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Ly ’THE'sURVEYr;qrmﬁt%s AMD PERSPECTIVES L DS
. In October, 1977 the Rocky MOu%{;;h\Mathemat1cs Cansort1um under an”,

h:g'NSF RISE grant, 1n1t1ated an inquiry \igto the gragxate training needs ‘of . two-;.

year - college mathematlcs teachers, based on an-ex ination:of the1r'%wn v1ewsa,

L . \' ' -
S - The:. research team.was made - up of" a ‘two: yean;college teacher who is ed1tor_
A .. of a leadmng two-year college mathemat1cs journal, a university profbssor who
o~ . is closely mssociated with a graduaté program for’%ra1n1ng undergraduate: o
M7 college.mathematics teachers;  and-a-mathematics educat1wn profesSor who worksfg:'{_
’-,w1th ‘both .college and secondary teachers SR S o o 'j;. .

Voo " Prior: to construct1ng gppmal survey document the team conducted extén-ﬂ
':_' s1ve interviews with 25- te dhers’from e1ght two-year colIeges across the -
.cqpntry ~These 1nterv1ewed'were remarkabfy candid about. their pro ess1onala\,* i
. lives, and the- 1nterv1ewslwere of great assistance. in formulating «the survey- Jf'ﬁﬁ$ﬁ
-quest1onna1re - A larger- group of “teachersjworked thraugh eagly” j;?fts of ; thee '
quest1onna1re, and thexr*dr1t1ques greatly 1mproved the- f1nal ve on.”,?,nif

MR
[]

Rae and perceptnons' S e R A L "\ffftfs

.- The quest1onna1re \as “then. di'stributed to a- carefhll?\drawn .sample.pf. a .-/:ff

about 10% of the. {wo~ygar.&ollege mathemét1cs teachers in, ‘the United States., 3-_':_
© 0f these, 79% respa§ded. ~Their answers to.a #ide variety ,of, questrons pro- - ¥. f<
y;de a portra1t ofthe teach1ng ‘enVizonment in- twouygar colleges, Jthe proges-
sional-lives-of tHL teachers, and the1r v1ews on graduate programs and BRI
-, »continu1ng edutat1on - IR o v , A

r ,45)’ ‘,-* -, . o ":

[/I..!PORTRAIT\OF TWO YEAR EQLLEGE MATHEMATICS TEACHERSv, :

e

A ThBAQWo-year college Mathemat1cs faculty numbers 6 000 and‘ds you
' Two-thrrds of the faculty is less tham 45 years of" age; .more. than 25%° 2?
A u'the facultY’1s under’ 35, " {See Table 2 for details on/age distributjons, )
"‘Thus, two~thirds of the faculty,can loogk’ forward to at least'twenty more years
.7 of teach1ng, If enrollments do not. grow an& if téchnology cont1nues ;{s steady
p 7.x.”advance, thgn continuing education ‘for this group -of tedchers¥ will take on I
o added 1mportance All but 6% of the teacpers‘hold the mastbrs:degree, and, -

R : o . o "‘ . » S f,-‘.‘_- s B y
s = e o 1 e D N T
/ S e . TABLE 1 . PO A

-

nDISTRIBUTIO% OF TYC FAéULTY AMdNG FIELDS BY EDﬁCATIONAL LEVE{3

._;t}‘ L ) \§7. f. IEETS H1ghest Degree Atta1ned( ) . C

.. - FIELD - ~0 DR ;_Mavsterd st 1 .7 Master's . Bachelor

T Mathematics:.  -»)  4.6%. 29.6% T edx - i

| .. Other Math Sci., ¢ 1%~ 5.3 7 3.3 C.0.2
. Math Educ g ‘4.4 w838 . 8.6 .04«

"0 RonMath | 40 g7 ) SRE-75 S O T

d /

~

Lo

S With_Degree:' . . L - '

: v L LT D T o o d : (;)
_ i . Our Sample 14.05 .. 43.6%. o 37.9% L F . 2,45
- CBMA '75 ' ~10.8 L0 S, 47 4 , « 7.0

A B
[N

o®.

' i(*) 12% of the respondents listed more than one "most advanced degree "

v

< (!) ﬁachelor + "Other Degree" = 4.6%. 4 ;

l - . e . ) .
X - ) . o . . ' _ L .
[AFuiiText provia c . b . . - L . . . B . M ' i T

T
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N AN
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e e TABLE 2 T
40| AcE DISTRIBUTION OF TYC FACULTY-* ~ " ~i.ot | @

[ BY EDUCATIONAL LEVEL. AND SEX f

'ﬂ} _ - H1ghest Degree Atta1ned l" ) ?,Sext- §‘-t ‘
oot DR T Master's + 1 Master's + ,.Mal¢ ‘Female
.H‘.'v ’ " = ” —— 0 — — t (-"

Vo % T 26%, , : 4‘“ .. 31% ° -45%
T , S o Tt S A
S44 T 42. - < ¢ .38 ° 40 .30 - .
N 7 I L S 2 25

o - .- s " T - ; - v

_ 'least one year.of addutlonal course uork beyqnd the masters .
.fj; Fourteeh per‘ent fold. the doctorate Contrary to common be11ef - the doctorates

'4‘Not<a11_twol ar college mathematlcs te°chers haVe the1r most advanced .
" professional traini g in mathematical sciences or mathematics educat109=;1n
. Jparticular,  some 28% of those who’ hold ‘the doctorate’ recelved that degree in,
some other field-@a atter1ng from business educatlon, economics ; physics, * . .
chemistry, biology,- engineerin and others. In_some - éases, ‘always identified,
‘V data are reported separately for the math and math education subgroup, RN

' ? . Twenty-two percenf E the faculty)are women. 'As a group they are younger . .
than their male colleagues.  When the profile of the1r responses to the ques—‘"

.. tionnaire is compared with that ofjmen of ,the same ‘age, comparatively few.
.s1gn1f1cant dszerences are apparent. 81m11ar1y, there ‘is surprisingly 11tt1e

, différence in th& profiles Of those whose” degrees are 1n‘eubJect matter math

' and those wthe degrees are i mhth educatlon.A 4 :

..' N

o ;L\; - : ?g“"' | 0ver 65@ ‘héve ngggschool Experlence , f-!"

‘ . Sixty- one percent of TYC math - facult;yhawe prev;ously’taught “in high .

Ve . schbpls ‘The ayverage numbcr of ygars of high school: experience is five (Table

N 4 3). In many arkas of the countrny,\ two-year facultles wzre built by ra1d1ng L '
e high- $chool departments, often gra ing up:the’ best, 4nd brightest of the- h1gh .
¥ ., . school teqéhers A1t thus is to be expected that thei1nf1uence of secondary@
',(' chools on two-year colleges is substantial. N r; B coeee T

\ « - Moves from the high schools seem to be. é&osely tied to the prom1nence°of
~‘ NSF Inst1tuf—§ in the 60's and eArly p' Some 52%.0f all TYC path teachers -
have’ part1C1pated in NSF Institutes--the average is for 2.4 summers and' .5 .
academ1c year Of‘those who part1c1pat d, 59% sa1d the Inst1tutes "were a

PN

4 «college " FIftyfelght percent said the Institutes "Were a factor i my dec1-
- . sxon to get a. mas;er s .degree." - .~ \ & ‘ C T
e ' -The typical tw0ryear college mathematIcs teacher 'spends 16 hours per

-week in the classroom and an adfiitional 15 heurs peri week on other pfbfes-
51onal act1v1t1es Apart“from time spent on teach1ng, class preparation,. and

'

. N ) . b4 : ) . . ’ T ’
EER L . [ . LN
| - I R T St SO
. KO ) . - . . ] 3 AR . ‘
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], ) i AP ',IABLE 3 oL
é' k‘ R 'PROFESSIONAL EXPERIENCE OF FACULTY
! . S+ BY EDUCATIONAL LEVEL
| S e 'Highest'DegreetAttained Y ,
<N . ‘Experience: - DR Master's. + 1 Master's
| ". | . . Teacb1ng:. | . . ‘ A\\- -
o in TYC . 7 yrs \ 10 yrs”
Co. - Ve -~ in H.S. 5 o 4 . :
¥ ¥ .. . ' Other 4 .3 N
e e LT .o X
L e TOTAL = 16 S V3 s
oo n T . ., o C - . )
~ Non-Teaching ) ki o1 S | , A
A | -(Medlan'no_of &earsf ' : e
: ’aworREEEIWith'studenfs faculty reported on other pro£esslonal act1v1t1es,
‘(Table 4). Nearly three-fourths said they attend at leastsone conference
, per. year, about one in five reported speaking at a conference ‘Bdtter than : e
half reported that.they read journals and\work on challenging problems un="
L related to their clgsses, and nearly half reported having-taken a un1ver?1ty
° . “course- fors credit: within the.last two years. Comparat15rly few are act
weo- o in research or wrlta artlcles for profess1onal JOurnals~ RN .
-9 J_‘ . . . . . ! '. N .
S L S : . A
* : 1% ! . ’ . - TABLE 4\ ] T . Q.’ . “ :
~ PROFESSIONAL ACI'IVITIES OF TYC FACULW “BY é)UCATIONM LEVEL L . K
Ef.f‘ "'.: ' Act1v1tx (Brlef pescfipxlon) : ~ . DR '_Master's,+ l Master'su
: __-'. '. ‘, . \ : — . : — v o , -
' © .~ Attend professional conference o -85% . 8s% .. - 64V
annuall : - R ' o LT
' Regularly ekamine 3 or more Journals N Z S , 49,
S R O R I
— Work on chalIeng1ng problems unrelated Y A - 41 L.
. X to class . _ . L S ‘
: X o . T M N
"Have ken cred1t\§ourse w1th1n twb ¢ear5' _ .28 . \53 , ) - 40
Part1c1pate in professlona‘ seminars : v/ 54 40 v 32 °
) : 3gAct1ye 1n.profess1onal organ1zat1ons L 43 33 £ B l9>',~L
I - Give math talks to commﬁnityhvf ST 41 ¢ 28 e« 17 .:U
. ékudent groups o . R | o - o ot
) Speak at . profeSsaonal conferences "J',_f)z 43 _'”'f'ZO"" .13
" Work on re§barch S L 56 . 15" 12
" _f,vHave rr1tten a textbook o 7 ;o 19 .14 17 .
. . Have. obtairfed -advanced degfee - - 17 R S S
+ - within two years L e . ~ o ' A
. : : . : . r
L _'(Reported}forfthose hose most advanced degree 15 in.. | .' T e
o . .-mathematical sciencgs or educat1on)

) . _L" « AT . : — N
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6 S e 8 BN
, : Profe(ssmna‘l Activity, Belated To\ Educat1ona1 Level
— Y " The most stunn1ng aspect of th(e data on professional lives of two-jear”
‘ ,faculty is that the intensity rofessional activity, of ailmost -all -

S categor1es, is directly rdiated to educational level. Holders of §he doc-

' S "’torate ‘are the mgst active, not only in research and journal. writing but also{-
. in giving. talks; working in profess1ona1 organizations, and writing textbooks” : -
Those with a year or more of course-work bey, fnd the master's are substantially
S more actzve prof9551onally than those who have not undertaken the additional &
. ‘ijf.schoollng "One may‘interpret the association as a ”ch1cken or egg': phenomenon,

N -':but erther way the cprrelatlon is most striking®
. . ~i . . . .
ﬂ Weaknesses m—-l\pplled Mathematics =~ toe
- B . - -
- Two- year college math teackers expressed con51derab1e interest in appli-

, . cations and feel their backgrOund for teach1ng is least adequate in the areds
/ of app11cat10n—-bus1ness math, linear programming, stat1st1os, comPuter pro-.
gramm;ng, etc. (Table 5). of" course, it 1?rec1sely the app11ed areas that

. -l

. \/\'\ L TABLE 5 r
_ a _ CONF}DENCE T TEACH SPECIFIC COURSES BY EDUCAT}I\ON LEVEL AR co
_ .\’ o K "\ = ; D.octoral ,  Master's Plus 0 Master s
oo Course ’ P A B_“\ A B
\ ' Intermedlate“Aggebra— TH 96% 4% 99‘%' . K 16&": 100" 0%
e Elementary lgesbr ) A 99.. . "1 7 100 - -0
Arlthmétlc R . 7°. 89 9 91 8
0 Caldulps . 7, .8 14 . 85 .13
& & Math for leeral Arts 6" 81 ' 16 781 .16
"0 Probability. - | 15 ' 6. 33 ./ s9- 38 -
Technical Mathematics . 28 -5 30, .53 38 . .
. " Use of hand-held calcula'{ﬁr 57 35 54 37 . 52 0397 -
Linear algebra L. 81° 13 55 350 a5 a2l -
' Business Mathemk;cs . ("‘“44 - 471\ "51;«:"’ T e 38 - 45 _ ,__1-_11: _'
Differential Equat1ons . 67 7 ‘51‘,\? C36 {\50 R 34,,
. Statistics . S "“fz__z_ Y Lo 4 a2 '.'13-1' o
- . 'Linear Programping 3 51- 34 - 32 . 43 - .24 47 =
_Coxﬁputer'PrOgra\mning‘ ) '34 26 18 . 30 A 20 ,";‘21'.,
S . '(Reported for. those whose most’ advanced degree 1s)1n the math sc1encps or - ”
» ’ nlath educ) . B ) ) : i gy . *‘P
A ,I feel ent1re1y secure about my qua11f1cat1ons to' teach th1s course ,'_ \
' B: I can handle thls course but would do it bette\if I rd an‘(oppor- o \ .
L tunity to study. some approprlate bgcfc-g;ound nlater1a1 (e1ther mathe- Lo
e t:i -mauca*l, sc1$e'nt1f1c or. pedagoglcaI} , .' 0 o 1 L | «_.~
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< are becomlng most 1mportant -in post S cbnd mathemat1cs educatlon, and no-.
‘where more so than in the two-year colleges with their emphasis on ''career- -

. oriented’ programs. Overwhelmlngry,:yhe present two-year college math teachers, |
like thei‘kcolleagues in the four-year colleges and universities, were trained.
in pure mathematics (See Table 1)--and this 1ncludes those with degrees in- ) )
‘mathematics education. - : S : ‘

N
P I3

There is some concern expressed by the faculty about the teach1ng of ,"

~,*arithmetic. Many TYC faculty have been prepared for remed1atlon courses. at the

high school level, But few have rece1ved formal training' in the teachlng of
ar1thmet1c L ESeé §ectlon II) S :

xhe exceptlon of. remedinl . courses, those with do orates feel 'much

efo tedch tle.two-yeéar college curriculum than do those :in the ' . .
A i _inttHe Master's gyoups. There .is little discernible d1fferenee be-
 tweén Eonfidence levels of the MA+1 and Master's groups. :

1. \THE TwcﬂYEAR COLLEGE ENVIRONMENT :

- )

T oo Problems in the Colleges - L ‘ .

. Cen,

X The outstand1ng problem of the two year college mathematlcs teacher is

teachlng unmotivated students.

‘The exp lq%rye érowth of two-year colIegqs in the s1xt1es, coupled w1th o
'open door admission pOllCleS has changed the comple; of these institu- -
tions in-sfignificant ways. Gone are the days of theTizzrly exclusive jﬁnlor
“college transfer role. Many two-year colleges, particularly in the West -and’
' Soutbwest, have. greatly expanded their scope to include a host of vocatidmat
programst The great. growth in part-time and female enrollments has also A
changed the1r cl1ente{e in a 51gan1cant way (CBMS "75). .

-~

, - In pre11m1nary interviews, many teachererecalled the "good old- days m
. ten to'flfteen years ago, when many of their students‘were enrolled in calcplus
courses. ‘ ‘Today the bulk of two- -year college enrollments are in remedial . «-
courses. Arithmetic alone.has grown from 4% of all enrollments in Fall -1966. S
to 11% of all enrollments in Fall 1977 (CBMS '75; AMS '77). Moreover, most
" two- year college faculty had no formal training to- teach remedial courses - i
-like, arithmetic: - They were ‘trained :to teach the standard col}ege ‘transfer ™
curr1cu1um (college ulgebra’ ‘and. trigonometry, calculus, ‘etc). The majofity
(61%) “of tw0*year,college faculty prev1ously taught” in h1gh schools. Many of

" them left high schools to "'step’up" in some sense and now find themSelves '

edching courses - that are more elementary than the high school courses they

<~

/ previsusly-—taught. Most of them say that today's students are less well. pre-

‘pared than they were ten years ago . (CBMS '75). They tell of students who have
serious reading problems in their mathematics courses Many find teaching
today-to be a-difficult ‘challenge. The list of problems in the college

'x (Table 6) p01nts up the1r ‘concern in bold terms. = S ‘Z ) .
ecenf—

/. Certa1nly these problems are 1nterrelated but in view .of, the ‘
clamor about remediation, it is. surprising to see remediation-on the bottom

'i; of the. 1151&, Women[ranked remediation higher (3rd) than did men. Except for '

cover1ng too much material-in the timé alloted, doctorate holders were again
/ more intense about each of these problems than the1r cp?leagues in the MA+l ' -

./ ] \ ‘ A . . . S . .'_

o ‘. /..b. ..‘:\9‘01 - " | "'_
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B MR - £ “TABLE 6 .
' o PROBI}EMS IN, THE (EOLLEGES .
v . : .' ~ i ” - 3 i
Y. ! . - MEN . .+ WOMEN -
|- e celT ' }f Major and * ;
: ~ PROBLEM "o “Continuing Minor. S
: - E f " Problem. Irritant = Major Minor
‘1. -Teaching unmot ivated students - - 38% .. 51% C o 46% /' 44%
.~ 2. Having to cover much mOrélf . o , ' . /ﬂ
' material than students:. =, . * S / ‘, )
. . _can absorb % | . + 35 A2 40" 44
~ . 3. rToo.l1ttle time and energy N~ ) : :;/;/"‘ /
L for professional act1v1t1es - o e .
. ., outside classroom = ¢ - . L 22 - 37, /’22 ‘-il .
- 4. . Lack of 1ncént1ves for l; S o // ' “
‘ profess1ona1 ‘growth . S22 37/ 19 27
. 5, Coping with the del‘ge of - S L // - .
C . remedial mathematilc 16 40 34 - 30, '

e - = — g S
N s T, :
¢ - _ S . . . .
. , . - .

and MA groups\ ‘Women were more intenseé about the tﬁrfp closely related pro-
blems (1,2,5).% Nearly half (476) of faculty over. 45 regard teaching.unmo- - !
tivated students &s a. maJor problem It is likely, tﬂat membe;; of this group
éggve the largest average number of years 'of two-year college gxperience. and
e more able to remember the,''good o1d day "W Intérestingly, fatulty in the:
.36 to 45 age tange are: less troubled by unmot1vat & students and remediation-
* fhan facuW?¥ outside the 36 to 45 range. Angexpfanat1on for thpse over 45 - /<f
o . -has been offered. For faculty under 35, their time proximity Zg\ghe atmos- o
¢ pherk of gradqgte school may hélp to account f', their intensity ‘of feeling
‘ abOut problems in the dollege\\ " T

f:‘.::' : }9“ d- \\‘/ : Image of\the "Ideal"Teacher" L l DA ‘ '\’
:.\L N Two- year college teachers have well def1ned views’ on what const1tute A

- desirable profe551onai qua11t1es in a tedcher (Table 7). Of most 1mportance
—are attributes d1rectlx,t1ed to- classro m teaching: - It +is essent1al to think
_ of oneself pr1mar1ly as a teacher, ‘to be able to mové into new areas, of teach-
™ ing as the curriculum evolves;}and sg¢c1f1cally to.be willing %o take on ¢°
,remedial courses. - It’is also very important to continue to learn new mathe-

’ " matjcs, to have some contact with r aI world appl1cat1ons, and to.enjoy hard = v
L problems ( PN ‘ I ; .
s ~o Ipward some kinds of‘professﬁonal act1y}ty,.many teacheys dlspla amhi4/
« - - valence and even downr1ght d1sapproval (Table 8). Least appyroved is Eampus>
o _ admlnleyraf've ‘wopk, but. publ1cat1on, research™or obtaining a standard -doc-
.+ . torate ’ PhD or;Fs re thoug ~of as“""inappropriate" by a s1gn1%1cant group, S
: BRI d irchonsﬁ%reg“to be "uh portant," by an actual M‘ity

U ] RN S . 3 . .
" * “- SR // : ~. ‘ m ) . ) L . K\/ ‘



TABLE 7 'ﬁ

K

I 4 PROFES IONAL QUALITIES TYC FACULTY REG&RD AS IMPORTANT- IN A TEACHER

_;fef R

4

‘Z: vx v Bﬁlef Descrlptldn S <o o Essentlal K Very Import&ht

 Regard1ng onese

:Being:abl to move into new areas of
Bemng w1ll1ng to

‘”i'Learnlng new“ma,h through readlng or w; .

7f.Hav1ng ‘experience in app1y1ng math

et e
Ce - T

L S - { )
'Malntalnlng an interest 1n mathemat1ca1 R SN K~ .

14

problem solv1ng ' RRAETI ;2YQA] .8 L. 3507

2 -

pr1mar11y as a teacher o 63%i; o '5f25'

each remedial math : _,f ; L SRS ff'i
1nc1u§eng arithmetic /7 T . {: T S 3T

‘to the 'real -world' L _' ﬁaja-JM.AITIS' Y ;‘f':ye42ff'

: teachin as curjiculum-evolves ’ St 42 o 42

d%tendlng lectures SO B VA i::v?:’[fgédﬁ;;ﬁd

:‘- | R | . v . - ":.}'. : TABLE 8 i

. 5 \

: TYC FACULTY ATTITUDES TOWARD PROFESSIQNAL ﬁCTIVITIES

-

- . . » 8.
v

1

B ~

L _ - . - o $._ 57... i

«
L

Brieffthéracterization .

. .
’ . . ) N

/
Very Impor;antn

Desirable

|

Unimportant
Inappropriate

’

7| Essential

—
~
o®
[2))
N
o®
—
wn
o®

Being 1nv01ved 1n work of profess1ona1
. organlzat1on . S . ~ R :

Obtaining pr. degree in. espec1a11y &

/6&51gned new program ’\F -'ff_ T

[\S]
—
w
-
193]
—
a
N
=Y

S Engaging in professlonal pub11c se;v1¢'\ T2 .12 56 .26 L .

act1v1t1es

3 . . o T - |
o 0bta1n1ng EJ'D.or Dr Arts-in ex1st1ng .1 1.8 1& 7
. N Q .

- program £

. ¥ e . T

:'.__ ’Publlshlng art1c1es.re1ated to e I SN 6 o¥-53 - 39
' classroom teaching e R oo '

*© . Obtaining a PhD in mathematlcs B 1 3 325 '54
" 57
4

-y
w
=

PubllshCng-pgpers in research Joyrnéﬁs
.-_ f Accept1 g adﬁ1n15trat1ve work on campus

o
|

| o

W

&

o

o

L ‘ _ : o
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.v' { -i" 1" 1§§§§1ty in’ Eastern colleges are m younger than faculty'in»WeStern,.' N

< stromg geographical trend noted¢ in Table-10b. There does,#however,; seem to

2

©3.. Professiongls activities of most kinds, except»do1ng additional graduate

A

v Contrast1ng 1rdﬂ§ca11f w;th‘teachers' perceptlonS«of WOr h11e qua11t1es ’

‘iand activities are thejir percept1ons 'of whicth’activities are Heing rfgarded v
' ons. b

(Compare les 8-

by the . colleges, throﬂgh salary increases and promoti

' and 9}. Adm1n1strat;on taking. courses, obtaining advanced degrees, none'ofg;
: wh1ch ranked h1gh on, the teachers own list of profe551 a1 act1v1t1es, all are -

b 11eved to.be very ‘impor ant”in_a ancement dec1s1ons _ Publlc service, text- .

‘Hook and Journal writing, and redearch are low .on both lists. S1mp1e .

;5longev1ty--years<of serv1ce—-tops the list, but c1assxaom—penformance is: second,,
:(Note that, in #ables 9 and 10;. to ach1evewa con51stenCy of. perspect1Ve, we . °
“.have reported the responses of the MA and‘MA+1 groups, excludang those who hold -

;doctorates) Lo o o - R
Sy L S TABLE S -
o ’ FACULTY ADVANCEMENT CRITERIA N !
i N L é S
. ’ Act1v1dy A'”T._B * :;; ;
'VYears of serv1ce V. h R ' fv'ff 59% . ey
1assroom teach1ng performance - o ar

, aklng add1t1ona1 courses for’ Credlt E élﬁ*iu
‘{Obta1n1ng a doctoral degree o B e

ixpampus adm1n1strat10n and comm1ttee work ©.15

ﬁ,hA : fAA Very 1mportant for most faculty? very heav11y
AN we1ghted in advancement decisions. '

While not essentJal for. all faculty, this act1v—1

o '-~~~ ity can: have significant 1mpact for some.
kl

@ e

Geograph1ca1 Variat1ons Among Two-Year’ ColIeges o \ ' i'?7

. - v, f“" . N

N

i Responses from the survey group rejfalediseverﬁl 1nterest1 g geograph1ca1 e

1at10ns'-s' Sl Ty ..

\

eges (Table 10a)e.
percentage of faculty holding doctorates 1ncreases steddily as one
——r

“moves from West to East (Table 10a).. - C T
~work; seem‘to count mqre heavily toward,. advancement as colleges in the
- East than at - schools :in the"West (Table 10b) . . T e

: 'Respondents' reports on their own actual profe551ona1,_ct1v1t1es, as
opposed to their perceptions of the colleges fncentives, do not show the. same

be .an increase in pub11cat10n and research among the MA+1 and MA groups as -
-one moves from west to east. - : :

Y Sl E
ST N Ve : RN



B - R L
S | S | Lo : Do
oy - SOME REGIONAL VARIATIONS AMON§ TYC FACULTY S i

7 N - . - ‘: -

IR -.'“f R Weed;\feuthweSt degeEt Southeaf% -Northea'st

¢4£4“ i : Per .cent-holding doctorates 8% 9% L 12% -, 16%: .. v ’24%‘,7
Sﬁ;;'- o Per cent under age 35 - .ETJQB%- 22% . 345" '_25%4f/f; 50% |
) . — et 7 A S g

N : -

A e T

- . - N - : i ‘4 . A} - - — . . -
. . : ) s - TABLE 10b e e o . -
- ' GBOGRAPHICAL. pAfTERNs N INCENTIVES '.-1 o T

C - AX%Q;; . : ,:”/[, e A ElEEpB (%) AP
\\\ MRy A Ny s A\SE NE. e
. - . B . coa R - - oL . _.-:-’ N .
. o L ‘ - IR o
‘Claesroom teach1ng performance ST e 4456 60 1;64‘ 80 .

Campus adm}nlstratlon and cziglttee ﬁork ':-;-_Y._ 30t 38¢° 44 T 64 68 - -
N\ - ) o ' B 3 ‘o ]
Part1c1pat1ng 1n ‘work of pr fessronal organizat{>;.w' 16.- /16 -30 . 37 27 .- .

Pub11c serv1ce ira. profe551ona1 capac1ty LT 18, .19 23,,536.' 27 .1
Attendlng lectures and’ semlnars T 718 116 7 25 734 25
Community serv1cel-'~ .*; : “j3 o Nt fi ,' _ 12 5f181_ 1? T35 23 ;
Journal pub11cat10n on c1assroom actlvity T Iir‘» 9 -15f 28 '27‘e
Lo iTextbook writing . = e o “{*'.f 3 10 - 7'tki3\\\30 : 4@1
/ ;‘%Rﬂ le1ng talks at math meetlngs R r;;"]f f'.  Y12 i:7. 15 ;.29‘ 125
7

o o . L e . BRI : . e oo
- Research ,_‘( T T L ”'}' I 9. . .9 20 -24 el

IR SRS B TABLE 10c o
BRI INCENTIVES FOR ADDITIONAL séhooLING R
—_— = 70— : — -

. o eActivigy, B TR U S ij,”*"Sw.ir

Py L . o . ‘ ' 3

SR - Taklng addltlonal courses v Af-‘v 48/82 " 52/75"i§64762 '45/76 _ 32774 N
: *—Obtalnlng doctoral degree '-_ . 33/66‘ 39/69 4/70 33/76 - 35/79 . ‘

A 'Very 1mportant for most’ faculty, very heav1ly welghted in. advancement.f...f
' fdec151ons TN o , , , S ,

N thlle not essent1a1 for a11 faculty, thls actlvf"? can have 51gn1f1cant
N 1mpact for some I -

N ] & - L v:. . - L . N . . , .“: '4]_"}_:"."»'..""
UL e e g e
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’ ’ JII REQQEHENDATIONS FOR CONTENT OF GRADUATE PROGRAMS
_ ' Those 1nterv1ewedﬁexpressed satlsfactlon that their op1n10n was Eelng ' "
: sought on the design of}graduate programs for two- year college. faculty
’,_Seve;g)/suggested.that uQ1ver51ty mathematicians who are involved in such  .:
' programs could learn a gﬂ@at~deal from more .direct, ai continuing contact }y
b - with two-year- colleges /ﬁp one need féar a revolution, but there are -eertainly
important dlfferences th E@Pha 1s from current orthodoxy, especlally in pest-
"master'g education. . I - o ~N
i . e .\\G

‘.A <

r\\‘

~

"aratlon--The Master s.Prog am

exists among all subgroups of faculty,

A large amount' of agreemeww
1evel of education, teaching. bachground

independent of field of trainin;

T etc.  Faculty overwhcimingly -endoX the-usual-dose-of- -eourses -in- advanced- - - ..
calculus and abstract algebra (TabIe A1) .- Next on- the1r list of recommenda—. N

] . : y.90% of the Tespon dents o

: "ements as ‘being’ elther essent1a1 or very 1mporta2} ) it

’ ' : TABLE 11 '

; .
TN RECOMMENDED BAgIC PREPARATION OF TYC TEACHER :
. L]
E 'Wﬂkry _ Of-some Unimbortant or.

' Br%eﬁnDescriptioﬁ

.

Essential- Impdﬁtantj-,valu} Irffappropriate -«

. .Courses in pure math to :

®, adv .cal, abstalg - - . ' 59% 30%
‘ Ieachlng experﬂ!h;e of . R
. . .internship® U 18 - .40 . .
i " 2 yr-long sequences: - - /'; . .
e appﬁled math.sci * , © 13 R A
- Supportlng courses in . L - T
. physical sciences -~ -~ . . 7 10 - 49 * 37
*"Course in history of math. . - 10 y 38 ts 46 ' -6, ’
Courses in math ed | T .24 46 - 24
- Course in TYC c#rrent issues = 6 24 ‘ﬁéﬁfw ?lquiﬂl T
. S . S TR ‘
. Supporting courses ‘in biol, N ;
social ;ci ' .3 , 30 . 55 - .
: Master's thesjs . ' L . 7 11. ’ 42 . * 40 h
Seminar on math writing // 2 14 46 - 37"

'
—

. \\ o " . AppA\gatIons Stressed "
The 1mportance of app11cat10ns stands out next on their list, with 60%

. of . the faculty shying that two, year-lomng sequences in applied mathematics

"+, -and supporting courses in physical sciences are very’ important. Some faculty
“ remarked that efforts to take courses in the areas of applied mathematics and
the physical sciences are difficult because such courses are often not labeled
as ''graduate level v This. can be especﬂglly frustratlng to the 1nd1v1dua1 who

. ~ .

4 -
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_recelves advancement increments only for gradhate courses. ‘ CourSes in the -
historp of mathematics follow appllcatlons in ‘impdrtance. About half of thee
respondents think course work in the higtory of mathematics is very 1mportant

* Math oo % - -es rank sbmewhat lower. N
 Master's Thesis Unpo@ e .
.- » ...nk a Master s_the51s;1s ver cant. - Forty percent regard
" ©it « .. .mpor.anteor inappropriat® (Table 1. o - '
: . Cim . e

) 'RECOMMENDATIONS FOR THE IDEAL DOCTORAL PROGRAM -

‘e

~ Doctorates amoni/two year colkege mathematlcs teaghers have grown reeently ’

\at more than 1% per year from 4.5% in 1970 to 14% 12¢¥S77 Since the, source of

new dodtorates is in the main from within two-year lege ranks, typiéaIIY”””j*”
after several jyears on the job, recommendations for.doctoral programs -take

R

‘on added” importance.” A. large ‘degree of agreement on recommendations: exist
among most subgroups of our respondents Those already holding a doctorate

. _disagree somewhat with their colleagues on details of a program but. not nearly
so much as one might have expected. The most prominent d1fferences have to do -
with the nature of the doctoral dlssertatlon L o o

’

- -~ ) . )
* Course Work Recommendations ABoctoral Level) -

& . »
: _More than two- th1rd¥ of a11 reSpondents stressed the importance of pure
- mathematlcs at  the level of introductory graduate course.” Beyond that they .

favor diversity.in the course curriculum, which should range widely ‘across

the mathematlcal sciences and beyond (Table 12}). Additional pure math, math
. ‘ educatlon, computer science and statistics, math hlstory"c1a551ca1 applied
sical sciences all should be included, more or less on & par

ffﬁ . " . TABLE 12 .
COURSE DISTRIBUTION IN' IDEAL DOCTORAL PROGRAM

Fraction of the total program -,

(Sybject matter area - L0 1/100 2/10 .3/10 4/104
. Introductory graduate_le;el pure-math ‘ 11% 22% 36% 20% 11% h
Math education o S 23 L ié 20 5. 4
*  Advanced pure math courses, seminars T 34 36 20 7. 1
. Computer Sciences .-"Ti :' " 16 gz 15 1 0
Statistics, operations research 17. 66 “15 2 0.
. Math history o ' S I 1 5 1 0-
Phy51ca1 and earth science courses ‘ S _ '
. _ using math * ‘ 3 32; .56. 11 1 0
| " Classical applied math o 36 50- 120 2 1

Bdo}ogical"and social science coufses o . . . -
b using math ' s 42 53 ° 5 0 0

3
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N A clear maJorlty (69”) of respondents felt that pratt1ca1 ‘teaching exper-
1ence should be’ required as a.copdition For receiving afi advanced degree: '

S '? S S v Internshlp St?ongly Favored -f ' .

:ij.J”f Respondents feel so strongly about teaching “experience that ‘42% said that a
S meaningful 1nternsh1p could be-devised for advanced- degree candidates who are -
. alread* «~xpdrienced teachers!. Only 23% said no to;the idea of 1nternsh1ps for
. per’ e ' The rema1n1ng .35% ma1nta1ned an .open mind. o
. . > ook v
N _ o Y T I Education Component ofya Doctoral Program '

} What should be the nature of the mathematlcs edutatlon\component of the .
N ‘doctoral program? Again recommendatlons were fairly uniform-across subgroups
" of respondents. Two-year faculty with degrees.in mathematics education were m
—...,only mildly more favrrable. to. traditionmal-mathematics. educatlon courses. .than ..
were the others.. Table 13 points. up tHeir mathemadi¢s edutation recommenda-

tions in order: teaching problem solv1ng.a la Polya, teach1ng techniques, S
: and methods courses for remedial mathemat;cs _ Voo
: AP © TABLE'W -
: " MATH ED COURSES IN IDEAL ‘DR PROGRAM S — |
. 7, : . : ) . c
e . . In order of decreasing approval: - - Favorable ' Unfayorable
_ Course Description A B‘ ~Cc7.D
- Téaching problem solv1ng (Polya s heurlstlc . a . - _ , R
. approach) : v T T 43%  37% 15% 2% .
. Ieachlng technlques (e.g. dlscovery, . T T .
o -;-. expOSﬁtory, heuristic) . . L 43 " 34 - -16 < —4
- Methods. courses for remedial math o 36 .30 28 4
4$est1ng and eva*pat1on with’ TYC app11cat10ns 30 39 % - 35 3
_ Use. of technology (e.g. computer assisted o 7r ST S,
?& Yo 1nstruct1on) ' : 727 44 . 25 2 L
' Use'of math“history in'classroomxi = . 26, 40 30 - 2. |
- Learnlng theories, Psychologlcal aspects _ } R -
. ..of teaching ] I /, 21, §7 33 6x
o Curricular design and textbook evaluatiop’ 2t v 3 5
Seminar on TYC. teachlng wwth video taping . 19 35 36 o'

'The courses- were. graded as:k,A Should def1n1te1y be included.
- ! - =~ B. 0pt10na1 but strongly encouraged.
N\ - AéEEptable, but should not: dlsprace more
' simportant - topics.
D. Not atceptable.

L | Vo | | \

-

S0 - ~° The Doctoral Thesis

_ With' regard to the the51s there is a wider spectrum of views than for
the other components. In general, the traditional dissertation is not ' held
“in high esteemfby thosé who already hold a doctorate (Table 14). Among those

-

.‘ o | . : N o 15 | . .\ .
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: in the MA+l group, thg stfnidard dissertation farfs even worse, with ogly 14%
. rating it as,the best type of thesis.:‘qu both groups, designing a learning
module is ranked .above the traditional disseitgtion (Tables 14, 15). The _
MA+1 group is pronbly the most likely source of new doctorates in ;wg-yeah
colleges, -and for them de¢signing a léarning medule is fir and away thbéir A
first choice. - . s 4 v . -
L, = o — ) - - T
N TABLE- 134 *, . R
‘ *- KIND OF THESIS FOR IDEAL PROGRAM--VIEW OF ‘HOLDERS OF DOCTORATE:
X - Con . ‘ " . Favorabl . Unfa e
- Thesis Descrfptipnl A ‘\LB%' &
Expository survey ')“mw,w 1“ o ‘M;i_ f'”fM“§S%';”37%._f' 20% 16%
 _Designing a learning module L i3z 300 28 9
. 7 ‘Standard research Ph D in math— &« - . 26 17 . 33 /52?5;TL.
‘ Standard educational research thesis. . . . 22 32 - 320 13, f?
Writing feXtbook for TYC use = .- 13 26 35-22 on -
- Historical survey . L o 24 43 | 19
- . 'i,.';//( T L - ' wl'\ g
Lot e P - TABLE "15. - AU o
c L /‘/@ND OF THESTS FOR IDEAL PROGRAM--VIEW OF MA+1 GROUP |
_".‘ .‘ o .:. 0 / . , —._— - v B : : T — . N .
RPN L .. ’ . : ¢ Favorable . Urfavorable
‘ A  //4£es1s Desc?lptlon B , A c A B .. . C ‘ D
 De$ig*in§:a tearning module ~ ,  ° 51% - 24%- 18% 5%
Equsifory survey LT ‘ SRR 28 42 10
® Writing a textbook for TYC use | 14 29 40 15
- Standard research Ph Dwin math B 14 16 . 35. .33
Standard educational reseérqh.thesis o . 381;r’28 41 _'.21 Co
Historical survey L 9 .23 ' 52 13 |

Best (or tied for best) ---of.greatest value.
.. Second best (or tied .for second).

Acceptable, but of lesser value. ‘
-:Not really useful for. a TYC teadcher.

oOmb

£ -

- Fhe Doctor of Arts Degree

The most popular name among respondents for-the idedl doctoral program
- ». 1s Doctor of Arts. Those in the MA+l group favor it by a 2 to 1 margin over
either the name Ph.D. or Ed.D. Doctoré? ﬁrts programs also seem to be gaining
increased- acceptability in the graduate’schools (see Dresscl and Thompson, 1977).

4
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Pl . - F’\ et L T
How Can Graduate Schpols Fac1l1tate Part1c1pat1on 1n New Doctoral Programsq y

',ﬂf: . In desigring E;W doctotal programs for two- year college £aculty, it is

'/"‘ 1

* 4 - _ important to bear in’ mind that most of the candidates.wil] already be full - me
~ . or part=time ex rienced faculty There will probably be’ few ‘new fulh7t1m5.
\\\\' positions availab&; hence, a program designed for students fresh from undgr-

.graduate school would miss the market, Courses in summer . re most convergent.

_Y°§ ¥ f2 for working TYC faculty: = . _ . :,. -/

o

A large fraction of TYC faculty teach in mapr met;o ol1t¢1 areas // There
" have been suggestions fzr establighing ‘two- ydar gollege a§v1sory groupfto - .
‘assist neioht " umiv rsjties. w1th new doctoral’ programs “The divigendg from
e  such in " Tar. P i A 1

- v

o TV -oONfINUINh EBUCATIL\ .NIIRESTS

—~—— ya I . S S 4 g .
’ . : .\\ R i.f The Case for Contanu1ngJEducat1on . T, ' N

ST T UTRe general case Tor cont1nu1ng education is easy to makaiL‘ oTe than e
v two-thirds of the faculty is under 45 and:can expect to teach fgff at least
.o -another 20 years, An. 1ncreas12g use of‘partrtlme fdculty (CBM'/'75* AMS '77)

- is likely to reduce. the number/of young, . newly’ tralned facultyf/ A general L
T slowing of enrollment growths 1in two-year colleges has been nfited. The .-

curriculum is l1kely to cont1nue to. change ‘as- a result of ray d>.growth and -

\\hange in technology. . All of these.factors point to the cly:r need for a

. " ‘regilar' and sustained program of continuing edugation’ for po-year . college
A mathemat1cs faculty. . .= .. . . ,

- - 'r~

LI

Do Faculty Part1c1pate in Ex1strng Cont1nu1ng45duc. ion“Programs?

: “Neanly half (45%) of the faculty have taken~un1ver ty credit cougses )
‘ . w1th1n the last two years.. Fifty-one percent have att ded NSF- institutes
with an‘average ‘of 2 to 3 summers and ohe academic yeay. - Each year upwards
"~ of 50 or more two-year college mathematics faculty acquire a doctorate, often <
" after yearsyon the job. Since 1970, doctorates on't faculty have 1ncreased '
* at more than 1% per year -from 4.5% in 1970 to. 14% inf1977.
For a complex of reasons, rang1ng from desires jto update the1r knowledge
, to gaining prest1ge and promotions, faculty have more than/ a passing interest
' \x ' ~in continuing educat1on B o . 4 ‘ '
" . *\ * .

'
<

LT R RECOMMENDATIONS T0_GRADUATE SCHOOLS S r

. B
. G1&en the strong 1nterest of: faculty in co;;1nu1ng educat1on how' can
gradudte schools best respond to the immediate znterests wh1ch are not

necessarily degree dinected7 , . /

‘/’ 4
 Respondents' wfre asked to 1nd1cate the1r degree of -interest in several
forms of ‘continuing -education. A4 previ sLy'observed' their strorgest
interest is in short intensive course$ of 3 to 5 days' duration .(Table 14).
‘A full -one-third expressed strong interest in sabbatical year forpats. A-1
quarter expressed strong interest in summet Sess1on programs. Evening courses
el1C1ted strong 1nterest by.only one-fifth of respondents. . .

Many two- year colleges rec0g§>ze and reyard additional course work short
of a degree, but, of course, completing a degree is especially noteworthy,:

"and is a longrterm goal for many. Twenty-five percent of the respondents Ny
expressed -strong interest in- obtaln1ng a doctorate--provided this could. be o

. done mainly in summers and wouid not require return1ng to. campus for two or

~ mbre academe years. : :

Q ; Coe . \ s 17 o - - o \. .
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o ii. ‘, . . ;’_; ' - 3 (- TABLE 16 .. .i ) ‘.v> o .\ . . N ; | .
R (o (LNTEREST IN CONTINUING EDUCATION I
S A . . - . t e~ -~
& B F : : : ’ ] § :

o / ; Descr1pt1on of Actﬂgity LS _"i‘.,~ Y sA . B N
. - . , _ . i - S
o -Attending a shert course \ . ‘ T 33% . '

Spendlng a sabbat1ca1 at a un1versity C - BN "4 - 33 P30
s : N T : Lo ’ . . }
Attend1ng summer session St ' AR ST 5725 L 42 b
_ J' 0bta1n1ng an advanced degree (1f th1s is poss1ble in o \”5 C '
- ome AY plus sufmers) =~ 7 ' g 25 gl .
- ! ) ' ’ Coe A
Part;c1pat1ng N 2xchange? _ - 24 Y28
Attendlng an evenLng coursemat a—nearby un1vers1ty - 3“TTY_§6”f . 36
1study in AY. . - B o 11 . 26 .
'Y 0bta1n1ng advanced degree . (1f two or more AY's requ1red) 5. 7 e
AL ‘Best (or tied for Besb) -- of greatest value ';-' "e . o
- B: Second _best (or t1ed for* second) AR S X .
" Areas of Interest for Summer Sggdy o :
. oy .
Respondents were asked how they m1ght use ‘a summer's study at a un1ver-
. s1ty . (It is ngot known’ ir their areas of interest would shift’ markedly for . d
other formats ) The dominant theme i$ to broaden the base of knowledge,
espec1ally toward app11cat10ns (Table 17) o R . B . b
' : : et o ' R
- .
~ | "% . TABLE 17 . .
' _ LT . SUMMER STUDY INTERESTS . ' ~
: . ‘ Lt L, . 1st, 2nd or 3rd'Choice
‘. . .~Sunmer‘Act1v1tx . “-' o o All DR\:- § .
_Applications to science, ‘engineering v ., - 56% . 43% .
L T ,’ N . v . . N i T N .
. Unfamiliar areas of the»math sciemces ' ¢ : 49 - 49 :
4 -Innovation“in sﬁ?{ect matter,'classroom'technique_ 42 26
. _Courses in related sciences wh1ch have strong : ;
math basis ."- o . I 32 - 37 ]
,Practlcal—pedagog1cal 1ssues, e. g remediation L 27 \ '
.Real-world aPpl1cat1ons $ I .25 :
'Elementary math topics from ‘adv4n ed standpo1nt .24
Advanced math related to profess1onal 1nterests" 18,}{ 19 g
A teach1ng experlment . S \°¢, - : B 10 12
Research ’ 3 - ' S 2 77 22 ; ’

v
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R Y Federally Ft nded Cont1nu14g Educatlon Programs at BN
t BEREU NSF Inst1tute Lauded L0 ‘J‘ < .*‘ i

3

in the 50‘5 and 60's, Natlonal Science FOundatlon institutes -were mery

. .common More than halftofagll two- year college faculty have participated“in
- - . such institute.programs,, and 87% of .the partitipants characterized the insti-

"o . tutes as having "had a signif1cant influence on my mathematical- -development."
... . Fifty-eight percent said ‘the, 1nst1tutes "were-a factor in my decision to get
" - . a Master's degree."_ Only 21% characterlzed the 1nst1tutes as. "only of modest

, - importance to me in my subsequent carger. g It+thus is cLear that NSF insti-~
.tutes have played a promlnent role n shaplng two‘year college mathematics
_hprograms o ,-;;_ . ‘
. .~ The institute’s.were part ‘of the government ] respoﬂ%e to what was_perF,
s« ceived-as a- technological .gap between-the U.S> and the Soviet Union, . manifested -
by Sputnik. The challenges of the 80's, though no less compelling, are

_entirely d}fferent from those of theﬁgp's, we are net advising a simple return \: |
. fo the practices .of those days What/we w0u1d like to see though .is some B

revival of the strong sense of nat1onal purposé that led then to a concerted
response to clearly defined needs. Todays needs, for mathematlcs at the two-

r year colleges, seem equa11y clear.: - ._._u; Sy ‘_.;
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Se N THELINTERVIEWS: ‘rwo YEAR TEACHERS TALK ABOUT . .
L~ :f” e THE COLLEGES AND GRADUATE EDUCATION - C
. ’ From~0ctobe§,1977 to January~&9?8 we interviewed 25 teacherSNFiom S e
. twg- year co]leges across the United <far. The e e of the L iy e
was.to Obtalh assistance SN YT T . -ostiunnatre which subbequuntly

wan sent to moxe than 600 taculty. lhese 1nterv1ews provided tremendous
’ass;stance to us in draftang the questionnaire and _many insights into the - .

»"colléges. -We would like 40 share with you nearly literal excerpts from the

" many hours of, taped interviews: with these teachers. To protqct their privacy

© wélve changed thelr \ames and remdved all exp11C1t refqﬁgncafte—schools and

“pIaces . o . _ L I _ IR TR N
CONTENTS A - e
.. R a e :
1 The Value of Advanced Tra1n1ng in Ma;hemat1CS ' ' .
L2.7 Cont1nu1ng Educatxon e ' -
T3, _The Tmportance of Appl1cat10ns ' f' | _ k
4. ‘The’Value of Mathematlcs Educatlon Courses .
§}1, Profe551onal Life in the Colleges , SN
6.  Incentives for ProféSsibnal_Growth'
. 7. Remediation™Pregrams - Changing Student Populations ~‘ A
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e .' . f'\\/I’V/IHE VALUE OF ADVANCED TRAINING IN MATHEMATICS
o . “an 4
S , Q- Do you th1nk grad gourses in_such areas as abstract a1gebra,\toEblogy,
. ,.\\¢ ’ ' to name a few, Make any difference .in youreteachlng performarice and that-
T k»/Jof your colleagues7 : N \
. BILL A )[es,' 1 do becauqe T thin' i . N S g vl L
© /" krfow theae thises - wous  Lind of 1ike o Know these things. 1

| think 1t > Important that teachers whether they're teaching freshman or M

./ ' sopMomore calculus,” or even 1ower'than that, that the. instructor og very / ~\
\é L ’ g:”npetent in his or her field.” I think a° lot -of peopie feel not a ~ )

)
i petent and k1nd of wish they could 1earn more.” * .7 | N ~
' . L ~ l‘ \ . /-. .

N Fa
AR _ Q- When*thqre s an dpening in’ some,of the twb year colleges around here
. do you th1nk a person wyfﬁ'a Ph.D. will be most 11kely to get the Job7 ) R

opinion. Soniehow the people here who hired me were just’ more receptive’

to talking td a Ph.D. and I do know that since being here I've had my.
. colleagues ask me, I think T ense from.the, way hey ask me, am I~happy :
L > here? - am I going on soon? [..as 'soon as, I can get a job in,a four-year
‘-school - o L - - , VR

- -

BILL A: I x allyxdonIt, I really don't. I cou1d be wrong, thlS is Just Ty ‘“»'

; o Qe Do. you ‘think that ‘this is one of the pr1nc1pa1 fa1r1ngs of. twofyear '
o . college faeculty, that they have a very narrow perspect1ve because they've
R ’ never seen the variety of advanced courses? :
-JOE A: Yeah, I‘m not sure about the perspectlve but I think it has a lot
to do with the motivation. 1. know that if I had stopped taKing graduate
courses when they did, this would be a ‘boring job. I wouldn't be read1ng
journals. .I think I would be pretty stagnant I think' that's what _
. : happens;_ I must sound like a braggart. I tried to get a Ph.D. but I \
S + didn'*t. - ;ﬁ o _ . S oo
' f‘- QI th1nk you re be1ng very honest. - P L
{

.

~\JOE A: 1 think T would be in exactly the same boét they are if I- stopped
tak1ng math courses too soon. : : :

X

Q: What about a degree beyond the master s? Do you see any-purpose or
~usefulness to that? - R . . e
‘ . . . . s . . L

- SAM “A: Not for myself {'ve debated it several times and dec1ded not to .

-

Q: Is it because you don't f1nd any ex1st1ng degrees which dre attract1ve

to you? - . v -
SAM. A; 1 don't see it as useful or necesSary to teaching the courses. 1

don't th1nk that it would 1mprove them that much-to do a degree

; ...1"

! fT“‘H,Q; Even if you could tailorja program to your own- spec1f1cat10ns7
[ L

. ’SAM A: ‘What kind of degree are you talkrng about_now? Teaching? _ Mathemat1cs°

~—



L sam

A: -No matq/course;;L(\ - . .

“er

. TOM

“TOM

e

" RICK

" RON

oy
MIKE "

'the other side... ,

' A
T . ey )
i - K o :
: . P y ; 21 -
: ' P ) ’ -
Q: \,Whatever you 1i Tt neodn't b |- .vce dt al u've alreadg
said you'd like t x g3l e " learning -~ o\ ere theére

athe S . e’ really ‘be hciptul to 'teaching
s i I.. uc‘h(‘mdllLSI-) ' <. '

. .
. i . . . - . . P .

4

- . y
‘In another 1nst1t§tlon responses to Slml{kf questlons were d1fferént -

A: The minimum cr1ter1a to get in here and obta1n.tenure\xs hav1ng'the'
Ph.P. ( Now what you've got here is a 51tuatlon w1th people com in w1th .
Ph7D.s~who have a very "high level of expectations and antictwqtion .and
they're teaching on “the Jlower levels ceurse or lower lef@l grades. And.
that's like hav1ng someone go-to med1cal school to become ‘a surgeon and
constantly removing. spllnters : B . ) .

Q:U.COuld,it,be.that'the,sYstem is making'a mistake when it hires people'
whose "interest is in research? Is-it really appropriate for a persona -

’

~ with ‘a research motivation to be involVed in'two-year college fﬁaching?i ‘Jff

A: Well, I think to ssome extent it is. The 1deal was that dple

.1pterested in reséarch could get to institutions where they do it.
Unfortunately, this is not the case.-. But I would also- say that any T
people who do research enjoy teaching. I, for one, would not g1ve up
teachlng just to do research, and I love to do research N

A: I th1nk tﬁe trad1t10nal math Ph, D degree iof us is’ someth1ng which
‘we're not toncerned with. I'can see some people in an institution like

" mine saying, well,-why do I need to know a lot about math, when all I'm

- teaching is ar1thmet1c and elementary geometry ~ Fortunately, my faculty

doesn't feel 1like that, but I can see.a lot.of people having that klnd

of sentiment. | _ _ ° B
L SN . ’. .o "- o .

Q: You came- from a high school- background, which,. of course, is very -

‘prominent among two-year teachers--better than half of them have such

backgrounds--and many thought that that really was a distinct advantage

+in dealing with two-year colleges in that tHey have a better phllosophv'v

than someone stra1ght out of graduate school, and then df course;nqn

A I'vugﬁ*ways thought 1t uas a real advantage to have had experience
in high dchool teaching. If“I hired someone, and although I've only
hired one person, 'I would consider that: to be more important than a Ph.D.
"but’ I think 4 department has to be.balanced, We have five pedple in the
‘department ‘who' have doctorates, and only one of them has an honest to-

+ God Ph.D. and that's probably enough, o C

A: I th1nk mathematlcally we're all probably overprepared though it

would depend. upon the courses we've taken, but in terms of what we teach " -
and what we have--the requirement today is that we have a master s
degree~~I guess one could have a master's degree in education, though it
would have to.be Math. Ed. té be teaching in this department——most people
have either an M.A, in math or an M.S. in math and I think-are.far more -
prepared’than is necessary for the courses they teach, ‘ :

- o 2?2?'- S o 4 .

-
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QU™ A* I wu. s oo be 1nter s in gett1ng a Ph.D. in mathematiecs, I s1mply
_.don't thi ~ that would imtrigue me. °I don't think that the kinds of -

A

courses I would be tak;ng would hqye much impact in terms of what I-would™

be shar1n ‘with students. . - . . : - ’ o

; : . N T » s -
Q::Do yosbeheve [that getting-a Ph.D, in'math may’ actually spoil g -

. 4 person for two- year college teaihlng9 ' . o S . A
;‘_‘5 'RICK A I would 11ke to see' a more general degree, - It bothers me that. there

’ . are .some Ph.D,s that have never takefi-a phys1cs course; & would rather _

) U see a.proader background rath r ‘than research 4 : o E g”‘?‘m\ .

R . te S
e Qe TT)you could choose your own doctoral program, would you l1ke people a
“here to get such a degree? . e ‘J"v. .

’ Q}EK A: It ‘would beN;EVére to take people away for two years.qa I wou ¢
l1ke—%o-see it done part time on an .in- ~service basis, - N

ot
A4

- Q: Do you th1nk peopIe'would have ‘some k1nd of st1mulus to attend non« _
cred1t courses or do youpthlnk*fhe credit is important? : : N

| ' .’RICK A; Yes, the credlt is 1mportant } ,

) . . ‘> . ) 4‘._‘ . . .~
' M N - '. . ) ) . . . 5 *q . :‘-:A. L]

’ e '7f"'”' S 2. CONTINUING'EDUCATION

‘ Qur interviews w1th two-year college: -mathematics faculty rapidly

; brought us to understand the importance of an active program of continuing
- ‘ education for two-year college mathematics faculty, continuing education,
: which need not be degree-directed, Many faculty recalled vith fondness °

- - the NSF institutes. of the f1ft1es and"sixties. The, present day Qhautauqua

courses of AAAS alsd were ment1oned several times.

-
'

, ‘ Q:’ How-did you happen to get'ihto stat1st1cs?

. ﬂ%x A; T don't know,_ 1t Just grew 11ke Topsy. --1 had some background in it, .
' . - in my math educational training. That was NSF stuff--part of the greatest" .
, : - boon to edycation for mathemat1cs-—sc1encé too, It is so true. In fact, -
" wsuch a-thing * should be'-done agaln _because that carte blanche situation ‘
that they had was, tremendous, Due'to that I was able to pick up some
‘more math training and statistical tra1n1ng. . .

°Q.. Did" you en30y the NSF 1nst1tute9‘

TAB A Oh, sure, it was one of the best things that -ever happened for secon-
dary math teachers When 1 look back’at my math backgroubf... kids' com1n§ oo

‘ _ out of high school had nore math than I drd and I had-a bachelor's degree '
‘.4 - .. in math, "., e , - '

Q: It probably wbuldn't be too hard to concoct summér institutes that
' , .~ would run summer session courses for- which you pay tuition--but to find
.4 . . an NSF type of .support might be d1ff1cu1t Do you think people would

do it thhOut that support9 ‘ . S




./‘

] interviews quickly revealed that theé area of appllcatlons das ext;emely

1mporfant to nearly evegyone 1nterv1ewed

Q: Is it useful to' know sometHing about economics, sohething about. <

1

‘ o : w : R o
'..Q:~ Especiaily if they'once had had support. N \QL
P . [ . .
TAB A: If there was a requirement that you had to %o back and get- so marty'\~ s -
Ve hours then people would go‘back w1thout supporgb - o : -
. . N _k, hd ! . ‘ . P . ..
"\ - . - ' P o o S
.o . S 3 THE IMPORTANCE oF APPLICATIONS - ) . ;/’,/ Y ‘
ot /Fbue to the popularlty of NS institutes and other forms of cont1nu1ng 'n
' educatlon,,what might be promlnaht content .areas for ‘such kaE?EWSV Our }

. ‘}

:_,*_a_whiology,,somethxng aboutrphyslcs, for:the QQ& who- as~going to- teach math? - -
_JACK A It is As a mttter of £2Lt t, why I went to many of the ,W‘vaasa__;;

~"3  Shaiitauqua short_ courses. ¥

”

xS

: physical jc1ence background?. ~ .

>

. . -’

o .
% Q: You said éome of your students were- engineering students .How about
- knowing somethlng about the background of the englneerlng subJect7 .the .

MARY?:K?‘ I have-a minor in phy51cs My phy51cs background is more helpful to

me here than a course in ‘Fourier analysfs, complex variables, or topo«

logkgal Spaces.
‘ . -

N

Q: There are sical applications in Fourier analysis,

MARY " A: The math teacher teaching it prbvedbonly ab/stract theorems . T
* remember'prov1ng Green's theorem—and-then-Itogk a physicsclass here;

»

it was an in- service phy51cs class just for some extra points, He
k4 exp1a1ned the physical significance of Green's theorem. I thought, ‘'my
gosh, here it is a beginning physics class and 1 did not learn it in a _

graduate Jnath class.'

- » -

RON A:. The: problem is that 51nce those are things. I don t know about' I‘ /

blind to my own deﬁ;c1encr§q

~

1

ot Q Do you feel def1c1ent° Do you feel any problem from time to t1me

{ with .such app11catlons7 .
] .

RON A: I d1d in phy51cs I had, as a freshman in college, two &emesters of
" college physics--and 1 still felt in some of the applications in the
_calculus .course very uncomfortable " So did a lot of the other members
of the department. Aboyt four or five years ago we did have an in-service
course for the department in physics. 1 found that useful. 1 had taught

some of it (physics). to.myself, by yanking out wy old Sears and Zemansky
- but that . and as- far as englneerlng, my background 1is completely deficient.

Q: Do you know anything about game theory, 11near programm1ng7

RON “A;  Very little.’ There's a course that emphaslzes those fdeas called .
finite math, And that 's one. of the few Gourses that I've avoided teaching.

. A ot
. ~ IS
y

1'-‘\

/-
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"RON—A:

. ‘
[ N -
E LY ™

q‘Q} How about declslon theory, Markov cha1ns? Are they fam111ar Yo you?
- S

- .
-

urse. ‘That would not appeal to me.

\;\,. .

) 3\ , i
Q: ould it not appeal to-you? @« \é

x

‘e

They were years .ago- whpn I took probab111ty and statistics 1n graduate

. shcopl buf’I w0u1dﬂ't teach that csurse. I don't feel»uncomfortablp about

- not teaching “certain cour s_1n‘t§; department, but I wouldnl®t want to ’
_teach\the traditional statistics.

A: Because by teachlng the social stat1st1cs course I do, “the applltatlons ‘
I really know about. The app11cat10ns in sociology and psychology, I feel

strong “about, I know about.experimental design, but if 1 got into th1ngs

like app11cat10ns in busiregs, statistical, appl;catrbns in economics, I!d

- be really outsiie of my realm .So I'd rather .stick' to thlngs 2933 I know B

Y

about R - Te : ‘ - v R Pl

B . . '
\ -

—*Qi:

’“7A:- ‘T began to tealize that 10 get Jdbs in teacnlng, thaf’ ven 1f l went

“knto. industry, I need to know some appilcatlons because m background is

“very pure, T took a couple of applied math courses, but not the kind of

JOE -

o iaoB

BOB

thing that is going to help me teach at a community college level--maybe

a p.d.e. course and a modelling course--so what ‘I. did, I started. learning

-statistics, and I started learning computer programm1ng, and'T basically,

learned it on my own..., Took a couple of coursés in the computer sc1ence
department there, and I .sat in on a_stat course. -And then, when I came"
down here to interviéw for this job, I feel sure that that's- the reason

I .got this’ job. One of my recommendations would be to encourage Ph. D.

'students or other types of programs evea at the master level, to. learn'

statistics, computer programming, to learn applications, to learﬁ'bu51-

‘ness applications, because there's a big push for math departments at ‘
college .levels to teach busihess students, to_ comminicate with- business--_ =

in terms of what the business pvpple want  students to know. I think-it

would be a very good 1dea a good th1ng for.a lot of communlty college .,

teachers to. know

‘Q ‘Db you find that your 1ndustr1a1 exper1ence has beén useful for yOu?.

A . Oh, yes' When I start ‘talking about my exper1ences--prob1ems T had

to solve on ‘the job~=-:ou could hear a pin- drg?' A lot of the students
will take me for a course because I tell ther®about problems encountered

- on the JOb I Just wish' I had more (1ndustr1a1) exper1ence than"T do.

7 .
- Another faculty ‘member p01nted to the .reasons why one -of the - .
graduate 1nstructors.had been S0 - 1mmensely populdr with students, \ &

I try to do-what he d1d that .is to make a math course 1nterest1ng
b how1ng the many k1nds of app11cat10ns. : . _
7 ) ,

course work that he %ould like to take to improve his teach1ng.

The same 1nstructor then.went on to describe the kind of add1t10na1 .

5

A: Instead of” doing more course work wh1ch I don't th1nk would help me. .

.that ‘much, some of it would, if T had to go take.chemistry or physics, .
“that might help some-<which you can relate to mathematics, Some of my
) students are taking chemistry and’phy51cs at the same time,

*

25° .
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L ) . 4 THE VALUE d? MATHEMATI EDUCﬂTION COUR§ES %- .
e e Coes s , ‘ ) .
Ll - Many who have been 1nvolved in the preparatlon of steachers of two-

year college mathematics have suggested fnmnﬁ;me ‘to time that what realhy ;

is needed is more mathematics education. cours
in their opinions. \Ngy and large they labeled the. trad1t1onal eduoat1on
*and math education courses as‘iseless or of very little value, "They ex-
. pressed, howeyef, 1nterest in lesswstraditional cburses, espec1a!ty in-
. -+ - teaching pro em solv1ng’TPolya's heur1st1c’approach) a¥q¢ teaching ‘tech- .

Those 1nterv1ewed var1ed

»

~

.6

n1ques w1th direct appl1cat1ons to two-year colIege mathemat1cs coursé$ /,;h

-

N : . .

Q ‘How about educat1on courses? R T S _%_ L
..'/ ’ N i . -'/‘ -Q -

RON A Perhaps some background 1n educat1on although education colirses are

just so. terrible that. they're: sornrof*selﬁ ~defeating; “but: If they*weren*t*‘“””““m"“”“

é -

o . JACK A I've never found them to be of much esteem or, much use, -~ .

d

[ 4

Q'.

-Dy .-

'.w

S
‘f..*

B Y

. S0 ter1ble> and 1f they were- taught well... -
: R < i

o Bob got his Master's degree in pure mathemat1cs but compleied all
‘the requ1red(§2urses for high school teach1ng certifjicate except student

) " teaching, Wexasked h1m if the. educatlon courses he -took were usefuJ to-

him, . v - .
;'Z.BOB A: N absolutely morthless I've been unable to use‘anything'I.learned

Lo from educat1on classes, including. our own methods courgse; taught by the

math department _ _ ‘ : S ;f . :

g .

e mathemam§§; education. There were really Mickey Mouse courses,:

FER Y
._4‘

»»Q:u Do’ you th1nk that they could be des1gned SO that they would be useful
“to- you7 P >~ 4 . .

BOB A: One th1ng that wouId be very usesul would be a calculus—methods course. -

Test1ng is very 1mportant I don' w enough about 1t
" Q: What about classes l1ke~eduaat1onal psychology, classroom techn1que9

- A
2

Q; Have. you had cons1derab1e number of such courses?

'

g L )
- JACK .A ~I've. had a few and 1 never thought they d1d very much
- ™ R N .
Q:  If the government dec1ded to start sponsor1ng 1nst1tutes aga1n what
k1nd ‘of courses. would You recommend’ N n

- ’A

DAVID A: Most two- -year college teachers .