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. INTRODUCTION
’ ? /

An incneasiné number of students, educational

leaders, and government officials are coming to rega‘i‘da
- 4

present-day education in science as being largely irrelevant

to %he chief activities of contemporarv human life and are;‘

therefore, beginning to question its educational value.l’2

' L. fo.
This trénd is accented by the fact that, after several

.decades of relative growth, science course enrollments are
5]

on the decline. 3 . v

.

TN

. The factors responsible for the relatﬁve dec11ne in-
.vcience en;ollments and Q@e increasingly skeptical attitude
of many regarding the value of science educdtion are as yet

unfdentified, but,are,lundoubtedly, numerous “and interactive.

14

Oné might speculate that, after enjoying the limelight in the
o . . .
1960's, science ‘education is suffering from a sort of

“baﬁklash " Or, one might speculate that it is being

dversely affected by the trend toward curricular
df§Ers1f1cat10n StatlSthS show that a1though public
secondary school offerings have increased greatly during, the
‘past few decades the agerage number of courses tak§h£

'increasad only frorf6 2 subjects per student in 1948 to 6.7 '

N\
4 ‘A
,

subjects per Student in-1972.

*

Another possibility is that the Yecent introduction

and/or increased emphasis on career education, economic

AN
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* It may be that the more recenﬁ‘”back—to-basics” movement h

',to‘have had any appreciable impaet on science enrollpents oQr

‘be relegated to currlcu}ar obscurity?" . *

-, ———

N\

education,’ and vecational education has been to divert
< .
attentfon and eupport away from existing programs, euch as

science, and to heighten the keen competition tor inetructiona

*

time which has long existed “among Varlougiareas'of knqwled%e.

adversely affected science education. Some individuals

contend, and I'would agree,‘that\this movement is too recent

Oould

¥

attitudes toward sciegce curriculas Nevertheless, /this mowe-

ment should be recognized. as a potential threat
]
. \ =
programs, including science.

o existing

At this point one might logically agk: '"Are presént-

day trends in education only temporary phénomena?'" ~"Will °

they endure for a while and)afterwards be replaced by newer

R »

trends?ﬂ ”W111 science education retain its pres/pt status
in the curriculum?” ""Will it reassume the high status off

the 1960's and again be recognized as being of vital national .

',

importance'?"v ”Or w11f it, like religious education ahd La!in

L

I ‘contend that there is more than a Sliﬁht chanoe .

|} / . L

that science will,. in fact be relegated to curricuLar
obscurlty unless urgent attention is given to the problem‘

of .marketing, or selling, science as a school subject.

[ 4 . - -
.

SCIENCE EDUCATION AND BUSINESS: AN ANALOGY |

.
’

>

The/lifeblood of any successful busfness.enterprise'

is the sellling of goods and/oh'sérviceeﬁt'Two of the'major-
"\A . . L

" 4~l ‘ | . .




factors in dete}mining sales volume are asdvertising and

s

B ! - -
product quality.
T T

Advertising S :
' o :
. If science. education is.viewed,as a business enter-
. \ N ' .

prise specializing in a type of‘educationalfservice, and if
o . T ¢ : .
advertisement and product quality are recognized af major
/ " .
determinants of sales, then, ‘it becomes evident that in

4 4

order for enrollment in science (sales) to remaip stablg,

or to grow),proper attéﬁtipn must be given to*' the problems

of advertising and impxovement of qualityiof service,

L

: LY
We are all fpmiliar with advertising that takes the

form of a rationale, or justification, for Quving one service

-

or product over another. Such advertisements have evolved ih
, \ - .

education as a result_of the competition that exists among "

various subject.areas for .a place in the curriculum,

L]

Historically, such "advertisements" have been af sseminated
, s ' - ' - '
’ throQ‘h-the reports of spe¢ial committees, the position

sfﬁtements of prbfess}onal scientfffc and teacher orggnizatiqns,
.and through*thé introductori'remarké ihclhded in téﬁtbooks'and
other curriculum materiéls. iThese adyertisemenis ére worded
' for‘maximum consumer %ppeal. §incé cénsumer Péeds and desires
change from ti&e to tgme, suéh advértisemegts are suﬁjecf to'
periodic modifications; tﬁg'modifications depénding'usually

upon the prevailing econbmic,*sdciological} religious, and

A
A}

"political climaté of the day. .

’
[
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A few examples will ierve to illust{ate how the

»

arguments used «in support. of science education have varied

.

2from time to time. In the mid-nineteenth centurf; the

English philosooher Herbert Spencer advocated the studv of

science on the grounds that scientific knowledge was more

LY

useful than the other types of knowledge. Scientific
‘ L

knoWledge Sﬁencer said, contributed more than "any other

subJect fo the all 1mp0rtant human needs of self- preservation
’

and ma1ntenance of health.

During the latter‘part of the;nineteenth century;
it was popular to advocate scienced'op any other subject,

on'the ground$ that itspromOted mental discipline and proper
‘. - !

moral attitudes. 1In one ﬁarticular instance,.the'dissection"
of invertebrate animals was.advocated on the grounds that a

knowledge of invertebrate anatomy would lead students to a

* L

revelation of the attrlbutes ofsﬂod as the master designer!

4
.

Today, this argument str1kes most of us as being a bit far

fetched. But,.it was probab&y qu1te effectlve at the t{me

it was first presented before the Massachusetts Teachers

6 , N A\ d
Associatiaon, . , s
Ih 1924, the committee '"On the Place of Science in .

.

_Education” of the Ameritan Association for the Advancement * -
of Science (AAAS)~advocated science because of the importance
of scientific thlnklng and the usefulnessg?f the sc1ent1flc
“method as a ~means to knowledge 7 Note théi the\commlttee

.did not stress$ the utility,of scientigic knowledge Rez se

)
as Spencer had done ear11er N

.
“ .




’ As ,a final example, let us consider the Progressive

Education Assoclation s 1938 publicatlon ent1t1ed Sc1enCe 0

in General Education. In this publication the arguments

-

given for teaching science 1nqlude efeqpnts of both the
AAAS and Spencerlan rationale Arguments stressed the
. potential contrtbutions of science ‘courses toward the
)

, development of reflective thinking and the sacquisition of ‘..

. knowledge pertainidg to gersonal-sbciii\relations, personal
1

1iving,4and economic relations.8 y

, < ’The inaugural iSsue of the Jourhal of College Science
PR N
f%achlng conta1ned an artlcle by Lloyd G. Humphries

-

' .
interestibgly entitled "The Currlculum Never Changes--Only

the Reasons for Offering it Change." I thg article.,

- . Humphries'points out that Latin and Greek were once widely

v

advocated and studied for utilitarian rdasons--utilitarian
v \ v . -

* . in that they afforded access to the main bod§ ofiknowledée

in 11terature phllosophy, science ‘and the arts. 9 More |

recently proponents of the classical languages have urged -

v P

the retention of these‘sdpjegts,in the currioulum, not

. because they are useful; but because they are cultural.
. L ) ‘ It ts difficult to rejéct the idea that there is a
"i!i ¢ ' considerable element of truth rn Hnmphries'-statement. To
' accépt it in. toto, however, i? analagous to accenting as

- . ' fact the idea that commercial‘enterprises,can sell the same
P » ' ' % ' ) - . *
product or service year after year, decade after decade,

. . . e . ¢
. simply by attending to advertising. VoL :

i . -
! [
] .
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"'Pr'oduct Quality . ‘ p
\ : A second factor of importance in determining sSuctess
in business is the quality of the goods or services offered

. - Well managed companies recognize that long -term success

depends, to a considerable extent,\on the production oI
dependl%le, high-quality goods or seérvilces. As tangible

\ ,
evidénce of belief, in the importance of\this factof, businesses

~

|

1nvest significant ‘amounts of capital i

.procedures and in research and developy

designe to improve goods or serv1ces

quality control

t (R & D) efforts
|

Again;

-

specializing in an educational service

if we regard science edugation as a business

,XWe must ask ourselves:

I » i
"Whas measures have been taken to insure\that the units of

.service (i.e.

uniform?"

+

+~ undertaken?"

-

|
science courses) are reasohably.reliable and
|

"What researcn and development projectf have .been °

Without attempting to respond i7 great. depth, let

3

us .consider the question pertaining toéﬁnality‘control.

Prior to 1893, science edycation in Am

L I
schools had no uniform standards.

widely in both content and length.

rican secondary
»

¢

Science courses varied

In 1893,

the so-called

i . ' Committee of.Tén completed a set of recommendations which,
Lo : among other things, 1ed‘to the standardization ofxthe length
of science courses.10 The mention of standardféing'the
length ot soience oourses may sound more like quantity
duantitdtive

control than quality control. However,

specifications of products or services fall within the

industrjgl definition of quaiit} control. N !

g
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. A Lo~
. : - At the €lementary School ald college levels, little .- -
l -

3

has been accomplished in\the area of quality control” State

statutes and thé'regulat;ons of accrediting agencies yequﬂring'

5,
W

. : ¢ . . : o
-t .+ -'that specified amounts of sg¢ience instruction be providea

. f"‘-—“ R NA" . ' .
‘nsve, however, télded\to stgndar&%ée the amount of service

4

- ! ~

provided. . .

.~ Let us now turn to the éuegtion of research and /

-

. ' development: It is not uncommen for a corgﬂration, such ,‘

as General Motors, to spend many millioﬂh/;f dollars in the

development and design of an'autgmob;%e Whiob-;%ll become

i . . ., y

obsolete in a few years. LSuperficially, this might appear
. ,«l "

to be an unwise investment of confpany resources. Experience °

- [ . *
and company success, however, have proven otherwise. -

.- {t would. be difficult to cite qﬁ enterprise-that

| ¢

invests a smaller percentage of.its capltal resources in

research and hevelopment than does education. As a:

~
a

subsidiary of the overall educational enterprise, science
" education is no exception. Education is America's largest
?

public investment. qut states allot approximately .forty

- .y
per cent of their annual budgets to education.11 The

Federal government spends more than seven billioq'dollars

5 —_——
N < s

a year on educatidﬁ.lz‘\xsﬁ, the allotment of a few mill}ion
do}lars per year for educational ré€search and_cufficulum
fa;velobment is frequently ;iewed as a wasteful frill!. To
make matters worse, the recent trend at»fﬁé Feiﬁ{alllegel

aﬁ‘éars'to be in the direction of pelatively smaller.

app opriatidns:fBr educatiqnal research and development.

| 2 .

.
.
.
v T . . '
A
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Diring the 1969-75 period, for example, the total Federal

| budget grew by 69.8 per cent, whife Federal fundé oRligated

for educational research and development grew by only 32. 6
’

per cent.13 Even this difference does_not suggest. the

decreased Federal commitment to research and development l

in science.education specifically. The National Science

&oundation, an agency wﬁich supports much of the R & D é

~

effort in science education, has actually“had a 26.9 per

cent met reduction in ‘appropriations ‘during the 1969-75

periqg.14 . !

1S

The Federally sponsofed curriculum develobmenf
projects of the 1960's stand out as the first and only
large-scale curriculum development efforts' in the history'

l

of American'sdlence education. Only time will te11 if they

Awilllbé the last. The reduébd~ﬁimber of projects rece1v1ng,'

financial support from.Federal agencies during the past

k]

several years certainly does little'tc improve the prospects

Y

for 1ncrea51ng interest in science throuph 1mprovement of
the quality of service offered. .
~ .
. )
MARKETING SCIENCE EDUCATION: POSSIBLE STRATEGIES
The "Fatalistic'" Strategy ~ . : ‘

The fatalistic strategy is really not a,stré??i?
. ) : '
at all. ft,is merely thp acceptance of the idea, that the

forces that determine popularity‘and/or academic worfhiness

L 4

. : - . E
of school ‘subjects cannot be anticipated, manipulated, nor

f

3 * N
M ) 1 O
.
' .
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‘controlled. Consequntly, impiementation of this strategy

requires -no action. / o . ',

\ l : . /‘. | . . v
The "Advertising" Strategy '

P \/

‘The basic'Qictum of the advertising strategy is
that the popularity and perceived worthinessggf any school
subJect can bé comrtrolled through proper "advertising "

Strict adherance to this strategy would amount to an

acceptance of Humphries' aphorism "the curriculum never *

-

3

changes——only the reasohs foizoffering it change." History

has shown that this strategy S nct'necessarily effective.

over the loaug haul. There is no subJect so basic to the,,/ ‘t

e

curriculum that it cannot eventually be replaced. Reca11

that Latin and Greek once formed the core of a good secondary

ﬁeqécation.‘ On thehother hand, thetfe is no subject so limited .

ih scope'anq importance that it cannot become a core subject.
This should be. especially ,clear to.those of us who, gre

familiar with how)scienbe offerings have evolved from

- L ~

abbreviated elective courses offered primarily in vocational-
" ) ' " - "
type schools to full-length, required courses offered by all,

types of schaols at all educational .levels. Implementation
/

of this strategy requires that the managers of the-‘science
L ]

J

¥

" education enterprise arrange for appropriagg advertising. ¢

.
J
»

The "Improved Product Qualityﬁ(Strategy, ‘ -

e

According to the ‘improved product uality strategy,
the key to creating/and maintaining widespread interest in

. J ” :
any School subject is to insure that ewery course offereq_
= 3 ) . : .
a C ‘ v o

’ 11 . i",

&




E . ¢ * .
under the. name of the subject (brand)‘meets speciflcatlons

of quality.and is truly interesting . and wqrthw%ile ) Imple-
' P

'mentation of this strategy requings that‘tﬁe-mahagers of

3

science education set enforcable standards of c wrse qua11ty Ty :
IR BTN b TS

(e A Y

and that they engage 1n reseancb/and deve ment a1med at a

imprqv1ng and updatipg SClence curricula on a continuing

s . - .
basis. - i _ . S PP

-
- 4

UNANSWERED QUESTIONS PERTAINING TO THE MARKETING

4 T s

. y OF SCIENCE EDUCATION | .

¥
1}

. . X ’ '
. . - If one reJects the fatalistic strate%ihas a means ‘

of maintalning and improving the acceptance ofgzience as - -
N
a school.subJect and accepts the_ggyert151ng ssrategy or the'

L ’ ) - \ ¢
improved prodyct quality strategy or some combﬁnation of the L

two, numerous\unanswered questions become apparent. .l

With regard-to advertising, for ‘example; what form

* '

. "showld the advertising take? Is thé_traditionaf:form of - o

0
.
+ .. ‘ ’ -

presenting grguments for scienbe .education in the introductory
. ,remarks of textbooks and in the reports and recommendations of

» . - . . 7

profess1ona1 committees enough? Should we not én oﬁrage com—
* L N *

petitive, and/o¥» creative‘activities which attract atténtion
! . . . . - . T

» to science pregrams?'_Should professional science education
“ ) K2 ) ‘ . . )
, organizations sponsor commer}cal adyertisements on .television,
. ’ :“_ . ’ »
as does hefith and physical education, for examble?

. .- : , . s .
. If we do decide to 'advertise, who should be «sthe target
.populatibn(s)?, Students?/, 'Scie\n.cbteachers? School*

adminfstrators and curriculum Speciaiists? Legislators?

The general‘pub}ic? : ' , r D 3

-
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. . . . s - - -’ B ' ' ‘e
- : ) -If wé attempt tb~promote science education ﬁﬁgough.
v N . f “*

.. (standArdization and improvement of'curricula, how shall we

raise the necessary R & D funds Can we obtain them through
“~ A “ . v ) ‘
\ lobbying efforts at the local .state, and nationa1 1eve1s? '

¢ T o~

Are we because of our status as a tax supported enterprise -
. N S T
v’ \ﬁoqmed to an eternal shOrtage of R & D funds ‘Will it be

A necessary or appropriate for our professional organizations
to" sponsor fund rais1ng drives to perote R & D. prOJects in

7

d&itical areas? ' , ‘ , -

€ -

- . MARKETING SCIENCE EDUCATION; A SUGGESTEDgsTﬁATEGY . N

\ . ' N - 0.
. 7, . ,

. - \ -~
' L Any proposed strategy for promoting SGience education ' o

’éf‘ iéﬁS\hely to receive something less than the unan%mous support

of the seience education community This is only naturz% *

since any proposal must necessarily be based on subject

’ '\/ ha ' \l ”‘ ’
- factqrs such as the analys1s of social political ‘and economic

T

. : ] trrendS' the examination of . curricular trends from‘a historical - h

\“)'. . Q -
perspective and” the experience and 1ntu1tion of the 1ndividuaL§‘

(-4

propos1ng the strategy ‘ Therefore the fof&ow1ng strategy is

\
" suggested with the understanding that mﬁny will disagree w1th

v

s

it and, furthermore, are JGsti%%ed in doing so C .

»~
.

The strategy which I would propose would seek to

! L]

improve acceptance of science education through bes\fr use
of "advertising”'and improvdd "quality of service.ﬁ Phe
e emphasis would be 'on tgf former as a’ means to achieving the.

.
. L

‘1atter.




N A TMPLEMENTING THE STRATEGY

N

f~ As mentioned previously, advertising in’ education

' frequently takeg Ehe form of a ratibnale presented in a

» - ; ?’3
Ce. T :t:extbook or comm1tt'e report Recent adVertisements seem

B io have fallen’:to a pa'atern of emphaslzmg the contributrons

-

of science on the development of basﬁc mental functions while

»
—

ignoring the utilaty of scientific knowledge per se

T +  The 59th Yearbook 91 the National Society 'for the

ST Study of Education'stressed the dependence of society on

> T science and emphasxzed understanding of the nature of science

£l

.and the development Qf problem solv1ng skills as major goals

¢of science instr‘uction.15 . ' - ' T

‘ ) '_'I-n its position statement ‘6n science education for

T the‘ '70s’,§e National Science Teachers Association indicated

that -the value of:science lay in its\ability to develop ’
. . ;‘/‘_‘.

", . . scientifically literate citiZens with the necessary
intellectual resources, values,;attitudes, and inquiry

skills to promote ‘the development of man as & rational humén

being."16

o T ’ o .
é it 1s a;pparent that the preceding advertisements

=4

w
stress the potedﬁual of sciencé/t;-promote the development

of‘!gneral 1nte11ectua1 qualities and skills rather than

Y]

KnoWledge:of'particﬁlar facts and'theories. They are ’
.'.’, ) reminiscent.of the advertisements put forth by the proponents
of the classical languages in the nineteenth century
ﬂcpocates 6f the classics’ arguqd that the study of Latin and

f’\ o
L ' \’\'\ Greek strengthened general mental faculties and were import'ant

. .
. a -

N

o

.
b 4




not because of content per se, but because’they trained

the memery, developed appropriate attitudes and values,

and cultivated good Judgmentf17

The managers of science education should be alert
] - * \ ¢,
to the fact that the arguménts of the classicists were
v ) S . ’ -
ineffective. -The classics were gradually phased out of- -

the curriculum and replaced by th sciences--subjects which,

were justified primarily on utilitarian grounds by'Spencer

- in his persuasive essay entitled: "“What Knowledge -is ot

Most Worth?”18

Let us now refogﬁsfour attention on a' goal which
the managers of scienCe education have loﬂg striven for;
that is, the goal -of 1mprov1ng the quality ‘of service

¢
offered. AS\1ndicated earlier, f1nance§ are the key to

—

improving quality of service. ‘Wlthout sufficient funds for

R & D, modifying and revising science’curricula to meet the-

ever changing interests and needs of our customers will be

difficult, if not impossible.

If the key to improved service is increased funds

for R &,D, the logical follow-up question is: '"What is the

key to increased funds for R & p?" Aside from obvious-

—

. N .
factors such as the state Qf the economy, the answer would

’

appear to be demand--demand from the general pdblic and

r
'

demand from science- educators as a specia1 interest group.

Here again, advertlsing plays the key" r‘he - Public demand

' for any school program is likely to Be determ1ned mainly by

how ''soid" the public is on the program in question., Since

. - had
-
-




, it iSPQBVious that advertisiné?%laysxan important role in

determining the degree of acceptance-of school subjects,

.

several recommendations regarding advertis1ng are in order
* Future'a!!ertL51ng should stress the
utilitarlan as well as the general
benefits that accrue from the study
- of sciencé. It is important that
' benefits of- scientific knowledge™
per se be emphasized and that we not
. repeat the mistakes of the- cfassicists
I have elaborated on this point in
some detail elsewhere 1

-
« -

* * Whenever possIble,

future advertising‘should

be condutted in such a way as to pr

ote

. science in a gubtle way, rather than'by
’ ) using a '"hard sell" approach. For example, -
a well-publicized science fair would,constg-
2 tute subf®le- advertisement .whereas, a _
'\ . brodhure describing the importance of
| science education and distributed 'to parents
~. ) at, say, a school-wide open house, would ,
constitute a "hard sell." ) '

~a

.Future advertising should attempt 'to promote
the imAge of science as @ subject for all. .
ages, races, sexes, and intellectual abilities.
. At present, the image is much too academic and,,
' _henge, is unattractive to average and below
- _average students

* JFuture advertising should be dirgcted primarily
toward educational decision makers.” As nientioned .
previously, advertising has historicalIy Been

-

transmitted through committee reports,
studies,
curriculum materials.
such advertising includes, of course,

special

and through textbogks and,other-
The target® group of

the,

readers of these materials—-primarily Students, "_'
teachers, and university science educdtors.
" These individuals seldom have major decision

making responsibility.

* Consequently,-

adv

ments need to be disseminated ip such a w

b

tise-
as

« to .include school administratdrs,~curriculum
specialists, legislators and others’,in decision

making positions. .

This may: necessitate the

»# development of new dis

sémination techniques or.

, In

the more .effective use:of present ones.

.
.

16
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. addition to the use of printed materials,
possibilities for using visual media;

" specially designed inservice. programs and
workshops, and the use of professional
lobbyists should be explored as ways of
reaching educational.decision makers.

In addition to the &bove suggestions for improving
advertising, there are ﬂﬂﬁerous other Suggestions which
if implemented, might help to-improve the 1mage of science

and aid its acceptance as a curricular offering Some of

these include: ’ o .

* Establishing an accrediting association for
purposes of recognizing and honoring
elementary, secondary and collegiate programs
that meet specified standards of quality. The
accrediting association &ould be dn’existing
sorganization, such as the National Science
Teachers Association ‘or a new association
could be founded. The anticipated efféet of
such an accrediting association would be to
stimulate and encourage institutions to strive -
for, aq‘[maintain, high-quality science programs.

. * Treating controversial subjects, such as birth
<ontrol and human evolution, in a low-key,
unobtrusive manner so:as to avoid adverse

’ ‘reactions and publicity.

-

i Systematically identifying, perhaps through - -
local and/or national surveys, areas which are,
‘or may. be expected to become, subjects of
widespread student and/or pubﬁic interest

* Developing of regional nationai, or inter-
national centers-for researchagand development
in scieénce educatiom. Such ters. should be
equipped and staffed to respond rapidly toY e
newly identified consumer interests and demands.
A serious current problem in materials

\development is ,the length of time between
the identification of new consumer interests - \
and "the availability of new materials. Take
ecology, . for example.” By the time new
curriculum materials pertaining to-ecology

M

became available, interest had already started
to 'decline.’ For thig reason, efforts must be
made to reduce the turn around time between -
identification of.new interests and the
‘availability of new materials: Also, efforts
must be mgde to 1earn ‘to predict future needs®
and -interests.

. »




| 'SUMMARY AND CONCLUSION, ..

! s "

' ' T ' Enrollment in science education has come a long wayz
. . _ln 1820, only about 360f600 students were enrolled'in_ ) L.
Secondary-level science courses; but .by 1974, estimates’
\;‘of enrollment ranged upwards'of 15;000,000.20
¥ '

- is neason for concern and room for improvement in science . ° ‘

Yet, . there J .

. -

enrollments. > )

*

- We must fecognize that science -still ranks behind

L)
. ' \ 7

most other major subject areis'in'enrollments. According

v ';', P s 21 -
’ ¢ to.recent statistics

\]

science currently enrolls fewer

students than either mathematics the social sciences, '

- ! L]
. health and phys1ca1 educatioﬁ or English In percentage

g

/ 1increase in. enrollments du 1ng the 1960- 1972 period, science

e

was badly outstripped by-foreign languages, health and

’ . ' physical education and Engilish. 22 N ‘ : 4

X

Y -It‘is difficult, if not impossible, to predict what
) f N Q'
- SR 2 the future holds for science edutation. : Nevertheless it_/’
[3 2 1 [}
1s the duty of the science education community not to

S - leaig the ‘matter to ohance. Ve must at least attempt ty
. :n- control our 6ww destihy To dd thi§, we must give careful

. , L .
e ' &>
. ! attention fo the marketing of our subject
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