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ABSTRACT

Arguing that rapid developments in technology and
changing enrollment patterns make updating the skills of two-year
college mathematics faculty an imperative, this paper discusses the
ways in which the continuing education needs of faculty members can
be met. First, technological developments, especially in the computer
sciences, are reviewed, and retraining needs are examined in the
areas of content, curriculum, methodology, and attitudes, including
the need for math faculty to develop an awareness of computing and
the mathematical implications of computers and the need for improving
the quality and usefulness of the math curriculum. After arguing that
the retraining of current mathematics staff is feasible, the paper
suggests that commitment on the part of planners and faculty be the
underlying theme for all continuing education endeavors. Next, some
traditional continuing education formats, such as release time,
sabbatical leaves, and tuition reimbursements, are discussed as
possible guides in formulating plans for the future. Then, a series
of recommendations for continuing education programs are presented
including: (1) expansion of government funding for teacher trairing
programs; (2) faculty training efforts by professional mathematics
societies; (3) support from business and industry for math faculty
through in-plant training programs, research funding, and faculty
employment during vacations; and (4) active and coordinated efforts
bv colleges and faculty to develop new skills. Finally, some
consequences of lack of action are projected. (HB)
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SUMMARY
CURRENT CONTINUING EDUCATLION NEEDS OF TWO-YEAR COLLEGH
MATHEMATICS FACULTY MUST BE MET!

Rapid developments In technology and cehanging student enrollment
patterns make updating of two-year collepe mathematics faculty (TYCMF)
silis dmperative,

Farthermore, retraining of the carrent staff is feasible. Since
approximately one-hall of the faculty is under 45 and can expect to teach
for at least another twenty vears, offarts expended to update current
faculty can have long-term benefits to the institutions involved. A sub-
stantial portion of TYCMF attempt to update their skills themselves by
enrollments in graduate courses and attendance at conferences.

In the past, faculty have preferred short, intensive courses,
sabbatical year formats or summer session programs. Current formal
advanced degree programs do not £111 the need for TYCMF renewal.

Continu.ng education needs of TYCMF should be met through expansion
of povernment funding, endeavors by professional mathematical societies,
industry and business support, and college and faculty action.

The consequences of lack of action {n TYCMF continuing education
are grim.v There will be further inroads into two-year college programs,
such as has occurred in remedial mathematics since four-year colleges
started offering such courses. It is more efficient and less expensive
to retrain and update TYCMF than to create or utilize other institutions
whose design might, lﬁ the long run, be less effective than the two-year

college has been.
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CURRENT CONTITNUTNG FDUCATION HEEDS OF TWO=YEAR COLLEGHK
MATHEMATIOS PACHLTY MUST #BE MET!

I RAP T DEVELOPMENTS [N TECHNOLOGY MAKE UPDATING OF TWO-YEAR COLLEGH
MATHEMATICS FACULTY SKILLS IMPERATIVE.
A cruelal need tor continulng cducatlion of two-year colloege mathematics
Pacualey (TYCHF) is not hard to show.  Ta fact, Instituting methods of
v

Fraewal Tor K-8l math teachers was a key recommendat ion of (he report,

Educaring Americans for the 2lst Century, by a National Science Board

Commisslon of the National Science Foundation (NSIE). The ured for updat ing
TYCHMF {5 just as great and can be-Found in at least four areas——-content,
curriculum, methodnlogy and attitude.

As a result primarily of the rapid developments in technology, nctably
compiuters, both content taught at the two-year college in mathematics and
approiaches to teaching mathematics should undergo considerable change.

Many TYCME do not have skills to handle such approaches and courses.
As Indicated In tﬁe 1983 report, '"New Goals for Mathematical Sciences

Fducatton"™, by the Conference Board of Mathematical Sciences (CBMS), "The

|
challenges and opportu?ltles arising from computer science will have a

significant Tapact on Qathematlcal sclences educatfon....The content of
traditional courses such as linear algebra and calculus will be affected by
computing. Computers will make scveral new mathematical sclence courses
such as discrete mathematics and mathematical modeling of great importance,
and new faculty will routinely use computing in their research and teaching.

Thus,‘it {s critical for efforts in rencwal of collegiate mathematical

sclences faculty to develop awareness of computers and the mathematical



auet loods thiew fmp Ly

v veport tarrher states, "Colleplate Taecntty will
alvio need propgerams to tnerease thele Enowledpe otoooproblen—sotving of the
FHE posiedy, veal-wortd sort,ooathe mathemat fes of technotopy studlies, and the
miny new esamples of applications relevant Lo service courses In areas  just
hoeploning to use mathemarles as an important toolt.”

In a study funded by NSF and the Rocky Mountain Mathematics Consortium,
"An o Inquiry Into the Graduate Training Needs of Two-Y:ar Coltege Teachers
of Mathematfes,"” the statement is maide that the current situation in
two-vear colleges points to the "...clear need Tor 2 regular and sustalned
propram of continuing cducat’on for *wo-year callege mathematics faculty."

The higgest deterrent to providing mazthemat{ically competent citizens In
our caantry Is the Tack of qualified mathemat{cs teachers. Perhaps even
the common defense and general wel are oV our country is threatened by this
situation (Willoughby, 1983),

A 1981 CBMS survev of undergraduate mathematics indicates that in
two=vear nfcuputional/tnchn{cnl programs. the number of students now euceeds
caollege transfer enrollments.  Since 1975, ccmputer course -enrollments have
exploded and now cutnumber thoge In calculus.  "Building on a small base in
1975, computing courses jumped by 850%!" (McKelvey, 1979). Access to
computers is up sharply, but the use of computevs in mathematics teaching
has increased little since 1975, The growth in remedi:l course enrollments
has slowed, but still amounts to 42% of two-year college mathematical
science onrollments.

Further, William C.‘Missimer,lJr., Executive Vice-President, Pract &

o

Whitney Group, Unfted Technologies Corporation, states that, "Within three
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vaasa, there wili e a W perevnt inerease o Jdemwand Lor teehnlend
wrchat e e barcher sttt es, "Catbeees arve fhdiae (0 ditienlt to mee
fudustry s demaads tor enpdneers because many of the schools don’t have
sutticleat Taculty ooy computer sefence, where there Is a burvpeoning need,
Ivopereent of the taenlty posttions are going hepplng. "

Awoa result o of this new conteat, growing out of the rapid development
of modern technalapgy and changdng patterns of student enrol lment, there is
a vast need Tor curricular change.  As stated in "New Goals For Mathematical

"the CBMS report, "The fundamentals of mathematics

Seiences Education,’
desirable for students at...enllege levels have, in the view of many
mithemat fes educntors, changed radically, yet the changes are not reflected

in core curricula." As further evidence of the need for curricular reform,

the National Science Board report, Educating Americans For the 21st Century,

recomnends ".o.oimproving the quality and usefulness of the curriculum.
When changing the curriculum, the Commission recommended that there be a
focus on all students, not just pre-professionals in science and
mathematlics. While this recommendation applices specitically to K-12
mathematics, the two-ycar coltege currently teaches all of grades 9~12

mathematics. Changes such as are recommended by this commission must there-

L]

fore be reflected In the two-year college curriculum as well. Faculty need

to be informed regard:ng what curricular changes are needed and how to
implement them.

Better methodolopgy in teaching is a third « _ in which TYCMF need
updating. In a recent survey, teachers indicated that their higgest

problems were teaching unmotivated students, having to cover much more



mebertal than atadenr s can absorby and coplap with the deluge of vemedial
wathemat tes Mebetbvey, 19/79),

Floalty any comprehenatve cont fnnlap odneation propgram mast Incorporate
Aoconsbderation of the teaching eltmate smd the ateltades of the TYCMEF,
Performimee of teachers s a f}u\v'il»n of ab{llty, motivatlion and climate.
Little has heen done In staff development beyord abliity (Hammonds, 1982).

Tradictonally the adminfstrat ton has found 1 easter to employ new
Instructors to perform new or diffecent turctlions than to retraln old
Instrucrors.  Thls approach worked as 'ong as the expansion of the two-
vear college was rapld. Now, with the slackening of growth, there Is

v need for staft development (Cohen, 1982).

"l.  RETRALNING OF CURRENT STAFF [S FEASIBLE

Such retraining anu development of TYCMF {s feasible. Since
ipproximately one-half of the faculty {s under 45 and can expect to
teach for at least another 20 years, efforts expended to retrain and
update current faculty can have long-term benefits to the institutions
Involved. As employment of part-time faculty continues to sky-rocket,
hiring of newly trained, young faculty in full-time positions seems
unlikely.

In 1980, 59% of the faculty reported attendance at one or more
mathematics conferences per year, while 22% said they were taking
additional graduate courses that year (Fey, 1981). So the desire and

the ability to learn {s certainly there (McKelvey, 1979).
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PEE, COMMETMENT SHOULD BECTHE UNDEREY TRG PHEME FORALL CONTINUING
EOUCATION ENDEAVORS .

I the needs Lo apdat fng TYCME are to be met, o virtety of approaches
mist be dUHpentty pursued, and the andertving thewme of afl aach
endeavors mest be comnd tment and cooperat ton on both the part of the
planners and the faculty,  In "New Goals Tor Mathewatleal Sclences
Educat Ton,"™ CBMS speaks of "..othe need for a contloning counltment from
all parties participating In renewal programs...."

The administration of the colleges must exhiblt an interest In what
Is most lmportant to the faculty—---the learning of thelr students. Re-
search Indicates that almost every factor {nfluencing individual develop-
ment, productivity, and creativity {s fostered by management (Duncan, 1982).

Stephen S. Willoughby, President, National Councll of Teachers of
Mathematics (NCTM), stated in January of 1983 that if a true national
commitment were to be made to education, then several Important actlions

should be taken. Notably he recommended providing "

...more opportunity
and Incentive for teachers to contlinue their professional development
through participation Iin activities of professfonal soclieties and through

further formal education.”

He further recommended standards for becoming
and remaining a teacher be improved and ﬁhat the salary of every teacher

fn the country be doubled. While this last recommendation seems drastic,
the recent Carnegie Founéation report noted that teachers are now among the
nation’s lowest paid professionals,lavéraglng $20,500 per year in salary.’

Many jobs in industry that do not require a college education pay more than

that (Missimer, 1984).
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FA, FRADTTTONAL CONTIHD T MG SDHCATION FORMATS .

Fessiones Beacned bac the pasit o be o e i Parmebat fop plans Taa the
Patares Toad b Bomcel by, aea bty deve bopment has Ealien (he Torw ol
dsetp e basied dnntfontes, voloase Clme, sabbat feal Teaves and ralt Lon
relabuesement s Lar st raetors To o attowd ool vers bty =hied programs.  There
have abso been short conrses or workshops an pedapopy sponsored by sinple
tuntitulions or by dnstitutional consortfae The fnstructors have proferrod
courses and programs In thelr teaching field, offered by unfversities close
al hand, that enabled thewm to gain further knowledge In thelr field and to
rise on the salary senle (Cohen, 1982),

The most popular formats have been short, {ntensive courses of three
to five duys duration, sabbatical year formats, and summer sessfon programs
(MeKelvey, 1979).  An apparent concern, reflected in all these preferences,
[+ the need to prorect the faculty member’s Income while at the same time
updat Ing skills.  This need must be congidered in plans to update skills so
that the Facalty is freed from the worry of financial loss during
retralinlng.

While participating In a formal degree program can provide a focus and
a systematic approach to continaing education, obtaining a standard
doctorate is termed "unimportant” to a majority of TYCMF (McKelvey,.1979).

Current advanced degrees avallable (D.A., Ph.D., Ed.D) are not likely
to meet the needs of TYCMF even though obtaining such a degree is one way
to advance both professionally and monetarily. The most obvious reason

for such an attitude on the part of a majority of the faculty is that such

programs have neither the content nor the methodology needed in two-year
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colTegecmat hemat Lo Bt coet fon Codaye 11 f o ! dopgrec proseams ace e
e plaee o the et ratnbage ol CIYEMI, hen vt reavpanbeat fon ol the

conbent ool those degeeos et Lok b,

v, (ECOMMENDAT TONS FOR CONTINUING EDUCATTON PROGRAMS .

Av EXPANSTON OF GOVERNMENTAL FUNDING

Fedheeat (g 4\|nu|'l(';lnez Far the Z?_Ie:‘l Contary proposes solutfons for
Che fmprovement of K12 mathemat fes odueat lon. The report states, "Most
ob the nation’s 200,000 secondary mathemat Les and sclence teachers, ..
requirve addittonal tratntng hecause ol the rapid development of new

KnowLedpe fo mathemat fes and seience.... To help with the educational

neceds ol current K=12 mathemat{es teachers, the Commission recommenderd
that NSF establish state-wide or regional tenéhnr training programs

asing the new information technologles such as telecourses and Interactive
telecomminicat lons . In additlon, It was recommended that the states
develop teacher training and retraining programs with colleges,
unfverstties and museums.  TFurther, the states should develop regional
Lraining and resource centers which would 1nclude computer Instruction
and snftwafu evaluation. These centers could serve as the focus for
participation of business and government in education.

Cther notable advocates of Increased goverumental funding bf faculty
retraining Include CBMS, Stephen Willoughby, President of NCTM, and Amber
Steinmetz, President of The American Mathematical Assoclation of Two-Year
Colleges (AMATYC),

Nearly all of the current funding from NSF, historically the prime

source of governmental support for mathematics education, is either .in the



N R e e S R R N YT AR N IR CA N B TE IS IS Fhecio b bart s are st rapp Ly
Sopgrenteds Howeee e b fwperat bve toc Phee hea bele ol the bvos vy ool e
mat heanat bess poageam thist NS roeopndbao T fapart anes ol 1he Two yoay
vollepe Tn the edueat bonal network o Amerbea tadavs How progeams shoalid
heototitated To veteadn the eorvrent TYCME o acengs Lo nx[nlinn and Tutuee
propram tor Ko teachors shonld he o steonpty enconvapeds Thoe Nat Lonad
Penter bor Pdueat fon Stat st bes reparts that the proport Ton ol stadent sty
post secondary cducat ton attendiog two-vear cotlepes rose froam 26% (o 1970
o almost 402 fo 19821 Yer therve are few, I any, programs dirvectoed toward
the benet it of the twosycar college and none tw faenlly retralning or
renewal!

There are strategles that have proven effective in the past that should
he revived ;uulannﬂ)rtnd. The (Hﬁ)utnnupux Short Courses and vartous stipends
For summer instlitutes and academlc year study are prime examples (CBMS,
1983).  The NSF fnstitutes of the last two decades were successful programs
which retratned many teachers in the current skills of the day. More thap
half of today’s TYCME previously taught {n secondary schools and received

additional trafining in those NSF {nstitutes.

B. ENDEAVORS BY PROFESSIONAL MATHEMATICS SOCIKETLES.

Faculty retraining is currently belng undértaken by the various
professional mathematics socleties, such as AMATYC, The Mathematical
Assoclation of America (MAA), and NCTM.

MAA presents minifcourses at its conventions. These minicourses
are in many of the areas that have been discussed-—--such as discrete

mithematics and computer technology. AMATYC has been presenting work-
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techinolopy e Pavaloy appear vaper o Toavne HAY Bad watt o Vhses torv o
Cramb b evmeses Poow W mee B peesvons ot T by, TR convent o,
Manv tatereated Tacnlty were turned away due oo Laek ol space and Hhe
averwhe tal oy demand,

L1}

CUMS recommends that "ooothe protesstonn ! soeletdes fn the mathemat feal

sedencos, especiatbly NCTM, MAA, and AMATYC, sock sapport tor projecta oo
demonstrate effectbve models of the varfous Taculty renewal activitioso.. "
Farther, Fdueating Amerleans For the 216t Century recommends that "the
protessional societies In mathematles should play an active role In
curriculum development, review and revistion.”

These activitles by professional socleties are commendablie but are
only a bepinning.  Continuing educatioun by profoessional socletles 1s "high
vanlue at low cost."”  (Moneysmith, 1984). However, Funding ls nceded to

expand the scope and avallablillity of such endeavors. This addittional

support should be glven by the federal government, perhaps through NSF,

C. INDUSTRY AND BUSINESS SUPPORT.

An exciting and promising source of support for TYCMF development
Is business and industry. The call for actlve and aggressive participation
from this source is rapidly increasing. Such pqréicipation {s appropriate
and necessary as business and industry are prime recipients of the beneflts

of quality education. Since faculty skills are rusty and have not kept
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pace with technological developments, it is necessary in the face of the
tremendous need and lack of sufficfent resources elsewhere that business
aud Industry assume a wajor role {o the retraining of TYCMVF.

As Wilifam C. Missimer, Jr. has stated, "Business and industry...must
become a focal point teo bring about needed improvements In the scientific
and technological literacy of our youth....Everything that might go into
an attack on the problem must include a high-priority goal: the restoration
of competent, fully-certified math and science staffs throughout all levels
of our educational system."

He specifically recommends that business and industry should:

v *Help teachers relate classwurk to the workplace by hiring
them during the school vacations.

*Invite teachers to attend in-plant training programs so
they can see how math skills are being applied.

*Send more of their employees to visit schools and discuss
the need for mathematics.

*Fund research centers on campuses where faculty, industry
and students could study new technologies.

*Provide quality programs of financial support and academic
encouragement to help ease the loss of mathematics faculty.

*Donate surplus high—technology equipment to schools.

*Work with teachers to revise curricula so that there 1s a
proper emphasis and balance in the changes.

The ldea of Industry hiring faculty during vacations has been
advocated by others. Stephen Willoughby has sald industry should be
encouraged "...to hire mathematics and science teachers during the summer
to enhance their incomes and their knowledge of haow thelr subjects are

used in industry."
10
O
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The concept of industry and business participation in faculty
continulng education is carrfed a bit further {n a model proposed by

Richard Afred and Nauncy Nash in a recent Community College Review article.

They recognize that there fs a difflculty in encouraging faculty to
update teaching skills {f course content or methodology must change. To
remedy this diffliculty, they proposed that faculty be placed in business
and industry settings for six to twelve months to "...learn new skills,
validate theory, study current practices, and learn problem-solving
technlquess™ Simultaneously, industry professionals and technicians could
be placed In the two-year colleges to teach the lvad of the stafv placed

in the industrial or business setting and to evaluate and modify
occupational curricaula to comply with the changing technology. The benefits
of thi: plan would be the modernizatfon of the college curricula in
accordance with emerging technology while simultaneously preparing

the faculty member t» return to an academic setting to teach the new.
curricula.

Participation of business and industry in faculty development is
fmportant also bhecause TYCMF percelve their background as being least
adequate in the areas of application (McKelvey, 1979). Furthermore, the
plan {s made more feasible by the fact that most two-year colleges already
have contacts with business and industry through liaison personnel for the
occupational, apprenticeship and technical programs. Added stimulus
for this concept could be given by local, stat;, and federal governments
in the form of tax credits and like incentives.

With business and industry contributing to the retraining of TYCMF,

all parties involved win. The faculty member becomes acquainted with the
11
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latest technology, 1s revitalized and gains professional enrichments.
Students benefit from an improved curriculum and a more knowledgeable
teacher.  The college benefits from an updated program. Industry benefits
from a better trained pool of employees (Cbnrad, 1982). Given the sub-
stantfal benefits that business and industry would reap, it 1is appropriate

that they coutribute financially to TYCMF continuing education.

D.  COLLEGE AND FACULTY ACTION.

Finally, the two-year college ltself must recognize the very real
and urgent need for development of 1ts mathematics faculty, as well as
the fact that the quality of its faculty is ultimately its own respon-—
sibility. An active, coordinated effort should be instituted at once
by the two-year colleges across the natlion to Ilmplement the various plans
proposed for faculty retraining. The help and support of the faculty,
professional mathematical societies, business and industry must be
soliclted actively. Local, state, and federal grants must be encouraged
to recopnize the place of two-year colleges In the mathematics and
sclence educatlion of our student population. The various programs
nlreudy.uvatlable and which are currently belng instituted to retraln
K-12 mathemaics teachers must be expanded to include TYCMF.

If efforts to expand the base of support are unsuccessful, then the
two-year colleges must be prepared to extend thelr own resources and
programs for Céﬂtinuing education for TYCMF. More monies should be
provided and more sabbaticals should be awarded in the area of mathematics
ana computer sclence to retrain faculty. [f the two-year colleges want

to remain intact as the type of training institutions they are, then they

12
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mist make a £1rm commitment to retraining their mathematics faculty In
the modoern methods and content.

The Indlvidual {n many professions Is responsible for keeping his or
her own skills current. 1In these professions the consequences of inadequate
skills may be lack of advancement or, in extreme cases, loss of employment.
Many TYCHE have grown lazy as a result of employment protection provisions
of contracts and tenure laws. Such job security is certainly good to
have, but thls apathy is contributing to many TYCMF rapidly having ossolete
skills.s To remaln a professional, it is necessary for TYCMF to actively
pursue updating of thelr skills as well as being the recipients of support
and actions on the part of others.

Particularly in the area of computer training, some TYCMF have
resisted learning o+ skills. The reasons for such avoidance include
a fearing requirement to teach computer sclence rather than mathematics,
lacking either the tlmé or financial resources to train in these areas, or
resisting the infuslon of computer science into the mathematics curriculum.
The time is past when mathematicians can be ignorant about computers. Just
as reslstance to classroom use of hand-held calculators a few years ago
{s largely a thing of the past, now computers should be regarded as
affecting almost all aspects of our lives. For mathematics teachers to

remain lgnorant regarding computers is to become incompetent.

VL. CONSEQUENES OF LACK OF ACTION.,
The results of continued apathy or lack of diligence in finding a

solution to this problem are grim indeed. Declining college enrollments

and changing student bodies at four—year colleges and universities have

13



resulted {n expansions of programs into areas regarded until recently as
the domain of the two~year college. For example, until about three years
ago, post-secondary remedfal mathematlics was taught almost entirely by
two-year colleges. Increasingly today, four-year colleges and univer-
sities are adding remedial mathematics courses to their curriculum.

Unless the two-year college actively assumes a greater role in
seeing that its technical and sclentific staff are properly retrained,
more erosfon of current programs will occur. In addition, the two-year
college will 50 unable to offer a modern course of study needed as a result
of our changing technology. If the demands of business and industry for
modern programs cannot be met appropriately by the two—-year college, then
other institu£1ons will be called upon to meet the need. Perhaps the four-—
year colleges will step into that place, or industry and bﬁsiness themselves
will establish their own training programs. The two-year colleges have
been in place and functioning across the nation for half a century.
Presumedly, it {s more efficient and less expensive to retrain and update
TYCME thén to create or utilize other institutions whose design might, in
the long run, be less effective than the two-year college has bheen and
can be.

One thing s certaln. Without modern teaching techniques and
competent faculty in mathematics and science, the two-year college will be

left behind in a high-tech soclety.

14
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