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ABSTRACT
.. . Presented;are results of a study of secondary science
and mathematics teacher supply and demand in the state of Washington:
'Data.are provided from every institution in Washington State that
prepail secondary school. teachers and from 871,of the employing
schoo districts withia the state for a five-year period (1974-79)."..:
Tabula data are reported regarding numbers .of secondary certificates
endorsed in science and mathematics teacher educition programs, and
numbers of teaching vacfacies 'in scieneer,and mathematics by geade
level, geographical region, and school district size. IC trend
'analysis of *the supply-demand situation regarding secondary school

, science and mathematics teachers is also reported. itiong the'
conclusion4.drawn from the study is that Washingtein Sate faces a I.

serious teacrer shortage in the years 'ahead in the fields of
secondary school scielfe and mathematics.. (CS).
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obtained for a .

analysis of
school science

b anti mathematics. teachers. The generalized co luaion, supported
4 by th4 data shows ah increasing demand in t face of decreasing

supply. 'Further, lysis shows any-Increasing demand in the face
t:10of a decreasing s ent population. Thus, a i signs point .to

a serious teacher s rtage in,the yeas ahe in the fields of
secondary school science and mathemattos. A itional analyses
provide interesting insights into the pia° t of teachers with

into science or
full-time teaching
thing both in science

e distribution of
teaching vacancies by grade level, geograp cal region, and
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Introduction . I
. .

. i

,

The results of a study of teacher supply and demand in seconder
science and, mathematics suggsst that'hiring officials in the st)te
Washington will encounter an increasing shortage of these teidiers n the

. lgeWs, Alter years of a teacher, shortage in,the United States; t e surp
of teachers which occurred in.the 1970's.has contributed to the.w'dely h
belief that the problems of teacher shortages are behind us. Ye
signs,areon the horizon which suggest that the general picture
examined More carefmtlyNsif proper educational planning and deci
are to take'pyacqr
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rly signs of a possible shortage were found in significantly,
decre fed enrollments in preparatory classes for science and mathe-
Ati teachers, and hinted at in the literature and at professional
meet ngs. Based on this and other anecdotal evidence of the beginnings
of shortage of science and mathematics teachers, the investigators
stu ied in detail the question,in Washington State in hopes of getting -
.sound data figewhich a more accurate picture might emerge.

Procedures and Findings

iTo get as exact a picture as possible of the supply of and,denan
for 'science and-ffia-tbaltics teachers in the state of WaShi-h-ffn, eac
of the districts'in the state employing secondary school teachers w s
contacted. Also contacted was-each of the institutions of higher earning
Inithe state preparing secondary school teachers.

ti 14

! Teacher Supply. All...institutions of higher learning in W shington
bate, both public and private, which prepared secondary school science
"and mathematics teachers were sent questionnaires concernin' th4 number
,of graduates with either a majoror minor 'endorsement in tie fields of
'science and mathematics education. All institutions in e state responded .

and were included in the'data analyzed. -9,

Table 1 shows this information for th e five,year periqd of,intieest,
by subject matter and by type of certificate'endors ent.

.

C,

*.

/.
TABLE 1 /

fitii6er of Secondary (7 -12) `C tificates
Endorsed In Science or hematics

as Recommended by Teacher-E cation Programs
in Washington Stat 1973-78

,

S ence Mathematics
/ Majo s Minors Majors Minors'

1973-74
i,

,
/

22. , 325 579%;

1974-75 ,/ 306 75' 86 39

1975-76 113 '75 . .72 30

1976-77 91 55 55 26

1977-78 . 86 62 54 19-
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As can be seen, the'number'of teachers preparing to teach either
science or magematics has,steadilydeclined over this five year period.
Combining majdNond minors, the'number of graduates in*1978 was only 70
percent of the 11i4 supply in science, and 40 percent in mathematics.

Teacher Demand. Eac school district in the state ofWashington
employing secondary school teachers (N.2S3) was contacte# by mail .

questionnaire regarding the number of vacancies with either a full or 1

partial teaching assignment' in either science or mathematics. With a
Ohgle fdllow-up letter,, the return was.87 percent, a response rate judged 0

to be acceptable and representative of the total state scene. (This,

return alto represented 87 percent of the total secondery,:icbool pupil
population.)

Table 2 shows the number of vacancies for the'reporting districts by
the'proportion of assighment in science or mathematics fora five year.
peridd. It was assumed that graduates of.any given academic year would
generally enter the job market the following academic year. Thus; the
data concerning vacancies are reported for 1974-79, while the dati con-
cerning supply are reported' for 1973 -78.:

TABLE 2 , .

. . ..

. , .. ..

Number of Teaching Vacancies'in Science
and Mathematics in Washington State

Secondary Schools, 1974-79

. . More than
half-time

but lest than Less ihan
Full-time 611-time half-time .

Math . Sci 'Math, Sci Math

1974-75

1975-76

1976-77

1977-78

1978r79

'45

290

59

66

--65

52

54

. 79

77

77'

26

37

37

44

42

27'

32

49

46

42

21

,10

.1J.

19

17

7

11

18

24

12' .
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P ., . .,4 . t . .
'The number* vacartfes for science and mathematics teachers has

steadily increased over the five yeat period. Combining full and partial
assignment'positionseAthere was a 35 percent increase in the deffland for
-science teAchet§ indl. 76 percent incrwe. in the demand ifor mathematics
teachers.

Zai
'

4 . )

, ,Over the samdifive year period,.074-79),4the data showed a decrease,
of 11,000 *the number of secondai-itchool studen4. Thus, the increase .

in demand Mr science pd mathematics teachers occurredduring,,a time of , k

decreasing student.population., .

..,

- Inoques6ioning school districti, "vacancy" was defined as any position. -. k

7 which'was filled by certificated teacher newly ,employed by the district.

,
Thus, internal faculty transfers were discounted, and the data collected.:
indicate actual vacancies which were filled by newly hired personnel.

4 1 .Responding districts indicated that approximately two-thirds of hese
stience and mathematiis vacancies.occurredat the junior high/middle school-.,,
level and,that this*ritio held relatively constant over the five year
period studied.

I, .P Dittributions by Region and District Size ,

;. It may be of interest to some readers to examine teacher preparation
. patterns and teaching vacancies by(geographic regions of th'e stag and

When teacher preparation'instttutions are separated $rtto "east" and
"west" by the Cascade Mountains', there are eight institutiobs,iolhe
easttc.4 part of,the.state and seven in the west. Over the period of time
studied, the perceiltage"of science and Mathepatics teachers prepared "east"

:ind."west" are .shown in :fable '3.

district, size.

TABLE 3 A.
.:.

Sclence apd'Mathematict TetcHersvh . . s'
Prkpared by Geographical Region

.

11:9

P.

,0
.

East
11

West

4
a' SOignCelti)ors 43% i 57%

Minors . ' 77% , 21%-

Math Majors 44% 56%

Minbrs /6% .24%



I,

.

If teaching vacancies itiscience.and mathem'atics are similarly compared
by "east" and "west" regionsthese vacancies were found as shown in Table

t

,

A

-

et,

lb
.

*

ft

',.? TABI,,E 4
,

I

Schnee and Madematics
Teaching,Vacancies by
GeograOhical Region*

Science Vacancies

Vacancy)tV) Full-time (100%)

50% ;;L'V-.:100%
,

4. .4:50%:

Mathematics Vacancies

JV = '100%

50%- V -100%

. .c 50%

: T '_f

ti

!

, East West

33% 67%

42% 58%

30% '70%'

A

24% 76%

35%1 4 65% .

34% 66%

1:

.

* , .

i

. , .

.

.1
In terms:0 pupil enrollment, 27 %' of the students.

"attend schools" in the--"east," 73% in the "west." Ab

,. a .

a..

s , 4

. a

- The distribution. of totai vacancies (1974-79) by size of district
.(stddent populatiod).is repifted in Table 5 As .might be expected,
positions with full-time assigntents in,, major fields are more likely

to be found fn.larger districts, and positions which require teaching
across several disciplines are more likely to be found in smaller
distr:icts:
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Supply-Demand Comparisons

Science. Figure 1 provides a profile of supply and demand comparisons mmr

of secor7EFy school science teachers from 1974 through 1979. Based upon i

an 87 pe'rcent return which was judged to be representative of the total
state, the number of science vacancies was adjusted to reflect a theoretical

. 100 percent return of the questionnaire. This adjustment was necessary to
reflect more closely the real nucier of vacancies occurring over the period
of time studied. It is clearly evident that if the trend-lines continue,
the number of vacancies for full-time science teachers will exceed the
number of. majors endorsed in science by 1979-80., The number of majors and
minors endorsed in science will not be able to meet the need for partial
full-time Assignments, and this shortage will become increasingly'aeute in
the 1980's.

66

Sb

. 40--

3n--

4

148

142

;

122

(706
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DEPAND
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- #
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91

123
-.0

1

86
P

76 75 /
ft

....

,

1974-75 1975-76 1976-77

Number of 10 nce majors'endorsed fn previous

as gneent In science.
. .Full -time + iiore than half-time but lesshan
---full-tfee.+ more thamhalf.tiee but less than

in science. .

FIGURE 1
A Profile of Supply and Demand

Secondary School Science Teachers

year,

1977-78 1978-79

full-tune assignment in science.
.

.

full time + less than half-time assfIrment
/ .

' /.
4

. I

of Washington

from 1974 th ugh 1979

...y11
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Mathematics. Figure 2 proOdes a.iimilar profile of supply ant demand
comparisohs of secondary mathematics teachers from 1970thivugh 1979. Again,
the number Of mathematics vacancies has, been adjusted to reflect a theoretical.
100 percent return of the questionnaire. The shortage in Mathematic1 is,even
more serious than.that for science as evidenced by theafact that only 54. majors
were certjfied.in 1977-78 and therefore available fbr 89 full-ttme positions
in 1978479. If the. number-of minors certified in matheTatiCs is added to
the 54'majors, there, are only 73 certificated teachers available for 89 full-
time positions in mathematics. The data suggest that,this-apute situation
will continue into the 1980's.

l'or ter

125

141

.

7

)73

13e.
:.,

54f

1

1 1 r .
1 1 . 1

1974 -75 1975-76 ' 1976-77 1977 -78 1978-79

limber of 4thematics majors enarsed in previous year.
Fotl-time assignment in mathematics.
full- time,* more than halt -tine but less than full -tine assignment in mathematics?,

--- Full-time + more than half-time but less than full-time + less than half-time assignment
in natbenatics. .

FIGURE 2
4

A Profile of Supply and Demand of l!aShingtdn State

/ Secondary'School Mathematics Teachers from 1974-through 1979

./
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Summary and Conclusions . -.A $
. ).

,,

Based on the findings of this study, the following conclusions are
offered: '

1. The number of vecancies in science and mathemetics has- /

.

steadily increased,from 1974 through 1979. ,
.

2. The number of majors and minors in science and bethema4ics
. recommended for a secondary certificate has steadily

,

decreased from 1973, through 1978.
. . - .

.3. . The supply of science major i is insufficient to meet the. 't

. demand for, full-time sciencl teachers.1.-
. .-

4. The(demand 6).. secondary mathematicsjeactiers far exceeds
.the supply at this time. . .

S. Th/e shortage will probably become more, acute in\the 1980's

6. The majority of vacancies-,in science and mathematicsoccut's
at the junior high/middle school level.

Of

Theie results suggest there will be a number of minimally qualitied
teachers filling science and.mathematics positionsin the 1984's. There-
fore, it is'vitally important that professional, asociations, public schdols,
and institutions of higher learning cooperate to encourage more, qualified
science and mathematics majors to enter the teaching profession..
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