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CHAPTER 1

INTRODUCTION

Much interest has been exhibited in the problem of Amexicals
gcientific manpower., General Donald Putt stated the cage in strong
terms when he said, "Our economic growth and our national prosperity
in the future lies (sic) squarely on the shoulders of our scientists and
engineers. "™ 'The National Committee for the Development of Sci-
entists and Engireers, established by Presgident Eigsenhower in 1956,
is studying various aspects of the problem such ag the utilizatio;n of
scientisty, engineers and technicians, and a survey of facilities and
faculties of engineering and technical Schddls.P-/ Recert developments,
which have brought fo light Russia's great advances, have intensified
the realization that not only progress, but possibly surviyal, may be

3/
contingent upon. solving the problem.

_l_/ L#. Gen. Donald L. Putt, "Our Persgonnel Shortage!, Vital Speeches,
(Fuly 15, 1955), 21:1371-3.

3_/ Martha A. Shull, '"The Critical Fields of Science and Engineering',
National Education Association Journal, (April 1957), 46:268.

;3_/ Donald Quarles, ''Cultivating our Science Talent-~-- Key fo Long-
Term Security", Scientific Monthly, (June 1955}, 80:352-5, )
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This iy a far cry from the situation in 1891 when John Campbell wrote,
WThe increased attention given biology.....has had the effect of almost
overstocking the market with men thoroughly trained in the methods of
teaching and research, ! _1_{

V'We are riot attracting enough able students into scientific careers',
the andlysts state, and they begin to cite all the factors which inhibif the
high-~gchool student from: continuing work in science im college, High-
school science teachers have borne a large share of the condemnation
for mnot lighting the flame of interest, or fanning it into a possible career,
though ‘thix censure iy often softened by, "What could you expect on the
galariey they are paid?¥ Amnouncement that the Science Talent Search
awards, given by the Westinghouse Educational Foundation are to be
tripled this coming year shows that steps are being taken to encourage
promising regearch scientists.i/ Another suggested solution to the
problem is to increase the ''broad base of our educated population from

3/

which gcientigts and leaders in other fields must come',

E_/ John P. Campbell, Biclogical Teaching in the Colleges of the United
Stdtey, Washington Government Printing Office, Washington, D.C.,
1891, pp. 132-3.

_2-_/ Science News Letter, (August 31, 1957), 72:133,

;3_/ Alan T. Waterman, "The Science of Producing Goo& Scientists™, The
New York Times Magazine, (July 31, 1955), p. o* .




3.
Towards such an end the National Merit Scholarship Corporation in 1956
granted 556 scholarshipy to high-school seniors, an average dward of
$628 a year for four years.y The suggestion to give '"national recogni-
tion to those who excel in the gcientific and engineering fields’ ;2-/, illus-
irates a different approach to the problem.

But ‘what of those students, who either because of inspiring .‘I:ea,chers
and family, or in spite of its Iack, hdve pursued their scientific interests
and graduate from college with a bachelox's degree in some field of gci~
ence? '1g the economic and social inyestment in professional training
Securing a maximum return? ‘7:5-/ Can our courtry count on thege people
as part of their weientific manpower supply? Since statistics of this na-
ture are usudlly quoted in terms of numbers of college graduates, it
seemed appropriate to study the cdareers of science graduates from
various colleges. For the sake of convenience this study way limited to
college¥ in the Boston area. In particuldr the writer attempted to investi-

gate the professional lives of graduates in biology 5, 10 and 15 years after

graduation in order to determine whether those trained in biology are

}_/ John L. I;Iolland and John M. Stalnaker, An Honordry Scholastic
Award!, The Journal of Higher Education, {October 1957), 28:361-8.

2/ Arthur S. Fleming, "Nation's Interest in Scientists and Engineers",
Scientific Monthly, (June 1956), 82:282-5.

3/ Helen Wood, "Occupational Mobility of Seientific and Technical Per-
sonnel, Occupations, (May 1950), 28:510-3.
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active in their field at a later date. Aw an indication of the need of a fu-
ture study, a sampling of chemistry graduates from these institutions was
included.

The initial questions were:

1) What percentage of persons who had received theix
baccalaureate degree in biology are now doing work in their field 15
years later?

2) How soon after graduation was biology 4% & career
abandoned ? |

3) What were some of the principle factors regponsible
for the defection?

4) What percentage of thoge women who had Ieft for mari-
tal redsons might be expected to return to their field when their family
grew up?

Such a study seemed significant from. the standpoint of the prospec-
tiye scientist and the country ag a whole, Although there is no wish to deny
the value of gcience in a liberal educ‘ationy , the rigorous training in
that field, which is part of the requirements for a bacheloxts degree,
geems Inappropriate for a future clubwoman or businegsman, at a time

when there is such an acute shortage of trained personnel and facilities

1/ George E. Nelson, The Introductory Biological Sciences in the Tradi-
" tiomal Liberal Arts College, Teachers College, Columbia University
Contributions to Education, No. 50l, Teachers College, Columbia

Universgity, New York, 1931,
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for training them, If a more realistic picture were painted of their *pos‘-
gible futures in science, by those attempting to guide high-school and
college students, we might be able to reduce such wasted training and
more effectively use our teaching falent to augment the gcientific forces
of our country. This might include an apprentice system for talented
high-gchool and college science ptudents, such ag the training program
at Jackgon Memorial Liaboratory in Bar Harboyx, Mainey, where each
year many students aré¢ introduced to the techniques of cancer research.
This would not only aid in the 'deyelopment of student's scientific abili-
ties, aptitudes, interesis and social values!, but would offget the Yglam-
orized picture of reseaxch Wo-rk’_“g\/which frequently leads fo digillusionment
when routine laboratory matters are the daily tagk. And finally, elucidst-
ing the sourcew of dissatisfaction could be a first step i ameliorating the
professional problems encountered by the budding scientists before they

leave fox greener pastures.

_l_/ Science News Letter, (September 15, 1956}, 70:168,

2/ Philip Pollack, Careers and Opportunities in Science, E. P. Dutton
and Company, New York, 1954, p. 45.



CHAPTER II

A REVIEW OF THE LITERATURE

Since the launching of the Russian satellites, the public has been
aroused t¢ a fact long known to those working in the field: -~- there ix
a gerious lack of trained scientists. Propowals for alleviating the
'shox,:‘l:a'ge are mdde daily, but considering the years of fraining inyolyed,
‘we cannot expect an overnight increase in number of scientists oxr a
complete shift in educational emphasgis, The gituation iz compounded

by the fact that the teachers, reeded to train the next gerneration of sci~
Y

en'tisfﬁs) are being lured by industry's more attractive salaries.  Yet,

as Knapp and Goodrich mentioned, '..1o assure the continued progress
of science, it is obviously necessary to maintain a steady flow of com-
petent young people into the profeszion’. -Z-/ Asgociated with thig iF the
need for more effective utilization of those who haye been trained asg

scientists. It will be the aim of thix study to 'determine', ir the field of

biology, the extent to which such training has been utilized.

1/ Anonymous; "I Am a Kidna'p'gr of Sorts', Saturday Evening Post,
~ (September 14, 1957), 230:42.

2/ R. H. Kuapp and H. B. Goodrich, Origins of American Scientists,
The University of Chicago Press, Middletown, Conn., 1952, preface.

-6 =



The exact gtatus of gcience education in this country has been a
matter of considerable disagreement. 'Expanding opportunities in sci-
ence and technology haye not been attractiyve enough to reverse the
decline in student iﬁterest’“}—/, stated Edward Palmquist at a colloquium
whoxge topic was ""The Growing Shortage of Scientists and Engineers'’.
Yet the statistics do not bear out this Ydecline in student interesgt!. In
spite of the modern tendency towards 'adjustment'’ and Ydo-it-yourgelf!!
education, there are more students than ever submiiting themselves to
the rigors of science courses. With the large increase in total high-
school population during the past 50 years, this steady increase in the
numbeyr of students enrolled in science and mathematicy courses could
still be viewed as a decrease in the percentage of high -gchool students
in such courges. However, a 1957 United States Office of Education re-
port_z'/ﬁnally showed an increasge in the percentage of high-school enroll-
ment in science and mathematics, the first since 1910. In addition, though

admitting wide regional variation, Van Cleye Morris states that there

are now more gchools offering these courses, and 94 per cent of our

y Edward Palmquist, The Growing Shortage of Scientists, Proceeding of
the Sixth Thomas Alva Edison Foundation Institute, New York Univer-
sity Press, 1956, pp. 41-42,

2/ Science, (September I3, 1957), 126:499.
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high~gchool students attend schools where chemistry br physics is avail-

1/
able.

Once corralled in the science class, the next problem jin our V'sci-

the student's
entigt production Iine' is maintaining / interest. That competent

gcience teachery exigt ig verified by the position given them by many
superior science students, The 1952 and 1953 winners of the Science

Talent Sedrch were analyzed by Robert MacCurdy in an attempt to Mden-
2/
tify the future scientist and guide himy towards a scientific career!,

A strong charactéristic common to many of the 600 wirners was a con-
3/
sideration of the science teacher as a Wather figure!..  Ascher and
4/
Nichamin point out that much of the counseling for science careers

falls on the shoulders of the gcience teacher, and will continue to do so
5/
until we haye ¥, . an improved guidance program'l with coungelors aware

of the possibilities and limitations of science ay a profession, The home

1/ Van Cleve Mo:m:is, VTyraining of a Scientist!, Scientific Monthly,
(September 1957), 85:126-9.

2/ Robert Douglag MacCurdy, "Characteriatics of Superior Science
Students and their own Sub-Groups!', Science Ec‘[ucatlozr, (February
1956), 40:3-24.

3/ Robert Douglag MacCurdy, 'Characteristics and Backgrounds of
Superior Science Students!, School Review, (February 1956), 64:67-71.

4/ Samuel Ascher and Philip Nichamin, 'Public Partnership in Science
Guidance'!, School Science and Mathematics, (February 1956 ),56: 51-3.

5/ Ibid.
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and family also haye been credited with inspiring children towards sci-

ence, and again MacCurdy found that these Sciénce Talent Search

1/
‘winners were marked by a !'stable, cultured and educated family'.™

Other factors regponsible for scientific interest are the Science
Club Movement, organized in 1942, and now encompassing 12, 000 clubs
and 200, 000 ;membersij, and. the Science Fair Moyement, which as
Pollack cited ', .. encourages original research projects in the pre-
college students'’. é‘/ An estimated 88 per cenf of the 1956 National Sci~
erce Falr participants will become scientists and engineers, according
to one report. = Thisg figure is on the basis of a survey of the first five
National Science Fair finalists, at which point most wexré in school study-
ing sci‘efnce.._s-/ But regardless of their final vocational choice, at least
welve progressed past the high-school level and now have capablé students
studying science in college. There iz further evidence that competent
students have scientific interegts in the fact that 50 par cent of the boys,

(but alas, omly 16 per cent of the girls), who were semi~finalists in the

“

1/ Robert Douglas MacCurdy, 'Characteristics and Backgrounds of
Superior Science Students'!, op. cit.

2/ Philip Pollack, Careéry and Opportunities in Sciernce, E. P. Dutton
and Company, Inc., New York, 1954, p. 10.

3/ Ibid., p. 1L

4/ "What Happerns to Science Fair Participants?, Science, (June 22, 1956)
T 1231 ‘

5/ Only 10 of the 131 college students weré in non-gcience fields.
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National Merit Scholaxship competition of 1956, named science or en~-
1/
gineering as career goals. N
2/

On a more pessimigtic side Finkel discusses the untold numbers
of high-school science students whose natural interest has been dampened
along the way. .A lack of information on the part of principals, heavy
loads and poor training of many science teachexrs, and guidance counse-
lors who are not interested in science, are some of the factors which
act to discourage many would~be scientists. Many, such as Tryﬁ:en,é/
stress the need for hig]:;er standards at the high~school level, with more
meaningful and challenging courses to attract competent students., since,

as Dollard points out, ''...sclence, as a creative activity must compete

for talent against all the other exciting and socially useful professions
4/

‘—

and vocations ('

The low estate of both the scientist and the teacher of science:, which

5/

Morris  talks about, was attested to by a recent study by Margaret Mead

1/ Science News Leétter, (March 24, 1956), 691184.

2/ Maurice Finkel, "A Science Career: How the High School Affects the
Choice!', The Bulletin of the National Association of Secondary=-School
Principals, (Septeraber 1957), 41:45-9. S T

3/ M. H. Trytten, "Soviet and U. S. Professional and Technical Man~
power'', Science, (Fuly 5, 1957), 126:11-15.

i/ Charles Dollard, '"Current Problems in Perspective’, The Scientific
"~ Monthly, (June 1956), 82:277-81. S

E/ Van Cleve Morris, op. cit.
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and Rhoda Métra.ux . Although “science' was considered fayorably by
the 35,000 students whose essays were analyzed, there was a strong
negative response to science as a career for themselyes or their future
mates, or in other instances when they were involyed personally.
Philip Pollack’s conclusion that the $3,000,000,000 spent eyery year on )
regearch in the United Stg.tes,indicates that "... the attitude of society
towards the man in the Iab coat is today one of deferem:e“é/does not seem.
warranted, if the Mead and Métraux findings are indicatiyve of our adult
population as well as high-school students. The Edison Foundation is
endeavoring fo ''.. enhance the admiration for scientists and inyentors
ag heroes among our young people";i/, but there is still the strong im=-
pression of the scientist as one who works, as Dollard states, ', .under
wraps, on small segments of highly specialized problems defined by
someone else' é[

Dr. James Killian emphasized the loss in our mcientific x:;lanpower
resources béi:wee:.l high-~school and college graduation, when he said,

', . .of the ablest 50 pexr cent of high~school graduates, only about a

third receive college degrees. He also citeg the "... importance of

‘ /
1/ Margaret Mead and Rhoda Metraux, '"Fmage of the Scientist among
High School Students', Science, (August 30, 1957), 126:384~90.

2/ Philip Pollack, op. cit., p.27.

éj The Growing Shortage of Scientists and Engineers, op. cit. p.l.

fl_/ Charles Dollard, op. cit.
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motivating and using more of our exceptiondl talent and directing our

1/

attention to its conservation and cultivation'.  Statistics quoted by
2/
Armsby, which show a 50 pex cent. decrease in the number of bachelor's

degrees in the sciences between 1949 and 1957, seem to bear this out,
though how much this reflects a reduced college population due to a low
birth rate during the depression is difficult to ascertain. The Wesleyan

3/

study " to determine the effectiyveness of several hundred colleges in the
4/

production of scientists ,  and the underlying factors that inﬂuencc,; men
to enter a career in science,had some startling results. KXnapp and
Goodrich found that the "production of scientists is inyersely related

to size and to vocationalism of curricular emphasis! .é/ Small liberal
arts colleges with a strong intellectual orientation, such as Reed,
Swarthmore and Oberlin, produced more scientists per total number

of male graduates than vocational engineering institutions ox larger

6/

universities.

1/ James R. Killian, Jr., "Augmenting our Scientific and Engineering
Manpower Resources'', School and Society, (June 22, 1957), 85:213-7.

2 / Henry Armsby, '"The Manpower Situdtion in Engineering and Science'l,
The Growing Shortage of Scientists and Engineers, op, cift., p. 6.

E/ R. H. Knapp and H. B. Goodrich, op.cit., pp. 3-5.

4/ "Scientist! ig defined as a Ph.D. recipient or !'starred scientist"
from American Men of Science (1921 and 1944).

5/ mid., p. 291.

6, / With the exception of California Institute of Technology which ranked
"~ second.
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The manifold reasons which convert an "interest in science' into
a vocational decision have not been fully analyzed. That many drift inte,
a vocation without first determining, as Ho suggests, '..what prepara-
tion is required, what the opportunities are, and what rate of progress
may be 'exp‘ected“l‘/, is evidenced by several studies of job dissatisfaction
and vocational mobility. Based on past statistics, a prediction was madez‘./
for the college graduate of the class of 1956, that 10 per cent would quit
their first job within a year and one~third would quit within 5 years for
such reasons asr (1) }?iigh,e’r’ pay (Z) geographical re-location (3) a chance
for greaterx responsibility. This trend to vocational mobility creates, as
Uhrbrock é/points out many problems for industrial and research concerns
who expend a great deal of time, effort and money in training programs.

According o Wrenn's studfi/, 19 per cent of the Stanford graduates

analyzed would not re-select their present vocation, though there was

twice as much yocational dissatisfaction among those who did not follow

£/ Ching~Ju Ho; Personnel Studies of Scientists in the United States,
Bureau of Publications, vol. 298, Teachers College, Columbia
University, New York, 1928, p.l.

2/ "What's Ahead for College Graduates', Changing Times, (June 1956),
10:6. T '

3/ Richard S. Uhrbrock, ""The Role of the College Placement Officer,
Personnel and G}lidance Journal, (Apxil 1956), 34:487-90.

é/ C. Gilpert Wrenn, '"Vocational Satisfaction of Stanford Graduates™,
The Personnel Journal, (June 1934); 13:21-4.
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out their college decisions. Koos made an earlier study of graduates
of Beloit College between 1917 and 1922 to determine the reasons behind
the selection of a. major field and the relationship of the major field to
activities since graduation. Only’ 50 per cent of the men and about
79 per cent of the women were utilizing their major subjects in yocatiomal
pursuits, though less than 10 years had elapsed since graduation..

Dorothy Dyer's analysis 2 /of the permanence of vocational interests
of college men in relation to (1) the time the choice wds made, (2) the
chief origin of the cheice and {3) ratings by, Strong's Vocational Inter-
est Blank, indicated that '"..yocational choice made in the senior yedr
of college held j:hrough at least 10 years of occupational histozry™ for
72 per cent of the 89 cases studied. The effect of the dépression period,
however, is difficult to put-into statistical terms. Jn addition, it V\;'a;s’
mnoted that vocational decisions, made early in life,haye the greatest
holding power.

A gurvey was made of the 24,000 college graduates employed by
General Electric in 1957 ;?/ » to evaluate their higher education in order

to determine the "...impact of various typeg of education upon the de-~

1/ Leonard 'V:anrerrf: Koos, The Junior College, University of Minnesota,
Minneapolis, May 1924, pp. 281=6.

2/ Dozrothy T. Dyer, "The Relation Between Vocational Interest of Mén
in.College and their Subsequent Occupational Histories for 10 Years'",
Journal of Applied Pgychology, (April 1939), 23:280-8.

3/ What they Think of their Higher Education, Educational Relations
Service, General Electric, 1957.
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velopment of managerial and professional skills" . Ormly 54 per cent
of the non~engineering group would choose the same course of study
dgain. J 3/

That this dissatisfaction with undergra.duatee( studies is not limited
to libeéral arts graduates, is seen in the survey made by Matthews and
Schwaxtz of Yale College graduates, class of 1946, 10 years 1a'1:er4/.

Of the 53.3 per cent who had majored in engineering during this war
period, only 24.3 per cent were still working in the field.

Dean Wilfred Lake of the College of Liberal Arts at Northeastern
Univexrsity in 1954 carried out several follpw—-up studies Ejon. stidents
who had graduated from that school in various depdrtments. No statis=-
tical analysis was made of these unpublished studies, but evidence of

changes in profession was noted.

1/ Ibid., p. 3.
2/ bid., p. 6.

_:i/ In reference to the study to be described in this paper, it ig interesting
to note that biology and geology were the sciences most frequently men=
tioned as 'lacking in business value' (p. 7), though they ranked high
as courses which ""contributed most to your use of leisure time'. (p.8)

_4_1_/ Samuel W. Matthews and Richard D.. Schwartz, '"The GClass of '46
Looks at Ttself'", The New York Times Magazine, (June 10, 1956),
p. 14 « 15% ’ ' o )

2 | Dean Wilfred Lake, Unpublished surveys of Northeastern Umversit}f,
Northeastetrrn Graduates, Boston, 1954.
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In another study discussed by Koos of the occupational destinge
tion of college gradudfes, there was an attempt made to determine the
shift in occupations by comparing classes I year dfter graduation and 10
yéars after graduation. The 60 per cent who were in educational fields
a year after graduation included, not only those who were actually teachers,
but 4 Iarge group of graduate students. Ten years after graduation, educa~
tion claimed only 25 per cent of the group. The Targest ghift oyver the years
was to adminigtration, business and the professions. .Another striking
fact was that, at the 10-yedr period, 60 per cent of the women were home-
makers.

Thig orientation towards marriage of the female gollege student,
was also noted in a survey by Christensen and Swihart ﬁlof, 223 genior
women at Purdue Universgity in 1953, though one~third wanted to'..
supplement homemaking with outside employment' between 21 3;nd. 25
years affer graduation. A similar study of five freshman classes and
four genior claszes was conducted at Vassar Coﬁege 3/ . Bureau of

Labox statistics show that only a small proportion of college girls want

to prepare themselves for professional work. Many feel that they must

_11 Lieonard Vincent Koos, op. cit., pp. 287~9%4.

Ej Harold T'. Christensen and Marilynn M.. Swihart, "Postgraduation
Role Preference of Senior Women in College'', Marriage and Family
Living, (February 1956), 18:52-7.

3/ "Is College Educa.tlon Wasted on Women?%, Ladies Home J ourna.l
(May 1957), 74: 78-9%




17
choose between marriage and serious work. Many marry immediately
after gr'aduation:; others work at something below the ".. level of their
ability'! or attend graduate school to "mawk time'’. .All this while the
need for trained people grows more acute eyery year. While preparation
for a professional career is not the primary aim of liberal education, it
is interesting to note that students with professional ambitions tend to |
weather their seniox year best.

In 1956 the Department of Laboxr y:ﬁepqrted. that 80 per cent of women
college graduates were employed six months after graduation. However,
1, . relatively few of the women secured training which could be utilized
in shortage occupations other than tea,ching”éjwith a mrere 3 per cent
biological sciénce majors 2/ . These statistics were hased on a survey
of 108 colleges and uniyersities in all sections of the country =~==-=a
stratified random sample of 81,000 representative women. Eighty per
cent felt their jobs '"contributed to vocational development™, ''were
meeting economic needs'' and admitted a relationship between undergradua.teiﬁ
field of specialization and their first job. The latter was especially true
for those irained in teaching and the sciences,.. Almost all commented
fayorably on their first jobs. About half of i:hose.‘q‘uestioned viewed theix

employment as femporary, and only 26 per cent admitted planning a career.

1/ Employment after College: Repori om Women Gradua.tes, Class of 1955 o3
U. S. Department of Labor ==~ Women's Bureau, U. S. Government
Printing Office, Washington, D.C. 1956.

2/ 1id., p. 3.
3/ id., p. 7.
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The widespread occupational shifts noted in all the aforementioned
studies is in sharp contrast to the study by Anne Roe of 64 eminent sci-
.entistsy . Only one pf thése high~ranking men ever .. seriously wanted .
to do anything. else" _2_/ From an analysis of the case higtories of these
men, Dr.'Roe concluded tl;at the digcoyery of the possibility of doing
resedrch on their own was usually the determining factor m their choice
of a career. Scientific research to such men is a ''calling* ‘2/--- the
freedom for ''constructive exercige of the mind upon thé material world™.
Since, as Pollack states, science is not for the young man or woman who
Imeasures success ”soleiy' in terms of money'* = » the scientist, as
Wendland points out, must find Yenjoyment, satisfaction and reéal £uﬁ.’ﬁi/
in his work, to make it a career.

However, proper qualifications are important, in addition to enthii=-
siasm, and the need for graduale iraining and specialization is not always

apparent to the person receiving his bachelor’s degree. Then too, the

length, cost and rigor of thig additional training discourages many.

_l_/ Anne Roe, The Making of a. Scientist, Podd, Mead and Company,
New York, 1952. S

2/ Ibid., p. 8L,

. , +
3/ "The Scientists'f, Fortune, (October 1948), pp. 107~1Z .
i/ Philip Pollack, op. cit., p. 144.

5, / Roy Wendland, "Why Not Make Science Your Career?", School Science
" and Mathematics, (June 1955), 55:417-22, o )
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Meyerhoff mentions. that, "The one-degree scientist is often little more
1y
than a technician.!” Pollack sfates, "You cannot advance very far in
2/
certdin fields of agriculture unless you have an M.5. or Ph.D. degree."

For a medical research worker with the U. S. Public Health Service
Pollack emphasgizes that an-'"M.S. degree is adyisable ~- or, better still,
a Ph.D. degree"gl. Often it is financially necessary for the recent
college graduate to find & job. As King says, "It is difficult to estimate
how many potentially ablé research scientists never attain positions
commensurate with their talents for haying posi{poned graduate education
until it was out of reachﬂi/. Fellowships, such as those administered by
the National Science Foundation 5‘/, are giving the opportunity for graduate
education to many of tomorrow’s. scientists. In the past the PhiD. degree

wag more of an-"academic union card' nieeded only by those planning to teach

or do research within the university. In 1928 when Ching-Ju Ho - studied

l/ HoWa.rd A Meyerhoff The Growmg Shorta.ge o:E Sc1enj:15ts and Engmeers,
op. cit., p. 27

2/ Philip Pollack, op. cit., p. 139.
3/ id., p. 169.
4[ Ronold King, "From Schoolroom to Research Laboratory -~~~ A Problem

in Education'', Ame rica:n ,Assoclatlon of Universlty Professors BuIIetin,
(June 1957), 43:306-18.

5/ Harry C. Kelly, ""The National Science Foundation’s Program in Educa~
tion in the Sciences, The Educational Record, (April 1957), 38:91-9.

6/ Ching-Ju Ho, op. cit., p. 22.
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9,912 successful male scientists, more than half were teachers, and ahout
60 per cent hdad Ph.D. degrees, with considerable variation depending
u.pon the branch of science analyzed. The National Science Foundation 4
reported that inm 1953-1954, there were 70,000 scientists employed by

colleges and univexsities ~-- one=third in the 'life sciences''. Universi-

ties, as Pollack mentions, offer 'freedom to carry on independent research

2/

to compensate for lower salaries'  , but this makes for a difficult decision

when devotion to one’s profession comes: in conflict with more materialistic

urges. Now, as that same author states, private industry .also ' .. prefers

3/

Ph. D. gciéntists in its laboratories, and pays them higher salaries! .

Of the 50,000 scientists surveyed during 1954 and 1955 by the National
Science Foundation, 40 per cent had Ph. D. degrees. —4‘/

Since salary prospects are among the major incentives in career
selection, it.is of note thdt the median salary in 1956 of these scientists
was. $6,52 52/ The Knapp dnd Goodrich study, referred to earlier, noted

that scientists tend to come from the lower-middle class groups because

individuals ... rarely select occupations offering economic returns

1/ Science, (Septembexr 6, 1957), 126:442.
2/ Philip Pollack, op. cit., p. 30.
3/ id., p. 25.

i/ "Scientists! Pay, Sc;igni:iﬂc An;e;ican, (Febriiary 1957}, 196:56.

5/ Fyen lower salaries for teachers was noted.
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inferior to those which they have been accustomed’f; and scientific careers
are considered as haying ".. limited ecomomie prospects® J_;/ One of the
problems associated with the scientists’ salary has been called 'salary
telescoping" .3/ This refers to the narrowing gap between scientists”
pay and the salaries of craftsmen, resulting in a relative lowering of status.
for the former.

It is evident that salaries are only part of the motivational problem.
As Roe says, ""To work with a congenial group, to be needed and wélcomed
by that group are important aspects of the satisfactory job %/ Clogely
associated are persondl regard and social prestige. As she zlso points
out, "Feelings of personal esteem are . . . closely linked fo the amount
of responsibility the job enta.ils"é/, and responsibility inyolyes recogni-~
tion. For comparison we note the high rewards.Russia gives her pro~-
ductive scientists -~~~ high salaries, more freedom and gréater prestige.
Algo there is military service exemption for physici‘sts » mathematicians
and engineers E/ Though not advocating that education should be an

instrument of the state, or asking for a one-gided emphasis on technical

1/ R. H. Knapp and H. B. Goodrich, op. cit., p. 292.

2{ Anonymous, "I Am a Kidnapex of Sorts', op. cit.

3/ Anne Roe, The Psychology of Occupations, op. cit., p. 9.
4/ Ivid., p. 33.

i/ M. H. Trytten, op. cit.
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education, this writer feels that the same motivational principles apply
in our country.

Most scientific research projects depend on a mass of informition,
assembled after completion of Iaboratory procedures, discovered by the
technical staff. It is the unusual superyisor who gives his technical
assistants any more than a casual acknowledgmeént in his publications.
Small wonder that laboratory.adminigtrators ponder over the yapid turnover
in personnel. Sixty per cent of the fémale bioclogical science majors be-
come biological technicians, starting at an average saldry of $3,038 a
year, as compared with an average salary of $3,141 a year for all women
graduates employed full timeé ;L Here ig 4. potential source of scientists,
if laboratory work could fire up their enthusiasm eénough to convince
them to return to graduate school or give their job: more than a '9~5%
interest. In 1946 Virginia Shapley wrote: !""The dontinmuance of women
in scientific work is essential to replenish our depleted scientific re-
sources., 'gj More receéntly Otto Rraushaar commented: !Since there
is nmot enough manpowér to go around, the nation will haye to depend more

3/

and more on trained Womanpowe'r.‘r' Undoubtedly the problem of career

L/ Employment aftex Colleége, op. cit., pp. 12«15.

E/ Philip Pollack, op. cit., pp. 186=-7.

3/ Otto F. Kraushaar, ""Science and the Education of Women', Agsocia~
tion of American.Colleges Bulletin, (March 1957), 43:89-94.




23
and/ox marriage will haye to be worked out first, but it will never be solyed
until it is faced. |

1/

On theé more positive gide, Pollack mentions that a career in gciénce
offers: good employment security, because of the overwhelming demand for
scientists and fedchers of sciénce. .Also, for those who achieve prominence,
. Ho E/poin‘l:s out that it. can be expected before one ig 50 years old. Finally
we return to the point discussed eaxlier -~~ the persondl gatisfaction derived
from exploring the unknmown. Roe found that scientific research is a very
gatisfying manner of life for all who have pursued it wholeheaxtedly. ‘ii/

It seems as if the crux of the maitter ig that occupations must fill the basic
psychological needs of the individua:lv.i/ The relative importance of these
rieeds should he weighed carefully, in relationship to the opportunities and
requirements: of the various vocations, hefore embarking on 4. career in
science or any other field.

The present study was undertaken in an effort to determine: (1) the
amourt of oécupational mobility for a group of college graduates trained
in biology, (2) whether scientific work is viewed as a lifetime profession

early in their career, and (3) the reasons why many, disrégarding years

of scientific education and training, change vocation..

1/ Philip Pollack, op. cit., p. 34.
Z_/ Ching-Ju Ho, op. cit., p.29.
3/ Ammé Roe, The Making of & Scientist, op. cit., ps 82,

f:_/ Arme Roe, The Psychology of Occupations, op. cit., pp. 23-39.




CHAPTER IiI
PLAN OF PROCEDURE:

1/ :
In 1950, Helen Wood -wrote, "The ideal study, which would follow

the work histories of a representative group of college graduates with
training in specified subjects and discover the fields into which they moved
and the factors underlying their occupational shifts, has not yet been under-
taken.” The search of the literature, described in the preceding chapter,
revealed few attempts to amalyze the subject of yocational utilization of
academic training in such a manner. With this goal in mind,the writexr

beégan this study of the occupational histories of graduates in biology.

1. The Years Studied
First, it was necessary to determire the period of years since
graduation which were to be analyzed. Five, fen, and fifteen years seemed
reasonable spans, during which graduaté training is completed, marital
positions defined and vocational plans clarified. It seemed as though a.
suryey of a group 15 years after graduation would give complete informam

tion as to how many graduates in biology were actually productive scientists.

I[ Helen Wood, ''Occupational Mobility of Scientific and Technical Perw
gonnel", Occupations, (May 1950), 28:510-3.

.7
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Except for shifts to more administrative positions, not always a matter of
choice, a congiderable amount of occupational stability was assumed after
15 years, in order to delimit this study. (See recommendations for fur-
ther study.) But if wé wished to pin~point the sources of di;ssa,tisfaction
which had caused any change in vocation, it seemed necegsary to include
the 5 and 10 year periods,‘ when such reasons would be more easily recalled.
To inquire too soon after graduation as to v;catio;nal plans ig not. very mean=
ingful. For many, early job experience has profound effect on their pro-
fessional lives, either wesulting in a desire to return to school for graduate
training, or a complete shift in fields. In the case of women, their careers

are often contingent on marital factors not always obvious a year or two

after graduation.

™

The decision to study hiology graduates from 1942, 1947, and 1952
presented an initial bias in the sample. 1942 was a war year, and males,
who were fortunate enough to be allowed to continue their studies, were
guided into scientific fields, both by the demand for scientists and since
the alternative was more front-line activity.. For such students. there
was not always the opportunity to continue in graduate school and, the
G.1. Bill not withstanding, this presented problems when they returned
from the service. The class of 1947 was also a war class. A large per=
centage of this class were returning yeterans who were completing under-

graduate work. In their case the restrictions of age and money were
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more pressing than a geleéctive service board in defermining whether they

would continue in graduate school.

2. Securing the Sample

The matter of determining the sample was settled more on the basis:
of convenience than on statistical grounds. It was realized from the outset
that the limited size of this study was a statistical drawback, and it was
hoped that the final generalizations would still be valid. In any case,
reagons for leaving scientific work, the need for graduate training and the
possible dissatisfaction with undergraduate studies would come to light.
There was the additional biag factor inherent in all questionnaire studies,
when anything less than a 100 pex cent return ig achieved m===- those who
have been particularly successful or extremely dissatisfied are more apt
to respond.

The colleges, whose alumni were studied, are all in the Boston area.
Some schools were contacted in person, and others were able to handle
the paper work involved by themselyes and sent the writer the final list
of names and addresses. .Amn initial telephone call was made to each school
to determine whether school policy allowed outsiders to secure the necessary
information to contact their alumni. Another problem was whether the
names of graduates in biology during the desired years could be obtained
without combing throu;;h the individual records. The following is a list of

colleges whose alumni are included in the sample, together with the means
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6 by which the names were collected,

1) Massachusetts Institute of Technology

2)

The desired list of names was copied from the 1947 and 1952
graduation programs on file in Hayden Library. Degree recip-
ients are listed according to field of concentration., At the
Registrar's Office the mames from the 1942 commeéncement
program were obtained. However, 1942 was before the M.I T.
Biology Department wag reorganized, and biology covered fields

such as: Biclogy and Public Health, Public Health Engineexing,

-Biophysicg, and Food Technology and Industrial Biology. After

the complete Iist of names was compiled, the Alumni Office
kindly looked through their files and mailed the most recent
addresses.

Radcliffe College

The 1igt of names wds obtained from the Registrarls Office
copy of commencement programs, where field of concentration
had been indicated, The catalogs in the Alumni Office provided
proper mailing namep and addresses, Included in the sample of
bioclogy graduates were those from the smaller department of

biochemistry.

3) Haryvard College

Graduation programys are on file in the Archives Room of

Widener Library, Only recipients of homor degrees had any



4)

5)

6)
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indication of their field of concentration. The only possible way
to find the names of non-henors graduates would be to check the
individual records of about 5, 000 students for the three desired
yedrs, a task of emormous magnitude. For thig reagon graduates
of Harvard College were not included in the gereral sample, but
are digcusged ds a geparate group. .As in the case of Radcliffe
College, both biology and biochemistry were considered. Most
recent addregges were obtained at the Alumni Office,

Bogton Univergity

Af the Recorder'’s Office of the College of Liberdl Arts, names
of graduates in biology weré obtained from cards W];.ic’h indicated
the field of concentration, At the Alumni Office the correct mail-
ing names and addresges were secured,

Northeagtern ‘UniVerS—ity

Records of graduates, which had been used by the Placement
Office and therefore showed the field of concentration, are now
on file in the Alumni Office. Here, too, are the files of mailing
addresses, Included in the sdmple of biclogy graduates were a
small group of Pre-med majors.

Simmons College

A secretary at the School of Science, handled the whole matter
and gent the writer the final Iist of namey and addresses for

graduates in biology.
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7) Brandeis Uniyersity

In thiy relatively young univergity, the first year in which
there were graduates. of interest to this study was 1952, Tn
that year there weére seven biology graduates. A Tettexr from
the Registrar outlined their vocational history. These alumni
will be discussed deparately but not included in the samplé,

8) Wellesley College

In response to a telephone call and subgequent request by
mail for the necegsary informatior, a complete list of names
and addresdes of graduates in zoology and botany wasg sent from
the Office of the Recorder, This is the only schodl where &
random group was sent the questionnaire, This was due to in~

sufficient forms and the lagt minute inclusion of this college.
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The following chart outlines according to the three years studied,
the number of alummni from each college to whom 'quésﬁémaires were

sent,

Table 1. Distribution of Questionnaires Sent to Biology Graduates

School Year of Graduation Totals
, 1942 11947 {1952

M @ 1) 1@ )
Mass, Inst. of Tech. .| 15 2 6 23
Radcliffe . . . . . . 5. 16 | 12 33
Boston U. + « o » » 16 20 | 47 83
Northeastern U, , . 2 16 21 39
Sinmong . . . . . . 8 5 8 21
Wellesley, . . . .. 13 7 | I ‘ 41

‘Total -{ 59 | 76 {105 ‘ 240
Haryard "lf/ e e e e 2 z } 15 19

3. Preparing the Questionnaire
Having secured the total ligt of over 250 names #4nd addreszes, the
next step was to prepare a suitablé questiommaire, Appendix A is & gdm-

ple of the final two-page questionnaire which was ®eroxed and mailed,

1/ Harvard graduates were not included in the group analyzed, but are
discusged geparately.
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together with a. gtamped, self-addreéssed envelope and covering letter,
to the entire group.

Items 1 (Nai:me"), 2 (Address) and 3 (Date) were included as a conyen-
ience to the writer. The posgsibility of sending duplicate mailings to those
who did no} return the initial questionnaire was considered, in which case
a means of checking off those who filled out the forms way needed. The
fact that all information would be kept confidential was noted in the cover-
ing letter. (See Appendix B). Of all those who did respond to the ques-
tionnaire, only two voiced objection to including their identity.

Ttems 4 (College attended), 5 (Undergraduate field of concentration),
6 (Degree received and date) and 7 {Graduate school: Numiber of years,
degree received and date) ask for educational history, both undergraduate
and graduate.

The critical questiongwas asked in Item 8 (Doeg your present posi-
tion involve work of a scientific nature? ). This was the question that
would diyide the respondents into a) those who wexre still utilizing their
undergraduate scientific education and b) those who had Ieft gcientific work.

From the 'scientist! the writer wished to find out whether scientific
work was viewed as & permanent profession and therefore Item 9 (Do you
expect it to be a lifetime profesgion?). This was especially important for
the more recent graduates, where more occupational mobiIif:y was expected,

From the 'Vmon~gcientists!! an attempt was made to discoyer the rea-

sons for their vocational change, and Item 10 was included. (Did you change



fields for ....., ?)

Ttem, I1 (If you are not at present employed do yq
directed to the homemaker and student in oxder to obf
whether those, not presently employed, were part of {
supply, both in general and for science in parficulax.

Item 12 {Though not intending to refurn to work j
forced it, 'would it be to scientific work? ) was a:h:;rpot
to test yocational satisfaction in the group that did not
work.

Another hypothetical question was asked in Item

32

u plan .... 7} was
zin an indication

bur future manpower

f circumgtances

hetical question

plan to return to

13 (If you had your

undergraduate work to do over, what would be your figld of concentra~

tion? ), to determine satisfaction with undergraduate s
be related to vocational satisfaction but might algo ind|
work as viewed by the graduate.

Item 14 (Have you felt the need for a graduate de

tudieg. This would

icate lacks in college

gree? ) was agked

{0 validate the statement, frequently found in the Iitethure,' that graduate

training is a necessity for success in gcientific work,

Item 15 (Job Experience) was included to indi'cat% the degree of

occupational mobility in the sample.

Items 16 (Age), 17 (Mawital status), 18 (Number d

f children) and

19 (Income) of @ personal nature were to give statisticg about the nature

of the sample, gince no attempt had been made to cons

repregentative group of graduates in biology.

ider these a
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4., Preliminary Study
A preliminary questionnaire, which included the 19 itemsg just dig-
cussed, way gsent to 12 names chosen at random fromithe list, Enclosed
was z letter indicating the purpose of the study, and d request for comments
about the form itgelf. Five returns were recéived, all properly filled out,
but no recommendations were made for modifying the|questionnaire.
Therefore the questionnaire wag duplicated in ity original form and

mailed to the entire group.

5. Subgidiary Study

At the time when the names of graduates in biology were obtained
from the various coI.Ie‘goes, 4 few graduates in chemistry were included.
These 22 chemistry majors, who also received questionnaires, were
from the following schools:r M.L T.; 4; Northeastern, 4j Radcliffe, 6}
Harvard, 2; Boston University, 6; Wellesley, 1. Tt was hoped that the
responses to these few questionnaires might provide a measure ag to the

yvalue of further study in this field,
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CHAPTER IV

RESULTS

The following table indicates the response to the quegtionnaire
from the 240 biology graduates contacted,

Table Z. Response to the Questionnaire

School Yeoar of Gra'duation' ] 'R‘espo;ise
1942 1947 | 1952 Number Percent

1) 1) 1) ] 4 5) __(6)
Massg. Inst. of Tech. .} 7 2 2 11 48
Radcliffe . . . . . .| 2 6 7 15 45
BostonU. . ... . |7 | 5 |28 1 40 48
Northeastern U. . . . | 1 4 8 13 33
Simmong . . . . . . | 4 2 4 10 48
Wellesley. . . . . . §7 n |7 25 61

Total 128 30 56 114 48
Ha:rva;lfd}—.,/ o o oa o 31 1 9 11 58

1. Graduate Séhoql Atterndance -
One of the questions way whether a graduate degree ig a necessary

qualification for success in scientific work., Taformation wag gathered

=

1/ to be treated separately due to biag previously discussed.

u34—
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both from Htem 7, whi:ch objectively recorded those who had attended,

graduate schools, the number of years of graduate education and the

degree received, and from the subjective Itemr 14, which asked whether

the individual had felt a need for a graduate degree.

The following table

outlines the educational higtories of the réespondents after receiving their

bachelors! degrees.

Table 3. Graduate School Histories of the Regpondents

' Biologists 2({ t 4/
Graduate School Attendance | Total | in ycience | Harv. Chemists
@ 21 I I ) @)
Number of cages 63 54 11 8
Percent of total 55 47 100 67
Number of years: 1 ox Less{ 20 16 0 0
2 12 8 I 3
3 7 6 1 2
d 3/ 5/

4 or more | 24 24 9 3

1/ M4 M.D., 6 Ph.D., 3D.D.S., 1 several masters’

E-/ all in science
3/ 6 M.D., 3 Ph.D,
é/ all in science

i/ 2 M:D., 3 Ph.D.
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1
Of the 114 total respondents, exclusive of alumni of Harvard College ,

55 per cent attended graduate school. Several of these had changed fields
by that point in their careers, but 47 per cent of the respondents attended
graduate school in scientific fields. About half of these left graduate
school with a doctordte degree. Since the total sample included many
women, who married either during college, or directly after graduation,
or considered their postgraduation employment a temporary affair, the
base of 114 respondents ig not a sufficient one to judge the importance of
graduate educdtion to those active in scientific fields.. This question will

be reconsidered in analyzing the present occupational status of the

respondents.

}_/ A general summary of results of Harvard graduates will be presented
at the conclusion of the general results of the survey.
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O The results of the subjective evaluation of Item 14 dre presented in

the following table.

Table 4. Respondents' Estimation of Need for Graduate Education

3

Biologists Chemists =~
— , ——— . —

Attitude Towards % 853 ol & '5' gé ! "
- & B TIEERI 2
Graduate Degrée |5 Oin id G4 o o % ol ol 8l o
‘ Bgla MEPEL Iug |8 oBdE PEL
%‘gﬁ'd:'d:ﬁq L ﬁgﬁgm:h'ﬁ:g"
8810 gl gfad |8 |G &l8[A ol
U“'Sg.ag-““’ Y '553'6':’35..40
a w28 SRR 14 lu fie T 28R
l‘l'ggrdg;j d 11 ln”"ﬁ’,”g
FUE R ERT (Ha |59E 0d Bie

. 0 H &
L i o R ZBlE Y2 o b
. I ‘HFIII IV‘Ha.rY"? I‘IIIHIV
0 e e @6l T 6 11610
O Feltaneed . .17 } 7 |11 | 22 3 0fj0 jo0 t4
Feltnoneed. .24 {1 5 1 0 111 3 41
Unanswered. .| 6 {1 0 {19 8 0|1 0 i1

| ‘

Responses indicated an dambiguity in this question which should haye
read: Do you feel a graduite degree is necessary for success in sci=
ence? Many non~sciéentists' without a graduate degree (1) undoubtedly
#felt no need" for such a degree because they haye changed fields or do
not intend to return to work. It may also be concluded that the large
number of unanswered responses among “scientists™ with a graduate de=~
gree (IV) ig due to the assumption that having the graduate degree indicated

that they had "felt the need’.
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@ Among the "scientists™ in this group there is a preponderance (85 per cent
of those who answered the quéstion) of those who *felt the needV for a grad-
uate degree|l. The six who an-svvered in the negative were:! 1)a teacher who,
because of ffpoor cooperation in getting Toaded classes, not enough time,
not enough equipmest . ... also increased interes} in audio-visual field”
does not expect science teaching to be a lifetime profession; 2) a house~
wife whose present scientific work is an 'outside interest®; 3) one who in
Ttem 9 claimped that his présent. scientific position (drug salesman) would
be a lifetime profession because he *liked it", and in the resumé of jobs
indicafed thdt he was entering the dry cleaning business for himselfy 4) ome
who went to & company sponsored Ydesign training school®, which was a

8 n40-week course in mechanical engineering covering 2-1/2 yearg of im-
portant M.E|. courses?, and is now a design engineerf 5) one who answered
"never a need for a degreef a compulsion for scientific knowledge'; 6) a

woman wWho Txp‘ec'ted marriage to terminate hex scientific cdreer.

2. MScientists and Non~scientists™

The prime question, on 'which it was hoped this study would shed some:
light, was w]?.eth-e:f those traimed in hiology weére active in that field several
years after ,t;ra.duad:ion. The following is a tabulation of the replieg to

Ttem 8 on the questionnaire, which asked whether their present work was

of a scientifik nature, in relationship to graduate school attendance.
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Table 5.] Proportion of "Scientists™ and "Non-scientists™ in
the Sample as Rélated to Graduate Work in Science

: . ‘Bioiégists ' 1 L y ~ Chemists
Occupational [~ With grad. | Without Hary. |With grad.| Without
Category, work in grad.work work in grad. work
| | sclence |insciemcel | sclence | in science
@ | 1 @ 1 6 | @ 1 6 ©) ___
MScientists" 43 15 1 6 3
z/ 3/ 1942-12 19423 19421 } 1942<1 1942-0
o 194710 19475 1947-1 19472 1947-1
195221 19527 1952~9 1952-3 { 1952-2
“Non-scienfists! 11 45 0 Z2 ) 1
4/ 5/ 1942-3 1942~10 1942-0 1942-1
' 1947-2 1947-13 194741 1947-0
1952-6 195222 1952-1 1952=-0

Of the tothl respondents, 51 per cent are still in scientific work, and of
thése 75 per| cent have spernt some time in graduate school pursuing sci-
entific studieg. Of the "non=gcientists™ in the group, a large percentage
are housewives, and this facet will be considéred later. Ii is interesting
to note that slmost 20 pexr cent of the total group had compléted graduate

work in sciehce before léaving the ranks of Mscientists™.

;'[_[ | All with graduate work in science
2/ Biologists: 38 Males 19 Female
3/ Chemists{ 8 Maley 1 Female

i/ Biologistg: 8 Mgzlej 48 Female

5/ Chemists} 0 Male; 3 Female
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To determine whether those presently engaged in scientific work con=-

gider this a

table analyzés the responses of the 58 Mgcientists™.

lifefime profession, wag the object of Ttem 9. The following

Table 6.{ The MScientist™ Views his Profession
~Bidlogists THarv.].  Chemists
Response No. fR‘eason(s: :Eor'f .- No. |No. Rgagons for...
o T rel o ANICTIN O
Staying Staying
Science as al 47 |Pexsonal enjoyment=22} 1T | 7 | Interest =1
lifetime Financial reward = 3] - Training = 2.
professionk Train.and exper. = 6 Financial ~ 1
Challenge and inter.-10 Enjoymerit= 2
Security =~ 1
1/ Legaving Leaving
Science as al 8-[ Lack of opport. ~1} 0 2 } Marital =1
temporary Lack of challenge =1 Other inter.-l
occupation Marital redsons. =4
Other interest. -2
Pooxrworking cond.~ L
Unanswered 1 0 0.
Unceértain , | 2 0 0

T

]._/ Three with graduate work in science; four without, graduate work in

sclence




41

It cam be iseen that 81 per cent of the "scientistg! in the group consider

science to bg a lifetime profession. Of the small group contemplating an

ocoupationa]?i shift, the largest numbexr was from the class of 1952. Personal

t

enjoyment ranked as the number one atlraction of a scientific career, with

the challenge and interest of the work an important second. factor.

j 4, . The "Non-sciéntists*

ResPonsés to Itém 10, which attempted to investigate the reasons why

almost halfof the respondents were no longer utilizing their undergraduate

|

8 Male) in :?aa;ny instances cited more than one factor as responsible for

trainming ig collated in the following table. These 56 réspondents (48 Female;

their vocational change.
i
[

Table 7] Reasons "Non=scientists™ Left their Original Field

— ”

Reason fqr Chdnge of Field'.' Biol.~ Times cited EQhem.g« Times cited
RN () R I o) B B ) B

10 Fiﬂa'.n(!ial . - ° . . < - 8 0
2 ° Marita]. &, . . . . . LY 38 3
3 ° P reﬂtige ° ° ° - E S o‘ . 1 0
4. Dissgdtigfaction with 6 0

scientific work . .

¥

5. Development of othex 3 0

interést. « « « .« « .
6 . Need fofrr part-time i 0

WOI“k LS . e - o o »
7. Lack of] opportunity. . . i 0.
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Except for the large group of women in the sample who left scientific
work for m.%;ri‘tal reasons, the lack of financial oppoxrtunity was responsi~
ble for the ére'a{test number of defections. It is of mote that this factor
is not cited|among the reasons given by those preséntly engaged in sci~
entific work who expect to change vocations. (See Table 6). It would
seem that t}ae gcientists’ salary problem b¢comes apparent early inm hig
career, and claims its victims within 5 years of graduation. There is
undoubtedly a relationship between the several factors enumerated. Thus

a. dissatisfdction with scientific work, coupled with its limifed financial

possibilitiels, might make one seek to develop other interests.

The 34 women who are now housewives answered Item 11 and the re-
sults are tg,bulated below. Since answers (a) @nd (b) may overlap, some
gave multiple responses.

Table 81 Housewiyes! Future Woxrk Plans

Work Plans for the Future Biologists=No. Chemists=No.
L e T e
1. Plan to returnto work . . . . . 13 0
2. Plan tojreturn to scientific work 10 0
3. Are atttfnding school . . . . . 2 0
4, Do not plan to return to work . . 20 1
5. Uncertain .« o « ¢« « o« « « . . 6, _ 2
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Excluding the 8 questionable responses, 38 per cent of the housewives

in the group plan to return to work, and almost that number would return

to a scientific job. Only one answered emphatically that she was planning

to retdirn to work but not to science.

Of theé 26 who had answered negatively or with reservation to ITtem I1,

the following responses were obtained from Item 12, which hypothesized

a return to work.

Table 9. Housewives' Plans if Forced to Return to Work

Vocational Plang

Chemists

Biologists
Number Peijc_:eqt Number ' Peﬁ:ce*ni:
1) (2). (3) (4) (5)
Would return to science . . . 17 68 3 100
Would not return to science 6. 4 0 0
Uncertain . . . . . . . 3 12 0 0

The reason for her negative attitude towards a possible fulure job in

science was clarified by one of the respondents.

"I would return to work only if the necessity of providing for my
family were present. Since the object in this case would be to make
as much money as possible for the work inyolyed, I should turn to
more remunerative fields. Except in special cases, an A.B. in
science is not sufficient to earn a 'liying’.

If my return to work came far in the future, I could expect that
my education and traiming would be much less valuable than at the
present....and it would require less time and schooling to become
employable in another area.*
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This response wasg from & woman who had worked in university
labozatories for 5 years while her husband was in medical school @nd who

would have attended gradudte school had not marital plans altered matters.

N 5. Undexgraduate Field of Concentration
In response to Item 13, the following table indicates preferred fields
of concentration of thig group.

Table 10. Choice of Undergraduate Field of Concentrafion in Retrospect

Field of Concentration 'I'B:iologiété
Fémale| Male | Harvard Chemigts
1 A 2 I T
Biology. « « - « . 49 20 5 0
Chemisatry. . . 3 3 2 8
Physics. .|. « . 0 2 1 1
Engineering . . . . . 0 7 0 0
Pre-Med .|{. « « . - 0 1 0 0
Geology. .|. « « « . 0 1 0 0
Psychology|. « . . . 1 1 0 0
Sociology « |« « « « . 1 0 0 0
Social Science . . . 6 4- 1 0
Humanities|. . . . . 3 0 1 0
Education .| . . « . . 1 0 0 0
Business Admin. . . 0 2 0 0
Liberal Arts . . . . . 0 y4 0 0
Unanswered . . . . . 3 3 1 ] 2-:'[-[
Totals 67 46 mo iz
}_{ #1 Ybricklaying"
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A hypothetical change in undergraduate field of concentration of several

doctors. in the group does not necegsarily mean digsatisfaction with their

profegsion,| but rather a desire to broaden the base of educational expe-.

rience before specializing in medical gchool. Many of the women who

indicated satisfaction with their undergraduate major, would have liked

to include more humanities courses, while their male counterparts would

haye preferred more mathématics and physicdl science courses in their

curricula, and would have dvoided general liberal arts courges. With
T4 per cent|of the men and 78 pex cent of the women who answered this

question expressing an intent to remain in some scientific department,

it would seem that there was a generalized satisfaction with their under-

graduate education.




6.. Job Experience
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Haye the 49 per cent of Ynon~scientists" in this sample made any cons

tripution to| our scientific manpower resources, before changing fields?

The following table indicates the numbexr of "non=sciéntists’! who worked

in science at some point in their careers.

Table 11| Job Experience of "Non=scientigts'

Biologists “Chemists _
Job Experierice Mzle (Female - Female
. Wozrked in gcience 41‘/ 34 2
Never worked in science | 4 gj 14 é*/ ?-‘y

An intergsting comment was made by one of the housewiyes. in the

sample, who never had a job, and who therefore might he accused of

wasting a sicientific edugra;tion;.

1/ all four pre from the class of 1952

E_/ three are from the class of 1952; one from. the class of 1942 who was
* in the Air Force for 5 years

3, [ seven never held any job due to early marriage

4 / one unanswered




WAg a general comment, I do not feel that my scientific
training|was a waste, in spite of the fact that T have not used
it professionally. As a housewife I find certain scientific
methods useful, and surely Iam extremely grateful that I
can explain some of today’s events to my children. X for

nothing else, my training is invaluablé in making, science

interesting to them.¥

Sex

Tahle 12, . Sex Ratio of the Groups

7. The Nature of the Sample

o

—

Harvard

Sé: - Biologisgts: _ Qhemist’é
) 1 @ 1 (3) 1 (4)
Male . . . . 46 A 8
Female . . . } 67 0 4
0 0

‘ Unspecified . . I

AT
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Age
Table 13. Distribution of Ages of the Respondents
'Age' .Bi'o] géists - ‘Cile:;lbﬁjs;ts‘

) Male |Female Haryard | Male | Female

O @ 1 ® 1 @ 1 6 6
25-26 ..l 1 10 5 1 2
27=28. ..\ 15 15 4 Z 0
29-30 ...} 6 4 0 0 0
31-32 ... 3 17 1 1 1
33-34 ..}, 3 5 0 0 0
35«36 ..} 8 5 0 2 0
37-38 ..l | 10 9 0 1 1
89-40 ... 0 i 11 0 0
41-42 ... 0 0 0 I 0
Mean Age 32. 31 I ;8 ~33« ‘ ‘30

For the women in the sampleys the ages coxrrespond relatively to their
classes (i.e.| the younger are from the more recent graduation years),
1/
but for the mien thig relationship does not hold , due in the main to

military service interruptions.

_L/ one of the|oldest was from the class of 1952
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Table 14. Marital Status of the Respondents

Marital Status

49

Mazital Status | Biologists _Chemists
Male Fema;leri Harvard iMale l,’E‘ema:ig
) @) 1 (3) (4) 1 (5) I (6}
Married . « « o 34 48 8 6
Single . . . . .4 12 7 .3 2
Diyvorced. . . .0 . 0 0
Widowed . . . 0 1 0 0
1/

Number of Children

Table 15. Number of Children in Respondentsf Families

Number of Children l‘ Biologists Chemists
: ' Viale | Femalel Harvard Male | Female
(1) N 3 Y T ) (4)_ (5) (6)
0. . . b T 7 2 1 0
... .1 9 10 4 0 0
2. .. 10 17 1 1 0
3. .. « ol 3 9 1 3 3
4. .. . o ¢ 4 7 0 1 0
5. .. 1 0 0 0 0

¥

1/ of those respondents married, widowed or divorced
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In viewing the preponderance of smaller families, it should be kept

in mind that almost half of the sample is from the class of 1952.

Income
(a.) "Scientists"
Table 16a. Income of ""Scientists'"--Biologist Sample

AI]IIlIa.I . . ) i - Biologists .
Tncome ‘ M.D.i D.D.S1/ Ph.D. Z,/ ‘L MS ;/ ) ‘BL.S.A/
194YZ 1947 _;952 1942.7 1947 1952‘ 1942» 1947§ 1952 {1942 1947 11952
M~ [@ G @ G 6)] () 1B ()00 (@) {2 i)
Less than
$4,000 0 2 3 0 0 0 0 1 |4 0 1 4

$4000-5999 0 010 1 0 1 0 1 4 0 4 3

.$6000~7999 0 o 13 |1 0 3 {0 3 J1 i o | i
$8000-9999 0 0 {0 0 0 0 {2z o }o 0 0 0
$10,000-

$14,999 3 |1 1o |1 1 o o o o 0 0 0
$15,000-
$19,999 0 o {o 0 0 0 o o }o 0 0 0

Over $20,000 |4 0 0 0 0 0 0 0 0 0 0 0

_1_/ 11 Male; 4 Female
g_'[ 7 Male; I unspecified
_3_/ 10 Maleg 5 Female

:_4_[ 7 Mzale; 8 Female
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Table 16b. Income of MScientists*=-Harvard and

Chemistry Samples
. Harvard i Chemists

Anmuzal M.D.| Ph.D.IM. A . M.D.| Ph.D.|M.S] B.S.
Frcome 1947119521 1942{1952{1952|1942]1947]1952 [1947§1952{1947 [194711952

(1) TG @iyl ) !9 faol )] w2)las)iad)
Less than o 12 oj1]o0 1o o1 ]lo o oj{fofo
$4,000
$4000-5999 o {o ol1to }o otlojo fo o lofo
$6000-7999 0 13 oj1{o o ojo o fo o {1 |2

$8000-9999 0 0 1 01 |I 0 0 0 2 1 Q 0

$10,000- !

$14,999 1 {o olojo |o 0fo0 §1r jo 0 [0 {0
$15,000-

$19,999 o o 0o fofo {o o 10 o {o o o }jo

Over $20,000 {0 0 0 0 0 0 0 0 0 0 0 0 0

-

[

It is evident that salary possibilitiés increase with both experience and
graduate degrees held. Meditine, though involying a longex appr’entic.e'
period, has a higher financial potential. Though somée M.D. members
of both the clasges of 1952 and 1947 are still eaxning less than.$4,000 a year,
norie from the class of 1942 earn less than $10,000 a year, and more than

1/
half earn over $20,000 annually. Compare this with the group of Ph.D.'s.

-ty

’]_._/ granted a bidsed sample due to small numbers of respondents in each
category and the tendency of the more successful person fo respond.
to such a questionnaire

_ Boston University
School of Education
Library
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No membexr of any class earnSless than $4,000 a year but neither do they
earn more than $15,000 annually.
In an effort to determine whether a.. dual salary standard exists for men
and women, salaries of Mscientists" with only a bachelors' degree were
also analyzed according to sex. The following is a tabulation of the results.

Table l6c. Income of "Scientists® with No Graduate
Degree ===== According to Sex

Anpraal Biologists ‘
Income Male " Female

1942 1194711952 [ Total | 194211947 (1952 | Total
M @i t@ewle [ey o]l (9

Lesg than

$4,000. . .| O 0 0 0 0 |1 4 1 5
$4000~5999. . 0 2 3 5 0 2 0 2
$6000~7999. . | 1 0 1 A 0 0 0 0

Although the numbers involved were small, the figures indicate a
salary discrepancy mainly in the class of 1952. For those women who
remained in the field at least 10 years after graduation, the salary scale
seéms on a par with that of the men of similar experience.

For the Mscientists™ with a Masters' degree, the salary scale seems
relatively equal for both sexes. The following table analyzes the income

of Mscientists® holding either an M.S., and M.A.., or an M.Ed. degree.
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Table 16d. Income of ™Scientists®™ with Masters'
Degree =====~ According to Sex

Annual Biologists
Tncome: Male ' ‘ Female
_ {1942 1947 1952 'Tqi’:al’ 1942_ 1947_ _1_952 Total
(1) ) 1) [ (4) 1 (5) By 1(7) k(s8) 1 (9)

Less than

$4,000. . . {0 0 2 Y 0 112 3
$4000-5999. . jo |2 | 2 4 oo}z 2
$6000-7999. . §0 |2 |1 3 o |1 o 1
$8000-9999. . |2 0 0 2 0 0 0 0

(b) #Non=scientists!’ === exclusive of housewiyes

This data was analyzed according to sex because it was hypothesized
that the male "nont ~scientists® in the sample would be holding better pay=
ing jobs, since a good many had left science for financial reasons. This

supposition was borne out by the following table of results.



Table 17. Income of "None~scientists ~-~ Exclusive
of Housewiyves

Biologists

Annual Male Female
Income  11942[1947 {1952 [Total {1942] 1947179521 Total
A1) @ ) 1(4) | (5) 1(6) ! (7) [(8) { (9)
Legs than

$4,000. . .40 | ol o} o |1 o | z1| 3
$4000-5999 . o { o | 1 | 1 0o | 1 3| 4
$6000-7999 . fo | o )} 5} 5 }o | 1 o} 1

$8000~9999 . {0 0 o 0 0 0 1 1

$10,000-
$14,999 . . 0 0 1 1 0 0 0 0
415,000~
$19,999 . . {0 0 0 0 0 0 0 0

Over $20,000
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It had been noted earlier that 37 per ¢ent of the housewives in the

group plan to return to work when their children are older. To deter=

mine whether thére was a relationship between their husbandfs income

(when. specified, in the questionnaire) and future work plans, the data

was tabulated as follows:

Table 18. Family Income of Housewiyes and their
Future Work Plans

—

m——pe? g — — g T—r

Annual Number 1| Plan to return to work

Income of cases | (Husband's occupation)

) {2) (3)
Yess than

$4,000. . . 3 3 No (students, 2 specifically in medicine)
$4000-5999. . 3 1Noj; 1 ? (M.D. in rsch.); 1 Yes, but not to science
$6000~7999. . 2 1 Yesy 1 ?, butif so to science
$8000~9999, 2 1 No; 1 Yes
310,000~

$14,999. . . 8 4 No; 2 No, but if so to sciencey 1 ?, but if so

to sciencej 1 Yes

315,000

$19,999. . .

Over $20,000,

0

1 No, but if s0 to science
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The only definite expression of a desire to return to work among
housewives whose husbands earn more than $10, 000 & year, was a
woman who commented, ¥... perhaps only on a volunteer basis, and
then later part time if I am needed.” With such limited data it is im=
possible to ascertain whether those in lower income groups wish to '
return to Wo:.:k for financial reasons or because of other motivations.

With only four housewives i.ndicai:ing their last paid position, or
maximum yearly salary when employed, no relationship could be drawn
between this factor and their future work plans.

Table 19. Income of Housewives when Employed

Ammual Number of Cases
Income — I —
A T— ER— A -
Less than $4000. . . 2
$4000-5999. . . . . 2

Te—

One of these respondents was presently employed part time. The
other three either intend to return to science, ox would go back to

1/

that field if forced to return to work. -

-

1/ 1Yes, 1 7,1 No concerning intent to return to work
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8. Harvard Graduates in Biology

As has been mentioned in the preceding chapter, Harvard graduates
are being treated separately because of an initial bias in contacting only
horiors graduates. Itemized data have been tabulated alongside of the
general sample, and this; section will merely summarize the results and
compare them with the other group of respondents.

Graduate school attendance .-~ It will be noted that all 11 respondents

spent at least 2 years in graduate school. In fact, ten received éither

Ph.D. (4) or M.D. (6) degrees, the eleventh receiving an M.A. degree.

It seems likely that more successful completion (With honors) of underw
graduate work, affected the;ir ability to obtain admission fo a graduate
school. The same motivations which resulted in a desire to continue in grad-
uate studies probably made for higher achievement levels in their under~
graduate programs. Only three respondents answered that they had "felt

the need’ for a graduate degree, but the eight unanswered responses were
1/

m~an

most likeély due to a misinterpretation of the question.

#Scientists® . ==All eleven of these alummni are "scientists®™, and they
all indicated that they expect this to be a lifetime profession. Of those
who gave the reasons for their choice, six mentioned personal enjoyment,

and one cited the fact of his extensive training and experience in the field.

1/ see page 37 of this study concerning unanswered *IV's" in the general
sample
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Undergraduate field of concentration.-- Eight gradudtes would remaln
science majorg, one did rot answer, and two would change fields. How-
ever, this latter change does not indicate dissatisfaction with their
profession. The one who would major in the humanities stated that he
would still go to medical school and since the one who would major in social
science mentions that he ig *happy with it" (i.e. medicine), it may be presumed

that he would do the same.

Nature pf the S&I@p}e‘.nn Ag already stated, this sample was biased
intellectually. Since these are all male graduates, it is also difficult to
compare them with the general biologist sample. There is alsc a greater
number of younger alumni, nine of the eleven respondents coming from
the class of 1952. The maxrital status, however, is well equated with the
general sample, (as well as with the chemistry group), with abouta
three to one preponderance of married graduates. The younger nature
of this group, together with the greater financial responsibilities of
four years of graduale school, is reflected in the smaller family size
of these Harvard alumni at the present. With such a small group no
gignificant comparison of incomes can be made, though the range of

incomes is comparable to the general sample.
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9. The Chemistry Sample

The responses to the questionnaire, from the chemistry graduates,
is indicated in the following table.

Table 20. Responses from the Chemistry Sample

\ == -
School Years of Graduation Responses

1942194771952 ~  |Number | Percent

) 1@ 1e 1w A 1 6y
Mass. Inst. of Tech. . . 0 1 1 2 50
Radcliffe + . « . . . . |1 0 1 2 33
Boston U. . . . . . . 0 1 2 3 50
Norxtheastern U. . . . [ 1 1 1 3 75
Harvard. « « « « « o & 0 0 1 1 50
Wellesley « « « . . . . |0 {1 0 1 100Q
Total . . . . 12 14 ¢ 12 52

Asg with the Harvard graduates, the data for the group of chemistry
mazjors have been tabulated alongside the general sample.

Graduate school attendance .-~ Eight. of the twelve respondents had

attended graduate school, all in science. This two=thirds proportion
is a good deal higher than for the biologists sample, but a reversed sex
ratio probably accounts for this pattern. Graduate school produced three

Masters' degrees, three Ph.D,'s and two M.D.'s. Only four of the
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Uscientists® with a graduate degree admitted feeling a need for such a
degree. A'misinterpreta:tion of the item seems likely in the case of the
Pscientist' with a. graduate degree who "felt no need”. The fact thdt
the three M"scientists' without a graduate degree *elt no need™ for
graduate education seems worthy of future study. The number dre cer-
tainly too smgall to draw any conclusion, but it seems possible that the
educational requirements for successful careers in chemistry and

biology may vary.

“Scientists! .=~ The limited sample also becomes a problem in interw
preting the percentage which is still engaged in scientific work. Thé
fact that there are thre“e times as many "scientists™ as "non-scientists®,
as opposed to equal proportions among the biologists, may be indicative
of professional opportunitiés, or it may simply reflect the sex ratio. Seven
of the nine Mscientists* expect their work to be a lifetime profession for
reasons similar to those given by the biologists. The two who are con-

_templating a change are doing so because of 1) a forthcoming marriage

and 2) increased interest in scientific management.

“Non-scienf;ists“.-— The "non~scientists™ in this group are three house~
wives who left science for marital reasons. Two of these are undecided
about future work plans, and the third does not intend to return to wozrk,
but all three would returd to science if they were forced to resume work.

Once again, we cannot interpret this fayorable response to science as
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significant with only three responses involved, but it does seem wozthy of
further study, both to indicate job satisfaction and our manpower situa-

tion.

;(Indergrq:dug,te ﬁe:l.d‘oij conf:entratj_op.-— The sample as a who.Ie seemed
satisfied with their undergraduate field of concentration; with nine of the
twelve wishing to repeéat scientific curxicula. There were two unanswered
responges,; and one jokester who, thinking of his present salary in com-
parison with certain Iaborers, mentioned "bricklaying®.

Job experience.-= Two of the "non~scientists™ had worked in science

at some point in their careers. The third did not .answer this item, but
mavrital status (married), education (M.A. in 1954), age (26) and number
of children (3), indicate that she probably never worked.

The nature of the sample .-~ These data are also tabulated alongside

of their biology countexparts. It will be seen that the male chemists
are twice as numerous as the female chemists, whereas the female
hiology graduates exceed the male biologists by about 40 per cent. The
range of ages is comparable, as is the marital status and number of
children. The range of incomes for the group is also comparable to the
biologists of corresponding age and educational leyel. The fact that all
three chemists with only bachelors’ degrees, including two from the

clasgs of 1952, eazxn at least $6000 a year, while only about 15 per cent of



62
the equivalent biologists earn that much; possibly indicates a higher salary
schedule for the chemistry graduate, although the sample is too small for
final conclusions. The two housewives who indicated their husbands! in~
come had no plans to return to work, but would return to science if forced

to resume work.

10. Biology Graduates from Brandeis University

The following is from a letter from Brandeis Uniyersity’s Registrar,
Charles Duhig, in response to the writer's réquest for the names and
addresses of Brandeis' biology graduates.

¥In Brandeis University Class of 1952, its first class, seven students
concentrated in Biology. Of the seven, four entered Dental School.

They haye all graduated from Dental School and are all practicing dentistry,
one with the U. S. Expedition to Antarctica. Two went to Medical School,
have since graduated, have done their intexnship dand now hold Assistant
Residenceships in Medicine. The seventh is doing research work in the
flield of Biology in Texas. .All of the above are males.™

This group was not inclided in the generaI.sa:mplev because they were
not reached personally with the questionnaire. However, it is of note
that, at the time of the correspondence with their university, all seven

were active in scientific fields.



CHAPTER YV

SUMMARY, CONCLUSIONS AND SUGGESTIONS FOR FUTURE STUDY

1. Summary

1. Of the total respondents, 51 per cent are still in scientific work.

2. Of those 'scientists! who answezred the question, 85 per cent ad-
mitted haying "felt the need® for a graduate degree.

3. Of all the respondents, 47 per cent had attended graduate school
in scientific fields.

4. Science was considered a lifetime profession by, 81 per cent of
the "scientists", with pexrsonal enjoyment the main attraction
of a scientific caréer.

5. Marital reasons accounted for most changes of fields, though
limited financial opportunities disiurbed many.

6. Only 38 per cent of the housewives plan to return to work, almost
all of these to scientific jobs.

7. A generalized satigfaction with undergraduate education was in~-
dicated by a willingness to repeat a similar curriculum by
about three-fourths of the entire group.

-63-1
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2. Conclusions

It is difficult to evaluate the importance of their. biological traiming
to thoge who responded to this questionnaire. It was noted that only
51 per cent are still in scientific work, so from the standpoint of our
manpower supply we must educate two biologists for every scientist
we hope to have actively participating in that profession. To expect
professional endeayors from each graduate would be illogical, and
only by comparing biology with other fields of study could any failings
in the undergraduate field be determined. GCursory examination of the
literature produced no evidence of an analysis of other undergraduate
studies in relation to vocation. Viewing the situation from the individual
point of yiew, the general satisfaction with their u:née’r graduate field of
corncentration indicates the value of scientific studies for other than vo=
cational trainming, and its place in the liberal education of today's
scientifically-oriented society.

The importance of graduate education for success in a scientific career
was pointed out hy the respondents, both by their stated opinion and theix
educational histories. If we consider financial status as a criterion of
gsuccess, we also note the strong correlation between advanced degrees
and income. Just as the pre-medical student is made fully aware of the

years of education and internship ahead of him, a more realistic
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vocational picture should be presented to the would-be scientist. Possibly
this. would result in fewer science undergraduate majors, but it also seems
likely that those énté’ring the profession would remain in the field.

With personal enjoyment the chief attraction of a scientific career, one
wonders whether the typical undergraduate program of lectures and well-
defined laboratory exeércises are the proper impetus needed to increase
an interest in such a vocation. .As was obseryved in the study of Kuapp
and Goodrich ‘1'!, gchools with liberal educational philosophies were
noted for their highexr production of scientists. It seems =z pity that
the pleasures of an individual research projéect are generally limited
to senior honors candidates.

Further support for their satisfaction with biological studies was giyen
by the housewife element of this sample. Though only 38 per cent plan
to return fo work, almost that per cent expect it to be to a ,scientific job,
In these cases financial considerations appear secondary. In contrast,
being Mforced to return to work™ implies more monetary pressures, and
of those who would work only under such circumstdances, only 68 per cent
would return to science.

The results of this study indicate the values of biological studies at
the college level and the pleasures and satisfactions to be derived from
a career in science. The limitations are likewise apparent to those who

judge success in terms of financial returns. For others the lack of

1/ Knapp and Goodrich, op. cit.
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an advanced degree will probably inake' the climbp. in terms of position,
prestige and re's;ponsiiaﬂityf more difficult. But the opportunities and
potentizlities are great and if fully explained might attract greater nim-

bers of competent students to careers in science.

3. Suggestions for Futuré Study

I) The small sampling of graduates in chemistry indicated S‘e‘(eﬂ:al‘
differences in comparison with graduates in hiology. Some of these
disparities may be due to a reversed sex ratio, which only further sa'mpling
could ascertain. Although.a much higher percentage of these chemistry
graduates had attended graduate school, the fact that all three J“'SC:'Le::ﬂ;im:s’”‘
without a graduate degree felt ’no need for sucfh education (in compa;ris.on
to less than One-third of the comparable group of biologists) may indicate
different educational J:‘equireménts for successful careers in.those two
sciences. I this is true a study of other scientific fields in this respect
could be most helpful for prospective science students.

2) An analysis of the Harvard graduates in biology, all of whom had re-
ceiyed degrees with honors, indicated that the entire group had attended ‘
graduate school and were now embarked on their lifetime careers in sci-
ence. After determining the édqcai:iona:l requirements for success in
gcience; it would be useful to know more about the relationship between
undergraduate grades and admigsability to grdaduate school. What

percentage of graduates in biology do not attend graduate school because
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of a lack of desire to do so, and how many are denied admission for
reasons which include both intellectual and financial abilities ?

3) A similar study which would contact science graduates who have
been out of college for 20 or 25 years might determine whether house~
wives return to jobs in keeping with their undergraduate education, if
there is a big shift from technical to administrative positions during
this period, and give a general indication of occupational stability aftex
the 15 year period surveyed in this study.

4) One of the respondents suggested an investigation of hobbies,
particularly of professional men. These ayocationdl activities might
indicate some of the values of scientific education for other than vo=

cational frainming.
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APPENDIX & .
QUESTIONNAIRE ;

1) JOUE - ,\
2) ADIRESS ‘
-3) DATE \‘\\

4) OOLLEGE ATTENDED

69

5) UNDERGRADUATE FIELD OF CONCENTRATION
6) DEGREE RECEIVED AND DATE

7) GRADUATE SCHOOL: NUMBER OF YEARS
DEGREE RECEIVED AND DATE

8) DOES YOUR PRESENT POSITION INVOLVE WORK CF A SOIENTIFIC NATURE?

9) IF 80, DO ¥OU EXPECT IT TO BE A LIFETIME PROFESSION?
© WHY?
10) IF NOT, DID YOU CHANGE FIELDS FOR
(2) FINANOIAL IMPROVEMENT?
(b) MARITAL REASONS?
(c) INCREASED PRESTIBE?
(d) DISSATISFACTION WITH SCIENTIFIC WORK?
(e)pOTHER? (if so, please elaborate)

11) IF IOU ARE NOT AT PRESENT EMPLOYED
(a) DO: YOU PLAN TO GO BACK TO WORK IN THE FUTUREY?
(b) DO YOU PLAN TO GO BACK TO SCIENTIFIO WORK?
(¢) ARE YOU GOING TO SCHOOL?
(4) HAVE YOU RETIRED?
(e) OTHER?(if so, plemse specify)

12) THOUGH NOT INTENDING TO RETURN TO WERK, IF OIRCUMSTANGES FORCED IT,
WOULD IT -BE TO SCIENTIFIC WORK? '

13) IF YOU HAD YOUR UNDERGRADUATE WORK TO DO’ OVER, WHAT WOULD BE YOUR
FIELD OF CONCENTRATION?

1)




%g%f\‘
"

(2)
70

14) HAVE YOU FELT THE NEED FOR A GRADUATE DEGREE?

15) JOB EXPERIENCE:

A

HH v o w

16) AGE

17) MARITAL STATUS

18) NUMBER OF CHILDREN

19) INCOME:

LESS THAN $4000
$4000-$5999
$6000~87999
$8000-$9999
$10,000-$14, 999
$15,000~819, 999
OVER $20,000

(starting from first job after graduation)

PERSONAL



APPENDIX B

BostoN UNIVERSITY

ScHooL orF EDUCATION
332 BAY STATE ROAD
BOSTON 15, MASSACHUSETTS

Mach emphasis has been placed recently
on increasing our facilities for training our
country's future scientists and encouraging
the would-be scientists This study is being
undertaken in an a tempt to discover vhether
the student, prepared in science in college,
is using his training in his post-graduation
vocations

All information on the questlonnalre will
be kept confidential and your anonymity in the

group analyzed will be preserved. /}ifj;%gzy

elda K. Sokal

The research activities acéomPanying
this paper are being done under my direction.

It is believed that they are scholerly
and useful.

Tour cooperation &s enlisted and will
be appreciated.

Cordially,

—=

John G. Read

Professor of Education
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