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The Trickle aﬁd Flood gi Math/Scigfice Teachers ' -

"The condition of American mathematics and science-education

"at the condary level has-deteriorated significantly over the
) pds;,twenty years. Both the numbers of students studying math
and scignce and their achievement levels as measured by SAJ's and
the National Assessment of Educatl?nal Progress have declin d
steadily since the early sixties.l This disturbing situatifon . '
comes at a time when industry's need for quxleled workers with :
.math and science.backgrounds -- from Ph.D-level senior scientists -
to high school educated technicians ~-- is on the rise. Moreover, -
even those students who go on te non-technical careers often lack
a minimum level of math ‘and- science competency requ1red for non-

quantitative jobs and daily living. : :
¢ PO \

*

>’

‘The federal commissions, state legislative task forces,
private foundations and individual scholars investigating the
sources of these downward trends _all stress the critical
importance of the classroom teacher in the delivery of a quality
education.  Findings generated by ‘these Studies indiggte that the
current math/science education crisis is’ due, in significant_ ../

part, to: : - , -
a0 »

]

- 1) A critdcal shortgge ot entry-level teachers certlfxed in
/ physics, math and chemistry; and
. {
2) Slgnlfxcant attritlon.anong experienced math and sciepnce
teachers wha are 1eav1ng/bducat1on for higher payxng
jobs "in indastry. . »

«a A

-

- The trickle of qualifiéd secondary-school math and stience
teachers entering and the flood of those leaving the profpssxon
are becomxng increasingly acute. ®In 1980, America’s institutes
of higher education produced 78% fewer math teathers and 647 .
.fewer science teachers ‘than they had in 1971. In 1981 -42 states )
(out of bb responding to a pw1vately conducted survey) reported

either a crltlcak/qhortﬂge or a "shortage'® of mathematics and

physics teachers.= ' 3 m

1
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The decline in entry-level math and science tescherd is , .
the result, of economic, social and demographtg Jorces, Young!' .
+> capable college graduates with scientific bilfty are finding

“that their aptitudes and trdxnlng are worth far ‘more earning

power din industry than in education. Starting fhlaries in’ the
- tomputer or banking industries for‘te(hnlcalby trained .
individuals often rank between twenty-five and. €bxrty thousa
doliars, while in 1982, the mean starting sala y or pew §E h€f~
mith Master's degrees in Massachusetts was $l %;g? “,
o #each a

are starting salaries much lower, but opporggnlﬁfes
high salary Jevel after lengthy service ur.: non-existent in -
( education.- Thuq,wfor example, the average maXLmuﬁ §chéduled c, :

‘
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salary of public school teachers in Massachusetts in 1981 was »
$24,000. ' - : :

.. . A) '
The exodus of experienced teachers™aq non-education fields -

so economically and socially based. In 1981, almost five
times more science and mathematics geachers left their school 4/
systems to take non-teaching j§bs than left due to retirement.—
And this trend promises to confinue: a recent survey of’ ‘
-mathematics and physics teachers in the Boston area indicated
that within the next two.years, six out of*ten math teachers plan
to legve teaching, while 13 out of ]9 physid¢s’ teachers hgpe to
find other non-teaching positionshz In addition to the obvious
economic advantages of such a career .change, these professionals
are making the move to industry because they believe that society
does not value their contribptions. Their belidfs are reinforced
-by low salaries and the genfral societal attitude that teachers
are id#volved inp little more than® sophisticated childcare. \ .

Negative economic and social conditions are exacerbated by v

demographic changes that will heavily influenpe-t%e future .
production of math and stience teachers; oyer the next dozen
years there will be mo¥e than a 257 drop i the number of 18-25
year olds.  Neither the pay differentials suggested by séme to .
bridge the' ecornomic gap, nor the bills pending in Congress, o
forgiweMundergraduate student loans for_the study of scientitic
education®/ address the Jact that the traditiona{ labor pool for
new teachers ~—'tgose in their early twenties -- will decrease’
significantly ovef the next decade., Moreover, women, who
thistorically have entered the teaching profession in great
numbers, now are finding additional career opportunities in other
fields. .

, ) o | .

In sum., the higher salaries and greater prestige of careérs

in private indu%try aYe drawing both new anﬂ exféﬁing teachers
away from the teaching froffession. As .a rekult, the nation's
greatest resource and hoperfor the future, our children, are
.being denied the level of mathematics and technology education
they- need to remain on a par with the sfudents of other countries
and cultures. Moreover, without adequate exposure to the kinds
of independent thought, analytic judgment and problem-solving
skills encouraged by ¢ superior math and science education, our
children will gradugfe from secondary school as technical
illiterates -- entering a society increasingly driven by sciencx\\/
and technology. To avert such a fate, we must find alternative
sources of qualifie¢d and dedicated math and science teachers to
participate in the educatipn Of our yougﬁ. '

. ' *

An Imnovative Solution: The Midcareer Mathtlnd Science Program

1) ¢ .

To address the incredsingly critical shorgdge-of math and

ience teachers, the Harvard Graduate School of Education (HGSE)

has launched an innovative Midcareesf Math and Science Prégram.
The MCMS Program is designed to provide mid to late-career pro-
fessionals who already possess quantitative backgrounds in high

'
-
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technology, scientitic research and financial servicgs ‘with the
training they need to become secondary math andéscience clagssroon
teachers. The Program, whith awards either a Master's degree or v
a Gertificate of Advanced Study, is conductad duripg ‘the academic
year with optional symmer study workshops, and meéts the Massa- /
chusetts certification requxroments for secongdary school teachers. ./

-

The MLMS Proprdm has tour ohjecttVes: o !
/ .
¢ L) . -
e To improve the condition of math and science educijion for
children at the precollegiate level by crafting anfinnova-
tive response to.the shortage of qualified new teachérs
and the attrition of experienced professionals; A )

- -

e To demonstrate that a proviously‘ppderutiriied and large.
labor pool f¥or education -- @id/late career professionals
-- can and will make a significant gontribution to the

’

education of our nation's youth; : . e

o To intfuse school settings and curricula with knowledge
conveyed by mid-career professionals of real world
applicatiens of math and science; and

L
~e® TO offer #n ionovative model for other educational i
institutions across the country to address the condition
‘of secondary mathematics and, science education at the

. focal level.” -

- . - - ’
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We believe that midcareer professionals are a partlcularly
appropriate source of new teacher | Many potential gart1c1pants
in the fifty to sixty year old brfhcket are elxglble for early B
retirement or voluntary severancfg plans. Depending on the : '
‘industry and. the employee's statlis, good pensiaon plans,are dlso
available to them, frequently guvaranteeing up to 50% of previous. »
income levels. Fag most indiwidyals in this age bracket,- the two

most significant f1nanc1dl~expenseq of their careers -- mortgage
payments and college ‘tuitions --are often well behind-them.  ,With
potentlal tax advantages and changing financial requxrementq, a’ -

W career in teaching may not be as/ economically constraining '
for a midcareer professional as 1tk.s for a voung teacher. ‘

Ihe soc1al argument that teaching is not-a status-conferring
career also bedrs less influence on midcareer professionals
because the midcareer professional has already establiished his
/her reputation in another field. Recgnt research on carcer
development, indicates that many individuals in this age bracket
“have economically -- and psychologically -- "plate§ued" in the ¢
‘corporate . world and would welcome an opportunit "for new . .
challenges.8/An advantage to teaching as a second career is that . \
it offers many professionals a change of pacerand a new 1’
"edlployment environpent. Teaching also offers those who feel a
social commitment /to the .young of our society -~ and §o the type
of education which, An part, enablél them to7succeed in their .
first careers = wi an opportunity to serve. ‘
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The demographic factors that will contribute to the trickle
of young people entering tegaching are also more favorable for the
midcareer group. While the aumber of 19-24 year olds will

Jummet in the next decade, the group ot 49-54 year olds will
increase significantly. This factor, coupled with the increasing
interest of professionals to work beyond the age of 62 or 65,
makes the potential contribution of this midcareer group
extremely large.

Enthusiasm for the MCMS Program has been high since its
inception ofie year ago; many nid-caragr professionals, din fact,
are interested in persuing a sccond carcer as a secondary sehool
teacher. During the MCMS' first year of opegration, its Program
Director receivid'0ver 400 inquiries about Program activities a?d
requirements. Continu®ng press coverage not only in general
_interest publications (e.g., newspapers and education-related
magazines) but in professional joutnals (Machine Design,
Engineering Times, 'etc.) have continued to generate requests and
applications from pdtential students all over the country. For
example, a recent atticle in "Afterburner,” a'magazine for
retired Air Force officers, generated 75 requests for information
in two weekss . :

-

ram began in September 1983, with an imitial

ts. By the fall of 1984, the size of the _
Program will expand to twenty, Thd men and wemen participating
in the Program's #irst two years have diverse backgrounds and
experiences: the first Yyear's student body cbnsisted of a
retired army ¢olonel with an .advanced degree in nuclear
engineering, a photographic sciegtist most recently involved in
eye research, a Ph.D. chemical engineer, two electrical engineers
with experience in high technology and software design, and a
housewife with a background in biology. Next year's class will
include a retired rear admiral, a chief meterologist from the
United SYates Weather Service, a microbinlogist, a biochemist,
two physicists, civil and electrical engineers, and a missile
systfems expert. ’

' The MOMS Pr
class of six st

£
1 - p

7 ‘'MCMS Program pérti;ipagts, who range in age {rom their late
thirties to early sixties, bring outstanding academic qualifica-
tions fo their new careers. Nearly all have Master’'s Degrees or
Doctorates in the fields in which they want to teach and over 15%
have completed Kreir studies as Phi Beta. Kappdas. Nearly all have
scored above the ' 95th percentile of the Graduate Record Examina-
tion and their mean score on the Miltler Analogies Test is '76.
This latter statistic ranks the MCMS student considerably higher
‘than the average graduate education school applicant whose
average Miller Analogies score is 48.2.

A The reasons these participants have éiven for wanting to
betpome classroom teachers at mid-career are varied, but two
_comm'on themes emerge: the desire to change the quality of their
own lives.and therwish to contributé to the education of young
people. Take, -for instance, .Anthony Copas, a Ph. D chemical
‘engineer who was among the Program's fi-  graduates. Copa}

&

3



¥
.

. resigned his position with a private firm to become a high school

science teacher because he was, g?t satisfied with his current
research positien and wanted tolpursue a long- Standlnb 1nterest
in teachlng . As Copas explained,

I've acquired all, this knowledge [whxle
_obtaining a Ph.D. ] and U'm lookmg foﬁ an
“opportunity to pass it along. It's not that I

don't feel good about engineering! But 1 think

1'd feel better if 1 had a chance to influence
‘some students. 1 want to do something more
%Eanlngful with ny life.

-
4

Starting’;his fall, Mr.*Copas will teach physics amd mathematics
in a secondary school in Salt Lake City, Utah. _ ).
' J

Similarly, Robert Bliss has enrolled in the MCMS Program to-
fulfill a life-long dream. Although he collects early retirement
from his 25-year ‘éngiffeering careér with a large manufacturing
firm, he does not ljke the inactivity implied by retirement.
Like Copas, he wants to use his experience in business and
industry to enrich the lives of the young. He explains,.

Just observing my own children, d know that if
their teacher had possessed a knowledge of how
these things could be applied in industry, it
might have taken them beyond the required two
year's of math,

.

The nine months of study provided by the MCMS Program

include a total of eight courses divided among educational .

theory, methods of teaching math and science, classroom practice
and electives. Building on the in-depth subject matter expertise
and familiarity with real-world appllcatlons that Program
participants already possess, the MCMS program provides them with
the skills and- credentials they need to teach in their subjec'tl0
argas’as well as a more realistic perspective on the educatio 1

.process. vre specifically,-the gcademic progran inc{udes:

e 7JThe study of teaching and learmning from a developmental
psychology perspective, Top1cs fnclude what kinds’' of
experiences affect a learner's cosmsstruetion of knowledge,
and what is the teacher's role.

L ‘ d
¢ The study of schools as organ1zatxons Topics include

the general climate of schoGTs, the structure of work, .-

bureaucratic expectations, key organlaatlonal featuresh
and the developmental stages of aoteacher’s career.

e The study of the practice of teaching in sgec1f1c/
subject areas. Topics here include familiarization with

curricula and instructtonal techniques in physits. math

biology, and chemistry. \

e
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The Program's participants also take a variety of plective
courses at the Graduate School of Fducatiom and other schools of
Harvard University. These courses range from Adolescent -
Psychalogy to the Philosophy of Science. ‘In addition, nearly all
of the Program's students participate in an examination of the
psychological, pedagogical and social impacts of interactive
technologies on thinking and learning in the clas®room,

L .

Beyond their work at Harvard, participants work directly,
with practicing classroom teachers in a variety of high school
settings. The Program strongly émphasizes this field-based
component and encourages the activg participation of classroom
teachers in'the training of these new teachers., The ratio of
HGSE personnel who supervise ‘thegpractice teaching component of
the Program to students is high and mentor teachers within .
participating school districts receive special training to
enhance their contact with Program participants.

Although twenty students per year may seem to be a small
number in the face of‘tﬁé critical shortages described above, the
impact ofd the MCMS Program should not be underestimated. 1If we
conservatively estinmate that the twenty-six individuals
graduating in the MCMS Program’'s first two years each teach 100

v

. QI.éudents per year, b§ the end of the fifth year of the Progranm,

ese individuals will have directly affected the education of
8400 secondary schoql students who might otherwise have been
taught with less commitment, less enthusiasm, and less awareness
of how math and science directly impact the quality of each
student's daily life. . e

N\ Moreover, :ne of the primary gbals of the MCMS Program is to
dissemingte strategies for bringing mid-career professionals into
the teaching profession. To this and, the Program has been
designed to serffe as a model for other institutions of higher
education. Already inqUiries from such potential Program
adopters as the Universities pf California at Berkeley, Western
Michigan, Seattle, Rutgers, Lewis.,and Clark, Indiana; Bridgeport,

-'Fordham and George Washington as well as twenty-five other

institutions of higher learning and state legislatures in Texas,
Oklahoma, Michigan and South Carolina hdve spread the Program'ss
influence far beyond its initial group of graduates. )

) In sum, the.Harvard Graduate School of Education's Midcareer
,Math and Science Program offers uniqu; advantages to several

constituyencies: oo .
' . . ’ < : -
o -For our nation's children, this Program provides well—(
o~ trained p?ofessionals to deliver math and sclience .
. instruction. Such instruction, enthusiastically and
knowledgeably delivered, will enable students to function
k better as individuals and contributing members of -our -
society. - . !
-t . . .
/
'
6



e For our nation's schools, the Program recognlzes, .
» ’ develops and utilizes o new labor pool never seriowmsly
considered before. This model represents a powerful
© potential to address concerns of teacher quality and
¢ ‘ preparation in secondary education.

e For business and industry, the Progranm helps to. produce
better trained young people to enter the workferce. 1In
b addition# it offers the potential of greater flexibility
and increased productivity within the corporation as a
. result of viable career-ulternatives for current

employees.

For other graduate schools of education, this Program
N stands as a model of.a creative utilization of resoure
. . and personnel to address the status of pre-tollegiate<:§
math and science education. The Program is designed to
be replicated in other parts of the country with
evaluation results widely shared.

.
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