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" . Presented -are results of a s+udy of secondary sclence

and rathematics teacher supply and demand in the state of Washington.
‘Data .are provided from every institution in ﬂashington State that
prepa 1 secondary school .tgachers and from 87% of the enploying 1
schoo¥Pjdistricts within the state for a five-year period (1974-79. ..
Tabula? data are reported regarding numberg of secondary certificates .
endorsed in sclence and mathematics teacher education programs. and ’
numbers of teaching vacancies 'in sciende’ and mathematics by gPade
level, geographical region, and school distrjct size. XA trend
‘analysis of the supply-demand situation redgarding secondary school -t

. sclence and mathematics teachers is also reported. Among the'
conclusions drawn from the study 1s that Washington State faces a .
serious teacher shortage in the years ‘ahead in the fields of
secondary school scieqfe and mathematics. . (CS). . . .
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" ABSTRACT

The wzdely reported: taaeher surplus i8 mptdly ecoming a myth,
at.least as iy pertains to science and mathematfics teachers. . '
) Each institytion in Washington State (100 percgnt return)
- v preparing secondary shhool teachere, and each loying district
- © (87 percent retuf%) ere contacted. Data werefobtained for a
five year period’ (1974-79), which allow ‘for analyszs of
~mee.. . the supply-demand situation regarding see school seience
°‘ andl mathematics teachers. The ggneralized copelusion, supported
by theé data, showe an inereasing demand in th facé of decreasing
supply. * Further anglysis shows an’increasing| demand in the face
y , - of a decreasing stugdent population. Thus, ayl signs point to '
i " a sertous teacher shortage in the yedrs ahead in the fields of
secondary school soience and mathematics. Aflditional analyses
E) provide interesting insights into the placement of teachers with
s " less than a major yﬁg setence or mathematics [into science or

mathematics teach posztzons, the ratio, of full-time teachzng
assignments to ‘as zgnments which irelude e ehing both in seience
or mathematics cmﬁ in other dzsczphnes, ‘the distribution of
teaching vacancies by grade level, gepgraphical vegion, and

" schosl district size, and the produdtion %f teachers by geographi~'

- o eal region. A
v, . / \\\‘ T / . :
' ;o ' %, . /

i Introduct1on . f

v
The resu]ts of a study of teachgr supp]y—and demand inh secondar sghool
science and mathematics suggest that™ hiring officials in the 2;9&9
Hasp1ngton will encounter an increasing shortage of these teactlers An the
- 1980's, Aftar years of a teacher shortage in the United States, the surplus
of teachers which occirred in,the 1970's has contributed to the widely heid.
belief that the problems of teacher shortages aré behind us. Yet/ alarmi g* -
signs, are- on the horizon which suggest that the general picture needs t
examined fiore careﬁuily\jf proper educat1qna1 p]ann1ng and decigion-ma
o are to take plac% B
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rly signs of a possible shortage were found in significantly
[ decred§ed enrollments in preparatory classes for science and mathe-
l mﬂti teachers, and hinted at in the literature and at professional

.. L meetjngs. Based en this and other anecdotal evidence of the beginnings

‘\ . . of shortage of science and mathematics teachers, the investigators
) ' _studied in detail the question,in Washington State in hopes of getting - _
PR tsound data f&whwh a more accurate picture rmght emerge. . /
. < /
Procedures_and Findings 4

To get as exact a picture as p0551b1e of the supply of and.demand/-
for 'science and mathematics teachers in the state of Washington, e:ﬁ;y

of the districts’in the state employing secondary school teachers wis
cortacted. Also contacted was each of the institutions of h1qher earning
“in/ the state preparing secondary schﬁol teachers.

-and mathematics teachers were sent quest1onna1res concerning thé number
0f gradlates with either a major_ or minor endorsement in tige fields of
;sc1ence and mathematics education. Al 1nst1tut1ons 1n
/ and were included in the‘data analyzed. 1.

»Tab]e 1 shows this information for the f1ve‘year periaod of intefest, X
" by subject mattér and by type of certificate ‘endorsefment. . . ny

£ ~
4 - A .
Science Mathematics )
T, Majoys  Minors Majors ~ Minors: !
| . . N
‘ 1073-74 7 2 9. . 125 7 . o~
I/f Lo 1974-75 fos =~ 75 86 39
/ : 1975-76 - : 13 75 7230
- . - "
Y - 1976-77 .~ 9 - 55 85 © 26 .
' T 1977-78 . - 86 62 54 19- L
v ~ ’ 1
o . ’ . _( )
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" the proportion of assignment in science’ or mathematics for a five year:

y cern1ng supp]y are reported for 1973-78.

¢

_percent of the 1

- ' 11 i .

-
.
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As can be seen, the number of teachérs preparing to teach either
science or maggematics has steadily declined over this five year period.
Combining maj d minors, the ‘number of graduates in 1978 was only 70
supply in science, and 40 percent in mathematics.

Teacher Demand. Each school district in the state of -Washington
employing secondary school teachers (N=253) was contacted by mail .
questionnaire regarding the number of vacancies with either a full or f
partia] teaching assignment in either science or mathematics. With a T
single follow-up letter, the return was 87 percent, a response rate judged - =«
to be acceptab]e and representative of the total state scene. (This —
return a¥so répresented 87 percent of the total secqndary schoo] pupil .

popu]at1on ) »

Table 2 shows the number ofsvacanc1es for the reporting- distr1cts by L

period. 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 data coh- -
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S TABLE 2,
. ﬂumﬁer of Teaching Vacancies in Science - .
and Mathematics in Washington State
Secondary Schools, 1974-79 .
. More than
. half~time )
v i but les$ than Less than
. Full-time _full-time half-time
Sci -Math . Sci ~ Math Sci Math
1974-75 45 52 26 27' 21 7
1975-76 2% 54 37 32 Jd0- N
1976-77 59 . 79° 37 49 17, 18
1972-78 66 77 44 46 19 24
~ * p ‘, "=
1978-79 =65 77 42 42 17 32 L
¢ P -
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“The number Bf vacar%

R S Y

Cien e T e
es for science and mathematics teachers has

steadily increased over t

e five year period.

Combining full apd partial

- assignment “positions

there was a 35 percent increase in the démand for

N

-Science teachens andt;

76 percenf increase m the demand ;or mai_:hemai_ncs ,
teachers. " o

-5’ ) ) & )

' QOver the same‘?lve year per1odu{]974 -79) ,%he data showed: a decrease '

. of 11, 000 in, the number of secondary $chool students, Thus, the increase -
. in demand for science apd mathematics teachers occurred dur1ng a time of_,

*decreas1ng student popu]at1on : Y

. ——

” Im;ques;aon1ng school dlstr1cts, “"vacancy" was defined as any position.

+ which was filled by a certjficated 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 perspnnel.

Respond1ng d1str1cts indicated that approximately two-thirds of these.
stience and mathemat1cs vacancies.occurred at thd junior high/middle school-.

o9 © level and, that this ratio held relatively constant over the five year _
© . +--. period stuﬁled

e it ; ' .. . L . . ) ] B "
v o “y, DisStributions by Reglon and District Size , .

‘l; -

Lk L It may be of Yintérest to some readers to exam1ne teacher preparatTon

'C;-‘,;*, patterns and teaching vacancies byfg\pgraph1c reg1ons of the state and’

L district size. - N

Hhen teacher preparation institutions are separated #to "east” and
.., "west" by the Cascade Mountains, there arg eight institutiohsinthe

» ‘ easterd part of the.state and seven in the west. Over the period of time
: : studied, the percentage of science and Mathemat1cs teachers prepared "east"

Cand "west“ are shown in Tab]e 3

: . . , v
Voot ~ -
8 : . i
- TABLE 3 P
_ “ - Scjence and Mathematics Tedchers ;f . -t
-~ . Prepared by Geographical Region RS
-y ‘ ., > Uc U | ol . . .
: ' e T East " : Mest -
- s L LR . . :‘ - " 4 t *
) » " Science Majors 435 57%
‘ Minors . *° VT 23%
“« ©  Math  Majors - 44% 56% ’
. Minbrs 76% © . 24%
.l *
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If teaching vacancies in science “and mathemabics are similarly compared
by “éast“ and west“ ragions, these vacancies were found as shown in Table 4.

.: NI ’ s we ’ . . P
- ’ . 4&\ ’ Jj - )
L4 -, i "
.- . ' .-: ", {'_l ' . L - 8"
Lo . . Led ' .
e TABLE -4 o .
=" - Science and Mathematics . - .+ .
' Teaching Vacancies by
.. Geograghical Reg1on*
L] B \\‘\l H ;
Y : ) East ~ Wast
%‘ * fr . — —— N . l_i
Scxence Vacancies ”, Y | ’ )
' N /
\’aeancy/(\’) Full-time (wox) ~ . 33% 67%
. 50% "-'-‘V =< 100% . S ‘ 42% . 58%
2% N =sl Lo T . am 708
- "..“ . “”/' ., -" .l. 1 "‘
Mathematics Vacancies | N R :
N = 008 - S R [
50%-:»: <100% ..o AR 35%° * 65%
L ¥ =50 , M5 6%
In terms of pup11 enroliment, 27% of the students _ _
httend schoals” in the—“east,“ 73% in the "west. o -
4 T - ., - - " + < Lo P e
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The d1str1but1on of tota] vécancxes (1974 79} by size of d1str1ct

-(student pobulation) is reported in Table 5. As nxght be expected, _ .

positions with full-time a551gnTants in major fields are more likely

. to be found in. larger districts, and positxons which require teaching

across several disc1pﬂ1nes are more Aikely to be found in smal]ér
districts: ) ' .
'V - . . ) o
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. TABLE § "»

_ Distribution of Science
' . and 3mﬂ:mamﬂmmm Yacancies
. . 8.. Ems:s.“” Size . . ‘
" ! o ’ .

!

'0-2500.  2500-5000 > 5000
(N=152}  (¥=31) (N=36)

L

@yience Vacancy . . .

* L]

V = 100% : 39% 19% 42% : g

 ody =<y <1l00%° 49% 15% 36% L

- V=501 N _ 50% 30% 20% . ”
‘Mathelnatics Vacancy . C T .
V= 100% : B/ 6% , 46% T
50% < V < 100% 4% 12% 0 424 ¢
. V=508 . - 55% 23% 22% .
' 1 , _
H ‘ . " . ‘ X .
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not possible to determipe the number of vacancies being filled
prepared in eut-of-state institutions or the number of newly Y
achers leaving the state or not entering the teaching professign. .
ta were available on vagancies occurring in private secondary

he addition of this data would probably not significantly affgct.
rof the study. In fact, if the data were known they would mogst
ntuate the projected shortage of secofidary science and mathe
hers, Finally, no attempt was made to*determine the number of
ancies by subject, e.g. physics, biclogy, chemistry, etc. , .
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Supply-Demand Comparisons ‘<

' } ' .
Science. Figure 1 provides a profile of supply and demand comparjsons  emy
of secondary school science teachers from 1974 through 1979. Based upon /
an 87 percent 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 number of vacancies occurring over the period ‘/

_of time studied. It is clearly evident that if the trend-lines continue,

the number of vacancies for fu]l-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 meed for partijal‘or
full-time assignments, and this shortage will become increasingly aeute in

the 1980's. . ,
. * - ‘ . 4 . .
~ -
‘T oer u . , T
150 mlrn FLIN ’ . ‘ ' 128
, ' »
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130~ -
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60—t~
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Na/ /
30 afem . /
I [ I ! 1
] ' ' [} L] } ? r d
, 1974-25 1975-76 1926-77 - 1977-78 / 1978-79
Hunber of geience majors endorsed in previous ‘yean / ¢
— —--Fun time asﬁument th science. - .
. +Full=time + More than half-time byt Tess-than fuil-time assigrment tn sc,iance . N
— = full-time+ pora than half-time but less than full time + less than half-time ass1§ment
in science. . J ’
.o .
FIGIRE 1 /
. - 7 /
A Profile of Supply and Demand of Washington tate -
Secondary School Science Teaclers from 1974 through 1979
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. _ Mathematics. Figure 2 prou1des a.$imilar profile of supply and demand

. comparisons of secondary mathematics teachers from 197# through 1979. Again,
the number 6f mathematics vacancies has been adjusted to reflect a theoretical.
100 percent return of the questionnaire. The shortage in mathematics is.even

R more serious than.that for science as evidenced by the®fact that only 54 majors

were certified,in 1977-78 and therefore available for 89 full-time positions
© . In1978- 79. If the. number of minors certified in mathematics is added to
. the 54 ‘majors, there, are only 73 certificated teachers gvailable for 89 full-

time positions in mathemat1cs. The data suggest that, this—acute situation
will continue into the 1980's. ' )
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. S FIGURE2 A

' A Profile of Supply and Demand of Wash1ngton State
/ Secondary School Mathematics Teachers from 1974, through 1979
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Summary and Conclusions ' ' ) ‘ 1 \

/ Based on the flndlngs of this study, the following conc]us10ns are
offerad o

L]

-l
il

1. The number of vacanc1es in science and mathemat1cs has - 5

stead11y increased.from 1974 through 1979. . , , “ o
2.' The number of majors and minors in science and mathema;1cs

£y .. recommended for a secondary certificate has steadily o

decreased from 1973, through 1978 ) '

3. The supp]y of science maJor is: 1nsuff1c1ent to meet the ki 7
- . denand for-full time scienc ;eachers
4. The demand for secondary mathenat1cedﬁbachers far Exceeds

- the supp]x at this time. :

R 5. Tge shortage will probably become more acute 1n‘%he 1980's..

6. The ma30r1ty of vacancies-in scierdce and mathematics ,accurs
at the junior high/middle school 1eve1

These results suggest there will be a number of minimally qualified
teachers f1111ng science and mathematics pos1t10ns *in the 1980's. There-
fore, it is ‘vitally important that professional, aesoc1at10ns, public schools,
and institutions of higher learning cooperate to encourage more quallfled
science and mathemat1cs majors to enter the teaching profession,

L 4 \
L -,

v .




