in 1961)

( .. )

1891 or earlier (70 years or more
in 1961)

'* : (= )

100% 100% 100% 100%Total '100% II

Unweigh ted number 
facu1 ty members (533) II (142) (150) (226) (15)

II 



Q:L .
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What was your fathElr ' s (or stepfather s). occup1:tionabout
time that you $raduated from high school'- (e.g. , grade

school teacher , catpenter , farm owner , mailman, civil
engineer)?

. - . ,- ' ==== ====*== ===================== ============

Variable

Mat,heIl&t' ic:ban;-' iIg.t' flemati c s
: teacher or Fofessor
specified

Other (non-mathematics)
. teacher or professor

'Professional (except teacher
or professor), technical

.. .

Farm owner , farm anager
. Manager , official , proprietor.

Cierical
S.ale.

'-'

Craftsman , foreman , kindredworker .
Operative , kindred worker

Service worker , including
. private household worker

. E&rm laborer , farm foreman 

: Laborer , except farm and mine.

, ::nd terminate

-. .

Total

". "

Unweighted number of
faculty mer:bers .

Academic Rank
, End of Spring- L9..L Term

Assoc, Asst.Total I Prof . OtherProf. Prof.

*'1 II . *'1

12 I 10
23 I 26
24 II 22

-" Ii'

. 5

100% 1100%

33) 1(142)

100%

(150) , (226)

(-%)

I., 

Lt4 )
(15 )

L43 )

( - (- )

100%

17 )

(-q 1

. (-q )

I14 )

(- )

100%

(15)

Although the question suggested a . di stinction betweem. "farm
owner" anqllfarm not-owner " this distinction was not made by, those
responding to the questionnaire, many of whom answered simply
farmer " II As a consequence these figures' are pr.obably an over-

. estimate of the percentage of faculty me bers whose fathers we
farm owners or farm managers and an underestimate of those whose
fathers were farm laborers or farm . foremen, 
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Q 18. At about what. age did you decide finally on a career in mathe-
matics?

====_.===;====;===-============ ===---=======================;=======

Academic Rank
End of Spring 1961 Term

Variable
As soc. Asst.Total Pro f . Prof. Prof. Other

13 years old or less or "gramar
' school age tI 5% H 10% 2% . ( ..%J

7 years old or "high school
age

(7 J

18,,22 years old or college age , (8 )
23..25 years old II, , (7 )
26..30 years old

- ( .. )

31 y, rs old or more . (7 )
Age of decision indeterminate

Does not consider self as having
a career in mathematics

25 , (71 J

Total 100% K 100% 100% 100% 100%

Unweighted number of
faculty members (533)8 (142) (150) : (226) (15)
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Q 19, Has any mathematician, either in w;itings or in person; exer
cised a strong influence on your career? '. Who?

===============================

=====a==============================
Academic Rank,

End of Spring 1961 Term
Variable

No !a " 0 It 0 0 (I 0
No answet; " 0 00 0

One influence name

" . 

0" 0: 0 

.. 

Two or more influences named

. . 

High school teacher(s) . 

. . 

Indi vidual (s) at undergraduate
college attended

. . 

Individua1(s) at graduate
college attended

. . . . 

Col1eague(s) at college
employing him in 1960-61 

Individua1(s) from college or
universi ty other than schools
specified above

. , , .

Individual reported was listed
in Combined Membershi List
but college affiliation inde-
terminate

. . . . . , . . 

Indi vidual reported was not
listed in Combined Membershi1i and college affiliation
indeterminate

. . . , 

Spec ic individual indeterminate

Totala . . . (1 0 . (I' (1

Unweighted"number of
. faculty members

. . , ,

Total II Prof, ASsoc.1\ Prof.

36% u 25%
II 6

30 U 36
32 II 33

13 

55 11- 60

40 

i6 R

II '
II.

2 II

134%0 2l% '137%

(533) n (142) (150)
, II

27%

Asst.
prof.

48%

(226)

Other

(50%)

. (- )

(35 )
(15, )

143%

(15)

Sum is greater than 100 per cent because some faculty members
mentioned more than one individual,
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Which one of these st tements comes closest to the way that
you feel about a career in mathematic

==== =================== ===;====;-

Variable

-============================= =====

Academic Rank,
End of Spring 1961 Term

II 
Total U Prof. ssoc. sst.

, ' 

Prof. ' . Prof. Other

,!tis the only career that could II '

really satisfy me 36% D 42% 43% 30% (15%J
is one of several careers that . II

I could find almost equally
satisfying (43 )

I can think of other careers that
would be more satisfying to me (28. J

No answer , (14 
Total 100% II 100% 100% 100% 100%
Unweighted number of ' II

facul ty members (533)11 (142) (150) (226) (15)

Q 21. In the lon run would you rather be known and respected

. .==== ============;========:===== ============== =====================

Variable

Througho,ut the institution where
you wor 0 0 0. (I (J . -0 0 

., 

Among people in your own field in
different institutions? .
' answer 0. (I 0 (I 0 0

Total (I (I (I 
Unweighted number of

faculty members

. . . .

Academic Rank
End of Spring 1961 Term

Assoc. Ass t. OtherTotal Prof. Prof. Prof.

. 156%J52% 54% 53% 50%

(44 )

(= )

100% 100% 100% 100%100% I

- II

(533)11 (142) (150) (226) (15)
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Mathematicians differ as to the aspects or chara.cteristics of
the field of mathema.tics which they find attractive, Whi'ch 
one of the following list of statements comes closest to des..
cribing your feelings?

~~~==== =========== =========== =================;========;========

Variable

"" 

Mathematics interests me chief).y

, "

oecause of the numerous appli-
cations which can be made of
it (1 00 .. 0 Il .. .. II (I ii . (1 (I 0 

I chiefly enjoy the purity and
abstract quality of ,mathematics.

I prefer mathematics because it is
unemot ional ' logical, and di-
vorced from reali ty 

, . , . 

Most of the courses I teach are
tedious ) but I enjoy certain
topics ' because of' their pre;.
cision andbea4 ty 

. , , . .

I like mathematics because I find
. it easy

., 

.. 0 " . . CI .. 0 0 

. .

t cl1iefly enjoy the creative and
intuitive aspects of math mati

I don i t really like mathematics 
No SJswer 

. . 

fI 

'" . " . 

. 0

Total" .

.. 

(I .

Unweigh ted number of
facu1 ty membe1;s '

. . . "

Academic Rank
End of Spring 1961 Term

, ii
Total II Prof. Assoc,

Prof.

37% ft 33%

35 , II 41

28 II 32

II' ,,

113% II 113% ' 116%"II 
(533)11 (142) (150)

' -- 

38%

Asst,
Prof.

36%

Other

(51%)

J7 )

" " )

112%

(226)

- , (.. )

(14. )

(21 )

(7 )

, (,

100%

(15)

Sum is greater than 100 per cent because some faculty members
chose more than one , statement
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Location of faculty member in 1961..62 academic year

====================== ======= ===~~~---======= ==== ==== ====

Variable

Still m ber of faculty of co1..
legeemp1oyi-ng him , 1960 6i . . 

Employed by another college or
uriiversi ty . 

. . . . . . . .

Employed by secondary Or e1emen=

. .

tary, school o

. . . . . . 

Employed primarily by business or
indus try 0 . . . 

. . . . 

. 0 0 

Continuing own education; not
planning to return to college
employing him 1960..61 . 

. . . .

Employed but not as mathematician,
statistician or teacher

. . . .

Retired from

Out of labor
ment age

teaching

. . . . . ,

force; below retire..
I) 0 0 

Total Go 0 

Unweighted number of
, faculty members

. . 

Academic" RaI1k
End of Sprin,g 1961 Term

Assoc. AsstoTotal Prof. Other
Prof 0 Prof.

90% II 97% 94% 81% (72%J

( .. , J

;t1

(.. )

. (7. )

. (

100% 100% 100%, 100%'100% I.

(533)11 (142:. (150) (226) (15)
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Item b. Faculty member s self-conception

====================== ====== ====== ================================

Academic Rank
End' ()f Spring 1961Term

riab1e
soc. Asst., OtherTotal 

II Prof. Prof 0 Prof.

Considers self mathematician
primarily 63% 50' 50% . (15%)50' 

Considers self mathematics teacner
specified 1\"

. , - -

Considers self teacher $ mathe=
matics not specified (43 

Considers self scientist (14 

Considers self social scientist . (7
Considers self statistician,

ac tuary

, (-

Considers self engineer

; (-

Considers self member other
profession; law minis try. etc.. , (14 )

Considers self some other
category

, (- )

Self=conception indeterminate

: (-

Total 100% 100' 100% 100%, 100%

Unweigh ted number
facu1 ty members (533)" (142) (150) (226) (15)
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Item c. Which memberships were reported for this faculty membe , in
the 1961-62 Combined Membership List (of .the AM, MA andSUM)? .

. '===============-===-=============== =========;;====== =================

Academic ' Rank
End of Spring ' 1961 Term

Variable
Total Prof. Assoc. Asst. OtherProf, Prof.

American Mathematical Society 45% 25% 24%

, (,

7%)28% II

Mathematical Association of Americ 50- 67'.. 53- 48-

( -

Soci,ety for Industrial and Applied
Ma thema tic s

. (- )

None of the above 45 , (93 )
Membership indeterminate

, (- )

143% 119% 100%Total 125% 123-%

Unweighted number of
faculty members (533)11 (142) (150) (226) (15)

!! 

Sum is greater than 100 per cent because some faculty members

belong to more than one of these three soc :leties .

Item d. Was faculty member listed in the 20 Volume Author Index
of Mathematical Reviews. 1940-59

Not listed at all 89% 77% 88% 95% (100%)

Lis ted wi th one en,try

(..

Listed with more than one entry

Total 100% II, 100% 100% 100% 100%

Unweighted number of
facul ty members (533)11 (142) (150) (226) (15)
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Item e. Sex of faculty member

: - . ". -=-- =-----------=-----------------------------=--====- ==---=----------- ---------- ------------

r---------------

--- ------

Academic Rank
End of Spring 1961 Term

Variab

, '

Assoc. As s i:.Total Pro fa Otherof. Prof,

Ma.le 87% 85% 86% 91% (19%)

Female 13' (21 , J

Total 100% II 100% 100% 100% 100%

Unweigh ted number . II

faculty members (533) B 142) (150) (226) (l5)
- II
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APPEN))IX C

Mathematics I Older and ' Newer Tools

College,s q,nd universities which did not grant . the doctorate in
mathematics .were the concern of this study... Durin.g, ' the, data collection
stage , however , information in two areas- ,.the schoo'l library s facili-
ties for and collections in mathematics, and theav ilability of

tronic computing eCJuipment- -was gathered from all schools in the

dOGtorate- granting as' well as non- octorate- grant ng.

elec-
sample

The information thus obtained is sU11arilZ d in the following

pages to co1iplete the picture of the setting of undergraduate mathemat-

ics teaching presented in the body of the report, and to supplement the

data already available 'on doctorate- producing mathematics departments

in the Albert report,

Locat;ionof. Library Mathematics Collections

Most colleges and universities providing mathematics instruction

housed mathematics m.aterials in their general library collections; only
eight per cent kept them. in a separate room or building, either alone
or together with other s!;ience materials, Institutions granting the
mathematics doctorate, however , were more likely than not to house the

collection in a special J;oomor building (Table C- l).
For One school in five, one building held both the mathematics

colleption?nd the offices of some or all. staff in mathematics. Ph, D.
granting institutions divided about half and half as to whether libraries

and staff were housed in the same building, ordUferent ones , but , among

the non,.Ph, D. -granting schools , libraries: and mathematics offices in

separate buildings

doctorate- granting
aame building were

were much more likely.
schools , staff offices
due, to the maintenance

Generally speaking, in the

and library holdings in the

of a separate mathematics or

science library housed in a

, D, - granting schools this
being located in a building

0':\2) .

classroom or office building. In the non-

usually resulted from some mathematics. offices
which also housed the ,general library (Table

Th-ese data were collected in tn:Ld.; 1961 by field representatives
at each of the 135 colleges and universities cooperating in the study.

09-



-210-

TABLE C- 1

PEiRGEN'LAGE))IS'!J UBU'LIONS OF SCHOOLS BY LOCATION OF' LIJ3RARY
MAT:a'rCS MA'LERIALS ACCORDING TO TYPE OF CONTROL ,

.. . - - . . -, ! '

SCIIOOL.AND IWER OF ,PH, D, ' s INMA'r 'LICS
GRANTED, 1948-59

.: ========::==================::=-==::=====--===============:;-

=======,====?=====i:

Location of School
Library I s Mathematics

Materials

'Lype Of Cotltrol
. D. in

: MatpeIiatics
. 1948- 59All

, Schools

Public NonePriva.te
, Qr.;nted

One or
More

Granted

; No mathematics instruction.

Some mathematics instruction 100 100

: Materials in general col-
, lection

M.;terials in separate room
or building

. 8

Unweighted number
of schools (135 ) (62) (73) , (89) , (46)

Based on Table 6 ,. Page 1155 American Universities' and Colleges(8th ed" Ame:tcan Couac:if on Education, 1960), andV, , Office of Edu-cation Earned. Degrees C mfe:ted 1958::1959 
i: . Bachelors:c and: Righer; De.erees

OE':S4Q13 Circular No. 636 (Washington: , U, g, Government, Printing Office
1961) .
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TABLE C-

PERCENTAGE DISTRIBUTION OF SCEQOLS BY LOCATION ,OF LIBRARY MATHEMATICS
MATERIALS IN RELATION TO. OFFICES .oF ,l1TEE;MATJ,CS FACULTI, a ACCORDING
, TO TYPE, OF. CONTROL OF SCHOOL AND NUER OF PH, D, ' S TN MATHEMATICS

' '

GRNTED, l94-8-S9b ' ,

' ,

Location of S;chool
Library I sMathematics
Material' s in Relation

to Offices of
, Mathematics Faculty

No mathematics inptruction

Some mathematics instruc-
tion . . 0 . 0 , 

Library mathematics
materials and some
or all mathematics
faculty ffices in
same building

, Library mathematics
mat€rials and all
mathematics faculty
offices in different
buildings

Total
Unweighted number

of schools

Ph. D, in
Mathematics

1948-59
Type of Control

All
Schools

Pub Ii c Private None
Granted

100

One or
More

granted

,.%

100

100% 100% 100% 100% 100%

(135) (62) (73) (89) (46)

Based on responses to the question: "Are the library collection
in mathematics and the offices of the mathematics department faculty in the
same building, or in different buildings?

See footnote a, Table C-l.

Accessibility ' of Materials 

The amount of access one had to a library mathe atics collection

depended primarily" onwhether one were a faculty member or an undergrad-
uate student , and secondarily on whether the materials were to be used

weekdays or weekends (Tables C-3a, C-3b , C-3c),
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TABLE c- 3 a

I$RCENTAE. DIS'LRIBUTION . OF SCHOOLS BY LOCATION OF' LIBMRY

, :.

MA'TEfT';c' MATERIALS AND AVAILABILITY OF !1'LERIALS
;EKDAYS TO tJNDERGMDUATE STUDENTS AND TO MATUEMA'LCS

FACULTY, ACCORDING TO TYPE. OF CONTROL .OF SCHOOL .
NUER .OF PH. D. ' s IN MATHEMATICS GRANTED, 1948-59

==== ======= ========== ================= === ======== === =======-==

Location

' .

of School Lil?rary ' s
thematicsHaterials and

Availabtlity of Materials

Weekday s 

Availabiil:tty to Undergraduate Stuflents
Ph, D. in

Mathematics

. ,

1948:' 59

None OnePrivate
Granted More

.Granted

100

--.---.. ---- .-.

:- .1-

TYpe of Gontrol
All

Schools
Public

100

(46)

No mathematics instruction
Some mathematics instruction

Materials in general collection
AvaiLable. 2 - periods per day
Available 3 periods per dciy .

' ,

Available more than 3 periods
(incl4des has key) , . 

, .'.

Availability indeterminate

. Materials in separate room or
building
Available 2 periods per day
Availabl 3 periods , per day

., .

Available more than 3 perioda
(includis has key) .

, . - '--' - '

1T-- 

- -- .,.....,. . "". .,._- ------.-- -'"""

Availability to Mathemat icsFaculty

- .- . "" - - - - .- .- - -- .- -- .--- -_. - - -- -_.- - ,_.- - .- -:--- -- - .- - . -- "- - .

, -: Materials. i:g .generaLcollectioD , 92 90 92 96 
Available 2 periods per day
Available 3 perJods per day 

-. ,

. Available more tnan :3 periods
(includes key) 

, , 

Avai 1 abi 1 i ty inde terminat e
Materiala in separate room .
building
Available 2 periods per day
Available 3 periods per d4Y 
Available more than 3 'periods(incl1Jd s3 has key)

, ,,' 

Unweighted number of schools 9. )

a;8ased on responses to the questions 

: "

Wbereis this school' s library collec-ti.on in mathematics housed now?" and "During what hours is the library collection in
mathem.atics available to 4ndergraduate students? to the mathematics faculty?"

fOQtnote a , Table (;-1

, ,

cA period of availability is defined as the library collection .being accessible
some hou at least in the orning or afternoon or evening,

2 '

(q5) (62) (73)
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TABLE C -3b

PERCENTAGE " DISTRIBUTION OF, SCHOOLS , B"X LOCATION- OFLiBRARY, MA'EHETI(;Scl1 ERIALS
A,J:D ' AVAILAJULITY OF " l1ERIALS SATURDYS' . TO, dUNDERGR,DljAT,E, 'STUDENTS, AND T,O

MATHEMTICS FACULTY , ACCORDING TO TYPE OF CONTROL OF SGHOOL , AW)
NUMER QF PH. n. ' s TNMATaETICS GRANTED, 1948c-59

================ ======= ======== ====== =================================== =====

()c?tioI1 ofScho01 Library
aj:hematicsMaterials and

ilability of Materials
Saturd' ay s

NOdmathematics instruction
SQme math.ematics. instruction . 
Materials in general collection
Not available at all 
Available less than, 2 ' periods
Available 2 periods Saturday
Available 3 periods Saturday
Availability indeterminate

Materials in separate room or
building
Not available at all 
Available less than 2 periods
Available 2 periods Saturday
Available 3 periods Saturday

- _,

l!b tr i.n~e!e mi.n

'- .- - -- . - "-- -- .-- .- .- "- - -- .- --- - 

Materials in general collection

Not available at all 
-Availah1e less than 2 periods
Available 2 periods Saturday
Available 3 periods Saturday

, Available more than 3 periods
(includes has key) . 

Availability indeterminate
Mate,ria1s in separate room 
building
Not available at all 
Available less than 2 periods
Available 2 periods Saturday
Av::a:il'able 3 periods Saturday
A'Y/&i'lable more than 3 periods

(includes has key)

Unweighted number of
schoo 1 

aSee footnote a, Table

footnote a , Table
cSee footnote c , Table

Less than one-half of

Availability touridergraduateStudents

II Type of ControlAll 
Schools 

II Public

1110092: 
211

2711
551/

6/1
211

II 10 111 411 11 

- ,- - '- .._ _- ,- '- - ,-,- - ,- '- .,-- - ,--,- ,- , - '- -

Availability toMathematic .:ul

____-- - -- -- .- -- -- ._. - "- .- - .- .- - - .- .

92' II 90 92 211 '2111 38 5011 41 611 1
llil

211

111

111

IiI

511

II (6(135)

C-3a
C-l.
C-3a.
one per cent.

Private

(7q)

'Ph. D. in
Mathematics

1948-59b

None
&ranted

(89,

One or
:tire

ij'ran t e d

1.0.
41. '

(46)
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TAB:JE c- 3c

PERCE AGE, DISTRIBU'nONOF SCHOOLS ;BY LOCATION OF LIBRARYMTH&1XICS l-TER:i:ALS
AND AVAlLABILUYOF' MATEttIALsa SUNDAYS TO. UNDERGRADUATE STUDENTSAI:. TO

MATHETICS" FACULTY, ACCORDI G. TO,. TYPE OF. ' CO TROL ,OF SCHOOL AND
NOEROf' PFhD. S ,):NMATHEi'TICS GRATED, 1948'-59b

; ====== ======== === ==;== ======

LocatiQn of"School Library
: Mathematics 'M,aterials and'
Availability of Materials

sundays

No mathematics instruction
Some mathematics in truction , .
;:Ma:trerials ;in general collection
" , Not available at all 

. ... 

Available less than . 2 periods
. Available 2 pe,riods Sunday
. Available 3 periods Sunday
Availability indeterminate

Materials' in separate room ,
building

. .

Not available at all ..
Available less than 2 ,periods
Ava;il.9ble 2 periods .. Sunday
Available 3 periods' Sunday
Availability indeterminate

, . :. ,- , ': . - - - .- , - '- - -,- .. -- ':- -- --.,- ..-... -- - -- -- - .- - - -"- ,

.Materials. in general collection
, Not available at all
Available less , than 2 periods
Available 2 perf ods Sunday

.' 

Available 3 periods Sunday
Available more than 3 periods
, (includes has key) . ,

, .

, Availability indeterminate"

Materials . in separate rOOm or
bui lding , 

" ,. '

Not available at all "

, ,

Available less than 2 periods
Available 2 periods' Sunday

Available 3 periods' Sunds.y ,
Available more than 3 per ods;;

. (includes has key) , 

, '

Unweighted number of
sthool s . 

aSee footnote a. Table

footnote a, Table

CSee footnote c , Table

Less than one-half of

c- 3.8.

a-I.
C-3a.

=== =================--;"

======;=;:==;;:Ff:;

' .

Availability toUndergr acluate 3tudents
Ph.

All Type control Matneniatics
1948-59b .

Schools
None One

Public priv,ate granted More
Granted

:tO

351

-..- -- - -- "-- "-- ---_._"_. -_. ,_._,.-..

Av.ailability Mathematic sF acu 1 

-- - _. - -- .- ----- - - --,-

: 27

(135) (62) (73) (89) (46)

one per cent.
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While !ormal weekday library hours wer often si ilar for

both, faculty and students , faculty merpbers occasionally had keys to
the library permitting its use off..!:ours. , Undetgraduate students

. seldom had this privilege. Library keys wer.e' likely to be, issued
for special collections only; if mathematics materials were included

in the general library, the facu+ty member had less of an advantage

over the undergraduat Because many of the doctorate-granting inpti-
tutions housed mathematics collections in speciaL libraries , the sit-

ation there was somewhat more favorableforfa:culty than in the non-

? D. - granting schools. The reverse tended to be true for undergrad-u-
ates in schools of the two degree types. Weekdays there was no par

ticuLar advantage for faculty or for students from the standpoint of

accessibility of the library in publicly-controlled schools as opposed

to private ones.

In many. colleges and universities formal library service was

more restricted weekends than on weekdays. In general , for both
teaching staff and undergraduates , hours for library use were more

liberal in privately- controlled than in publicly-controlledinsti-

tutionS. For mathematics faculty members . from . the standpoint of
weekend library use , it was more advantageous to be on the staff of

a . Ph. D. -granting school; for the undergraduate student in mathematics

, it was somewhat less so,

Circulation of Periodicals

One college or university library in two , . as, a matter of poli-
cy circulated new issues of periodicals to mat1:1E matics staff members

before making them avai lable for more general use. In one- sixth of
:the schools this was "usual" procedure, while for :anotb:etthird it was

: an lIoccasional" practice. Library policy on this varied considerably
, with the degree-granting status of the school. For half of the non-

granting institutions advance circulation was either " usual" or

occasional " but this was the case in only one out of five Ph. D.

granting schools. Two considerations help explain these differing

practices- the relative sizes of the teaching staffs involved and the
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fact thatfacuHy 'Qembers in. the D, - granting schools were- more apt
. to, subacribe as individuals to mathematical periodicals, , Public1y-
controlled schools ,and private y-controlled ones were' quite similar

in policy and practice in this, area (Table C-4).

TABLE' C-4 .

PERCENTAGE DISTRIBUTlONQF SCHOOLS BY FREQUENCY WITHWHICHLIBAARY
CIRCULATES .M.TtIMATlCS' PERIODICALS TOMATJEMTIGS FACUL'LY, a ACCOIID-

ING ' O TYPE OF CONTROL OF SCHOOL ,AND NlER OF'PH. D. 'I SIN
MATHEMATICS GRANTED, 1948- 59b

~~~~~~================================== ===================-===================

School Library s ?-olicy Ph. D. inon Circulation of Newly- Type of Control MathematicsAll I, 1948-59brecei vedMathematic s Schools feriodicals to , I . PublicMath€Iatics Facult Private None
granted

One or
More

. Granted,
No mathematics instruction

. Some mathematics instruction
Mathe'Qatics periodicals

usually circulated to
mat,hematics faculty

:Mathem8tics periodicals
occasionally circulated

, to, mathematics facul t;y, .

98 .
j.1
'I,

I 100'

18 I.

32 I

45 I

100

Math.ematics periodicals
never' circulated to
mathematics faculty

Policy indeterminate

Tot al 100% 100% 100% 100% 100%

Unweighted number of;
schools (135) , (62) (73) (89) (46)

Based on respopses , to tq.e question: "Are newly- received copies of
mathematical periodicais ever circulated to . the mathe1Itics faculty before
. being placed in the library for more general use?" 

See ;tootnote a, 'Lable C-l,
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Purchase of' Duplicate Ma.terials 

College and university libraries were more likely to make a

. " " ..

practice of purchasing ml.1t:iplecopi s' of' , a a.tl1ematics book" so that
, it' could be used by seve al people s:Lmu\taneously than to , purchase

duplicates of a serial o.r periodical for the same purpose, , Seven
libraries in ten "occasionally" or l'usual1.y" bought more than one

, cdpy of the ' same athematics book , but only one in four follQwed a
similar practice in ordering periodicals. Among those schools pur-

chasing multiple copies of any materials, the practice was more often

.110ccasional" than "usual" ('Lables C-5aand C-5b).

TABLE C

PERCE:ijTAGE" DISTRIBUTION OF SCHOOLS BY LIBRARY , S ' USUAL PROCEDURE, ON
PURCJM$E:OF DU:PLICATE COPIE:S OF BOOKS TO, Ai.LOW FORMOLTIPLEUSE, a
, ACGORDING' TOTYPEOFCONTROL ,OF SCROOLAND NUER OF PH. D.. ' SIN

MA'PTICS , GB.'.ED , 1948-59b

====~~~

F================

SchooL Library ' s Usual
;Procedure on rchase of

Duplicate Copies of
Mathematics Books

: No mathematics:instruction
Somemathema,tics instruction

Usually purchases duplicCite
copies to allow for
Iiultiple use

,,' 

Occasionally purchases dup- 
cCite copies to allow

formult:iple use , 

Rarely or never purchases
, duplica.te' copies to allow
, for multiple use

. " '

Procedure indeterminate

Tot al 

, ,,' , , ' 

Unweighted number of
schools

, BCised on responses to
cedure regarding the purchase
for multi,ple use

?" 

See footnote ' , Table C

--------- ---------------------------- ------------------- ======== ==========

Ph. D. in
" Mathematics

1948- 59b
1 ':pe of Co,ntrolAll 

Schools 
I Public

I 100

12 I

59 I

27 I

100%1

(6n

priv.ate None
Granted

One or
More

granted

.:%

100

OO% 100% 100%

(73) (89) (46)

100%

(135 )

the question: , Wbat is the library ' susual " pro-
of duplicate copies of mathematics books to allow
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:PERCENTAGEDISTRIB1;TIONOF SCHOOLS BY LIBRARY' S USUAL ,PROCEDURE ON
:JUR.CHASE. OF DUPLICATE COPIES OF' PERIODICALS ' AND SERIALS TO ALLOW

FOR MULTIPLE USE . a ACCOlmING: TO TYPE OF CONTROL OF SCHOOL'
ANDNUEROFPH. S IN!1TH TICS GRANrED. 1948-59b

=============================-=========j===================-===================

I Ph.D, in
'Lpe of Cpntrol :Mthematics

1948- 59b

, School Library I s Usu?l
i'ocedure on ?urchase of
Duplicate Copies of

periodicals and Serials

. No mathematics instruction
, Some mathematics instruction

. Usually purchases dupli-
cate copies to allow for
multiple use

Occasionally purchases
duplicate c9pies to
allow for multiple use .

Rarely or never purchases
duplicate copies t
allow . for multiple , use

Procedure indeterminate

Total

. . 

Unweighted number of
schools

All
Schools

I , Public
1 . .

I 100

4 I

20 I
1 ,

69 I
7 I

100%1

(62)(135)

None
granted

. One or
!1' r e

granted
Private

100

100% 100% 100%

(73) (89) (46)

100%

Based on responses to the question: "What is the library ' usualpro-cedure. regarding the purchase of duplicate copies ' of mathemaj:icsperiodicalsand seri.;tls to allow . for multiple use?"
footnote a. Table C-l.

Less than one-half of one per :cent.

, D. ..granting and non Ph, D. - granting institutions were fairly

similar in the procedures they followed in purchasing mathematics mater-

ials. More publicly-controlled thanprivately- conti'olled schools , how-
ever , made a practice of buying several copies of the same thing.

One school library in three had a policy of automatically re-

placing missing or lost books and periodicals in mathematics. For the
remainder replacement was not. a matter of course but :depended on special
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requests from faculty, how much the material was used, the level of

the course in which it was used, etc. Fewer Ph, D. - granting schools

than others had a policy of automatic replacement; publicly- controlled
schools were mot apt than private ones to follow this practice , how-

ever (Table C-6).

TABLE C- 6

PERCENTAGE DISTRIBUTION OF SCHOOLS BY LIBRAY' S POLICY ON REPLACEMNT OF
. :LOSTORMISSINGMATHE!1TICS BOOKS AND PERIODICALS; a ACCOJ.mING TO TYPE 0
'CONTR,OLOF SCHOOL AND NUER OF PH. D, ' s IN MATHEMTICS GRANTED, 1948-59

School Library f s Policy
on Replacement of Lost
orMi ssingMathematic s
Books and Periodicals

==::===================================== ,=======================================

Ph. D. in
'Lpe of Control -Mthematics

1948-59b

. No mathematics instruction
Some mathematics instruction

AutQ atic replacement of
lost or missing mathe-
matics books and period-
icals

Replacement of lost or
missing mathematics
books and periodicals
not automatic

Policy indeterminate

Tot al

Unweighted number of
school&

All
hools I

Public
One

Private None Moregranted Granted

100I 100

38 I

100% 100% 100% 100% lOO%

(135) (62) (73) (89) (46)

Based on responses to the question: IIWhat is the library policy with
respect to replacing lost or missing books and periodicals in mathematics?"

footnote a, Table C-

That public schools were more inclined than private ones to

make multiple purchases for any reason suggests that considerations of

budget and funds might explain these differing practices. Comparison
of the practices of IIhigher tuition" private schools with those of

"lower tuition" private schools , however , did not bear this out.
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anything, "higher tuition" schools were less likely than " lower tui-

tion" ones to buy duplicate materials in mathematics.

The Nature of Col1ege Library Collections in Mathematics

College and university library collections in mathematics

differ widely in size and content , and it is consequently, difficult

to compare the materials available to a mathematician at one school

with those available to his colleague at another. To make a rough

assessment of mathematics materials . in library collections , hoLdings
at each school were checked against lists suggested by the Conuittee

on the Undergraduate Program in Mathematics (CUPM) of the Mathematical

Association of America to indicate, adequacy and level of materials in
mathematics, , Measured by this, yardstick , book collections in mathe-

matics appeared better , on the average , than collections of certain
monographs, periodicals and serials.
low,

The findings are outlined be-

Twenty-one Selected Books

In mid-1961 ninety-five out of a hundred college and university

libraries had one or more of the twenty- one books in mathematics sug-
gested by CUPMas criterion items (Table C-7). All schools granting
the Ph, D, in mathematics had at least one of them, as did 94 per cent
of the non-Ph granting colleges. , The libraries of all colleges and

universities under public control and nine out of ten of those under

private control contained one or more,

. On the average , a library mathematics collection contained
' ten of the twenty- one books. The doctorate-granting school library
averaged twenty and , in fact , nine of the twenty- one titles were found

in the libraries of all Ph, D, - granting schools, Non., Ph , D, - granting
. institutions averaged , half as many. , Public , school libraries included
more of the titles , on the

Distinct from the findings

policies , "higher tuition

average , than private school libraries did,
on the relation between tuition and purchase

private school collections were as large, on

the average " as those of publicly- controlled schools, , The "lower tui-
. tion" private school collections were two-thirds as large , averaging
eight of the twenty- one selected titles.
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TABLE C

PERCENTAGE OF SCHOOL LIBR,RIES WITH SELECTED BOOKS IN' THE FIELD OF MAT:H:MTICS
D MEAN N'8MBEE.OF SELECTED BOOKS HELD , ACCORDING TO ' TYE, QF;S:O '1R() SCHOOL

. AND NUER OF '. PH, D. 1 S INMATJiMATICS q GRATED, 19

; , . - '------------ ------------------------------- ----------------==== ===== ========= ===== ==================

Selected Books

Andree , R, V. , Selections from Modern
Abstract Al

. Banach

, ,

' Theorie . des, O erations
Lineaires' Poland

. .

Bell , E. T. Develo ent of Mathematics

Birkhoff, G. and MacLane

, ,

S. . Surve
Modern Al ebra

Buck , R, C, Ajvanced Calculus

. ' . .

Cartan, H, and Eilenberg, S. Homolo ical
. Al ebra.

" . 

G . 

." . . . ' . ':. , . . . .. ' " . .

Churchill , R. V, Modern O erational Math.inEn ineerin
Courant , R;. and Robbins , H, What 
Mathematics? , , 

" , . , 

Cramer., H, Mathematical Methods ofStatistics 

, . 

, FeUer , W, ' Introduction to Probabilit
1,heo

. .

Ford , L. R. Differential E uations .
Friedman , B. Princi les& Techni ues of

lied Math. 

Halmos , P. Measure Theor
Kaplansky, I, Infinite Abelian Grou
Kelley, J, L. General To olo
Kleene , S. J;ntroductionto Mathematics

Kline, M. Mathematics in Western Culture

Manning, , P, . Geometr of Four .'Dimensions

Uspensky;J. V, Introduction .
Mathematical probabilit

van der Waerden. Moderne Al ebra (Germany)
Wilder, Ro L, Introduction to the

Foundations of Math 

. ,

None of the selected books

Mean number of selected books

Unweighted number of schools

aSee footnote a Table C-l.

Ph..D,
of Control M;athematics

All 1948-59
School

One
NonePublic Private More

Qranted Granted

50% 54% 48% 48% 73%

. 16 100' I

92" 100

100

100

100

100

100

70, 79'

100

, '

100

(135) (62) (73) (89) (46)
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C(:)li'l nt; ap,d Ropbiri What is Mathematics? ,. included in the
c:o ltc:tionli f fout: ae;hoohinf:ive , was the most frequently, favored

tWIiI\t:Y";Qn booka" while the specified titles by Banach, Gartan

:tl(;q

&, 

li11d Kaplansky were themo t restricted in distribution,

;It /?\'9141c: j;e mentioned that generality, and specificity of subject

. .!,

. I

, " . ,

uet, level of treatment, and date of publication , as, well as in-
triI\ C; *e , w refactors in the distribution of these books.

ch t;tt1.e s found more commonly in 'the collections of
dQctoJ;ate- nting s hools than in , the non-doctorate- granting, and
with the (;Kception of feUer I Introduction to Probabilitx . Theory

h:was more likely to be found in a publicly-controlled school

than:in a privi'teone.

t:us matica1Mono t:aphs

Three out of four college and university library collections

contli:!ned 9 e prlIore 0:1 the Carus Mathematical Monographs , the series

t;ota1;i & thirteen at the time these data were gathered. , All Ph. D.

&t:aI\ti scrqQolSAad at least one of them' while a, quarter of the non-
:rh, D. .- grant:iqg school libtari.eshadnone at all. , School. libraries 

bHcl:y- controlled schools were more likely than those in privately-
contJ;Qn qschQQh to :inclupe ,one or more of the monographs (Table
c-&) 

',h , aV ge coUection of CarusMathentatical. Monogr phs num-
bered five , wit;or.-nges, from , twelve : among doctorate- gt:anting schools

to f;i;V
!iqI\g n,on",Ph. D. - rant:n,g, and from seven for, the publicly-

GQnt;rqU d school 1ibrar:y to four for the private schools, Each of

tb,e q8t PJ;s waS found in the collection of nine out of ten Ph. D.
I\t;in , by.t , unliK the " selected books " none was found in

l,ljJ:aJ;h of all of them, 1;he verage hol.ding in Carus Monogra\,hs

013 t;h h;lgh(!1" tuition" pri.va e 'school was slightly Larger than that
f 1rb 19"lert;uition" school efive cOIlpared to four),



PERCENTAGE OF SCHOOL tIBMRIES WITH CARUSMONOGRAPHS ANDMEAN
CARUS' MONOGRAPHS ' HELD , ACCORDING TO TYP.KQF COJ:TROL OF GHOOL,AAD

NUEROF'PH. D. I SINMATHETICS GRAED, 1948-59

========== =================================

r==

========= ====== ======== ======

. Ph! Do 

Type of cOntrol MathematicsAll , " 1948-:59a
. Schools I

' I Public

57%

I , 51,

\ ,

, I'

36 
40 ,

, I

, I

, I

Car-us Mono

#1 Bliss . A, Calcul tis of
Variations

ifr2 Curtiss , D, R, Anal tic
Functibns of a Com lex
Variable

if3 Rietz , H. , 1-
Statistics

ifr4 Young, J. tv,

., 

Geomet

Mathematics
o ; . 

l'f'_ ective

ifr5 Smith, ' D. E. and Ginsburg, J.
A Histor of Mathematics
in America before 1900 

tfr6 Jackson, D. gourier ries'
& Ortho onal. Po nomials

#7 MacPuffee , C. C. Vectors

. ,

and Matrices

. .

its McCoy, N. H, ,Rin s' and
Ideal,s

, .

4fr9 Pollard H, he 'Lheo
ebraic Numbers , 

#10 Jones, B, W, The Arithmetic
;Theor of uadratic. Forms.

4frll Niven, 1. Irrational Numbers'
tf12 ' Kac , M, Statistj.cal I

A!iepend-ence in Ptobabilit nal sis
& Number 

, .

. tfr13

::,

:P. , Jr, A Primer.
' of Real, Functions' . , 

, CarusMono h!! . . 

" . 

Mean number of Carns Mono

Unweight.ed' number of schools

See footnote a ' TableC-
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'LABLEC-

3i3

(135 )

66%

55 .

(62.

Private

52%

, 28

25'

30,

54%

. .36

(89)

One or

. ,

More
granted

97%

(46)
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Monograph No. , Bliss 1 s Calculus of Variations ,. wa$ most com-

:mon in library collection$, being found in one';half of all school
libraries, , The least widely distributed, Kac ' s Statistical. Independ-

ence in Probability Analysis and Number Theo+y, appeared in half as

many collections. Without exception each of the Carus Mathematical
Mono?;raJ?hs Wa$ included in the collections of a greater proportion of

Ph, D. -granting schools than non-Ph. D. - granting ones , and er-greater::pr'O-
portion of public than of private sChoo ls.

, The caution mentioned in connection with the distribution of
the " selected books" app1i s equally to monographs,

Selected Periodicals ami Serials

The preponderant majority of college, and university libraries
heldis$U€s of Qne or more of the seventeen mathematical periodicals
which were suggested by CUPMas measures of collections. . Like the
sitQation regarding the " selected books and Carus Mathematical Mono-

gr.aphs least some of these periodica1s' were found in the mathe-

matics library of every doctorate-granti1;g institution. . Some also
were included in the holdings of every publicly-controlled college

or university (Table C-9).

Average library holdings in mathematical periodicals. were

poorer in cOmparison to the, CUPMchecklist than were the average
holdings of books and: monographs. , School library collections aver-
aged $ome issues . for five periodicals out of a ,. total of seventeen

, thoi)gh there was' a range from sixteen in the Ph. D. -granting to five

in the non-ph. granting schools. , Collections in ,publicly- con-
trolleq schools were larger, on the average , than those in the pri-

vately- controlled, but holdings in "higher t-uition" private schools

were equal in average number to those in publicly- controlled colleges.

and univeraities.

'Jo of the periodicals- American Mathematical Monthly and
Mathematics Teacher--were found in four collections out of five, 'Lhe

Periodical Matemati eskii Sbornik , common in doctorate-granting insti-

tutions , was rare in schools as.. a whole. This' was generally true for
foreign periodicals on the checklist,
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TABLE C-9

PERCENTAGE OF SCHOOL tIBRARIESWI'LH ONE OR MORE ISSUES OF SELECTED PERIODICALS
AND SERIALS IN THE FIELD OF MATHEMATICS, , AND' NEANNUER' OF' DIFFERENT

PERIODICALS, AND SERIALS HELD

, .

. ACCORDING TO TYPE' OF CONTROLOE SC OOL
AND NUER OF PH, D. ' SINMATHEl1TICS GMNTED, 1948-59

========, ===================

All 
Schools I

;Public
, I

18% '

. === =============== =;=============

Selected Periodicals
and Serials

Acta Mathe:matica Uppsala , Swedert.

American Journal of. Mathematics.
Baltimore, , . 

. . , .

American Mathematical Monthl

American Mathematical Societ
Collo uiumVols. . . 

American Mathematical SocietTransactions 
Annals of Mathematical Statistics, 

Baltimore 0 . 
Annals of Mathematics , Princeton

. .

Bell S stem Technical Journal.City 

. . . . . .

Journal of the London Mathematical
Societ

. .

-ateIl, ces Sbornik, Moscow

Mathematical Reviews , Providence
l'. '.

. .

Mathematics Ma a:;ine . . 

Mathematics Teacher

Mathematische Annalen. Ber1in-
Gottingen .

. . . .

Scri ta. Mathematica. N. Y, . , 

, .

The Mathematica Ga:;ette, London, ,
Bourbaki " in Actualities $ci. et,Industrielles.

, , ,. , '

None of the periodicals and f?erial
Mean number of periodicals and

serials

, . . . . .' . 

Unweighted number of schools

. ,

See footnote a, Table C-l,

===================.

Ph. D. in
Mathematics

948-
One or
More

G,ranted ,

U35)..

23% 16% 11%

35 ,

28,

(62) , (73) (89)

100%

100

100

100

100

100

100

100

(46)
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As with the " selected books " and Carus Mathematica1 Monographs

. it was mbre likely that a particular periodical would be found in the
col1e tion of a Ph. grantingschool than that of a non-Ph. grant
ing one, " and in the holdings of '. a college or university under public

control, than in one under private control,

F;lec tronic Computing '. Equi pment

Many of theIl , 000 or so computer installations estimate;' to
have been in existence in the early 1960 s were located on the campuses

of universities and colleges. , Many other schools , lacking on- pus

equ pment , had access to that of other ' academic institutions, business
firms , government agencies ,. ;;nd the like.

Availability Over-all

Four schools in. ten in the sample had either digital or ana-

logue computers on their own campuses , shared computers off campus

with other institutions or agencies, or had informal access to the

equipment of others. For some colleges and universities electronic

comp1,t;ing equipment was, available through more than one of the, above'

means. 'Lhe proportion of schools with computers accessible in any way

at all did not vary with the type of control of the college or univer

sity but did vary considerably with the school' s degree-granting status,
While all Ph , D. - granting institutions had computers available by one

,or' another of these three means , only aboutone third of the non..Ph,

&rant;ing schools had access to computers in any. way (Table 10),

For schools as a whole , on campus equipment,. and access to that

of other institutions or organizations 'were equally frequent , but the
sharing of off-campus computers by formal arrangement was fairly rare,

. In 1961 two schools in ten . had comPuters on- campus, and the

same proportion had informal cess to the" equipment of another agency
or organization.

Emp1oyrent in PrbfessioniH. Matheina t'itaL
Government , NSF 62 - , prepared by the Bureau of
U. S. Department of Labor , p, 16,

Work: in Industr and
Labor' Statistics,
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TABt.E c- 10 '

, . 

. PERCENTAGE-DISTR;LBUTIONOF SCHOO:LSBY' EEPORTEDAVAILABI:LITya OF
' ELECTRONIC COlvU':' ING EQUIPMENT, ACCORPING, 'fO, xYPE , OF CONTROL OK
SCBOOL AND NUEROF PH, D, ' S INMATHEMATICS GRANTED, 1948':1959_

. ========== ========= ====

Reported A ailability of
Electronic Computing

Equipment

Nomathemat:ics inf1truction
Some mathematics inf1tructio

School has own electronic
computing equJ,pment on own

, c ampu s 

: School shares e.lectronic com..
puting equipment off-c pu&
with other institutions or
agencies

School has' acc ess :,to 

tronic computing equipment
off- campus , ' instead of, or.
in addition to , owned and!
or shared equipmerit 

, ElectroniccoIIPutitrg:: qu:!p-
mentnot. reported a.vailctbl '
to school by a y means

Tot al c o . . D .

Unweighted number of
schools

--- --- ---------- -----

-------- 1

-------------------

I Type of ControlAll 
Schools 

I Public

I 100

20 

, I

20 I

59 I

102% I

(135)

Private

===================

Ph. D. in
Mathematics

1948-59b
One or
More

Granted

100

lOa

103% 102% 101% 119%

(89) (46)

Based on respons s to the quef1tions: "Does .the school have any high-
speed or medium,. speed electron c computing equipment--like the IBM 1620 or IBM 650--
of its own or which it shares with other educational or research institutions in
the vicinity, ,or does it have access to such equipment of some business or indus-
trial concern? It , and "At SCFlOOL do you have access to equip'!ent like this (high-: or
medium- speed electronic computing equipment like an I:BM650 or IBM 1620 Or an ana-logue computer)?" 

See fbotnotee Table C

The totals
eA-uipmerft' ' available
or agency.

(62) (73)

are greater than 100 Per cent hec use some schools reported
by more than one me ans ' or through mo.rethanone instij:ution



, -228-

Ph, D, "gran ing schools differed markedly, from the non- fh. D.

granting in the number of computers :to which they, had acceas and in
the war$ in which t;heyhadaccess to them, While every doctorate-
g1;anti-ng chool had at least one computing installation on- campus

thi was true for only one non- Ph. D. - granting school in seven. ,
add tion, ten per cent of the doctorate-granting formally shared

comput rs off"c pus" and nine per cent had informal access to SOme.

. computing equipment, Few colleges and universities not granting
the Ph . D" on the other hand, shared computers in a formal way,
though two in ten had access , to those of another institution or

. agency. Publicly-controlled schools were more likely to have on-
Camp\ls equ~pment than to have access to the computers of some other

agency, woi1e the reverse held for colleges: and universities under

private control.

01."campus Instdlations--The . Primary . Installation.

In! 61 the school with more than one on- campus electronic

cQmputing , in$tallationwas ' a rarity, only 'One college or university
iRa tmndre4 fa)lj.ng into this category. , Multiple installations
were then found only among the Ph D, -granting schools. Wh le two

or three . inst:allations were usually the maximum, one school reported
having $even separate Ones (Table C-ll).

More Qften than .not the individual in charge of the "PriIlary
Inst;alhti " had been employed by. the college or university. in some
othlTr 9cipa ity earlier , and had not been hired specifically for wOrk.

witn the CQmputer , This was the case about. three times out of f H,1r,

, aJ1dwas the prevailing situation regardless of whether the school was
publicly- or pt;ivatdy-controlled , Ph, D. -granting or not (Table C-12).

, \

To, facilitate description in. those instances. in which a school
had mOre than one computing installation, the un t with the closest re-
latJ,onshi,p to the mathematics department was arbitrarily designated
P;t;Lma"!y. " If a schoot had only one on- carPUs unit , that , of cO\lrse

was designated, "Primary .
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':ABLE C-

PERCENTAGE ' DISTRiBUTION OF " SCHOOLS :BYNUE1f . OF; SCHOOL s . OWN

ELECTRONIC COMPUTING EQUIPMET INSTALLATIONS; , ACCORDING 'LO

TYPE OF C01:TROL.OF SCJ:OOL' AND NUER ' OF , PH 1:). ,I S ' IN
MATHt1'TICS GRATED , 1948-1959B:

------------------ ----------------------

r----------

----- --------- . -===================-============== ====

Number of', ScQ,oo.l' s , Own
lectron c ebmput:ng

u::p.mellt Installations
All

, Schools

. D, in
Mathemat;icr; ,

1948-59
Type of Control

Public Private' None
Granted

One, or
More

granted

No ma hematics instruc-
tipn ,'. 

, , ' , 

Some athematics instruc-
tion ',

' . . "

100 100

School has one in-
stallation 

$chQol has more than
one insta lation .

Schoql has no. elec-
tronic computing
equipment

Total 100% 100% 100% 100% 100%

(62) (73) (89) (46)
"Unweighted number

of schools (135)

, See fOQtnote 'a ", Table C-l.
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'LABLE C-12

, :JERCENTApE ' ntSTRIBUT;ON, OF' " SCa.OOLS BY BACKGROUND REPOR'LEO
a FOR

1?ERSQNIN CijGEOF' CHOOL' S . PRI!1RXELECTRONIC , c;OMPUnNG
EqUIP N'r, ACCORDING, TO XYPEOF " CONTROL ,OF SCa.OOLAND
N'El\OF pa., D: ' s INMA'la.EMTICS GRATED, 1948':1959

~~~~

;F=== ====w====

============-==== ======= ==========================

Baqk rpunli eported
forf,erson in, Qparge o

chool' s frimaJ;
, :El ctronic Compu ing

, Eq ipment!

o mathematics instruc-
tion . 

S011e mathematica in-
struqtion 

, ,

ployed specifically
to be in cQarge of
equipmept . , 

: Employed by school
in other cap city

, previously

Bac\(ground inde-

inate 
, School has no elec-

tronic c;om.,uting
equipment

Total

. -

, Unweighted number"
of schools

Type of Control

Ph. D. in
Mathematics

1948-59bAll
Schoo 16

. One, or 

:More
Granted

Private None
Granted

..%

100 100

, 100'% 100% , 100% 100% 100%

(135) (62) (73) (89) (46)

, Based on responses to the
of this school specifically to be
p19Ye.d. 4 'fe before ' but; in artother

See foo\:nob;, a, Table C-1.

question: "Did this person join the staff
in charge of this equipment , or was he em-
capacity? "



..231-

In two-thirds qf the colleges and universities having on-

campu,s computers , the IIPrimary J;nata1.1ation" as. a separate entity
was re pol1siple for its own money budget and work schedule; 1r' the
remaini:pg cases responsibility was allocateq.to anyonE: ofa number

of ifferent units-- academic departments or combinations of depart-
rnents , research institutes , or the over-all school administration.

!\ong ph, D. granting schools where t:he computer complex 'was more

eJ.aborate ? t4e "PrinWVY Installatiop" was even more likely to be
:re pq:ps 'ble for budgeting its fup.qs (three- qU; rters of the cases)

and 'for scheduling wo k (four-fifths of the cases), In the non-
Ph;D, granting schools with on- campus computers the "Primary In-
st:,gqat " itself assuiled these responsibilities in about half of
the cases.

Sole resp,onsibil ty for money budget and work schedule of

the "PrijIary Installation" fell to . the lot of the mathematics de-
partmentfairly rarely, in fact , no more frequently, to mathematics
tpan ,to any of the others ( ables C-13 and C- 14).

Among schools with n on-campus unit one-fifth had more than

one compUter in the "Primary J:nstallation" and had acquired these at

various dates. Qf the remainder more than half had acquired their

comput r aa recent y as 1960 or 1961 (Table C- 15).

Publicly-controlled schools more than private ones " and Ph.

granting more than the non..Ph. granting h d several computers in

the "Primary Installation. About one-fourth of the public compared

to ope- seventh of the private , and four in ten of the doctorate-grant-
ing cOrnpared to less than one in ten of the non-doctorate-granting
ha9- this much equipment,

The J:BM 1620 and IBM 650 were the moat common types of cOm"
pute1;s in ";primary Installations, In addition to these , but less

nl1erQu , wer a variety 9f others , inc luding "hOlllemade" computers.

Thes l.atter (for example , Mark IV, Mistic , Pennstac) were found only

in the doctorate-granting institutions, 12 per cent of which included

one ;in, the "Primary Installation" equipment (Tqble C-l6), An analogue



..232-

':ABLE C-13

h 'PER\JENT/iG:F' DISTRIBU!.IONOF SCIiOLS BYUNI'R.1?PONSIB1.E FOR BUDGET
OF., PM. ELEC'LRONIC COMPUT-I GEQUIPMENT " INSTALLATION.

AQCORDING: TO TYPE, OF CONTROL ,OIt SGflOOLAND N8ER ,

. '

1';'P;" S IN '-MA'iEMTTC S GlU'NTR1l,. 1948-1959,

===== ============== ====

Unit R sponsib1e fQ+ udget
pf IiPtimary In$talbtion

No mathematics 1n truction
Some mathematica instruction

Pri ary Installation" it-
self

. ' 

General administration

Mathematics department
, - alone

;Engineering . department
: alone

, G01Terce or business de-
pa;rtment alone

SC ienc partm nt (s)
other than social

. acience ..
Other. departments

"Research. Institute

Responsible unit inde-
. terminate

School haa no electronic
computing equipment

Totfl

., 

to . . '.
Unweighted number of

schools

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

Type -.f Control
D, in

, Mathematics
1948-59All'

Schools One or
None Mor

(iranted ' ranted
Public

100

Privat

100

, 76

100% 100% 100% 100% 100%

(135) (62) (73) \89) (46)

See footnote a, Table 0-1,

, '

Leas than an ..ha1f of one Per cent,
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TABLEC- 14

PERCENTAGE' ))ISTRIBUTIONOF SCHOOLS BY UNIT :RSPONSIBLE FOR
SCUEDULING USE' , IN , PRIMARY, ;ELECTRONIG COMUTING,..EQUIPMNT
INS'XALLATIO.N; ACCORDING TO TYPE OF CONTROLOF' SCHOOLAND

NUER OFPH;D. ' SINMATHEMATIGS GRATED, 1948- l959

=-==?? ====== =========

Vnit sponsible for
Sch duling Use of

, ,

Equipment in
Pt':(mlit'y, Installation

No 1Jathfi\1al;ics instruct;ion .
Some math matics in$truction

?1;imarYlnstallat;ioJ:" it-
self

: Mat;hem3tic,? department
:alope . 

, Engip.e ring , department
alolle . ' 

Science d partment(s)
other, han social
scienQe: . 

CQrnittee from several nQn-
sQcial sciences

CQmmittee from all de-
partments . . 

: "

Research Institute

" .

9 single unit responsible

Res1?onsible unit inde-
termin?te . 

SchooL ha6 noele t+onic
cQIput;in equipment

Tot a1

Unweightep. number of
sch901s

------------------ -------------------------------------- ===================

Type of , Control
Ph. D. 

Mathematics
1948-59All 

, Schools
One or

More
Granted

Public None
Granted

Private

100 100

100% 100% 100%' 100% 100%

, (135) (62) (73) (89) (46)

See fqotnote a, Table C- 

tpan one-half Qf one per cent,
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TABLE C-

ljRCEN+AGE DISTRJ:UTION OF SCHOOLS BY DATE OF: ACQUISITION OF
, ttEC'LRONIC . COMPUTI;NG EQUIPMNT ' INuPRJ;MAY INSTALLATION\,

ACCORDINq 'LO ryPE OF CO 'lROL, OF SGHOOLAND NUER 'OF, .
PH., D. ' S . IN MATHMATICS GRATED, 1948-l959

------------------------------

c -

-------- -----------------

te of Acqu sitionof
, Equipment in Il primary

Installation

No mathematics ' truction .
. Some mathematics instruction

, 1961.. , , 

1960, . 

1959 . 

, ,

1958 , 

1957 . 

. ." 

1956 Dr earlier

Indeterminate date

Mpfe tQan one piece of
equipment and acquired

: at various dates
School has no electronic
computing equipment

Total

" , 

Unweighted number of
schools

--------- ---------------------------- ------------- ----- -----------------------------------

Xype of : i:mtrol
Ph. D. 

Mathematics
1948-59All

, Schools

Pub li c
None.

. Granted, Private

100

7 .

' '

One or
More

Granted

100,

100% 100% 100% 100% 100%

(135) (62) (73) , (89)

Bee footnote. a " Table C- 

Less tban one-haH of one p cent,
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TABLE C-16

PEIWEN',AGE PISTRIBUTIONOF SCHOOLS BY TYPE OF ELECTRONIC COMPWING
QUIPl1NT IN "PRIMARY INSTALLATION, II ACCORDING TO TYPE OF, CONTRQL

OF SC1!OOLAND NUER OF PH. D. ' s INMATHMATJCS GRATED, 1948- l959

====== ============ ========= ===-- ========================= ==========

Type' of Equ pmept in
primary II;$tallation

No mathematics ' instruction
Some math matics instruction
IBM 650 . 

IBM 1620 . 

, Otper tBM omput

Remingcqn Rand computer

Bendix; .compute:p . 

RQyal-l1qf;e comput

ConFrol Data Carf' l!oJ;P\lter

HomeJ;ade COmputer

. .

Misce11apeous digital
computer$ . 

, AnaJ.ogue c;omputer . 

Scpool has no electronic
computiq.g equ;ipment ; 

Tot al b

Type of Control
Ph. D. in

Mathematics
1948- 59All

Schools

Public Private None
Granted

100

One or
More

Granted

..%

100

Unwetghted number of
schoQls . . 

106% 109% 103% 101% 142%

( 13 5) (62) (73) (89) (46)

See fpotnote a, Table C-l,

, The totals; are greater th n 100 per cent because SOme installations have
wOre than one type of equipment,

. Less than pn -half of one per 'cent
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eOntPut:l;r wa , included in the equipment of one school, in. three. , Among

chqol hq,ving on-campus equipment these were more likely to be found
n the J?\Iivat:e' than i1:' the publicly-controlled colleges - and universi
ties apd amqng the nOri:' rP, granting than in the 1?h, granting.

1!ormally- sha.red Equipment

Sharing pf off-:c.amPUs computers through some formal arrange-

\." .. -

: .0.

nient' with another, institu'q pn or agency was infrequent. Only two per
cent of all colleges and universities did so. . Most often , over- all,
the other party in the sharing arrangement was' another school in the

same state but; in a different city. For schools granting the doctor-

ate , however , the most common arrangement' was the sharing of equip-

ment with business or industry, qr with a non-commercial research

agency, off-camPus but in the same city. Publicly- controlled schools

were more likely than private , :. and Ph. D. -granting more likely than

non Ph. granting, to share equipment in more t;hanone way (Table
l7) .

QtherAcceas to CQmput;ers

!na4dition to on- campus con:puters. and formally- shared off-
campus equi,pment;, schooh may have informal occasional access to the

facilities of other$. , One college or university- in, five , more often

phvate schoo1. t:hanpublic and more often non"Ph, granting than

ph, D. granting, reported this, Access to the equipment of an academ-

:ic institution ;in another city of the same state was most common , ""w.ith

access tq the cQmputers of other bodies both in and out of the city

less usual. Doctorate-granting schools were as likely to have access

to the comput rs of colleges' and universities in other states as' in
their own stlfte. , Since all . D. - granting. schools also had their
own on-campua cOmputers , access to those of other agencies was. im-

port ant oI)lyif eq.ui.pment of a different capacity waa . needed, (Table
C-18) .
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TABLE C- 17

PERCENTAGE DISTRIBUTION OF SCHOOLS BY LOCATION AND T E OF BODY
. WI'HWHICH ELECTRONIC GO PUTING EQUIPMENTWAS PORTED SEA

ACCORDING TO TYPE . OF CONTROL OF SCHOOL AND NUEROF' PH.
IN MATHEMATICS GRANTED, 1948- 1959

:==============================

Location and 'Type of Body
with which Equip ent Wag

Reported Shared

No mathematics instruction

Some mathematics instruction,

Shared equipment in same
city or town

Sharer is non- commercial
non-industrial research
agency

Sharer is business orindustry 
Shared equipment in same
state, other city or town

- Sharer is anbther school,
Shared equipment in another
state
Sharer is non- commercial
non-industrial research
agency

Sharer is another school,

Equipment reported avail-
able but not by sharing

Equipment not reported
available

Total
Unweighted number of

schools

----------"!-------

All
Schools

2 I

39 I

59 I

100%

(135 )

-------------------------------------- ========== =====

Type of Control
Ph. D. in

Mathematics
1948- 59

Public None
One

Private Moreqranted
Granted

1001 100

101% 100% 100%. 103%

(62) (73) (89) (46)

See footnote a , Table C-l.

ome schools reported equipment shared with more than one institution
or agency.

Less than one-half of one per cent.
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TABLE C-18

PERCENTAGE DIS'lRIBUTION . OF SCHOOLS BY LOCATION AND TYPE OF' BODY

MPORTED PROV DING: ACCESS 'LO ELECTRONIC COMPUTING. EQUI1?NT;
ACCORDING 'LO TYPE OF CONTROL OF SCHOOL . AND NUER OF PH. D. ' S

IN MATHETICS GRATED, 1948 1959

==============================

Location and Type of Body
Reported roviding kccess

to Equipment

All
Schools

==================== ===================

Ph. D. in
Mathematics
1948- 59

Type of Cpntrol

------------------ -..'"

J)one
One

Public Private More'pranted granted

100 100

No math matics instruction
Some mathematics instruction

2%'

: Accessible equipment in
same city or town

Owner is another school,
Owner is business or

industry
Accessible equip ent in
aame state , other city or
town

Owner is another school.
Owner is business or

inc:ustry ,.,
Accessible equipment in
another stf,te

Qwer is another school.
. Accessible equipment but
location indeterminate

. Equipment reported avail-
ab Ie by owning or sharing
but not otherwise
accessible

, .

Equipment not reported
available

101% 100% 103% 101% 104%Total
Unweighted number

schools (1.5) (62) (73) (89) (46)

aSee footnote a , Table C-

ome schools reported access to the equipment of more than one insti-
tution or agency.

Less than one-half of one per cent,
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APPENDIX D

The Conduct of the Study

Tne Sam les

.. 

I ' .

The s.apl!3 0:1 c.olleges and universities on which this study was

sed ts tJhe sam as the first stage of the sample used in the National

Opipioq Rese rchGenter study of career plans and aspirations of June
61 oqe fi graduate:;, 'Lhflt sample has been described in detail in

NQRC Repprt .No, by JqfesA. Davis: Great Aspirations: Volume One

Career. Deci s and Educational Plans, Durin Colle , 1963.

. j" " , .

'f' 

. -

Brie ly, it is a random sample of colLeges and universities

fro\U the univeue of all accredited schools granting the bachel-
' s degr e and p accredited schools granting the bachelor s degree

and qav:lng enrollI\ flts of ,590 or more students, On the basis of data
from the N Uc;)fal Ac.ademy of. Sciences-National Research Council , schools

in the univ rse were stratified according to their productivity, inab-
solute l1umh J;s, . of baccalaureates who , in the period 1957 through 1959,
Wer(i granted the PQ, D. in th.e physical sciences , biological sciences
social sc;tences numa,nities, engineering and education, or who , in

specified y at's, enro:Uedas reshmen in American medical and dental

schools. Wi 4i1; "productivity strata " schools were further grouped

according to type o control, ,The sample of schools was drawn from
witn1nthese strata, with n:oba'bility proportional to the numper of
bacQelor sdegre awarded in 1958-59. One hundred thirty- sixl colleges

and universities were drawn; these constituted the sample for the first

phase of the study,

The drawn sAAfle of
ties h.avinga Ph. progr81
aWarded such . de rees in the

schools included both colleges' and universi-
in mathematics and/or statistics which had

past decade and a half , and schools not

schoplwith a newly-established and completely autonomous
branch" wh ch had conferred virtually no baccalaureates when the sample
was d:p:Jwn, , was counted as one school in the College Senior study but as
tW? arate. schools in the atudy of Mathematical Environments since
both branch and trunk had mathematics departments.

-239-
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. having' suchprpgrams or not awarding these degrees during that. period.

. Because much was already known about the mathematics departments , pro-

grams , facilities" and staffs of the schools granting the mathematics

or statistics ,Ph. D. and little systematic information was available on
the remaining schools , data in detail on these various' topics were

sought only, from the latter group, Classification of schools into the

categories " Ph. D. -Granting" and "Non-:Ph. D. -Granting" was' determined
by the. ac:ademic degrees. actually conferred in the preceding Becade by
each school. Information ,on degrees conferred by each schobl ih the
sample was 'obtained from the American Council on Educatibn ' s' American
Universities : and Colleges ; 8th edition, for the period 1948-58 and
from the. U. S., Offica:J of: Education I Earned Degrees . Conferred, 1958.-59
Bach.elor 's : and Hii2herDegrees , for the 1958- 59 ademicyear, " Forty'-
sixc6lleges. nd universities 'in the drawn sample were classed as

Ph. ..Granting " and 90 as I' Non:-Ph -Granting. (Some schools in

. ' . '-

this second category hadmaster l s , programs in' mathematics' and had
awarded the . master i s degree, however 0 These 90 .schools made up. the
second phase s8Iple and provided the data for the, major' , portion of. this
report.

The third phase sample, a sample 6f indiVidual' facuIty members,

was, derived from rosters of mathematic's st ff rnemberswhich were com-

piled at each school during the first 'phase . This safple ofte i:cherS
included all who . as faculty members of these. sample schools, taught

. or were responsible. for. teachingmathem.atics' from, July, 1960 through
June , 19.

, ,

and who held the rank of ' assistant professor or higher at
end of the: flpr:ln:g, 1961 1rerm. Included also were all matIH matics
teachers in colleges' which had no. academic rank . system. 'The drawn sam-
pIe consisted of 623 faculty members from the l'Non- ;Ph. D. -Granting" col-
leges and universities.

Data Collection

Each phase of the 'study focused on a different major ' component--

the school as a whole, the department , the staff- of Mathematical En,.

vironment and different techniques and ' instrument' s of data collection

... ; ., . 
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were apprppriate to each,
was conducted:

ase by phase , this is the way the study

. , ,

Phase 1

In Phase 1 , carried out in the summer and fall of 1961 , general

background information relating to mathematics instruction was collected
by a fie14 representative in .person. In many instances the field repre-

, sentaUve was affiliated with the college or university in some way.

Information was gathered on the school library s mathematics

collection" accessibility of the collection to mathematics staff, and

students , electronic computing equipment , and number of baccalaureates
. awarded in mathematics in 1960-61. In addition, rosters were compiled
of mathematics courses given from July, 1960 through June, 1961 , and

Qf all faculty members responsible for teaching mathematics during the

same time period. This background information was provided by librar-
ians, departmental personnel , registrars and others competent to. furnish
it at the various schools,

. Phase 2

Phase 2 , conducted in December , 1961 and January, 19.62" con-

sisted of interviews carried out by nine members of the National. Qpinion

Resear(,h Center s regular field staff with individuals identified in

Phase lag m.athematics department heads or as officials responsible for
the administration of mathematics instruction. Detailed. data were gath-
ered on a number of tQpics , including departmental program, facilities

available to the department , teaching load and other conditions of work

evaluatiQns of professional and non-professional staffs and of students,
and problems of staffing. Two questionnaire versions-- identical in con-

tent but with differences in wording in a few, questions--were used since
departments differed in size of staff and complexity of program, and

thus, question wording ' appropriate to departments of one size might be
inappropriate to those of another. A "large" department v:ersionwas
used in 70 per cent of the departmental interviews; a " small" depart-

ment version was used in the remainder.
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Because many of the schools in the saIple we're ' too distant from

any member of the, No.RCfield staff to permit in-person interviews

, ,

was necessary to . employ two different , procedures, Interviews wi th de-
partmentheads in schools within approximately for!=ymiles of a staff

interviewer were conducted face-to- face; interviews in schools at great-

,. 

er dii3tanceswere conducted by means of long-distance telephone calls.

, Sho:rtlybefore the iIlterviewing phase began each chairman or
partment sp()k maIl was sent a copy of the questionnaire to, be used

, and covering, letters out;lining the purpose of the' study and the inter-
viewiIlg procedure to be,' followed in ,his case.

schedu edfor interview over'the telephone were asked to indicate on

, postcard be returned the mO!3t convenient time for them for the

Departmental spokes

interView. , Appointmentst:or face-to-face interviews also were arranged
, beforehand. '

inte:rviewswere completed in one personal visit or

onet lephone, call. Inmost instances the respondent was .interviewed
inhis9f ice ' at the school and in the daytime, Three-quarters of the
inte :iew ''ei-ec mducte4 by means of long-distance telephone calls
one:f:lff1) face-to :'face, and the remainder were carried out by
mecirifi' 66mbi tion. f techniques.

llayfpg: the questionnaire ' :inadvance

. ." '

the i?roces by permitti , the ,respondent. to
of the interview facilitated

familiarize himself with the

questio1is': hi:" dei:eri:ine ariswers in areas in which he was uncertain

viewer, , As aresu1t of this interviews were smoothly and expeditiously
oruriin orJed;, and enhancedco11Unicationbetween respondent and inter-

. . " "

completed; Interviews con.ducted by means of long-distance telephone
. calls averaged just'shortofarihour in length; face-to-face interviews

. '

with gre ter likelihood ofinterrupt;ions, averaged about one and one-

half hours.

The, following tabl'espresent greater detail on , this ,phase of
the study:
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'LABLE D-l

TYPE OF INTERVIEW EXECUTED

Telephone" interview It It .. It It It
Face-t,o"face" interview It It It . It . ... It
Self- administered" questionnaire interview

Combination of types It It It It It .
No mathematics instruction; no interview conducted.

Total It . . It . 
Unweighted number of schools

TABLE D.. 

Per cent
(Based oriUnweighted

IHstribution)

1 '

100

(89)

TIME OF DAY IN WHICH IN'ERVn:W WAS BEGUN

, Begun'Qefqre ll: 30 a,m, , . 
Begun from 11 :30 a.m, up to 1 :00 p. m. ,
Begun from 1:00 p.m. up to 5:00 p.m, .

It . . 

Begun from 5:00 p.m. up to 7:00 p.

Begun 7 :00 p. rn, or later

" .

It It It . It " 
Indetermi!)ate , self- admini tered questionnaire

interview

, ,

No mathematics instruction; no interview cpnducted,

'LQte.l . 

. '

It It It. It It 

Unweighted munber of schools It . 

Per cent
(Based on Unweighted

Distribution)

, 37

100

(89)



..244-

TABLE' D- 3

, LOCATION ;OF RES-PONDENT AT 'TIME OF INTERVT)!

Respondent was at his school

.. .. . .. .. .. .. .. ..

Respon.dentwas at his home

:Lndet t':nate , self-administered questionnaire
interview

;Nomathem.atics instruction; no interview
condiicted . . 

Total

.. .. 

.. 0 .. It

.. . .. .. 

, Unweighted number of schools

, TABLE D-4

Per cent
(Based on Unweighted

Distribution)

, 1

100

(89)

ROLE: IN SCJ:OOL OF DEPARTMNTALF,SPONDENT

" Chairmpu or head of independent mathematics
department or division

Chairman. orheiOdof joint department or division
" mathem.aticsnamed specifically as part

, Ghairmanor head of department or division
. m them;9tics not named as part

, ,

, other mathematics staff member 
Other scho61 bfficial

.. " .. .. " . .. . 

0. . . 

.. .. .. ,

No:mathem;9tics instruc.tion; no interview
condi1cted . . 

.. .. .. ..

Total

.. . . " . .. .. .. .. .. .. .. .. ..

, Unweighted number of schools

.. .: .. 

'I ..

Per cent
(Based on Unweighted

, Distribution)

100

(89)
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'LABLE D- 5

. NUERQF TEI,EPHONE CALLS ECESSARY TO ARRNGE AND CARRY OU'LINTERVIEW

lephone" interview req1,iring only one phone
call for &ppointment and i.nterview . . 

. "

Telephone" interview requiring more than one phone
call but il\terview itselfcomp;Leted in one call

Telephone" interyiewwith interview itself requiring
more than one phone call

. , 

1;ace..to..face" interview with only bne phon
call neceasary to arrange appointment

Face-to-'face " interview with more than one phone
call nece'ssary to arra,nge appointment

Combination of interv:iew techntques

.. .. . 

8, 

.. .. .

Assigned self- administered questionnaire

.. . . 

No mathematics in truction; no interview conducted

Total

.. .. . .. . . 

Unweighted number o schools

TABLE D- 6

Per cent
(Based on Unweighted

Distribution)

100

(89)

. EFFECT. ON Uj'TERVIEW OF RESPONDENT. HAVING QUESTIONNAIRE AT HAD

Respondenthadquestionn ire and its effect was to
help only

, , 

Respondent j:ad questionnaire and its effect was to
hinder oqly 

. . 

Respondent j: q questionnaire and its effect was to
help and hinder , both

. . 

Respondent had questionnaire and its effect was
indeterminate

, , . ' 

Respondent had no questionnaire at hand

Self- administered questionnaire interview
No m thematics instruction; no interview conducted

Tot al

.. .. .. .. .. .. .. .. .. .. .. .. . .. ..

, Unweighted nUIper of schools

.. .. .. .. .. 

Per cent
(Based on Unweighted

Distribution)

100

(89)
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, Phase 3

Phase 3 of the study, the collection of data from individual

faculty members by means of self- administered questionnaires, was be-

gun in January, 1962. Individual questionnaires , each identified with
the name of the teacher , were sent to, all Phase 2 mathematics depart-
ment spokesmenfor distribution to the individual teachers. Included
with , each, questionnaire ' was a postage- paid return envelope to permit

, the individual. faculty member to return his compLeted form directly
to the' National Opinion Research Center and thus to ensure confiden-

. tial treatment of his replies. Forms designated for faculty menilers
who had left a school permanently or temporarily were returned to

NaRC :along with the teacher I s current 
address if it were nown" These

forms were then sent on to the indivi.dual at his new address when pos-
. sible,

Between January and May, 1962 all faculty members not respond-

ing to the initial distribution were written to directly with a second

request that they participate in the study, duplicate copies of the

questionnaire being :enclosed in the letters. , A few teachers were

reached by telephone as 'well. , In June , 1962 those who had not re-
turned, a completed questionnaire received a third request for cooper-

, ation from the study I s sponsor.

July, 1962.

Phase 3 of the study was concluded in

Reliability of the Estimates

Response Rate 

Each of the three phases in which data were gathered was char-

acterizedby a high response rate " as the sumary below indicates.
, Consequently, bias due to non- response is small throughout, Only one
,school-- asmall , privately-controlled girls I college-""declined to par-
ticipate in. the study. Findings, therefore, understate slightly the
part, played in college- level mathematics by colleges of this type.
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Drawn ,Sample Obtained S:ample Response Ra,te
Unit SaI)ple (Unweighted (Unweighted (Based on eighted

Number) Number) Distribution)a

Phase colleges
and universities 136 135 98%

Phase depart-
ments other in-
styuctional units

Non- Ph D. -

Granting schools 98%

,Phase individual
faculty members
from Non.,Ph,
Granting schools 623 533 89%

Beca se schools were selected with unequal probabilities it
was necessary in all tabulations to weight the data relating to any
given school by the reciprocal of the probability that the school had
of being selected. All tables in this report except those relating

, directly to the conduct of the Phase 2 interviews are based on weight-
ed distributions.

Few non- responding faculty members refused explicitly to take

part in the study, but about one-half of the non-responders did so by

implication. These latter , in 1962 , still employed by the school which
had employed them a year earlier , apparently had received their question-

naires but never returned them, Another one- third of the non-responding

teachers were permanently or temporarily away from , school and mayor may

not have received their questionnaires, A small number of non-respond-

ing matheI)atics faculty members was deceased or seriously ill in 1962

when the study was under way. The reactions of :non - respond nt s to the

study were as follows;
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Reactions. of Non- responders
Per cent

(nased on Unweighted
Dis.tribution)

Still on campus. at school employing in 1960- 61;
made no response of any kind 

No longer on campus at ,school e1lploying in 1960-
61; made no response of any kind

Outside U, S. durtng period of survey; maae no
reE1pqnse . ',

' , 

Deceasedor seriously ill during period of survey
Refused explicitly to participate

.. .. 

.. 00 0- 00

- Miscellaneous. D "

.. " " .. " " 

Total .. " 0 . 100

'Unweighted number of faculty members (90)

Faculty m mbers who particip.ated in the study constituted such
a high proportion of the ,drawn sample that: the drawn and obtained Sam-
pl,es are very similar in a. , numper of respects. There are , on the other
han.d , some differences between responding and non-responding teachers 

C01lpared to responding faculty members, those who dic; not participate
in the study were less likely, in 1962 , to be employed by the college

which hade1!ployed them a yearearUer , less likely to have ' an earned
. doctoral degree , more likely to be :at the assistant professor rank
more likely to be women" and more likely to have been, faculty at, pub-

lidy-contro11ed schools and on the staffs of schools. in the north-
eastern region of the United States. In sum thematics teachers

at career ' tremes-- younger , geographically mobile tea.chers at the
start of an academic career and older individuals at retirement age or

pproaching it- - are slightly underrepresented.

. Comparisons of certain characteristics of faculty members in
the, drawn, obtained , and not-obtained samples fbllow as measures of

the na.ture and extent. of bias due to non-response in this phase of

,the stuq.y.
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TABLE D- 7

CRRACTF;RISTICSOF F ACUL'LY MEMBERS IN, S.lLE:
OB'LAINE'D AtD NOT-OBTAltfD. S.lLES

. ===~~~~~~ ~~~~~~~~ ~~~-==== =====

Characteristics

'Highest Level Earned Degree , End
of S rin

g, 

1961 'lerm

Doctor I S degree (Ph. D., Efl. D.
Sc. D. ) ,

.' , . .: '

Master I S degree

Bachelor I s degree

Not' classifiable above

Total

, .

Unweighted number of
faculty members

Academic Rank , End of Spring,
1961 Term

Full professor

Associate professor
. Assistant professor

. .

Other or no academic ranks for
faculty at college

, .

Total

,. . .

Unweighted nnmber of
facultyme1Ibers . ,

SexofFacult Member

Male

, " ., .

'I" .
Female '

. , . . .. .

Total
Unweighted number of

faculty members

========?==;=================

Percent
- (Based on Weighted Distribution)

Dr awn
Sample

Obtained
Sample

Not-
obtained

Sample

100 100

(623) (533)

100

(90)

100 100 100

(623) (533) (90)

100 100 100

(623) (533) (90)

These data on faculty members from
and universities were derived from various
school records , published reports, etc.

a random sample of colleges
sources such as official
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TABLE D-7--Continued

====== ====~~~~==== ================= ~~~~ =============

Characteristics

Listing in Math matical Reviews
20-volume Author Index

Faculty member not listed.;t all..
. Facu1ty

. Faculty
entry

meiber has one entry

member has more than one
cr,

" "

Total, . 

" , .. .. .. "

Unweighted number of
faculty members

Memberships Reported for ,Faculty
Member in 1961-1962 Combined
Membershi List (of the AMS"

. and. SIAM

Amer. can Mathema,tical Society

,. , .

Mathematical Association. of
: AmeriF

' . 

Society for Industrial and
Applied M:athematics

None of the above

Membership indeterminate

" , " ,.. , 

Total .0 " 

.. " " " , 

Unweighted number of
faculty members

Per cent
(Based on ,Weighted Distribution)

Drawn
Sample

Obtained
. Sample

Not-
obtained

Sample

100 100 100

(623) (533) (90)

125 125

(623) (533)

120

(90)

b '
The total is greater than 100 percent be,cause some faculty

members belong . to more than one ' of these three societies.
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~~~~ ~~~~~~~~ ~~~===========

!ABLE D 7 - - Con t inued

Chcu."l'cteri$tics

Locatiol\inJ96J,- 2 Academic e&r

. Sti l membe of fq ulty of college
empLoying him 1960-61

, Employed by B'QQthl;r college or
lJnive:rsit;y

. , . '

Employed by aeQOl'da y o.r elementary
sch901 

Employed priwar:iy by business or
, industry

. " . '.,. 

Self- employed p1=im rUY'

. ..

ContinlJing ownedtjcation: not
, phnn ng to r turn to colLege

employing rim 1960,.61 , , 

. Employed but not asmathematicia,n,
st,atistician, 01' teCicher 

, , 

Retired from teaching

"hit of labot: force; below retirement
" age

, ".' 

peceased " ,

. ,. . . 

NQ 10nge1; membet: of faclJlty: 1961-62

LocaHCin indeterminCite

Total

. ' , ,'. 

Unweighted number' of
, faculty me1!bers 

. . .. ==.== ========= =-= ====

Per c'ent
(Based on Weighted Pistribution)

Dr awn
Saple

Obtained
Sample

100 100

(623) (533 )

tass than one-half of one per cent,

Not,-
obtained

$axple

100

, (90)
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tABLED.. 7.. - Continued

===== ====== ======= ==== ==== === === ===== ========

Char cteristics

Ch'aTllcteristics of Coll€geof
which They Were Faculty

;Members 1960-61

Ptiblicly controlled

, '

o ..... 0 "

Privately, cpntroll ..0. 0'. O'.

1959 graduating" class small (less
than 500) . .' 

. ,'" .,. 

1959 graduating class medium
(500-1 499) .

. ,'

1959' grad ting class large
500 or-more) . '

' . .. ..

Tuition less than $900

.. .. .. .. .'..

Tuition $900 or more

.. .. .. ..

- Ptblicly controlled, .

.. .. .. .. .. .. 

In northeastern region of U,
(plus Delaware and Maryland)

, In north, central region of U. S.'

In south and. south central region
of.U

" ., . ."

Inwesterri region of U, S" including
st?-te of Hawaii

, " , . . 

Unweighted number of faculty
membe,rs 

. , .' ., .' ,.-.---..-.--..-- -

Per cent
(Based on. Weighted Distribution)

Dr awn
Sample

, (623)

Obtain.ed
Samp 1 e

ot-
obtained
Samp Ie

(533) (90)


