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" of technical literacy should be required of all who aspire to g.radUate.1

- gical 111?teracy” in the population at large. The déc1ining emphasis on

~are heeded. Many of the quality math and science people are being drained

~ (ASCUS) reported shortages of. teachefs by region of the country. Teacher  °

- NATIONAL STUDY of the
ESTIMATED-SUPPLY and DEMAND | :
of SECONDARY SCIENCE and ‘MATHEMATICS TEACHERS .

. X

Introduction

Ih a September.1980 editorial in Science, Young sfated that a higH
priority for both scientists and engineers should be difécted.toward imhrov-
ing the understgndihg of science anduengineerihg . . . This can be achieved

by educating those already in place . . . and by placing more emphasis on

o

science and engineering in high school -and college, where minimal standards

A;1980 Science and Engineering Education report to the President
warns that the U.S. faces immediate shortages of engineers and computer

professionals, as well as a trend "toward virtual scientific and technolo-

science and mathematics in our schools runs in.marked contrast to other
1ndust;1alized countm’es.2 ‘
A report by E. Walsh and J.. Walsh (1980) indicates that schools are o

not gétfing and keeping the excellent teachers in science and math that

from the education field. They also reports that the National Science Teach-
ers Association lost 1,000 of its 10,000 members fn 1980. However, science -
educators perceive the problem to be a lack Qf sérious commitment by govern-
ment and the sc{enCe estabHshment.3

In 1982 the Association for School, College and University Staffing

shortages were recognized in the following disciplines and geographic regions -

N\,

of the country: Mathematics - considerable shortages in Alaska, South \\\\\




Central and Southeast U S.; Chemistry - considerable shortages in A]aska,
and the South Central U.S.; Physics - considerable shortages in the South:
" Central U.S.% |
In Ju]y 1980 the American Association of Colleges for Teacher Educa-
tion (AACTE) re]eased a study indicating critical.shortages of phys1cs
teachers-in 14 states, slight shortages 1n 23 states and no shortages in
2 states;5 Conflicting reports were discussed concerning thegSUpp1yﬂand
demand for tehchers of mathenatics. Ittwas reported that accurate predic-
tions could not be made, due to unavailability of representative national
\_stud1es » |
\ From this background study, it appeared that two needs had to be
addressed in order to alleviate the teacher supply/demand problem. First,
change the public's apathet1c attitude and poor understand1ng of science;
and second, comp11e complete.data wh1ch identifies the spec1f1c areas of
‘supp1y/demand inconsistencies by science dispip]jng,and state.. This study
-will focus upon the latter, through ana1yses'andfapp1ication of an Iowa

' study.6
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REPORT ON IOWA' S EARLY INITIATIVES

——

Introduction . o
In August 1978, the Curriculum Division of the Idwa‘Department of
Public Instruction (DPI) began receiving an inordinate number of inquirl

LY

ies into the availability of secondary mathemfatics and science teachers.
. a’ ; "

~ Such.requests are generally made to %he DPI only after all other résources'
(college/University placement offices, peer exchaqge; media advert%sements,
" etc.) have been exhausted. &any of the requests for secondary physics,;
chemistry, earth and physical science, and mathematigs teachers could not
be filled. =, - '
Background |
Each spring the teacher education graduates from the twenty-seven
1nstitutions in Iowa begin their job searﬁh. Forvmany yéars this was
not a major iask for most cand%dates. However, to the surprise of many ,
the thirty year aeriod of teacher Shortéges ended abrup%ly'ﬁith the e
s © 1970-71 school year. |
| Th1s situation coupled with 1nf1at1on, major changes in the economy,
Aationa] unemployment, lower b1rth rates, and declining school enro]l- .
ments further chplicated the teacher placement outlook. The need for
“additional information led to the.current in&eétigations.concerning the
elementary and secondary teacher supply and demand in a11 areas for thé
public schools in Iowa for the years 1971-82.
The first teacher:vacancy stud} was designed in the spring of 1971
as a cooperat1ve survey planned and carried out jointly by the Co{lege

of Educat1on at Iowa State Un1vers1ty and the State Department.of Pub11c '

Instruction. Each year since then, two studies have been conducted, :

oy
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one in*the spring and a second in the fall.

‘Purpose

The purpose.of the studies was to investigate the problems of teacher

supply ahg demand, with emphasis in math and Science,>in Iowa's public

;SChod].s.f::'.

Methodology -

Teacher Demand

> The target population consisted of Iowa's 441 public schooT districts
who cooperated by supp]ying information to be used as base 1ine,data,n
Local school districts were designated as the sampling unit. This report
contains summary'data.from'the fall surveys conducted over the past ten

years.

Teacher Supply | . @,

There are 27 1nit1tuc1ons in Iowa that have approved teacher education
programs. These four year colleges or un1vers1t1es recommend graduates for
cert1f1cat1on to the Department of Pub11c Instruct1on The recent bache]oro
degree graduate who has completed the préparat1on for a teach1ng cert1f1cate'
is the*primary source oflnew teachers in lowa, accounting for approximately
82% of the new hires. . | | ,

After studying severa} alternatives, a survey of the 27 institutions
was conducted to ascertain the;supp1y‘of beginningAteachens‘(i.e., the
nuhber of students completing preparation for a teaching certificate with

a’bache1or’s degree). A]f institutions returned their completed question-

‘naires. .

Since data on the number of graduates were available from an earlier
stuay for the years of 1970 through 1873, the questionnaire for_this study

was designed to be c%hpatib]e and to collect information for the years
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1974 to the-present. The study is be1ng rep]1cated annua11y to obta1n the

number of current bache]or degree cand1dates

L 4

-
Findings
One of the variables directly effécting the demand for teachers is
declining enroliments. Lower birth rates over the pqst several years have

been reported nationally as well as within the ‘state. . It appears that the

. downward trend “bottomed out" in the mid 1970's.

Trends in Iowa public school enrollments in grades K-12 as-we11 as
projeétions may be seen by examination of Table 1. The actual public schoo]
enrollments are presénted;for the 1972-73 school year‘through'1981-82.*
fola] enro]]ments‘have declined 130,116 students in ten years. The projected
enro]]ments‘are expected to drop 31,444 students in the next five years. .
Obvious]y}the implication is a reduction in the number of teaching positions.
at both the e]ementary and secondary levels over the next several years.
Howeve}, current data 1nd1catéd that teacher supply is decreasing more
rapidly than student enrollment. ‘

| Currently there are 29;739 e1ementarymand seCondary»teachers‘emp1oy- |
ed in the 441‘schod1}distr1cts_in Iowa. In 1971 there were 93 school dis-
tricts in Towa with less th 500 students in grades K-12;-currently there
are i81’sdéh school districts. Analysis.of the data revealed that school
size is a factor in teacher turnover. Schools with $maller enrollments

appear to have almost three times as many secondary vacancies each year

\proportionate1y to the number of teachers employed. This is also’true in

the next two of the seven school size stratums.

'Mathemat1cs

The' supply of mathematics teéchérs as evidénced by the number of

cerfificated,baché1or degree graduates from the 27 teacher education

o

T




TABLE 1 - '
Departiment of Publie Inslrucilon -
. Grimes Slate 0ffice¢ Dullding .
- . Des Molnes, lowa 50319 . ~
. Actual Enrollmeats for 1972-73 Thru 1981-82 N
Estimates for 1982-83 Thru 1986-87
. Poblle School Enrollments -.Sloloz ' g:z:?::d i;RAND .
Year - K 1 2 ¥ 3 4 5 6 7 8 9 10" ¢ 11 12 " T0TAL - Edue.*  TOTAL
72-73 46220 . 44075 4530 an250 49903 51192 5173% 52530 51770 49022 4992; 40250 45000 634915 ),1654 645709
© 73.74 44592 42079 42156 44705 477844 49049 50572 52541 51854 52342 40658 47722 45249 " 620063 10632 630695
74-75 44635 41379 41123 41495 44364 46977 0093 51290 52190 52461 51'140_..,,46130 A1326 606432 10649 617081
75-76- 46235 42108. 40218 40702 41570 44020 47136 * 49708 51104 53128 51699 49162 © 43616 600406 10409 610815
76-77 45118 43¥)7 40814 39617 40494 . 41374 44546 47747 49653 51800 52012 49199 46126 591897 : 11699 603596
7758 a1i» 42629 42032 40201 19328 40119 41467 44669 47665 50260 50808 49009 4631l 576437 1067< se7113
78-79 37954 , 30-1('!0‘\ 40699 .41?.91. 9837 0835 . 39744 I 41677 44332 40442 49488 48461 4670}} 556649 10094 507543
J9.80 37759 359947 37442 40172 10850 28308 30081 40522 41475 45198 47134 46927 45635 537187 10012 547199
00-81 30202 35747 34492 26910 30867 40318 19068 < 39372 40263 42570 44179 45571, 44726 5222685 1038 532683
61492 ‘37551' 37,0_21. 34154 33009 36272 3202 39707 39640 33507 41083 41659 . 42572 43452 504799 10157 $14956
_ ) ESTIMATED ENROLLMEMT
’ _82- 3%5/3« 35358 39577 32643 " 33534 35842 /132 40233 39355 39238 40226 39841 40100 491702° 9893 561595
B84 40421 37303 33000 35046 33370 53136 - 35705 %0650 29944 40009 38420 38470 ~ 3752/ 4:3?907 9718 192105
ea-es. 41642 30061 35055 33472 4761 32975 33010 36178 3366 40608  H174 26743 - 623! 478089 9619 467708
85-86 * 43160 39217 36577 35319 °33200 34349 50840 33448 35019 40020 M7E1 37455 34610 475094 9573 45469
06-07 41433 40640 Csem %60% 032 32007 “az21n*  33am4- 33207 36515 20185 268026 1290 473355 9524 An2n79
and vpon Lhe trends oo-erved In the

Lo

All enrollments a

re as of the second Frilday

In Scplember, The public school enrollment projections are ba

hort survival ratlo was v

scd to estimate fst’through 12th
. .

aumber of students moving from graac o

grade,

This trend calculated as an average co

k4

gﬁade enrollments, HKindergarten enr

" *Ungraded speclal education refers L
Q

cll=ents ‘were esllmaled from aclual blrlhs five years prior,

L Thi

s 1s nol.a count of the number of

o t-ose students who are not assoclated wllh 2 glven grade level.

ate, . )

-

[: l(: special education students In the st

n
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B | o ThBLE 2 f ;uv CL T
COMPARISON OF THE NUMBER OF FALL VACANCIES IN MATHEMATICS AND SCIENCE IN THE PUBLIC SCHOOLS OF .

IONA WITH THE NUMBER OF BACHELOR DEGREE GRADUATES CERTIFICATED TO TEACH FROM THE TWENTYﬁsEVEN
o IOWA INSTITUTIONS FOR THE YEARS-INDICATED f , R

3

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 198}

CMATH . : . o . o
Vacancies 196 214 - 217 189 221 185 189 165 177 102
Graduates 234 218 228 207 166 95 104 75 60 46 . 49 38

SCIENCE | . ‘ | e | i .
Vacancies : | 172 . 261 248 176 217 176 156 159 - 110 . 67

Graduates - 269 255 190 212 192 185 187 190 155 117, 100 128
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institutions has-dec11ned sharply. Examination 6f Table 2 reflects the
“trend and the severity'ofathe drop. "~There were 234 graduates in 1970i~'
and on]y 38 in 1981. ' | ' '
Until 1980 the demand -for mathematics teachers had f1uctuated around ‘
200 per year, w1th a low of 165 and a high of 221 for the years stud1ed.
For compar1son, in 1972 there were 196 vacapcies and in ]981 there were 102.
- ATthough. the 1nformat1on on demand for mathemat1cs teachers is high,
as evidenced by the number-of vacancies reported in Tab]e 2, many add1t1ona1
vacancies have been reported as a combination of assignments ‘requiring the -
teaching of mathematics plus various other science subjects.’ fh{s is par- i
ticularly true of ‘the sma]]er schoo] d1str1cts with Timited enro11ments and
sma]] class sizes. In Iowa the number of teachers w1th math/sc1ence comb1n-
at1on of teach1ng ass1gnments increased from 245 to 282 in f1Ve years. 7
Therefore, the full time math vacancies reported in Table 2 are underestimates
" since the combinations are not shown. ° ‘
Sc1ence
A suymmary of the number of bachelor degree graduatas prepared in Iowa
for a11 sc1ence areas is. reported in Tab]e 3. The supply of sC1ence teachers
* was obta1ned by tabu]at1ng the number of cert1f1cated bache]or degree graduates:i
from the 27 teacher.educat1on institutions. There were 269 science teacher .
graduates in 1970 and oniy 87 graduates in 1982. R .
Even though the 1nformat1on requested from the 1nst1tut1ons separated
theosc1enco subJect‘arEas, most 1nst1tut1ons prepared teachers as genera1-
ists to teach combinations of severa] science areas. Therefore, in Table 3 .,
the number of graduates is indicated for' each subJect area and those with’
véonb1ned science. This detailed analysis was useful in 1dent1fy1ng areas
- with critical shortages. These were generaT'science; earth science, physics,-

and chemistry.

12
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TABLE 3

' SUMMARY OF THE NUMBER OF GRADUATES FROM THE TWENTY-SEVEN
TEACHER EDUCATION INSTITUTIONS IN IOWA COMPLETING PREPARATION FOR A TEACHING CERTIFICATE
WITH A BACHELOR DEGREE BY SURJECT AREA FOR THE YEARS 1970-82 )

\
, Nmer of Graduates by Year &
" Subject Area 1970 1971 1972 1973 1974 1975 N\,1976 1977 1978 1979 1980 1981 1982

SCIENCE | . .
Combined 57 ¢ 56 29 24 60 61 77 71 56 42 49 35 18
Biology 137 129 107 119 84 77. 66 66 61 52 © 36 59
Chemistry .17 15 19 17 16 13 11, 16 13 | 5 ° 8 6
Earth Science 0 0 0 0 7 4 12 6 7 2 3 2
General Science 43 40 16 34 7 17 7 14 5 12 5 16 15
Physical Science 0 0.0 0 9 14 7 11 = 8 0 0 6 '
Physics 5 15 19 18 9. .9 71 "6 5 2 2 3

TOTALS 269 255 190 ~ 212 192 185 ° 187 190 . 155 117 100 128 87.

.
14
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The demand for science feachers was obtained by analyzing the reported:
vacancies ranging from a high of 261 in 1973 to a low of 67 in 1981,_which
is atypical because of the current recession (see Table 2). During most
of the period studied»the vacancies ;XCeedéd the numbef.éf graduates. How-
ever, these figures included all science vacancies. The}e appears;to be ah

adeqUate‘Qr balanced supply of biology teachers but a critical shortage of

teachers in the physical sciences.

Characteristics of Mathematics and Science_Teachg&s

A profile of the staff‘characteristics of all teachers of mathematics
and science in Idwa public schools was made from the'compufer analysis o%
the Basic Educational Data Survey (BEDS) tape maintained by the Department
of Public Instruction. Characteristics exémined were age, experience,
education, and teaching assignment.  |

Results seemed to indicate that the smaller school districts were
emp16y1ng primarily beginning teachers, who were recent béche]dr'degree
candidates with no teaching experience in science; Teachers with the
masters degree and additional teaching experienge were common in the larger
school districts (see Tables 4 & 5). Table 6 provides comparison of those
‘teachers who were teaching science in their major and non-major in 1973-74. °
A changé is evident when the same data are examined for teachers gurrent]y.
teaching science oh temporary certification because of shortages of qualified
pérsonné1. Another interesting aspect of the analysis was that 13% of‘the
teachers in all districts were in the 51-60 yeé¥}o¥d catégqry suggesting
the need for fep1acement in the future 1ﬁ'the areas of mathematiés ang |
science.

&
Summary.--

fhgre were many factors effécting the teacher supply and demand during

- . O
! « - i
r - v
, X . .

Y
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toe 11 ‘
the 1970's. These were inflation, major chéﬁges in the economy, a period
of récession 1973—75 and again 1n 1980;82, national unemployment, 1ack of

federal support for education, lower birth rates, and declining school

enrollments. 8,9, 10

Major findings of the investigdtion:
’ e}
, (1) Over the 12 year period (1970-82) the supply of secondary math
and sc1ence teachers, who have been cert1f1cated have declined
80% and 68% respectively. :

(2) Competition in hiring from business and industry, especially
in 1977, 78 and 79, has dramatically changed the job market.
Prospective math and science teacher education candidates are
being attracted by higher pay1ng jobs in-business. Teachers
with one to five years of experience are also 1eav1ng for
higher salaries in the business sector. -

(3) There are critical shortages of teachers in the areas of math-
ematics and science. In the science area, there are shortages
in earth science, physics, and chemistry.

(4) Long-range consequences of continued critical shortages on the
total education system can be extremely serious. Many math and
science courses are being taught by less qualified teachers
with minimal preparation; this threatens the quality of instruc-
tion in, these subjects. Many schools will be forced to drop
some mathemat1cs and science offerings because of staff short-
ages.

In-conclusion, the prospectsafor an easy or immediate solution to
the mathematics and science teacher shortage in Iowa seems improbable and
will probably worsen in the next few years. In years when the economy
remains stdb]e, the competition from business and industry for the service
of people with these sk111s remains high. Starting sa]ar1es paid by in-
dustry are approx1mate1y 50% to 60% higher than those for comparably tra1n-
ed science teachers. In the present recessionary period, the opportun1t1es
for alternative employment in the prjvate sector have decreased signifi-

cantly. However, the demand for technically trained scientists and mathe-

maticians continues to increase. The problem is further compounded when

R
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public schools are experiencing declining enroliment and staff reductions.
Projections will be high]y dependent on the state of the economy.  As the

economy improves, and enrollments begin to increase again, teacher shortages-

“will undoubtedly occur.

o




bTABLE 4- Iowa Public High School Science Teachers by SubjecixArea, Education and School District Size (1973-74) |

Physicai ' Earth : General

Biology Chemistry  ~ Physics Science Science Conservation Science
TOTAL BA MA TOTAL -BA MA TOTAI

¥-12 District
Enrollment BA MA TOTAL BA MA TOTAL BA MA TOTAL BA MA TOTAL BA MA

‘wcs than 500 116 22 138 72 24 9 60°25 8° 49 9 58 49 10 59z | 3 100 18 118
2 - 6-112°22 135

d f

1‘

s00-749 . 112 30 143° 60 32 94" 59 31 9l 49 13 639 43 11 - 5 4

' ‘ : - . ) N ' * ‘.
750-999 79 37 116743 27 70 41 27 68 38 26 64 37 9 46 8 1 9 90 28 118
1,000-1,499 66 24 90 22 27 49 20 29 49 33 16 49 30 11 41 2 2 4 77 18 95

56

| 1,500-1,999 38 15 5> g 15 23 7 16 23 14\ 13 27 15 9 24 2 3 5 4016

2725 52 24 22 46 4 4 8 86 41 . 127

2,000-2,999 47 50 97 12 24 36 1523 38
43 52 95 7 11 18 205 126 334

3.000 or more 108 140 252° 20 49 69 5 43 48’ 72 71 146
890 237 198 437 207 194 403 282 173 459 241 124 366 29 24 © 53 710 269 983

2 doctorates

TOTAL 567 318
Key: 'a - 2 specialists e -1 §pecia1ist i - 1 doctorate _
' ‘b - 1 doctorate. f - 1 doctorate j - 1 doctorate : ' )
¢ - 1 doctorate g - 1 doctorate k - 1 specialist, , ’
‘ d - 2 doctorates h - 1 specialist, 2 doctora;e? f g SO
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TABLE 5 Iowa Public High School'Science Teachers by Subject Area, Education and School District Size (1978-79)

i

General "

: . Physical Earth v _
> District Biology .  Chemistry ' Physics - Science ~Science Conservation - Science

~g11ment BA Mh TOTAL BA MA TOTAL BA MA TOTAL BA MA TOTAL BA MA TOTAL BA MA TOTAL*BA MA TOTAL

Ceran 500 179 37 216 103 33 .13 88 27 1169 61 14 75 60 9 . 9 13 3 ‘16 13k 32 162

-749 100 27 127 59 20 89 52 26  79% 36 19 s6f 45 7 52 10 2 12 96 15 111
-999 88 27 115 42 2 64 29 27 56 30 24. -54 36 7 43 10°1 11 85 25. 111°
-20-1,499 58 26 84 14 23 37 15 21 36 25 12 37 ‘27 1 3 5 3 8 57 16 73 .
o 4 ' ‘ ¢ P . -
0-1.099 = 42 22° e 11 17 28 13 15 28 21 15 3 12 15 27 6 4 10 42 16 58 \
20-2,999 45 37 8 10 1@ 30° 10 20 30 18 14 32 19 9 28 & 2 6 5 18 70 .
20 or more 108 140 250° 21 -47 68 11 36 47 54 65 119 45 41 . 86 14 17 31 163 135 298
AL T 620 316 938 260 190 452 218 172 _ 392 245163 409 244 95 339 ' 62 32 94 625257 - 883
S \\\ - - S Y
. . \\\\‘\
a - 1 specialist, e -1 specialist i T
1 doctorate ~ f - 1 specialist ‘ ‘ N ‘
b - 1 specialist g - 1 specialist ) S o -
¢ - 1 doctorate : - o e /
d-1 >

specialist “ ' : - o : \\\\\\
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TABLE 6  Towa Séience Teachers with Undergraduate or Graduate Majors
' in their Teaching Area by Subject and School District Size

11973-74

K-12 District . ' Physical
Enrollment Biology Chemistry Physics Science
Non Non Non ‘Non
Major Major Major Major Major Major-: Major Major
Léss than 500 81 57 23 73 11 75 7 51
500-749 80 63 26 70 17 74 3 60
750-999 59 57 30 40 15 53 9 55
1,000-1,499 55 35 18 31 14 35 1 j448
1,500-1,999 35 19 .12 11 8 15 4 23
2,000-2,999 78 19 16 . 20 147 24 9 43
3,000 or more 170 82 32 37. 19 29 » 11 135
TOTAL 558 332 " 155 282 98. - 305 44 415
1978-79 o
K-12 District Physical
Enroliment Biology Chemistry . Physics Science
) Non ' Non Non Non

<

Major Major

133 83

Major Major “\Major Major

Major Major

TOTAL

Less than 500 36 100 13 103 8 67
500-749 70 57 31 58 19 60 10 46
750-999 65 50 30 34 13 43 3 51
©1,000-1,499 s 37 14 23 729 3 34
1,500-1,999 45 19 4 14 10 18 729
2,000-2,995 54 - 28 9 21’ 8 22 .5 27
3,000 or more 173 77 7 31 20 27 15 104
587 - 351 171 281 9 302 .. : 51 358
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THE NATIONAL STUDY
0 :
: Problem

Historically Iowa has impor#ed approkimate1y 25% of its‘teachers
from out of state, and about the same percentage go out of state to teach.
It was decided that know1ng the status of the states contiguous to Iowa
might agist in a11eV1at1ng teacher shortage prob]ems Following telephone
J?zdth State Departments jn Minnesota, I11inois, Missouri, North

A .
Dakota, Sauth Dakota, Nebraska, dnd Wisconsin, it was concluded that-these

~ states were also experiencing similar shortages. This inférmation prompted

the authors of this’study to pursue the investigation on a naticna] scale.
In the early 1960's,  inadequate supplies of science teachers pre-.
cipitatec®a series of actions and overreactions that, with proper plan-
ning and data, might have been averted. In an attempt to ascertain if-
th1s surge of requests represented the beg1nn1ngs of such a repeat shor-
tage, certain data needed to be exam1ned. This study was des1gned “to -
f1rst ascertain the ava11ab111ty of such data. |
The purpose of this study was to 1nvest1gate the problems of supp1y |
and demand of secondary mathemat1cs and science teachers for al states
in the United States. v
Methodology |
A major concern in the initial p1ann1ng stages was the availability
of information for a national survey to determine the supply and.demand‘

of secondary mathemat1cs and science teachers Supply, as ref1ected by

cert1f1cat1on, was used as a criteria in each of the states. Demand is

.best reflected by the school hirings to fill vacancies each year.

Preliminary Te1ephone Survey

The decision was made to conduct a preliminary telephone survey by

@ : o 23

<
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contacting the director of teacher education and certification in each
state. The 1979-80.d1rectofy of the National Assogiation of State Directors:
Sf Teacher Educatien»and Certificétion was used fancdntacting eaéh director.
An 1nstrument was deve1oped to standardize the commun1cat1on and
phrasing of the qqest1ons used in the telephone survey. Between January
“and April 1980, the Iowa étate University EducationtP1acement-0ff1ce and
" the Iowa Department of Public Inét}Lction conducted a te1ephone suevey;
Each state department of teacher certification division or;data eontro1
division was contacted to assess the availability of math and science
teacher supp]y/demend information. - o |
Telephone ca11s were made and interviews completed for a sample ef
Directors of Teacher Education and Certification in the State Departments

of Public Instruction for each of the thirty states responding (see Table 7).

Te1ephohe calls were made at least once to al] states. However, in some

states the director was not immediately available on the first or second

[

i~

_te1ephone call. It was decided for this preliminary survey to-report on
oﬁ1y the sample ef states where interviews had been completed. ,
Two major problems deve1oped during the assessment of state depart-
ments. One was concerned with-costs for computer runs or the hand tabula-
tion of data to be requested and the setond.was time involved to collect
information that was not currently a9a11ab1e. These two factbrs--time and .
money--appeared te be beyond oer present resources to conduct the study‘as,

originally planned. A]terhatiVe approactes to assess supply and demanq

were then explored.

State Science Superv1sors Quest1onna1re ‘ .

- The feas1b111ty of contact1ng the supervisor or consu1tant in science |
& . k-]
education for each state department of education emerged as a reasonab]e

\ . . |
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approach for obtaining ihformation,

Dr. Jack Gerlovich, Consultant, Science Education for the State Depart-
ment of Public Instruction in Iowa, contacted Lonnie Love, the President
of the Council of State Science Superv1sors (CS3) | He requested and
‘received permiSSion for time on the program at their nationai meeting at
Anaheim, Caiifornia in late March 1980. . '

Thé preliminary resu]ts of the telephone SUrvey'were presented“by
Dr. Gerlovich at the national meeting. He then-presented the proposed
_study and received unanimous approva] and endorsement from the members
present to proceed w1th the questionnaire survey They expressed a deep
concérn and willingness to cooperate. .

Copies of the cover letters of request from Lonnie Love'(éresident,
~C33); Trevor Howe (Director, Education Placement, ISU) and Jack Ger1orich
(Iowa DPI) were maiifd to each state science supervisor. “

The questionneires were initially mailed to all state science sdper-
visors on April 15, 1980. The same survey procedure was’repTicdtedhin
1981 and 1982. -

Findings .

Telephone Survey

-

Results of the preiiminary te]ephone survey for the thirty states
“in which contacts were made can best be summarized as follows:
Supply as indicated by certification, \
(1) Is information avaiiabie on the number of current bache]or
degree graduates recommended for certification from July 1,
1978 to Juiy 1, 1979 in mathematics and science? '
Responses: 15 - Yes, 15 - " No

(2) 1Is information avaiiabie on the number of temporaries
granted in mathematics and science?

.~ Responses: 17 - Yes, 12 - No

25




- issue temporafies.

iOther
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™~

The number of temporaries granted in mathematics\and science was”

considered as another indication of-shortages; but some states do not

®
“

Demand as indicated by vacanciesfor hirings by fall 1979;

(1) 1Is 1nformat1on ava11ab]e onfthe'number of teachers who are
in their first year of teaching in all school districts in
the state for 1979- 807 o :

-
Responses: 23 - Yes, 7 - No

(2) Can they be identified as beginning teachersfor‘experieneed?

Responses:“ 16 - Yes, 13 - No, 1 - ?

Al states 1nd1cated that they wou]d need financial aSS1stance to

prov1de the information prev1ous]y discussed. Six states 1nd1cated

‘ that they were fully computer1zed. Several others 1nd1cated ‘that they

were 1n:the process of computerizing the data, and it would probab]y
take another year to complete. The estinated costs varied from fifty
dollars _per computer run to five hundred dollars for the 1nformat1on
requested. Others indicated they would have to charge for personnel
t1me to hand. tabulate the information requested, this could be estimated
by an hourly charge. Some individual staff persons at co11eges or uni-
versities’were jdentified in a few states as having conducted state
teacher suopiy-and demand surveys. .

State Science Supervisor's Questionnaire

Information obtained from the State Science Supervisors, an_response
to the mailed questionnaires, served as a cross reference to establish the
va]idity of the information obtained from the earlier pre]iminary telephone
survey. An extreme1y(high oegree of consistency was found betneen responses

using the two approaches.

26
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The mailed éuestionnaire was used to collect information from the
-science supervisors in each state. Science sepervisors ﬁn'36=states anq
the U.S. territory of American Samoa 1nd1cated that they cou1d supp1y
re11ab1e quant1tat1ve data concern1ng teacher supply, wh11e in-23 states
information cou]d be supplied for demand.
| The most dsefu1 and complete information obta%ned was the‘perceptfons
of the'state'SCiedee %upervisors. The information waS obtaired by eéking
the supervisors to reépond to a five point rating scale. They were asked
}Ea circle the number .that best deScribes the avaiTab1e‘supp1y of teachers
for each of ihe'majors Tisted. THe'rating~key was (1) Surp1us,‘(2) S1ight
* Surplus, (3) Adequate, (45 Shortage, and (5) Critical Shortage. o

Inspection of Tab]e 7 provides a summary of the frst1mated Supp1y
of Secondary Biology, Chemistry, Physics, Genera1 Science, Earth Science
, and Mathematics Teachers by.State 1980 Thru 1982. "o )

Comparisons for the three years revealed a progress1ve1y worsening .
condition in the avaijab1e supp1y of physice, chemjstrx and mathematics .
teachers. In 1980 the national averaée rat%ng for physics teachersxwes
4.15, by 1982 it had increased to 4.43. In.chem{stry, the mean rose from
3.71 to 4.16 for the same period. In mathematics the mean rose frdm 3.92
to 4.37. - P .

. ' Summary |

This summary encompasses the results of the telephone survey of

"the Directors of State Teacher Certification Divisions and the perceptions.’

—

of the State Science Supervisors on the supply and demand of science and
mathematics teachers in the quted States.

Supply,and demand ére direct1y‘effected and correlate hiéhly with

aconomic conditions of the country.' During a recessionary period,-the

a
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TABLE 7

Estimated Supply of Secondary Biology, Chemistry, Physics, General Science,
Earth Science and Mathematics Teachers by State 1980 thru 1982

. . Géneral Earth w
Biology = _Chemistry Physics Science Science - Math ' .
STATE 1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982 -
Alabama 2 2 2 3 35 4 5 5 5 3 3 3 4 .4 4 N4 MR |
Alaska 1 2 NR 1 2 N1 2 N1 2 NN 1 2 NR 1 2. N b |
"Arizona N3 3 NR 4 3 N5 3 M 5 3 NR__ 3 3 NN 4 3 1
Arkansas 3 3 3 4 4 4 4 4 4 3 3 4 3 -3 4 4 4 5 1
California 2 3 4 2 4 4 4 4 4 3° .3 4 4 4 4 2 4 4 |
Colorado .3 3. 4 3.5 4 4 3.5 4 . 4 3.5 4 . 4 3.5 4 4 3.5 4 4
, Connecticut 3 3 3. 3 4 4 4 5 5 3 4 4 -3 4 4 4 5 4
. Delaware 3 1 2 3 3 4. 3 4 4 -3 1 1 3 1 2 3 4 4
' District of : . ~ 1V
Columbia 3 3 3 3 3 3 4 4 4 2 3 3 3 3 3 4 5 5. =~ |
Florida 3 3 3 5 5 4 5 5 5 4 4 3 5 5 .4 4 4 4 |
Georgia . 25 3 1 35 4 1 4 "4 1 5 4 1 4 3 1 5 5
Hawai i 2 3 3 4. 4 4 4 5 5 3 3 3 4 4 4 3 4 4
) Idaho 1 1 3 4 4 4 4 4 5 3 3 2 4 3 4 4 8 5
<~ Nlinois 3 3 3 5 5 45 5 5 5 4 4 3 4 4 3 65 5 & |
Indiana 5 5 5 5 5 5 5 5 5 5 5 5 5 -5 ' 5 5 5. 5
Towa 2 2 2 5 4 4 5 5 5 3 3 4 4 4 4.5 5 5 5 |
- Kansas » 3 3 4 4 5 4 4 5 4 .3 3 4 3 3 &4 5 5
s : Kentucky 3 3 3 4 4 4 5 5 5. 3 3 5. § 4 .5 5 ., § 5 |
kating Key: (1) Surplus, (2) Slight Surplus, (3) Adequate, (4) Shortage, (5) Critica] Shortage NR - No response ‘ _
. Update 9/1/82 "Natjonal Study of the Estimated Supply and Demand of Secondary Science and ‘Mathematics .
| 23(\ Teachers" by Dr. Trévor G. Howe and Dr. Jack A. Gerlovich _ . : e 4

e : 3 ‘ [

Source: Special acknowledgement to members of. the Council of State Science Supervisors.
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‘Estimated Supply of Secondary Biclogy, Chemistry, Physics, General Scignce, ™

Continued
. Earth Science and Mathematics Teachers by State 1980 thru 1982° "
\\\\\“\\'—_ General Eagth- e
T Bioioyy Chemistry Pilysics . Science -5Scienc _ . Math
STATE . 1950 1981 1987 1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 -1982~"1980 1981
Louisiana 3 3 3 a4 4 4 5 5 5 3 3 3 4 4 4 44 — 4
Maine 3 3 3 35 5 45 35 5 45 35 3 "735 3.5 3 3.5 4 4. 45
Maryland . ° 3" 2 3 4. 4 a4 4 4 5 a4 4 a4 a 4 5 4 5 5
Massachusetts 1 MW 1 1 N =3 1 M 3 1 . MR 1T TR 1 MR 3
Michigan 3 NN 3.5 4 NR_ 4 4 M5 3 MR 3 3 MR, 4 4 NR__NR
. . Minnesota 2 2 2 3 -3 4 - 47 4 3 3 3 3 q NR_4 4
B " Mississippi 1 12 2 a__ 4 s 113 4- .4 3 W 3" 3,
‘Missouri 4 4 4 .8 a5 a4 4 4 - 4 a > 5 . 5 "5
“Montana NR N 4 M N 4 _NR.N_ 4 NN 4 MM 3% N N 4
Nebraska 3 3 3 4 a4 2 3 3 3 4 3 4 3 4 1
Nevada 3 3 5 5 5 3 3 2 3 3 4. 4 a4 5
New Hampshire . 2 3 5 5 5 5 4. 4 .4 ' s 5 4 5 5
New Jersey 3 NR MR 3.5 NR' NR 4 NR MR 3 NN 3 NN NR 3 NR__ MR
" New Mexico 2 N2 NN ‘2 4 NR - 2 2 N2 3 MR, 2 4 NR___4
New_York 3 3 3 a5 5 5 5 -3 3 44 w5 5 5
North Carolina - 4 2 1 5 4 a4 5 5. 5 4 -4 4 5 5 5 5 .4
North Dakota 33 4 a4 ™ 5 4 4 5 4 N3 4 a3 4 -
ohio. 2 3 3 .4 4 5 5 5 5 3 3 3 2 3 3 -3 3 8
(i) Surplus, (2) S]ight Surplus, (3) Adequate, (4) Shortage, (5) Critical Shortage Y

R tiné Key:

' NR - No response

r

s
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- - _Continued . Estimated Supply of Secondary Biology, Chemistry, bhysics, General Scienée; i . -
| Earth Science and Mathematics Teachers by State 1980 thru 1982 . : . T
4a , . . ‘
' — . , . General . Eartﬁ ] - )
’ . _Biology Chemistry - Physics. Science Science Math
STATE 1950 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1981 1982 1980 1381 1982 .
0k1ahoma , 2 3 3 4 4 5 5 5 4 2 -3.. 5.5 4 5 &4 4 %
Oregon -3 2 4 3 4 5 3 5 5 3 4 3 4 5 5 4 5
Pennsylvania 2 1 1 4 4 5 5 5 5 2 1 3 4 .5 5 5 "5 4
Rhode Island NR 3 1 NR 3 3 N3 3 NN 3 4 NN 3 NR__NR_ 4 4
South Carolina 4 4 4 5 5 5 5 5 5 4 3 3 5 5 5 5 5§ 5
South Dakota $ 3 3.5 3 4 . 4 4 5 5 4 3 - 3.5 3 3 3.5 3 3- 5. 8
Tennessee "3 2.5 3 35 4 4 35 4 4 3 2 -2 b 4 4. 35 4 A4 -
| T Teyas 2 1 1 3 3 5 3 3 5 14 5 N5 5 5 5 5 5
Utah 3 3 3 4 4 4 4 4 4 3. 3 3. & 4 4 4 5 5 S
- Vermont s 4 3 4 5 .4 5 5 5 3 a4 3 3 4 4 3 4. 2
Virginia 1 1 2 3 " 4 a4 3 4 2 1 5 4 ° 5 a4 4
‘Washington 3 NR 2 4 NR 4 4 NR 4 3. N3 4 N4 3.5 NR__ 4
" West Virginia 3. 3 NE ) 5 4 NN 5 5 NR__ 4 4 N4 4 NN 5 4 MR
; Wiscensin 2, 3 2 4 4 4 5 5 -5 a4 3 4 4 4 3 5 4 4 ‘
} ~ Wyoming 3 3 3 4 3 s, 3 3 3 2 3 4 3 3 4 4 &,
B . American Samoa 5 4 4 5 5 5 5 5 5 5 4 5 5 4 5 4 4
| o ‘Puerto Rico NK 2 2 NR 4 5 NN 5 5 N2 1 NN 5 5 NR__ 3 AR
| TOTAL 130 126.5 140.5 182 186 208 203.5 209  221.5 151 * 184.5 155.5 180 180.5 187  180.5 201 _ 205.5
MEAN 2.65 2.69 2.81 3.71 3.96 -4.16 4.15 4.45 4.43 3.08 3.14 3.1 3.67 3.84 3.82 3.92 4.28 4.37 -

Rating Key: (1) Surplus, (2) Slight Surplus, (3) Adequate, (4) Shortage,”(S)'CriticaT Shortage

s

NR - No response

H
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"number of teaching vacancies are generally below normal and teachers make
fewer job changes. There are usual]y'more'qua1ified peop1e available
during periods of depressed economic conditions. Current1y~themnumber_wM_”
of teacher education graduates being prepared in mathemat1cs and science

is not meeting the present educational needs, let alone future predicted. ~

4shortages

Suppiy,as ref]ected by cert1f1cat1on was used as a cr1ter1a in each of the:

existing vacancies.

?_ - The 1980 telephone survey was designed to -ascertain the avai]abﬁjity '
of hard data to serve as a base 11ne or starting points It was discovered
that such data were genera11y not available w1thout cons1derab1e expend1ture

-of staff fime and funds. The perceptions of state science supervisors

provided the best alternative to:securing'necessary mathematics and science

Q' . ” d}"

+

teacher supply and demand information.
Comparisons of the science supervisors perceptions for the period -
1980-82, revealed a bregressive1y worsening copdition in the ava11ab1e

'supply of secondary physics, chemistry and matHematics teachers. -

K}

The primary source of supp]y for secondary ‘math and science. teachers L

is'the number of newly certificated bachelor degree graduates eacﬁ'year:‘ﬂ~~~ .

states. . Demand is best ref]ected by the schoo1 h1r1ngs each year to fi11

.....-n..m.._. -
R




A T
RECOMMENDAT IONS - .

. . . N .
' The ultimate purpose of our schools is to provide a‘“qua11ty3\educa- :

tion for all students. As the effecttveness of such educational progrags .
’ N

are diréct]y related to the qua]ity of teachers, it is'imperattgf°that AN

_efforts be made to assure that the individuals know]edgeab]e'of the 1earnf

ing process and their respective subject areas be employed in all curriculum

d1sc1p11nes “To—assure-that quality teachers are prepared in our nations

oo11eges/un1versit1es”and they are attracted to teaching positions, the

fo]]ow1ng genera] recommendat1ons are. proposed

(1) Nat1ona] organ1zat1ons such as the National Science Foundation,

American Association for the Advancement of Sc1ence, and the
Natienal Science Teachers Association should work with the
President and the congress to monitor science and math teacher
prob]ems in order to avoid repeated crises.

(2) States shou]d establish advnsory comm1ttees, with representa- -
tion from the legislature, higher education, State Department
. of Education, private industry, teacher associations, and local
. schools to assess teacher supply/demand inconsistencies and
develop plans to alleviate such problems both on a short term
and long range basis.

(3) states ‘should establish summer institutes to upgrade math and

approva]

(4) States should establish scholarships or loan 1ncent1ves to

, attract talented high school students into teacher educat1on
~ programs in math and science. ’

(5) Because of the large disparity between teaching salaries and

- salaries paid by industry, the secondary schaols are losing
many. of their math and physical science teachers. The salar-
jes paid by industry are almost double those paid teachers. !
State, govenment, and educational organ1zat1ons should work .
with science related industries to improve salaries of science
and math teachers. This might be accomplished by:

negotiating with beginning teachers” in areas of short supp1y
~ to advance them on the salary schedule. :

their salaries anually.

differential pay may be negot1ated w1th teachers in short
'supp1y

summer employment w1th 1oca1 sc1ence related 1ndustr1esa
should be explored.

'r‘.a_

s J‘,‘i“,v

employed teachers in areas of short supp]y might renegot1ate o

-7
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